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NOW IS THE TIME WHEN YOUR DOLLARS COUNT . .

In the production of Amperex tubes every
construction step is carefully watched to in-
sure greater operating efficiency and lower
operating costs. Welding, for instance, is done
in an inert or reducing atmosphere in specially
designed apparatus. This “Amperextra’” means
that there is no oxidation of metal parts. As a
consequence, there is much less liberation of
gas later on in the life of the tube, and a more
consistent hard vacuum is maintained.

More than 70% of all electro-medical apparatus
in this country is equipped with Amperex tubes.
More than 40% of the nation’s broadcasting
stations also specify our products as standard
components. There’s an Amperex type for every
application in every field using transmitting
and rectifying tubes. Your inquiries, for pres-
ent or peacetime assignments, receive prompt
attention.

NOTE: Many of our standard tube types are now avail-
able through leading radio equipment distributors.

AMPEREX EI.EUIIDIII( CORPORATION

79 WASHINGTON STREET - - * + BROOKLYN 1, N. V.
Export Division: %3 E. 40th St., New York 16, N. Y., Cables: ‘‘Arlab"

www.americanradiohistorv.com
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Hlustrated at left is a Langevin
Hermi-Lock bermetzcally sealed
trans /ormer Case must be destroyed
before interior of unit can be
reached. Hermi-Lock provides ex-
tensive safety factor for combat use.

The failure of a hermetically sealed transformer is largely due to
the fact that solder is depended upon for a mechanical union as
well as the hermetic seal. Solder having a low tensile strength is
readily fractured by thermal action, vibration or shock, and the

seal broken;with failure a probability.

LANGEVIN hermetically sealed transformers employ the unique
*Hermi-Lock construction which provides a positive mechanical
union between body, cover and bottom, the solder being simply
the sealing agent. The result is a dependable unit with little chance

of failure under simultaneously adverse conditions.

Your inquiry for transformers of all types up to 5 KVA are solicited. = 5°C "‘ TI

*Trade Mark Registered

The Langevin Company

INCORPORATED

SOUND REINFORCEMENT AND REPRODUCTION ENGINEERING

NEW YORK SAN FRANCISCO LOS ANGELES
37 W. 65 St.. 23 5 Rl HasiONg -
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LEWIS WINNER, Editor
F. WALEN, Assistant Editor

e See...

SIGNIFICANT PROGRESS IN AERONAUTICAL
COMMUNICATIONS Vv-H-F  developments
has prompted a complete revision ot the
radio-range system 1n tlus country. Tlxe
methods evolved have been so effecuve
that more than hall of the present 37,000
miles of airways are scheduled to have
v-h-i ranges (112-118 mc) by July, 1946.
Eight v-h-{ two-course visual, two-course
aural ranges are already in operation be-
tween New York and Chicago. R;mgcs
are being extended west from Chicago
These should be ready within the next
{ew months. And during the sumuner
construction on v-h-f ranges on the At-
lantic-Boston and San Diego-Bellingham
routes will begm

Discussing the v-h-f trend, m Dayton,
Ohio, recently, Thomas B. Bourne, CAA
Federal Airways director, said that v-
h-f will serve airport traffic control for
the flying plane and field control for
taxiing and parking instructions. The
ranges between 118 and 132 mc are sched-
uled for use here.

The postwar era will find v-h-i sys
tems providing an invaluable service 10
the private pilot, indicated Mr. Bourne.
These pilots will be served by receivers
that will cover the 108 to 132-mc band
without interruption, either by push but-
ton or tuneable control to provide navi-
gational guidance along the airways and
instrument approaches, and all of the es-
sential two-way communications while
enroute and while landing and taking
off. While the projected plans involve
complex problems—problems that are a
challenge to engineering ability—every-
one is certain that the challenge will be
met quickly by the alert communications
industry.

MILLIONS ARE STILL WITHOUT DAY OR
NIGuT broadcast service because of sta-
tion spacing and clear-channel problems,
stated FCC Chairman Paul Porter re-
cently. He pointed out that approximate-
ly 385 per cent (10,000,000 people)
of the areas in the country are outside
the daytime service range of any stand-
ard broadcast station. At night the con-
dition is worse, he indicated, for nearly
57 per cent are outside of the nighttime
primary service area.

Discussing the gravity of this situation,
Mr. Porter pointed out that it is 1mpera-
tive that radio service be provided to
these areas. He hoped that a thorough
analysis of the clear-channel problem by
the FCC and industry and subsequent
solutions will insure a nationwide radio
service . . . a service that will provide
coverage for the entire nation and not
just a small part!—L. W,

MM

lacluding Television Engineering, Radio Engi-
neering, Communication & Broadcast Engi-
neering, The Broadcast Enginecer. Registered
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Well-Equipped Sylvamia Plant Makes Own Small Parts
to Assure Top Quality in Radio Tubes

To insure that all Sylvania-made radio tubes will be
of the very best quality, the well equipped tube plant
in Emporium, Pennsylvania, provides extensive facil-
ities for making over 8500 of the delicate small parts
that go into Sylvania tubes.

Each month over 600 million small parts are turned
out. In making these intricate parts, Sylvania crafts-
men work with a variety of metals such as tungsten,
steel, copper, phosphor bronze, beryllium copper and
tantalum.

The Emporium staff includes highly skilled pro-
duction engineers, tool and design men, and expert
tube makers.

Many of the special tools required for turning
out small tube parts are tailor-made right at Sylvania’s
Emporium plant.

o5
By a sampling method, watchful Sylvania inspec- Tiny tube parts are magnified and their outlines
tors carefully study each batch of small parts for superimposed on scale drawings to insure meeting the
detailed perfection. extremely close dimensional tolerances required.

SYLVANIA ¥ ELECTRIC

SYLVANIA ELECTRIC PRODUCTS INC., Emporium, Pa.

MAKERS OF RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, ACCESSORIES; INCANDESCENT LAMPS
COMMUNICATIONS FOR MARCH 1945 » 3
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Ward Leonard resistors include a full range of Types |

sizes, ratings, terminals, mountings and enclosures. They
are built to withstand heat, moisture, vibration and other

adverse conditions.

S S o ST

The electrical and electronic industries depend on Ward|
Leonard—pioneers in the commercial production of vitre-|
ous wire-wound resistors—for resistance units to meet each
new development. Ward Leonard engineers are always
glad to assist in working out special applications.

ry

RHEOSTATS AND RELAYS — Ward Leonard is
headquarters for electrical controls of all kinds. A
comprehensive line of rheostats and relays has been
developed hand in hand with the development of

vitreous wire-wound resistors.

WARD LEONARD ELECTRIC CO.

75 SOUTH STREET, MOUNT VERNON, N. Y.y :

ELECTRIC CONTROL*DEVICES SINCE

4 ® COMMUNICATIONS FOR MARCH 1945
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If you want the job done right —

A group of Hytron engineers decided in
1938 that to get those ideal tubes for “*ham’’
radio — they must build them themselves.
Combining years of experience in tube
manufacture with exact knowledge of the
tube characteristics desired, they went to
work.

First they concentrated their efforts.
Low and medium power types were most
needed by the majority of hams. Hytron
was equipped to make them. Gradually
the engineers translated ideals into a com-
prehensive line—v-h-ftriodes and pentodes,
low and medium mu triodes, instant-heat-
ing r.f. beam tetrodes, and sub-miniatures.

Hams themselves, the engineers knew
their brain children would be given the
works. They built the tubes rugged; rated
them conservatively. And did the amateur
go for them! The v-h{ types — HY75,
HY114B, HY615 — soon became accepted
standards. Today’s WERS operators use
them almost exclusively.

Performance in the proving ground of
amateur radio was the proof of the pudding.
You will find Hytron transmitting and
special purpose tubes in war and civilian
jobs of all kinds. Like the BANTAM GT
and BANTAM JR., they are popular be-
cause they are built right for the job.

BUY ANOTHER WAR BOND

COMMUNICATIONS FOR MARCH 1945 ¢ §
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,] BLHJH Presents to the Electrical Industry

o HERMETICALLY SEALED"
| MINIATURE 1%" METER

(MODEL 120)

Completely Immersion-proof Throughout

1 Hole Mounting for Easy Installation

Movement Built to A.S.A. Specifications

Ideal Component for All Small Equipment

® The smallest meter available, yet capable of performing a full-scale task in a
variety of applications.

® Hermetically sealed, it can be immersed in water for as many as seven days
without harm to its mechanism.

® The case, as well as the glass, is completely waterproof—thus, if the glass
breaks, water still cannot penetrate,

® Since the equipment in which this meter is used must also sustain immersion,
terminal studs are waterproof sealed.

® Supplied with the Model 120 is a waterproof gasket for mounting the instrument
flange to the panel.

® Quickly and easily installed—only one hole—no drilling, no screws necessary—
just tighten on with a ring.

® Ideal for all small equipment—present or postwar. Write for complete specifica-
tions and prices.

SUPPORT
THE

RED CROSS
WAR
FUND

e =AMSCO CORPORATION

GENERAL OFFICE: NORTHERN BLVD. Al 4Sin STKEET. LANG iSLAND CITy 1, M. Y,
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°*At Amphonol all U.H F. Cablo s
thoroly inspected and must bear
affidavit of test approval before
shipment.

Extra significance is attached to the whole idea of Quality when it applies to elec-
tronic equipment. High-frequency currents make special demands of a technical
nature that go far beyond the standards of good material and high quality work-
+manship
Such requirements are a familiar story to Amphenol, one of the pioneers and
leaders in the low-loss transmission equipment field. Ampheno! makes the most com-
plete line of both solid dielectric flexible U.H.F. Cables and U.H.F. Connectors and
they are now being produced in tremendous volume.
Actually Amphenol’s own tests and inspections go beyond required performance
and tolerances. Amphenol tests for outstanding
quality assure dependable performance under

cable® AW TR o

» the most difficult of conditions.
1\

condut
(LR L

e, ¢ s
(A “‘;\e' assemplies
Ca! 2610 pals

" or tndustt?

Ampheno!l U.H F. Coar
Cables with Amphenc)
Low-Loss Connectors,

COMMUNICATIONS FOR MARCH 195 o 7
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The man behind the desk watched the smoke from his cigarette rise slowly in graceful
patterns and then thin out. Through his crowded mind, the words throbbed again and
again—there’s work to be done . . . there’s work to be done . . .

His job as production manager of the plant had always been tough. But never, before
the war, had there been the personal urgency in his work that existed now—an urgency
that was not for mere personal gain. No, there was a bigger reason,

Somewhere far away . . . it was impossible to imagine just where . . . there were three

sons whose very existence depended, in part, on such things as the equipment his plant
was turning out. i

There was Doug, a radioman in the Navy, now probably with
the task force that was harassing Tokyo .

And Ted, so proud of his Signal Corps, was in France plodding

over the terrain stringing his precious telephone wires behind
him . .,

And Mitchel, the baby of the family and a bomber pilot, his
whereabouts were stil] a big question mark in the man’s mind. .,

All three were depending upon him. Suddenly, the man straightened up. This was noway
to produce! This was no way to get the goods to the fighting fronts! As Doug and Ted
and Mitchel had remarked as they went their respective ways—there’s work to be done.

Yes, there’s work to be done . . . lots and lots of work before this
war s finally and completely over. It is not the personal assignment
of Doug or Ted or Mitchel or this man, their father. It is an assign-
ment that atl Americans must continue to share. It is an assignment
demanding faster, greater production . . . more purchases of bonds

- more donations of blood . . - More conservation of paper and
serap and other eritical materials. It is an assignment that demands

L. continued total mobilization, continued cooperative effort to finish
f.7 the work there is yet to be done.

L If , AL ) e ANSWER THE
tevecan :%{f (tlfﬂ . j f{{-‘?{l’f{f{( e 1 /1 ,_g e, YT
152 MACQUESTEN PARKWAY SOUTH . M1, vERNON, NEW YORK B

WITH YOUR

WANUFACTURERS OF SHORT WavE . TELEVISION . EARIO « SsOUND FQUIiPMENT DOLLARS

I COMMUNICATIONS FOR MARCH 195
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HIGH POWER
COMPONENTS

To meet the need for a light-weight, high-capacity, high-voltage tank
condenser for transmitter applications, Johnson engineers developed a new type
of condenser. The unit illustrated has a capacity of 1200 mmf. at a peak voltage
of 40,000 volts at 2 megacycles. Nearly any combination of capacity and
voltage ratings may be had. The capacity may be varied in the field by removing
plates or altering spacing.

The plates are made of fabricated sheet steel, heavily copper plated and
enamelled. Rounded edges increase the breakdown voltages. Vertical tie rods
of copper tubing furnish good conductivity between plates. Plates are secured
to the upright supports with aluminum castings.

A protective gap is incorporated in the condenser to protect the plates
from damage in case of excessive voltages or surges. The mounting base is
welded channel iron, which forms a strong support. A very convenient mounting for
the tank inductance is formed by the two cross beams at the top of the condenser.

This condenser will find wide application in high power equipment because
of its compact and efficient construction.

Ask for Catalog No. 948E

F. JOHNSON COMPANY . WASECA

www.americanradiohistorv.com

Other JOHNSON Products
for High Power , » . o
INDUCTORS, variable &
fixedke TRANSMISSION LINE
EQUIPMENT e SOCKETSe
SWITCHES. COUPLINGSe
CHOKES « ANTENNA
PHASING UNITSe GAS-
FILLED CONDENSERS.
CONTACTORS INSULATORS

MINNESOTA

COMMUNICATIONS FOR MARCH 1945
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1. Inner flexible canduit offords maximum physical pro.
tection ta wiring.

2. Braided wire covering, somelimes in multiple layers,
improves the elecirical shielding and provides in.
creased ruggedness.

3. Main conduit manifold is bent 1o shape from seamless
tubing.

WITH BREEZE RADIO IGNITION SHIELDING

The Breeze Radio Ignition Shielding which
equips the modern aircraft engine is.the product
of extensive laboratory test and research.

Effective shielding calls for a metal case of high
conductivity around possible sources of radio in-
terference, designed to lead off high frequency im-
pulses to the ground and prevent their radiation.
Each installation must be custom engineered to
meet the needs of the problems involved.

Breeze Shielding is designed for ruggedness, re-
sistance to vibration, and maximum isolation of
high frequency interference. Each wire of the
braided cover must be positively soldered at each
connection, inner conduit must be tight to avoid
electrical leakage, and fittings must be precision-
machined for close fit and uniform pressure of
contact faces.

.

New shielding problems presented by the tapid
advance in the science of radio communication and
television are constantly being solved by Breeze
engineering. A background of many years experi-
ence in shielding automotive, aircraft, marine and
commercial engines has made Breeze America’s
headquarters for Radio Ignition Shieldir}g.

CORPORATIONS, INC.

Newark, New Jersey

www.americanradiohistorv.com



www.americanradiohistory.com

A

e - _.,,_

7 s o 1

The Greeks gave us a word for 1t. ..
now we give 1t to you

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

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

This name — from the Greek, as
coined by scientists of Stanford Uni-
versity —1s an apt description of the
bunching ofelectronsbetween spaced
grids within the tube.

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

whether a Sperry product or not.

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

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

comply with these requests. ..

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

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

On request, information about
Klystrons will be sent, subject to
military restrictions.

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

*

LOS ANGELES * SAN FRANCISCO ¢ NEW ORLEANS

HONOLULU *

CLEVELAND ¢ SEATTLE

e

R = ENR T

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

www.americanradiohistorv.com

COMMUNICATIONS FOR MARCH 1945 o 11


www.americanradiohistory.com

“My Make-Believe Ballroom
Needs Transcription Equipment
That’s Really Rugged!”

“That's why our installation is PRESTO”

“Our PRESTO transcription turntables get a real
workout here at WNEW,”” says Martin Block, popular
announcer and director of the Make-Believe Ball-
room program. “We keep them running almost con-
tinuously throughout the day. And they’re giving
the same fine, clear reproduction today that they
gave when we installed them years ago. As an an-
nouncer, that means a lot to me. It’s a nice feeling
to know that my transcribed show is getting out
‘in good voice!””

WORLD’S LARGEST MANUFACTURER
OF INSTANTANEOUS SOUND
RECORDING EQUIPMENT

AND DISCS

5 J2 e COMMUNICATIONS FOR MARCH 1945

From users of PRESTO equipment all over the country
comes the same story: “It’s rugged, it’s dependable, it
stands the gaff!” The increased use of transcribed
material in wartime broadcasting has placed a heavy
burden on all recording and playback equipment.
PRESTO users—including many of the major broad-
casting stations—have found that their equipment is
handling the job with ease. That’s because PRESTO
devices are products of. integrity—built to do more
than will ever be expected of them.

242 West 55th Street, New York 19,N. Y.
Walter P. Downs Ltd., in Canada

www.americanradiohistorv.com

PRESTO

RECORDING CORPORATION
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CLEVELAND YELLOW CAB COMPANY
Uses RAYTHEON TUBES

in world’s first taxicabs with two-way radio!

The eyes of the nation’s lransporlatlon indus-
iry are on Cleveland these days, for it is there
that the world’s first taxicabs equipped with
two-way radio are being demonstrated by the
Cleveland Yellow Cab Company.

Officials say that dispatching has proved so
much more efficient that future fleets similarly
equipped will eliminate millions of miles of
wasteful “dead” cruising. And they also report
that Raytheon High-Fidelity Tubes, used in
both transmitter and receivers, provide clear,
dependable reception—even in the tunnels
under Cleveland’s Terminal Tower.

This application of Raytheon Tubes is just one
of many being planned for the postwar period
by progressive manufacturers in the electron-
ics field.

Listen to
“MUET YOUR NAVY'
Lvery Saturday Night
INTIRE BLUE NETWORK F
UL e All Four Divisions
181 $10tr0ns Have Been Awarded

Army-Navy *‘E"’

RAYTHEON

Hoglte Peclebrty

With Stars ELECTRONIC AND RADIO TUBES

If you are a radio service dealer, you, too,
should realize that Raytheon’s combined pre-
war and wartime tube experience will result in
even better tubes for all uses. Keep an eye on
Raytheon . . . and watch for a Raytheon mer-
chandising program that will help you be more
successful, in the peacetime years ahead, than
you’ve ever been before!

e . *
Increased turnover and profits . . . easier stock control
. . . better tubes at lower inventory cost . . . these are
benefits which you may enjoy as a result of the
Raytheon standardized tube type program, which is
part of our continued planning for the future.

Raytheon
Manufacturing Company

RADIO RECEIVING TUBE DIVISION

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

COMMUNICATIONS FOR MARCH 1945 o IS

www.americanradiohistorv.com

—

NS R T BT T At Y O TP T T

B

e S T e TR R T e R

F3

W

e

TR ) S R s S



www.americanradiohistory.com

EVERYDAY IS WASHDAY AT Triplett

® The special equipment and solutions with which jewels are washed are

minor parts of the Triplett method of manufacturing fine electrical
measuring instruments but they are significant. They typify the dozens
of out-of-sight Extra Precautions that assure your permanent satisfaction
with Triplett Instruments. These Extra Care provisions are routine in
Triplett plants but through them Triplett maintains in mass production

the hand-made quality of fine instruments.

Extra Care in our work puts Extra Value in your Triplett Instrument.

ELECTRICAL INSTRUMENT CO. srurrron, onic

www.americanradiohistorv.com
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FASCINATING, NEW BOOK FOR AMATEUR RADIO OPERATORS!

W\\ ?\%\\\Q ?\m\’\“ “From One Ham to Another

amateur radio operation! Shows how

o W R

RN AR TS

you can solve many of your problems!
Completely explains, in your own lan-
qguage, the PANORAMIC Technique, and g
what it will mean to you when you get

back to your rig!

A O e s N T

"From One Ham to Another' tells you how
to get the most out of your rig. It shows you
how you can have even more satisfactory
QSO's with your friends all over the world. In
detail it describes the problems that confront
amateur radio operators...and proposes i
solutions. For example, after you have :

read ""From One Ham to Another,”

you will know how to reduce the number

of missed signals, how to determine quickly
which frequencies are free, how to step up :

your efficiency.

T

Simple and pleasant to read, "From One

Ham to Another" is written for the ham in g
terms you use. And you will be amused by the
""" clever cartoons that illustrate it throughout. i
You will want to file and keep *From One :

Ham to Another" for the new ideas it pro-

To obtain your free copy of “FROM vides. You will learn about the role that the :
|ONE HAM TO ANOTHER,” just send us PANADAPTOR will play in future ham opera- i
|a card with your name, address, and tions. You'll be thrilled by the stories of war- ﬂg
|call letters if you have them. If you time applications of this technique. Send for i

are now connected with radio in your free copy today!

|some way, we should like to know
\the name of the organization
with-which you are affiliated,
iand the type of work you

jdo. EVEN IF YOU ARE NOT

A HAM, YOU ARE WELCOME

TO THIS PANQRAMIC BOOK.

“From One Ham to Another” discusses such subjocts as: g
E

¢ Watching for CQ’s
e Answers to CQ's
¢ Operation of nets
¢ Choosing a spot in the band for your xm#tr
¢ Helping your brother ham
¢ Reading signal strength
“ ¢ Logging the frequencies of your friends
* And many other topics of great interest

FART e N g gt g

o = [T

e gt ol

aDi0 corPORATION

242-250 WEST 557 ST._%?M/&,I?
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Available on rated orders

FOR COMPLETE INFORMATION
Use The Coupon

Test & Measuring Equipment,

Dept. 110B

Radio Corporation of America,
Camden, New Jersey

Please send me complete informa-
tion about the new RCA 170-A
Audio Chanalyst.

97-6136.110

1
|
|
|
|
|
|
|
|
|
|
|
|
|

"——----—-———-—J
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AUDIO CHANALYST

+ MR DAICE
.

oaC 4L

1 4
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@ With the 170-A you can
systematically test any sound
system completely for failure
to operate, weak output, in-
terrupted operation, and dis-
torted or noisy output.

%You can check the pres-
ence, absence, or character of
a signal throughout its path—
from source to load.

7 ;-uaﬂw": i
?
2 (A

@ You can check gains or
losses, measure component
values, and test the voltages
of any item supporting or
controlling the signal.

® You can narrow down poor
performance to its cause, and
locate the defective part in an
amazingly short time.

BUY MORE WAR BONDS

@ You can use it to solve |
signal-interruption problems
by multi-channel monitoring. |

@ In an emergency, you can‘!
use the RCA Audio Chanalyst |
to substitute for defective am- I
plifiers by bridging the signal |
through it, and thus around|
the defect.

RADIO CORPORATION OF AMERICA

RCA VICTOR DIVISION « CAMDEN, N, J.
fn Canuda, RCA VICTOR COMPANY LIMITED, Montreal)

www.americanradiohistorv.com
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SPRAGUE

11 PAS

CAPACITORS

)

i

~ SCHEMATIC TEST CIRCUIT

| iy
g HEM,
| e 300 0
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»
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Curve showing insertion loss of
a Sprague HYPASS Capacitor.

The Solution fo “WHAT TO DO
WITH ANTI-RESONANT FREQUENCIES ?”

Conventional methods of getting rid of vibrator “hash’ usually call for the
use of a by-pass capacitor, shunted by a mica capacitor. This system, however,
has at least one anti-resonant frequency. Of course the engineer juggles his
constants so that this anti-resonant frequency comes where it causes the least
trouble—BUT, in today’s all-wave devices, there just isn’t any such place!

The New Sprague Method is simply to utilize the Sprague HYPASS Capac-
itor. Technically, this is a 3-terminal network which, at low frequencies,
“looks” like a capacitor in respect to its capacity, voltage rating, and size.
At high frequencies—well, the above diagram tells the story. Although accu-
rate measurements of their performance at the very high end of the spectrum
are difficult to obtain as yet, qualitative indications show that HYPASS
units do the job at 100 megacycles and more—so much so that, if you have
a “hash” problem, we'd welcome an opportunity to stack them against it.

SPRAGUE ELECTRIC COMPANY, North Adams, Mass.

(Formerly Sprague Specialties Co. ) *T.M_REG. U. S. PAT. OFFICE
*
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... A GOOD RELAY TO KNOW!

If any Relay type ever deserved the
name "“All-Purpose” it is Type 10XBX
of the Struthers-Dunn 10-frame series.
While new and special types come
and go, this popular 2P. D.T. relay
continues in heavy favor with leading
users to whom its extreme versatility
on a wide range of applications holds
strong appeal. From audio frequency
circuits to motor control circuits;
from naval battle announcing sta-
tions where shock resistance is im-
portant, to aircraft use where vibra-
tion is a big factor, 10XBX relays are
performing competently and well.

These relays are light, small, and

sturdy. Highly electrically efficient,
they deliver a lot of power for their
size. Contact pressures up to 50
grams are available. Bakelite insula-
tion is supplied for power circuit
applications, and ceramic insulation
for radio-frequency use. A-C coils to
115v, 60 cycles; or d-c coils to 115v
are available. Contacts may be in any
desired combination up to and in-
cluding 3 pole, double throw. All
10XBX relays withstand 10G vibra-
tion and are highly resistant to shock.
Other relays of the 10-frame series
are available in either single or three
pole contact arrangements.

il HIGHLY RESISTANT TO
SHOCK AND VIBRATION

STRUTHERS-DUNN, Inc., 1321 ARCH ST., PHILADELPHIA 7, PA.

WRITE for the big Struthers-Dunn 48-page
Catalog and Relay Engineering Data Book.

STRUTHERS-DUNN

5,312 RELAY TYPES

DISTRICT ENGINEERING OFFICES: ATLANTA ¢ BALTIMORE e BOSTON * BUFFALO ¢ CHICAGO o CINCINNATI o CLEVELAND
DALLAS e DENVER ¢ DETROIT « HARTFORD ¢ INDIANAPOLIS ¢ LOS ANGELES ¢ MINNEAPOLIS » MONTREAL
NEW YORK ¢ PITTSBURGH ¢ ST. LOUIS » SAN FRANCISCO ¢ SEATTLE ¢ SYRACUSE e« TORONTO ¢« WASHINGTON
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—Your Microphone is here

As outstanding manufacturers of microphones for war
—Shure offers a complete microphone line. You will
find the proper microphone for every need above. A
complete description of any model will be furnished
upon request.

A. Super-Cardioid Broadcast G. Lapel Microphone
Dynamic H. Military- Carbon

B. Unidyne Cardioid Dynamic I. Throat Microphone

C. Uniplex Cardioid Crystal J. Carbon Hand Microphone

D. Stratoliner Dynamic K. Mask Microphone

E. Laboratory Non-Directional L. Stethophone

F. “Economy” Crystal M. Vibration Pick-up

SHURE BROTHERS

Designers and Manufacturers of Microphones and Acoustic Devices
225 West Huron Street . ] . Chicago 10, lllinois

COMMUNICATIONS FOR MARCH 1945 o 19
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e
There are just two drawbacks to this method: ;
(1) the range is limited; (2) it's not done after A
a certain age.

To get your voice heard when you want it
and where you want it, Harvey-Wells manu-
factures completely dependable communications
equipment.

For peacetime communications in the marine
industry — in aviation — in public safety services
— Harvey-Wells will continue to transmit the
human voice efficiently and reliably.

Know the company that wants your
business! Our CASE BOOK tells ™ the
story of Harvey-Wells and its place in
Electronics. Send for it today, Your
name on your letterhead is sufficient,

el - werrs H

w E L E CTRrfO NI C

SETTING THE PACE FOR PROGRESS IN COMMUNICATIONS

HARVEY.WELLS ELECTRONICS, INC. SOVUTHBRIDGE, MASSACHUSETY+
20 e COMMUNICATIONS FOR MARCH 1945
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GLASS BEAD JIf
5 TERMINALS (0

At last . . . a truly satisfactory answer to the urgent
need for a tropicalized electrical indicating instrument

Glass-to-Metal Hermetically Sealed
22" and 3% Instruments by Marion

Utilizing an entirely different design and construction approach, Marion engi-
neers have completely licked one of the tfoughest problems ever assigned to our
industry. By building the mechanism into a protective cup-like frame, and then

e

There are no rubber gaskets, no cement seals.

Can be immersed in boiling brine solution
for weeks without deterioration of seals.

Windows are of double thickness tempered
glass processed for solder sealing, and are
highly resistant to shock. .
Instruments are completely dehydrated and
are filled with dry air at sea level pressure.
A newly designed crowned crystal permits
greater scale length, reduces shadows, and
makes for better visibility.

Magnetic shielding permits interchangeability
on any type of panel without affecting cali-

sealing the glass cover to the metal rim, unequivocable hermetic sealing has
been achieved with a minimum number of seals.

-

bration; can be supplied silver plated for
extra R.F. shielding.

Silver clad beryllium copper hair springs re-
duce zero shift at all temperatures.

Standard Kovar glass bead type terminals
with solder lugs.

Special phosphate finish on cases meets two-
hundred-hour salt'spray test.

Window sealing process developed and per-
fected in cooperation with engineers of the
Corning Glass Co. :

Instruments manufactured in accordance with
AWS Spec. C-39.2 1944 plus hermetic sealing.

TYPE HM 2 DIRECTLY INTERCHANGEABLE WITH>AWS TYPE MR 24 AND 25
TYPE HM 3 DIRECTLY INTERCHANGEABLE WITH AWS TYPE MR 34 AND 35

22 e COMMUNICATIONS FOR MARCH 1945
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MARION ELECTRICAL INSTRUMENT COMPANY

MANCHESTER, NEW HAMPSHIRE
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ELL, not real battleships. But our products
J are built like *em. And for good reason.
Because our business is the manufacture of
radio communications systems for the trans-
portation field, the armed forces. @ The beat-
ing our equipment takes shouldn’t happen to
a dog. It pounds the rails, hits 4 G’s—gets hot
fashes, cold chills. But it lasts. @« And why

e sell battleships

shouldn’t it? It isn’t built for polite society.
It’s made to give and take. And with precision.
On trains, trucks, planes; on mountains, in
jungles — wherever unfailing communication
is a must. & Your engineers and ours should
get together. They’d talk the same language.
And our factories can translate their conversa-

tion into what you want.

@
Al r‘ANUFACTURING CORPORATION
Formerly AIRCRAFT ACCESSORIES CORPORATION

Radio ond Electronics » Engineered Power Controls

KANSAS CITY « « BURBANK

COMMUNICATIONS FOR MARCH 1945 o
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A newcomer in the
ballast tube field..

£IPES

A direct result of large-scale engineering |

&

.on_d‘._r'e'ée‘gér‘gh in the electronic tube design i
and -.m‘df‘iu.facfure, this E-E Ballast Tube |
: type 3';1;'6.;,gm5bd,ie's the ruggedness and \ |
‘ ‘ﬁqqlif;' ,c‘hdracfér.isfics associated with this |
;_p'eqialited'Vacuum tube Iiﬁée
E‘speci_qlly_ suited for use in series with a r
sfrmg of 300 M_.A. filament tubes fed from

Ca’ ﬂucfuotmg voltage supply Satisfactory

'operdhon s assured under voltage varia-

.

'hons normuﬂy causmg faulty operahon
1 "Ka»

7

A {
E

Ee,E; -,,,e_n'gquers. are "qu_ll_dble for collabora- ' |
i

ion m ballusf tube problems. Inquiries are [

6bl§i'g‘ofi‘oﬁ is incurred. :

1
>

2

'mg t%m TRIBELCYTY i
and high vacuum recnf‘ers, power and

umphf‘ers, modulafors oscillalors, grid

PR 0n e i o i ¥4

: ‘conlrol rechﬂers, etc “Maximum r%mpgs, :

charoclenshcs, mechomco] dnmensrons,t H

cucun lnformollorr

ore mcludéd ; 4

ELECTRONIC
ENTERPRISES - INC

GENERAL OFFICES: 65-67 SEVENTH AVENUE, NEWARK, 4, N. ). — EXPORT DEPT. 25 WARREN STREET, NEW YORK CITY, N. Y., CABLE ADDRESS: SIMONTRICE, N. Y
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Electronics has made a note-worthy contribution
to the effectiveness and safety of our fighting
planes. Mec-Rad'’s part in this program is to supply
certain vital, highly precise mechanical and electro-
mechanical components for electronic units. Today
—and as long as they are needed,— our services will
be given over 100% to this work.

Our work includes “fancy brass plumbing” of all
types involving soft and hard’ soldering, close
tolerances, precision machining, careful assembly
and finishes ranging from lacquer to silver and
rhodium plating.

After the war our specialized facilities will be
available to the electronic industry for peacetime
needs. Our engineering “know-how” is at your
disposal now to help you with your post-war plans.

' B

DIVISION-BLACK INDUSTRIES

&2 CLEVELAND

1400 EAST 222ND STREET

www.americanradiohistorv.com

T
on completed, settles
down for a safe landing atop one of the ‘‘miracle” steel
runways, set up at breathtaking speed by Navy Seabees

at a Pacific base.

17, OHIO
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A HEAVY WIRING HARNESS

by a Wire Manufacturer

helps solve your manpower problen

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

The Lenz organization, manufacturers of radio and instrument hooku,
has the experienced personnel that can produce these harnesses wit
meticulous care and regard for precision, to meet your exact specification

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

W suses e wos LENL ELECTRIC MANUFACTURING CQ

1761 North Western Avenue Chicago 47, Illino}

76228-M
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We give you

Little or no introduc-
tion is needed by the
welcoming committee.
The Sergeant has been

through many hells.

!S' a crew member he's been over Berlin

| giant bombers. Over a lot of other

lerman cities, too. More recently he’s

en over Tokyo...time and time again!

| Before long, thousands of fighters

e Sergeant Adams will be back on
i

stern Amplifier Corporation o

L
o

S
ik

their jobs in American industry. They
know from experience what American
equipment can do. Many will have first-
hand knowledge of the war job pes-
formed by Eastern-built equipment—
not only earlier types of amplifiers re-
lated to sound systems but also the
newer types of Eastern units related to
wartime and industrial instruments. As
civilians, these men are going to say, “'If

it’s built by Eastern, it’s okay!”

SERGEANT ADAMS!”

To aid the war effort, our engineers
are available for consultation on any
amplification or electronics problem.
Eastern will continue to apply its re-
sources to designing and manufacturing
war equipment until the day of Victory.
Meanwhile, on request, we will send
you the next of a series of articles on
peacetime sound and electronic equip-
ment, prepared by our engineering staff.
Ask for Brochure 2-G.

Buy MORE War Bonds

www.americanradiohistorv.com

794 East 140th Street e

1/ AMPLIFIERS

New York 54, N.Y.
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... in a variety of type
to meet every need

There’s an Ohmite Rheostat tc
assure the best unit for each
control need . . . from the 100¢
watt, 12" diameter, Model “U”‘
to the 25 watt, 1%¢” diameter,
Model “H”. Made in single or:

tandem units, with uniform

or tapered windings, in stock
or special resistance values. Az
large or small—each Ohmite
Rheostat is designed to give
smooth, close control—long lif
—and trouble-free service. In
Resistance Control, Ohmite
Experience Makes a Difference:

Write on company letterbead
for Catalog and
Engineering Manual No. 40.

OHMITE MANUFACTURING C!
4870 Flournoy St., Chicago 44
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{lis "big gun of electronics” is a sym-

I of Machlett’s ability as a tube
anufacturer.

In this unique tube is found the high-
t development of the basic require-
2nts common to all electron tubes for

\atever purposes. These are:

The tube must be structurally sturdy,

d mpact, and completely vacuum-tight.

it must embody means for the accu-

te, effective and stable control of an

il ctron stream.

@l It must have adequate heat-dissipat-

) properties.

The difficuities of meeting these
requirements are multiplied many times
by each increase in size, design-com-
plexity, and voltage. They reach an
all-time high in this 2,000,000-volt d-c
X-ray tube.

When buying electron tubes, whether
X-ray, oscillators, amplifiers or recti-
fiers, look for the Machlett name as
evidence of high technical achievement
protecting your purchase. For information
about available types of Machlett tubes
write Machlett Laboratories, Inc,

Springdale, Conn.

Big

gun
of
electronics

The ML 880 is a
radio oscillator
tube for use in
transmitters, and

has @ maximum
output of 60KW.

RADIO ITS 46 YEARS
RAY TUBE EXPERIENCE
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To Tulfill-Long Life
IS the goal of every

Tobe Capacitor

even under extreme
temperature conditions

*

Long Life and Tohe are
Interchangeable trademarks

a

L
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* MASSACHY

SPECIFICATIONS OF JUST ONE TYPE OF THE MANY TOBE OIL-IMPREGNATED

.%
' i
AND OIL-FILLED PAPER CAPACITORS ... i, !i
OD*-CAPACITORS E i,
RATINGS : GROUNDTEST . . . . . . . 2,500 Volts DC o ; “
600VDC  Single Units .05, 0.1, .25 Mfd. OPERATING TEMPERATURE . . . 55°F. to 185°F. g
Dual Units .05, 0.1, ”»
Triple Units .05, 0.1, SHUNT RESISTANCE : ) i
. . .05 to 0.1 Mfd.—20,000 Megohms
1,000 ¥DC  Single Units .05, 0.1 M’f,d. .25 Mfd. —12,000 Megohms

Dual Units .05, 0.1
Triple Units .05

STANDARD CAPACITANCE TOLERANCE
plus or minus 20.%**

POWER FACTOR . .

CONTAINER SIZE:
Width9/16;'lengt"11-11/16. height 1-17/32"

MOUNTING HOLE CENTERS

1,000 cycles—.002 to .005

TESTVOLTAGE . . . . . . twice DCrating ~ MOUNTING HOLE CENTERS . ., . . . . 2-1/8"

Illustration shows capacitor with bottom terminals. Capacitors also available with top terminals.

A SMALL PART IN VICTORY TODAY — A BIG PART IN INDUSTRY TOMORRO\f

30 e COMMUNICATIONS FOR MARCH 1945
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*Data sheets showing complete code
number for units having a specific capaci-
tance value and voltage ratings available
on request. **Other tolerances available,

AL
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A VERSATILE LINE

TRANSMITTERS and RECEIVERS

A line of transmitters and receivers . . . each engineered for
its specific application. Dependable performance assured
through laboratory testing and modern production methods.
Our facilities are at your service whether you need transmit-
ters, receivers or an electronic component which we can design
and manufacture for you. Write for complete details.

Aecronautical Ground Stations

Since the early days of airlines, Comco engineers have had actual field
experience designing aeronautical ground station equipment. Trans-
mitters available for operation on frequencies of 2 to 150 Mc. Receivers,
2 to 8 Mc. and 100 to 150 Mc.

Airport Traffic Control Towers

Pioneers, too, in producing airport control equipment. Transmitters for
operation on 200 to 550 kc. and 100 to 150 Mc. Receivers from 200 to
550 kc., 2 to 8 Mc. and 100 to 150 Mc.

Commercial and Private Aircraft

Dependable compact equipment for all aircraft requirements. Trans-
mitters for operation on frequencies of 2 to 8 Mc. and 100 to 150 Mc.
Receivers from 200 to 1600 kc., 2 to 8 Mc. and 74 to 150 Mc.

Police, Fire and Public Safety

Reliable equipment for all applications in these fields. Transmitters and
Receivers to cover the ranges of 1.5 to 8 Mc., 30 to 40 Mc. and 100 to
150 Mc.

Marine Communications

Ship-to-shore and inter-ship communications. Transmitters and Re-
ceivers for operation on frequencies of 2 to 3 Mc.

COMMUNICATIONS COMPANY. Inc.

Manufacturers of Radio and Electronic Equipment

ICORAL GABLES =—%comco 34, FLORIDA
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Many thousands of Hammarlund

“Super-Pro’ radio receivers
assist the Army Airways Communications System /
in providing flight information .
for Allied planes
in the skies everywhere . . .
Below we see a battery of

"Super-Pros’’ in action

Somewhere in the Pacific.

g

" THE HAMMARLUND MFE. 0., INC. 450 W T ST YL

MANUFACTURERS OF PRECISION COMMUNICATIONS EQUIPMENT &
B

i
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N the course of building television
studio equipment in our lahora-
tories for use in the school, several

teresting circuit modifications were
luded.

The original, operative system was

iproved to take advantage of the
wer standards of 525 lines-per-pic-
re. The synchronizing generator

d already been altered, and it re-

ined to widen the video amplifier
ndwidths to 6 mc, and to improve
linearity of the deflection genera-

'S.

The equipment was designed to
ilitate instruction. However, the
sign format was essentially the same

a commercial station. Most of the

its are being built in duplicate. They

Il then be further broken down into

arate items for laboratory use. In

{LEVISION ENGINEERING

LEWIS WINNER, Editor

MARCH, 1945

VISION STUDIO
INSTALLATION

DESIGNED FOR

RESEARCH AND

INSTRUCTION

®
Figure 1 (a)
Camera, iconoscope and pre-
amplifier.
[ ]

this way, the students will be able to
perform individual experiments with-
out throwing the rack equipment out
of adjustment. The latter can then be
employed to instruct the students in
operational technique.

The basic layout of the system is
shown in Figure 1 (). A switch en-
ables either the monoscope or the icon-
oscope chain to be connected to the
transmitter line. The video mixing and
line amplifier has high gain, and ampli-
fies the incoming signal to a level sufh-
cient to drive the monitor picture tube
directly, particularly since the latter is
located physically close to it. A simple
connecting wire (no coaxial cable)
connects the amplified output directly
to the grid of the picture tube. Since
the capacity of the wire to ground is
low, the gain of the last stage can be

www.americanradiohistorv.com

by ALBERT PREISMAN

Consulting Engineer

Capitol Radio Engineering Institute

kept high. Further, since the level of
the signal is high, any noise signal
picked up has negligible effect upon
the picture.

Monoscope Pre-Amplifier

The monoscope is coupled to its
two-stage pre-amplifier through a
video coupling circuit having an 1800-
ohm resistor. While this is low, the
output of the monoscope is sufficiently
high to give a satisfactorily high signal-
to-noise ratio, and the coupling im-
pedance has a flat response up to 6 mc.
One stage having a gain of about six
is employed, followed by a cathode-
coupled stage to feed a 70-ohm coaxial
line which is terminated at the video
mixing amplifier.

The cathode-coupled stage, Figure 2,

COMMUNICATIONS FOR MARCH 1945 e 33
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PRE-
MONOSCOPE

VIDEO MIXING

LAMP.

AMPLIFIER

MONITOR 0SCILLOSCOPES
pane— PICTURE
1 TUBES \ \
ICONOSGOPE | PRE: m VIDEO MIXING
- > AND LINE
| EERERS  PRE AMPLIFIER
l o
1 o
T0
[= TRANSMITTER
L_| MONOsCcoPE ! MONITOR
" DEFLECTION ~—| DEFLECTION I
SHADING AMPLIFIER AMPLIFIER .
AMPLIFIER = i
- ICONOSCOPE MONITOR .
DEFLEGTION DEFLECTION !
1 AMPLIFIER AMPLIFIER
Hov
60 . ] | { ]
1
BLANKING .
~4- PEDESTAL 1
SYNGHRONIZING n SHAPING [ i
GENERATOR & UNIT f
LN
SYNCH. SIGNAL 4
Wi\
i
is of interest. When the coaxial signal plate and the first video stagel

cable with its 70-ohm termination (at
the video mixing amplifier) is con-
nected to the cathode-coupled stage,
the cathode-bias resistance is only
about 70 ohms, instead of the 140 ohms
specified for proper bias (2 volts). To
bring the bias up to 2 volts, a 25,000-
ohm bleeder resistance is connected
between the cathode and the 4 300
volt terminal to increase the voltage
drop across the 70 ohms to the re-
quired value. At the same time the
25,000-ohm resistor constitutes a neg-
ligible shunt (in conjunction with the
power supply) across the 70-ohm re-
sistor as far as the video signal is
concerned. This seemed to be the sim-

[}
Figure 1 (b)
Block diagram of system.
[ J

plest of several possible methods to
accomplish the same result. Figure 3
shows the monoscope unit, with the
shield cover removed.

Camera Details

The iconoscope pre-amplifier con-
sists of four video stages, because the
signal level is lower than that of the
monoscope. The last stage is also a
cathode stage to feed the coaxial cable
leading to the video mixing and line
amplifier. A 10,000-ohm coupling re-
sistor is used between the iconoscope

)

L TV
. 0
MFD
-
=
S e

- N R e——
O A

10 {MFD

D +300V
V'Y Y
000 |
HMS S
®
Figure 2
Cathode-follower stage.

3¢+ e COMMUNICATIONS FOR MARCH 1945

www.americanradiohistorv.com

and the shading signals are mixed it
at this point. Also vertical and horiha
zontal blanking impulses are fed to thi
grid of the iconoscope, although th
horizontal blanking impulses can bit
eliminated if desired. The camera, tof
gether with the iconoscope and itf:
pre-amplifier, are shown in Fig. 1 (a)¥

The Video Stages

The video stages are mainly of th
shunt M-derived type, Figure 4. Thi
circuit looks like an ordinary shunt
peaking stage in that it employs R
and the peaking coil L, but in additioy.
has a small condenser C shunting L
This circuit has been described in .
previous issue of COMMUNICATIONS
and also elsewhere.? While C coul
consist of the distributed capacity
the peaking coil by winding the latt
in several layers so as to build this u
to the proper value, it was felt tha
better control could be had by windin
the coil as a single-layer solenoil "
whose distributed capacity is abOLA'
l.mmfd, and then placing a sma
trimmer condenser in parallel with
and adjusting it to the proper value. |
_For a conservative design, as mer]
tioned in the article in CoMMUNICA
TIONS, the values of L, C, and R i

LA, Preisman, FHigh Frequency Response

Video Amplifiers, COMMUNICATIONS: Decemb|
1942 and January 1943, ]

*See, for instance, A. B. Bereskin, Improv
High Frequency Compensation for Wide-Ba
Amplifiers, Proc. IRE; October 1944,

TELEVISION ENGINEERI B

—
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!’ms of the total cepacity C. of the
o tubes involved are

I L= .49— \

| el

I'. C=0354C, + (1)
f'f 1.085

’_  enC,

nere o,/27 is the highest frequency
which flat amplification within 29,
the low-frequency value is desired.
| The resonant frequency of L and C,
ﬁm /2m, and
oy = 0.7 w, (2)
'Ehus, if ws/27 is to be 6 mc, then L
1d C. must resonate to 6/.7 = 8.57
'c. This can be used as a means of
Jdjusting L to the desired value.
/here single tubes are employed, C,
about 25 mmifd; where two tubes
‘ed a third, as in a mixing stage, C,
| about 34 mmfd. These values were
teasured on a Q-meter, and include
‘e hot input capacity of the following
lage.

Idjustment of a Video Stage

JTo adjust L to the proper value
%iven by equations I and 2, the Q-
leter can be employed. As an alter-
iltive L can be adjusted in the am-
iifier stage itself. To do this, we
;ave to short out the resistor in series
dith L. Thus L and C, form a simple
arallel resonant circuit. Then the
raking coil in the next stage is short-
il out and the normal plate load re-
Ustor (about 1000 ohms) is shunted
lith a 200-ohm resistor. The stage is
bw flat without peakmg over a range
£ 8 mc or more, and is of low im-
kdance. As such, its frequency re-
bonse is not affected when a vacuum-
hbe voltmeter is connected across it;
: acts as a buffer stage, whereas if the
%cuum tube voltmeter were connected
Irectly across the stage under test, its
‘ipacity would affect the adjustment
ithat stage. If the following stage is
I the cathode-coupled type, it will
linction directly as a buffer stage.
‘ven though the gain of the buffer
flage is less than unity, the amplifica-

n of the preceding stage compen-
ites for this and permits a sizeable
tading on the voltmeter.

A suitable signal generator is con-
:cted to the grid of the stage under
‘Ist, and the frequency varied. At the

equency where the voltmeter gives

{ large deflection, L and C. are in
’Trallel resonance. An excess number

turns on L is used so that it will
-sonate with C, below the desired fre-
1ency o,/2n. Then turns are stripped
“If from L until it resonates just at
e above frequency.
| For some reason, our tests indicated

INELEVISION ENGINEERING
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Figure 3

The monoscope unit.

that the value of L so obtained is
somewhat less than that determined on
the O-meter. The distributed capacity
of L could not explain this discrep-
ancy as its order of magnitude is too
small. It is believed that others have
noticed this too. In our work, we pre-
ferred using the value of L determined
by the Q-meter. This gave a satisfac-
tory frequency response curve.

The value of C is determined by
resonating L on the Q-meter with the
latter’s condenser set at any con-
venient value and at any suitable fre-
quency, then reducing the Q-meter
capacity by the above value of C, add-
ing the trimmer, and finally adjusting
the latter until resonance is reestab-
lished. The value of C, however, is
not critical.

The response curve determined by
equations I and 2 is one that drops
gradually from its value at wn, here 6
mc. This insures that when many
stages are employed, no bumps in the
overall response will be encountered,
and echoes will be avoided.

Video Mixing and Line Amplifier

The video mixing and line amplifier

is shown in Figure 5. The first stage
has a volume (contrast) control in the
form of a screen-grid potentiometer.
The only objection to this type of vol-
ume control is that as the screen grid
potential is varied, especially if this
is done rapidly, the d-c component of
the plate current changes as well as
the Gn and hence amplification of the
stage. As a result, not only does the
amplitude of the video signal change,
but a surge owing to the change in d-c
component occurs, which produces a
resultant flicker on the screen. How-
ever, this type of volume control is
convenient and free of frequency vari-
ation with change in setting, and fur-
thermore, can be.located remote from
the amplifier, if desired.

The second stage is a mixer stage.
Here the pedestal is mixed with the
video signal for subsequent clipping in
the following stage. There is nothing
unusual about this stage, except pos-
sibly the elimination of a coupling
condenser to the grid of the tube am-
plifying the pedestal. While some
variation of the bias may occur with
the change in the setting of the input
volume control potentiometer, the ped-

i b B B R

Figure 4
Shunt M-.derived type

of video stage used in
system.

www.americanradiohistorv.com
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estal is of sufficient amplitude to be the cathode self-bias resistor. While
clipped anyway, so that the change of this resistor reduces the gain of the
bias is of no particular consequence. stage, this is also unimportant because
Also such a change is small owing to 'more than sufficient pedestal amplitude
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is available at this point.

The third stage is the clipper sta
This emplovs variable C-bias as t
method of adjusting the clipping lev
This has the objection that the gain
the stage decreases as the bias is i
creased, so that the signal shrinks
one attempts to clip the pedestal dov
to just above the black level. This h
been obviated to some extent by sta
ilizing the screen voltage. As will
noted from Figure 0, a fixed pote
tiometer or voltage divider circuit
emploved for the screen supply instez
of a series resistor. The bleeder cu
rent is appreciably greater than tl
screen current, so that variation of t
latter produces less variation of t
screen voltage and hence of the Gy,
the tube than would be produced by
series screen resistor. A further ite
to be noted is the 1000-ohm cathoc
resistor. This tfurnishes an appreci
ble amount of inverse feedback ar
straightens the dynamic characteristi
thereby minimizing the saturating |
the blacks in the picture.

The fourth stage is a straight anj
plifier stage that also reverses tH
polarity of the signal. It can then |
mixed with the synchronizing sign
in the following stage in the corre
polarity.  (The svnchronizing sign
comes out of the shaping unit with i
peaks to the negative.)

The fiith stage is also a mixin
stage. Iere the synchronizing sign;
1s added to the pedestal and pictu
components to complete the video si
nal. At the same time output is ol
tained for a coaxial feed to the mo
ulating amplifier in the transmitte
This is accomplished by employing
common cathode as well as a commc
plate resistor. Thus mixing occu;
both in the common cathode resistor |
well as in the common plate resistg
The cathode resistor is only 70 ohn
when the coaxial cable is cownecte
Since the d-c components of both tub
flow in it, the proper bias of — 2 vol
1s obtained without the need for add
tional  bleeder current. While tl
cathode resistor reduces the gain, sufl
cient stages are provided to meet tH
overall gain requirements. Incidenta
ly, as in the pedestal stage, no couyj ‘
ling condenser is employed for tl
synchronizing input stage.

The sixth and last stage is of tH
high-gain type, and employs a con
bination of series and shunt peaking !
This 1s of the type described in t
RCA tube manual. However, t
stage described there is for a 4 instea}
of a 6-megacycle bandwidth. The r
sponse is easily extended by reducin
the inductances to (4/6)2= 4/9 of th

(Continued on page 60)
TELEVISION ENGINEERIN
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A MINIATURE
OSCILLOGRAPH

G-E oscillograph,
Type PM:10, set up
for tests with maga-
zine film holder,
driving head, and
a-c motor ynit

Portable oscillo-
raph, Type PM-12,
or general use
where only two ele-
ments are reqQuired

Auvtomatic oscilio-
graph,Type PM-13.
tarts recording one-
quarter cycle after
disturbance occurs

WEIGHS 10 POUNDS

SIZE: 4% by 4% by 14 inches

HIS 6-ELEMENT OSCILLOGRAPH was developed

for use where light weight and small size are
essential. It’s easily portable, to obtain “‘on the spot”’
photographic records of the characteristics or the
performance of many machines and devices. Records
simultaneous variations of six rapidly changing
phenomena. Type PM-17; net price, $850 up. Write
today for leaflet GEA-4331.

IF SMALL SIZE 1S NOT ESSENTIAL, HERE
ARE OTHER G-E OSCILLOGRAPHS

TYPE PM-10—Records 6 to 12 phenomena simultan-
eously. A large, multi-element, general-purpose
oscillograph for a wide field of application. Includes
simultaneous viewing with recording. Net price,
$3160 up.

TYPE PM-12—Anyone can operate it. For work in
the field, in the laboratory, or in the classroom. For
either visual indications or taking oscillograms of
current and voltage waves. Originally developed for
school use, industry has found this 2-element port-
able especially valuable for observing or recording
welding current. Net price, $665.

TYPE PM-13—Entirely automatic. Can take as many
as 100 oscillograms of transients and surges without
attention. Particularly useful for determining the
sequence of relay and breaker operation and the
effect on system stability. Net price, $2125.

Our nearest office will be glad to help you select
the right oscillograph for your specific requirements.
General Electric Company, Schenectady 5, N. Y.

BUY WAR BONDS AND KEEP THEM

GENERAL @) ELECTRIC

602-82-6200
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AN IMPROVED ANTENNA
COUPLING CIRCUIT

Pearnngral:ilii'y-Ttlnead Pi-Typc«

Of Antenna Coupling Appliec

To Secure Substantia

Increase in Gain

by H. J. KAYNER

Assistant Chief Engineer

Doolittle Radio, Inc.

Figures | (above) and 2 {below)

Figure |, external views of two types of an-
tenna coil assemblies analyzed in this paper;

smaller unit is the permeability-tuned type.
In Figure 2 we have internal views of the
two antenna coupling units.

T has been general practice to use
a low-impedance primary, tuned-
secondary transformer for an an-
tenna coupling device in most re-
ceivers in the 30 to 40-mc range, and
reasonably good results have been ob-
tained. Recent developments have in-
dicated that the permeability-tuned pi
type of antenna coupling offers higher
gains.
The usual unit and the permeability-
tuned compact pi types are shown in

Figure 1. Inside views of the units
appear in Figure 2. [t might be
pointed out before the design para-
meters are investigated, that permea-
bility-tuned antennas have been used
in broadcast automobile sets years ago,
but the conditions for matching are
greatly different.

In Figure 3a, we have the usual
notation of a low impedance primary,
tuned secondary circuit. The equiva-
lent circuit of Figure 3b may be ob-
tained by a transformation; including
the primary resistance R, in the source
resistance R, as R’,, and the tube in-
put resistance R¢ in the resistance of
the secondary R, as R’.

The transfer impedance Z’, is given
by the following expression

vl =2
2= =
Lo
E 1 EZnx 1
since E.= . - .
Z'y JwCs 2vZs-27 JoC,
E.
The gain G=—
E
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where E. is the voltage across Cs

Zn 1
or G= . i
2,2, -7%, J"’Cz‘ i

Now Zn is, in this instance = JoM

and Z, =R+ Jwlh {

1 ¥
22:1\”2—}—_](“’]_2-———) |
wC

At resonance Z. = Ry i

Substituting {

1 ..
Jw]\f 5 B
wC,
G= J

(R JoLh) (RY) - (JoM)? 1?.

But, since JwL’ is usually abc:j
2% of R, it may be dropped from ti
equation and not appreciably affect
accuracy; then

oM !
wC,
G=—
RIS'RI2+ (wM)z
V-H-F ANTENNA4 COUPLIP
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KAA

A new series of KAAR radiotelephones, offering im-
proved performance and greater convenience, is nOw
available to police and fire departments, public uulities,
sheriffs’ offices, railroads, the forestry service, and simi-
lar users of radijotelephone communication. Designed
with the needs of these services in mind, this series
provides instant heating tubes, single channel or five
channel operation, and crystal controlled or tunable
receivers. Notice how compact this equipment is, and
how it is immediately accessible for tuning or servicing,
although the cabinet itself may be permanently secured

to a shelf, wall, vehicle, or vessel.

SERIES 46 - 50 WATT
KAAR RADIOTELEPHONE

A five channel transmitter with power output of 50 watts. All
five channels are independently tuned, and any one may be in-
stantly selected by turning a knob on the front panel. Standard
frequency range is from 1600 to 6000 Kc. Furnished with com-
panion tunable or fixed tuned crystal-controlled receiver as
desired. Power supply (8"x 8" 'x17") is a separate unit, intercon-
nected by a 12-foot cable. Available for operation on 117 volts
60 cycle A.C,, 12,32 and 110 volts D. C.

SERIES 96 - 100 WATT
KAAR RADIOTELEPHONE

(NOT ILLUSTRATED)

Five channel instant-heating transmitter,with an outputof 100
watts and having a standard frequency range from 1600 to 6000
Kc. The companion receiver may be of the tunable or fixed
tunned crystal-controlled type as desired. R. F. ammeter and
plate milliammeter are mounted on front panel. This 100 watt
radiotelephone, including transmitter and receiver, is only
19Y%" high, 227 wide, 1434 deep. Furnished with separate
power supply (R high, 16 wide, and 17" deep). Available for
operation on 117 volt 60 cycle A.C,32 or 110 volt D.C.circuits.

KAAR ENGINEERING CO.

PALO ALTO - CALIFORNIA

Eeport Agents: FRAZAR & HANSEN, San Froncisco

www.americanradiohistorv.com

50 and 100 WATT
INSTANT

HEATING

COMPARE THE ADVANTAGES
... and you will get a KAAR 46!

* INSTANT HEATING TUBES.. .Stand-by
current is zero —yet there is no waiting for tubes to
warm up before sending o messoge! Reduces drain
on botteries . . . extremely important in mobile or

marine operation.

 FIVE CHANNEL TRANSMISSION...
Any one of five channels from 1600 to 6000 Kc can
be instantly selected by turning the large knob on
the panel

+ CARRY ONLY 1 SPARE TUBE... for
simplicity of replacement there is only one type of
tube used in these Kaar transmitters. (For 117 volt AC
operation, 5SR4GY rectifier tubes are also employed.)

# REMOVABLE PANEL... By removing six
finger-tight lugs, the front panel of the transmitter
may be lifted oway, exposing ofl tuning controls.
This allows complete tune-up to be made in o short
time without moving the set.

* SIMPLE TO SERVICE...When four screws

are released, transmitter slides out like o letter file
to simplify tube replocement,

* FITS MOST ANYWHERE...Tronsmitter
may be ploced above or below the receiver, or on
either side of it. Transmitter and receiver units are
each 10" high, 13" wide, 13" deep. This equipment
is easy to install

* REASONABLY PR'CED...AI'hough Kaor
instant-heaoting radiotelephanes offer all these
features for convenience and simplicity, they are com-
petitively priced. Your inquiries are cordially invited.

COMMUNICATIONS FOR MARCH 1945 o 39
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Figure 3 (left) and
4 (above)

Figure 3, (a), circuit
of a low-impedance
primary, tuned-secon-
dary antenna trans-
former. In (b)), we
have the equivalent cir-
cuit of (4) when trans-

1
Also at resonance — wl.. and divid-
w(C
meg by R
oMQ'.
G
(@M)*
R'H + =
R’.
w].
where Q= —
R's
IFor the conditions of maximum

gain we ditferentiate the ahove equa-
tion using G as the dependent variable
and M as the independent variable,
and equate the mumerator to zero; then

(oM)®  2(eM)?
0=R's +— - —
R’ R%
(wM)®
or Rg=—
R"_‘

If the reactive components are re-
placed the more general equation is

(M)

“p

Z

This is only useful in noting that
the secondary will be detuned slightly
to compensate for the residual induc-
tance of the primaryv. As indicated,
this will not usually affect the gain
equation more than about 29 and is

omitted to simplify the result.
Now let us take the actual values

40 e COMMUNICATIONS FOR MARCH 1945

formed by the method
described in the paper.
Input resistor identity
should read R’s; out-
put, R’:. Figure 4, the
original circuit values
used in the calculation
of antenna gain of an
inductively-coupled an-
tenna circuit.

of a commercial antenna transformer
which is given in Figure 4.

F =235 mc

Re is calculatcd from the RCA ap-
plication note on Tube [nput Conduc-
tance, for a 6S]J7, as follows:

1
— =3+ .05F =105 + .05 < 35

Rq

or Rg = ——10° = 14,000 ohms.
71.75

. = 80 (without the tube loading)

L. = .5 microhenry or Jol.. = J112

1
J‘-"Cz

The anti-resonant impedance = Q.wl.. =
112 X 80 = 8960 ohins.

Since this impedance is shunted by
Re the effective or resultine im
pedance is their combination. That is,

C. =40 mmid or

—_J112

QQwLQ -Re 8960 - 14,000
Q’-_ij.l-\:_———— — =
Qewl.+Re 23,760
= 5200 ohms ;
5200
then Qr=—=46
112
(with primary loading, Q": = Q'./2
112
and R's=— 2420hms
50

Choosing a value of «M=1/R’, - R’
where R’ is the usual concentric line

www.americanradiohistorv.com

0566 UH

impedance of 72 ohms, and R’ is 2.4
ohms

wM =~/2.42 X 72 = 13.1 ohms

Substituting
46 X 13.1
G=———=42times
174
72 4+ —
242

Actual tests indicated a gain of 4.6
times which means that the wvalue
chosen were close to those used abovy
but the value of Re must be highe
than the 14,000 ohms calculated. ]
might be pointed out that the expres
sion used was given for 250 volts
the plate and 100 volts at the scree
of a 65]J7 tube. Here, however, onl
75 volts of screen, and 180 volts ¢
plate potential were used. Because ¢
this and data obtained from othe
measurements, Rq is estimated to b
nearly 25,000 ohms.

Recalculating the gain

13.1 X 59
s = ——— — 4.7 times
174
72 + —
1.9
which provides much closer agree

ment with the measurements made.
Now let us look at the problem froi
the general viewpoint of power trans
fer. This is definitely a passive net
work connected between two terminai
ing impedances R, and Rg with t
generator voltage E connected i
series with R,. When an ideal trans
former 1s used, the value of Re il
Ra
changed to — where # is the voltag
n

Re

or turns ratio, and when n = ‘/

R,
the maximum power is transferred
Ny - . Ez
T'his is equal to which is a fa

4R,

miliar expression, Figure 8 (see pag
44).

. A very important relationship whic
1s not usually noted, is that the val
of the secondary voltage is nE/2 sinc

V-H-F ANTENNA COUPLIN(
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)~

NCONPONENTS S
| BXCLUSIVELY! %

No, we don’t claim to be a “Jack of all trades”! Our
line is, and has been—for more than two decades—

radio components.

When Uncle Sam sounded the sos for highest-standard.
precision instruments in our specialized field we were
ready to turn them out, and ship them out, in mass quantities
to the far horizons of the war fronts of the world. This

job still claims our all-out attention.

But we will be in a strategic position when reconversion time
comes. For we shall return without undue effort or interruption
to the production of our original line of variable condensers,
tuning units, actuators and record changers. There’ll be innovations
and improvements, of course—and new items, too, such as our
recently announced SPEAKER line—all obviously and logically
in our specialized realm of radio components.

We still have capacity for urgent war assignments.

CORPORATION

829 NEWARK AVENUE
ELIZABETH 3, N. J.

ndustry £
\.@s‘ be o,
§
&9 @‘1 :/‘ o
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Figure 5 (above) and 6 (right)
Figure 5, representation of a pi type of antenna coupling circuit

using permeability tuning.

Figure 6, modification of pi type of

antenna coupling circuit by method described in paper.

the primary voltage is E/2 because
its reflected impedance is the same as
the series generator impedance. Then
the maximum voltage transfer is

nE
EQ 2 n
— ===
E E 2
but n:\/Ru/Rs

Glnax = Vz \/R(;/Rs

We can then sayv that if a network
were made.up of pure reactances, the
maximum voltage gain would be

(using R, =72 and R¢ = 25,000),

G = ¥%Vv/25000/72 = 9.3

Thus it is easily seen that the con-
ditions are greatly different at these
frequencies than at say the center of
the broadcast band which is approxi-
mately 1 megacycle. The value of the
input grid resistance,

|

Re =

—— X 10°* = 2.85 megohms
34 .05

The maximum gain would then be,
disregarding effective O and assum-
ing pure reactances originally, and a

42 e COMMUNICATIONS FOR MARCH 194§

standard antenna of 400 ohms

Grax = 15V/2.8 X 10°/400 = 41.5 times

Using a pi type of antenna coupling
circuit, employing permeability tuning,
gains of 22 times have been measured
as referred to previously, in certain
automobile receivers. This type of
circuit using variable air condensers
was successfully employed in equip-
ment up to 120 megacycles. Here the
tube used was a 9003, with an input
conductance at 100 mc of

Yo =0. 4 .005 > 100* = 50 x 10~
or R¢ = 20,000 ohms

The gain was found to be approxi-
mately 5 times which was a little more
than twice the inductively coupled cir-
cuit previously used. Thus it was
thought worthwhile to investigate the
possibilities of this arrangement in the
30- to 40-mc band.

Pi Network Coupling Circuit

Let us now ccnsider the use of the
bt type of network whose input and
output circuits will be placed between
the same source and load resistances.

The first condition that must be met

Figure 7

Final arrangement of

the original circuit

of Figure 5, with
values used.

www.americanradiohistorv.com

is the value of L,, which is equivalg
to M by the following equation

wl, = \/m
Thus, wl., must be less than \/72X14". ]
= 1000 nearly, (at 35|

This would permit the use of a ¢
of more than 4 microhenries, but 1L
capacity to tune the circuit would by
total of 5 mmfd. Since circuit ¢
pacity and grid capacities do not ha
good power factors and are considerié
unstable, it is advisable to use capa i
values of 10 mmfd or more. Alsoy
was found difficult to maintain a hi,
value of O if the space factor of Jy
turns is reduced, since the winda‘,;"
length is fixed. o
The usual pi network as shownp
Figure 5 was first considered. ]Ilc
means for calculating the gain is ™y
as straightforward as in the case L
the inductively coupled circuit pre!_hm
ously analyzed. The method used wie
the reduction of the circuit in Figue
5 to that of Figure 6 by the use |
Thevenin’s Theorem. To arrive 8"
this result, the circuit in Figure 5
considered broken at 1 and 2. Thi
points are then calculated for 10
equivalent series values taken first!"

/ toward the source, and toward {fa
load at 2. :

At point I, ZV =R’y -j X',

X4
e R.[ ] —JXg [ H
R?, 4 X2, R?, 4 X*

To simplify the calculations and ﬁi]'
the effect of the magnitude of 4
various parameters on the resultif
gain, let R, — nX,, and substitute i
the bracket quantities.

a1l
[

- The above expression becomes  Mel

l 2
.z's-jx.zR.[ _ ]_J’Xa[ gl §
n*41 n? i

V-H-F ANTENNA €OUPLI|
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These are the reasons

Heintz and Kaufman endorses

TUBE STANDARDIZATION

YANDARDIZATION IS A
VARTIME NECESSITY

. Colonel C. C. Irwin, commanding officer of the
§mal Corps Standards Agency, recently stated that
inajority of Signal Corps contractors are heartily
joperating with the standardization program
{onsored by his agency to the end that approved
fmponent parts and materials are used wherever
g‘ssib]le in equipment supplied to the Signal Corps.
*However, there are some,” Colonel Irwin said,
Hrtunately only a few, who view this program as
% attempt to put an unsound theory into practice.
fich is, of course, not the case. Standardization is
itally necessary, not only to relieve bottlenecks in
oduction and distribution; to facilitate mainte-
ance by providing interchangeability of parts; but
fore important, to reduce equipment failures in
de field.

“There is no theory in a Gold Star.

I“If the reasons behind the laconic phrases ‘killed
4 action, ‘missing,’ and ‘plane failed to return’
buld be explained, it is quite probable that equip-
jent failures would bulk large among the reasons.
LIt is mot expected that the use of approved
fandard component parts will eliminate equipment
lilures, but it most certainly will reduce them.”

IQUALLY ADVANTAGEOUS IN
HE POSTWAR PERIOD

" Joint Army and Navy Specifications (“Jan-1A
becs”) have already established standards of elec-
lical similarity and physical dimensions for vacuum
hbes. Heintz ‘and Kaufman will voluntarily con-
dnue to apply these engineering standards to post-
lar Gammatrons as the benefits are so obvious that
e believe the designers of communications equip-
ient will insist upon their continuation:
¢| 1. Standardization of specifications will facilitate
uipment design and production, since it assures

.”l

the designer that there will be no physical or elec-
trical changes made in the tube type he has selected.
Often such changes have necessitated extensive re-
design of equipment.

2. It will assure performance where performance
is vital ... in air transport and marine communica-
tions, in navigation and direction finding.

3. By esta%)lishing rigid electrical and physical
requirements and tests, tube failures will be mate-
rially reduced. Such failures often reflect on the
manufacturer of equipment, and must be guarded
against just as carefully in peacetime as in war.

STANDARDIZATION DOES NOT
LIMIT NEW DESIGN

Standardization of the specifications for current
Gammatron tube types will not restrict the develop-
ment of additional types to meet future needs. (Next
month we will list here the Gammatron tubes which
will be available indefinitely under our voluntary
standardization program.)

Have you written for
data on the HK-257B
(JAN. 4E27)?

HEINTZ ano KAUFMAN .10.

SOUTH SAN FRANCISCO » CALIFORNIA

KEEP BUYING WAR BONDS

Gammatron [ubes

COMMUNICATIONS FOR MARCH 1945 o 43

WwWw.americanradiohistorv.com



www.americanradiohistory.com

At point 2 it may be shown that,

L= X:'“ —qu

with an. accuracy of 2%, or better
when
R«
> 14
X

(Using the values in the previous ex-
ample for R, and Ry with a value of

Figure 8
Generalized block

diagram of a passive

network used as an

impedance-matching
device.

[.oof J270 or 1.22 microhenries at 3%
ne.)

The capacities shown as C, and Ca
nave values of reactance X, and X,
which mav be calculated from formu-
las given by Lveritt in his book, Com-
nanication FEngineering, p. 236.

-R.X,

)\n — e e

Ry = VR.Re - X5

— e —
A

A :
THEORETICAL

MAXIMUMS

/

400

600
OUTPUT REACTANCE

800
(Xp)

1000

-0"
50

40

EFFECTIVE
20 30

10

400
OUTPUT
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600
REACTANGE

800
(Xp)
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m——

- RXw

—

1'{1 i \/RuRu b X2L
The value of the radical
VRRe - X* = V/10° - 72,900
= 960 closely
~-72% J270
Xll : T ———— : — Jlg
72 4 960
= 250 mmid, nearly
— 14000 x J 270
==~ J255
14000 4 960
= 18 mmid

Xn =

B

Substituting' these values in
previous transformation equation v
may obtain the circuit of Figure 6 e
cept for the value of R, and E’, tl
new generator voltage. If we tal
O of the coil to be 110 which
casily obtained with the iron core, t
value of R, is 2.75 ohms.

The new generator voltage FE’
equal to the open circuit voltage acro
N., and the current through it is

D
L —
Rn ',’Xn
EJX,

D -JXLL -

R.-JXN, 3

~ (R.+JX4)
E (_Jkn) B

(R% + X%)

and its absolute magnitude is

EvV X4 VRS, + X5

’

]\) ”‘N + X.-.Il

Again using the substitution R, — nXi

E

E =—

V¥ 41
We can now casily calculate th
values of all the parameters in th
equivalent circuit of Figure 6. Th
vilue of . is taken to be the /.
drop across Ny since R, is negligiblf
m comparison.  Then the gain will 1

E? I,Xli

E F
(Continued on page 68)

Figure 9

Graphical representation of the effect «¢
varying the reactance of the output cor
denser on gain and resultant Q. In (&) w
have the voltage gain of a pi type of ar
tenna coupling circuit linked to a 72-ch
concentric line, working into a 6SJ7 at
mec. At (b) we have the effective Q for t
above circuit.

V-H.-F ANTENNA COUPLIN
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ROM COMPONENT...TO COMPLETE STATION

4

A vital link in a long chain of equipment . . . from microphone
to antenna . . . the lead-in cable plays an important part in de-
pendability of operation.

Federal’s Intelin Cables are dependable. They’ve proved that in
broadcast and military installations all over the world . . . standing
up under severe operating conditions . . . in all kinds of climate.

And that’s typical of all Federal broadcast equipment. From
lead-in cable to complete station, it has earned a reputation for
performance because it’s built to stay on the air.

Amplitude Modulation, Frequency Modulation, and Television
. .. for quality, efficiency, dependability . . . look to Federal for
the finest in broadcast equipment,

COMMUNICATIONS FOR MARCH 1945 e 4§
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DESIGN OF BROAD-BANI

AIRCRAFT ANTENNA SYSTEMS

by F. D. BENNETT, P. D. COLEMA}

and A. S. MEIER, captain Air Corps |

ECAUSE  of the irregular
B ground offered to an antenna

by the metallic surface of an
aircraft and because of the large di-
mensions of the antennas necessary in
the 10-100 me range, the design of
low-frequency aircraft antennas is of
necessity based on experimental mea-
surement of antenna impedance and
experimental methods of increasing
antenna bandwidth. In the analyses
offered in this paper, three problems
are considered. They are (I)—the
consideration of methods of measur-
ing aircraft antenna impedances on
the ground and in flight, (2)—meth-
ods of increasing antenna bandwidth
through the use of reactance net-
works called matching sections and
(3)—methods used in the selection
and design of broad-band wire an-
tennas.

Part I—A Coliled Line for 10-80 mc
Impedance Measurement

In an attempt to provide a method
of impedance measurement on aircraft
during flight a compact, rugged system
has been developed based on the stand-
ing wave line principles. This appara-
tus is insensitive to noise, vibration
and small electrical disturbances such
as obtain during fiight conditions.

The system as shown in Figure 1

46 e COMMUNICATIONS FOR MARCH 1945

Special Projects Laboratory

Aircraft Radio Laboratories

Wright Field, Dayton, Ohio

of

*Digest of paper presented at the IRE winter meeti

prepared for COMMUNICATIONS by the authors.

Figure 1
Coiled line and probe

assembly; I, coiled
line; 2, probe box.

consists of a coiled line of 50-ohm
commercial cable which acts as the
counterpart of the slotted lines com-
mon to laboratory practice at higher
frequencies, together with a probe
cable and meter box which is the
counterpart of the sensitive crystal or
bolometer probes used with the high-
frequency slotted lines. The coiled line
is mounted rigidly on an aluminum
grounding sheet and is punctured with
probe holes at 5-cm intervals so that
the voltage standing wave on the line
may be measured. The probe consists
of a probe tip connected to a half wave-
length cable which leads to a parallel
resonant circuit inside the meter box.
A second resonant circuit coupled
to the first contains the 0-125 ma
thermocouple meter from which rela-
tive voltages are taken. Adjustment
of the first tuned circuit enables a high
impedance to be presented across the
probe tips in order to achieve mini-
mum distortion of the standing wave,
while adjustment of the second circuit
controls the meter current. The line
is energized hy a continuous wave of
10-watts power so that the amount of
energy absorbed by the probe is a
negligible fraction of the whole. A
further advantage lies in the fact that
working with this high level of power
minimizes the effect of stray electrical

www.americanradiohistorv.com

disturbances due to ignition or otl
radio equipment on the plane. f
In taking data it is necessary to ¢
tain three maximum and three mi
mum values of the voltage standi
wave in order to secure enough
formation to he able to calculate {f
terminating impedance correctly. [
cause the 50-ohm cable, although lo
loss, nevertheless has appreciable
tenuation, it is found that the maxi
and minima increase appreciably
the observations are made {furtl
from the termination. It can be proy
that for low loss cable the enveloj
of the maximum and minimum valli
are the two lines

yi=a(A-B)x 4 (A + B)
E Iluux CnVC]O[)e

y»=a(A+B)x+ (A-B)
| E |min envelope

whose intercepts enable calculation
the standing-wave ratio

|Elmnx A+B
_lElmln A—B

In these equations 4 and B are
real magnitudes of the incident
reflected travelling waves on the 1
@ is the attenuation in nepers/m
and x is the distance along the

AERONAUTICAL COMMUNICATI
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r—E = INSULATOR
Wats] ‘," )

HOLES

FOR INVERTED MOUNTING WITH MS

ORMSB MOUNTING,LLAMP BRACKET

OVER BOTTOM BEAD OF CONTAINER
' INSULATOR < E-m

H’\ISULATORS

TYPE 09 (BAzic)
(WITHOUT MOUNTINGS)

C+ Y
(R A

L« BrYg

“MOUNTING FEET SOLDERED
TG BOT TOM OF CONTAINER

TYPE OS-MF

MGCUHTING BRACKET
TYPE 09-MB

10.6- 32

TEW B UT

THE MOURTING BRACKETS NiUSTRATED ARE STANDARD AfROVOX TYPES

e VERSATILITY —with economy of chassis space
and assembly operations a prime factor—distin-
guishes Aerovox Type 09 oil-filled capacitors.
Although mass-produced, this type is available in
such an outstanding range of voltage and capaci-
tance ratings, as well as mountings, that it is vir-
tually custom-made for most high-voltage heavy-
duty applications.

Note particularly the choice of mounting means.
Mounting means brackets shown in drawing are
Aerovox standard; other types can be supplied.

Voltage ratings from 600 to 7500 D.C.W. Widest

G LZ"Mm_ 8 .
No.10-32 TH'D < B4V ~|
o Yy
TYPE 09-MS TYPE 09-MSB

NOTE: WHERL "G" DIMENSION 1S GIVEN IN LISTINGS, MF AND MS
PAOUNTINGS ARE PROVIDED WITH TWO HOLLS, ANDO MSB HAS
TWQ SPADE LUG STUDS.

FOR ALL OTHER UNITS, WHERE MF, MS AND MSB TYPES OF
MOUNTINGS ARE AVAILABLE, A SINGLE CLNTERED HOLE
OR SPADE LUG STUDYS PROVIDED.

OTHER TYPLS OF MOUNTING BRACKETS CAN B SUPPLIED

selection of capacitance values. Impregnants and
fills available are HYVOL (Vegetable) or HYVOL
M (mineral oil). The exclusive Aerovox terminal
construction means units that pass the standard
immersion tests required by various Governmen-
tal services. Terminal assembly is non-removable,
an integral part of the capacitor.

These capacitors provide maximum capacitance
at minimum cost. Widely used for continuous-
service in transmitters, amplifiers, rectifier filters
and similar applications.

e Literature on Request

| ket d

-

: 48:L0)
na kT |
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(a)
IMPEDANGE CURVES

ADMITTANCE CURVES

.

1@ ~
' i L
g

n
[e]

5

o

mpcunnns/no

ADMITTANCE /6,

7

h

SABR

3

.

n

n

RELATIVE FREQUENCY

B 1.0 12 14 1.6 18 20 2224 08 1.0

1.2 1.4
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1.6 1.8 20 2.2
FREQUENCY

IMPEDANCE DIAGRAM

ADMITTANCE DIAGRAM

15| 16 !

1.7

[
1.3

o

* REACTANCE /R,

P
b

2 2.1

23 et

2
RESISTANCE/ Ro

(c)

measured positively from the termina-
tion.

Ordinarily for s-w-r greater than
1.5 the distance of the first minimum
from the end of the line may be ob-
tained by drawing horizontal chords
through the first trough and obtaining
the intersection of the bisector of the
chords with the voltage curve; how-
ever for lower s-w-r a correction is
necessary due to attenuation and may
be obtained by constructing the chords
parallel to the lower tangent line in
(7).

Comparison of coiled line measure-
ment with those of a 916-A r-f bridge
indicates that the working accuracv of
the coiled line is about == 5%. This
estimate is hborne out by the fact that
successful matching section design
within this limit of error has been
repeatedly accomplished.

By modifving the probe arrange-
ment to use a high-impedance vacuum-
tube voltmeter and an adjustable length
of line for probe tuning, this coiled line
system has been used successfully up
to 200 mc.

Part ll—Impedance Matching

To obtain maximum power trans-

fer it is desirable to terminate a feed

] 2 3
(d) CONDUCTANGE /e,

line in its characteristic impedance.
While this may be easily done with a
= or T reactance network for a single
frequency, the problem is more diffi-
cult over a range of frequencies
through which the antenna load in-
pedance may vary by large amounts
from the characteristic impedance R,
of the line. To overcome these diffi-
culties a technique has been devised
employing both graphical and ana-
Ivtical means to give a clear over-all
picture to the solution to the problem.

In Figure 2 typical antenna curves
are depicted on the four tyvpes of dia-
grams most useful to this type of an-
alysis, viz., impedance-frequency and
admittance-frequency curves, the im-

pedance diagram in the complex plane *

and the admittance diagram in the
complex plane. Here relative fre-
quency 7 has been plotted where
is taken to be I at the first resonant
frequency for the antenna.

In work of this sort it is desirable
to adopt some convention for ex-
pressing the bandwidth of an an-
tenna. As a s-w-r on the feed line of
2 or less indicates that 899, or more
of the transmitted power is being ex-
pended in the load and as most trans-

48§ o COMMUNICATIONS FOR MARCH 1945
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Figure 2

Antenna impedance diagrams useful in mat
section analysis.

i
o
°
mitters perform very well into s

a load, it has been decided in

work to regard as satisfactory

antenna impedances which give
s-w-r of 2 or less on the feed 1
The problem of matching then
comes one of trying to obtain #
maximum amount of antenna curve
represented on the admittance or
pedance diagram within the o |
circle. It is then of interest to st}
the geometrical effect on the antej
of various simple reactance elem(lq
and combinations of reactance

ments. Before proceeding with

study we shall define bandwidth of

fa — M1
—_ % 100

iy

where |

antenna as

is the frequency at which the
pedance curve enters the ¢ = 2 ciy
and 7v; is the frequency at which
leaves.

From inspection of Figure 2
may see that the addition of sei}
inductive or capacitive reactance
ments will have the effect of rotat
the impedance diagram up or dof
while adding capacitive or induct)
elements in parallel will have a sim
effect on the admittance diagr:
Short line elements or lumped circ
elements may be used to produce th
etfects; in any particular instance
choice will depend on the freque:
range and size of matching section
lowed.

Series quarter-wave lines have
well known effect of transposing h
impedance waves to low and low
pedance to high. These are very 1
ful elements in completing a match
where a condenser or coil has b
used to set wup the curve for
quarter-wave line.

Figure 3 represents the admittar}
frequency and admittance diagramsj |
a resonant antenna. The applicatf
of a shorted A/4 stub in parallel w
ythe antenna impedance (or a paral
resonant lumped element circuit)
depicted in these figures. The e
of the parallel stub is to cancel sus
tance with the result that the curv
collapsed into the ¢ =2 circle
shown in the admittance diagram.
will be observed that the points to
left of the .5 abscissa in the admittaf/’
diagram cannot be brought into

(Continued on page 70)

AERONAUTICAL COMMUNICATI



www.americanradiohistory.com

ALLEN H. GARDNER, Pres.
Colonial Radio Corporation

BERNARD WAHLE, Pres.
National Trailways Bus System

These Men in Industry . ..
&L in Current Conversion

These, and many other industrial leaders, anticipate im-

W. J. HALLIGAN, Pres.
Hallicrafters Radio

provements in their postwar equipment which will require
current conversion. Vibrator Power Supplies lead the field
in current conversion because of their efficiency, versatility,
case of maintenance, and flexibility in size and weight.

Specializing in design and production, Electronic Laboratories, the
world’s largest manufacturer of Vibrator Power Supplies, has pio-

neered and perfected many exclusive developments such as multiple 238
= COLONEL JOHN CASEY, Mgr.
A Chicago Municipal Airport

input and output, constant output voltage systems, and heavy duty
units with capacities up to 1000 watts.

Wherever current must be changed in voltage, frequency or
, type—especially DC to AC, for which there is an ever increas-
| ing demand—consider an E-L Vibrator Power Supply first.

Consult with E-L engineers on your current conversion needs.

W. A. PATTERSON, Pres
United Air Lines

L

JOHN E. McCARTHY, Pres.
Fifth Avenue Coach Company

t:
il 1

; 1. F. MacENULTY, Pres.

{ Pressed Steel Car Com , Inc.
r dﬂgﬁ pany, Inc
e -

¢ i i ’

( LABORATORIES INC.

i INDIANAPOLLS 4
~ VIBRATOR POWER SUPPLIES FOR LIGHTING, COMMUNICATIONS AND ELECTRIC MOTOR OPERATION - ELECTRIC, ELECTRONIC AND OTHER EQUIPMENT
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Figure 2 (right)
Cathode-follower circuit.

Figure | {(left)

Circuit for plate-loaded amplifier.

'ATHODE FOLLOWERS
IND LOW-IMPEDANGCE
LATE-LOADED AMPLIFIERS

in Analysis of the Relative Merits of These Circuits
by SIDNEY MOSKOWITZ A _M_I;{i_-forcathodefonower
Radio Engineer R« + Ry

Federal Telephone and Radio Lahoratories

design of wideband amplifiers
for use with oscillographs and
lflsion circuits, the analysis of the

i
i
ﬁECAUSE of the interest in the

ode follower has become the sub-
of widespread discussion. The
ode follower is characterized by
output impedance, high-input im-
nce, wide-frequency response,
age gain less than unity and low
output voltage to ground. As a
It, the circuit may be applied as a
o-frequency power amplifier, or
:dance transformer. The use of a
>-loaded amplifier as a low im-
rmce coupling stage, although ob-
s, has not had as widespread ap-
tion. Yet, it allows many of the
Fmtages of the cathode follower to
obtained, plus decoupling and
e reversing characteristics which

WUIT ANALYSIS

|

are not obtained with the former.

This paper will outline the design
factors of the cathode follower, and
compare the results with those of the
plate-loaded amplifier.

The symbols used may be defined
as follows:

& Tube amplificdtion factor
Tube plate resistance
Plate-load resistance

Tube transconductance or u/R,
Cathode-load resistance

e;  Input-signal voltage

€. Output voltage

Grid-bias voltage

1p Instantaneous plate current
ic  Instantaneous cathode current
I»  Average plate current

I. Average screen-grid current

# Ry,
A ———— for plate-loaded
Ry, + B amplifier

www.americanradiohistorv.com

Voiltage Gain

The voltage gain of a plate-loaded
amplifier, as in Figure 1, is

(1

If the tube is a pentode (high-
amplification factor and high plate re-
sistance), equation I becomes
A=GnR. (2)

Although the gain of the plate-
loaded amplifier is here given a posi-
tive value, in reality, the output volt-
age 1is opposite in sign to the input
voltage. The plate-loaded amplifier,
therefore inverts the signal voltage.
If the signal is a sinusoidal voltage,
this effect would correspond to a phase
shift of 180°.

When the output voltage of Figure
1 is fed back to the input, the net grid
to cathode voltage for alternating cur-
rents is e, —e,. From the theory of

COMMUNICATIONS FOR MARCH 1945 o §I
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Fgure 3

Load conmected to
cathode follower by

the 1mver~e r1ecidback amplifier. the
gan - all arrdngenient i-
A
\ =
1-3A

11 teedback vaolt
voltage  In the
Theternre

wWhere 8 1+ the 1atio
age o total output
above o] -1

A
S 3)
1 — A

The cirewmt ot g cathode tallower 1s
~hown e Figure 20 Je can be ~ew
that thi~ circuit tollows the above
analyv=rs. That 1501 1t 1s =~umed that
the mpat voltage 1~ ted mto pones
and B amdy<is will show that the

‘,{;tin 1~ I1 the
mput voltawe 1~ el to pomt o and
Cooa~ s usuaally done, the dltered

gihven by equation /

galtl I~ given by equation S

It then 1~ permissaible to analyze the
tuking the guamn
tor the plate-loaded amplitier having
the ~ame Joading and substituting 1t m
It this i~ done, 1t wall be
tournd that tor resistance load the gamn

of the cathude 1ollower i

cathode 1ollower by

cquation 3

w Ry
A= (4
l,uflil\'.*l\',

For a pentode this niay be written as

G, Ry

1 + Gu K.
Output Impedance

The output impedance of the plate.
lvaded amphtfier consists of the load
resistance in shunt with the tube plite

resistance.  Or,
R, Ko
VS ——— (6)
R, + Ro
The output 1mpedance of the

cathode follower is given as the load
resistance 1n shunt with a resistance
represented by R,/1 +p
R, R:
or Z'. = (7)
(1+8) Ri + R,
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means of & coanrial
cable

For 4 pentode. equation 0 bocon es

/,v 1\'1_ «8)
ohid equation - becoties
K.
4
I+ Gu Ry

dnination ot these cgquations ~hows
that the gam can be wiitten -

A=G6Gul
A Gl

(1o
(I

Companime cquatvens Mol 11 we
note that 1t / /27 the

the plate-loaded amplhina
that o1 the cuthode followe

the s ot
1~ c(]udl to
ard s Jess

than unity

It 15 well to pomt out that whereas
the output mpedance o1 the plate
loaded amplifier 1s fairly constan, the
output  impedance ot a cathode 101
lower muay not be fined wt uny one

viddue at all tmes  As stated ahove the
cathode-follower ovutput impedance s
cqual to R, m shunt with 1/G, (ap-
proximately ). The transconductance
ot o tube 1~ o function of plate current
will theretore vary with the -
~tuitaneous mput signal voltage, Since
1 G,

mnpedance, the output mipedance vy

and
1~ a controlling tactor of output

vary with signal voltage. For example,
1t the mput signal voltage reaches such
a4 negative value that plate current
ceases to How, Ga becomes zero and as
a result, the instantaneous output -
pedance becomes equal to R, There-
fore, if the signal voltage swings trom
cut-off to some positive value, an
abrupt change in output impedance
will be encountered. On the positive
portion of the cycle, the output -
pedance will be a low value equal to
that given by equation 7 and on the
negative portion it will be a higher
value equal .0 R,. This variation of
the output impedance may have a
marked effect on the frequency re-
sponse of the circuit.

Ostput Voltege
Although the voltage gains of the

www.americanradiohistorv.com

cathade follower and the plate-load
amplhner are equal for equal outy
mpedance the o 1 e t1|
van be obtamed trom the cathode {
lower 1» greater  Let us assume tf
hoth circuits are operated so that
current never fows In other wa
the grid voltage never swings posit
I1 the output voltage 1> small
1e~pet o the plate voltage, we
a~sume the plate-to-cathode voltage
con~tant  Hence, the maxunuam pl
current in the two types ol Circy

will be equal when edach grid
cathode voltage 1s zero. 11 we
thi~ value ot current, nn,. then

the cathode tollower,
peab e —m, Ry
and tor the plate-loaded amplitier,

peak e =, Ry

For equal output  tmpedances,
of the cathode follower 1 greater tl
Ri of the plawe loaded amphitier
cquations, therefore, indi
that the peuk output voltage obtain
1> greater when g cathode follow
Since the gams of the two
cutt~ ure equal, the greater oy
voltage 1~ obtained by applyin
lngher mput signal voltage,

In the plate-loaded amplifier,
novimuim current - will How  w
¢, - . = 0. However, for the catl
tollower, the net grid-to-cathode v
ape is (o= ko= ey). Since e, = A’
we have, tor the cathode follower,

.\‘I\l\ [

used

Lo
peak o, (1
- A "

for maxunumn plate current.

fhis equation shows that an exced
mgly high mput voltage would be
nake the grid-to-cathy
voltage zeru when the voltage gai
the cathode follower is close to un
In practice, the grid-to-cathode v
age may become zero because of
current saturation before the in
voltage reaches a value given by eq
tion 12, A still greater input vol
than that causing saturation
cause grid current to flow.

The cathode follower delivers
output voltage with less distor
than that introduced by its analog
plated-loaded amplifier. The ratio
distortion introduced by the cath
tollower to that introduced by a p
loaded amplifier having the same
and output voltage, is

quired 1o

1
1+ A

A comparison of distortion
duced by a cathode follower and
loaded amplifier having the same
and output impedance cannot be

CIRCUIT ANAL

Distortion ratio =
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World's fastest and
most accurate

sommunications system

#1010

 Lets finish
the job!

\- RECEIVING
‘,
b P
Experienced Seamen Needed!
™

| (7 MERCHANT MARINE

' Vo’

! lllustratios shous @ Telelax (Finch Facsimile) message as u:l by the War

Advervisiag Cowncel, Facvimile usll be wiod for 1he instant and eccurate =
tramiesisrion of uvities, wnmistabable orders and reporis, and for other
communicstions wheve bigh speed snud complete accuracy are desired.

-

By means of Finch Facsimile, any message that
can be written, printed or illustrated on paper
can be transmitted as far and as fast as electric
circuits reach by wire or radio.

A sheet 81" x 11” can be transmitted in two
minutes, which can contain many hundred
words, plus photographs and drawings!

This is a speed of electric transmission never
before equalled. And the accuracy is absolute.
Furthermore, the definition is finer than news-
paper halftones. And the cost is reasonable.

Begin using Finch Facsimile in a limited area
and expand as desired. Include Facsimile in your
postwar planning.

FINCH TELECOMMUNICATIONS, INC. - PASSAIC, N. J.

T R —— Ty - e ————re

facs1mlle
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directly: However, a fair approxima-
tion of the improvement in linearity of
the cathode follower can be obtained
from the above equation. -

Power Output

The cathode follower is commonly
used as a power amplifier of signals
whose frequency components may
vary from low audio frequencies to
several megacycles. When used as a
power amplifier, the load resistance,
R,, of Figure 2 represents the load
itself and the output power is dissi-
pated therein. In many applications,
the cathode follower is connected to
the load by means of a cable, Figure
3. For wide-band circuits, the cable
would be coaxial, terminated in its
characteristic impedance. To obtain
the maximum power transfer, there-
fore, the output impedance of the
cathode follower should be equal to
the input impedance of the cable. 1f
the cable is terminated properly, the
output impedance of the cathode fol-
lower would be made equal to the
characteristic impedance of the cable.

The output impedance would then
be only 1/Gm. Control of the output
impedance can be obtained to some ex-
tent by control of the d-c operating
points of the tube, but is generally ob-
tained by choice of the type of tube to
be used.

For example, if the output impe-
dance desired is 100 ohms, a 6AG7
tube whose G, is listed as 11,000
micromhos might be used, provided
the power output obtained is satisfac-
tory.

The maximum power obtainable
from either a cathode follower or a
plate-loaded amplifier is a function of
the current capacity of the tube. As
stated above, if no grid current is
drawn, the maximum voltage obtained
is the product of the load impedance

and the cathode current that flows
when the grid-to-cathode voltage be-
comes zero. The peak output power
would then be (for resistance load)
mp. = (mic)?Ru (13)

If we were to consider the analagous
plate-loaded amplifier (one having a
matched load fed through a cable as
in Figure 4), the total load impedance
presented to the amplifier would be 1%
the actual power load. Hence, since
the load is equal to the tube output
impedance, the peak power obtainable
is one-quarter of that obtained from
the same tube used as a cathode fol-
lower.

The problem of coupling the load
to the plate-loaded amplifier is another
factor to be taken into consideration.
Any cable connecting the load to the
amplifier would be at a high voltage
above ground. This difficulty could be
overcome by using a decoupling con-
denser. However, if low frequencies
are involved, the large size of the
condenser would be a drawback.

Bias Voltage

In the plate-loaded amplifier, the
grid-bias voltage may be obtained by
means of a fixed voltage, such as a
battery or power supply, or by means
of a bypassed-cathode resistor. The
most common form of biasing method
is the use of the cathode resistor. The
value of the resistor to be used is cal-
culated by the equation

E.
In+ Is

A bypass condenser is then chosen so
that the propér frequency and phase
response is obtained.

In the cathode follower, the bias
voltage may be obtained either partly
or entirely from the d-c voltage de-
veloped across the cathode load itself.

R. =

(14)
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Figure 4

Load connected to

plate-loaded ampli-

fier by means of a
cable,
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The bias voltage required depends ¢
the type of operation desired.

Several methods of obtaining gr
bias -for the cathode follower as
shown in Figure 5. In Figure Sa t}
bias voltage is obtained from the d
voltage developed across the cathod
resistor R.. The value of R. can
calculated from equation 14. This ci
cuit may be used as a voltage devig
having a low output impedance. Fi
such an application, the value of ¥
is calculated from equation 14. R,
then fixed at a value giving the propi
output impedance. This output imp
dance consists of R, Ry and R,/1 +
in parallel.

In some applications, Ry may be tl
power load connected to the catho
follower by means of a cable.
output impedance feeding the load
R. shunted by the tube impedan
R,/1 +w. The resistor R. and t
value of R,/1+p (or approximate
1/Gn) are chosen so that the prop
grid bias and output impedance a
obtained.

In Figure 5b the bias volt
is developed across the load, Ry. Sin
the load, Ry, is fixed by consider
tion of output impedance, there
be no control of the bias vgl
age. If the bias voltage developif
by Ri« is too low, it may be increas§
by adding a bypassed series resis
as shown in Figure 5¢. The capaci
is chosen so that the proper low f
quency response is obtained.
value of R. may then be calculat§
from

E.
Ib + Is

In applications where the d-c val
age across Ry may be too high, (|
method of Figure 5d may be used.
this circuit, E. is the voltage ¢
veloped across R.. R. may then |
calculated from equation 14. i
noted in a later section, the input i1
pedance of this circuit is higher th#
the value of grid return resistance.

A variation of the circuit of Figu
5d is shown in Figure Se. Here, i
may be calculated from equation i
Note its similarity to divider n¢
works in inverse feedback systems. |

When the load resistance R, |
Figure 5b is chosen to obtain a 1
quired value of output impedance |
gain, it may be necessary to check
bias voltage developed to insure a
rect point of operation. The bias v
age may be calculated as follows:

Draw the customary load line
the plate characteristic curves co
sponding to the cathode-load resis
and plate supply voltage.
value of plate current I, and calcul
E.=assumed I, X R,. The in

2T I XTI ARV AT L

R = - Ry
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‘ Wifie band wertical axis ampliﬂer usable
i «‘to 10 MC.

0,00 volis accelerating potential applied
o cathode-ray tube, allowing observation
‘af fast-writing-rate phenomena.

Extremely flexible time-base generator fo
display signals which heretofore required
'special sweep circuits.

Delay network in vertical channel, per-

itting observation of entire wave.shape
| of short duration phenomena.

it 7
- a¥
| L CATHODE %

A _Usefui fiming oscillator for quantitative
" analysis.

Trigger output signal usefulkfor ‘‘synchro-
scope” applications.

Optional low capacitance probe input to
vertical amplifier.

Convenient mechanical design which per-
mits placing separate: power supply on
floor or shelf beneath'lab bench.

Storage space for all cables provxded in

AT S Ak

cilitate the study of microsecond pulses containing

uency components as high as ten megacycles...

power unit.

Design is such that modxﬁcaﬁons to stand-
ard specs. can be accommodated fo spe- .
cial order in the following respecis: (1) .
Driven sweep durations; (2) Marker-oscil-"
lator frequencies; (3) Trigger pulse rates. - ‘

Both metal cabinets, with carrying han-' * |
dles, measure 14 x18'x 21" deep. Power '
supply weighs 80 lbs. Oscillograph, 30:
lbs. Units connected by 6-foot shxeldad
cable. Standard A-N connectors used e 1

AN ‘_."_-J

i Sny ;.

A

UMD

[ALLEN B. DUMONT LABORATORIES,

‘ Still another DuMont “first”. Incorporating the
most advanced features, this latest oscillograph is
now available at moderate cost as a standard com-
mercial instrument. It will be especially welcomed
by the investigafor heretofore restricted in his
work by the inadequate performance or the pro-
hibitive cost of existing equipment.

Type 248 is a portable instrument. Two units
facilitate handling and installation. Either transient
or recurrent phenomena can be displayed. Also
accommodates phenomena of inconstant repeti-
tion rate. The leading edge of short pulses is not

’ Write for Literature...

obliterated. The accelerating potential applied to
the cathode-ray tube is great enough to permit
study of exiremely short pulses with low repeti-
tion rates, usually observed only with specialized
and costly oscillographic equipment. Timing
markers are available for quantitative or calibra-
tion purposes. '

In short, this instrument removes the very no-
ticeable deficiencies in commercial test equipment
performance brought to light by recent advances
in electronic technique. And it is equally usefulas a
general-purpose or as a production-test instrument.

© ALLEN B. DUMONT LABORATORIES. INC.

NY Zsiion Eetioniin =

%A

INC., PASSAIC, NEW JERSEY - CABLE ADDRESS: WESPEXLIN, NEW YORK
- " . .. Y \J
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Figure 5
Methods of obtaining grid bias for cathode
followers.
'
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section of the grid curve for this value
of E. and the load line gives an actual
plate current, I,, that would flow if
this E. actually existed. Assume two
or more values of I, and follow the
above procedure. Then plot the as-
sumed value of plate current versus
the actual value of plate current to
the same scale. A line drawn at an
angle of 45° passing through the
origin will intersect the current curve
at the actual current that will flow in
the circuit. The product of this value
of I, and Ry gives the bias voltage that
will be obtained.

Frequency Response

The cathode follower and plate-
loaded amplifier have thus far been
treated as pure resistance devices.
Whereas this may be true at low fre-
(uencies, at the higher frequencies the
effects of the internal capacities of the
tube and the capacities added by the
associated load and wiring must be
taken into account. It will then be
found that the voltage gain of both
types of circuits will decrease at
higher frequencies. The complete cir-
cuits of the cathode follower and plate
loaded an.plifier including all capaci-
ties are shown in Figure 6. The load
circuit of Figure 62 may be considered
as consisting of Ry, shunted by C,. and
Ce. It then can be shown by simple
analysis that the vector voltage gain
of the plate-loaded amplifier may be
written as

A
7 [
V14 (i/1.)*

where f is the frequency at which the
gain is to be calculated, and f, is the
frequency at which the load resistance
is equal to the shunt capacitive reac-
tance and is equal to

1

27 Ry (Cox + Cu)
A is defined by equation I
f

§ — tan~' —

o

(15)

(16)

The magnitude of the gain is

AN+ (£/10)°
and the phase shift introduced by the
amplifier is given by equation 16. The
magnitude of the gain may also be
written as

l‘KI:Acos& (17)

Equations 16 and 17, which are sur-
prisingly simple in form, may be used
to calculate the gain of a plate-loaded
amplifier at frequencies where circuit
capacities are not negligible,

From the above results, the fre-

www.americanradiohistorv.com

Figure 6
In (a) we have the complete circuit of
plate-loaded amplifier, including tube intd
electrode and load capacities. In (b) 1
have a complete cathode-follower circt
with tube interelectrode and load capaciti

quency response of the cathode {g
lower may be easily derived.

If equation 15 is substituted in equs
tion 3 the vector gain of the catho"l
follower is obtained and is

— ‘A'
Al = ; l-¢ (1
V14 [{/fe (14 A)]°
{
¢ =tan! — M — (1
fo (14 A)
1
where o=

27 R (Cx + Cox)

Again, the magnitude of the ga
may be simply written as
| A% | = A’ cos ¢ @
It can readily be seen from equ
tions 16 and 17 that the gain of 1‘_
plated-loaded amplifier will fall to 70
of its low frequency value (half-powf"
point) and the phase shift will be 4
when f = f, (when the load resistan§’
is equal to the shunt capacitive reg
tance). However, equations 19 a
20 show that the gain of the cath
follower will drop to 709 and t
phase shift will be 45° w
f=1£f,(14+ A). For the same loa
ing, therefore, the bandwidth of t
circuit has been increased by the f
tor (14 A).
At the higher frequencies, the o
(Continued on page 92)
CIRCUIT ANALYS
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ore than just a number, the production of our two

illionth crystal is the symbol of long years of work
i the product of an experienced organization...the
Isult of technical research in the manufacture of
fecision crystals. All this, plus adequate facilities,

e at thc service of the radio industry today. A

“Imited number of inquiries is invited.

3 § ‘RODUC’I‘S COMPANY

1519 McGEE STREET, KANSAS CITY, MO.

" loducers of Approved Precision Crvstals for Radio Frequency Control

Here’s your copy of the
most informative catalog
of crystal unit design and
specifications—just

. e giitapi e b -

MAIL THIS COUPONI
CRYSTAL PRODUCTS CO., |
Dept. O, 1519 McGee, Kansas City, Mo. |
Gentlemen: I would appreciate a copy of your new catalog. I
I am interested in |

............................................................................ |
NAME |
F R MY o e I
AD D RES S e e s :
(R T . STATE. ... ... :
[T e e 2. e, ST e A,
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BRITISH ARMY COMMUNICATIONS’
EQUIPMENT DEVELOPMENTS

by CAPT. ANDREW REID

of the Signal’s Directorate
Britain’s War Office

HE recent removal of certain secur-
I ity restrictions in Britain has made
it possible for the first time to re-
view in some detail the development and
tactical uses of the radio communications
equipment used by the British Army.
The vast scale of Britain’s military
radio equipment, that has proved so nec-
essary in modern mobile warfare, could
not have been achieved without consider-
able help from the United States under
Lend-Lease arrangements. This help has
not been confined to the supply of U. S.
Signal Corps equipment (such as radio sta-
tion SCR 399 and wavemeter SCR 211),
but has included the granting of facilities
to manufacture in the U. S. A. equip-
ment of basically British design such as
the 19 model radio set, which appeared
almost overnight as a result of experience
in France in 1940 when it became evident
that a small, robust and reliable set was
needed in every tank. Canada has also
made an invaluable contribution to pro-
duction of this among other sets, as well
as producing others of her own design.
The 19 model is really three sets in one:
an h-f transmitter for working over dis-
tances of up to 15 miles, a small v-h-f set
for local communications among troops of
tanks, and an intercommunication ampli-
fier for internal communication between
members of the tank crew.
The British Army has no equivalent of
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the American walkie-talkie. The near-
est approach is a small pack set known
as 38. This is carried on the chest and
used for platoon and patrol work. A
slightly larger set with range up to 5
miles is the 18 or the 48 which isits U. S.-
manufactured equivalent. For sets used
in forward areas the trend is toward crys-
tal-control. These sets are easier to op-
erate and thus ideal for the infantry and
other non-signals personnel whose train-
ing in radio is necessarily brief and super-
ficial. The 46 set, for instance, is oper-
ated entirely by switches. At brigade
level and above, all sets are operated by
Royal Signals personnel who, although
trained to fight, are first and foremost
radio men. Their training allows more
complex equipment to be used. The 22
model is the most versatile of the Royal
Signals sets. It is used as a vehicle set,
air observation set, for man-pack and
mule pack, and is among those dropped
by parachute—with tubes in position—
for use by airborne forces.

Certain types have been
special purposes outside
range of communications. Most popular
of these has been the 76, originally de-
signed for Commando formations and
other troops likel to be working in iso-
lated bodies, cut off from parent forma-
tions or bases. The 76 is small, light and
sturdy and yet has sufficient power to
provide efficient communications over 250
to 300 miles. This set was used on the
Normandy beaches and in the recent op-
erations by the British First Airborne
Division in Holland to provide rear link

developed for
the ordinary

www.americanradiohistorv.com

At left, type 76 transmitter designed for
Commando operations. The unit has a power
of 20 watts. Operates on the 2 to 12-me
bands. Below, type #6 transceiver fhaf.is
crystal-controlled on three spot frequencies
in the 3.4-43, 56, 6.4-7.6 or 7.9-9.1 mc
bands. Four tubes are used in a superhet
receiver: three in the |.5-watt transmitter.

(British Official Photos:

communications to the United Kingdom.

As a result of the very mobile opera-
tions in the Middle East the need arose:
for a mobile model providing reliable
radio contact over distances of up to 100
miles.  For this purpose the high-power:
model 12 and later 53 were designed (250-
watts transmitter power). The equipment

is used in the large command vehicles, |

armored and unarmored, with which the
headquarters of every British corps, divi-
sion and brigade are cquipped today.

The introduction of such high-power
transmitters at field headquarters resulted
at first in considerable interference with
other lower-powered transmitters and a
major headache in frequency allotment.
That these difficulties have been largely
overcome by skillful allotment of frequen-
cies was shown by reports from Nor-
mandy where there was a greater con-
gestion of radio stations than is likely to
occur again.

Technical Data

BY H. W. BARNARD

O link a platoon with its company,

not more than two miles away, the

) Br,ntlsh Army has a 5-tube trans-
ceiver 9" x 614" x 4", weighing 6 pounds
excluding combined filament and plate
dry battery. It is known as the 38. As

(Continued on page 91)

MILITARY COMMINIC ATIONC

Crown Copvriaht Reserved

1


www.americanradiohistory.com

\ LIFETIME of SPLIT-HAIR ACCURACY
is Standard Equipment
| with Every -hp-Instrument

odel 200-I is a new inter-
polation oscillator which
embodies many new fea-
tures. New, rugged con-
struction, new circuit and
a new accurate dial. Ask
about it

uess-testing” belongs to the era of crystal sets and silent pictures..
dio and electronics of today and tomorrow demand the use of precision
ting and measuring instruments. Hewlett-Packard engineers. antici-
ed this demand. There is a standard -Ap- instrument available for
1king every.important test and measurement with insured accuracy in the
lio frequency field. ..k !
I A few of these instruments are illustrated below...complete technical
l§ormation will be sent on request. For special applicatibns, a note or
{etch outlining your problem will receive prompt attention.

E—]

£ R i S

DISTORTION ANALYZERS

3 q RESISTANCE-TUNED AUDIO
4 | OSCILLATORS
lquire no zero setting...several models

hilable to cover frequency ranges from
fps to 200 kc.

!
_iI.EC'I’RONIC FREQUENCY METER

fie Mode] 500-A is designed to mea-
e the frequency of an alternatin

ltage from 10 cps to 50 kc. Overaﬁ

lcuracy is & 2% of full scale value.

JEWLETT-PACKARD COMPANY

PALO ALTO, CALIFORNIA

'ngsz 990 E, STATION A
rg
l

|i Yoo

4 |

AUDIO SIGNAL GENERATORS

Three models—205-A, 205-AG, 205-AH

—provide frequency ranges from 20 cps
to 100 kc.

VACUUM TUBE VOLTMETERS

Make accurate voltage measurements
from 1 cycle to 1 megacycle, cover nine
ranges, (.03 volts to 300 volts) with full
scale sensitivity.

HARMONIC WAVE ANALYZER

Measures individual components of a
complex wave over a frequency range of
30 0 16,000 cps. The selectivity can be
varied continuously, making the ana-
lyzer adaptable to a wide variety of mea-
surements.

= www.americanradiohistorv.com

FREQUENCY STANDARDS

The Model 100-B supplies standard fre-
quencies of 100, 1,000, 10,000 and 100,-
000 cps, all of which are available simul-
taneously.

Three models available—320-A, 320-B
and 325-B—to provide frequency cover-
age trom 30 cps to 15 kc. Model 325-B
incorporates a vacuum tube voltmeter.

R T

ATTENUATOR AND VOLTAGE
DIVIDERS

The Model 350-A consists of a 10 db
and a 100 db bridged-T attenuator, pro-
viding a total of 110 db attenuation.
variable in 1 db steps. Other attenuators
and volrage dividers can be quickly
supplied.

CANADIAN OFFICE:
560 KING STREET WEST
TORONTO 2, CANADA
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IMMEDIATE DELIVERY!

This is the ideal secondary frequency standard to
check frequency of oscillators and transmitters,
calibrate and align receivers, check frequency of
received signals, band edges, etc. Useful many ways
in laboratory or factory for making general fre-
quency measurements or as a signal generator to
provide frequencies every 10 kilocycles. Can be used
in connection with an impedance bridge as a source
of alternating voltage to accurately measure induct-
ances, resistances and capacitances at various
frequencies. Provides output up to 40 megacycles at
1,000, 100, and 10 kilocycle intervals. Descriptive
catalog sheet on request.

Complete Price Only $59.50

BUY MORE WAR BONDS FOR VICTORY

CRYSTALS FOR THE CRITICAL
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TELEVISION |

(Continued from page 36) '

value specitied in the manual, and 1
reducing the resistance by 4/6 of t|
value specifiel. This stage, howeve
is critical in its adjustments for

taining a flat response, and for avoij
ing echoes in the picture, but it is pe
fectlv stable in operation, '

Elimination of Oscillation

The amplifier was at all times stal
at high frequencies, but gave troul
because of low-frequency oscillatiof
(motor-boating ). High-frequency sif
bility was obtained by providing |
shielded compartment for each stag
and allowing the coupling condens|
between stages to project half-w]
into cach stage through a hole in t
shield wall. As a further precauti
we Kept the input and the output ci
cuits as far apart as possible with
the compartment. Low stage capaci
is promoted by Lkeeping the plate le:
plate resistor, and the top end of t
peaking coil and trimmer condens
as far away from the chassis af
grounded components, such as bypef
condensers, as possible. 1

Low frequency oscillations \veF
more difficult to eliminate. The prc
lem was solved by following two lirk
of attack. One was to improve t
performance of the regulated pow
supply, and this will be discussed st
sequently. The other was to usej
two-section R-C filter in the first ai
in the last stages.

In the first stage, the two-secti
R-C filter is represented by the 30- af
the 10-mfd condensers and the t}
7500-ohm resistors connected betwe
the bottom end of the peaking coil af
the power supply. In the last sta
the 16- and the 10-mfd condensers a
two 2000-ohm resistors serve this piy
pose.

The use of a two-section R-C ﬁ‘l
is quite common in audio amplifig
but is not noted, as a general rule, i
video amplifier, possibly because it
feared that the low-frequency respot
will be adversely affected by suck
circuit. This is not the case, howe
If the filter resistors are large in v
compared to the reactance of the fil

!
r’
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Figure 6

Freuit used to analyze
‘Iu 1-f response proper-
% ol a two.section
filter, If R; end

+ are bigh compared
| the resctance of Cy
d Cs, then the bot-

m of Ri is essen-
fily st a-¢ fround pe-
tial because of C2

gardless of its con-
ction lon{{- through

yhdensers at the lowest frequency
tider consideration, then the adjust-
lents are exactly the same as for a
ingle section filter

Ircult Analys:s

| An examination of Figure 6 clarifies
j1s point. If R, and R, are high com-
pred to the reactance of C, and C,,
len the bottom end of R, is essentially
a-¢ ground potential because of C,,
gardless of its connection to B+
‘Mrough R,. In other words, C, may
it regarded as shorting out R, and the
iternal impedance of the B supply.
llence, for proper low-frequency re-
fonse, the time constants C,R, and
LR, are adjusted for equality, just
L if Ry and C, were not present.
{ This elementary analysis appears
flequate for the adjustment of the
e, At the same time, the two-

section filter in general affords more
de-coupling of the stage from the other
stages than does a single-section filter
employing the same total amount of
capacity and resistance.

Even Stages

It may appear strange that an even
number of stages are involved, but
there may be a phase shift in the reg-
ulated power unit as well as in the
amplifier that causes the motor-boating
between the first and sixth stage. At
any rate, the use of a two-section
filter in these stages eliminated this
difficulty, and such treatment for any
other combination of stages did not.

[To Be Concluded in April
CoMMUNICATIONS]

i TRANSFORMER DIVISION

THORDARSON ELECTRIC MFG, CO.

SO0 WEST HURON STREET, CHICAGO, 1L

IT IS BETTER
10

THAN TO RECEIVE

To GIVE a beautiful repro-
duction of high quality
sound from a low bass re-
sponse of 40 cycles up to a
high frequency range of
15,000 cycles plus, will pay
broadcasters and manufac-
turers of home radio, FM
and Television receiving
sets. The American public is
willing to give in proportion
to what it RECEIVES. That's
why the Duplex, the SPEAK-
ER that REVOLUTIONIZES
the methods of sound
REPRODUCTION, was per-
fected.

SEND FOR BULLETINS

LANS/ING CORPORATION

.. ORIGINATORS OF TRU-FIDELITY AMPLIFIERS 1 1210 TAFT BLDG., HOLLYWOOD 28, CALIF,
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Left, relationship be-

300

tween tungsten fila-
ment  temperature
and length of life.

This Figure (6), pre-
sented in first part

PERCENTAGE OF NORMAL LIFE & EMISSION

PERCENT OF RATED FILAMENT VOLTAGE

200 of paper, is analyzed
A further in this install-
N . o ment. Right, water
7 EMISSIDN coils used in testing

+00 3 o g 100-kw tubes.

B 3 (Courtesy Lapp)
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80 95 100 105 110

EXTERNAL-ANODE TRIODE

CHARACTERISTICS AND APPLICATIONS

ITH the construction and op-

erational characteristics ot the

external-anode triode well in
mind, it is prudent to consider certain
maintenance and operation procedures
that will tend to prolong tube life and
give more efficient, trouble-free ser-
vice. P’roper operation and mainte-
nance pays rich dividends in lower
tube replacement costs, fewer expen-
sive outages, and conservation of criti-
cal materials.

The proper care of the tube begins
with its installation. It is essential of
course to install vertically, and in the
proper water jacket or airflow duct.
Yet there are other installation factors
which are just as important. The
glass envelope of the tube should be
protected from any mechanical damage
incurred by filament, grid or external
leads falling down and striking the
glass. In water-cooled installations,
thought should be given to the possi-
bility of water damage to components
in case of leaks or breaks in the water
system, In air-cooled installations,
we must remember that the heat from
the tube will raise the ambient tem-
perature around all the components
which are mounted above the tube and
in the air stream. This in effect low-
ers the power ratings of these com-
ponents. -

A fool-proof type of interlock sys-
tem should be installed in connection
with either type of tube; one which
will not allow the potentials to be ap-
plied in improper sequence and which
will interrupt all of the potentials when
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by A. JAMES EBEL

Chief Engineer WILL
Ass’t Prof. Electrical Engineering
University of Illinois

the cooling flow drops below a safe
limt. Double protection is obtained if
thermal protection is combined with
the flow interlock. It is possible for a
tube to overheat with the proper flow,
in cases of excessive scale formation
on water-cooled anodes and of exces-
sively high air intake temperature in
forced air cooling systems.

In the discussion of the characteris-
tics of the filament, grid and anode of
an external-anode triode, many facts
which should govern the operation of
these tubes were discussed and need
only be reviewed here. In the opera-
tion of the filament the starting cycle
should provide for gradual heating
and limitation of initial current surge
to twice normal current. It is also de-
sirable to provide for gradual cooling
of the filament to prevent the thermal
shock which occurs with sudden re-
moval of filament potential. During
the operation period close control of
the filament voltage is essential. It
should be maintained at as low a value
as possible in zeeping with the emis-
sion requirements of the circuit. The
increased life obtainable - with lower
filament voltage was shown in Figure
6 of the first part of this paper, and is
presented again for further study.
From this plot it may be seen that a

5% reduction in filament voltage re|
sults in doubling the life of the emitter|
whereas a 10% reduction will increase!
the life four times. The pure tungster!
filament used in these tubes cannot bel
damaged by operation in the region ol
voltage saturation. In the case oy
some of the larger tubes increased lifé
1s obtained when the flament voltage)
15 reduced to 809% of normal during
standby periods of lengths up to L
hours.  The evaporation thus become:!
neghigible and the starting strains ol
the filament are prevented. In th
smaller type tubes the voltage must by
completely removed if the standby pe
riod is longer than two hours.

The maximum grid current rating|
of large tubes should be rigorously ob/
served since excessive grid heatingl
leads to operational instability, It j
(qSO important, at the higher frequen’
cies, to avoid localized heating at thi
grid seal. Such heating is often dud
to improper circuit adjustment.

.The anode cooling systems fo
either water or forced air cooled tubel
must be carefully watched during op
eration and in the start and stop peri
ods. When setting the equipment us.
ing the tubes into operation the opera
tor should check the operation of th
air or water-flow interlocks.
closing of the interlock is sluggish ane
not positive when the pump or blowe,

starts rotating, borderline operation i
indicated

(Continued on page 94)
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 PERFORMANCE

in a tiny package

S_

T e e

It had to be small, this new
MULTIPLE CHANNEL BAND PASS FILTER,
because it's destined to do a special military job.
FOSTER designed and is building it, meet-
ing the high performance standard required, kept

it light in weight, and sealed it in a case that

ll|

measures only 2% x 2% x 3%a"!

Terminals are sealed in VITROSEAL, a basic advance in transformer manufacture, exclusive with
Foster. VITROSEAL terminals are fused uniformly, simultaneously, into the metal, in multiple. The
job is neat, fast, economical. The seal is sure and extremely resistant to vibration and thermal shock.

In the past 12 months Foster Engineers have solved more than 1000 individual transformer problems,
designing and building entirely new units or “upping’’ the performance of units already in use.

If you manufacture electrical and electronic equipment, it may well be worth your while to address
your special transformer inquiries to Foster.

REPRESENTATIVES
BOB REID 810 WEST 57TH STREET INDIANAPOLIS 5, IND. TELEPHONE: BROADWAY 2725
BAUMAN & BLUZAT 2753 WEST NORTH AVENUE CHICAGO 47, ILL. TELEPHONE: HUMBOLT 6809-10-11-12

SPECIALISTS IN BUILDING TRANSFORMERS SINCE 1938

~A.P. FOSTER company

TRANSFORMER ENGINEERS & MANUFACTURERS
719 WYOMING AVENUE, LOCKLAND 15, O HI1O (suBurB OF CINCINNATI)

f
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APPROXIMATE LOSSES FOR VARIOU
SIZES OF CONCENTRIC TRANSMISSIO
LINES AT 46 M

by WILFRED H. WOOD

Chief Engineer WMBG

OSSES vary considerably with dif-
ferent types and kinds of con-
centric transmission lines at 46

megacycles. These losses depend
upon the kind of materials and con-
struction of the insulators used as well
as the number used. It is also de-
pendent on the copper used. Usually,
these losses are expressed in decibels
per 1,000 feet. It is, however, sometimes
necessary to know the losses in power
expressed in percent of power lost
rather than in decibels. This is par-
ticularly true in calculating estimated
coverages. These data are also useful
in filling in the FCC application forms
for f-m and television installations,
which ask for percent of power loss.

To facilitate the preparation of these

data, a set of curves offering approxi-
mate losses for various sizes of con-
centric transmission lines at 46 mc
were prepared. They appear in the
figure at the right. These curves do
not represent any individual make of
line, but rather an average of losses
of several makes. The actual losses
may be greater or less than shown,
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A VOLUME LEVEL CONTROL

|

FOR AUDITION AMPLIFIER ;

HE use of push-button selector
switches for connecting audition
speaker-amplifiers across various
lines, a frequent studio and office prac-
tice, often presents an annoying prob-
lem. The casual user of such equip-

by HARRY E. ADAMS

Chief Engineer WIBC

ment, being non-technical will often
turn the volume high, if he finds tlie
line in use to be dead. He will then

FLAT STRIP In SWITCH MOVES

FRaME Of Swn’cn——/

THESE CONTACTS OF
VOLUME CONTROL SWITCH
CLOSED IN OFF POSITION (o]

Mo O

tN  THIS OIRECTION
\\:__‘
L]

Setup of the push-

button assembly that

provides a positive
electrical lock.

o—
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push the button he desires withot|
first reducing the volume, resulting i
a loud blast of sound which is quitl
annoying to anyone nearby.

Seeking a solution, we developed aj
arrangement that provided a redud
tion of the volume to zero before an|
change in the push-buttons could b
made. ;

In this method, the coil and arms|
ture from a 110-volt a-c relay wa
added to the push-button assembly s
as to provide a positive electrical locl
Since any change in the push-butto
setting causes the flat strip throug
the push-button switch to move, an
change is prevented by the armaturg
unless its coil is energized to swing
out of the way. The addition of
spst switch to the volume contr
makes it impossible to operate th
Push-buttons until the control is fir:

turned to off position, thus energizin
the coil.

TRANSMISSION qu
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If your application requires a specially designed relay

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

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

CONTACTS —Normal switch capacity is
three pole, double throw; maximum switch
capacity may be up to six pole double
throw with 12%2 amp. contacts, or any vari-
ation of contact combinations within this range,
including the operation of contacts in sequence.
The flexibility of the contact springs may be
increased through the use of coil spring rivets.

TIME DELAY—On D.C. coils a time delay of
0.25 seconds on release or 0.06 second on
attract may be achieved through the use of
copper slugs which require these time intervals
for saturation or de-energizing depending on
whether they are used on the heel or head of
the coil.

TIME DELAY

DUST COVER —For applications where this relay may be
subject to injury or in atmosphere where dust may be present
in sufficient quantity to impede operation, the SERIES 345 may
be equipped with a metal dustproof cover.

SCREW TERMINALS — Screw type terminals are optional
for applications where terminals must be disconnected occa-

meets special applications

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

VARIATIONS OF THE

INTERLOCHKING UNIT

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

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

SERIES 345 RELAY

sionally or where solder lug terminals are
not otherwise practical.

INTERLOCKING—Here the series 340 a-c
relay is coupled with the d-c coil of a series
405 short telephone type relay in an overload
application. Under normal conditions the series
340 contacts are mechanically held in a closed
position. Normal current flows through the
series 405 coil and then through the series 340
contacts to the circuit for which overload protec-
tion is desired. Excessive current, however, ener-
gizes the series 405 coil, releasing the locking
arrangement and breaking the series 340 contacts.
Push button control resets to normal but is ineffec-
tive if current is still excessive,

DUST COVER

SERIES 345 RELAY DATA

Normal Minimum Normal Minimum Coil Normal
y _Vols_ Volts ] M.A: o ALA. | Resist. Wcmcge
6 4.8 600 480 | 10 | 3.56
12 9.8 300 245 40 3.56
24 18 148 111 162 3.56
32 25.6 112° 89 287 356
115 92 31 25 3720 3.56
Minimum operating wattage.........coviiheniin .., 2.3

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

GUARDIAN

1610-C W, WALNUT STREET

A COMPLETE LINE OF RELAYS SERVIRG AMERICAN WAR

ELECTRIC

CHICAGO 12, ILLINOIS

INDUSTRY
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COMBINING COMPONENTS To OBTAIN
EXACT SPECIFICATION VALUES

URING wartime it is usually

quite difficult to procure many

circuit components in their ex-
act determined values. For instance,
it may be necessary to obtain a resistor
of exactly 1,422 ohms, as was the writ-
er's trying experience several years
ago while working on a critical hum
phasing circuit. It also may be neces-
sary to set up a permanent equalizer on
a broadcast loop with exactly 168 ohms
in the equalizer resistance. Similarly,
in filter design, some non-standard
capacitance such as .263 mfd or .083Y
mfd may be required in the final re-
sult. Obviously these are not stock
items, and so it therefore becomes nec-
essary to combine parts which are eas-
ily procurable or items normally car-
ried on hand to provide these values.
It has been the usual practice to series-
connect resistances in such a manner
as to make the composite result the
sum of all the resistances in the chain.
In like manner, all condensers have
been connected in parallel to make the
result the sum of all condensers. The
reciprocal combination, however, ap-
pears to offer the best method of ob-
taining complex values. While the
procedure is nothing new. it has been
very seldom used.

Resistance

In combining resistances, the par-
allel connection is preferable because
it is very easy to adjust the final re-
sistance of the combination and com-
pensate for any discrepancy in the
component resistances, and allow for
the resistance loss in the wiring if nec-
essary, by properly selecting the final
resistance value. Incidentally, such
adjustments are not readily possible
with the series-connection method.
From the relationship

1 1 1 1

T D

R Ri R: Rs
we note that each resistance is consid-
ered as a conductance and that the
overall conductance is the sum of the
individual conductances. In a great
number of cases, a two-resistor com-
bination will be found which will equal
the accuracy of ordinary measuring
apparatus. However it is possible to
carry this accuracy to any known ex-
treme with a three-resistor combina-
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by RAYMOND P. AYLOR, JR.

Formerly Chief Eng. WGH

Now with Maritime Commission

tion. In making the initial selection
and for comparison purposes, or where
the accuracy desired does not exceed
three parts in one thousand, a slide
rule is sufficiently accurate. Beyond
this, a book of six-place tables will be
required. When it becomes necessary
to use a three-resistance combination,
either because extreme accuracy is re-
quired or because of inability to suit-
ably match two resistances to the re-
quirement, it is advisable to select the
two resistances of such value as to give
a result not over 19 greater than the
final resistance desired. Then it is
possible to make a precise adjustment
to the exact overall value with the
third resistance. In other words, the
third resistance is used merely as a
vernier or fine adjustment to eliminate
the 19, error.

For example, suppose we desire a
resistance of exactly 1422 ohms. We
find a conductance of 1/1422 mho or
.000703235 mho is required (sixth
place accuracy). Consulting a book
of tables, we look for a combination of
two stock resistances whose recipro-
cals (conductances) added, come clos-
est to the desired reciprocal or con-
ductance. We find 2,500 ohms listed
as .0004 mho, 3,300 ohms listed as
0003030 mho conductance, which,
added is the reciprocal of 1,422.4 ohms.
Also, it would have been possible to
have used 1,500 ohms (0.000666666
mho) in parallel with 27500 ohms
(.000036363 mho), which would have
given the same result. Either selec-
tion would give an accuracy of better
than three parts in ten thousand. At
this point, it is advisable to check the
wiring resistance and the accuracy of
the resistors selected before making
the final correction with the third par-
allel resistor. We now have the com-
bination to the degree of precision,
where, by adding thousands of ohms in
the third parallzl resistance, we can
change the overall result in terms of
microhms. We note the additional
conductance which must be added to
the combination by subtracting the
conductance which gave us 1,422.4
ohms from the conductance sought. In

{
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this case, we need 0.0000002047 mh,
added conductance. An additiona,
stock resistor, 5,000,000 ohms, has i
conductance of 0.0000002 mho. B
making this third resistance variably
within very narrow limits, we cay
carry the accuracy beyond the limit o
the tables or to the degree of precisior|
of any known standard. {

In less critical applications, such a|
in setting up an equalizer resistance
extreme accuracy is not required and :
two-resistor combination can easily b
found which will suffice. For instancel
in obtaining 168 ohms resistance, wi
would try 200 ohms (.005 mho) in pars
allel with 1,050 ohms (0.00095238 mho
which, added, provides 0.00595238 mh¢
conductance or exactly 168 ohms re.
sistance, '

Capacitance

While the series connection of con-|
densers requires more space it is to be
preferred because it allows the final
adjustment to be made within very
narrow limits, and for ordinary ac-!
curacy imposes the requirement of pre-
cise calibration on only one of the
units, in contrast with the high re-|
quired accuracy of all units if con-}
nected in parallel. The relationship
between series condensers is similar to
the relation between parallel resis-
tances; the reciprocal of the equivalent
capacitance of a number of condensers
in series is equal to the sum of the
reciprocals of the capacitances of the
individual condensers, as shown by

|;

1 1.1 1 i

From the above, it is seen that it is
less costly to use only two capacitance
elements in the series connection.
Taking economic factors into consid-
eration, it seems advisable to select a
precision stock value of capacitance
aboyt 20% greater than the final ca-
pacitance required, then adjust the
final combination with a relatively
large and inexpensive condenser ‘which
acts as the second element. This ad-
justment can be made in fairly large
steps, which will vary the final overall
capacitance in very small units, .
Suppose we wish to obtain a ca-
(Continued on page 97)

COMPONENT APPLICA TIONS |
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RAYTHEON VOLTAGE

'CONTROL VARYING LINE VOLTAGES

TO 115 VOLTS = % %

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

A Raytheon Voltage Stabilizer, built into new
products or incorporated into equipment al-
ready in use, overcomes the disadvantage of
fluctuating voltages by providing an accu-
rately controlled source of power to =159,

Here's what a Raytheon Stabilizer does—
stabilizes varying input voltage from 95 to 130
volts to 115 volts = 1507, within 2 cycles.

Roytheoh’(Voltcge Stabilizers are entirely auto-
matic. They require no adjustments or repeated
maintenance. No moving parts assure long life.

Write for bulletin DL 48-537.

AR

Etectrical Eauipment Civision

190 WILLOW STREET, WALTHAM, MASS.

EFFECT OF VARIABLE FREQUENCY

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

Stabilization, however, will be within =149, at
the output voltage which is established by the
frequency.

fSsEeasoyar ee:
TYPE VR 2 asaaaasr: -
L mama EEmaeE
INPUT VS OUTPUT VOLTAGE  $wit nRaasREEN
[N 1
FOR VARIOUS FREQUENCIES ; ] t _+
“ EnEBsEENE
Ly 1 T
1114
- e L £

-! ne In the Raytheon radio program: *“MEET YOUR NAVY,” every Saturday night on the Blue Network. Consult your local newspaper \ﬁ PPS@R. for time and station

RAYTHEON

MANUFACTURING COMPANY

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

Devoted to research and manufacture of complete electronic equipment ; receiving, transmitting and hearing aid tubes; transformers; and voltage stabilizers.
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lt slight after 300 or 400 ohms of re-
Ftance.

The measured value of gain was
lrain found to be higher than the cal-
lilated value which substantiates the
e of Ry as 25,000. Another curve is
Jotted with the new value of R¢ which
nows close agreement with the mea-
ured value

The final arrangement of the cir-
it is shown in Figure 7. A value
f —J300 was used for the output
Lndenser because it was thought ad-
lisable to maintain the higher Q value
t a slightly lower gain. In this ar-
ningement

M= ("4 (K+ 1))

Lhere K is the ratio of NX./X,, and n

as used previously. This gave a
ain as indicated on the upper curve
If 7 times. One further modification
ras used. We returned the output con-
enser to the cathode of the tube, re-
lulting in a gain of slightly over &
imes. However, since the improve-
sent may change from set to set due
o variation in cathode Dbypassing it
yas not used in the general equation.
\s a conclusion therefore, it will al-
vavs be possible to get the values of
‘ain shown in the upper curve or a
Jightly higher value if the output
‘ondenser is returned to the cathode.

HANDIE AND WALKIE-TALKIES

Modermly styled, ruggedly built, yet precision engineered to
deliver accurate transmission of any given sound with unfailing
dependability, TURNER 22D Dynamic microphones have won
world-wide reputation for ACE HIGH performance under any cli-
matic or acoustic condition. In demand today for essential commu-
nications, 22D has wide application in military and industrial areas
as well as for critical recording, P.A. or broadcast work.

o . i s o 2 -

(Courtesy Motorola)

When you build or design electronic com-

{Above, the handie-talkie, 3"x3"x12". Below munications equipment it will pay vou to
:'he walkie-talkie, which is about 17" high, ixzéeétiﬁatéﬂ..m}d TURN t{)VTURNéERfOY
12 wi " . e . 1 performance. Write today for
2" wide and 77 thick. The handie-talkie Free TURNER Catalog giving pertinent in-

Eveig.hs a little over § pounds, while the formation on all TURNER Microphones.
lwvalkie-talkie unit weighs about 35 pounds. R

F'ree Turner Catalog.

Write for your copy.
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BROAD-BAND AIRCRAFT ANTENNA

(Continued from page 48)
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Hallicrafters will again assume its position of leadership in the
t field of peace time communications — with equipment especially
3 designed to give new standards of transmitting and receiving per-
formance on land, at sea or in the air. Communications receivers and
transmitters for amateur and commercial use; two way radio tele-
phones for marine and aviation use plus the finest kind of new
equipment for further experiment and research at very high frequen-
cies will all be included in Hallicrafters postwar production plans.

hallicrafters raoio

THE HALLICRAFTERS CO., MANUFACTURERS OF RADIO AND ELECTRONIC EQUIPMENT, CHICAGO 16, U.S.A.
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| RECEIVING

SENDING ||
- FILT i
R NETWORK

NETWORK/ ™

Figure 1
inserted between
receiving networks.

Filter section sending and

®
. Figure 2
Filter secticn of simplest configuration terminated
in its characteristic impedance.

[ J
X X
2 2
A5y, L,
2 2
sz}\xz R
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L' T f. C3 TR
®
Figure 3
Low-pass, prototype, filter section.
®

 REACTANCE

Figure 4
Graphs of reactance versus frequency for ele-
prototype,

ments of a low-rass, filter section.

ATTENUATION
ATTENUATION
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FILTER ANALYSI

by C. E.

AND

Assistant Professor of Electrical Engineering

University of lllinois

HE subject of filters is one that

covers a field so extensive that it

might, itself, well be considereq a
special branch of electrical engineering.
The types of filters are numerous, and
the complexity increases as the perform-
ance demands become more exacting. To
cover adequately the subject of flters
would require a manuscript of hundreds
of pages. This brief discussion will
therefore be confined to the fundamental
principles of filter operation as embodied
in the most simple filter networks operat-
ing under ideal conditions.

The term filter, as used in this paper,
applies to a passive network. This is a
network which does not contain any
source of energy such as a generator,
battery, vacuum tubes, etc., having two
input terminals and two output terminals,
and which is inserted between a sending
network and a receiving network for the
purpose of excluding from the receiving
network, by means of excessive attenua-
tion, currents of certain frequencies
emanating from the sending network;
currents of all other frequencies being
passed through the filter without attenua-
tion. See Figure 1.

The simplest form that a filter can take
is that of the T network abcd, shown in
Figure 2. In this network Z; is the total
series impedance, one-half of this being
placed on each side of the shunt branch,
the impedance of which is Z.. Such a
network is said to be symmetrical. In
general, filter networks are found to
consist of one or more symmetrical T or
7T networks connected in cascade.

In the discussion of fundamental filter
theory, the assumption is made that the
flter is terminated in its characteristic
impedance (defined in the following para-

Figures 5 (left)

6 (right)
Figure 5, attenuation
vesus frequency in low-
pass, prototype, filter
section: (@) in no-loss

and

section terminated jn
its characteristic im-
pedance at all fre-

quencies, (b) in prac-
tical section terminated
<542l

in R=vLi/C:. Fig-

ure 6, low-pass, m-

derived filter section.
[ J
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graph) ; that is, the impedance of the
ceiving network is equal to the charact
istic impedance of the filter section. T
is the ideal condition, which is rarely e
fully realized in actual practice. As
result, the actual performance of a fil
never comes up to that indicated by
theoretical consideration. Experience k
shown how actual filter performance F
fallen short of that of the ideal filter, a
since filter design formulas are ba
upon ideal conditions, a background of
perience is required if these formulas 3
to be used in designing filters to ful
given performance requirements.

In this discussion it will be assum
chat tne hiter network 1s terminated wi
its characteristic impedance at all timg
Characteristic impedance .of a fo
terminal impedance, a network with ty
input and two output terminals, is ysua
defined as the input impedance of an
finite. number of such networks connect
in cascade. A mathematical analysis
show that the characteristic impedan
may also be defined as that impedan|
which, when connected to the outp
terminals of the network, will cause t
input impedance of the network to !
the same as the impedance connected !
the output terminals. This is illustrate
in Figure 2. If this network is solvi

for Zox, the characteristic impedance,
1s found that

show that if Z, and §
are pure reactances but opposite in ty

X X,
2 X 2
mL, j
2
1
X2
T
' L,und Cz are the same as in Fig. 3 *
k [ fe ¥V { ‘
V(7 i
4
FILTERS
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Raw quartz, properly oriented, on its
way to the high-speed cutting machines

T

IORTIH AMERICAN PHILIPS rescarch and engineering

1 ¥ have contributed to four developments that have advaneed

the art of cryvstal processin

Fach has solved at least one

problem in the mass production of quartz ascillator plates to
meet the rigid demands of war equipment.

® Q-Lap: An exclusive North
American Philips development,
this high-speed machine auto
matically grinds cryvstal blanks
parallel-to close tolerances, ready
for further production operation

elitilizationof U'nfaced Quarts:
Bv developing in 1913 a methad of
utilizing unfaced quartz. previoush
verv difficult and costly to usc,
North American Philips materially
increased the available supply of
quartz in the nation’s limited war-
time stock pile.

® X-Ray Quartz Analsais
Apparatus: Fir<t practical
commereial deviee apecificalls
designed for accurate mass prostu
tion of quartz ervatale, [t provides
the hest hnown method of measur
ing the precise angles required.

@ Automatic Teatingaf Crvstals:
North American hilips is the only
crvatal manufacturer, to our know

edge. which has sleveloped special
test units which test temperature
activity and frequency automat-
ically and at high specid

These four steps ahead in precision crvetal processing further
mark the progress of an organization w ith a background of over
a half century in research, development and manufacture in the
electrical field. Todav, North American Philips 15 one of th
leading producers of quartz ervstals for military communiea.
tions equipment. Tomorrow, our production of ervatals will he
available for peacetime radio and electronic equipment. In
these ficlds precise frequency control and selection at low cost

will be itnportant factors.

We would be glad tosend vou a copy of an interesting hooklet
on. “"How Quartz Crvstals Are Manufactured.” Just fill n

the coupon and mail today.

OTHER PRODUCTS: Amplifier, Transmitting. Rectificr and Cathode
Ray Tuhes; Searchray (Toduatrial N-rav) Apparatus, A-ray Niffraction
Apparatus: Medical X-ray Equipment, Tuhes anid Accessorics: Tungsten
and Molvhdennm Products: Fine Wire: Diamond Dies. When in Nen York,
be sure to cisit our Industrial Electronics Shawroom.

Send today for this
Quartz booklet!

8/00 ELECTRONI
ERICAN PHILIPS COMPANY, INC.

New York 17, N. Y
(Metalix Div.); Lew

s
10RTH A

“IFactories in Dobbs Ferry

¢ PRODUCTS by

ept. E-3, 100 East 42nd Street
.Y.; Mount Vernon, N. Y.

T o
\V
\ ;@
R
‘ ,
"/

Name

North American Philips Co., Inc.
100 East 42nd Street, New York 17, N. Y
Gentlemen:

Kindly mail booklet, "How Quartz Crystols are Monu-
foctured” to:

' :

i Title
I

|

i'ston, Me. (Elmet Div. L__

Company._

| Address i
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ATTENUATION
ATTENUATION

Figure 7
Attenuation versus fre-
quency in low-pass m-
derived, filter section:
(a) no-loss section
terminated in its char-
acteristic impedance at
all frequencies, (&) in
practical section term-

inated in R = VL1/Ce:.

X )(,

2z 2

I¢ I(

N I\

2C, 2C,

XL, R
v ! .__R
C"amca L3_47Tf(

ATTENUATION

C,and L, are the same asin Fig. 8
2
m= I-(fi)
v fe
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Figures 8 (left) and 9 (left, below)
Figure 8, high-pass, prototype, filter section.
Figure 9, graphs of reactance versus frequency

for elements of a high-pass, prototype, filter
section.
°
Z, = X, an inductive reactance, and
Z: = X, a capacitive reactance or vice

versa, there will be no current attenua-
tion in the network for all frequencies in
that range within which

).€}

lies between ¢ and -1
2

X,

—— lies between 0 and I

2

or

(1)

Such a range of frequencies is called the
transmission band. In the equation the
minus sign indicates that X; and X, are
to be opposite in type as stated above.
For all frequencies for which X./—4X.
does not have values between 0 and I,
there will be attenuation. This band of
frequencies is called the attenuation band.

The characteristic impedance is pure re-

Figure 10
Attenuation versus fre-
quency in high-pass,
prototype, filter sec-
tion: (@) in no-loss
section terminated in
its characteristic im-
pedance at all fre-
quencies, (b) in prac-
tical section terminated

in R =VL./Cy.

sistance at all frequencies within t
transnussion_band, but is pure reactand
at all other frequencies.

Low-Pass Filters

In Figure 3 is shown a T network i
which X, and X, are pure reactances anj
of opposite types. The frequency limif
between which there will be no attenua
tion are those for which, _refex:rmg t
equation I, X;/—4X.= 0, which is satis
fied when X; =0 or Xa= o0, and whe

X/-4Xs =1, which is satisfied whe
X, is equal to -4X. By plottin
the reactance curves for X, and Xj

with frequency as abscissa, a grz_aph i
obtained from which one may readily dej
termine the range of frequencies withij
which the filter network will transmil
currents without attenuation. Such ¢
graph is shown in Figure 4. In thjs grap
X, and —4X. are designated and show
in solid lines while X, {rom whicl
-4X, i1s calculated, is shown as a dottes
line. Since X, is an inductance, its re
actance is positive. The shunt branc}
clement X. being a condenser, its reac
tance is negative and is plotted belo
the horizontal axis. The quantity —4Xi
must then be positive and is plotted abovs
the horizontal axis. A study of thes
curves shows that at zero frequency <
is zero and X. is infinite; hence, this fre
quency must be one of the frequency lim
its of the transmission band as indicated
by equation 1.
X, =-4X;,; this  frequenc
X1/-4X:==1, which is the other limiting
condition for the - transmission band|
Furthermore, inspection of the grapi
shows that for all frequencies betweep,
0 and f., X,/-4X. has values between {
and I. In this range of frequencies equa
tion I is fulfilled and there will be no,ats
tenuation. For all other frequencies, al
frequencies greater than fe, X,/—4X,
greater than I, and for these frequencie
there will be attenuation. The network
of Figure 3 is, accordingly, that of a lo
pass filter, passing currents of low fre
quencies and attenuating those of high
frequencies, the cut-off frequency being f,

High-Pass Fiiters

i

If in the network of Figure 3 the in:
ductances L.,/2 are replaced by con-
densers of equal capacitances, and C. is
replac_ed by an inductance, the network
of Figure 8, a high-pass filter, is ob
tained. It would be logical to conclude
that such a network is also a filter since
the series reactance X, is of the opposite
type to that of the shunt branch X. The
type of filter and the transmission band
can be readily ascertained by drawing the
reactance curves for X, and X,, as showr
in Figure 9. From these curves it i
seen that at infinite frequency X, is zerg
while X: is infinjte, Hence, at infini

Figures 11 (left) and
12 (right)
Figure 11, high-pass,
m-derived, filter sec-
tion. Figure 12, at-
tenuation versus fre-
quency in high-puss,
m-derived, filter sec-
tion: (a) in no-loss
section terminated in
its characteristic im-
pedance at all fre-
quencies, {b) in prac-
tical section terminated

in R = VL:/C1.

AT TENUATION

FREQ.
(a)

f‘w E .
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UNIVERSAL’S NEW D-20 MICROPHONE

The stage was set for something new and here it is. Universal’'s new D-20
Microphone . . . soon on your radio parts jobbers’ shelves to fill your essen-
tial requirements . . . uses Universal’s “Dynoid” construction . . . A dynamic
microphone of conventional characteristics built to fill the utility require-
ments of war time plus advance styling of the many modern things to
come. Orders placed now with your Radio Parts Jobbers will assure early

delivery when priority regulations are relaxed.
Write for Bulletin 1458 covering this new microphone.

< FREE — History of Communications Picture Portfolio. Contains
over a dozen 11" x 14" pictures suitable for office, den or hobby
room. Write factory for your Portfolio today.

UNIVERSAL MICROPHONE COMPANY
INGLEWOOD, CALIFORNIA

(SREIGN DIVISION: 301 CLAY STREET, SAN FRANCISCO 11, CALIFORNIA .- CANADIAN DIVISION: 560 KING STREET WEST, TORONTO 1, ONTARIO, CANADA | = =
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One of a series of Electro-Voice advertisements explaining in delail
the applications and specihications of Electro-Voice microphones

types of dispatching and call

OUTPUT LEVEL: Power ratings

- a general-purpose dynamic microphone with an
exceptionally wide and flat trequency response—for
both indoor and outdoor speéch and music pick-up
—isrequired...

EleclicYore= MODEL 630

This versatile. moderately priced microphone is excellent for public address, all

systems, paging systems, churches, auditoriums,

hotels, recording studios and broadcast remote pick-ups. Though somewhat
lighter in weight, it is a sturdy microphone, built with typical Electro-Voice
care to serve satisfactorily over a long period of time. Attractively styled, it is
finished in lustrous chromium. The Model 630 is unusually flat through lower
and middle register, rising S db on upper frequencies for added crispness of
speech. Operates elliciently in salt air and humidity.

: 54 db
below 6 milliwatts for 10 bar pressure,

TRANSFORMER CORE: Nickel alloy;
hydrogen annealed; low capacity wind-

i
i

Voltage rating (high impedance} 7 db
above .001 volt/bar, open circuit, Volt-
age developed by normal speech (10
bars): .0221 volt.

FREQUENCY RESPONSE: 40-8000
c.p.s., with slightly rising characteristics,
WEIGHT: 1% pounds,

TILTABLE HEAD: 90° tiltable head
for directional or non-directional oper-
ation.

CABLE CONNECTOR: Built-in cable

connector permits movement of head
without moving the cable,

CASE: Built of highest quality, high

ings,

DIAPHRAGM : Fine quality, heat-treated
duralumin; corrosion-inhibited for use
in salt air and humidity,
CONDUCTOR CABLE: 20-ft, well
shielded cable and connector; low im-
pedance balanced to ground,

HI.Z (DIRECT TO GRID) or 50, 200,
250 and 500 ohms,
SCIENTIFICALLY DESIGNED
GRILLE: Reduces wind noise,

ON-OFF SWITCH: Standard %~ —- 27
stand coupler,

MAGNETIC CIRCUIT: Employs Alnico
V and Armco magnetic iron.

impact pressure cast metal,

Contact your nearest radio parts distributor today.

List Price, $30.00

His knowledge of Electro-Voice

microphones may aid you in selecting the appropriate type for your individual need.
He may also be an important factor in speeding your order.

THE RED CROSS
ASKXS YOUR HELP
. .. GIVE GENEROUSLY

ATION - 1239 SOUTH B

o1 4GS0 000, New ¥arb

LN
+~ SOUTH BEND 24, IND|
Sibe X U T A CHASEVOATSS)

FILTERS

(Continued from page 74)

frequency X./-4X.: is zero, and one of the
limiting values of equation I is satisfied.
At frequency f., the curves of X, and
-4X. intersect, X, is equal to —4X., so
X /-4X: is equal to I at this frequency.
Frequency f. is, accordingly, the fre-
quency at which the other limit indicated
in equation 1 is satisfied. At all fre-
quencies greater than f., the graph indi-
cates that X, is less than —4X, and that
both X, and —4X., are positive. At all
frequencies between f. and infinite fre-
quency, X./- 4X. has values between 0 and
1. There will, accordingly, be no attenua-
tion in this band of frequencies. For all

76 e COMMUNICATIONS FOR MARCH 1945

frequencies less than f., the graph shows
that X, is greater than —4X. For all
these frequencies, Xi/—4X. will be greater
than I and attenuation will take place.
The network of Figure 8 will, according-
ly, transmit currents of all frequencies
greater than f. without attenuation, while
currents of all frequencies less than f.
will be attenuated.

Band-Pass Filters

In Figure 13 is shown a network in
which X, consists of a capacitance and
inductance in series, and X: of a capaci-
tance and inductance in parallel. Whether
this network will act as a filter can be
determined by again drawing the reac-
tance curves, as was done for the low-
pass and high-pass filter networks. These
reactance curves are shown in Figure 14.
Since both X, and X. consist of induc-

www.americanradiohistorv.com

BT
g = R, f.) Ci=z
_{fe, fc,)R -
Lo 37y f.. Ce 4T
. Q
Figure 13 |

Band-pass, prototype, filter section. {
° i
|
tance and capacitance, each has a re
nant frequency. Let it be assumed tl
the constants of X, and Xa are so chor
that the resonant frequency of X, is
same as the anti-resonant frequency
X.. In the figure this frequency 1s
cated by f,. That resonance occurs
X: and anti-resonance in X, at this {
quency is indicated by the fact that
being the reactance of a series circuit,
zero at this frequency and X, being 1’1
reactance of a parallel circuit, is infin
at this same frequency.
At frequencies fcl and fcq, Xi=-4

and X.,/4X;=1. These two frequenc,

will be two of the limiting frequencies|

the transmission band. From f. to
1

X1/-4X. has values between 0 and I a
hence, no attenuation will take place
this range of frequencies. At {r, {
reactance of the shunt branch X: is |
finite and that of Xy is zero; obviou&’l
there can be no attenuation at this fy
quency. In the range of frequencies fr¢
i: to fo, X, is less than —4X, Therefo

between fr and fc, Xi/=4X: has valtt

between 0 and I so there will be no i}

tenuation in this range. At all {4}

quencies less than f. and greater th{
1

fe, X1 is greater than —4X., the ral

of X, to -4X. is greater than I, ak

there will be attenuation at any frequen

less than f. and greater than f.. Or'
2

currents in the band of frequencies |
tween fo and fo are transmitted withe
1 2

attenuation. The network of Figure
is therefore a band-pass filter.

Band-Elimination Filters

Figure 18 shows a series branch X, th
consists of inductance and capacitance
parallel. The shunt branch X; consists
inductance and capacitance in series.
in this network, X, and X, are so ¢
signed that X, is anti-resonant and |
15 resonant at the same frequency, t
reactance curves of X, and —4X, are
shown in Figure 19, That X, ‘and .
are resonant at the same frequency
1s here again indicated by the fact th
Xy is infinite and X, is zero at this fri

quency.
f¢2, X =-4X, a

At f. and
For all frequencies belc

1
X]/‘{{Xz = 1
fci, X, is less than -4X, and Xy /43

has values between 0 and 1. Currents

these frequencies will, accordingly,

transmitted without attenuation. For :
(Continued on page 78)

i
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The need for maximum dependability in transformer
products has swung UTC production into high gear
on Hermetic designs. Work at our Varick Street plant,

for example, is now 98% Hermetic.

.3

May we cooperate with you on design savings for your applications...war or postwar?
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(Continued from page 76)
frequencies above f., X, is also less than

—4X,, and for these frequencies X,/—4X,
again has values between 0 and I. So

currents of all frequencies greater than f.
2

will also be transmitted without attenua-
tion. For all frequencies hetween f.
b

4X2

There will.

and f.. X, is greater than and

Xi/-4X. is greater than I.

quency for elements of
a band-pass, prototype,
filter section. Figure
15, attenuation versus
frequency in band-pass,
prototype, filter sec-
tion: (a) in no-loss
section terminated in
its characteristic im-
pedance at all fre-
quencies, (b) in prac-
tical section terminated

in R = vVLi/Ci.
®

accordingly, be attenuation in the net-
work at all frequencies between f. and
1

fo.  Since only the currents of fre-
2
and f.

ated, the network of Figure 22 would
tend to eliminate currents in this band
of frequencies from its output. For this
reason, this type of filter is known as a

quencies between f. are attenu-

you want

(!

® CRYSTALS
® CABLES

©® HARNESSES
® ELECTRONIC

ASSEMBLIES

@ CABINETS

Telephone Peru, Indiana

1351

Serving the Radio and Electronic Industries with precision engineered products.

Wm.T.Wartace Mre. Co.

General Offices: PERU, INDIANA 1

® Cable Assembly Division: ROCHESTER, INDIANA '
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" |
Figures 14 (left) and  hand-elimination filter. {
B (“b""e’h f The four networks, Figures 3, 8, |
fe“fc‘;‘;ence“'ve‘f_;i'; *ire. and 18, discussed up to this point are {

four basic filter networks from whil
other more elaborate and complex fily
sections are derived. These basic ny
works are called the prototypes.

Attenuation Characteristics

In the foregoing discussion the assum;
tion has been made that the filter ni
work is terminated at all frequencies wil
an impedance equal to the characterisig
impedance of the filter network. For t|
low-pass filter of Figure 3, this charal
teristic impedance is pure resistance |
the unattenuated or transmission rang
but it is not constant. In the transmijl
sion band it varies in the manner ingl
cated by the curve nf. in Figure 23,
its value in the vicinity of zero frequeni!
being VL,/C.. If the termination ip
pedance could change with frequency
an identical manner, then the attenuatit
characteristic for this filter would be
shown in Figure 5q, there being no a
tenuation up to the cut-off frequency. Ti
shaded portion indicates attenuation. |

actice, however, the impedance cor
nected to the output terminals of the se
uon would, more often than not, be
resistance of fixed value. The best th
could be done would be to so design tt
filter that VL./C, is equal to the resii
tance of the receiving network. In Figuil
23a the load impedance is represented b
hne nl. At some frequency f’ the tw
curves »/ and nf. draw away from eac!
other quite appreciably. The effect is {|
cause an appreciable reflection loss at al

(Continued on page 80)
™
Figure 16

Band-pass, m-derived, filter section.

a b I
bS8, |
e 26 2cp 2l ’
m ™ 2 ,
® 4 |
Amc -l Sell
I=m? 4 m |
L, ¢ |
= mC, |
1
d
L,CiiLkzand C, are the same asinfigl3
m = I_i'm('cﬁ_fc.)
_‘mz'fc.rce

Either f,, or fwo, may be substituted for fo
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An example of B-L Bat-
tery Charger designed to
meet spectfic needs.

B-L Selenium Rectifier
converts AC to DC.

Specially designed B-L
Transformer delivers 12
wolts from the 115 volt out-
put of the power supply.

This B-L Battery Charger meets
special requirements of the Signal Corps|

The problem of designing and manufacturing a FrRessuxC, . ' AR
charger for Signal Corps equipment which would
meet the needs of increased loads was submitted
to B-L engineers. The result is a Battery Charger
producing three times the rate originally employed.
It charges the batteries, and keeps them charged, in
; the Signal Corps equipment shown at the right.

The alternating current power supply is con-

verted to direct current by sturdy, specially built

ii-| B-L Selenium Rectifiers which meet the demands

. of thisunit for charging the G-cell 12-volt batteries.

... The Charger itself is built to withstand rough
usage and the severe moisture of the tropics.

Sty

A switch controls rate of delivery—5 amperes
| or 15 amperes . ; . The built-in Thermal Circuit by The Hallicrafters Co., Chicago.
Breaker protects against overloads — the push

. Have You a Conversion Problem?
button resets . . . The cut-out relay provides

Twenty-five years of B-L specialized skill in AC-DC con-

1 against any dlscharge of batteries in the event of version problems is available to you. We are designers of
power failure . . . Four fasteners permit handy Selenium and Copper Sulphide Rectifiers, Battery Chargers,
X . and DC Power Supplies for practically every requirement.
removal from or installation to the base. We invite your inquiries — without obligation.
] . -
| “wB I COPPER
I SELENIUM ELECTRICAL

RECTIFIERS SULPHIDE

THE BENWOOD LINZE COMPANY
1815 Locust Street ° L) ° St. Louis 3; Mo.

’

DESIGNERS AND MANUFACTURERS OF COPPER SULPHIDE AND SELENIUM RECTIFIERS,
BATTEIRY CHARGERS, AND D. C. POWER SUPPLIES FOR PRACTICALLY EVERY REQUIREMENT.
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AT TENUATION
ATTENUATION

Figure 17
Attenuation versus fre-
quency in band-pass,
m-derived, filter sec-
tion: (@) in no-loss
section terminated in
its characteristic 1m-
pedance at all fre-
quencies, (b) in prac-
tical section terminated

in R =\L./Ce.

REACTANCE

ook
¥

trequencies above some such frequency as
', and attenuation actually exists at ire-
quencies less than f.. Because of this re
flection loss and because the coils have
some resistance, the actual attenuation
characteristic of the low-pass filter would
?te) something like that shown in Figure

The attenuation characteristics of the
prototypes of the other types of filters,
both §or the ideal termination and ap-
proximately as realized in practice, are
shown in @ and b, respectively, of Fig-
ures 10, 15, and 20.

Derived Filters

It 1s quite obvious from a consideration
of the attenuation characteristics of the
prototypes that the cut-off is not very
sharp; that is, attenuation does not begin
abruptly, nor does it increase sharply
The prototypes or basic filter networks
therefore do not, alone, make very good
filters.  Whether the prototype would
prove satisfactory depends upon the re.

ATTENUATION
ATTENUATION

Figure 19 (above,
left)
Graphs  of reactance
versus frequency for
elements of a band-
elimination, prototype,
filter section.

2C 1_‘ 2C
(I-mL c | amc, R
4m = in?
)
“m

o)
3
s

L,.,C,,L,ond Czare the same asin fig. I8

m\ /- [t P .
fo (fe o 1c,)

Either fo or f.‘,z may be substituted for f
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Figures 20 (above, left) and 21 (left)

Figure 20, attenuation versus frequency in band-

elimination, prototype, filter section: (a) in no-

loss section terminated in its characteristic im-

pedance at all frequencies. (b) in practical section
. . N .

terminated in R= VLi/C2. Figure 21, band-
elimination, m-derived, filter section.

www.americanradiohistorv.com

f, /R : t
L Coe s TR
R _ ( f( 2 f: i )

C T, R

—

.
Figure 18 R )
Band-elimination, prototype, tlter section.

guirements of the job to wiich the filte
15 to be applied. However, there ar
modincauons that can be made and ﬁlterJ
can be derived having much sharper cuf
off. The prototype must first be designe
because the constants of the modified type
are determined from those of the protg
tvpes. These modified types, being def
rived from the prototypes, are known ﬂ
derived filters. :

Let us consider the circuit of Figure {
For all frequencies less than that at whie
X, is resonant, the impedance of con
denser C. would predominate, the re
actance X. would be capacitive, and t
equivalent circuit would be similar ¢
that of Figure 3. It would be expected the
that the circuit of Figure 6 would
have like a low-pass filter with a cut-o
trequency below the resonant trequenc
of the shunt branch X.. By proper d
sign, circuits of Figures 3 and 6 can
made to have the same characteristic ir
pedance and also the same value of cu
oft frequency f.. The shunt branch o
the network of Figure 6, however, will bt
resonant at some frequency f,, greater
than f.. The impedance of the shun
branch at resonant frequency is zero. Thi
15 equivalent to a short circuit at xy, an(
no current can be delivered to the receiv.
ing network represented by R. Attenua
tion at this frequency f is, according!
mfinite.  This is indicated on the attenu
tion characteristic shown in Figure 7
As shown in this Figure, the cut-off for
this derived type is sharper than for th
prototype of Figure 3, whose attenuatio
characteristic is shown in Figure §
However, the derived filter has the dis
advantage that as the frequency is in
creased beyond ., the attenuation de
creases, and it becomes less effective a
a filter.

Thq network of Figure 11 is derivec
from its high-pass prototype of Figure
As would be concluded from an inspectio
of this derived network, its shunt brancl
1§ resonant at some frequency foo lest
than the cut-off frequency f.. At this
resonant frequency the attenuation is in'
ﬁ_mte. This is indicated on the attenuad
tion characteristic shown in Figure 12a
As 1n the case of the derived filter of the
loss-pass type, this filter has sharper cut
off than its prototype, but the attenuatior
decreases as the frequency is lowerec
from o, and it is less effective at the
lower frequencies than is its prototype.

From the prototypes of the band-past
and band elimination filters, whose cir‘j
cuits are shown in Figures 13 and 18 re |
spectively, new filters of the same classi-|
fications may be deriyed, the shunt
branches of which are resonant at seve,r,l;;

(Continued on page 82)
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The new ELECTRONIC ENGI-
NEER’S REFERENCE MANUAL
now makes available to the practical
engineer all the essential up-to-the-
minute facts about electron tubes
and related parts. Mdre than 900
types of Receiving, Transmitting,
Cathode-Ray and Photo Tubes are
described—with physical specifica-
tions, characteristics, typical operat-

www.americanradiohistorv.com

ing conditions, basing diagrams,
war-time substitution chartand other
data. All this and more in one handy
quick-reference book of 146 pages
that you can tuck in your pocket.
Note ring binding which makes the
pages lie flat when book is open.
Price $1.00. For copies write
National Union Radio Corporation,
Newark 2, New Jersey.
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are serving the nation’s armed forces on land,

on sea, and in the air.

But after the war

look to BRACH improved facilities, BRACH
engineering, and BRACH production technique
as your most desirable source for Puratone*
Antennas for Home and Auto Radios, Tele-

vision, Marine, F.M., and other services.

*Reg. Patent Trade Mark

55-65 DICKERSON STREET

THE NAME TO REMEMBER IN

ANTENNAS

FOR EVERY RADIO PURPOSE

Antennas

1., BRACH VFG. CORP]

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

. NEWARK N. J.

quency [ greater than the mid-f

2
quency, as indicated by the attenuatj
characteristics in Figures 17 and 22.
these characteristics show, increas
sharpness of cut-off has been realized [
this modification of the prototype.
As has been pointed out, these modifi
types are derived from the prototyp
and there is a definite relation betwee
the constants of the two types. .The T
lationships for each classification a
given in Figures 6, 11, 16 and 21. _T
srototypes must therefore be design
first and the inductance and capacitan
values determined before the constants |
the derived types can be determined. '

Composite Fliters

Both the prototype and the derived ty
have disadvantages. The prototype lac
sharpness of cut-off; while in the a
tenuation band of the derived type, t
attenuation decreases as the departu
from the frequency of infinite attenuati
becomes greater. The advantages of b
of these types can be realized by using o'
of each connected in cascade, forming
two section filter. Such a filter is sho
in Figure 24a. The network in this fig
consists of the prototype and the deriv
type of low-pass filter. The attenuati
characteristic of this filter is shown in
of the figure, the dotted line showing t
attenuation characteristic of the prot
type alone. The attenuation in this co
posite filter at any frequency is the s
of the attenuation in the prototype secti
and that in the derived section. A fai
satisfactory filter results. As the p
formance demands become more exacti
more sections may be added. Howews
since it is physically impossible to co
struct a filter without dissipation, th
is a limit beyond which added effectiy
ness is counter-balanced by increa
power losses in the filter.

Although the composite filter discus

FILTERS

(Continued from page 80)

frequencies.  These derived types are
shown in FFigures 16 and 21, and their at-
tenuation characteristics are shown in
Figures 17 and 22. These attenuation
characteristics show the increase in sharp.
ness of cut-off resulting from resonance
occuring at frequencies fw1 and feo . In

2
both of these filters, Figures 16 and 21,
the shunt branches arc similar in con-
figuration. The band-pass filter of Figure
16 must be designed so the portions ab
and bc are resonant, and portion ¢d anti-
resonant at a single frequency fm, the
mid-frequency. The band-elimination
filter in Figure 21 must be so designed
that the portions ab and bc are anti-
resonant and. portion cd is resonant at a

12 o COMMUNICATIONS FOR MARCH 1945

single frequency fwm. With these condi-
tions fulfilled, series resonance will take
place in branch bd in each case at some
frequency foo! less than and some fre-

here is of the low-pass type, it should
| obvious that composite filters can just
| well be constructed in the high-pass, ba
| pass and band-elimination types.

| Design

Before work on the design of a filt
| of a particular classification is started
| certain data must be known. These :
| the impedance or resistance of the reced
| ing network ‘into which the filter is
| work and the frequency or frequencies,
:which attenuation is to begin . . . 1
| cut-off frequency f. in the high-pass !

low-pass filter and the cut-off frequenc!

| t}l and fc2 in the case of the band-pass |

hand-elimination filter.
The equation from which the values®
L, and C, are determined for the lo
pass filter of Figure 3 are easily (!
(Continued on page 84)

Figure 22

Attenuation versus fre-
quency in  band-elim-
ination, m-derived, fil-
ter section: (a) in
no-loss section term-
inated in its che acter-
istic impedance at all
frequencies, (b) in
practical section term.

inated in R = vL./Co.

ATTENUATION

ATTENAATION

www.americanradiohistorv.com
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COLLINS ENGINEERING anp EIMAC TUBES

COLLINS Type 231D-11 (Navy TDH)
Multi-frequency transmitter

Output CW~—5 KW; Output 'Phone—3 KW
100% modulated with a pair of Eimac 450TL
tubes in class “B” audio; continuous coverage
from 2 MC to 18.1 MC with 11 preset channels
in that range and complete manual coverage
throughout whole range. Capable of completely
unattended remote control operation and of Al,
A2 and A3 type emission. Audio characteristics:
plus or minus three DB from 150 to 3,500 cycles.
Total harmonic distortion less than 10%. The
transmitter can be terminated into a 50 to 1,200
pure resistiveload at zero degrees phase angle.70
to 850 ohm load at plus or minus 45 degrees and
100 to 600 ohms at plus or minus GO degrees.

I i G Write for-your copy of
._:v" f { Electronic Telisis — a 64

l (p(:}' page booklet fully iftus-
P trated — covering funda-
e : mentals of Electronics

and many of its impor-
tant applications. Writ-
teninlayman’slanguage.

8 ARMY- NAVY "E" AWARDS
. m.o"/,, . % for production efficiency
/ﬂlﬂts / / SanBruno 5, Salt Lake City 3

achieve outstanding results

This Collins type 231D-11 (Navy TDH) radio transmitter
is an outstanding demonstration of the value of capable
engineering coupled with the intelligent choice and use
of vacuum tubes.

It is the latest of a series of Collins Autotune, quick shift
transmitters which were originally introduced in 1939,
and which use Eimac tubes in the important sockets. In
the 231D-11, two Eimac 750TL tubes in parallel make
up the power amplifier, while a pair of Eimac 450TL
tubes in class “B” are used as modulators for voice and
MCW emission.

Mr. F. M. Davis, General Manager of the Collins Engi-
neering Division, says: “Eimac tubes have been found to
be reliable, rugged and capable of withstanding the severe
overloads encountered during equipment tests, without
damage.” Statements like this, coming from such men as
Mr. Davis, offer proof that Eimac tubes are first choice of
leading engineers throughout the world.

Follow the leaders to

Eimac has received

EITEL-McCULLOUGH, Inc., 956 San Mateo Ave., San Bruno, Calif.
Plants located at: SanBruno, California and Salt Lake City, Utah
Export Agents: Frazar & Hansen, 301 Clay Street, San Francisco 11, California, U. 5. A,

COMMUNICATIONS FOR MARCH 1945 o &3
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PROTOTYPE SECTION
— 000

-

m-DERIVED SECTION

Figure 23 (above)

Graph of variation of
characteristic impe-
dance versus frequency
in the transmission
band of prototype filter
of T-configuration.

—

S e

ATTENUATION

Figure 24 (left)

(a) Low-pass, com-
posite filter consisting
of a prototype section
and an m-derived sec:
tion. (b) Attenuation
versus frequency in
composite filter term-

inated in R = VL1/C-.

Figure 25

Generalized section of
an m-derived filter sec~
tion, showing the rela-
tionships between the
elemnts of this section
and its prototype.

Z‘or 2o

(Continued from page 82) ‘
veloped. Referring to the reactang

curves for this filter, Figure 4, it wi}
be noted that at the cut-off frequency §

X1 e —4X2, Qz;l
but at this frequency |
X, = j2micLs I
and *
1
Xy=-j—
27"ch2
or
2
—4Xa = )
7£.Co
Substituting these values of Xi aul
~4X, in equation 2, there results i
1
L1C2 ==
i

Now referring to Figure 23, it is ev|
dent that the best that could be done |
an attempt to make the load impedan
and the characteristic impedance of t
filter network approximately the same |
to have R, the receiving network res

tance, equal to VLi/C.; that is |

L 'f
—=R |
C. \

There are now available two independdi
equations, cach in Ly and C.. These eqy
tions may be solved simultaneously, a
the values of L, and Ca determined

terms of known quantities. From thi
equations i
R b
Yy =i [
mfe i
1 2
C.=
mf{.R

The equations for the constants for
high-pass prototype can be derived i
very similar manner. In determining
equations for the constants for the ba
pass and band-elimination protypes,
mathematical developments, while
difficult, are considerably more invol|
and complex. Design formulas for e
type of filter are given directly be
the figure of the filter to which t}
apply. For example, the equationsif
the determination of the constants for
prototype band-pass filter are shown|
rectly below Figure 13. ]

Thus far, the discussion relating to|
sign formulas has concerned the prv
types only. Since the derived type 15 |
tained from the prototype, there must
definite relations between the const:
of the prototype and those of the der
type. These relationships are ful
mentally the same for all classes of fil
of the T-type configuration, such as |
been treated in this discussion, and:
shown in Figure 25. This Figure is ¥
(Continued on page 88)

Electronic Research

CORP.

& Mjz.

COMMUNICATIONS—ELECTRONIC EXECUTIVE

desires new connection.

16 years’ executive experience interni|

1814 E. 40TH ST. CLEVELAND 3, OHIO
: Development and Manufacture of
TRANSMITTERS AND RECEIVERS, AM AND FM
INDUCTION HEATING FURNACES

ELECTRONIC GAUGING EQUIPMENT
INDUSTRIAL ELECTRONIC EQUIPMENT

carrier. Organization and administrative ability coupled wi
knack of ccordinating research, engineering and production wi
sales and service. Broad experience: point-to-point, fa,csim'l'.l

tional and domestic communications with an established comm‘x!

voice, aircraft, VHF, marine, program transmission, FCC p*
cgdu&es. Box 345, ComMuUNicATioNs, 19 E, 47th St., New Yo
17,
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PLUGS & CONNECTORS
JIGNAL CORPS - NAVY SPECIFICATIONS

= LTS

s e —

B

70 Types

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

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

NAF

1136-1 No. 2129381

Other Designs to Order

FOR VICTORY

Remler is equipped for the mass production of many types of

radio and electronic devices from humble plugs and connectors

to complete sound amplifying and transmitting systems. In-

genious production techniques contribute to Remler precision,

reduce costs and speed up deliveries. e The Axis is on the run

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

Wire or telephone if we can be of assistance

REMLER COMPANY, LTD. -

2101 Bryant St. - San Francisco, 10, Calif.

REMLER

www.americanradiohistorv.com

SINCE 1918
-ﬁnnoancin & Communication Equinment
g guy?

'
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VETERAN WIRELESS OPERATORS

W. J. McGONIGLE, President

Dinner-Cruise Awards

MONG the awards made at the

A VWOA twentieth anniversary

dinner-cruise were Certificates

of Merit to Peter Podell, James V.

Maresca and Sam Schneider for their
efforts in founding the association.

A posthumous certificate was pres-
ented to William Fitzpatrick and was
accepted by his brother Joseph Fitz-
patrick.

A Marconi Memorial Medal of
Merit was presented to William J.
McGonigle, VWOA president 1n
recognition of his devotion to the as-
sociation. He was bulletin editor in
1930; seccretary and  director, 1933
through 1936; and has been president
and director since 1937. The medal
was presented to Mr. McGonigle by
Brigadier General ““Dave”  Sarnoff,
first VWOA life members.

Broadcasts

HLE  dinner-cruise  ceremontes

were broadcast for an hour

over f-m station WBAM, ai-

filiate  of WOR-Mutual. Musical

salutes to each of our armed services

and the United Nations by Ted McEl-

roy’s eighteen-piece employvees’ orches-
tra were a feature of the broadcasts.

Presentation of the Marconi Me-

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

At the VWOA banquet. Left view, left to right:
Major Gen. Frank Stoner, Brig. Gen. David
Sarnoff, Jack Popelle, Orrin Dunlap, Jr., and
E. K. Jett. Right view, left to right: R. Morris
Picrce, Brig. Gen. H. M. McClelland, Major
Gen. H. C. Ingles, and W. J. McGonigle.

[ ]

morial Service Award Plaque to J. R
Poppele, president  of  Television
Broadcasters Association, was broad-
cast over WEAT and the NBC net-
work. . Presentations of the Marcomn
Memorial Medal of Achievement to
Dr. Allen B. Du Mont; Marcom MNe
morial Medal of Service to R. Morris
Pierce and Marconi Memorial Medal
of History to Orrin E. Dunlap, Jr.,
were also broadcast over the NBC net-
work.

Dinner-Cruise Speakers

RANCIS COLT DE WOLF,
chief of the Telecommunications
Division of the Department of
State, presented an intriguing  mes-
sage at the banquet. He predicted a
radio world with an expanded spec-
trum and minimum interference func-
[ J

Below, guests at the VWOA banquet. Left view,
left to right: E. H. Rietzke, Ludwig Arnson,

Arthur Lynch. Center view, Dr. Allen B.
DuMont. Right view, left to right: B, G.
Seutter, Ted McElroy, J. W. Chaplin, and

W. J. Halligan.
[ J
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ASSOCIATION NEWS

GEORGE H. CLARK, Secretary

tioning as the great trunk lines, aide
by a vast network of secondary cd
axial cables and land lines that woull
systematize the whole world to provid}
twenty-four-hour service to any poir |
on earth.

He foresaw the possibility of senc}
ing telegrams and other messages bl
means of a ‘quarter-in-the-slot’ radi}
and facsimile system that would spa}
continents and oceans. He envisione|
also the establishment of a world-wic}
uniform rate for such messages. Pou
sibly six to eight channels on a sing!}
frequency might be used, he said.

He stated that in our future worll
written messages will be sent by fas
simile and charges will be based o
the square inches, or preferably squai}
millimeters. We shall avoid all po
sibility of error in transmission, b
said. He added that we also anticipa:
the day when, at our breakfast table
every man will find his favorite new
paper whether it be from New Yor
I.ondon, Paris or Rio de Janiero.

Ingles, members of the VWO

were told that their familiari
with the science has provided an 1
sight into the untold potentialities th
lie ahead.

IN a talk by Major General H. (
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COURTESY CAA

N O
0 S ADMINISTRATION

SERVICE

Class 1 or Class 5

Whether it’s a Class 1 Airport for the private owner, or Class 4
or 5 for the largest aircraft, RADIO RECEPTOR has the required
experiences in designing and installing essential radio equipment.

RADIO RECEPTOR has, for many years, been serving airports and
airways —in peace, throughout the nation —in war, throughout
the world. Consistently, our equipment has performed faithfully
and well.

See RADIO RECEPTOR first on contemplated airport projects.
Regardless of size, the services of RR engineers are freely avail-

able for consultation purposes.

Send NOW for your copy of our booklet, “Highways of
the Air”’ — published for those interested in airports. It
will be sent without charge or obligation. Dept. No. C-3.

RADIO RECEPTOR COMPANY, Inc.

231 WEST 19¢h STREET NEW YORK 11, N.Y.

Engineers and Manufacturers of Airway and Airport Radio Equipment

SINCE 1922 IN -RADIC AND ELECTRONICS
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Performance

Engineered
TO THE

Hermetically sealed, output trans-
former. Terminals constructed of
Pyrex glass with Kovar electrodes

and metal collars. Designed and

constructed to pass 5 cycle im.
mersion test.

This type T-7029 Filament Trans-
former with H, V. insulators is one
of many designs we have pro-
duced. Send your specifications,

THE ACME ELECTRIC & MFG. CO.

CUBA, NEW YORK » CLYDE, NEW YORK
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FILTER ANALYSIS
(Continued from page 84)

fectly general. The impedances Z: and
Z: are X, and X, respectively, of the
prototypes and, hence, may take nu-
merous forms, the forms they take de-
termining the class of filter, high-pass,
low-pass, etc. As a specific case, I'igures
3 and 6 show the relationship between the
constants of the prototype and the de-
rived type as obtained by the application
of the general relations indicated in
[Figure 25.

The derived type is usually referred to
as the m-derived filter because of the
prevalence of the constant m in the re-
lationships shown. The value of m de-
termines the frequency or frequencies at
which infinite attenuation occurs, or in
other words, determines fos The con-

stant s must always be positive and less
than one. When m is unity, the derived
type resolves into the prototype. This
can be easily verified by substituting unity
for m in Figure 25 As m decreases in
value and approaches zero, the frequency
foo approaches the cut-off frequency.

The value of m is determined from the
values of f. and f _ in the low-pass and

high-pass filters and from f., f., and
oy o

f a0, 0r { 55, in the band-pass and band-

elimination filters. Before a design is
started the values of these frequencies
would, of course, be known and would be
determined by the requirements of the
job to which the resulting filter is to be
applied.  The relationships between m
and these irequencies are shown along

with the design formulas for each of
the various filter types in IFigures 6, 11,
16 and 21.

[To Be Concluded in April
COMMUNICATIONS]

BROAD-BAND ANTENNAS

(Continued from page 70)

are laid off on their respective ordi-
nates but with opposite sign. The line
AD constructed through these two
points represents accurately the sus-
ceptance of the desired parallel 1/4
stub. From the intersection with the
7 axis the resonant frequency of the
stub may be calculated, from the slope
of the line the characteristic impe-
dance may be obtained.

Space does not permit the discussion
of the effect of series half-wave lines
nor the results to be expected with
two-element networks employing all
combinations possible. A two element
network will be demonstrated in the
concluding part of this discussion.

In general it is easier to match high
impedance (or anti-resonant) an-
tennas than lIcw impedance antennas;
however, good results may be ob-
tained on resonant antennas through
proper choice of elements.

It is usually better in two or more
element networks to use the first ele-
ments to positioh the impedance curve
in the complex plane so that the ad-

www.americanradiohistorv.com

l 0,000 PA RTS -immediately

available on priorities.

SAME-DAY SERVICE

Trained expeditors fill your

T i e R T TR Y T~ =i,

order the day we receive il.

SINCE 1922 we have been

known as reliable and
responsible jobbers, wholesalers:
and manujacturers, of radio

and electronic equipment.

WORLD'S LARGEST
RADIO SUPPLY HOUS

Originators and

Peacetime Markelers

of the celebrated

_Lafayeffo Kudi

Write today for our bargain

flyers and special bulletins.
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on of the final element achieves
« maximum bandwidth.

4 I1l—The Broad-Band Fan Antenna

.t low {frequencies resonant an-
na dimensions are of the same
wer as aircraft dimensions so that
fanting of a suitable radiating device
s difficult problems to the an-
qa designer. If in addition it is
rcified that the antenna be broad
«d and yet offer negligible wind
iz, the problem seems nearly im-
gible at first glance. This is so
muse conventional broad-band an-
1a design at very-high frequencies
¢ resulted in expanding the physical
k of the ordinary quarter-wave radi-

|- into cone or cylindrical shape. |

th an expedient is obviously im-
rctical at frequencies from 10-100
. where such techniques would re-
1 in sheet metal antennas 3-30 feet
th, that would be difficult to mount
il too large to fly safely. For these
isons the investigation of multi-wire
rennas was undertaken with the end
iview of simulating a large metallic
¢ face by means of a few small wires
y7ing negligible wind drag.

Ixperiments with a two-wire V
tenna demonstrated that consider-
1e flattening of the resistance and re-
yance curves over a band of fre-
yncies is possible by use of flare
irle between the wires of 50-05°.
L ove this angle only very slight im-
swvement could be obtained. Appli-
ion of matching techniques to the
| antenna indicated that increases in
“idwidth from 8% unmatched to
1% with matching section were pos-
ile. As applications requiring
prater bandwidths than this were
icessary further investigation was
de.

't was found that addition of a
‘b wire joining the two V' wires to
tke a fan antenna greatly improved
I impedance characteristics obtained.
fidition of more wires to produce 3-,
it and 5-wire fans likewise achieved
lprovement although here it was
in that the increment in going from
lo 5 wires is considerably less than
it in going from 3 to 4. It was
Aickly apparent that a 3- or 4-wire
h represented the optimum antenna

| this type from the standpoint of |

sirable physical and electrical char-
iteristics. Figure 5 shows a 3-wire
f1 mounted on the tail of a B-24. The
‘res have been exaggerated in the
I wtograph in order to see them at
!‘-‘l. As may be seen a compact in-
‘nspicuous  structure is possible.
worable impedance characteristics

(Continued on page 90)
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SPARE PARTS BOXES

'Made as per specification—42 B 9 (Int) for shipboard use,

Electrical and Mechanical. Navy grey finish.
Immediate Delivery.

No. 1025.1 i
12Yx 6" x 6"
24 STOCK SIZES
Number | Length| Width| Height {
102541 12 6 6
1025-2 12 9 )
1025-3 12 12 6
1025-4 12 9 9
1025-5 18 9 6
1025-6 18 9 9
1025-7 18 12 9 l
1025-8 18 6 (] :
1025-9 18 15 9 !
1025-10 18 12 6 |
1025-11 18 15 12 ;
1025-12 18 12 12 1

1025-13 18 18 12
1025-15 24 15 12
1025-16 24 15 15
1025-17 24 18 12
1025-18 24 18 15
1025-19 24 18 18
1025-20 24 12 9
1025-23 30 15 9
1025-14 30 15 12
1025-22 36 12 9
1025-21 42 9 9
1025-24 42 12 9

WRITE FOR PRICE LIST

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

STEEL EQUIPMENT COMPANY
349 Broadway, New York 13, N. Y.  Factory: Brooklyn
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HIGH - SPEED
PRODUCTION
TESTING . . ..

S Wi

Modified Wheatstone Bridge. High
and Low limit dials. Continuously
variable. Any tolerance between 0 to
30% low; 0 to 40% high.

Sensitive galvanometer provides in-
dication. Guaranteed accuracy plus/
minus 1% of standard; Model LB-3,
A%.

Resistance decade at rear of cabinet.
Can also be used with external stand-
ards. Checks resistors between 1 ohm
and 3 megohm.

Entirely self-contained. Furnished
complete, ready to operate. AC oper-
ated. 15" x 6”7 x 10" h.

2

® The up-to-date way to test resist-
ance values for given tolerances,
on the busy production line. Neg-
ligible setup time. Great flexibility.
Wide-range accuracy. High-speed
operation. Extremely rugged. Can
be operated by anyone. Typically
an “Industriai Instrument” which
soon pays for itself in production
time saved.

e Write for bulletin . . .

Indusitrial

LT

T and
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(Continued™ from page 89)

have been obtained through use of sev-
eral wires; favorable pattern charac-
teristics can be obtained by orientation
of the mounting. In this instance it
was desired to direct the pattern
downward. The small size of the an-
tenna wires and insulators insures al-
most negligible wind drag at present
day aircraft speeds; so design specifi-
cations can be successfully met with
this type of fan antenna.

IFigure 4 shows the matching section
analysis of a three-wire fan similar to
the one depicted in Figure 5. Here
the original antenna curve represented
by the dashed curve lies slightly to the
left of optimum position in the ¢ = 2
circle. Addition of a series condenser
has the effect of translating the curve
downward into a more favorable po-
sition in the circle, then addition of a
»/4 shorted stub in parallel collapses
the curve into the p = 2 circle with
attendant increase in bandwidth. In-
spection of the s-w-r curve shows that
the initial bandwidth of 109 has been
increased to 32% by matching.

For applications requiring greater
bandwidth, addition of another wire
to make a 4-wire fan and adjustment
of the lengths to position the antenna
curve favorably in the complex plane
have led to bandwidths as high as 199
unmatched and 459 when matched
with a suitable network.

The techniques of antenna design
described in this part coupled with the
measurement and matching techniques
of parts I and I/ constituted a power-
ful method of attack to low-frequency
aircraft antenna problems. The method
is not necessarily limited to low fre-
quencies; and, in fact, has been suc-
cessfully applied at much higher fre-
quencies.

Figure 5

Three-wire fan antenna on B-24: 1, spring ten-

sion unit; 2,

) insulator leadin; 3, insulator;
4, wire.

(Wires have been accentuated in illus.

tration to improve visibility.)

www.americanradiohistorv.com

These two Johnson sockets hove-!
identical shape and size. Only g
ceramic expert can tell them apart yeti
the No. 2095B regularly sells for morei"
than twice as much as the No. 209.

Our customers know that there are
hidden values in the No. 209SB. It has |
best quality, low loss, steatite insula- !
tion and beryllium copper contacts;h
While the No. 209 is correct for certain
applications it does not have these ex- |
pensive special materials. Each socket®
would be a logical choice in its properd
place. Although the difference is notd
visible to the untrained eye, it would bek
very obvious in a carefully gauged per-%
formance test. |

Not all of our customers for thej.
No. 2095B go into these details. They "
merely buy the socket for the hidden
values which are built into every John--l_
son product, since they take Johnson'sf

recommendations with confidence. ks

K
I

i

tube type, in addition to the abave ald
standbys. '

There are Johnson sockets far everyFi
¢

Data for both types:

Diameter _________ 213/16"
Height _______________ 178"
Type ____._._______UX BASE

Mounting centers ___2 5/16"

Ask for Catalog 968E

a éamoad name in Radio

E.F. Johnson Co.

Waseca, Ml
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(Continued from page 58)

cetver it operates as a four-tube super-
Jwith one r-{ stage, separate local os-
It01 mixer, and i-f/a-f reflex ampli-
| with a metal rectifier for detection
| automatic gain control.
or transmission the local oscillator
1} is employed as the master oscillator
{ the i-f/a-f reflex amplifier as the
l.ulatlon amplifier, followed by the
er amplifier.
‘he set has a frequency coverage of
h 7.3 to 89 mc. An i-f of 285 ke 1s
1. With a 4 rod antenna its range is
ve-quarters of a mile. The transmit-
power is .2 watt. Throat microphones
iused.
‘nother model that has proved quite
“tive is the 18, This is a six-tube
i-pack transmitter-receiver which 1s
il primarily for 'phone communication
ween company and battalion headquar-
. Later models of this set also pro-
¢ for c-w operation.
he set is self-contained and housed in
se 11”7 x 10” x 17". Its weight, in-
ing harness and battle battery, is 32
ids. When using a 10' rod an-
La the two-tube transmitter with a
ver of .25 watt and irequency cover-
of 6 to 9 mc, has a range of over five
:s. Changeover from send to receive
ffected by the switch in the micro-
ae.
his model, which is carried on the
¢, has an antenna socket on the side of
aicase rotatable through 90°. Thus the
: antenna can be maintained in a ver-
ul position even when the wearer is
vg prone. Incidentally this set 1s not
anded to be operated by the wearer but
3a second person. The receiver is a
a-tube superheterodyne.
[odel 46, used by infantrymen and
t-ated entirely by switches, is crystal
itrolled on three spot frequencies.
“se frequencies fall in either the 3.4 to
. 5to 6 64 to 76 or 7.9 to 9.1 mc
ids, and are pre-selected by plug-in
(s.
he superhet receiving section of this
tube transceiver employs four tubes;
Tlode -pentode frequency changer, two
- stages, diode detector and avc, and
yut reflexed into the second i-f stage.
I intermediate frequency is 1,550 kc.
oth the local and master osciliators
the three-tube 1.5-watt transmitter are
tal controlled. The modulator tube
Yriven by a triode microphone ampli-
¢ which can also be used to modulate
teraphic transmissions.
the transceiver uses a 9’ sectional rod
tnna with which it has an effective
dight range of some ten miles. De-
hed pnmarlly for beach operations,
fre it is employed for ship-to-shore
Imunications, it weighs 24 pounds com-
le with battery, which is carried in a
firate haversack.
‘ecause of its use in combined opera-
Is the set has been rendered as water-
Iof as is practicable. A rubber sheath
ises over the six-pin plug and socket
fthe operating panel connecting the bat-
#7, 'phones and throat microphone to
! set. On the 7” x 4" panel, which is
the top of the set when in the operat-
position on the wearer’s chest, are a
s-button send-receive switch, ' three-
mel frequency-selector and on-off
tch, three-channel frequency-selector
on-off switch with visual indica-

(Continued on page 94)

FIGHT
GIVE

Make Democracy

| 3¢
ol BBLr

MERIT COIL & TRANSFORMER CORP.

TELEPHONE

4427 North Clark St. Long Beach 6311  CHICAGO 40, ILL.
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16000 Series

Transmitting Condensers

A new member of the "Designed for Appli-
cation'’ series of transmitting variable air
capacitors is the 16000 series with peak
voltage ratings of 3000, 6000, and 9000
volts. Sturdy construction, thick, round-
edged, polished aluminum plates with 1%’
radius. Constant impedance, heavy current,
multiple finger rotor contactor of new design.
Available in all normal capacities in single

and double sections.

JAMES MILLEN
MFG. CO., INC.

MAIN OFFICE AND .FACtégv" :
MALDEN .
MASSACHUSETTS

CATHODE FOLLOWERS AND
PLATE-LOADED AMPLIFIERS

(Continued from page 56)

put impedance of the cathode follower
should be calculated from

R«

V(14 A+ (i/1)?
rather than by equation 7.

(21)

Input Admittance

It is a familiar fact that the input
admittance of a plate-loaded amplifier
is affected by the load circuit through
the grid-to-plate capacity of.the tube.
If we visualize the input admittance as
a resistance shunted by a capacity we
may State:

(@22

input resistance = —— .
27 fCyp Asing
and

Cer (1 + A cos9)
(23)

input capacity = Cgx

The net input resistance consists of

‘the result of equation 22 in parallel

with the actual grid return resistance.
\We note therefore from the above
equations that the input admittance in-
creases with frequency and gain.

The input admittance of a cathode
follower (for capacitive load) consist-
ing of a resistance and capacity com-
ponent may he given as

(14 A)* 4 (f/fe)?

27 (1/i2)* Cox G Ry
249)

input resistance = — -

and

input capacity

(1+A)+(f’f)
(1+A) +(f/f)

(25)
f
<<
2
the effect of the grid-to-cathode ca-
pacity is reduced to C,./1 + A.

The resistance R’ is in shunt with
the existing grid-return resistance,
The effect of the grid resistor may be
made small by returning it to the
cathode instead of ground as shown
in Figure 4d. The equivalent grid-
ground resistance is then

Atlow frequencies (\\ hen

Rex
equivalent R, =

1-A’

The effective grid-to-ground resis-
tance may therefore be made much
higher than the actual grid-to-ground
resistance. This result gives the
cathode follower a great advantage
over the plate-loaded amplifier. The
cathode follower may be desigried to

is going rour

209

Purchasing Agents are saylrﬁ

If we need tubes, mete!;
capacitors, resisto|
test equipment, or a;
other radio and ell
tronic components, whj;
do we do? We ¢

HARVEY—he has ’e;hj

!

> -

Wartime Agencies are sayin
If HARVEY can’t fy

% nish us with the pajy

we need, he finds the

for us — or gives |}
something that will |}
the bill. ]

Training Schools are soyin_nf
. . . and besides, we ]
extra service from |
staff. They know t|
ins and outs of th
priority business, al|
know how to cut throuj
red tape.

Laboratories are sayinyg

HARVEY delivers! I
time lost on the orde
we send to him. Th!
place has good, eﬂicxeﬁl
service.

\U

'I

WHAT THE FIELD IS SAYING IS §|
{
WRITE, WIRE OR TELEPHO[:
HARVEY FOR CRITIC,
RADIO AND ELECTRON
PARTS AND EQUIPMEN,.
,'
A Telephone: LOngacre 3-1800 ‘

T T 1Y 'l"l'lT'

laly

103 WEST 43rd ST., NEW YORK 18, N. :
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we a low loading effect on the input
Bnal circuit.
Mquation 24 indicates that the re-

ifted input resistance is negative.| | 3 lo_o o STREAML'N'NG
¥is effect sometimes causes oscilla- e 2

s to be set up if any inductance , _EQ’ . l'ow RESISTANCE
gsts in the input circuit. This con: 7 = = | MEASUREMENTS

dion may be prevented by adding a

lall series resistor of the order of % Are you required to make hundreds of

accurate “Go, No-Go'’ low resistance

,1 . ohm be?ween 'mput' and grld. 7 3 measurements? The Shallcross Portable
{ilhe equations given thls'paper . 'F { Low-Resistance Test Sets are ideal for mak-
fhuld prove of aid in designing E ing rapid measurements in bond testing,
¢hode-follower devices. It should be , 2 ] - Sl switch and relay contact resistance testing,

pnted out, however, that in some " g bar-to-bar commutator readings, etc. Write
@lications, the constant-output im- for Bulletin LRT. -

'Mlance and higher gain of the plate-
ided amplifier may favor its use.

As an example of the calculations
irolved in designing a plate-loaded

aplifier or a cathode follower as a HIGH-VOLTAGE

liv-impedance output device let us|

gisider the following problem: MEASUREMENT :
PROBLEMS SOLVED

\ Shallcross Portable Kilovoltmeters, Kilovoll-.-"
meter Multiplierss (for use with external
meters) and Corona Protected Resistors!(for

TYPE 645 FOR FIELD
INSPECTION WORK

A low output impedance is desired
a source of sinusoidal voltage, so

tht loadi ill no us 1 ex-
it loading will not cause an e TYPES UP TO 30

Wgpive vanation fid output voltage. voltages up to 200 KV) comprise a complete line of high- KV AVAILABLE
fie output impedance should be of the voltage measuring apparatus. Over a period of years FOR

gler of 100 ohms and the gain of the Shallcross engineers have pioneered in the field of modern 2 APID DELIVERY!
gtput device may not be less than .7. high-voltage measurements. They will welcome an

If we were to design a cathode o d opportunity to put their experience
dlower having these characteristics, to work on your problem.
% circuit might appear as in Figure o

The output impedance is approxi-
ately

ONE BRIDGE THAT

Ry " 'y B
: =1 — 100. (from equation 9) 2 DOES THE WORK OF 'I'WO
+ Gm' Rk' Combining both Kelvin and Wheatstone
§d the gain 1s bridges, this popular Shallcross instrument
G Ru provides a resistance measurement range
= — __ =07 (from equation 5) TYPE 638-2 from 0.0001 to 11.11 megohms in a single
1 4+ Gm Ru (YNNG  portable instrument. Just the thing for maintenance, pro-

AND WHEATSTONE duction line tests, field investi-
BRIDGE gations, school and laboratory
work, etc.

! Solving these equations, we obtain

Ri = 333 ohms
ad

Gm = 7000 micromhos

A pentode such as the 6AC7 or ACCURATE VOLTAGE

"W G7 would have the required trans-
¥nductance and could be used as the DIVIDERS
wthocde follower. Shallcross Voltage Dividers (Decade Potentio-
lIf we were to use the same fribe me?ers) are available in a wide range of total ‘ ‘
) resistance and voltage increments. Many special units
1 al)_ove_as a plate-loaded arppllﬁ_er, reqularly produced for special applications. Write for TYPE NO. 845
e circuit would appear as in Fig- latest data bulletins on any Shallcross instrument type. POPULAR

140 . .
re 1. To obtain an output impedance " 3-DECADE UNIT

"Jual to 100 ohms, it is only necessary
18 make Ry equal to 100 ohms. The
yifin of the circuit will be equal to
| since we have shown that for equal
Ltput impedance the gain of the plate-
Maded amplifier is equal to that ~f
e cathode follower.

As far as the foregoing calculation:
YBre concerned, there is no obvious dif-

MANUFACTURING COMPANY

'rence between the results obtained DEPT. C-35 COLLINGDALE, PA.

om the two circuits. Furthermore,
(Continued on page 94)

ENGINEERING » DESIGNING « MANUFACTURING
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| tor, vernier tuning control, antenna socket | | PLUGS and SOCKE“

| and six-way socket. _
I Although these pack sets are rugged \ \\3 A high quality ling
and can be employed for stationary oper- of small Plugs anll’

| ation, their range is such that their uses .
Sockets adaptabl,&.

lare somewhat limited. It is obvious,
therefore, that commanders would demand to a th d i’
the erection of stations providing greater 0 a thousand usesy!
All Plugs an¢
 §
Sockets are Polar

range as far forward as possible. One
such model is the general purpose trans-

I

ized."Knife-switch',‘le

Socket contactg

ceiver, 22, which can be transported in a
P-306-CCT are of phospho;

variety of ways.
bronze, cadmi

The receiving section of the 22 is a
seven-tube superhet employing one r-f
stage, separate local oscillator, mixer,
two 1-f stages, diode detector and pentode
output. -

&% 7, ed. ‘
receiving tubes are used for the_ modula- plated. Bar tYp'}u
tor which incorporates automatic control Plug contacts arejs
of drive and modulation. A con_nbmed of brass, silver
master-oscillator frequency-doubler {feeds ‘
three pentodes in push-pull in the output S.306-AB plated. fr
stage. Insulation is of BM 120 molded Bakelife/}
from 2 to 8 mc.

° ings. Made in 2 to 33 contacts. Althouqhi’

E FOI.I.O w E R s designed for 45 volts at 5 amperes, these;'

c AT H 0 D Plugs and Sockets can be used at highe1

(Continued from page 93) ratings where circuit characteristics per

if the output capacities of both de- || mit. 2 contact round, others rectangular, '

vices are . approximately equal, the || For additional information write today for:

METAL TUB E bandwidth of each device will be the catalog No. 14 showing complete line ol

same. Electrical Connecting Devices. 1

mm our illustrative case, the use of 2460 W.GEORGE ST. CHICAGO 1i
the cathode follower would prove ad-
vantageous. It should therefore bLe
kept in mind that in many applica-

tions, the advantages of the cathode

follower over the plate-loaded ampli

When used for transmission two of the
The set has a frequency coverage of Caps are of metal with formed fibre lin
BES'STO ns If high input resistance, low input t
capacity and low distortion are desired HOWARD B. JONES ComPANYS
fier may be debatable.

v Clarostat pioneered the plug-in
metaltube resistors found today in
many compact AC-DC radio sets.
These handy resistors serve as
voltage reducers and also as re-
sistance networks for supplying a
plurality of voltages. Clarostat also
makes voltage regulator ballasts in

perforated metal cases, either as EXTERNAL'AN&DE TRIODES ' NAME

pPlug-ins or for permanent mounting. (Continued from page 62)

It you are seeking such handy, ac- | ceed 70° in water-cooled triodes. Any| ¢
curate, dependable resistors for | hissing at lower water temperatures | Pl AT Es
your electronic assemblies, please |indicates localized heating and boil-| |
bear in mind that Clarostat means |ing, which should receive the immedi- SCALES, GAUGES CHARTS
outstanding experience, engineer- |ate attention of the maintenance en-| ' F ! )
ing and production facilities. gineer. In the forced-air cooled| ' CALCULATORS,

tubes, a temperature rise above the Lo DIALS, ETC.

normal operating temperature should
be investigated. A careful check of
operating temperatures compared with
the ambient temperature logged over
a period of time will give valuable in-

| . g e = F\:; s, = “Toy s . . ‘ ‘ o
% Submit that pr oblem... formation for the determination of the = : istars. @
Send those resistance, control or allied re- |limits of the normal temperature @ Impervious to moisture, grease,

quirements to us for engineering collabore | range. oils, acids, alkalis. lﬂg
tion, specifications., quotations, While many overheating troubles ® Prmtibngffuaranteed not to wash |
or rub off.

may be traced to the improper func- ! 7 .
tioning of the cooling system, often o Nlon;_lnflammable, non-corrosive
the trouble is actually in the electri- ® :?s * . . :
cal circuit the tube is driving. It is rinted and laminated vinylite and '

; i !
posslb]e for the efﬁClency of o Cipews cellulose acetate.

3 ] SAMPLES AND ESTIMATES GLADLY SUPPLILD ON REQUEST f'
using  high-power external - anode WA DOpann, i

tubes to drop without noticeable
L .

change in anode voltage or current.
Such decreased eﬂiciency will Sl]ow ’RINYING—'ABIIICAVING — FORMING

N\ 1 up in increased heating. Properly ad-
CLAROSTAT MFG. CO., Inc. - 285-7 N. 6t St., Brooklyn, N.Y. | justed loads and close overload protec-

9¢ e COMMUNICATIONS FOR MARCH 1945

&
&

-4

ESTABLISHED 1891

460 W. 34th STREET, N. Y. C.

www.americanradiohistorv.com


www.americanradiohistory.com

pn will go a long way in insuring
lgng tube life.
¥ The largest weight of responsibility
Ur the long life and trouble-free serv-
Je of high power tubes falls on the
ylaintenance engineer. Radio broad-
Misting over a period of years has as-
Embled and trained a large force of
Wficient maintenance men, who by
ifeir careful scrutiny of all factors
thich may lead to tube failure, have
‘ken a place among the most valu-
le members of their station staffs.
) the field of industrial applications
i these tubes the same development
ust take place, and industrial main-
_#nance men will do well to study the
"Ichniques developed by these broad-
\st maintenance engineers.

"Y1 The water system for high power
ibes requires all the attention that
wny piece of rotating equipment nor-
. ally requires; and in addition there
the necessity for keeping the sys-
»m clean, removing scale from the
.node, maintaining adequate electroly-
s targets, and maintaining proper
Speration of the water flow interlock
JBystem. The problem of cleaning the
H-ale off the tube anodes has been the
Jubject of much discussion. Charles
/1. Singer*, one of the country’s fore-
Mio0st maintenance authorities, recom-
ends the removal of scale without
emoving the tubes from their sockets
~lecause of the great danger of me-
anical damage to the brittle tungsten
lament and the hanging electrode
Bupports. To accomplish this type of
leaning, about two pounds of tri-so-
ium phosphate are added to the cool-
g water and the system is flushed
r one hour with the filaments on
nd with a water temperature of 140°.
he system must be thoroughly
ushed before final refilling with pure
) flvater.

Other authorities recommend the
emoval of the tubes so that the scale
Mondition may be observed and the
leaning be adequately done. A 20%
olution of hydrochloric acid is gen-
#rally used with a soft applicator.
Jere again the tube must be carefully
insed to remove all traces of acid be-
ore replacing in the socket. Extra
‘are must be taken to prevent any type
, bf mechanical jarring to the tube dur-
ing the cleaning process.

| | Both methods of cleaning have their

lhdvantages and disadvantages, and
¢ Bhe maintenance engineer must base

Mis choice on many factors which are
| Bpeculiar to his own installation. It
thas been the experience of the author
ithat as long as the tubes can be
leaned in the socket sufficiently so
that the tube temperature does not
rise or excessive hissing does not take

|

!

(Continued on page 96)

3= AP

A No. 1 of a Series

COTO CLOSE-UPS

Back of each COTO coil winding lies engineering
skill . . . expert craftsmanship and ''know how' . ..
and much highly specialized equipment. All play
their parts in assuring correct coil function and
production costs in line with your requirements.

Modern Coil Winding in Multiple Groups

Nine coils are shown being wound simultaneously with .0007"
thick cellulose film interleaved between layers of wire.

Machines are automatic and versatile . . . capable of handling
a range of wire from No. 18 to No. 42 and acetate film or
paper insulation from .0007" to .005" thick . . . at high speed.

These modern facilities are available now
for war components and essential rated
requirements.

COTO-COIL CO,, INC.

65 Pavilion Ave., Providence 5, R. 1.
COIL SPECIALISTS SINCE 1917

MY of et o = P e S el 8 o bt e
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(Contimued from page 93) |

place, they should not be removed; but¥
|at the first indication that the clean-
| ing 1s not complete, the tubes must be
removed for cleaning. This system
also has a major drawback. It is pos-
| sible (with faulty observation) to get
a localized scale formation which
makes the removal of the tube very
difficult without damage or excessive
[loss of time during a tube change

@&@ | emergency. The use oi absolutely
Q‘ pure water gives one of the best means
of insurance against scale troubles.
Distilled water should be used wher-

ATTENUAT”RS ‘ ever possible. If other water nust

be used, the hardness must be kept be-

e - T ; P . . ' l ) - ; | |
e TRCH Lan,
i /. ' A Regular observation of the electroly- |

Specialists
in...

FEATHER |
EDGING |

COPPER ¢
MACHINE |
PARTS

on RADIO
TUBES

Why not try us?
"

—

2 sis target and frequent replacements
will do much to protect the other metal

parts of the tube socket water connec-
‘“s‘v‘(?&".‘,‘;?réf.j : | | tions with the insulating column. The
e operation of the interlock should be
checked against the tlow meter for
freedom of movement and for accuracy.
A regular check should also be made
of the operation of the plate overload
relays to assure proper adjustment and
:f:lst action.

T

e

X o,

We also do plastic injection |
molding up to 6 ounces 4

The problem of exuded gas within
[the tube and of Hash arcs was dis- |
| cussed earlier in this paper. Keeping
spare tubes gas free while not in op-
| eration becomes a major maimenancc'
| problem. It is possible to keep tubes
in good condition by rotating them so
that the spares see a week’s service

every three months. Operation at : S

normal anode potential tends to clean

| them up sufficiently in this period of

time. This requires frequent handling 1
By -

ARPIN PRODUCTS, Inc. ||

422 Alden St. Orange, N. J.

of the tubes, however, and in the case
of some of the larger tubes it may be
very detrimental.  Having duplicate
sockets for the tubes right in the
equipment so that the spare may be in-

serted in the circuit by relay switching ALL SHAPES ALL SIZES

is by far the best soluti > prob-
v the best solution to the prob Cobalt « Chrome « Tungsten
lem. The tube may be put into opera-

tion for short periods at irequent in- Stamped, Formed or Cast.
tervals to keep it gas free. A tube' ALNICO

that has been on the shelf for a long {Cast or sintered, under G. E. license}
period of time should be placed in
service with reducd anode potential.
In an hour or so the potential may
gradually be raised to its full valye.
If the tube should flash arc at any po-
tential as this is being increased, the

Thomas & Skinner

Also: LAMINATIONS for output trans-
formers of highest permeability. Stand-
ard stocks in a wide range of sizes for

potential should be reducd slightly for Audio, Choke, Output and Po'fef
a short period and again gradually in- Transformers, Write for dimension
creased until full voltage is obtained. sheet. . . . TOOLS . . . DIES . ..

Good maintenance is based on a STAMPINGS . . . HEAT TREATING.

complete knowledge of the equipment 44 YEARS' SPECIALIZED EXPERIENCE
being maintained, enough experience
with the equipment to recognize its op-
erating idiosyncrasies, and patience to
| LINCOLN STREET regard every minor irregularity of op-
JERSEY CITY 7, N. J. «| eration as an important indication that STEEL PHAEBUCTS €@, |
| trouble is in the ofﬁng. T1¥3 E. 23rd St Indianapolis 5, Ind

®
2LABORATORIES
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OMBINING COMPONENTS

( Continued from page 66)

jcitance of .263 mfd, reciprocal of
mich is 3.80228. By selecting the
§st series element from an accurate
Yck size of .3 mid, reciprocal 3.33333
Jix places), we can now determine
& second element is .46895. Reenter-
Jove, we find that the reciprocal of
4o second element is .46995. Reenter-
fiz the tables, we find the result to be
Jtween 2.1 and 2.2 mfd. In all prob-
Lility, there will be a slight correction
ir stray capacitances, ground capac-
\,, etc. For this reason, we list re-
§ltant overall capacitance obtained
fith several different values for this
scond capacitance:

§

Total Overall
reciprocal capacitance
) omid ....... 3.83333 0.2609 mfd
(1 mid ....... 3.80952 0.2625 mid
12 mid ....... 3.78788 0.2640 mid

' Brom this, while adjusting the second
Jement, we observe that a change of
-1 mfd produces a change of only
Bightly greater than .001 mid in the
X Bnal result. Thus, for any average
1 Begree of precision, it is necessary only
) have the first element of high ac-
"luracy. Since the requirements are

»ss severe on the second element, two
r more relatively inexpensive con-
ensers could be connected in parallel
form this second element, giving a
uch closer result.
Of course, if precision condensers
re used throughout, it would be pos-
ible to carry the accuracy to six places
r whatever standard required, as
hown in the method of obtaining ex-
ct values of resistance, since the re-
iprocal rule applies to either function.

As indicated, the method is very
exible and quite practical for applica-
ion in cases requiring a high degree
Uf precision. Probably the results ob-
ained could have as easily been worked
ut by graphical means, but there is a
ertain amount of error in the inter-
jretation of any graph. In the initial
teps, before referring to the tables, it
s very convenient to utilize the D and
1 scales of the slide rule, mentally
dding the reciprocals. Thus, we can
kentatively set up several possible com-
% inations for consideration, letting

lsuch factors as cost and space deter-
ine the final choice. With a slide

lfrule alone it is possible to set up a
_Mcombination with much less than 1%
t final error. This method is not pre-
|1'E sented merely as a wartime substitute,
A I:'mtause the problems involved might
i just as well be encountered at any

i¢0 &
s

)

What do you need in radio and electronic parts or equipment? If you think
it's hard to get—if you need one or a hundred—order from CONCORD,
by mail, by wire, by telephone. Our shelves are loaded with top-quality
merchandise, nationally-known brands, complete assortments. QOur radio
technicians are prepared to work with you and expedite special require-

Typical Values
Available Now!

i i arts listed
.saving prices on the four P
a&e(l,g:y :?e_typical of thousands of unusua

values offered by ‘Concord.

Full Wave Vibrator
Transformer, & Volts,
Imput—250 Volts.
60 MA. Ovtput Cc.T.

Push Button Switch, 4 Sec-

585000
P Peach 8 pull double |  Specially priced, 79¢
throw, with relecse |asmm————

bution as illustrated.

584029
Specially priced, 89(

m——

Cornell-Dubilier type
7JL6040, 4 mid. 600
volt DC wkg. oil filled

condenser.
$1.49

sB3015

1. R. C. type CS Dvol
Potentiometer
2500 ohm ond 25 ohm,

582007
Speciolly priced, 49(

Speciolly priced,

ments. Tell us what you need. We can
probably supply it from our huge
stocks—and ship it to you at once.

GET IT QUICKLY—from
CHICAGO or ATLANTA

CONCORD is geared to present-day
demands for fast service. Government,
Industry, and Institutions—the biggest
names in America—have discovered that
they are more likely to get what they want
from CONCORD, and get it sooner. Two
huge shipping warehouses, one in CHI-
CAGO and another in ATLANTA, are
ready to fill and ship your orders imme-
diately, no matter how large or small, no
matter where you are located.

FREE! NEW 64-PAGE

“Book of Values”

This big 64-page showing of available-
now parts for radio and electronics will
be ready about April 1st. It offers thou-
sands of hard to get parts at substantial
savings. Includes new 1945 Revised List-
ings of standard lines of Condensers,
Transformers, Resistors, Test Equipment
and other essential radio parts. Rush
coupon for FREE COPY—mailed to you
as soon as printed.

Concoro Rapio CorporaTion

J
-ﬂ!ﬁ..yeﬂe
265 Peachtree CSiriﬂ' L
I.T.l..'l.ﬁ.ﬁ.. : *

: ch - —ﬂI-llH——l-l-.u-———l:-——-—iI-l!——-hﬂ-————lﬂt-'—————i—_-“:———-
: o* 4  CONCORD RADIO CORPORATION
W ‘ 901 W. Jackson Blvd.. Dept. R-35
Y ¢ ® Chicago 7. tlinois
Please send me a FREE copy of the «Book of Values®* of radio and electronic parts
’q D‘o and equipment as soon as it’s off the press.
NGIIC. + « vevnsnn  esesensssanssannnsesessssssbaetaastsssiasaans s tteiiitss s
LT T I00056 00 055008 A8 55050 863598080 95908090 960608830 BACE0 09BE00TEE00000000G050 900 P2 00aa:
] Lol T R R R LY S ) < - PR

time.

| *
~ RUSH FOR FREE 64-PAGE “Book of Values”

+ v

901 W. Jacksen Blvd.
CHICAGO 7, ILL.

*

- S S W = ——
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Look to the Leader for Leadership

asd

#1218

PILOT LIGHT
ASSEMBLY

for
NEW LOW COST NE 51
NEON BULBS

This Gothard Assembly is especially
designed, with new type bakelite base,
to accommodate these latest style bulbs.
Particularly adapted to indicate that o
machine or device is turned “ON’ for
operation, because the neon bulbs ac-
commodated will burn several thousand
hours with very low current consump-
tion and inirequent need for replace-
ment, as against the approximate 600
hour life of ordinary lamps. Operates on
115 wvolts, it 200,000 ohm external re-
sistance is provided in series. The un-
breakable lucite protective cap, designed
and made for Gothard exclusively, pro
vides perfect light dispersion of its
warm neon glow in all directions. Lucite
€ap unscrews for lamp change. Bake-
lite socket. Polished and chrome plated
jewel holder. 1 mounting hole. Recom-
mended colors for lucite cap: clear, am-
ber or red. Also ask for complete in-
formation on Gothard No. 1216 Assembly
for NE 45 neon bulbs and wide range
of other Gothard Lights.

PRICE: $135.00 f.o0.b. Boonton, N. J.
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RANGE: Push button selection of five ran

ACCURACY: 2% of full scale. Useable from 50 cycles to 150 megacycles.

INDICATION: Linear for d. c. and calibrated to indicate r.m.s. valves of a sine-
wave or 71% of the peak valve of a complex wave on a. c.

POWER SUPPLY: 115 volts, 40-60 cycles—no batteries.

DIMENSIONS: 4%" wide, 6" high, and 8%"

MEASUREMENTS CORPORATION
BOONTON, NEW JERSEY

Harvm gloze
vistble
from all angles.

MANUFACTURING COMPANY
1335 NORTH NINTH STREET
SPRINGFIELD, ILL.

Export Division - 25 Warren St..
New York 7. N. ¥V

Cables—Simontrice, New York

Labouaitny

Shondiids

MODEL 62

"VACUUM TUBE VOLTMETER

SPECIFICATIONS:
ges—I, 3,10, 30 and 100 volts a. ¢. or d.c.

deep. WEIGHT: Approximately 6 lbs.

Immediate Delivery

www.americanradiohistorv.com

| of America. at Camden, N.

| Standards Association.

NEWS BRIEFS

| STANDARD FREQUENCY &
BROADCAST SERVICE EXTENDED i

Effective February. 1945 broadcasting of stand
ard frequencies and standard time intervalri
from  WWV near Washington, D. C. ha
been extended by broadcasting 15-megacyclif
signals at night as well as in the daytime,.

The service is continuous at all times day amT
night, from 10-kilowatt radio transmitters exi
cept on 2500 kilocycles per second where |
kilowatt is used. The services include: (!
standard radio frequencies, (2) standard time
intervals accurately synchronized with basi!
time signals, (3) standard audio frequenciesgr
and (4) standard musical pitch, 440 cycles pest

econd. corresponding to A ahove middle C.*
| ]

*

G. L. TAYLOR BUYS MIDLAND |

{

SCHOOLS
G. L. Taylor, president and active head ol"‘
Midland  Radio and Television Schools, Inc.?

has ucquired full control of the schools froms
KMBC. Under the new ownership the school
name will be changed to Central Radio & Tele.¥
vision Schools, Inc., the Midland name being !
retained by Midland Broadcasting Company, ¢
owners and operators of KMBC.

Mr. Taylor has resigned from KMBC as vice
president in charge of technical development. 1

Robin D. Comoton has been named tech-“

mcal director of Midland Broadcasting.

TBA FORMS ENGINEERING ¥
COMMITTEE !
A TBA engincering committee has been formed s
by F. J. Bingley, chief television engineer ofi
Philco and a member of the TBA board of §
directors.

Serving on the committee are: W. J. Pur. :

cell, G. E.; Dr. Thomas T. Goldsmith, Jr., Du §
Mont Laboratories; David B. Smith, Philco; &

B. Hanson, NBC; Robert Shelby, NBC |
(alternate); E. A. Hayes, Hughes Productions; [t
George Lewis, Federal Telephone and Radio 4
Corporation: Harry Lubcke, Don Lee; and |
H. L. Blatterman, Earle C. Anthony, Inc.

- * &

TOM JOYCE RESIGNS FROM RCA

Tom Joyce, general manager of
phonogr'aph and television
RCA Victor Division of the

the radio,
department of the
Radio Corporation

’ J. announced his |
resignation recently,

* * =

ASA SOUND LEVEL METER STANDARDS |

new American
meters has been

for sound
by the American r

standard
approved

The new standard supersedes a tentativel
standard originally issued in 1936, |
Among the improvements over the tentative
standard are the inclusion of design objective [
and tolerance curves for flat response-frequen-
¢y characteristics of sound level meters and
slight revisions in the previously agreed-on |

NAVY P-A BOOTH

Lté(jg) Charles Colledge, U.S.N.R., formerly of

» at controls of broadcast and

displayed at B Systery

the recent Navy electronic exhibit
in Chicago.

level ki

nt

i,

[
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Bres for 40 and 70 decibel equal loudness
'Wours.

Spies of the new standard, Z24.3-1944. may
\ﬁbtained from the American Standards As-
§:tion, 70 East 45th Street, New York 17,
§., at 25 cents per cony.

LA-NEMA STANDARDS AGENCY
ew agency, the Joint Electronic Tube En-
gering Council (JETEC), for the .st'andard-
Hon of tubes, has been established jointly by
§A and the National Electrical Manufac-
Brs. The -agency will handle standardiza-
of all electronic tubes; transmitting, re
Bng, industrial and non-industrial. Present
# standards will not be changed. )
e agency will have a policy committee
#isting of Dr. W. R. G. Baker, director of
B RMA enginecring - department, and presi-
¢ A. C. Streamer of NEMA. It will op-
#c through the RMA data bureau, of which
.. F. Horle is manager. There will be a
¥EC engincering council, with four mem-
¥, two each from RMA and NEMA, which
¥ issue tube standards, The four members
fhe council are: O. W. Pike, G.E., chair-
I; J. R. Steen, Sylvania Electric Products,
§: A. Senauke, Amperex Electronic Cor
Sion, and D. D. Knewles, Westinghouse.
- - »

W MORE JOIN RMA

§ new members have been admitted to the
UA. They are: American Coil & Engineer-
§ Co., Chicago. Illinois; Chicago Condenser
Woration, Chicago, Illinois; Electrical Re-
¢nce Corporation, Franklinville, N. Y.;
acson Industries, Chicago, Illinois; Measure-
Wts Corporation, Boonton, New Jersey; Min-
4. Corporation of America, New York, N. Y.;
2'. Seeburg Corporation, Chicago. Ill.; Sher-
4 Electronics Company, Brooklyn. N. Y.;
B5. Television Mfg. Corp.. New York, N. Y.,
i The Zell Company, New York, N. Y.
* - *

BHN F. RIDER NOW LT. COL.

B2 F. Rider has been promoted to Lieuten-
{t Colonel.

bhm June 1, 1942 to November 17, 1943,
Inel Rider was stationed at the Southern
Shal Corps School, Camp Murphy, Fla. Here
porganized and became the director of the
fining Literature Division. Transferred to
#: Monmouth he organized the Radar Liter-
#e Section at the Signal Corps Publication
fncy. Colonel Rider was subsequently ad-
dced to Executive Officer of the Agency
& is at present Deputy Director in charge
¢l1l operations of the Agency.

! PD

* % =

“SIMURDO SILVER OPENS PLANT

engineering and manufacturing company,
McMurdo Silver Company, has been
El]ed by McMurdo Silver in Hartford, Conn.
nMivities will cover primarily sale of amateur
ls, kits and special equipment and consulting
ineering.
ir. Silver was formerly with Grenby Mifg.
§ as vice president in charge of radio and
fitronics.

L I

3VIS NAMED GALVIN AUTO
EDIO CHIEF ENGINEER

B: Davis has been appointed chief engineer
{ifhe auto radio division of the Galvin Manu-
uring Corporation. Gus L. Mydlil has he.
e assistant chief engineer.

ol
] J. Davis G. L. Mydlil

*® ® *

EM. MARTIN NOW FARNSWORTH V.P
#yin M. Martin has been appointed vice

) (Continued on page 100)

PORTABLE POWER PROBLEMS

THIS MONTH—UNITED AIR LINES’ RADIO SIGNAL TEST

B A i - O W ot - |

DIRECTIONAL INTENSITY of radio signals from all United Air Lines transmitter stations is
measured at intervals with portable Field Strength Test Meters, powered by Burgess Indus-
trial Batteries. Control of exact radiation from transmitters maintains perfect communi-
cation between ground and flight crews, assuring accuracy in guiding planes into airports.

—

TEST METER records full volt intensity of radio signals, showing how far and in what direc-
tion radiation extends from a specific antennae or station. Burgess Industrial Batteries are
the standard of quality for commercial uses—they meet every requirement in the operation
of test and control instruments. Production of industrial batteries is severely limited today
by war needs, and the types you require may not be immediately available.
Burgess Battery Company, Freeport, Illinois.

BURGESS
ATTERIES

KEEP YOUR RED CROSS AT HIS SIDE!
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3% NEWS BRIEFS
(Continued from page 99)

/ president and secretary of the Farnsworj
Television & Radio Corporation. Mr. Mart i

DELAY REL AYS e
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.

[y 3. Hermetically sealed — not affected by al- ! WEBSTER PRODUCTS SOLD TO

! titude, moisture or other climate changes . . . ~ BN WEBSTER-CHICAGO CORP. j
i“ : Explosion-proof. AMPERITE Webster-Chicago Corporation, 5622- Bloomimfu"
1 . -~ DELAY dale Avenue, Chicago, has purchased Wel}

4. Octal radio base for easy replacement. " RELAY ster Products, 3825 West Armitage Aventy

Chicago. The former Webster Products of
ganization and facilities will be retained intay
with and will operate as the electronics division §

" Webster-Chicago Corporation. Personnel at t}}
porcela(n parent company also remains unchanged. |
heater The electronics division is now manufa

| turing dynamotors and voltage regtllator§. Fo
~ W € | peacetime production, the new division will g
i, ] sume manufacture of Webster record changer
IAMPERITE The Bloomingdale plant of Webster-Chica

5. Compact, light, rugged, inexpensive.

6\. Circuits available: SPST Normally Open;
S \S]' Normally Closed.

WHAT'S YOUR PROBLEM? Send for "Spe-
cial Problem Sheet" and Descriptive

LSRR 1

Bullefln. L ¢ DELAY L will continue to specialize in the design ag
RELAY fabrication of laminations for motors and trang
AMPER’TE c 561 BROADWAY ! formers. |
e NEW YORK 12, N. Y. g : | i
| In Canada: Atlas Radio Corp., Ltd. with heater wound. { E"":} 11
~ 560 King St. W., Toronto directly on blade / i
- ' | 2 1
e _ .
f i g
{
| i
R. F. Blash, president of \Vcbster-Chicago.,: W

W. W. MARTIN NOW AIREON ‘
ASSISTANT AD MAN I

William W. Martin has been named assistan

to the director of advertising of the Airtﬁ

Manufacturing Corporation. Mr. Martin for

merly was an airline pilot with Transc

tinental and Western Air, Inc., and Mid-Con
- » -

tinent Airlines. l]
UNGAR NAME CHANGE 1
The corporate name of Harry A. Ungar, Inc,
has been changed to Ungar Electric Tool
Inc. Factory and offices are at 615 Ducomm
Street, Los Angeles, California.

. & %

i
i
|
|
¥

Cinaudagraph Speakers are made [ C. B. JOLLIFFE NAMED
to take the tough raps. This is the ' RCA LAB HEAD

™ built-in result of better manufac- Dr. C. B. Jolliffe, chief engineer of the RC
. . L 1 Victor division, has been elected vice pres|

] turing cxpcr.lcncc. Look at the dent of Radio Corporation of America i

o record of achievement and you'll W, °

J put Cinaudagraph Speakers at the [ C-R TUBE RECORD AT WCAE

* top of your list.

Watch Cinandagraph
Speakers After Victory!

T o =

3
i =

Cinaudagraph Speakers, lnc.
3911 S. Michigan Ave., Chicaga

Export Div., 13 E. 40th St.,, New York 16, N. Y. (Courte.r RCA)

Chief Engineer James Schultz of WCAE (lel
"

(%) é ezéez 4 )4 u with the cathode-ray tube, which has given mof ¢

e/l/O Mléi y e (l////lf O{OW than 50,000 hours of service in program moni |

toring’
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grge of RCA Laboratories. Ur Jolliffe suc
£ds Otto S. Schairer, who has become
§1f vice president of RCA. Mr. Schairer will
Boonsultant and advisor on rescarch, develop
ant, patents, trademarks and hcenses.

JALLICRAFTER'S EXPORT
#IT MOVES

% cxport division of Hallicrafters Company
$ moved to 1791 Howard strect. Chicago.
Bnuc! Ortiz. Jr., is manager oi the division

| |
-

M. Ortiz, Jr.

LNGER BECOMES TAYLOR
YBE ADVISORY S-M

B L. Munger, formerly sales and advertising
gnager of Taylor Tubes. Inc.. 2312 Wabansia
Be.. Chicago. lllinois has come advisor)
§:s managcer

{r. Munger will now also bandle war surplus
Sninistration for another company Y
Brters will be maintained at Taylor Tubes

:'DUSTRIAL INSTRUMENT DATA
¥ bulletin  deseribing  direct-indicating  com

ison bridges. capacity and resistance linat )

Iges. resistance and capactance decades.
Bieatstone bridges, voltage breakdown iest
B and test fixtures. Kelvin brndges. meg )
Bdges. megohmmeters and conductivity ap
gatus has | hed br Industrial In

v publi by ] 1-
Suments. Inc., 17 Pollock Ave,, Jersey City.

WMAFFER NOW STANCOR

¥TROIT REP.

fant Shafier has been appointed representa
e for the jobber and industrial dinv ns of
B ndard Transformer Corporation in the I

Wit arca, with offices at 6432 Cass Avenuc

s & o

"ARTER MOTOR DESIGNSDYNAMOTOR
WODUCTION TEST CONSOLE

test nsole placing all um r

Bl any operating coundition. has been
Soped br the Carter Motor Company. la»
Blwaukee Avcnue, Chicago. llinois

Ehe console consists of a wid ge meter
Bhel. marine receiver. twin oscillographs and
Bci of storage batteries togcther with suii
@ outlets for 115 volts a-c and d-c

“4 H. BUTTNER RECEIVES

HONORS

H. Buttner. vice president and a director
Federal Telephone and Radio Corporation.

(Continued on page 102)

'; H. H. Buttner

ANTENNA PROBLEM

A« ANDREW SOLUTION

lo an

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

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

This problem is but one of many that the expe-
rienced staff of ANDREW engineers are called

upon to solve. As qualified experts in the field L
of FM, radio and television antenna equipment

ANDREW engineers have solved many problems

for military and broadcast engineers.

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

e Curve shows standing waves
| determined by probing electro
static {ield in “'piccolo™ (section
of tragnsmisslon line with holes
drilled in outer conductor). Wav
curve represents initial condi.

3 Jr | tions belore adjustment; straight
& line shows the {inal result after
K_ oz adjustment of malching unit

ANDREW CO.

A/Vp’[w ing unit especially designed
for WBEZ bv ANDREW ongi
noors. Design permitz leav:

363 East 75th Street, Chicago 19, Illinois et g B

being recharqed.
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IN SURCO-AMERICAN
PLASTIC TUBING

The great variety of present
applications speaks volumes for the
flexibility of Surco-American Plas-
tic Insulating Tubing. EvenZunder
extreme conditions of héat, cold,
moisture, wear, changés in weather,
and in the presengof dilute acids,
oils and mosf solvents, the same
degree _of flexibility prevails.

Suro-American offers a wide
rafge of standard and special

formulations, clear or in any colof,
with such specifications as highffin-
sulating resistance, low powef” fac-
tor, or an average dielectric strength
of 1500 volts per mil#thickness.
Every formulation i¢ laboratory
tested. Available“in continvous
lengths, 1.D. 2005 to 2”. Also
flexible plastic insulated wire, # 12
7,
to #48 A W.C., insulating tape
and spécial tubing and wire. Com-

ple%echnical data furnished.

/

~
ELE
D
84 Purchase S

By exclusive winding and Baci(:_
aging, Surco-American Tubing
stays round on the spool.

‘ﬁZ%aﬁguwwf

CTRICAL INSULATION CO
ept. L
.« Boston 10, Mass.

NEWS BRIEFS
(Continued from page 101)

has been awarded a fellowship in the Insti-
tute of Radio Engineers in recognition of his
contributions to the advancement of inter-
national communications. The honor was be-
stowed at the recent IRE winter meeting.

L ] - -

DOHERTY JOINS MARION
INSTRUMENT

Ellis E. Doherty has been appointed Director

Etectrical Instrument Company, Manchester,
New Hampshire.

Mr. Doherty was formerly with the War Dg-
partmment Signal Corps production office in

Boston, as a field cxpeditor and consultant.

- - *
STEVENS INSTITUTE
HONORS MACHLETT
Raymond R. Machlett, president of Machlett
Laboratories, Inc., Springdale, Connecticut, re-
ceived the honor award medallion of.Stevens;
{ Institute of Technology, at an alumni rlinner)

of the Institute in New York recently.

}msnson MARKHAM
NAMED TBA DIRECTOR

{ Emerson Markham, manager of television at
General Electric, has been named a director of
the TBA, succeeding Robert 1. Gibson, who
resigned recently.

. & &

U.M.C. MICROPHONE DATA

A bulletin, 1458, describing the D-20 series of
dynamic microphones, has heen published by
Universal Microphone Co., Inglewood, Cal.

AEROVOX OFFICIALS HONOR
COLE, COHEN AND SIEGEL

S. L Cole, retiring president, and Samuel Sie
gel, retiring vice president, were feted by
their Aerovox associates at 3 banquet held
in New Bedford recently. Colonel Emanuel
Cohen, U. S. Signal Corps Reserve, third mem-
ber of the original owners and management,
was represented by Mrs, Cohen.

Recordings of vocal tributes of thirty-two

°
ROCK ISLAND R.R. RADIO UNIT

Rock Island radio equipment described recently
before the Collins Radio technical association
and the AIEE in lowa. With unit above are,
left to right: F. M. Davis, director of research
and development, Collins; T. A. Hunter, direc-
tor of oscillator development, Collins; A. E

of purchasing and expediting of the Marion g

| many standard and special designs.

Ganzert and E. A. Dahl of Rock Islnnd..
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On the "flat-top”, the "battle-wagor,
the LST and PT . . . all throughout
Allied Fleets . . . you'll find Premax Tubul
Antennas doing an outstanding job.

They're available for essential services |

¥

/Cf,ﬂemax FI,"OJLIC/: I'

1
Division Chisholm-Ryder Co., Inc,
4501 Highland Avenue, Niagara Falls, N,!

Wanted
ENGINEERS

Radio '

EI

* Electrical ]
Electronic .:.!-'.;

| U

* Mechanical K

* Factory Planning
Materials Handling

Manufacturing Planning

Work in connection with the manufn;-‘,
ture of a wide variety of new and ad
vanced types of communications equip

ment and special electronic produch
|

Apply lor write), glving
full quallfications, to:

R.L.D., EMPLOYMENT DEPT

Wesrern Electric €

100 CENTRALAYV., KEARNY, |
*Also: C, A. L.

Locust St., Haverhili, M
Appllcants must comply with WMC reguiations
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nted.
r. Cole announced his retirement as general

i iates of Mr. Cole and Mr, Siegel were
‘
'nager.

. # @

BRTWRIGHT TO REPRESENT CARTER

M, Cartwright & Som, 1276 Peabody Ave-
, Memphis, Tenn., have been named Ten-
Seee representatives by Carter Motor Com-
y, 1608 Milwaukee. Ave:me, Chicago, Illinois.

A .

E. LICENSES KNIGHTS CO.

James Knights Company, Sandwich, Illi-
have received a license from the West-
Electric Company to manufacture elec-

iment. John Ernst has become chief pro-
tion supervisor of ::rystal finishing.
L -

A UIPHENOL CABLE CATALOG

lenty-six types of RG cables and companion
-f connectors are described in section D of
atalog released by American Phenolic Cor-
ation, 1830 South 54th Avenue, Chicago 50,
ois.

" % =

E BREEN JOINS U.M.C.

Breen has become sales manager for the
iversal Microphone Co., Inglewood Cal. He
= formerly western division sales manager
the El Monte, California plant of Littelfuse,

i DE NIKE APPOINTED N. U.

VISTRIBUTOR DIV. $-M

il DeNike who has been director of public
sations of National Union Radio Corporation
# been named sales manager of the distribu-
I division.

ot |

Ml
o
o

L S. HAYS NOW OPA CONSULTANT

’ #rman S. Hays, manager of field service
ineering at Philco, has been appointed a
sultant to the Service Trades Price Branch
the OPA.

r. Hays, who will serve on a part time
gis, will advise OFA's national office chiefly
matters relating to radio and household ap-
nce repairs.

. & =

A CANCELS ANNUAL JUNE SHOW

e annual industry war conference, RMA
mbership meetings and tentative Parts Trade
ow, scheduled next June at Chicago, all

LH ve been cancelled because of the government
. wel restrictions. There will be an
g (Continued on page 104)

e production

" of improved Hermetic Seals
: A
.

'\-'*" W o~

Conforming to Army-Navy requirements
for critical field conditions

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

In the laboratories beyond Sperti, Inc., tech-

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

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

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

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

3. Resistant to corrosion.

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

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

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

Wire or phone for information, today. Give as
complete details as possible so that samples and
s recomimendations may be sent promptly.
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What are your }equirements ? Send
data for immediate assistance,

NSULINE

ATION OF AMERICA -

Though we're all absorbed. in
vital war work, let's give some
thought to the future. Do a smart
thing now — get thoro.ughlg

acquainted wit

Insuline’s vast line
of Radio-Electronic
Products and the
Insuline Manufac-

turing Facilities . . .

them now.

INSULINE BUILDING - LONG ISLAND CITY, N.Y.

COMPOUNDS

INSULATING and WATERPROOFING

of ELECTRICAL and
RADIO COMPONENTS

Also for

CONTAINERS and PAPER
IMPREGNATION

FUNGUS RESISTANT WAXES

ZOPHAR WAXES and COMPOUNDS

MEET ALL ARMY AND NAVY
SPECIFICATIONS

Inquirles Invited

ZOPHAR MILLS, INC.

(FOUNDED 1844)
120 - 26¢h ST., BROOKLYN, N. Y.

10¢ ® COMMUNICATIONS FOR MARCH 1945

Again, when the war is
won, we will be on call

.. 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

ISL") RADIO MFG.

CORPORATION
ISLIP, L. I., NEW YORK

www.americanradiohistorv.com

These 2 books tell
the story. Write for

'and commercial installations has been released

[ 714 Fifth Avenue.

NEWS BRIEFS
(Continued from page 103)

convention by mail, through proxies.

only meetings next June at the Stevens Hotg
will be of the association’s board of director |
and the executive committees of its five divi.i

sions, with new directors elected by maj
proxies. . e .

BENTON JOINS AMPHENOL ¥
ENG. STAFF

| H. Z. Benton has been appointed to the eny
gineering staff of American Phenolic Corpora.t
tion, 1830 South 54th Avenue, Chicago 30, Illj.ir
nois. He will be in charge of design and pro.
duction on tube sockets, and will also super.
vise engineering and research on specialty
antennas.

Mr. Benton was formerly chief engineer of
Crowe Nameplate & Mig. Co.

.- & »

|HYTRON NAME CHANGE

The Hytron Corporation, Salem, Mass.. willl
hereafter be known as the Hytron Radio and
Electronics Corporation.

At an officer's election, Bruce A. Coflin was
named president and general manager; Lloyd M
H. Coflin, treasurer and chairman of the board|.,,
of directors; Edgar M. Batchelder, executive I
vice president; and Charles F. Stromeyer, vice
|president and director of engineering. L

. % »

| R. RAMSEY HEADS U.M.C. _‘
SERVICE DEPT. '

| Robert Ramsey has been appointed manager of
the service department of Universal Micro-
phone Company, Inglewood, Calif. |
- - - [

E. L. BRAGDON GOES TO RCA '
| DEPT. OF INFORMATION '

E. L. Bragdon, formerly trade news editor of
the National Broadcasting Company, has joined
thCe staff of the department of information ofl |
RCA.

| Before becoming associated with NBC in 1942,
Mr. Bragdon was radio editor of the New !
| York Sun, a position he had held since 1923.

-

J. KAUFMAN JOINS LEWIS
| ELECTRONICS

Jack Kaufman has been named vice president it
f Lewis Electronics, Los Gatos, California. ||z
R~

PREMAX ANTENNA CATALOG

A 24-page catalog describing tubular steel,
aluminum and stainless steel antennas: monel,
police and marine antennas; corulite elements;
amateur installations; mountings and supports;

t_—!

by Premax Products, Niagara Falls, {
Cross-sectional diagrams and data on the vari- | Ui
us antenna types are also offered.

- s

SPERTI OPENS N. Y. OFFICE

Sperti. Inc., now has a New York office at =
The headquarters, labora- | -
tories and manufacturing plant are in Cin-
cinnati, Ohio.

George Stevens, formerly of the parent or-|

°
WCEMA OFFICERS Ul

Left to right: Herbert Becker (Eitel McCullough)-l ¢
secretary; Howard Thomas (Packard Bell), vices®
president; Bud Bane (Technical Radio), presis |
dent; and James Fouch (Universal Microphone);
treasurer. "
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anization in Cincinnati, is directing the New
ork office.

'E" AWARDS

he Army-Navy “E” pennants have been
varded to Barker & Williamsen Upper
¢arby, Penna.; Pacific Sound Equipment Com-
wany. Hollywood, Calif.; and Harvey-Wells
lectronics, Inc., Southbridge, Mass.
second white “E” flag star has been

warded to the Formica Insulation Company,
20 Spring Grove Avenue, Cincinnati, Ohio.
Fourth white “E” flag stars have_been won
v Henry L. Crowley & Company, Inc., West
range, N. J.. and Edwards and Company,
forwalk, Connecticut.

-

for all afpfilications

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

John M. Wells, president of Harvey-Wells, | .
ccepting the “E” flag from Rear Admiral | following ranges:
W. T. Cluverius, U.S.N. [

A % W [ Dynamic Speakers from 2 inches to 18 inches

SHALLCROSS HIGH-VOLTAGE Permanent Magnet Speakers from 2 inches to 18 inches

UTEST EQUIPMENT CATALOG Headsets

W six-page bulletin, F, describing several types
of high voltage test equipment has been issued
y the Shallcross Manufacturing Company,
! “ollingdale, Penna. ‘
| Data covers portable kilovoltmeters suitable
for use from 1 to 30 kilovolts; corona pro- B
tected kilovoltmeters for measurements up !ol -7
200 kilovolts; separate kilovoltmeter multipliers, | | §- 7=

available for use with external meters for | |z
“measurements from 1 to 30 kilovolts; and co- | [
irona protected resistors, available separately
yior use with suitable meters to permit mea
Surements of potentials up to 200 kilovolts.

{
i
1
{
1

L A

AN. A. PHILIPS CONDENSED CATALOG

JAn 8-page catalog describing all of the Norelco
" products has been announced by North Ameri-
gcan Philips Company, Inc, 100 East 42nd
iStreet, New York.
! Subjects covered include cathode-ray, trans-
\imitting, power and amplifier tubes; quartz
Licrystal oscillator plates; searchray (x-ray) in-
yspection units; geiger-counter Xx-ray spec-
{trometer; film-type x-ray diffraction equip-
Sment; quartz crystal x-ray analysis unit; met-
allurgical products (tungsten and molybdenum
upowder, rod, sheet and wire, aluminum alloy, T R A N S F o R
{enameled copper, resistance, silver and gold-
clad silver wire in fine sizes); and medical x- ;
ray equipment (radiographic units, tables,
tubes, tube stands and miscellaneous acces- 3 . G .
sories). = Consolidated Radio is also a nationally

& ® =

| MICA INSULATOR MANUAL known manufacturer of small and medium

An 86-page manual with data, tables and s .

values on sheet m)}:a, built-up mica, laminated tra_nsformers mcludmg Pulse TTOnSfOTmers,,
plastics, varnished cloth and tapes as well as » . .

miscellaneous insulating materials such as var- Solenoid and Search Coils.

nishes, twines and fiberglas, has been pub-
lished by the Mica Insulator Company, 200

Varick Street, New York 14. New York.
The manual will be sent on request upon -
company letterhead. = .
: transformers and speakers for special appli-

. % *

Engineering service is available to design

BABKES BECOMES LEAR RADIO s cations, or to your specifications.

' PURCHASING HEAD

| E. Joseph Babkes, formerly in charge of sched-

| uling distribution of radio test equipment for

| the WPB, has been appointed radio purchasing

iagent for Lear, Incorporated, Grand Rapids,
Michigan.

¢
"‘ ®* ®
u! LINGO VERTICAL RADIATOR DATA

A brochure covering vertical radiators for
broadcast stations has been issued by John E.
Lingo & Son, Inc., 28 Street and Buren Ave-
nue, Camden, New Jersey. Antenna supporting
poles for other types of service are also de-
! &cribed. Presented too are radiator height

(Continued on page 106)
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rovide rap!
o
solutions '

Consider your Pilot Light prob-
[ lem solved! The extensive Dialco
line covers every conceivable
application — Aircraft, Marine,
Electrical, Electronic, Radio, and
Industrial. We are geared to
supply COMPLETE ASSEMBLIES,
housing required G.E. or West-
inghause Lamps. Special empha-
sis on NEON applications. Send
dota far estimates, suggestians,
and samples.

Write for
CATALOG

DIRL LIGHT 0, o)

, 900 BROADWAY : NEW YORK 3, N. Y.
, Telephone: Algonquin 4-5180-1-2-3

BACK THE INVASION—BUY MORE BONDS NOW !
iMON SANOS IYOW ANI—NOISVAN] iH1 XOv4g

American Capacitors are giving peak performance
in front line battle areas ... they have to be tough!
They are precision engineered to meet the most
exacting demands. American Electrolytic and Paper
Capacitors, incorporating new plastic designs,
cover all standard capacitance values and
working voltages.

" AMERICAN CONDENSER CO.

,-3441'0 RAVENSWOOD AVENUE . CHICAGO 40, ILLINOIS
THERE IS AN AMERICAN CAPACITOR ‘FOR EVERY SIZE AND PURPOSE

(06 ® COMMUNICATIONS FOR MARCH 1945
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NEWS BRIEFS 1

(Continued from page 105)

charts, with data on ground systems and FCC
minimum radiator heights for all class stations
throughout the standard Proadcast band.

w* *

GULOW VARI-FORMER BULLETIN

A 4-page bulletin covering voltage regulating

transformers has been published by the Gulow r

Corporation, 26 Waverly Place, New York,
¥

3' &, L R 2 vl,
HARVEY-WELLS BROCHURE I

A 36-page ‘‘case book" describing the plant gil
and personnel facilities of Harvey-Wells Elec-
tronics, Inc., Southbridge, Mass., has been just
been released. Described are mobile, marine iE
and ground transmitters and receivers, and ]"*ﬂ
&

aeronautical comniunications equipment.
L »* -

JENSEN SPEECH MANUAL

The fourth in a series of monographs on loud i §
speakers and frequency control, has been pub- }‘
lished by the Jensen Radio Manufacturing |
Company, 6601 South Laramie Avenue, Chi- .
cago, lil. This latest release covers the effec- l
tive reproduction of speech. Copies are priced

at twenty-five cents and are available from ’
the technical service department. i

- - L 3

LEAR FACILITIES DATA

A 24-page booklet covering engineering and
roduction  facilities has been published by

ar, Inc,, 1480 Buchanan Avenue, Grand
Rapids 2, Michigan.'

*

ANDREW COUPLING TRANSFORMER
BULLETIN

A bulletin, 31, describing rhombic antenna
coupling transformers, coaxial plugs and jacks
has been released by Andrew Company, 363
East 75 Street, thic;:go; m.,

CAMBRIDGE THERMIONIC CATALOG

A 24-page catalog, 100, with data on C. T. C.
terminal lugs, x-ray oriented crystals, u-h-f
1-f transformers and pressure and hand swag-
ing tools, has been released by Cambridge
Thermionic Corporation, Concord Avenue, Cam-
bridge 38, Massach}'lse'tts'.

MYKROY MOLDING BULLETIN 1

A 12-page bhulletin presenting a discussion of |
tnsulation and Mykroy glass-bonded mica
ceramic 51 and its application to injecting
molding. has been published by Electronic
Mechanics, Inc., 70 Clifton Blvd., Clifton, New
Jersey.

L4 * »

JONES CATALOG

A 32-page catalog, No. 14, describing multi-
contact plugs and sockets, terminal strips, fuse
mounts, etc., has been released by Howard B.
Jones Company, 2460 W. George Street, Chi-
cago 18.

» * »

NAB DINNER FILM-RECORDED *

(Courtesy Frederick Hart and Co,)

Recording talk of Mrs. F. D. Roosevelt, accept-
ing scroll presented by Association of Women
Directors of NAB as outstanding woman in
broadcnsging, on film recorder at a dinmer in
N. Y. City. Talk by FCC chairman Paul Porter
(at extreme left in photo) was also film-recorded.
Guests heard these talks and special women's

program played back on film recorder.

v
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THE INDUSTRY
JFFERS ... —

\LTEC LANSING LIMITER AMPLIFIER

S-watt limiting amplifier that is said to
ave a 70 db gain and ecliminates thumping
\d monkey chatter has_been recently devel-
ped by Altec Lansing Corporation, 1210 Taft
uilding, Hollywood, California. .
According to John K. Hilliard, chief engi-
cer, the new amplifier permits a total input
tenuation of 30 db in 1 db steps; provides ten-
.one compression beyond the limiting point;
rmits a 5 to 6 db limiting action without be

/' g apparent to the car; permits limiting of
" to 15 to 20 db without distortion; provides
. valuable safety factor in high power radio
t1d public address installations and effectively
“duces over-modulation without distortion
the new amplifier is said to have a fre-
mency characteristic of = 1 db over a 20 to
1,000-cycle range. The unit is designed for
lay rack mounting.

ey e LU L
it ?

>
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e >
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YOU CAN NOW HAVE A

FIXED FREQL

RECEIVER W
plus A

For

ENCY
TH X'TAL CONTROL OSC.

L BAND OPERATION”

fixed frequency operation,

FOR FIXEDCX'TAL
CONTROLLED RECEPTION —

THE XC-2 PLUG-IN UNIT

Because of its specific character-
istics and peak reception, the XC-2

I |

Al

'\COLE SPARE PART BOXES

‘part parts boxes in 24 stock sizes are now
ivailable from Cole Steel Equipment Co.. Inc.,
199 Broadway, New York 13.

simply plug the XC-2 unit into the
oscillator tube socket of an RME 43
The XC-2 uses the

same oscillator tube as the receiver.

or 41 receiver.

The crystal, which is furnished, is
ground to a frequency either 455
K.C. higher or lower than the fre-

quency of the signal to be received.

will

when general coverage equipment

frequently bring in

fails.

By writing us a card, and desig-
nating the frequency at which you
wish to operate your RME receiver,
we will gladly supply you with the
necessary detailed information.

stations

°Subject to priority like all RME equipment.

FINE COMMUNICATIONS EQUIPMENT

RADIO MFG. ENGINEERS, inc.

Bowie 6, Hlinoes . S.A.

5. E. SILVER ALLOY
BRAZING METHOD

\ method of brazing small round wires with
Miameters of 0.0226" to 0.049°’, using a mix-
“ure consisting of equal parts of filed silver
h?lder and borax flux, has been announced by
1. .
In application, the end of one of the two
Wwires to be brazed is either moistened or
heated and then inserted in the container hold-
g the mixture. When a sufficient amount
idheres to the wire, the two ends being
‘brazed are placed together and heated over a
‘ras flame until the alloy fuses them. If
‘hormal heating is applied the joint will be
“ree of lumps and points, eliminating a fin-

#Wshing operation before the braze can be in-

Sulated.

© In the conventional method of brazing these
“small wires a strip silver alloy and flux was
“wsed. This resulted in a loss of the silver
“hoth from drip at the braze and from an
“excess of brazing material at the point ~f

contact. The method is said to save approxi-
mately 80% of the strip silver alloy.

I.C.E. VACUUM CONDENSERS -

Vacuum type condensers in 10 to 100 mmfd
capacity ranges are now being made_ by In-
dustrial and Commercial Electronics, Belmont,
California.

The condensers are available in steps of 1
mmfd, and said to be accurate within +1 mmfd.

Tolerances of tenths of 1 mmifd are also said
to be available.

G. E. FLAME-RESISTANT PLASTIC

The development for the Navy of a fire-shock:
resistant plastic has been announced by G. E.

Methods to produce the material were
evolved by G. E. laboratory men, working
with Dr. Howard W. Haggard of Yale Uni-
versity.

Asbestos is used as an inorganic filler in

the plastic.

POTTER ELECTRONIC COUNTER

A. two-decade electronic counter has heen de
‘qned by The Potter Instrument Company,

COMMUNICATIONS FOR MARCH 1945
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136-56 Roosevelt Avenue. Flushing, New York.

The counter is actuated by a closing contact,

sine wave, or pulse input, as from a photocell,
at rates up to 1.000 cps.
by ten, giving a scaling factor of 100.
count for 0 to 99 appears on two banks of neon
lamps.

Each decade divides
The

A telephone-type relay is connected to the

(Contined on page 108)
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. TRANSFORMERS
#o TRANSPORTATION APPLICATIONS

" Wherever specialized transformers are
required for transportation applica-
tions, you will find a high-quality
transtormer designed and engineered
by Electronic Engineering Co., a2 mod-
ern mass production organization . . .
For communications equipment in air-
planes and trucks, for blind-flying con-

trols and landing apparatus in planes,
7 for signaling and safety equipment in
: A trains, rely on Electronic Engineering
PR Co. for the solution to your problem.

ELECTRONIC ENGINEERING CO.
735 West Ohio Street * Chicago 10, lllinois

Associated Company

Holubow and Rehfeldt Consulting Engineers
Transformer Engineers for Specialized Applications

-

. . . and other radio and electronic components! i

>Am.rico's largest producer
of JK-26 jocks. All modals
built to strict Signal Corps
specifications.

<

- Experience for Sale!
“_: Amalgomoated Radio, pioneers
;"‘ in the field, maintain experi-
;t' - mental ond development labora-
h—" tories for post-war radio and
E 2 television equipment. Our com-

PL-34

PL-291A

ponents are completely engi-
neered in a self-contained
factory equipped with tools of
our own design. Years of spe-
cialized experience assure high
quality products at low cost.

Inquiries are invited.

JK-48 PL-291 PL-204

AMALGAMATED RADIO TELEVISION CORP.

NEW YOREK 13, N.Y.

476 BROADWAY o
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ML INDUOINRT VUITENRY . . &
(Continued from page 107)

counter output and the contacts of this relay ;
close once for each 100 input cycles. These

contacts are connected to an” output terminal.

A conventional electro-mechanical counter may

be connected to the output terminals to extend

the count to as many places as desired.

Uses of the timer include application as an |
interval timer Dby connecting it through a
switch to a known external frequency. When |
the switch is closed and opened, the unit wil
count the number of cycles of the known fre-
quency that have passed in the closed-switch
time interval. giving a reading in terms of i
the number of cycles of the known frequency:
The 60-cycle line may be used as the known
frequency.

The counter can be supplied with switches
to make it predetermining. Uses a complement
of 11 tubes. Operation is from a 60-cycle, 105 ‘I
to 125 volt line. Weight, 25 pounds,

L

WESTON POWER LEVEL
VOLTMETER—OUTPUT METER

A portable test unit, with a rectifier-type volt-
meter which provides readings in decibels and

|
in_volts, has been produced by Weston Elec- ;

i trical Instrument Corporation, 617 Frelinghuy-

sen Avenue, Newark 5, New Jersey. Known
as the 695, type 11, it is said to offer a-c
voltage measurements in seven ranges from
2 to 200 volts full scale. Has a constant im-
pedance of 20,000 ohms.

Eleven db ranges are provided, from —4 to
+36 db at zero on the db scale. This provides 1+
a total spread at 55 db (scale: —10/0/+5). 1

A self-contained condenser, available through |
a separate pinjack, is provided for blocking d-c
components. Calibrated for 500-ohm lines with
a zero level of 6 milliwatts or 1.732 volts. Each
instrument is supplied with a chart giving |/
mterpolation values on lines other than 500

1

ohms (from 5 to 10,000 ohms at 6 milliwatts

5 ‘/2"x3%”x3%;"

zero level)

Dimensions: approximately.

G-C INSTRUMENT KNOBS

Molded bakelite knobs, 134” o-d, are now
available from General Cement Mifg. Co.,
Rockford, Illinois. Complete with %’ brass :

insert and set screw. Over-all height, 74”.

UTC LOW AND HIGH-PASS FILTERS

High-pass interstage and low-pass interstage
filters, HPI and LPI, have been developed by
United Transformer Co., 150 Varick Street,
New York 13, N. Y.

The units are designed with a nominal im-
pedance of 10.000 ohms. Loss at cutoff fre-
quency is said to be less than 6 db. At .75
times cutoff or 1.5 cutoff frequency respec-
tively, the attentuation is said to be 35 db,
and at one-half or twice cutoff frequency re-
spectively, the attenuation is 40 db.

The units employ a -dual alloy magnetic
shield which is said to reduce inductive pickup
to 150 mv per gauss. The dimensions in
hermetically sealed cases are 1%’/x24"x214".
Filters of the HRP and LPI type can be
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wpplied for any cutoff frequency from 200 to
,000 cycles.

1:CCO MOUNTING STUDS

jelf-aligning, detachable mounting studs for
‘ransformers have been developed by the

lectronic Components Company, 423 N
Vestern Avenue, Los Angeles, Calif.

.= This feature is said to allow an actual tol-
yrance that can exceed %’ in mounting di-
hension.

Uses clip arrangement, stamped f{rom
Jeavy gauge steel, cadmium plated, which is
laid to prevent the stud from turning while it
lermits centering in two directions. The stud
\an be moved (not bent) in four directions to
Slign with irregularly spaced holes and is re-

_Wlaceable in the field with any round head
.Minachine screw available.

¢ Transformers equipped with this mounting
are available in 15 standard case sizes, either
lermetically or non-hermetically sealed.

L R-B-M LIGHTWEIGHT RELAY

'A relay weighing 13 ounces, type 23000, has
‘been designed by R-B-M Manufacturing Com-
upany, division of Essex Wire Corporation,
dlogansport. Indiana.

| Specifications include 6 normally open con-
tacts; contact rating, 3 amperes d-¢ non-in-
Jductive. Also available in other arrangements
of normally open and normally closed con-
ltacts. Vibration resistance said to be up to
10 g’s at 40,000 feet; temperature ranges, —65°

(Continued on page 110)

A Present and a Future for

Experienced Design Engineers

The Collins Radio Company has al-
ways been a pioneering organization—
an engineer’s engineering and man-
ufacturing outfit.

It was the pioneering urge that led
us to introduce professional standards
of design and performance in trans-
mitters and receivers for radio hams
in the early thirties . . .

Toplan and build special radioequip-
ment that stood up to the rough-and-
tumble of Admiral Richard E. Byrd’s
second expedition to Little America.. . .

To take high quality broadcast
equipment out of the laboratory and
make it economically practicable for
any broadcasting station . . .

To meet the individual requirements
of some of the great airlines with spe-
cially engineered communication
equipment, including the ingenious
Collins Autotune.

To be prepared on December 7, 1941,
to go into production of airborne and
ground based radio gear of highly ad-
vanced design for the Armed Forces—
the result of research and development
looking years ahead.

We are looking far ahead today in
the field of high quality radio com-
munication equipment. Our post-war
plans, well advanced, offer a very sub-
stantial opportunity for additional

junior and senior assistant design engi-
neers with at least three years of prac-
tical mechanical design and drafting
experience, and for design engineers
with five to ten years of experience.
Our work involves the production of
small, intricate mechanical and elec-
trical mechanisms.

This is a splendid opening for men
and women who are able to make neat,
accurate parts drawings with complete
specifications, assembly drawings and
layouts, who will assume responsibility,
and who have knowledge of general
standard shop and field practices.

Cedar Rapids is a human, whole-
some city of about 65,000. People en-
joy living here. And people enjoy
working, without being distracted by
weather variations, in the modern con-
trolled-conditions Collins plant.

If you feel that you could fit happily
and capably into this organization,
write us fully. Tell us about your edu-
cation, experience, age, desired com-
pensation and draft status. W.M.C.
regulations, of course, must apply.

Address E. H. Reinschmidt,
Superintendent of Design,
Collins Radio Company,
Cedar Rapids, lowa.

www.americanradiohistorv.com
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. With Built-in Resistors for
Ise with NEST NEON LAMPS!
T”E far greater economy, efticiency,

and reliability of the new NE 5]
NEON LAMPS has created a great deal
of interest in our newest NEON light
assemblies. Drake No. 50N and No. SIN
assemblies are shipped complete with NE
51 Neon Lamps . . . all ready to connect
to 105 to 125 volt sources. Attractive
plastic shields that cover and protect the
Neon lamps will be ready about April
1945. Consider Drake Patented Neon
Assemblies the sturdy units that
save power (1/25 watt)—last longer—

(3000 hrs.) and have a wider voltage
range.

LIGHT ASSEMBLIES

DRAKE MANUFACTURING ¢O.

1713 WEST HUBBARD ST, CHICAGO 22, U.S.A.

[ ) ™=

For more than a year DX Crystals
have been automatically deep-
etched by a new process. Both

é the method and machines were
that all DX Xtals can have the
nth degree of stability and en-

2 durance necessary to wartime

{ operation.

Think about DX Products for your _. _

GENERAL OFFICES: 1200 N. CLAREMONT AVE, ° CHICAGO 22, WL, U. S, A,

DX CRYSTAL CO. m=rmr
W

¢ COMMUNICATIONS FOR MARCH 1948 =
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THE INDUSTRY OFFERS... -~

(Continued from page 109)
C to +85° C. Approximate dimensions, 2 1/1¢#
long, 1%’ high, %’ wide. X
Magnet coil bobbin is of mo{ded phenollc..
This type of relay is also said to be avail.
able with heavy duty contacts rated at 1)

amperes, 28 volts d-c non-inductive.
» *

MYCALEX CERAMIC
CAPACITOR DIELECTRIC

A selective range of dielectric constants, frqm
8 to 15 at one megacycle is said to avail.
able with a ceramic capacitor dielectric, Myca.
lex series K, recently developed by Mpycalex
Corporation, Clifton, New Jersey.

The material is said to have been approved
by Army and Navy (JAN 1.12) as ,f:{ass H.

Available in thicknesses of 4’ to 1” in 14"x
18" sheets; thicknesses down to 1/32” in smaller
sheets, and 14" to 18" rods, %’ to 1’ in diam.
eter.

f . » @

| IRC 1-WATT INSULATED RESISTORS
Insulated 1-watt resistors, type BTA, de-

signed particularly for applications requiring
merican War Standards’ RC30 specifications,

have been announced by International Re-
sistance Company, 401 N. Broad Street, Phila-
delphia 8, Pa.

Resistor is .718" long by .250”
Has a wattage rating of l-watt at 40 C am-
bient and a voltage rating of 500 volts. Minimum
range is 330 ohms. Standard maximum range
is 20 megohms. Higher ranges are available
on special order.

in diameter,

ETL SEALED HEADERS

Sealed headers and sealed mountings are now
being produced by Electronic Testing Labora-
?\?riejs, Inc., 44 Summer Avenue, Newark 4,
iy, .

Terminals used are glass bead type. Glags
is annealed for strain elimination. Many stand-
ard high and low-voltage terminal types are
said to be available for inclusion in the header
assembly.

Either hermetically-sealed ventilated
pressurized enclosures are supplied.
content may be provided if desired.

or
Inert gas

DI-ACRO RADIUS BRAKES

A radius brake for

forming duraluminum,
chrome molybdenum,

spring tempered alloys,
and various other low ductile materials has
been produced by O’Neil-Irwin Manufacturing
Company, Minneapolis 15, Minn.

Radii obtainable with standard forming plates:
0, 1716, 3/32’, 14", 5/32°, 3/16’’; maximum
folding width, 12; maximum full width folding
capacity, 16-gauge steel plate; maximum de-
gree of angular folding, 110°,

* . »

GRAYHILL SNAP-ACTION SWITCH

A TR"”x1%" momentary push-button, snap-action

!

= m

'Y

i)
Iy
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it kno spapit switch, has been
&ou Aedn b‘;nc?-:yﬁin, leorth Pulaski Road,
C;agohy, L ¢ the switch is round and
€D i he S !
fm"ulm'éf:’o{;‘; ta’;o(gl’/'taf):aztbushimz. 7/16” long.
witch operates on a, .0625" movement of the
#h button and carries a current rating of
#amperes at 115 volts a-c and 2 amperes at
i volts d-c. ..
ormally open, single-pole type is. indicated
fa red push button, and a l;lack push button
Bicates a normally closed, single-pole switch.

* - #

ICO RESONANCE METER

u-h-f resonance meter, type MW.70, has

}. developed by Erco Radio Laboratories,
8. Hempstead, New York.
‘esigned around a high Q concentric res-
‘nt chamber whose center conductor is made
diable through the use of a rack and spur
dr. A small plug-in pick-up antenna is
mum coupled to the center conductor. Rec-
d:ation is obtained with a miniature crystal
tridge and indication of resonance is di
itly shown on a d-c microammeter which is
flunted in the end of the housing.

. »

DHNSON TRANSMITTING
\UBE SOCKETS

§ accommodate the new juinbo 4-prong bases
{4 8008,BR6, GL146, SC22, GLI152, GL159 and
£.169 tubes, E. F. Johnson Company, Waseca,
nuesota, have produced a steatite socket, 244.
1-asures 2067254’ and %'’ thick.

Dne piece base construction is used with
plded in bosses on top of socket, the bosses
fng ground to present a flat mounting sur-
fe underneath a chassis. Cadmium-plated
Liss contacts with steel spring reinforce-
ents are riveted to the ceramic base in such
sway that they can not turn.

e 562
OH}"D'AI‘).

.T‘-\ :'J {\
750

L o

-
v
L 3
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'ERMOFLUX MIDGET
RANSFORMERS

31/32"x37/64”x7/16” transformer has been
veloped by Permoflux Corporation, 4900 West
frand Avenue, Chicagq 39, Illinois.
| Transformers are said to have a uniform
lequency response from 100 to 8,000 cycles,
:2 db. Can be made with windings to provide
npedances as high as 200,000 ohms and, when
ed as a choke coil, with inductive reactance

you will use in the years to come.

0O

The what we can tell you about. The
bow is one of those many little secrets about
instrument manufacture Simpson has learned
through more than 35 years of experience.
This particular operation has to do with the making of pivots, those crit-
ical parts around which the accuracy of any electrical instrument revolves.
Only by means of this and other Simpson-developed processes can we
make pivots which in strength and hardness, and in their perfect con-
tour, measure up to Simpson’s standard.

The Simpson plant is full of such refinements and shortcuts—all aimed
at the twin purpose of improving performance and reducing cost. Added
to the basic superiority of the patented Simpson movement they provide
the fullest measure of accuracy and stamina, and dollar value.

Only Simpson’s long familiarity with the prablems of instrument man-
ufacture could achieve so many noteworthy solutions. Nothing less can
promise so much for the electrical instruments and testing equipment

SIMPSON ELECTRIC CO.
5200-18 W. Kinzie St., Chicago 44, 1.

INSTRUMENTS THAT STAY ACCURATE

LS T ALy < by
T ¥ o
o 20p 42

Ng

MILLIAMPERES

£
I
&5
A9

as high as one megohm. They may be potted,
shielded or hermetically sealed if desired
» » *

PRECISION SCIENTIFIC
RECORDING UNITS

Micron recotding instruments known as tele
vac, have just been announced by Precision
Scientific Co.. 1750 N. Springfield Avenue,
Chicago 47, 1llinois.

One type MR is said to have a range of
0-500 microns. Gauge is supplied with a special
Leeds and Northrup micromax strip chart
recorder calibrated directly in microns.

Another recorder, type S, is for ultra vacuum

use. It has two ranges, 0 to 500 microns for
pressures above 1 micron, and 0 to .4 microns,
utilizing the 500 thermal gauge here. Accurate
readings are said to be available down to 10-¢
mm hg (001 micron). The type S is also

said to feature a safety circuit which makes
it impossible to turn on the ionization gauge

(Continued on page 113)
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Twenty-five years' experience in
solving all types of Relay Problems
. . . Complete facilities for Design-
ing, Engineering, Manufacturing . . . Specialists in producing Relays
of exceptional power and sensitivity for Aircraft, Intercommunica-
tions-Systems, Electronic Devices. Exclusive Kurman features provide
greater dependability, longer life, more precise performance . . .

Send data for quotations. Write for new descriptive Bulletins.

KU Rm H ELECTRIC ‘;.5@

C O.
35-18 37th STREET o LONG ISLAND CITY I, N. Y.

NATION-WIDE MAIL
ORDER DISTRIBUTORS
SINCE 1928

RADIC o ELECTRONIC

DEVICES For Trade...Industry... Vocational
... Communication . .. Public Utility and Ex-
perimental Applications

URSTEIN-APPLEBEE CO.
012-14 McGee St. Kansas City 6, Missouri

If You Are Doing War Work Now We Are Ready
to Work with You on Your Product of Tomorrow

Our highly trained staff of experts can assist you in the design, engineer-
ing, and sale of your product. We are equipped to help you create new,
and improve old products; design informative labels; inject new ideas in
your packaging and merchandising. We have had thirty years of experience
in selling chain stores, department stores and jobbers—have an attractive
showroom and office and experienced personnel skilled in checking com-
petition. If you are interested in post-war sales volume and profits, write to:

MALINA & ASSOCIATES, 1140 Broadway, New York I, N. Y.

"THE LAST WORD"
in LOW LOSS INSULATION

MYCALEX

1 MYCALEX 400 3 MOLDED MYCALEX

" . highly perfocted, ap- . available to specifications

proved by U. §. Army and in Irregular shapes and into

Navy as L-4 Insulation. which metal inserts may be
incorporated.

2 MYCALEX K ,
. an advanced capacltor Write us about your
. high frequency

insulating problems.

;il;;uctrlc with a dielectric
constant of 8 to I5.

MYCALEX CORPORATION OF AMERICA
“Owners ot MYCALEX’ Patents”

Executive OfMces
30 ROCKEFELLER CENTER
NEW YORK 20, N, Y.

Plant and Generai

Offices
CLIFTON, N. J. .

Filters and Transformers

Ournew Catalog covering the specialized line of
ADC Transformers, Filters, Equalizers, Key Switch-

es, Jacks, Plugs and other electronic components
— is now ready.

Write for ADC Catulog No. 14

2833 13th Ave. S., Minneapolis, Minn.

2>

' PRODUCERS of :

@ Variable Resistors
@ Selector Switches

® Ceramic Capacitors,
Fixed and Variable

@ Steatite Insulators
® Silver Mica Capacitors

nts;

Division of GLOBE-UNION INC., Milwaukee

® Ted MeEtroy

World’'s Largest Manufacturer of
Wireless Telegraphic Apparatus

COMPLETE CENTRAL OFFICE EQUIPMENT

McEiroy Manufacturing Corp.

82 Brookiine Avemme « Bostem, Massachusetts

CRYSTALS
EXCLUSIVELY

1934

ORDERS SUBJECT TO PRIORITY
SETERSEN RADIO CO., Council Blv#¥s, lowe

e COMMUNICATIONS FOR MARCH 1945

® Need an Electronic Product Designed NOW?

® Need the Professional Assistance of Electronic Con- |

sultants in YOUR Design?

Let our experienced staff take over the complete design
responsibility of a communication or electronic product for
you to manufacture. Or if you require expert assistance in
your design, call on us as your consultants, Write today,
describing your problem. ELECTRONIC ENGINEERS, De-
signers and Consultants, Box DEE 345, Communications, 19 E.
47th St., New York 17, N. Y -
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THE INDUSTRY OFFERS ... — (I3 ):2A"A1- 1. ¥V K1)\
® RGNS GREMLINS WITH
To ServeYou Better | | &5 s = = T BIRTCHER

x x =

‘AN ALTERNATE SOURCE DIETZ SIGNAL INDICATOR STAINLESS STEEL - LOCKING TYPE
A 3-wayv signal indicator, the Teller. that i

|OF GENUlNE BIRTCHER said :\03 l)es%’(;n"tint::ll“szl‘lyo;clf-:gslinege;rmd ‘s’;l((:)clli

{ i tt be sroduced by Di Mig. -

ﬁTUBE CLAMPS Egsllglgl(‘)utlllaia (e:lilcge?:(i li(}:(c)ule:"‘;nl,lcizos ;\igclgs,

® Calif.

: o Weight. installed. .64 ounce; voltage, 18-30
Prompt Delivery | i, Saere ™+
| @
| We are fully licensed to manufacture
the complete BIRTCHER line of locking i
| type, stainless steel tube clamps. Orders
placed with us for prompt delivery using t

| BIRTCHER part and identification num-
| bers will be filled at prices as favorable !

as those to which you are accustomed. gL s
| All clamps will be identical with those ; s ‘P
manufactured by the Birtcher Corporo- s

tion

OF BIRTCHER TUBE CLAMPS

: ROLLER-SMITH 12" PANEL
j.o[[ilctnitb MANUFACTURER INSTRUMENTS

A group of 1%’ electrical instruments has

been developed by Roller-Smith, Bethlehem,
I“[ [;[“R[;[ .I Mp Penna.

Available in d-c voltmeters. in all practical

C O R P O R A T | O N ranges above 50 millivolts, and in d.c ammeters
in all practical ranges above 500 microamperes.

5240 HUNTINGTON DR.

LOS ANGELES 32, CALIF.

[
t

Where vibration is a problem,
Birtcher Locking TUBE CLAMPS offer

a foolproof, practical solution. For

0.C. 7
MILUIAMPERES 40
ED

ALL types of tubes and similar plug-

in components.

83 VARIATIONS

WIRES

MADE BY

Cigreets

W77 4724 FOR
Y

UNIVERSITY LABS
MULTI-REFLEX SPEAKERS

Multi-reflex speakers, type AA7, with a ca-
.pacity of 200 watts have been anpounced Ly
University Laboratories, 225 Varick Street,

2

& - N. Y. 14, N.

' 5/% ﬂ/ g Designed with 250-cycle low-frequency cutoff,
Vs s £ = Projector has 7 driver units that are said to
¥ be hermetically sealed, and shock and blast

proof.

S

OVER TWO MILLION IN USE
Send for our standard catalog and

samples of corrosion-proof Birtcher

concenlraling upon VICTOBY

for the duration

cornish |

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

Tube Clamps.

THE BIRTCHER CORPORATION

Manufacturers of AIRCRAFT

- and RADIO PARTS
b S ¢ : : B 5087 HUNTINGTON DR. LOS ANGELES 32
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NEW VARIAC FOR 400 TO 2600 CYCLES

DESIGNED for an increasing number of applications
requiring the control of power at frequencies higher
than 60 cycles, this new VARIAC meets the need for
a unit for frequencies between 400 and 2600 cycles.
It is a companion to the widely used Type 200-A, hav-
ing substantially the same power rvating ... 860 va;
with a load current of 5 amperes, rated, and a max-
imum current of 7.5 amperes near zero and line

R I THEE e

voltages.
A number of new mechanical features are incor-
200-CU NEW 60-AU porated in the Type 60-A VARIAC. Included are:
60 ~ 400-2600 ~
SAME POWER RATING ® New unit brush construction requiring no

tools for brush replacement and designed

to prevent contact between brush holder

and winding if the brush wears away.
® Positive rotor contact with NO pigtail.
® Combination screw and solder terminals.
® Fully insulated hollow steel shaft.

® Improved bearings, suitable for motor
drive.

As seen in the photograph, the 60-A VARIAC is
considerably smaller than its 60-cycle counterpart.
The Type 60-AU is priced at $13.00 and the 60-AM
at $15.00.

Because all VARIAC production is scheduled
months in advance on high priority war orders for
60-cycle models, these new VARIACS are now avail-
able only in sample quantities.

UNIT BRUSH — REPLACED IN
A FEW SECONDS ® WRITE FOR BULLETIN 924

e s

POSITIVE ROTOR CONTACT
WITH NO PIGTAILS

|

{
TYPE 60-AU

Cambridge 39, Mass.

GENERAL RADIO OOMPANY

LOS ANGELES

MADE ONLY BY
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-

led package is a basically new:
smitter design. .. combined with

*For

30 kc/s at -*-‘_:. =

;"' rmance extras of special Westinghouse |

swing, “distortion s les : =
than 1.5%, rms for modu-
lating freqiibne coRE research for frequency modulation.

1y vos

tween 50 and 15.000 cps. . Built in 1, 3, 10 and 50 kw ratings, this new design

provides direct generation of the modulated carrier

5 v
sosa 8 cint
sreanLY
A A

by a simple and straightforward circuit. Frequency
corrections are independent of critical tuning. Dis- &
tortion is low.* : '_

Metal-plate rectifiers—first introduced by West-
inghouse for high-voltage, high-current AM applica- :
tions—virtually eliminate outages caused by rectifier
(tube) failures. Space and cooling requirements arg
reduced, operating costs are lowered.

details of this new triumph in FM transmitter®
design in booklet B-3529. Or write Westinghousé
Electric & Manufacturing Company, Radio Divisio
Baltimore, Maryland. J-08103
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