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WATER AND AIR COOLED TRANSMITTING AND RECTIFYING TUBES

Available through Leading Radio Equipment Distributors!

The more popular AMPEREX tubes
are available through leading
radio equipment distributors. Thus,
engineers may now obtain many
of our standard tube types with
minimum delay. The AMPEREX
line, especially for industrial and
electro-medical ap-

plete in the industry. AMPEREX
engineers pioneered in the design
and development of these types,
and our name stamped on a "bot-
tfle” designates longer life with
corresponding economy. If we can
be of service to you, on present
or peacetime assign-

plications, is prob-

ments, we will be

«+othe high
performance
tube

ably the most com- very glad to oblige.

e

AMPEREX ELECTRONIC CORPORATION

79 WASHINGTON ST., BROOKLYN }, N. Y. . . . Export Div.: 13 E. 40th St., N. Y. 1§, N. Y., Cables: "ARLAS"

www.americanradiohistorv.com
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TYPE 201A RECTIFIER. Designed to furnish
filament and plate current to line amplifiers
such as the langevin 102 Series. Delivers 275
Y. at 75 MA., 63 V. at 8 A. length 104",
Width 5+%". Maximum height 6%" (5"
abave, 1" below mounting chassis). Occupies
one third langevin Type 3A mounting frame.

ype 201 Series Rectifiers consist of Type 201A, described above, and 201B.
Type 201A is suppliea with a single filt'er stage, whereas Type 201B has a dual filter
stage. Latter type designed to supply filament and plate power for quiet pre-
amplifiers such as Langevin Type 106 or 111. In addition supplies associated line
amplifiers such as Langevin 102_Series.-These units—possess excellent regulation

' ———

' M,,‘l'?éioyv fippie content. -

L.

_ __Send today Tor complete engineering informafion about these and other
3 S . =2
I Langevin apparatus. PSR e Rt

N = L

|
' &

The Langevin C‘ompany

INCORPORATED _
SOUND REINFORCEMENT AND REPRODUCTION ENGINEERING

NEW YORK SAN FRANCISCO I.OS ANGELES
37 W. 65 st 23 1050 Howard St., 3 1000 N. Seward St., 38
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LEWIS WINNER, Editor
F. WALEN, Assistant Editor

e See...

THE FINAL 25 10 30,000-MC ALLOCATION
REPORT, replete with refreshing news has
been released by the FCC. Many new
channel extensions have been granted to
police, fire, railroads, power, highway
mobile and rural telephone systems 1n
the 25 to 162-mc bands. And definite
assignments for f-m, television and {fac-
simile in the 44 to 108-mc region have
been set aside until the completion of a
scries of sporadic E tests during the
summer. The test study committee will
include government specialists with FCC
chief engincer George P. Adair and his
staff, and such industry experts as Major
E. H. Armstrong, Dr. D. E. Noble, Dr.
T. T. Goldsmith, Dr. W. R. G. Baker,
Raymond Guy and Jack Poppele.

As an allocation gude, three 44 to
108-mc alternatives were offered by the
FCC. In the first suggestion, i-m occu-
pies the 50 to 68-mc bands; television,
68-74 mc and 78-108 mc; and facsimile,
48-50 mc. The second proposal places
f-m in the 68 to 86-mc band; television,
44-50 me, 60-66 mc and 86-104 mc; and
facsimile, 66-68 mc. The third alterna-
tive places f-m in the 84 to 102-mc band ;
television, 44-50 me and 54-84 mc; and
facsimile, 102-104 mc. Incidentally tele-
vision has been given a thirteenth channel
at 174-180 mc, a band that originally had
been assigned to air navigation aids.

Commenting on the f-im band pro-
posals, the Comunission said that 2 mc
have been added contiguous to the band
of 18-mc¢ width wherever that band is
finally placed. Initially this additional
band will be available for stations offer-
ing a facsimile service exclusively, but
ceventually facsimile will move above 400
me, and thus this 2-mc band will be
avatlable for f-m.

In the channel expansions we find that
railroads received 60 channels instead of
33, police, 132 instead of 122; power,
31 instead of 21; rural telephones, 24
(sharing), whereas none had been as-
signed previously ; and highway mobile,
40 in place of 24. Some of these chan-
nels will fall in the 74-78 or 104-108 mc
bands, depending upon the final assign-
ments in the 44 to 108-mc region.

According to the Commission, the
f-m/television/facsimile allocation delay
will not affect development or produc-
tion, since but extreiniely hinited receiver
and transmitter production will be ini-
tiated before the year is out.
ENCOURAGING NEWS ALSO APPEARS IN THE
10-kc to 25-mc allocation proposal just
released by the FCC. Standard broad-
casting receives another channel . . . 540
ke, And direct international broadcasting
will continue, with channels in 6 bands.
... 6000-6200. 9.500-9700, 11700-11900,
15100-15300, 17700-17900, and 21500-
21700 ke.

With the 44-to 108-mc decisions in the
Fall and the final 10-kc to 25-mc report
due then too, industry will probably have
its frequency format for the years to
come, before Jannary 1, 1946 . . . a format
that will probably introdnce an interest-
ing era for communications—1L. W,

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

U. S. Patent Office.
Member of Audit Bureau of Circulations.
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Published by SYLVANIA ELECTRIC PRODUCTS INC., Emporium, Pa.

(A% ol
1945

SYLVANIA'S CHART AIDS
STANDARDIZATION OF TUBES

Reference List Recommendations

Reduce Radio Tube Types

radio industry, particularly among radio
servicemen since they are in an active
position when it comes to tube replace-

S an aid to the standardization of |
radio receiver tube types, Sylvania

has prepared the chart reproduced below |

another item in Sylvania’s long-time | ment and general radio set repairing.

| program of technical assistance to the (An indication of their opinion con-

cerning tube types was revealed in Syl-

vania’s survey in which 90.5% of the

servicemen questioned said they would

' radio industry.

The number and variety of tube types
lhave grown in recent years, and this
prefer fewer and simpler tube types.)

This handy referénce chart will help
smooth some of the wrinkles of the prob-
lem and act as a future guide. Write for
it to Sylvania Electric Products Inc.,

500 Fifth Ave., New York 18, N. Y.

|trend has intensified war scarcities.
Naturally, it would seem to he advan-
i tageous to radio set manufacturers to
further standardize tube selection and
limit their variety. This would probably
meet with approval in many parts of the

L P

T

| Double Triode Tube
Has Two Uses

Acts As Converter
Or Amplifier

Sylvania’s new high mutual conductance
double triode tube—Type 7F8—is de-
signed for use at frequencies up to 300
or 400 Mc.

With precautions the two sections may
be used separately, saving space and the
number of tubes required for a given
performance since all the elements ex-
cept the heaters are independent.

The cascade operation thus made pos-
sible is useful in u-h-f grounded grid and
cathode follower amplifier service. It may
also be used as a push-pull u-h-f amplifier.

SYLVANIAN ELECTRIC

WAKERS OF RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, ACCESSORIES; INCANDESCENT LAMPS

“‘—'—"‘l
-
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PLUGS &
CONNECTORS to transmitters and bull-horn speakers for baby Flat Tops. e

Signal Corps - Navy Specifications

Meorine microphone assembly. Plastic and metol
parts designed, made and assembled by Remler
to meet Navy and Merchant Marine specifications.

ONE REMLER ASSIGNMENT is the production of ampli-
fying and transmitting systems for our Navy and Merchant
Marine. Systems are complete—from shock-proof micro-
phones, built to resist the corrosive action of salt air and water

Remler was organized in 1918 to manufacture ship wireless.
Present activities in marine communications are a logical

_ Types: P NAF development of early activities in this field. The facilities and

50-A 61 74 114 150 experience of this organization are at your disposal.

54 62 76 119 159

55 63 77 120 160 11365l

56 64 104 124  291-A : : : .

58 65 108 125 1354 No. Further assignments in radio and electronics invited. Consult—

59 67 109 127 212938-1

L I A REMLER COMPANY, LTD. - 2101 Bryant $t. * San Francisco, 10, Calif.
PLP PLQ PLS r—

56 65 56 65 56 64

59 67 59 67 59 65 .

60 74 60 74 60 74 R E

61 76 61 76 61 76

62 77 62 77 62 77

63 104 63 104 63 104 SINCE 1918

64 64

OTHER DESIGNS TO ORDER

-ﬁnnoancing & Communication fgai/ament |

COMMUNICATIONS FOR MAY 1945 o 3
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OW he's a Major in the U.S.
Army Air Forces. A few short
years ago he was a freshman
in high school, just a kid "fooling
around with radio.” Today "the kid”
knows every inch of his giant bomber.

794 EAST 140th STREET .

6 e COMMUNICATIONS FOR MAY 1945
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- Just a Kid

He knows each link in the vast chain
of Superfortress performance. And that
includes the important electronic de-
tails of amplification.

After the war, thousands like him
are going to tell you what can be done
in sound reinforcement, and how! Be-
cause “‘the kid" has used Eastern-built
equipment in war, he’ll buy Eastern-
built equipment in peace — or maybe
he’ll sell it! In either case, his genera-
tion will have a great influence on the
selection, installation and operation of
sound and electronic equipment. And

BUT DEEP IN ELECTRONICS!

we believe that Eastern products will
rate high with these young men.
% - 3 e

To aid the war effort, our engineers
are available for consultation on any
amplification problem. Until Victory, |
Eastern will continue to devote its re-
sources to the design and manufacture
of vital war equipment. Meanwhile, let
us send you the next of a series of use-
ful articles prepared by our engineering
staff on the newest developments in
amplification related to both sound
systems and industrial instruments. Ask
for Brochure 5-G.

Buy MORE War Bonds

CORPORATION

U. S. Reg’n. Applied For

WWwWWwW.americanradiohistorv.com

NEW YORK 54, N.Y,.
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Communication with, or between, mov-
ing vehicles becomes more important
as this Age of Speed advances. Every
factor is vital which promotes clarity of
transmission. When trains, taxis, ships
and passenger cars can contact each
other or their “home stations’’ at will,
Ampheno] Cable Assemblies, Connec-
tors and Sockets will do their share to
provide good electrical con-
tact within the equip-
ment. Atmospheric
and static condi-

AMERICAN

ORI,

tions excepted, successtul radio com-
munication in transit depends largely
on low-loss stability and good design
of the equipment's component parts.
The name “'Amphenol’ indicates to the
user that they have been designed,
made and tested to give the best possi-
ble service in spite of interference, vi-
bration and moisture. Detailed techni-
cal information on all Amphenol prod-
ucts in which you may be interested is
available and will be sent on your
request—ask for Catalog Section D.

PHENOLIC CORPORATION
Chicago 50, Illinois

In Canada ¢ AMPHENOL LIMITED ¢ Toronto

COMMUNICATIONS FOR MAY 1945 o 7
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The Coupon below
will bring you our
complete information,

Our crystal blanks are cut to specifications
from selected Brazilian quartz and guaran-
teed free from all impurities, mechanical
and electrical imperfections. Dimensions,

temperature coefficients and frequencies

_——_————————————————l

MAIL THIS COUPON!

CRYSTAL PRODUCTS CO., J
Dept. O, 1519 McGee, Kansas City, Mo. l

Gentlemen: I am interested in

— — — — — — — —— —— — — — —— - — —

§ o COMMUNICATIONS FOR MAY 1945

are guaranteed within your specifications.|
Supplied in either “rough-sawed”, “semi-
finished” or “electrically-finished” blanks as|
desired. Remember Crystal Products when|
you need crysials.

ryslal

PRODUCTS COMPANY |
1519 McGEE STREET KANSAS CITY, MISSOURI

Producers of Approved
Precision Crystals for Radio Frequency Control

www americanradiohistorv com
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1. Inner flexible condvit affords maximum physical pro-

tection to wiring,

2, Braided wire covering, sometimes in multiple layers,

improves the electrical shielding and provides in-
creased ruggedness.

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

Yubing.

| Shtuatty Sealed Crvenili

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 rapid
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 Shielding.

CORPORATIONS, INC.

Newark, New Jersey

COMMUNICATIONS FOR MAY 1945
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TELEVISION—sign and symbol
of the age to come—is one of
the wonders that specially de-
signed cable transmission makes
practical. For the quality and
fidelity of the transmitted image
depend largely on how well the
cables are engineered and manu-
factured, from tiny cables in the
broadcasting mechanism itself to
the great coaxial cables linking
city with city, making possible the
television networks of the future.

Thus the “wireless age” as it de-
velops will actually need more
wires—and more complicated ca-
bles—to achieve its realization!
- And in the solution of these
problems, new and more com-
plicated cables will be required.

Today, we will undertake to en-
gineer and manufacture the radio
and audio cable requirements of

Why ANKOSEAL
solves cable problems

Ankoseal, a thermoplastic insu-
lation, can help solve many elec-
trical engineering problems,
now and in the future. Polyvinyl

any government agency of private
concern in war work. Moreover,
we look forward to solving many
of the most difficult cable tasks

Ankoseal possesses notable
flame-retarding and oil resisting
characteristics; is highly resist-
ant to acids, alkalies, sunlight,
and most solvents.

. ) . moisture,
in peacetime —as we have in

wartime. The same laboratories,
the same Yankee ingenuity that
have helped to whip many of the
difficulties involved in the com-
munications requirements of our
Army and Navy are prepared
to function for industry — what-
ever the problems of today and
tomorrow.

Polyethylene Ankoseal is out-
standing for its low dielectric
loss in high-frequency transmis-
sion. Both have many uses, par-
ticularly in the radio and audio
fields. Ankoseal cables are the
result of extensive laboratory re-
search at Ansonia—the same
laboratories apply engineering
technique in the solution of
cable problems of all types.

o

THE ANSONIA ELECTRICAL COMPANY/|

Specializing in “Ankoseal’” a Thermoplastic Insulation < = .
ANSONIA ¢ CONNECTICUT )}:\ﬂ ‘

A Wholly-Owned Subsia'imy of

NOMA ELECTRIC CORPORATION
GENERAL OFFICES « NEW YORK, N. Y.

—In peacetime makers of the famous Noma Lights—the greatest name in decorative
lighting. Now, manufacturers of fixed mica dielectric capacitors and other radio, radar
and electronic equipment,

'Y
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SEALED

ﬁuguinsi humidity and fungus

—another G=E “FIRST/ in |

electric-instrument design

f'. -
o’

i

® The Pacific war area is probably the toughest instrument-proving
ground in the world. To meet the requirements of such severe service,
!i G-E engineers have designed a 214-inch panel instrument that IS
\ bermetically sealed. No detail has been overlooked to make this
Critical radio component impervious to the tropical conditions of
high humidity, extreme temperature, and fungus growth.

Sealed Throughout. Vacuum-tight sealing assures a hermetic
enclosure: Thick, strain-free glass is fused to a metal ring by a glass-
to-metal seal; then, this assembly is sealed to a steel case. The two
terminals are sealed, glass-to-metal; then, this assembly is sealed to
. a steel base. Lastly, the steel base is sealed to the steel case by a

synthetic-rubber gasket, which is treated with a special sealing

compound and compressed and secured by a crimped-over meeal
| ring.

| Filled with Inert Gas. The final assembly is evacuated, filled
! with an inert gas through a tube in the base, and is sealed off at a
' pressure slightly above atmospheric.

Internal-pivot Design. The combination of this hermetic en-
closure and the combat-proved G-E internal-pivot element makes
an outstanding instrument. It is not only sealed against jungle
humidity and fungus, but it is also well able to withstand thermal
shock, mechanical shock, and fatigue vibration and still maintain
its rated accuracy.

For advance information, ask the nearest G-E office for Booklet

GEA-4429, or write to General Electric Co., Schenectady 5, N.Y.
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HERMETICALLY 77/

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

GENERAL @@ ELECTRIC

Type DW-61 d-¢ voltmeters, am-
meters, milliammeters, and mi-
croammeters

Type DW-62 radio-frequency om-
meters and milliammeters

AN INTERNAL-PIVOT DESIGN

AL

Internal Pivot

External Pivot

For thinness—pivots are mount-
edon theinside of the armature

For sturdiness —parts that re-
quire a definite location in re-
lation to each other are secure-
Iv fastened together to assure
permanent alignment

I1igh factor of merit —resulting
from a featherweight moving
element and high torque

Plus Hermetic Sealing—
Another G-E First

;-

602-85-6200

COMMUNICATIONS FOR MAY 1945 e 11



www.americanradiohistory.com

They bear an

honored trademark . .§

'n the radio and electronic fields,
the ARHCO trademark has long
been a symbol of progressive design
and manvufacture. Imagination and
foresight have been put to practical
use in this precision-crafted line of
components. It is natural, therefore,
that our multi-contact plugs and sock-
ets, members of the vast ARHCO
family, should be the desirable parts
they are, wholly acceptable for any
application,

ARHCO multi-contact plugs and
sockets, only a few of which are illus-
trated, are exceptionally rugged, and
have successfully passed every engi-
neering test—including tests at ex-
tremely high and low temperatures.
For special applications, we are
equipped to design units incorporat-
ing the same fine qualities—on short

notice. Let us hear from you.

ARHED

| PRIDUES

TRADE MAF

IF YOU CAN SPARE IT, SHARE
MT. VERNON, NEW YORK A PINT OF YOUR BLOOD WITH

" MANUFACTURERS OF SHORT WAVE « TELEVISION « RADIO « SOUND EQUIPMENT A WOUNDED SOLDIER

o COMMUNICATIONS FOR MAY 1945

www americanradiohistorv com
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Navy plane patroln be water o Saipan on 'D-Day’”’
Sfor thgt Marianas base. Official U.S. Navy Photograph.

*add a margin'of safety for navy pilots

Vital to the success of our air attack are ingenious electronic devices.
Mec-Rad is now devoted 100% to the manufacture of vital mechanical and
electro-mechanical assemblies for these important electronic units.

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

We will continue this program as long as our services
are needed—but after the war our specialized facilities
will be available to the electronic industry. Our engi-
neering “know-how” based on years of experience
designing and manufacturing precision
mechanical-electrical components is at

your service now to help you with your

post-war planning.

]

DIVISION-BLACK INDUSTRIES

1400 EAST 222ND STREET <7 CLEVELAND 17, OHIO

COMMUNICATIONS FOR MAY 1945 o 13
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1 41
HERMETICALLY SEALED MINIATURE II/2 METERS

Designed to aid in the development of small
equipment for present or postwar applications

e =l .

12 INCH ROUND MODEL 120

The smallest meter of its kind, built with the
care and precision of all Dedur larger instru-
ments. Sealed to sustain immersion in 30 feet
of water for as many as 7 days withoui harm
to the mechanism. If the glass breaks, the
meter case is designed to seal the equipment
against water seepage. Terminal studs are also
waterproof sealed. Another advanced construc-
tion feature is the ring mounting which makes
for quick and easy installation—no mounting
holes or screws necessary, just tighten on with
the ring. A.S.A. type movement. Built to exact-
ing specifications.

1%2 INCH SQUARE MODEL 112

Entirely self-contained with built<in resistors
and shunts. Available in wide variety of ranges.
This model, too, may be immersed in 30 feet
of water for 7 days without harm to the move-
ment. In addition, it incorporates all other
waterproof features of the Model 120. Though
compact in size, no sacrifice has been made in
quality of materials or construction details. It
performs with high efficiency in a variety of
applications. A.S.A. type movement. Built to ex-
acting specifications.

Additional information supplied upon request ... Write for the new DeJUR catalog

GIVE FULL SUPPORT
TO THE SEVENTH
WAR LOAN DRIVE

elJ AMSCO CORPORATION

GENERAL OFFICE: NORTHERN BLYD. AT 45th STREET, LONG lSlANDl(ITY 1, KoY.
"IN CANADA- . ATLAS RADIO CORP. LTD., $60 KING ST. WEST - TORONTO, CANADA

A —— e e g
P
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SE o
2. RECEY] ENGINEERING

NG TUBE TECHN)Qugs

|
' r HYTRON TYPE 2C26A
VERY-HIGH-FREQUENCY TRIODE PULSE OSCILLATOR

The Hytron type 2C26A is a special triode for use as a grid or plate pulse oscillator up to 300 mega-
cycles. Its cathode is designed and processed to provide the extremely high peak plate currents required
in pulse operation. Special top cap design permits use of the maximum potentials, without external
voltage breakdown, at the higher altitudes. Other notable features are: convenient size, standard octal

base, high-voltage internal ceramic insulators, and extremely rugged construction.

ELECTRICAL
Coated Unipotential Cathode
Heater Voltage. . . . ... .. ittt inneerennees 6.3 volts
Heater Current. . .. .. ..ttt i, 1.1 amps.
Plate Dissipation. ................. TN P s AN 5 A 10 max. watts
| Grid Dissipation. . ......... ... 2.5 max. watts
' Plate Potential (plate pulsed) . ............ 3500 max. peak volts
Plate Potential (grid pulsed)................ 2500 max. dc volts
| Grid Biass ». ami sene o b mere s sua § Jeadh s s ~ 700 max. dc volts
! Average Characteristics for. ... .... Eb:400V; Ec:-15V; Eh:6.3V
! Plate Currente .. a5 cwiawmem oot be a6 me gearsisieds  » 16 ma.
Amplification Factor. . . .......... ... .. .. .. 16.3
| / Transconductance. . ... .................. 2250 micromhos
. Average Direct Interelectrode Capacitances
Grid-to-Plate. . .., ... ... ... e 2.8 mmf.
: Grid-to-Cathode. . . ........ ..o ... . 2.6 mmf.
| Plate-to-Cathode. . . ............covrviienanns 1.1 mmf
| Frequency for Maximum Rating. ................ vee. 300 MC
y J -1 o

:' : s f »&oo_ -7 =

| &0 0 M

I. { = ] MECHANICAL

H s ’ /r’ ’ 9}‘/7‘ .

y N % ] Typeofcooling. . ............ ..., Convection
8§ e Base.............. Intermediate shell octal 8-pin phenolic
§4 - o ] Top Caps...... Skirted miniature with insulating bushing
3 V4 1 Bulbr 7l s Toosds - - - Too Mo JPERNC- o - B - NEEEAE Sy gl - T-9

13 ) & »30 | +—| Maximum overall dimensions .
' B /) = Length, ....cerisvsnrnscovoamainiiees .+ 34 inches
g, VU T aleorled vdbo |1 Seated Height.......................... 3)4 inches
A = = Diameter. ..., ......ocoiniiiniinnennnnn. 1%4s inches
s = n Net Weight...... AT LT SRR O 7 T 114 ounces
, N N [
P g 13 rons, 4 r 2
ol 0 F—t 1 ’

/800

g r000
PUATE POTENTIRL (£4) /N KOLTS

2C26A IS ON THE ARMY-NAVY PREFERRED LIST

OLDEST EXCIUSIVE MANOFACTURER OF RADIO RECEIVING TUBES

—— E(A AWl (AL A HENEIT s
A B & 4 &

&

D0 WD ELECTROMICS couy.
" MAIN OFFICE: SALEM, MASSACHUSETTS
PLANTS: SALEM, NEWBURYPORT, BEVERLY & LAWRENCE
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on Courtney!”

[

“Here’s how Courtney checks up

“...via a PRESTO recorder”

‘““An announcer must check up on his technique

constantly,’”’ says Alan Courtney, popular announcer
of WOV’s 1280 Club program. ‘““My own way of doing
this is to make frequent recordings of my voice on a
portable PRESTO recorder. Then, by listening to the
records, I can get an idea of how I sound to the radio
audience. Naturally, the accuracy of the recording is of

the utmost importance. I find a PRESTO recorder

WORLD’S LARGEST MANUFACTURER
OF INSTANTANEOUS SOUND
RECORDING EQUIPMENT

AND DISCS

16 e COMMUNICATIONS FOR MAY 1945
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ideal for the work, because, even in amateur hands, it
produces cuttings of uniformly high fidelity and clarity.”’|
PRESTO sound recording and transcription equip-
ment is used by major broadcasting companies, in in- |,
dustry, in schools and colleges, and by the Armed Forces. .!E
Every PRESTO unit, from the largest to the smallest, |E

is a product of high engineering skill and uncompromis- |!

ing manufacturing standards. Write for information.

PRESTO

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

pepr—gr—prpp=p—iE A
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'These U. S. Navy Planes Carry
Collins Autotune Transmitters

‘....................................................................................

=

MARINE CORPS PBJ MITCHELL

GRUMMAN TBF AVENGER PB2Y-3 CORONADO
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The voice of thousands of Navy fliers

THE CoLLINS ATC Autotune transmitter is
regulation equipment for most two-place-and-
larger types of Navy aircraft. Itis the military
successor of Collins airborne Autotune trans-
mitters which were adopted by several of the
great commercial airlines years before the war.
Since Japanstruck, the Navy has ordered many
thousands. In advanced design and rugged
construction, today’s ATC reflects the lessons
of war learned in every quarter of the world.
It is a foretaste of the reliability and efficiency
to be expected of Collins by commercial and
private users after victory. Collins Radio
Company, Cedar Rapids, Iowa; 11 West 42nd
Street, New York 18, N. Y.

MARTIN PBM-3D MARINER

b..:b...‘l.i............O..l‘l‘.‘..‘....l....040.0‘...00.0900.0..'00‘0000.0...‘0....0..0.............

. CURTISS SB2C-1 HELLDIVER
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IN RADIO COMMUNICATIONS, IT’S ...
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|

I

| Unstable voltage on commercial

power lines is so prevalent that many
manufacturers of electrical and elec-
tronic equipment have found it nec-

| essary to warn their customers of its

existence and its possible effects on
the operation and efficiency of the
equipment.

There is an easy and inexpensive
solution to this important problem
—specify a SoLA CONSTANT VOLT-
AGE TRANSFORMER as a component

= [

part of your equipment. There are
several types of SoLA CONSTANT
VOLTAGE TRANSFORMERS specially
designed for this purpose —small,
compact units in capacities ranging
from 10VA to several KVA. Other
capacities and designs can be custom
built to your specifications.

Once instalied in your equipment
they require no pampering or super-
vision. They are fully automatic, in-
stantly correcting voltage fluctua-

++ « Operate at 115 volts.
«..0f faulty operation
look for low line veoltage.
. . . damage due to high
line voltage.

Isn’t that asking a lot of
several million people
who wouldn’t know how
so look for low voltage,
or what to do abovt it E!
they found it?

Warnings against unstable
voltages are unnecessary on
‘equipment protected with built-in

tions as great as +15%. They are
self-protecting against short circuit.

No sales manager will overlook the
added salability of a product that
features this guarantee of perform-
ance, low maintenance cost and sat-
isfaction to the user. . 7

SoLA engineers with wide experi-
ence in the application of the SoLa
CoONSTANT VOLTAGE principle are
available for consultation on details
of design specifications.

To Design Engineers:

Complete, new hand-book of
Constant Voltage Transformers
available on request.

Ask for Bulletin ECV-102

B . b .
# {\vransformers for: Constant Voltage * Cold Cathode Lighting ® Mercury Lamps * Series Lighting ¢ Fluorescent Lighting - X-Ray Equipment * Luminous Tube Signs
i *‘Q Burner Ignition * Radio * Power ¢ Controls * Signal Systems ¢ Door Bells and Chimes - etc. SOLA ELECYRIC CO., 2328 Ctybourn Ave., Chicago 14, iN.

COMMUNICATIONS FOR MAY 1945 o 19
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Scene from Warner Bros. Picture
“RHAPSODY IN BLUE”

Quality
Transcription

eliil_ieélly and

Fairchild
Portable Recorder

- o that keeps the original music and speech alive!

Your station announcer . . . should

. not quality variation . .
tell your listening audience whether your broadcast is a ‘live’
or ‘recorded’ program.

‘Live’ and ‘recorded’ quality should be practically indis-
tinguishable!

Fairchild-built recording channels put the fundamental
tone and all overtones up to 8,000 cycles on the record at full
strength. The bass takes on the character of the individual
instruments instead of the all-too-prevalent overall ‘boom,
boom’ which leaves the listener wondering whether the re-

corded sound is string bass, brass horns, bassoon or drums.

AND

INSTRUMENT CORPORATION

At the other end of the sound spectrum, and throughout
all intermediate ranges, Fairchild recorded sound comes
back over good playback systems with absolute nazuralness.
No doubt remains in the listener’s mind that he’s hearing the
‘live’ qualities of the orchestra, band, or the even-more-difh-
cult-to-record individual performances of the piano or pipe
organ.

Fairchild Portable Recorder descriptive and priority data
are available. Address New York Office: 475 - 10th Avenue,

New York 18; Plant: 86-06 Van Wyck Boulevard, Jamaica 1,
N. Y.

SOUND
EQUIPM 4’7

’_

CAMERA

20 e COMMUNICATIONS FOR MAY 1945
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DIRECTIONAL

ANTENNA
EQUIPMENT

i :
i 4
| 24

Johnson engineers have designed many highly

successful installations of phasing and antenna

coupling equipment to individual specifications.

These units may be built to match any existing
transmitter and thus become an integral part

of your station. Let us help you and your

consulting engineer plan your transmitting
equipment for better market coverage. Orders

received now will get first attention when priority

restrictions -are removed.

: Here are two of the many installations of phasing equipment Johnson
has furnished for Broadcast Stations, built to match existing equipment.
Other items available from Johnson, made to individual specifications,

are gas filled pressure condensers, coupling networks, tower lighting filters
and special inductors,

JOHNS ON

. . COMPANY
a édmoaj name n pddlo WASECA, MINNESOTA

COMMUNICATIONS FOR MAY 1945 o 21
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WE MAKE our own refractories, thereby obtaining the
best possible control over the characteristics of VITROHM
RESISTORS and RHEOSTATS.

WARD LEONARD ELECTRIC CO.

Radio and Electronic Distributor Division

AcCCEPTED MEASURE OF QUALITY

‘ 22 e COMMUNICATIONS FOR MAY 1945
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p ! a .

Improved Indication at Low Battery Voltage—A new minimum in unwanted

lamp operation—*2 A.T.R. Size Case—Reduced Weight
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{Does your marker receiver give good indications when
'battery voltage drops to eleven (or twenty-two) volts?
IDoes unwanted lamp operation confuse the pilot during
linstrument approaches? These difficulties have been
‘eliminated in the design of the new Bendix Radio
'MN-53 marker receiver; and, in addition, valuable
Iweight and mounting space have been saved.

' This receiver is available in a number of different types.
' This same unit may be used with either twelve or
itwenty-four volt systems. A centralized radio power
isupply may be used, or an individual dynamotor may

3B
L U

BV g B
BENDIX

AVIATION

THE

TANDARD

S GMD QIR GER WO IR SEm R ws 4

CORPORATION,

TYPE IN-5A LAMP INDICATOR

1t fits a 2%4*/ standard AN
instrument panel cut-out,
and uses a Cannon type
WK-6-32S 6 contact cable
connector.

be plugged right into the unit. In addition there is a
model that is both mechanically and electrically inter-
changeable with existing airline marker equipment.
Another feature of this new marker receiver is variable
coupling of the intermediate frequency transformers.
IF adjustment is thus greatly simplified and the desired
band pass characteristic can be easily obtained.

For further information on this latest product of Crea-
tive Engineering, write direct to the Sales Department,
Bendix Radio.

BENDIX IS A TRADE-MARK OF DENDIX AVIATION CORPORATION

RADIO DIVISION

BALTIMORE 4, MARYLAND

AVIATION INDUSTRY

COMMUNICATIONS FOR MAY 1945 e 23

www.americanradiohistorv.com


www.americanradiohistory.com

Ruggedly de-
signed, these E-E
Rectifiers are
suitable for port-
oble and indus-
trial applico-
tions.

Mode in many
types and copo-
cities; these high
vacuum units
offer noise-free
current supply.

2¢ e COMMUNICATIONS FOR MAY 1945

¥

0T groblom solvors/

Fundamentally, these E-E electronic tubes are representative of the re-

search and engineering being projected into the industry's war effort.
Basically, however, they are indicative of much more. For in the future, |
they hold great promise of material economies and advancements.

Industrial control, guidance, sorting, counting, indicating, detecting,
protecting, etc., are but a few of the functions which will be undertaken

by E-E 274-A and 274-B vacuum tubes. With ratings substantially
higher than RMA 80, these tubes are recommended when higher DC
currents are required. The two tubes are identical except for bases.
Extensive in application, these high vacuum rectifiers widen the possi-
bilities of potential uses, and draw closer the horizons of actuality, i
tomorrow. E-E Data Book on request.

ELECTRONIC
ENTERPRISES  INC

65-67 SEVENTH AVENUE, NEWARK 4, NEW JERSEY

www americanradiohistorvy com
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OLA
CAPACITORS...

Trustworthy in every climate

SOLAR PRODUCTS

DRY ELECTROLYTIC CAPACITORS
WET ELECTROLYTIC CAPACITORS
PAPER CAPACITORS
MICA CAPACITORS
“ELIM-O-STAT’ SUPPRESSORS
CAPACITOR ANALYZERS

SOLAR MANUFACTURING CORP.

285 MADISON AVE. - NEW YORK 17, N. Y.

COMMUNICATIONS FOR MAY 1945
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Tin-Dipped Copper Terminal Lugs

Resistance
Wire Wound
on Ceramic |
|

o Special Vitreous Enamel Holds Wire
e Rigidly in Place — Insulates and ,.
l.c' Protects the Winding @

/Core q

Even Winding Prevents /
“Hot Spots” and Failures Convenient Mounting Brackets

; ; ere you see a few of the important features that insure
long life and trouble-free service in every Ohmite Resistor. In

the lug type illustrated above, the resistance wire is both
mechanically locked and brazed to copper terminal lugs to
assure perfect electrical connection. Time-proved Ohmite vitreous
enamel construction dissipates heat rapidly . . . withstands
humidity. Today, Ohmite Resistors are extensively used in
the Armed Forces, Industry, Communications, Research. Made
in a wide range of types and sizes in stock and special units for every
need. Consult Ohmite engineers on your resistor problem.

OHMITE MANUFACTURING COMPANY
4869 FLOURNOY ST., CHICAGO 44, U.S. A.

geQWW@MM“TE

S « TAP SWITCHES

RHEOSTATS ¢ RESISTOR

2§ e COMMUNICATIONS FOR MAY 1945
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DYNAMIC HANDI-MIKE

T e L SN e i
TECHNICAL DATA
MODEL 204-TC

IMPEDANCE: 35-50 Ohms.

FREQUENCY RESPONSE: 200-7500 Cps.

OUTPUT LEVEL: Into 50 ohm input; 44
db below 6 milliwatts for 100 bar
signal.

SWITCH: Type “T.”” Press-to-talk. Ver-
tical toggle with snap action.

CORD: 6 feet long. Rubber jacketed.
2 Conductor and shield.

CIRCUIT: Two wires direct to micro-
phone. Switch ‘‘makes’’ independent
circuit. For use in connection with
control circuit of transmitter or other
relay operated device.

DIMENSIONS: Length overall 8 inches,
head diameter 21, inches.

SHIPPING WEIGHT: 2 pounds.
There are seven other dynamic handi-

mike models from which to make a
selection.

Fl

Universal Handi-Mikes have been, through these years of
progress in Radio-Electronics, as common a part to specialized
sound equipment as the vacuum tube is to your home radio.
The same microphone restyled and redesigned progressively
has met the wanted need of a rugged hand held microphone.
The Handi-Mikes are now available in both carbon and dynamic
microphones with a varigty of switches and circuits from which
to choose.

N

e

UNIVERSAL MICROPHONE COMPANY
INGLEWOOD, CALIFORNIA

REPRESENTATIVES: New York, Chicago, Kansas City, Cleveland,
Boston, Tampa, Houston, Philadelphia, Detroit, Seattle, St. Paul,
Salt Lake, Los Angeles, San Francisco, and Asheville.

COMMUNICATIONS FOR MAY 1945 e 29
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FROM COMPONENT...TO COMPLETE STATION!

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.

Cnst 4
= ; ..

—
="

|
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MARION

Glass-to-Metal Truly Hermetically Sealed
2'%"and 32" Electrical Indicating Instruments

A One-piecoe drawn steel cup-shaped case with C Lithographed metal scale plate, individually
high frequency induction soldered Kovar glass printed.
bead terminals. Black phosphate Sfinished to
meet 200 hour salt apray test.

D Dpouble thickness glass window with Corning
B Marion Alnico magnet and moving system, with Glass Works metallized band on rim — bhigh
hardened beryllium copper instrument frame. frequency induction soldered to steel case.

E Aluminum cover plate and flange. with anodic black satin finish.

“How is it done?” — this is the question on the tongues of hundreds of engineers from coast-to-
coast. A simple basic design in conjunction with electronic production methods is the answer.
And with it comes the final solution to the problem of completely tropicalizing electrical
indicating instruments. There are no rubber gaskets and no cement seals. These instruments
can be immetsed in boiling brine or frozen in a cake of ice, for weeks, without deterioration
of their seals or harm to their operating efficiency. And they are positively interchangeable:
Type HM 2 with AWS Types MR 24 and 25 and Type HM 3 with AWS Types MR 34 and 35.
Avadilable in all DC ranges, for present or postwar applications. Write for additional information.

SPECIAL NOTE;: Marion Glass-to-Metal Truly Hermetically Sealed Instru.
ments ¢ost no more than standard unsealed instruments.

MARION ELECTRICAL INSTRUMENT CO.

MANCHESTER, NEW HAMPSHIRE

COMMUNICATIONS FOR MAY 1945 o 37
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TERMINAL

GASKET

5 N /

—GLASS

O

2,

FLANGE

ALL THE FEATURES of STANDARD INSTRUMENTS RETAINED
Withstands submersion tests at 30 feet

A screw-on bezel provides uniform pressure for hermeti-
cally sealing the glass to the case. The gasket is pressed
into every crevice around the edge of the glass and the
top of the case, where the permanent seal is made.

Tempered glass window and ceramic sealed terminals
are used. .

The knurled screw type bezel permits servicing when
necessary and resealing without replacing a single part
or the use of special tools or equipment.

Complete dehydration of the interior is readily
accomplished by recognized temperature difference

Write for circular

L4 o o

32 e COMMUNICATIONS FOR MAY 1945

" ke Triplet

ELECTRICAL INSTRUMENT CO. srLurFron, onio

method (the bezel loosely attached for the escape of all
moisture, after which the bezel is tightened to make the
permanent seal). Interior is completely dry at slightly
above atmospheric pressure.

These instruments comply with thermal shock, pres-
sure and vibration tests. They also are resistant to
corrosion, Instruments conform to S.C. No, 71-3159
and AW.S. C-39.2-1944 specifications.

Furnished in 115", 214" and 314" metal cases with
l/ "

Li” thick 'walls, in standard ranges. D.C. moving coil,
A.C. moving iron and thermocouple types.

www americanradiohistorv com
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TYPE
SOXBX103

Exclusive Struthers-Dunn
"Memory' latch inter-
lock permits wide variety
of applications.

STRUT

SRR PO S

/'\

Sturdily constructed to aviation
specifications, and of immensely
simplified design, Series 50XBX
2-coil Relays are an important addition to the
well-known line of Struthers-Dunn *“Memory”
types. A new style positive interlock between the
two symmetrical operating elements represents
latch-in relay constructionr in its simplest, most
dependable form. This latch requires no ex-
traneous parts other than integral extensions of
the sturdy coil “‘armatures” themselves. It oper-
ates positively from a momentary impulse and a
minimum of power. Application of power to one
coil latches the contacts into one position.
Power then applied to the other coil throws
the contacts into a latched-in second position.

“MEMORY’’ RELAY SERIES

Simplified Interlock —Symmetrical Design

A third “‘unlatched” position, valuable for certain
applications, can be obtained by energizing both
coils simultaneously.

The 50XBX design makes it easy to obtain
make-before-break, or break-before-make con-
tact combinations. Contacts do not interrupt the
coil circuit until the “throw” is entirely com-
pletedand contactsare lockedin the new position.

Struthers-Dunn Memory Relays of this general
type are produced in ratings from 6 to 200
amperes or more, and with practically any
desired contact arrangement. Standard types pro-
vide for two auxiliary contacts, one in each coil
circuit. The use of auxiliary contacts makes it
possible to obtain operation over an extremely
wide range of voltages, a-c or d-c.

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

e n . - -

D.P. D.T. main contacts,
rated 6 amps. at 24
volts DC. 375" long;
]7/8“ high; ]5/8“ wide,

il

ERS-DUNN-

5,288 RELAY TYPES

\STRICT ENGINEERING OFFICES: ATLANTA o BALTIMORE o BOSTON o BUFFALO o CHICAGO e CINCINNATI ¢ CLEVELAND o DALLAS o DENVER » DETROIT ¢ HARTFORD
IDIANAPOLIS @ LOS ANGELES '@ MINNEAPOLIS « MONTREAL « NEW YORK o PITTSBURGH o ST.LOUIS ¢ SAN FRANCISCO o SEATTLE « SYRACUSE « TORONTO ¢ WASHINGTON
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AWAY AHEAD!

TOBE LEADS IN NOISE ELIMINATION

NEW SCREEN

ERE is more evidence of Tobe’s Leadership in the
H noise elimination field. This remarkable SCREEN
BOOTH FILTER is designed for use in laboratory
testing rooms, including those already shielded to pre-
vent outside electrical interference. It is attached to
the power line at the point of entrance into the booth,
and is designed to eliminate troublesome interference
which might upset vital testing work. Note the excep-
tional frequency range, from .15 MC to 400 MC.

CONTAINER DIMENSIONS

418"
35 Ibs.

Length . . 201/16"
Width L7156

Height .
Weight .

Whenever your problem is connected with eliminat-
ing electrical interference, the name to remember is

3+ o COMMUNICATIONS FOR MAY 1945

BOOTH FILTER

. . . TOBE! We have a great inventory of knowledge
on this subject, backed by 17 years’ experience. Your
inquiries are welcome at any of our offices. Investigate
the applications you can make of TOBE Filters, includ-

ing the unusual SCREEN BOOTH FILTER described
on this page.

TOBE DEUTSCHMANN CORP., CANTON, MASS.

GRAND CENTRAL TERMINAL BUILDING
NEW YORK 17, N. Y,
o

110 WEST BROADWAY
GLENDALE 4, CAL.
[

230 NORTH MICHIGAN AVE.
CHICAGO 1, ILL.
[ ]

2-159 GENERAL MOTORS BLDG.
DETROIT 2, MICH.

www americanradiohistorv com
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" vory fower...
l Aireon engineers are not in wi'h a view !

f any sense prima donnas. But

‘'we do provide them with the sort of seclusion that promotes constructive think-
| ing...an isolated building of 22,000 square feet, equipped with the latest and
finest scientific apparatus, given over exclusively to research and development.

A place where you can hear a kitten pound its feet. o«  This partly accounts

=
v

for the fact that, of twenty-eight major electronic products, turned out by our
Electronic Division, twenty-four were largely designed from the ground up
and converted into production realities by Aireon engineers. &  The regen-

erative force of research is responsible for the steady progress of Aireon in the

3

o electronics field. Supporting it are manufacturing facilities groomed for the
i mass Pproduction of precision products. & Our executives are ready to
discuss your plans for today and tomorrow —our engineers and plants to carry

them out. A call to any one of our offices will bring results.

A. g
Radio and Electronics - Engineered Power Controls

JIﬁN"EW YORK « CHICAGO . KANSAS CITY . BURBANK
COMMUNICATIONS FOR MAY 1945 e 3§
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MANUFACTURING CORPORATION
Formerly AIRCRAFT ACCESSORIES CORPORATION
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For very high frequency work . ..

Hallicrafters S-37 stands over and above all. Pro-
viding both AM and FM reception on all frequen-
cies from 130 to 210 Mc., it covers a higher range
than is available in any other commercially built
receiver. The development is typical of the inge-
nuity and resourcefulness that Hallicrafters bring
to the ever-new problems in electronics and com-
munications. Forward looking technicians in these
fields must look to Hallicrafters for instruments
that will chart the new directions.

36 e COMMUNICATIONS FOR MAY 1945

e hallicrafters

THE HALLICRAFTERS CO.,, MANUFACTURERS OF RADIO AND ELECTRONIC EQUIPMENT .

Model $-37 . . . The hig
est frequency range

o

g

COPYRIGHT 1945 THE HALLICRAFTERS co.

RADIO

CHICAGO 16, U, 5. A.
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/S YOUR GUIDE

to modern paper dielectric
capacitor selection and use

Months of painstaking work have gone
into making this 56-page Sprague Cata-
log a complete guide to the design and
engineering possibilities inherent in to-
day’s greatly enlarged line of Sprague
Paper Dielectric Capacitors in hundreds
of standard and special sizes and types.

Write for your copy today. You'll find
it unsurpassed as a guide to the exact
matching of up-to-the-minute Capacitor
requirements!

'-;wmn' E - I @ SPRAGUE ELECTRIC CO.
TODAY! % y o8 North Adams, Massachusetts

vl

ECTR

,ﬁ -

GRESS

ON

-

iIC PRO
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IDEAS +

ENGINEERING

The ideas that will permit the successful development
of your electrical equipment requiring the use of
metallic rectifiers have perhaps already been developed
by B-L engineers.

The Benwood Linze Company has pioneered in
developing the application of dry plate metallic rec-
tifiers wherever Direct Current is required from an
Alternating Current source. The B-L Research Labo-
ratories, established since 1921, have become an
internationally recognized source for information in
this specialized field.

Dry plate metallic rectifiers are an important electri-
cal specialty. Many prominent, successful engineers—
men who understand intimately most phases of elec-
tricity—have today, simply through unfamiliarity, only
a limited knowledge of the wide variety of possible
applications for rectifiers.

B-L engineering experience—in the development,
research and designing of equipment for the conver-
sion of AC to DC—is available to your technical staffs
as an aid in meeting their production requirements.

We invite your inquiries—address Dept. E.

SELENIUM %B Lm COPPER

ELECTRICAL
RECTIFIERS SULPHIDE
“‘\__/

THE BENWOOD LINZE COMPANY

Long Distance Telephione CEntral 5830

3 \ 1815 Locust Street . « St . Louis 3, Mo.
P -
\ New York Sales Office: Chicago Sales Office:
v‘ : Murray Hill 5-5878 Telephone CENtral 2379
/ 420 Lexington Ave. 20 N. Wacker Drive d

New York 17, N. Y. Chicago 6, lilinois p”

DESIGNERS AND MANUFACTURERS OF SELENIUM AND COPPER
SULPHIDE RECTIFIERS, BATTERY CHARGERS, AND D. C. POWER
SUPPLIES FOR PRACTICALLY EVERY REQUIREMENT.

is
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gible high vacuum is essential to the
jiction of an electron tube if it is to
@niform, predictable performance. But
"¥is much more to the process of getting
" auum than just pumping.
¥lecules of gas are not only present
¥ the space inside the tube, and inside
atal parts, but also adhere tenaciously
| inner surfaces, or are "adsorbed".
t is a special Machlett technique for
ging those molecules. During pumping
the glass and the metal are brought
h temperatures. Cathode and anode
sated alternately many times, in order
>ture molecules that are driven from
irface to the other. Most important of
il: tube is actually operated at voltages
excess of values generally used in
facuum tube field. All this takes many
4l the use of perfected appadratus

including Machlett-designed pumps and
other equipment, and the highest skills of
laboratory-trained technicians.

Thus when the tube is finally sea.ea we
know the heat of operation cannot free
enough molecules to offect its performance
in your hands. This Machlett technique was
developed for our X-ray tubes, and was in
part responsible for the Machlett reputation.
When we began the manufacture of radio
and industrial oscillators, amplifiers and
rectifiers, the same methods of capturing the
molecules were adopted. That is one of
the many reasons why users of Machlett
radio and industrial tubes join with medical
and industrial users of Machlett X-ray tubes
in praising their reliability and economy.
It will pay you to buy Machlett tubes. For
information as to available types, write
Machlett Laboratories, Inc., Springdale, Conn.

Pursun
of a

molecule

ML-889-R, «a
rugged forced-
gir-cooled triode,
designed for h-f
broadcast and
dielectric heating
applications

APPLIES TU RADIO AND INDUSTRIAL USES
19775 YEARS OF ELECTRON-TUBE EXPERIENCE
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The Loudspeaker Everyone is Waiting for

O, itisn’t necessarily a Rola. The sound

for which the Nation is so eagerly and
confidently waiting is the news that Victory
is ours . . . that men and women will come
home . . . that the bright dawn of world
peace is in sight.

In many homes it w7// be a Rola, for millions
of radio sets have been Rola equipped, but
regardless of who made it, the loudspeaker
that brings this welcome news will be the

sweetest sounding speaker anyone ever
listened to.

Afterward will come still finer Rola speak-
ers, improved by discoveries and develop-
ments that can’t be talked about now. Mean-
while, busy as it is in highly important war
work, Rola can do no more than provide
speaker models for authorized experimental
work and consult with Manufacturers on
their peacetime plans.

THE ROLA COMPANY, INC. « 2530 SUPERIOR AVENUE, CLEVELAND 14, OHIO

MAKERS OF THE FINEST -IN SOUND REPRODUCING .AND ELECTRONIC EQUIPMENT
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i Eimac 1000T tubes in

an amplifier stage of
| WGXAO transmitter,
\ Hollywood

At Don Lee Hollywood... Station KTSL
using EIMAC TUBES since 1938

Vulia Lee W%bt, noted Home Economics

Wirector of '"The Family Circle’”’ magazine
Wveing interviewed, and telecast revealing
Uricks of ber trade.

T'wo auni romedums, Robert Swemy and

Hal March, currently on transcontinental
Nadio slmw, give a preview of their talents
{for television broadcast over WG6XAO.

|

| Write for your copy of Electronic
| Telesis —a 64 page booklet fully illus-
i trated —covering the fundamentals of
| Electronics and many of its important
! applications. in layman’s language.

Work on television station WG6XAO
(Commercial station KTSL) began in
November 1930; and thirteen months
later, Dec. 23, 1931, it was on the air
on the ultra high frequencies, the first
present day television to operate on
schedule. Today the station occupies
elaborate copper sheathed studios
which stand 1700 feet above Holly-
wood with an antenna on a 300-foot
tower.

The program log shows almost every
type of presentation. Highest in inter-
est and achievement are the remote
pick-ups and special event broadcasts
made simultaneously or recorded on
film for release later. Studio presenta-
tions, especially those directed to war
activities,have become a duration stan-

dard.
Under the direction of Harry R.
Lubcke, television station KTSL will

be in daily schedule immediately after
*“We have

been using Eimac tubes in our televi-

the war. Mr. Lubcke says:

sion transmitter since about 1938 ...
We have found them good and reliable
performers...their design is such thata
favorable ratio of power output to tube
and circuit capacitance is obtained . ..
we look forward to using new Eimac

tubes which may be forthcoming.”

Here again is a statement from a
leader in the field, which offers clear
evidence that Eimac tubes are first
choice of leading electronic engineers
throughout the world.

Follow the leaders to

EITEL- McCULLOUGH, Inc. 991 San Mateo Avenve, San Bruno, Calif.
° Plants located at: San Bruno, California and Salt Lake City, Utah
Export Agents: Frazar & l,l_u_me,n_, 301 Clay $t., Son Francisco 11, Calif., U. $. A.
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0

Behind bombing missions and dog fights
at every one of our invasion points

you'll find Super-Pro receivers :

under.almost impossible

e B Y
b S

operating_

™
s e 1L HAMMARLUND MFG. CO.,INC.,460 W. 34™ ST, N.Y.C.

MANUFACTURERS OF PRECISION COMMUNICATIONS EQUIPMENT
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[ ]
Typieal communications-equipped power com-
pany service truck.
[ ]

*:
| &S’

- s -, »,
T
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LEWIS WINNER, Editor

1945

~ COMMUNICATIONS

POMMUNICATIONS’ ROLE

HE furnishing of electrical en-
ergy for the production of heat,
light, and power is appropriately
‘med a public utility. Few services
ntribute so greatly and intimately to
2 necessities, safety, comforts, enter-
inment, and general welfare of the
erage person.

Thus the management, engineering
iff, operating personnel, and main-
1ance crews of an electric utility
f.ve a tremendous responsibility
fvard their customers and the publi¢

LILITY COMMUNICATIONS

by S. J. COMBS

Communications Engineer
RCA Victor Division, RCA

in maintaining a continuous supply of
electric power. Any interruption of
power results not only in loss of pro-
ductive capacity, inconvenience, and
dangers to life and property for the
consumers but also entails extraor-
dinary expense, inconvenience, and

www.americanradiohistorv.com

N ELECTRIC UTILITY SYSTEMS

loss of revenue and prestige for the
utility itself.

[t is therefore important to utilize a
communications system that will facili
tate operation and maintenance. The
extensiveness of such a system in
creases in proportion to the complexity
of the power circuits and size of the
geographical area covered.

In recent years electric service ha:
expanded in rural and less thickl
populated areas. Industry has also be-
come more decentralized, requiring the
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expansion of electric power lines to
fulfill its needs.
expanded to occupy and serve contigu-
ous and sometimes overlapping terri-
tories, inter-connections were made be-
tween the different systems to achieve
greater reliability and efficiency of
operation.

The load on the communication
facilities of a modern electric utility
operating over large territories, serv-
ing millions of consumers, utilizing
billions of dollars worth of equipment,
and interconnecting with other sys-
tems, 1s multiplied many times over the
requirements of a simple system. It
was carly realized that reliable com-
munications should be maintained over
such an extensive area only through
the medium of radio. Other media of
communication which depend upon
land lines or the power lines them-
selves are subject to frequent inter-
ruption by storms, lightning, hurri-
canes, earthquakes, floods, and other
such disturbances at the very times
when reliable communications are most
urgently needed. Wired communica-
tions are also subject to disruption due
to less publicized causes (but well
known to the electrical maintenance
engineer) such as icing conditions,
felling of trees across lines, vehicles
hitting poles, malicious damage, negli-
gence of other construction crews,
short circuits, and ordinary wear and
tear. The station radio equipment it-
self is made entirely independent of
land lines and outside power sources
through the provision of emergency
power supplies consisting of gas-driven
generators or storage batteries with
converters. Electric power lines often
traverse remote, scarcely accessible re-
gions where wired communication
facilities do not exist or are not prac-
tical to erect; in such situations port-
able-mobile radio is the only feasible
means of communication.

Radio in one form or another has
been used by the electric utilities for
over twenty years and early passed
from the experimental stage to become
an established service.  Operations
from coast to coast in all types of cli-
mate (hot, cold, dry, humid) and over
varied terrain (flat, rolling, hilly,

44 o COMMUNICATIONS FOR MAY 194§

As separate systems.

receivers,

microphone, measuring unit, tr_ansmitter controls,
etc. At right, loudspeaker, microphone and con-

Left, fixed with necessary

station,

in power service patrol car.

trol equipment

mountainous, wooded, prairie) have
proved highly successful. This adap-
tability to local conditions is accom-
plished by proper choice of frequencies
which have heen, and will continue to
be, available.

At first only two channels near 3,000
ke were available in this country, but
in 1936 representatives of the electric
utilities appealed to the FCC, and on
the basis of demonstrated need were
authorized to share seventeen special
emergency channels with other utili-
ties. As of September 1944, there were
over 750 stations being operated by
approximately 50 electric utility com-
panies. A further appeal was pre-
sented to the FCC at the allocations
hearings during September-October
1944. The Commission released a
proposal’ allocating fifteen channels be-
tween 25 mc and 42 mc and five chan-
nels between 156 mc and 162 mc for
the exclusive use of the power utilities
(electric, gas, water, and steam). Al-
locations in the 10-kc to 25-mc band,
scheduled for early release,’ will un-
doubtedly include additional frequen-
cies.

Initial use of radio by the electric
utilities involved point-to-point com-
munications between fixed locations;
headquarters control, hydro plants,
sub-stations, distribution and switch-
ing centers, etc. Mobile units in the
form of service trucks and inspectors’
cars were then equipped with transmit-
ting and receiving equipment which
enabled them to carry on two-way
communications with the fixed loca-
tions and in some instances with one
another. The value of three-way
communications of this type can be
readily appreciated in the coordination
of operational functions.

Amateur radio operators, or hams,
have received wide publicity by often
providing a comiaunity or whole area
isolated by flood, hurricane, earth-
quake, storm, or other catastrophe with
the only means of communications with
the outside world, sending out infor-

1See p. 2, this issue, for final report data.
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mation regarding the stricken regionl
and directing relief and rescue opera-!
tions. Electric utilities have found
radio to be of comparable benefit ini
similar emergencies. Additionally, the‘
mobile units (otherwise entirely out|
of communication with headquarters,.|
except for the possibility of finding a
telephone) are instantly in touch withj
headquarters if the units are provided]
with radio. Crews of expertly trained
men with their trucks and equipmentj
are immediately available when most}
needed and can be placed at the righti
place at the right time. |

On a typical field emergency, incom- |
plete information is usually received:
via telephone from someone near the!
scene. A repair crew with truck must|
be located and dispatched. Provision |
for immediate availability of emergency |
crews may necessitate retention of one |
or more crews near headquarters at all!
times, as experience has shown that
trouble may develop at several points |
during a storm or other wide-spread
disturbance. The crew arrives at the
scene, appraises the situation, and in-
variably will need to contact headquar-
ters for additional help, materials, |
switching of circuits, etc. The public |
must be protected from live wires, poles |
must be removed from traffic lanes, |
and, of course, electric service must be -
restored with a minimum of delay. |
Valuable time is consumed in hunting |
telephones and dispatching messengers i

to attain the necessary coordination
with headquarters and other crews.

!

Radio-equipped service trucks and (!
other mobile units may be kept in It
active service at all times yet remain (g

instantly available for emergency as- |
signments. Communications directly
between crews in trouble-shooting or

'u
f

switching long lines is of utmost value. {L
Abnormal conditions, which if not cor- f;

rected, may result in serious emer-
gencies, can be quickly investigated
and corrected. Better coordination is
provided to prevent improper energiz-
i.ng of power circuits with probable in-
jury to personnel.

To illustrate the frequent and almost
constant use of radio facilities, a sum-
mary of some of the cases that oc-
curred on the system of an electric

UTILITY COMMUNICATIONS
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power company operating in a typical
arca are offered. During eight months

l of 1944, 524 emergency cases occurred
which involved services to important
corisumers or hazards to the public.
In all of these cases, radio communi-
cation was of great advantage in re-
storing service and protecting the pub-
lic. In 158 cases, service to war in-
dustries was interrupted. There were
90 instances during which high-voltage
wires were down and endangered pub-
| lic life and property, and 86 instances

‘] where wires interfered "with fire de-
% partment operations. Sixty-four emer-
uf} gencies were occasioned by poles being
lF broken off by vehicles. In 12 cases
Iy broken wires interrupted service to
uj large areas. Power to public water
ti) and sewer pumps was interrupted on
14 three occasions. There was one inter-
i ruption of service to a hospital and 110
1 miscellaneous cases of a more local
iy nature, but still very important to the
i consumers involved. The foregoing
vl occurrences are practically routine in
9 the operation of the average company
¢ and do not include results of major dis-

-4 turbances like floods, hurricanes, etc.

»4, To the writer’'s knowledge, every
¥l electric utility that has had experience
1 with radio communications in any form
it has considered the investment techni-
u cally and economically sound.

©  Under rules and regulations applic-
14 able to Special Emergency Service, the
4| use of radio has been restricted to an
' emergency jeopardizing life, public
20 safety, or important property. It is
£ now apparent that the use of radio by
i electric utilities will be permitted on
@l all operations essential to the rendition
4 of efficient service and will not be lim-
{8 ited to so-called emergency cases. A
i word of caution is in order as only
#4 essential communications pertaining to
i the conduct of the electric system will
ki ever be tolerated at any time. How-
i ever, such relaxation will permit use
miof radio in performing preventive func-
i tions through a more efficient routine
llinspection and maintenance schedule
.tleading to the correction of abnormal
conditions prior to the eventual emer-
.igency.
i Without waiting for relaxation of
ijjoperating regulations, the electric utili-
ities, based upon their own experience,
wihave positively indicated that their use
tof radio communications will be tre-
sdmendously expanded as soon as mate-
;:e;Tr,ials and manpower are released for
‘the purpose, upon the conclusion of the
4f war. Testimony has been presented to
A'the FCC md1cat1ng an increase of 800
i per cent in the installation of radio
v transmitting and receiving equxpment
A# within the next five years. These units
«will be installed in fixed locations,

-dmaintenance and repair trucks, cars

(LUTILITY COMMUNICATIONS

operated by inspectors, meter readers,

and supervising officials, airplanes, and

helicopters. Portable equipment will
be carried by individuals and crews on
foot,

The war has speeded development
and application of relay, portable,
walkie-talkie, and handie-talkie equip-
ments, and has furthered the investi-
gation of the higher reaches of the fre-
quency spectrum. These and other
radio services not heretofore exten-
sively utilized by the electric utilities
will be quickly adopted in the post-
war period:

(1)—Portable, walkie-talkie, and han-
die-talkie units. These will prove
to be of value in areas inaccessi-
ble to mobile units for the coor-
dination of field operations
through open fields, hilly coun-
try, and marsh areas. Construc-
tion crews will welcome this
needed communication facility.

(2)—Radio Relay. Automatic, unat-
tended relay stations will extend
communications ranges and over-
come dead spots. Extremely effi-
cient directional antennas operat-
ing on higher frequencies will re-
duce power supply requirements
and make such operation entirely
practical and dependable.

(3)—Remote Control. Radio circuits
will be used to control remotely
located apparatus and to transmit
metering and alarm signals,
when other means of control and
transmission are inadequate or
non-existent. Thus, the condi-
tions at remote hydro plants, sub-
stations, and switching points
may be followed and controlled
from headquarters by radio.

(4)—Selective Calling. Through the

i Hpe

® G e ;:v:?ﬁ

3, S # % P
Typical v-h-f antenna o 2% by e

used in utility com-

munication systems. A

reflector is employed { Y

in this setup for beam-
ing purposes.
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use of this device, calls or alarm
signals can be transmitted to se-
lected receivers to the exclusion
of all others. The receivers may
be called individually or in pre-
determined groups. An alarm
such as a red light or horn can
be actuated to demand the atten-
tion of persons in the vicinity of
the receiver.

(5)—Facsimile. Page facsimile trans-
mits drawings, circuit diagrams,
charts, sketches, pictures, typed
messages, etc.,, in page form.
Tape facsimile accommodates
plain or coded messages on a
tape. The copy appears in writ-
ten form preventing misunder-
standings and misinterpretations,
and may be filed for future refer-
ence. Facsimile receivers may
be left unattended for reasonably

. long periods of time and the mes-

sage will be available on the re-
turn of the employee.

(6)—Multiplexed Circuits.  Multi-
plexing permits simultaneous
transmission of two or more in-
dependent signals over one radio
channel, thus performing more
functions with a given amount of
radio equipment and employing
the minimum of frequency chan-
nels.

As rapidly as they are available, the
above mentioned features and services
can be added to a basic system con-
sisting of fixed and mobile stations ini-
tially installed for voice or c-w trans-
missions only. Portable, radio relay,
remote control, and multiplexing de-
vices will undoubtedly operate on the
higher frequencies only. However,
these services will ordinarily supple-

(Continued on page 81)
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CORRELATION or

IN this paper, the authors derive the
circuit equations from the general equa-
tions of Maxwell. They emphasize that
the circuit equations are completely in-
cluded in Maxwell's equations, but are
limited in their application because of
certain simplifying restrictions, which
are analyzed. With these restrictions in
mind, it is shown that the circuit equa-
tions are applicable at micro-wave fre-
quencies if properly handled.

An electric

®
Figure 1
circuit,
resistance R, pure inductance L, and pure
capacitance C, connected by the leads of zero
impedance.

consisting of a pure

FIELD

aND CIRCUIT THEORY

by L. L. LIBBY axp N. MARCHAND

Senior Engineers
Federal Telephone and Radio Laboratories

N this paper field and circuit theory
analvses are correlated, The feld
theory analysis covers applications

of the field equations of Maxwell to
specific problems and their solutions.
The circuit theory data provides solu-
tions of problems wherein applied volt-
ages, currents and circuit impedances
are involved. For convenience only
a-c solutions will be considered.

Thus, the correlation between Kirch-
off’s circuit equations and the follow-
ing equations of Maxwell will be dem-
onstrated :

Curl H=i4 jwkee E la
Curl E=-jwuuH 1b
Divergence (ke¢, E) = p Ilc
Divergence (u uo H) =0 1d

where w =27 times the frequency f
H = magnetic field intensity vec-

tor
E = electric field intensity vector
k. = dielectric constant of me-
dium relative to iree space
¢, = dielectric constant of f{ree
space = 8854 X 10*
farad/meter
u = permeability of medium rela-

‘6 e COMMUNICATIONS FOR MAY 1945

tive to free space

uo = permeability of f{ree space
= 1257 < 10" henry/
meter

p = e¢lectric charge volume dens-
ity

i = conduction current density

It can be shown that the circuit
equations can be derived from the orig-
inal field equations of Maxwell by
making certain simplifying restric-
tions. However, in practical applica-
tions, it is important to know which
problems require the application of
Maxwell’s equations for their solutions
and the results that can be expected, as
distinguished from problems which can
be solved more readily by the direct
application of the restricted circuit
theory.

Scalar and Vector Potentials

The electric field intensity E in
Maxwell’s equations is the total in-
tensity that exists at the point in ques-
tion. This total intensity represents
an equilibrium condition of electric

*H. H. Skilling, Fundamentals Electri
Waves, John Wiley, 1942, of Electric

www americanradiohistorv com

torces and will be shown to be made
up of the applied field from external
sources and the field resulting from
currents and charges in the circuit or
system under consideration. The total
fheld is related to the conduction cur-
rent density i and the conductivity of
the medium o by Ohm'’s law for differ-
ential space

i=0¢E 2

In order to obtain E in terins of
currents and charges in a given sys-
tem, it is necessary to obtain the gen-
eral solution of Maxwell’s equations
for the electric field intensity at the
point. This is best done by obtaining
the solution in terms of the vector
potential A and the scalar potential ®
where

E=-grad®?-jwupu A 3

This equation is obtained by apply-
ing the theorem stating that if a vector
field has no divergence, that vector
field is the curl of some other vector
field. Since H has no divergence
there exists a vector A so that the curl
of A is equal to H. Substituting this
relatioriship into Maxwell’s equation 1b

Curl E=-jwpuu, Curl A 4

(Continued on page 76)
CIRCUIT ANALYSIS

\
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n this saw room at North American Philips, vol-

ume production of quality crystals really }l)aegins.
Here a battery of high-speed saws of latest design,
mounted on vibration-proof concrete bases, cut
the quartz into wafers.

This is typical of how North American Philips
has applied its techniques of volume production to
a highly specialized field where rigid specifications
must also be met. More than 50 years of research,
development and manufacture in the electrical field
form the background of this organization.

Developments to which our research and engi-
neering have contributed include the Q- Lap; the
X-ray Quartz Analysis Apparatus; automatic high
speeg testing for temperature, activity and fre-
quency; and a method for utilizing unfaced quartz.

Today North American Philips is one of the lead-
ing producers of quartz crystals. Although the

OTHER PRODUCTS:

Volume producers of
quality crystals

armed forces have first call on our production
facilitics, we invite inquiries from manufacturers
interested in the utilization of low-cost precision
quartz crystals for industrial and commercial
applications.

North American Philips offers to such manu-
facturers the full benefit of its technical resources,
engineering facilities and the consultation services
of recognized authorities in the crystallographie
field. @ W'e invite you to visit our office and showroom

when in New York City.

A A A

Amplifier, Transmitting, Rectifier
and Cathode Ray Tubes; Searchray (Industrial X.ray) Appa-
ratus; X-ray Diffraction Apparatus; Medical X-ray Equip-
ment, Tubes and Accessories; Tungsten and Molybdenum
Products; Fine Wire; Diamond Dies.

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

Kindly mail booklet, “How Quartz Crystals are Manu-
factured” tos

¢ Products by ‘== | ’

Dept. 1-5

A booklet,“How Quartz %
Crystals are Manufac- = MRS
tured”, is available 2

on request.

Faetories in Dobbs. Ferry, N. Y.; Mount Vernon, N. Y. (Metalix Dix.); Lewiston, Me. (Elmet Div.)

NORTH AMERICAN PHIIPS COMPANY, INC. | = :

[
|
]
|
1
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The antenna mast of the BBC television
station at Alexandra palace in England.
(Courtesy BBC)
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BRITAIN’

TELEYV

by ALAN HUNTER .

London, England

start up again after the war more

or less where it had to leave off.
That is the first step urged by an
expert committee, the Hankey Com-
mitee, who prepared a report for the
British government.

The urgent demands of war halted
all organized television research in
the United Kingdom,

Up to that moment British television
engineers had been most active.

TELEVISION in Britain should

1939 Equipment

Prior to 1939, the London television
service was radiated from the heights
of a northern suburb, Alexandra
P’alace, with v-h-f video and audio.
Video signals were transmitted on 45
me. and the audio signals went out
on 41.5 mc. For video, the peak radia-
tion power was 17 kw; audio used
3 kw.

The Marconi-EMI system was used,
and unlike the American system, emit-
ted positive images.

Signals from the two transmitters
were radiated from separate antennas.
The video antenna was mounted above
the audio system unit on a steel lattice
mast, 600 feet above sea level.

The standards of picture transmis-
sion were 405 lines, 50 frames inter-
laced, providing 25 complete picture
irames per second. Experience showed
that interlaced scanning almost entirely
climinated the early film problem
Hicker.

The average range of the Alexandra
Palace television station was found to
be about 35 miles, depending on the
degree of local interference.

The cameras used at Alexandra

Televising an English

garden party with

a special outdoor
scene camera.
(Courtesy BBC)
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Palace were developed from thy
Zworykin iconoscope. For outsidi
work a Super Emitron was used. '

For inside scene work, two com
plete studios, similar to film studioq
were used. In addition, film televisiot|
was also employed.

For outside activities mobile tele}
vision units with three cameras werg
used. :

These units could be linked with
the main transmitter by either cable
or radio. A special wide-frequency|
television cable was laid around the¢
center of London to take in the West,
End theaters, main rail terminals
Houses of Parliament and other key|
points likely to be the scene of good)
television shots. An interesting de-|
velopment, providing for transmission|
over 2 to 3 miles of ordinary telephone|
cable, had also proved quite effective,

The mobile transmitters operated oni
64 mc; power was 1 kw. Flexiblel
antennas that could be extended to{.l
100’ heights were used. '

Interference from automobiles was!
the most serious limiting factor inj
television reception before the war; tol
a lesser degree, electrical machinery!
and medical apparatus. Accordingly]
the Hankey Committee has strongly|
urged powers for the Postmaster-Gen-|
eral to suppress such interference. ||

Early British Television Service

The Committee estimated that thel;
London television service could be re-|,
established within nine months or a
year of VE day. It urged that plans|.
be made to extend the service as soon
as possible to the six largest provin-
cial cities in the Kingdom, relaying thel"
London program either by v-h-f radio
links or by specially designed cable. |t

There are, of course, inherent limita=|

Eventually, it is felt, television mus
at least approach if not equal the
standard of films, with higher lineag
perhaps up to 1000 lines.

There is also every reason to expe
color and sterescopic television.

Parallel with the expansion of th
present 405-line system, the Hanke

TELEVISION ENGINEERIN
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POSTWAR,
P L ANS

Committee urged vigorous research

n a radically improved system of
clevision, just as soon as technical

taffs can be released from war jobs.

' This improved system could be

ransmitted side by side with the exist-
ng system, for some years at least,

n.kag use of a common program.

| If the government adopted this plan
i of television development, the prewar
. tervice could be reintroduced in a com-
baratively short time.

The Hankey Committee touched
ightly on the postwar possibilities of
elevision in the film theatres. A few
theatres in London had already been
Ivired for large-screen television when
war broke out. The consensus is that
film houses will hesitate to use tele-
vsision until a high-definition system
'Jas been fully developed.

The question of definition leads, in-

Lvitably, to a consideration of mterna-
"Hional standards.

i Even in the infancy of the television
nmence variations had begun to ap-
Joear. In the United States, 525-lines

‘were used. And it appears as if this
Wineage will be used for a period in
“Bthe postwar era, too. It would not be
Hifficult ‘to adjust the British prewar
standards to conform to American
"Istandards, but that in itself would not
Umake British and American television
'a‘npparatus interchangeable. For one
thmg, the picture signals in the two
mystems are transmitted with opposite
lipolarities; and then again the frequen-

f#
b

¢
l

“fey of the electrical. supply in the two

icountries is not the same.

But the Hankey Committee urged,
‘nevertheless, that the ideal of interna-
itional standardization of television
tishould be kept constantly in mind. As

ta first step it suggested an interna-
riitional agreement on television {fre-
iquency bands as early in the postwar
oiperiod as possible.

VSinternational Problems

r

While many years will elapse before
we, . .
| it may be possible to beam pictures
from U. S. to England, international
Jhc:okups in Europe will be possible.
‘| Relays" that could link London with,
.1 say, the provincial city of Birmingham
“icould, by the same token, link London
‘with Paris. Thus the problem of inter-
Inational television standards is by no
Imeans academic.
= The problem of financing television
‘Hhas yet to be solved. In Britain, it

. \TELEVISION ENGINEERING

i

appears as though the early postwar
years of television may be financed as
before, by a treasury grant to the
British Broadcasting Corporation, out
of revenue from radio licenses. The
Hankey Committee visualized the BBC
as the operator of the television
service.

The London television station before
the war cost about $1,800,000 a year
to run. After the war, it is estimated,
this would go up to about $4,000,000
a year, rising with the expansion of
the television network to something
like twice that figure. This would be
quite apart from a capital outlay of at

least $6,000,000.

Licensing Arrangements

The Committee urged that British
television should become self support-
ing as soon as possible, suggesting that
set owners should pay a $4 a year li-
cense in addition to the $2 a year paid
for standard broadcast service.

Whether television should eventually
be financed by commercial sponsors,
was not discussed by the Hankey Com-
mittee.

It is possible to be somewhat specific
about the postwar prices of television
receivers. in Britain. It is estimated,
that a receiver offering an 8” x 10”

In the Alexandra
palace video con-
trol room. At right,
Emitron-camera am-
plifiers. At left, syn-

chronizing oscillators.
(Courtesy BBC)

WWW.americanradiohistorv.com

- Hankey

Audio equipment at Alexandra palace. At
left, foreground, control table; center back-
ground, drive unit and low-power h-f stage;
center right, final power amplifier; right,
modulator; left background, power switch-

board.
(Courtesy BBC)
[ ]

picture will sell for $300; a 4”7 x 5
picture model would cost $180. These
were roughly the prices ruling before

the war (there were incidentally about
20,000 sets in use).

Committee Membership

The Hankey committee consisted of
seven members, which included: Lord
(chairman); Sir Stanley
Angwin, engineer-in chief, General
Post Office; Sir Noel Ashbridge,
deputy director-general, BBC; Sir
Edward Appleton, secretary of the
Department of Scientific and Indus-
trial Research; Sir Raymond Birchall,
director-general, General Post Office;
Professor J. D. Cockcroft, Air De-
fense Research and Development
Establishment, Ministry of Supply:
\. J. Haley, director-general, BBC:
and R, J. P. Harvey, asssistant secre-
tary of the Treasury. W. J. Haley
succeeded R. W. Foot, formerly direc-
tor-general of the BBC, upon his res-
ignation from that post.
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INPUT TO LINE
/P
le
[

Figures 1 (left) and 2 (helow)

Figure 1, transmission line shorted at the receiving end and shunted
hy lumped capacitance. :
at remote end, and input end shunted by lumped capacitance.

Figure 2, equivalent circuits of line shorted

tual empirical evidence.

this paper, Prof. Brown offers a
aphical and practical method of de-
rmining the frequency of resonant
e oscillators by approximation of
mplex methods and mathematics.
st data are presented to illustrate

w the approximations compare with

ECTIONS of transmission lines
are frequently used as inductive
reactances to form resonant cir-
its at u-h-f. The tuning is done by
ying the length of the line or by
rying the value of the capacitor
iich is used to shunt the line. For
given shunting capacitance or a
sen length of line it is ofen desirable
find the resonant frequency of the
e shunted by the capacitor. In the
¢ of resonant line oscillators, the
frasitic tube capacitances shunt the
ssonant line sections, and the problem
i determining the oscillator frequency
f- a given line length often proves to
I quite difficult.

tipacitance Tuned Lines

QGra/rhiml Solution. An elementary
U:onductor transmission line with its
mote end short circuited, and
unted by. a capacitance C at the in-
t end, is shown in Figure 1. As-
ming that the spacing of the wires
tthe line is small and that the re-
Itant radiated field is negligible, we

WH-F RESONANT LINES

by HUGH A. BROWN=*

Professor of Electrical Engineering
University of [llinois

can express the input impedance of
the line by the conventional formula
Zs = Zo tanh (a 4 jB)! 1
wherce: %, = characteristic impedance

a = attenuation constant, and is
R:
, where

nearly equal to
o

R: is the effective resis-

tance per unit length of

line. Formulas for R: are

found in many handbooks,

and textbooks.

B = phase constant of the line
and is equal to «\/LC to

*We regret to announce that Professor
Brown died on February 25 shortly
after presenting this paper for publica-
tion. Professor Brown was In charge
of the radio courses in the college of
engineering, at the University of Illi-
nois.—Ed.

www americanradiohistorv com

_ 2dPie
s” [+ Cos 26¢°

R

Xg=+jZoTansl

REQUENCY of CAPACITANCE TUNED
INES ano RESONANT LINE OSCILLATORS

a very close approximation,
where L and C are the in-
ductance and capacitance
respectively per unit length
of line; f is the frequency.
w = 27f,

Transformation of 1 yields the com-
plex form

mmE et I

sinh2al4jsin2p1 i

Zs = %0 ) 2 |
coshZal+4cos281 |

The attenuation « is usually made low E
by proper design and equation 2 be- |
comes approximately !
2al+jsin2B81 |

z. 2z, ——) ; |
14 cos281 i

2alZ {5

S 4+ )2, tan B 4 t
14 cos281! ’
assuming that Z, is a pure resistance IL
equal to \/L/C. f
The equivalent parallel circuit ;
formed by the transmission line and ‘:
shunting capacitance is iltustrated by i
(a) of Figure 2. The frequency for !
conventional or phase resonance, i.e., )
COMMUNICATIONS FOR MAY 1945 e 571 \J



www.americanradiohistory.com

Figure 3
Graphical determina-
tion of resonant fre-
quency of capacitance

resonated line circuit.

FREQUENCY »

Figure 4

Graph of ¢quation & or 6 for solving capacitance resonated lines for resonant frequency

RADIANS ————»

when receiving end of line is shorted.

)
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unity power factor of this type of ¢
cuit is found in the usual manner,
equating the susceptances of the t
branches, and solving. But when

inductive reactance, and resista
have the values shown in (a)

Figure 2, the mathematical difficult
are tremendous; a rigorous solution
quite impossible, and an approxim4.
solution is also quite involved.

It is a well known fact that the
of the inductive branch, formed by t
shorted transmission line, whg
length is somewhat less than a quart
wavelength, is very high. At u-h-f t
Q of an open wire line with conduct
spacing, which is small compared
the wavelength, is far superior to t
usual lumped inductance coil.®* Wi
such a high Q of the inductive bran
the error made when the resistance
assumed zero in finding the resona
frequency is extremely small, far bj
low slide rule errors. Therefore
can set up the parallel circuit, :
shown in (b) of Figure 2. Fro
equation 4, the input reactance to th
line is, to a very close approximatios

N.e=+4+jZd.tanBl=j B tan («[\/LC
wl

= 4 j Zotan —
v

where: w =2%f and the pha

1

velocity v = to a very close a

\V LC

proximation when the conductor re:
sistance 1s low and radiation is neg
ligible. In the simplified ckrcuit o
(b) of Figure 2 we have resonac
when the reactances of the two par
allel branches are equal, or

w] 1
Zotan — = —

v wC

This equation cannot be directlyl
solved for w, or for the frequency, fi.
A graphical solution can, however, be B
used, plotting values of the left sideb
and right side of the equation for as-|
sumed values of Z, C, I, and v =%
3 X 10" cm/sec, against varying valuesfy.
of frequency, as abscissae, and select-|
ing the value of f as given by the in-i
tersection of the two curves as illus-
trated in Figure 3. However, this is
a tedious procedure. i

Let us instead substitute the seriesgh

wl k

for tan — in equation 6. This gives'
¥ |

the equation

°L. E. Reukema, Electrical Engineering,
1006; Aug. 1937,

U-H-F RESONANT LINE.
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[ MAKE ACCURATE TEST!
. AND MENSUREMENTS

2

2,

HERE'S A PARTIAL LIST OF
TESTS AND MEASUREMENTS
THAT CAN BE MADE WITH
STANDARD ) INSTRUMENTS

® Distortion Measurement

S ® Generate Standardized Voltages
; { 4 ’ ® Measure Audio Frequencies
Y, 3 ® Gain Measurement

/ There is an 'bﬁ' Electronic ® Voltage Measurement

nstrument for making most every ® Measure Network Response
‘mportant test or measurement in the field of radio and ® Measure Wave Harmonics
stlectronics. Their accuracy is unexcelled and their perform- [l ®Acoustic Measurement
‘ince unequalled. Simplicity of operation makes for greater ® Noise Analysis

. ) ® Measure Frequency Response
. time whether on th duction
sipeed ., . saves you valuable e product ® Square Ware Measurement

iine or in the laboratory. Get the facts about -4p- Instru- ® Establish Standard Frequencies

unents today. Ask for catalog number 17A. Also have your ® Establish Standard Ratios by

“hame put on the list for regular mailing of -4p- technical Attenuation

hulletins which give valuable current information about ® Provide Voltage for Bridge
e - 3 Measurement

tlectronic instruments. No obligation, of course. e

Special instruments and combina-
tions of instruments can be sup-
plied to fill your needs. Let our en-
gineers help solve your problem.

HEWLETT-PACKARD COMPANY

BOX 823 E STATION A ¢ PALO ALTO, CALIFORNIA
CANADIAN OFFICE: 560 KING STREET WEST, TORONTO 2
COMMUNICATIONS FOR MAY 1945 o 53
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I wi ] wl \N* 2 7wl \"
L)
wZ, C v 3 v 15\ v

17 w ]
+H(~)+m. 7
315 v
w | T
where —<{—
v s

Multiplying each side of 7 by (wi/v).
we have :

l wl\* 1 w]
()1 )
V%oc v &) AY
4 2 wl G
L2 (—)+“.. 5
15 v

For u-h-f the term [/vZ.,C will
have values, usually less than 10.
Also, since C is used to tune the line
to resonance, the length of the line
need only be always less than A/4;
» = wavelength.

w] w A
Then —_—<l—,
Y 4v
wA 27 {N
but — = 1.57
4y 401
w |
or — < 157
v

These are convenient values to plot for
use in a convenient graphical solution.
We can then assume a set of values
for Z, and C, and calculate ! for vary-
ing values of f, using equation 6, and a
table of tangents. With these data
we can plot the curve shown in Figure
4. This is a graph of equation .
The independent variables, /, Z, and C
are in the abscissa values. For any
selected values of I, Z, and  we can
find w!/v, and hence f, from this
graph. As an example, let

=95 ¢m

Zo, = 188 ohms
C = 2.08 mmid
v=3X 10" cm/sec
Using Figure 4, we find that
wl/v=10794, and f{=400 mega-
cvcles. We can check this result by
using the 400-mc frequency, and

determining the required value of line
length [ by using equation 6 and the
table of tangents. In fact the above
given values for %, and ( were used
in calculating the data for Figure 4.
Then C was changed to 11.4 mmfd
and calculations made for 4 values
of f, and results were plotted on the
curve sheet of Figure 4. The circled

dot~ show that the results lie on the

original curve. A typical example

with check calculations will illustrate

the use of the graphical method.
Assumed data

{ = 100 cin
C = 25 mmid
Zo = 75 ohms
v= 3 X 10" cm/sec
l 100 X 10™
= = 1.780
v C I X 10" X 75 X 25

On the curve of Figure 4 the ordi-

nate corresponding to abscissa of 1.78
is 1.04,

w !l
— = 1.04
-

Hence

w

f = — = 49.7 megacycles
2

and

As a check on this result, we can solve
equation 6 for line length [/ using a
table of tangents, and a 49.7-mc fre-
guency.

w | 1

tan — =
AY w ;4!-) (‘

. 101:

= 1.710

T 6.28 X 497 X 10° X 75 X 25
Irom table of tangents of angles,
tan' 1.71 = 59.67° = 1.041 radians

w/
— = 1.041
.

or

3 X 10" X 1.041

| = =100 ¢m

6.28 X 49.7 X 10¥
This checks with the assumed value of
[, Even though the accuracy of the
graphical method is not great, we can
make two or three trials, varyving /
or ( slightly as we desire obtaining
answers  from which we can ex-
trapolate the more correct answer,

Approximate Solution with Formulas

It may be preferable, or in some cases
it is more accurate, to use an approxi—
mate mathematical formula to deter-
mine the frequency of the capacitance
resonated line. As previously stated,
Figure 4 is a plot of equation &: the
power series on the right side of the
equation is of course convergent as
long as I/v Z, C has a finite value. If
the value of this term is small, the
series converges rapidly. Let us as-
sume that it converges so rapidlv that
only the first two terms of the series

Figure S

{a)

Iz Iz
ZCOVER YO ELIMINATE
RADIATION

Concentric lines reso-
nated by unsymmetri-
k cal capacitance (a),
and by_ symmetrical
capacitance (b),
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|
need be used to solve for w or f. Then

equation & is simplified to

! x*
=x+— 9
vZ, C 3

wl\?2
where x=(——)
v

Solving the above quadratic for wx,

9a

then using 9a, we obtain : 1|
w H
f = —
2n

3 X 10* r 31 9 3 ] Y%
|
= ‘ - R + - -
6.28 1 l_ (vZ.C) 4 271 10
with an error of less than 1.09% when

l

< 0.56 error of less

and an

v£,C

than 2.09 wheén [l/vZ,C does not
exceed 0.77. These error limits were
determined by making a set of calcula-
tions of frequency, and then checking
by recalculating [ using equation 6.
Another approximate solution is ob-
tained by letting l/vZ,C =w and

wl/v = x. Then from 6
Xtan x = w

and if tanx =y

then yarctany = w

We can then use a power series for
the arctangent and state that’

1 pov
{ = —
2w \/Zo 1C
I 0306 FF .
1— + . J 11
6v£.C vEAC
l
When ———— <077 the above
vz, C
formula gives negligible error and
l
the error becomes 29% when
vZ.C

= 1.25, and 49 when the latter term
15 increased to 2.35. Equation 17 is
very useful, as it will be found that
many of the u-h-f capacity-resonated
transmission line tank circuits are de-

l
signed so that ——— < 1.25, An ap-
vZ£,C
proximate series form solution of

equation 8 was developed from the
series for tan x, but it does not yield
as accurate a formula as that of
equation II1. Inspection of the curve
of Figure 4 reveals that for values of
[/vZ,C less than 0.6, the'SIOpe of
the curve becomes so steep that the

*Fhe writer is indebted to Professor W. J.
Triitzinsky of the Mathematics Department,
University of Illinois, for this solution.

U-H-F RESONANT LINES
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The Picture

with
en Billion

® You see a clearer, more detailed picture on
a National Union Television Tube, because of
the ultrafine grain screen, developed by N. U.
research engineers. It is calculated that the 10”
television picture -appearing on the screen of
a National Union cathode-ray tube is repro-
duced on 10 billion crystals.

With this development National Union
scientists have demonstrated that the quality
of the screen—its uniformity, smoothness,
depth and fine-grain texture arce just as vital to
high definition television pictures as is the
number of lines received. When projected on

Wwww americanradiohistorv com

the fine grain N. U. screen, any television pic-
ture, of any number of lines, looks more life-
like, because of its superior halftones and
gradations of light and shadow.

As a leading producer of cathode-ray tubes,
National Union is engaged in one of the most
extensive CRT research programs ever under-
taken. Today, this N. U. research is helping to
deliver superior radio and communications
equipment for war. Tomorrow, it will con-
tribute its part to the peacetime needs of our
homes and industries. For progress through
research—count on National Union.

\

\

)

NATIONAL UNION §
RADIO AND ELECTRON TUBES

NATIONAL UNION RADIO CORPORATION . NEWARK 2, N, J. \

COMMUNICATIONS FOR MAY 1945
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observational error in using the curve
becomes quite appreciable, and it is
therefore preferable to use equations
11 or 10 for better accuracy.

Capacitance Resonated Coaxial Line

When a coaxial line is used as the
inductance element of a resonant cir-
cuit we, of course, have lower attenua-
tion and higher (@ than for the
2-parallel wire open line. It is cus-
tomary to use a shorted section of co-
axial line, as shown in (a) of Fig-
ure 5.

The losses from radiation are very
low. For these circuit elements the
length I is less than A/4 as in the
case of the 2-wire line. The length
may be made twice this value and the
remote end of the coaxal tube left
open, but radiation from the open end
may be quite serious. Symmetry is an
important factor in u-h-f transmission
line circuit elements. In the case of
the 2-parallel open wire type of line
we can connect a small compact
lumped capacitor across the open end
and have a symmetrical system, as
shown in Figure 1, assuming that the
circuit is in {free space, or that the
plane of the parallel-wire line circuit
element is parallel to a plane earth.
Ii one wire of the line i1s closer to
earth than the other, the currents in
the two wires are unequal, resulting in
added radiation loss. If a small ca-
pacitor is connected to the input end
of a coaxial line as shown in (a)
of Figure 5, the circuit will not be
truly symmetrical, especially if the
inner and outer diameters are rather
large and the frequency is very high.
The resulting dissymmetry will be due

U-HF TUBE

Oty
P l
‘>
Cof 4; {
s - sl fcapaciTANCE
- Tc" 7s ZT™ “\sHor? cmcun)
¢
pf
of- 2N ] |
f = 4
£ »
aty
(b) 11
° the frequency control element in trang
Figure 6

Grid-plate resonant line oscillator and its ele-

mentary equivalent circuit. In (a), quarter-wave

resonant lines are preferable to filament chokes
at frequencies above 450 mec.

)
to the connections of the capacitor to
almost a point location on the edges of
the coaxial inner and outer metal tubes,
and the currents flow from the con-
nection points around to opposite sides
of the coaxial line tubes. This may
result in a noticeably different line
impedance than that normally ex-
pected. A symmetrical arrangement
for a lumped capacitor connected to a
line is shown in (&) of Figure 5.
This arrangement has been used as

®
Figure 7

Input resistance and
reactance of transmis-

.56 e COMMUNICATIONS FOR MAY 1945

sion line with receiv-
ing end short circuited.

www americanradiohistorv com

mitters®’. The undesirable effects prcz
duced by driving a symmetrical dipol|
antenna with an unsymmetrical co
axial line have been explained|
Another important consideration il
design of transmission line type circuil
clements is the ratio of conductor spac|
ing to length. The elementary con:
ventional transmission line equations
and hence the much used expressiony
for line reactance, resistance, etc., are
based upon the assumption that th{r
ratio of conductor spacing to ling
length is so small that end effects art
negligible. It is easily appreciatedﬁ‘é
that these end effects are not negligiblé
in some of the designs of resonant ling|
tank circuits, lecher wire systemsls
and coaxial wavemeters now in use;
The term end effects is applied to théI
effect of the magnetomotive force pro-l
duced by the current flowing in thqf
short-circuiting disk or bar at the
end of the line, or the effect of the|
fringing Blectrie field near the end of|
an open-circuited line.

Frequency Calculation tor Grid-Plate
Resonant Line Oscillator

J

Relation of Oscillator Frequency to
Circuit Parameters. In Figure 6, (&)
shows the circuit of the well-known
resonant grid-plate line oscillator, andl\
in (b) is shown the elementary equiva-
lent circuit in which the tube has beeni[
replaced by its electrode capacitances, L,
and an equivalent driving voltage act-l|
(Continued on page 90)

2C. Hansell and P. S, Carter, Pi IRE,
pp. 597 619 April, 1936. AL

l“Rcmald ng. Proc. IRE, pp. 634-636; Now.

U-H-F RESONANT LIN.
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Herne's what Scmpson has neady

1. This new Simpson Mutual Conductance Tube Tester
tests tubes with greater accuracy than any commercial
tube tester ever designed.

2. Provides greater flexibility for future tubes than any
other tester,

3. Tests tubes with voltage applied automatically over the
entire opetrating range.

4. Simplifies as never before the interpretation of tube
condition from mutual conductance readings.

SIMPSON ELECTRIC COMPANY
5200-18 Kinzie Street, Chicago 44, I,

INSTRUMENTS THAT STAY ACCURATE

COMMUNICATIONS FOR MAY 1945 o §f
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In va), we have the i-¢ characteristic of a single input mixer (sliding Q-point or fixed path of operation).

Figure 4

In (b) we have the i-e characteristic

of a double input mixer ({shifting Q-point or changing path of operation).

FREQUENCY CONVERSION
CIRCUIT DEVELOPMENT,

[PART TWO OF A TWO-PART PAPER]

by HARRY STOCKMAN

Cruft Laboratory, Harvard University

OR a better understanding of the
Fconverter situation around 1930

let us briefly review the develop-
ment of the radio receiver. I'rom its
very origin the superheterodyne had to
compete with the tuned-radio-frequency
receiver. Around 1925 this receiver
often had the form of a neutrodyne
with two or three tuning dials com-
pared with the two dials of the super-
heterodyne. Both types of receivers
were occasionally manufactured with
some sort of crude single-dial tuning,
but as a rule verniers were also pro-
vided, since the tracking of the circuits
was poor. With or without a single
dial a large superheterodyne compared
favorably with a large neutrodyne
from the point of view of ease of tun-
ing. There were exceptions to the
contrary, however, one reason for the
inferiority of some superheterodynes
being that there were two possible set-
tings on the oscillator dial for each

58§ e COMMUNICATIONS FOR MAY 1945

station.  In addition unage interfer-
ence  ocenrred n superheterodynes,
while t-r-f receivers werce free from

such interference.

The advantages of the early super-
heterodyne were comparatively high
sensitivity and selectivity; the out-
standing  disadvantage, whistles and
spurious responses that occurred all
over the dials. Further disadvantages
of the superheterodyne were its high
cost and its size. As most trouble
could be located in the frequency con-
verter, it was evident to set designers
all over the world around 1930 that
improving the superheterodyne was
merely a question of improving the
frequency converter. There were the
old demands on efficient tracking, so
that single dial tuning could be used to
advantage, the demand for elimination
of the separate local oscillator in cheap
receivers, and the demand for the elim-
mation of whistles and spurious re-
sponses, In addition there appeared
new demands as a result of the general
progress in radio reception; for exam-
ple, efhcient and suitable automatic-
volume-control necessitating avc bias
on the mixer or converter tube as well
as on high-frequency amplifier tubes.
Further, there was a trend toward the
short-wave bands, where converter cir-
cuits generally behaved much lese sat-

isfactorily than at broadcast frequen-
cies.

Through the use of cathode-injection
of double-grid tubes, and of various
screen-grid-tube applications in the
converter stage, the tube and set de-
signer had become aware of the disad-
vantages of circuit coupling and the
advantages of electron coupling.
Around 1930 converters without inten-
tional circuit coupling appeared, the
circuits being treated in detail in the
literature of this period. Mixer tubes
with several grids were developed,
such as the well-known pentagrid
mixer nsed in this country, and con-
verter tubes, in which the frst two
grids with the cathode, provided the
clectrode system for the local oscil-
lator. These latter tubes with a sixth
grid added as suppressor, were manu-
factured by Philips and Telefunken in
Europe, and under the name of
octodes were used by Luropean set
manufacturers (1935).  So-called
triode-hexodes  and  triode-heptodes
were manufactured in Europe as well
as in America and become widely used.
They are in principle two tubes put in
the same envelope, utilizing a common
cathode arrangement.

As far as the principle is concerned,
the mixing action in electron-coupled

(Continued on page 82)
CIRCUIT ANALYSIS
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How electronics helps tell a knock from a boost...

HE MIT-Sperry Detonation In-

dicator is an engine instrument
that discriminates between normal
and abnormal combustion.

Through an electronic pickup, 1t
instantly detects detonation—popularly
called knocking or pinging—in most
types of internal combustion engines.
And it gives immediate evaluation of
detonation.

As aresult, warning is given at the
time trouble starts . . . engine life 1s
lengthened . . . mixture may be ad-

justed so that considerable fuel is

saved . . .
engine overhauls is extended.

and the period between

No piercing of engine cylinders is
required. Yet even the slightest de-
tonation is signalled visually,and the
faulty cylinder or cylinders spotted.

Use of the MIT-Sperry Detonation
Indicator on airplanes results in re-
markable fuel savings, longer engine
life, greater safety.

The same 1s true of surface trans-
portation which employs 1nternal
combustion engines.

Engine manufacturers find this in-
strument an invaluable aid in design-
ing and testing. It also permits de-
velopment of fuels exactly fitted to
engine characteristics, thus mcreas-

ing power output and lowering fuel
costs. Also with the Knockometer, a
special application of the Detonation
Indicator, fuels with superior anti-
knock characteristics can be devel-
oped and their quality production
controlled.

Since 1937, Sperry engineers have
been working on the perfection of a
deionation indicator. This is but one
of the many fields in which Sperry
has pioneered in the field of elec-
tronic development.

Additional information on the
MIT-Sperry Detonation Indicator 1s
available on request.

SPERRY Gvnoscopﬁ COMPANY’ INC. GREAT NECK, N. Y,

@9@(3@% a,/ e t(//w/my, %Wm(‘(m

*

LOS ANGELES « SAN FRANCISCO - SEATTLE . NEW ORLEANS
\ CLEVELAND - BROOKLYN - HONOLULU

GYROSCOPICS « BLECTRONICS ¢ RADAR ¢« AUTOMATIC COMPUTATION « SERVO-MECHANISMS
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s

German tuned r-f 4-tube (triodes) bat-
tery-operated man-pack receiver used
for interception and monitoring. Plug-in e
coil units cover ranges from 100 ke to

7.7 mc, approximately. Receiver, bat-

, 1 German emergency rescue transmitter for lifeboat use. |
teries, beadphones. and accessories are Requires a balloon or kite to support antenna wire. Power "
contained in a single portable case. and automatic keying obtained by cranking generator r

° handle, protruding from top of case. Transmission is c-w h,
or i-c-w on 500 ke, |
° o Hdhi

German transceiver (left) used in reconnaissance vehi- B
cles. Operated from car battery via dynamotor. Uses 8 '
tubes, all but the output tube being of the same type.
Provides ten channels in 24-mc band. No crystals are
used. Designed for voice communications only, and nor-
mally used with a loudspeaker. Note size comparison
with U. S. handie-talkie at right, which offers superior

. o

Japanese walkie-tatkie. Uses three battery-operated twin- L

service. triodes. Frequency range is 2500-4500 kc. Crystal con-

trol is optional. Provides c-w or phone transmission.

s Separate power supply with 1.5 volt 4 and. 135 voit B

e e e R . batteries. In operation the unit is suspended from

shoulders and supported on chest of operator. Uses a
short whip antenna.

b
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QT 4:[- ® = s
VT UT

s=2/z
azcsch® c=cothe
Azsinh® &= s*=7/
©:0.115129 x No(db)
(a)

<I>T= [uvsuws vw]_r

(b)

(d) [

Transformation of the unit T network to the unit 7 network by means of the equivale
found by multiplying each

impedance values arc

RESISTIVE ATTENUATORS
NETWORK

PADS

An Analysis

AND

of

Figures la, b, ¢ and d
clement and termination by z, the

Thei

|{

nces shown in Part I of this series of papers. The |
value of the smaller of the network

image impedan

HI. formal design of the delta or

7 network, as it 1s commonly called,

may follow the same pattern applied
to the 7 network in Part 111 The
method used for the solutions of the net-
work clements involved setting up three
mdependent  relationships  between  the
parameters of the network, the image
propagation {unction and the terminating
impedances.  The solutions for the ele-
ments of the 7T network hy algebraic
processes are straightforward. However,
for the 7™ network, the algebra becomes
imuch more involved when solving the
general cquations in a similar manner
to that used for the 7T network.

A stmpler and more direct approach to
the solutions for the clements of the =
network 1s found by making use of the
T to m cquivalence transformation shown
in Part [*, and by using the symbolical
form of notation given for the umt 7T
network in Figure 2 of Part 111

The transformation of the unit T ‘o
the unit ™ network shown in Figure la
of this paper gives the necessary cqua-
tions for cquivalence to exist between the
networks at all frequencies for which the
assumption of lumped circuits constants
is valid. The transformation equations
are

uw =%®r/ve I, vVi=®r/wr 2
“r" = (bT/UT ‘? i

where :

u=u/z; V=v/z, w=w/z,

and  Pr = (uv + uw 4 vw ), 4

The unit 7 equations in terms of the
symbnolical notation used throughout the
series of tables and charts are

ur =cs*—as 5 ve=c-as 0,
and
where: §° = Z/z, the ratio of the image

62 e COMMUNICATIONS FOR MAY 1945

wr=as 7/

[PART FOUR]

by PAUL B. WRIGHT

Communications Research Engineer

impedances of the network
a=csch®; c¢=coth®, and
0 = 0.115129 X No. (db) loss of
the network.

Substituting 5, 6 and 7 into equation 4,
we find that

br=7/z=5" Ja

By using equations 5, 6 and 7 in 3, 1
and 2 respectively, the clement values for
the ™ network on the unit impedance
basis are obtained immediately in the
symbolical form. For *=7/2>=1,

r Theory and Desig|
i

u =s*(c—as) 9; v =s/a=As 1@‘
and w' =s/(¢cs-a) 1l

Tabulations for the clement values of boft
the 7" and 7 networks were offered i
the charts and tables in Part III.*
The relationships existing between th
symbolical, algebraical and the hype
bolical forms of expression for the pa
meters of the network are supplied b
the multiple headings in the Tables ¢
Hyperbolic Functions of a Real Variab
which appeared in the first three parts ¢
this series. These have been summariz
into a key sheet so that the various math
matical forms can be found withoif¥
referring from one table to another t
determine their interrelationship. Refér

1Jan., 1945, COMMUNICATIONS.
2Aung.. 1944, COMMUNICATIONS. |

In Parts I, Hl and 1l of this series of papers, the author outlined the funda-
mental methods of procedure to be followed in the design of attenuating
networks of the purely resistive type. Derivations of the basic formulas|
upon which these designs are built were given for the series, shunt, serles| j
and shunt, T and L-taper types of networks. Methods were shown for the| ;
design of these networks by the so-called Normallzing process. A complete| y
set of three tables of The Hyperbolic Functions of a Real Varlable in small
increments from 0 to 150 db was presented with one set appearing in euch{i
of Parts I, Il and lll. Charts were shown in Parts I and Il which gave all of | .
the necessary explicit design information for the series, shunt, series and
shunt, T, bridged-T, =, multiple-bridge and lattice types of networks.

In this installment, derivations and formulas are given for the x, multiple
bridge and lattice networks. A key or master chart is presented, providin
all of the relationships between the hyperbolic, exponential, algebruic an
symbolic functions used throughout this series. Charts for the lattice to T
equivalences are also offered. By degeneration of the lattice, all of the stan-
dard network forms are seen to be merely special cases of this more gener
type of network.

&

SOUND ENGINEERI!
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hallicrofters
RADIOPHONE

for Automatic Control

In this application one Guardian relay in its normal position
feeds the input of the Vibrapack for receiving purposes. On
the changeover from receiving to transmitting it disconnects
the Vibrapack and simultaneously energizes the other relay.
This in turn connects the Dynamotor input and output circuits.

Both relays are Guardian Series 115 with double wound
coils for operation on 6 or 12 volts D.C. with the 6 volt winding
in parallel and the 12 volt winding in series. It is a small,
compact relay, ideal for use where space is limited.

lts use in Marine Radiotelephone is but one illustration of
the many applications of relays in radio and electronic equip-
ment. For complete description of numerous types of Relays
by Guardian, write for Guardian’s new Catalog No. 10.

GUARDIAN

1610-F W, WALNUT STREET

A COMPLETE LINE OF RELAYS SERVING AMERICAN WAR

of Electrical Circuits...

TTHERE'S A zm BY GUARDIAN

Series 115 DC Reloy

ays

NE COMMUNICATIONS

From ship to ship and from ship to
shore—whether on war craft or on
peacetime boats of commerce and
travel—marine radio communications
equipment plays a major role. Lead-
ing manufacturers of such equipment
vse Relays by Guordian, two of
which are shown installed in the DC
supply unit of the HT-11
manufactured by the

power
Radiophone
Hallicrafters Company, Chicago.

Hallicrofters HT-11 Rodiophone

Unit Showing DC Pewer Supply

ELECTRIC

CHICAGO

INDUST l Y
COMMUNICATIONS FOR MAY 1945 o &
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ence can therefore be made directly to
the key sheet which acts as a saster
sheet or key to unlock and expose all of
the network mathematical functions at a
glance.

IFrom the key sheet and equations 9,
10 and 11, the algebraic and hyperbolic
forms of the unit elements of the ™ net-
work may be written by direct substitu-
tion, providing

kt-1
u =s* — 12
k? 4 1-2ks
I =1
B =5 —— 13
2k
k*-1
= —ee 14
k?+1-2k/s
and
u’ =s"/(coth®—s csch 8) 15
v =s sinh© 16
w’s/(s coth ® —csch ©) 17

FFor the special, but common case of
equal terminations, the network becomes
a symmetrical one with the shunt arms
equal to each other. On the unit basis,
for this case, s" =1, and equations 9 to
17 reduce to the simple forms of

0
w=w =d = (k4-)/(k-1) = coth—
»

18
viEA=(k*-1)/2k=sinh © 19

The clement values of the 7 network on
a full impedance basis are found by
multiplying each side of equations 9 to
19 by the smaller of the terminating im-
pedences, 2. The results were tabulated
in the charts accompanying Part 111}

All definitions for the functions used in
cquations 9 to 19 are supplied in the key
sheet,

7 Network Power Transmission Loss

The power delivered to a unit network
from a constant voltage generator pro-
ducing a unit current through the i1mage
impedance termination, s°, 1is
P.= 622/52 20
and the power delivered to the unit ohm
load after passing through the unit net-
work is given by

P.= e2; 21
6¢ o COMMUNICATIONS FOR MAY 1945

®
Figures 2a, b and ¢

Transformation of the balanced multiple-bridge
to an equivalent unbalanced 7 structure. 'All
networks are shown on a normalized or unit im-
pedance basis.
®

The power transmission ratio is there-
fore,

e 22

The voltage across the network input of
Figure 1 is

. = u'ly 23
and that across the output 1s

e = W' iw 24
while the currents are, respectively

w =12 Q"/(u' + Q") 25
and

e =0 i/ (W 4 1) (0 4+ Q")) 26

for the currents through the two shunt

elements of the network, where:

Q =v 4+ (W/(w41)). 26a
Using equations 25 and 26 in 23 and 24,

then dividing the resultant equations term

by term, the voltage ratio is obtained as,

€z Q'

—_— 27
Cy Q’—\',

By substitution of cquations 26a and 27
into 22, the power ratio is obtained in
terms of the network parameters and the
termunations. This procedure gives

B

I =

: = (VW Ew) T/ (sw')?
b

= (4 (v'/w'))/s? 28
Lxtracting the positive square root, since
the power ratio as shown in 28 is equal
to or greater than unity, and making use

of the definition of the transmission loss
on a power basis, of

db =10 Logm(Pz/P;)
10 logwo k*=20 Lng k 29

the power transmission loss is found by
substitution of equation 28 into 29, giving

db = 20 Logw ((14+v'+ (v/w’))/s) 30
When the full values of the elements are
used instead of the unit values, 30
becomes

db = 20 logiw ( (14-v/w+v/2)1/s) 31

When the terminations are equal, s =1,
and equations 30 and 31 become

db = 20 Logu ((14+v'+ (V'/w')) 32a

wwWw americanradiohistorv com

Where: s2=2/z21 D A
U S22 WS e

Ri=R/z, r'=r/z Vi

nm = No. of branches being fed fr

o the network,

for the unit network terminated at e
end with one ohm, and

db = 20 Logw(14- (v/w) 4 (v/z))

for the full valued network terminated
each end with z ohms. ‘

m Network Minimum Loss

Minimum loss for the 7 or delta
of network is obtained when the
pedance of the shunt arm adjacent to §
larger termination for the network
made equal to infinity, or open circuitf
Applying this condition to equation |
the denominator must equal zero, or

c-as=20

from which, by definition from the }

|
sheet,

coth® = scsch ©

giving
coth® =s=B8

Squaring each side of this equation,
cosh’® =s*=Z/z=B?=E

Since

cosh®*® —sinh*6 =1

and

€ = k = cosh ©® + sinh ©

the relation is found of

sinh ® = (s*-1)%

and hence, from 35, 38 and 39, the fur.l
tion

k=s4 (*-1)%

The minimum loss in decibels is of
tained from equations 29 and 40, givif§

db =20 Logu (s + (s~ 1)%)

It should be noted that this is iden
cally the same equation which was fou
for the minimum loss of a T pad; ther
fore, the minimum loss 7= network or pj
1s also a degenerated network which hi
become an L-taper pad of type 3.
L-taper pad was shown with all per
nent design information in the cha
accompanying Part II® The equatio
tabulated there were derived in Ajf
pendix 3 of Part 111}

‘The impedance ratio for a given mirl
mum loss pad which will match both
its terminations on an image impeda

30ct., 1944, COMMUNICATIONS,

SOUND ENGINEERI},
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LATTICE TO T-NETWORK EQUIVALENCES

YEteusvew = xey

DA% XYy
g, uv-tw

X,z teu YEVew
27 ey Yo UTW

2= tew Yi= UV

LATTICE T- NETWORK. PARAMETERS - LATTICE -NETWORK 2l
B » - , B |  CONFIGURATIONS |
| U v w uT v WT
- N ! &,'—
' ' u v w lI YIw ‘PI l2 YZW ‘P W ' ' j

V£:§EU V;;U v
~

l
W V_W_ _\J_L 0y
2 o v v w lp——\'-' gt y -t %w:k &jwh (gj
| 2 3 ‘
3 t(v+2w w(ve2t) _ '_W ; 4\
erTvi ¥ y-u v-u y-u ‘
=
2t t{usw _tw ¢
4 ' u o | w ﬂ%\,—)‘ —_(‘_U—’V_) ¢-v t t o
’ : tv tu uv \Jt Y ;::;U v Ty 6l
5 t u v o oW g V-w iy iz
a 5 6 |
6 ® u v w v+t2w u+Cw -w i
7 t o | v | w w t v g i

! 8
9 t u v © u+lt v+t -1
u(ve 3w) Uy, +Wys | u(v-w
10l u u v w y*ou y, *Cu y, * 2u i u

i ol o lw]|w 23, Bt 2ERO Vg“w::” V::;“"e

12 YIEWYs VY, + WY, v!g—w 10 I
v J v w y2+2v y2¢2v yz_’_ev
134 v w v w -%L ___2\;w ZERO
1 v o
uv—v..'2 l;/l: :g ;ﬁ: :;‘-‘
14 u w w w —_— v 1w v Ay
w v Y+ Ya i:wz j:w;f :w
= 13 14
|5 w v v w w W Vaw
fz,+wx2 le-g.wx viofw l
16l v [ v | w Yo+, Y+ X, Yot Ag . w 1 |

17d w | v | v | w w w y;aw_ V;V V;l\'vww‘

tytwx, w{v+3t) wv-t) 16 17 I8
la ' w v w Y|*A3 YI+x5 y.+l3
uv ] tw | tw] uv Yo XA A Ko Yoo Ko Yo
19 w |l vigol T J Yo ?xz-wyz—v X, u-xl-f x "y, v% ZERO uy Yg!v va ‘
el (ol o] g B amawzn | doomin | Sene s 2
u| P w v e s Vs K Xy N Hu-w)/xy7 ulv-1)/y, ,;\*:E\'x:h S:mw S‘A:n%
opfuw| tv [uw| tv] 2uw 2m2wan | ETIEVRIEINAL | ulv-wl/ne tew)/y,s 19 20 21
™~ — e S e L L B 24 9 [ ) K - =
v w qt V] Ys Ry X3 Y :: ((:.z: .z)): zv 12))41. y’, w(u ’)/va(u-')/YS
*—
basis can be found directly irom the : e
Table of Hyperbolic Functions under the i ) - Figures 1 to 21
headi E Y Cosh? & The generalized lattice to T-network equivalance is given by the equations and diagram @
i€aGng L O TSN, figure 1. All other cases are degenerative or special conditions obtained by imposing varioul

réstrictions upon the equations of figure 1. From these considerations, all of the standard form

of networks are found to be but specialized § i 7 m;
r Network Image |mpedqnces peci cases of the generalized lattice mnetwork for

‘ work are found from the wsual con- Text continued on page
The image impedances of the ™ net-  siderations of the open and short cir- Key Chart appears on pagé

66 ® COMMUNICATIONS FOR MAY 1945 SOUND ENGINEERIM

www americanradiohistorv com


www.americanradiohistory.com

w:f‘~u+v-w=xl-yl

S XY= Kaeys
Y= uvitw
%= teu NEV+W
XR2dev o ymuaw
= tew Yo u4v

!
f

—r

T e o CONFIGURATIONS .+,
NN R
+ Ow + :
% wu-w) wi N w o w Ny v,
i * v u+ 3w gjwl’l;( ﬂiwl’& xjj V\A\/‘E
wv+w) wlv+w) w(v—w) 22 23 24
v | w —_ —-—
v+ 3w v+ 3w v+ 3w
w | w w w ZERO "
v | w w ZERO v W :,: o v ;,: W 1“
5 th w E ‘W
Ol | w! w w ZERO w 25 26 a7
3 + o | v |0 ZERO f v i ,
. g viol|lv|O ZERO v v VI VT ¥ Y
O|lu|o|w ZERO w u 28 22 30
F
O|lw/| ©O|w ZERO w w
i o— .
ol ulvlo ZERO ZERO g \’ﬁv’vo (ﬁ“ﬁf %’Hf
% PO . WP LW
31 32 3
olviv]o ZERO ZERO 4 3
f 2tw 2tw -tw
t OO | w xy x; % ' . f
o WWA0
w|O| O} w w w W, o
£ X LAMMAD
t o | o w | ZERO,tw or (t+w) | (t+w)wtor ZERO INFINITE 34 35 36
w|oOo| o w ZERO, w, or 2w 2w,w, or ZERO INFINITE
w
P4 V;Ll ,&iu V'ZL(,.]‘“V
O | ul v |®] ZERO uv,or{u+v) | (u+v),uv, or ZERO INFINITE X, - -
il 0| v|v|o| zERO v, orav | 2w or ZERO INFINITE 21 = 39
‘B
il ofu|o]|oO ZERO ZERO u
‘ o -0 -
olew|v|o ZERO ZERO v v ,*i,ka }i
fd o
T 40 $4| 42
M ol u |0 @ ZERO or u u or ZERO INFINITE
{olo|v]|o| v o zERO ZERO or v INFINITE is T
A P A N Sl

el
_.-*{ND. ENGINEERING

®
Figures 22 to 43

generalized lattice to T-network equivalence given by figure 1 has been degenerated into the forms shown above by placing the restrictions shown
ie left upon the general equations of figure 1. From these and figures 1 to 21, the lattice network may be seen to be a general type of network

from which the series, shunt, series. and shunt, I taper, T and 7 networks may be derived as special cases.
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g Ids smallest tran rmér

These units, 7/16*" x 9/16" x 3/4“ are the optimum in
| small transformer design . ..they have been m,.p_ro;‘ ("
l " duction for five years: . SRR Larger than actual

)

o iont reduction . . ., f5%

This dual purpose aircraft filter was reduced In-
weight through UTC design from 550 to 27 ounces.

mun ert ransformers- Hermehc

Hundreds of thousands of UTc Ouncers have been
used in the field. Solder sealed hermetic: constructlons
effecting the same weight and spacg_sav]ngs are
now in production.

s'-’:'fdr"fy’oﬁ;;i]iﬁlié'ati(fﬁs s

P n..- - { i , Ay :
e el Ak = $ 9 LR e R s U el § AT
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~ (Continued from page 66)

cuited impedances as described in Part
I*. They may therefore be written by

inspection of Figure Ia. For the unit
network shown, this gives
v V4w
2= -
w4viw' w4y
41
= u'(a'p") Y 42
and
v’ u'4v %
1 = ' .
u4vi4w' w4y
43
=w(a'/p') 44
where: o = v/ (v v +w) 45
and o' = (V4w /(04v") 46
When the terminations of the network

are both unity, s=1. These equations

may then be written as

[ [~

uyv VW

1 = = 47
(vF42u'v) (v24-2viw') %

In terms of the {full impedance values, for
2=z

v v4w | ¥
Z = . = u(ap) Lo
u+v4w u4v
48
and
R utv 4%
z=w|———-o-— :w(a/p)‘,é
utv+4+w  v4w
49
where: o =v/(u+v+w)
and p= (v+w)/(utv)

When Z =12, 47, for the full image im-
pedance, becomes,

uv -\'\V
CIvQudv) 1% [v(2wAv) )%
50

Z =z

All of the design information for the
T network was tabulated in chart form
and presented in Figure 3 and 4 of Part
1}

Multiple Bridging Networks

A complete treatment of the types of
multiple-bridging networks which permit
the connection of any number of lines,
loops or units of equipment so that they
may be fed from a commn distributing
source or output, such as that from the
output of an amplifier, was presented in
a previous paper by the author in CoMm-
MUNICATIONS, September 1943, Tables
offered were designed to permit the en-
gineer to obtain the element values of
the network by simply multiplying the
constants given by their associated ter-
minating impedances. In addition tables
giving losses which would be obtained
for wide ranges of the ratios of the
source and load or branch impedances
were shown. These were supplemented by
charts giving minimum loss pads, mis-
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matching losses as well as all intermedi-
ate losses not tabulated explicitly and di-
rectly for the bridging network itself.

Therefore, in this paper, only a‘bne{
outline of the previous theory will be
given, with however a difference mn ap-
proach. That is, the design formulae will
be related to the symbolical and hyper-
bolical functions given in The Tables of
Hyperbolic Functions of a Real -V artable
which appeared with the first three parts
of this series of papers.

As in the work preceding this, use yvlll
be made of the equivalent transformations
to the T structure shown in Figure Za,
a, b and ¢. This method simplifies the
derivations and enables more compact ex-
pressions to be had in the final forms.

From the unit dissymetrical T-network
equations 5, 6 and 7 and Figure 2q, the
relationship between the elements may
be written at once as,

2R’ = cs?~as, or R’= (cs*~as)/2 51

2r' =c-as, or r'= (c-as)/2 52

and

2r'4-1 )
-=as,orr' = (as(nm-1)-1)/2 53

Nm — l

where: n, = the number of outlets or

branches being fed from the common
source or supply. In case one or more
branches do not have the desired im-
pedance for proper matching of the net-
work output terminals, either a matching
pad or a transformer having the correct
ratio of transformation of impedances
should be used. The matching pad would
be either a T-pad of dissymmetrical type,
or a limiting case of it, better known as
an [L-taper pad having minimum loss.
This minimum loss L-taper pad was
shown in Figures 11 and 12 of Part 11}
while the derivation of the design formu-
lae was given in Appendix 3 of Part 11112

When the source and load impedances
are equal, as they most frequently are
in practice, the element values for the
network take a very simple form, since
then s* =1, and equations 51 and 52 give
for the unit network, the values

1 (8]
R'=r"=D/2=—Tanh— 54

2 2
which makes all resistances of the net-
work equal in value. If the network is
considered on an unbalanced basis, the
unit resistances, 2R’, are given directly
by reading the value from column D.

The full values of the elements are
obtained by multiplying each side of
equations 51, 52 and 54 by z, the magni-

tube of the branch impedances. For
Z =z, we obtain the equations

R = (cs*-as)z/2= (cZ-ay)/2 55
r=(c-as)z/2= (cz-ay)/2 56

where y= (Zz)*%
When Z = 2z, there results the identity
R=r=Dz/2

7

n

Transmission Loss of the
Multiple-Bridging Network

From the previously developed theory
of the T network, the loss may be written

www americanradiohistorv. com

immediately by making use of the equiv:
lence shown in Figure 2a, as

k= (14 (vet1) /) 1
|

. 2r'41
— 1 + PR )= NmS !
) ( 2reD/(m-1) )

The power transmission loss from tkf
input or source side of the network 1
any one of the nm branches is, therefor;

db = 10 Log:0 k* = 20 Logio (nm s) E

When both the source and load im
pedances are equal, 59 gives, |
db = 20 Logio nm ¢i

Minimum Loss of the
Multiple-Bridging Network

Since the number of branches is alway
an integer and can never be fractiona
equation 59 shows that for any give
impedance ratio of source to branches, th
loss is completely dependent upon th
number of branches being supplied by tl}
output terminals of the network. Thil
if the number of branches and the im
pedance ratio is specified in advance, ther
is no possibility of getting less loss th
that given by J59. It is therefore ni
only the minimum loss, but the only los
which will at the same time permit, tk
impedances to be properly matched witt
out adding additional pads to the ne
work. However, in that event, the lag
will be somewhat higher than the min:
mum obtainable by 59.

Image Impedances of the
Multiple-Bridging Network

The so-called multiple-bridge type t
network 1is actually a system of ry
sistances arranged to build out eac
termination to a sufficiently high valy
50 that when the remaining branches
connected, no mismatching of impedance
will take place. Inherently, the networ
itself has no shunt arm, and therefo
strictly according to definition, the imag
impedance is equal to infinity. For pa:
sive types of networks, the image in
pedance is given by the square root of ti
product of open and short-circuited cos
ditions of the network. The open cor
dition gives infinity, while the shorte
condition gives 2((R 4+ (r/nm)) ohm
a finite quantity. The positive squat
root of the product equals infinity, hem1
the concept of the image impedance, a
though correct, .has but little value f¢
this network.

Lattice Network

This is a four-terminal four-elemet
network and is shown in Figure
in the chart on page 66. By solvin
for the mesh currents through the us
of Kirchoff’s laws, the current
through each of the terminations an
the elements may be written

E
i,=;[z (v4+w)4+vu+w] \

E .
=— [YIZ+VY2] ¥
¢

(Continned on page 86) L
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KAAR ABO 46 KAAR radiotel
. VE: Series radiotele-
Series phone, showing 5 channel
46 transmitter and crystal-

controlled receiver
mavunted side by side.

BELOW: Same units mounted in a
different manner, and
showing how transmitter
slides out for servicing.

HEATING

RADIOTELEPHONES

This new KAAR 50-watt series
| offers lower battery drain

Low battery drain, obtained through the use of instant-

heating tubes, is one of the many special features in
the new KAAR Series 46 radiotelephone which make
this equipment so popular for police, fire, sheriff, util-

e

ity, and other emergency use.
- Kaar engineers packed years of experience into the
development of this new equipment, making it un-

B

surpassed for almost any emergency requirement. The
| 50-watt transmitter is designed for either five channel

or single channel operation—mobile or fixed—with a Eus’ly a‘tes.ﬂb’e!

1 standard frequency range from 1600 to 6000 Kc. The MANY SPECIAI. FEATU RES

: receiver may be either tuneable or fixed tuned crystal- @ SIMPLE TO SERVICE... when four screws
? controlled, as desired. Furnished with separate power are released, the transmitter slides out like a
| supply for operation on 117 volts, 60 cycle AC; or 12, L

‘ 32, or 110 volts DC. @ ZERO STANDBY CURRENT, made possible
1 ’ by instant-heating tubes, reduces drain on
i . batteries, yet there is no waiting period for
{ UW: tubes to warm up before sending a message.

@ ONLY ONE TUBE TYPE is used in the trans-

KAAR ENGI N EERING co mitter. This simplifies replacement.
W © @ FITS ANYWHERE . . . transmitter may be se-

. cured above or below the receiver, or on either
PALO ALTO, CALIFORNIA, U.S.A. ) . ) . :
side of it. Transmitter and receiver cabinets
Export Agents: FRAZAR & HANSEN, 301 Clay St., San Francisco, Calif. are 10" high, 13” wide, 13" deep.
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DENVER ano RIO GRANDE WESTERN

Figure 2

Figure 1

Installing the two one-
half-waves in-phase an-
tenna array on the
caboose of a Denver
and Rio Grande West-
ern freight train.

Circuit of the 118-mc 15-watt f-m transmitter used in the railroad system installation.

.

CAVENDIS H

3
"ANY railroads have becomeij
M keen friends of radio com-|
munications during the -past}
year. Railroad men have found that,
radio is extremely effective in ex-|,
pediting traffic, particularly on long.w
freight hauls and on lengthy trains of|y
cars. |
One of the major problems inj,
freight-trafic control has been the
cab-to-caboose communications link.:“
Without radio the hand method is|
necessary, a method that has obvious|
defects. Radio has facilitated this end-|

to-end contact. k

ft
Installation Problems |

1
Installations have not been without]SII
their problems, especially where the|
routes are over mountainous areas.}
Such a route was encountered during|.
work on the Denver & Rio Grande
Western R.R. The radio system was}
to be installed on their diesel Flying|
Ute, pulling fast freight via the 570-.
mile Moffat tunnel route between
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118-MC F-M SYSTEM

li

|
Iht

ik

{ Denver, Colorado and Salt Lake City,

Utah.
A trial run over the route, which

laided in judging the problems faced,

‘indicated that the train run passed
‘through about ten tunnels.

In the middle of the Moffat tunnel,

Iwhich is 6.5 miles long, the train,

iwhich in this case had 65 cars, rides

Hover a road bed that passes over the

Rocky Mountain Continental Divide
lat an elevation of 9,239 feet above sea
level.

Between Bond, Colorado, and West-

Awater, Utah, the railroad follows along

u

!the Colorado river, then across open
‘rolling country to Helper, Utah; and
between Helper and Salt Lake, the
toute goes over the Wasatch Moun-
itains.

Surveys indicated that an extremely
strong ground wave was required if
‘communications were to be continuous

{over this route. The skip which might
ibe more pronounced at 118 mc, the
lifrequency used in this installation, was

! definitely not desired. Nor was line-
of-sight transmission and reception to

~nbe considered, since the intervening

dmountains and tunnels betveen the
front and the rear of the train would
often make this impossible.

It was believed that a two one-half

Figure 3

the two one-half-waves
antenna system.

Checking in-phase

RAILROAD COMMUNICATIONS

ANTENNA INPUT
116 -1{9 MC

CONVERTER OUTPUT
30-40 MC

S |

OQUTPUT TRANSFORMER

— 180,000
T s

6SC7-0SC.
MULTIPLIER

I crRYsTaL

waves In-phase antenna array, which,
if properly fed with the maximum
amount of energy from an f-m trans-
mitter, would radiate a heavy ground
wave and solve the terrain difficulties.
A test substantiated that decision.

The antennas adopted were of ver-
tical doublet design, using 38" copper
tubing. Each half-wave section, 44”
long and fed at the center with a
quarter-wave matching stub 22” long,
was tuned by a shorting bar to provide
maximum energy transfer and match
the impedance of a 70-ohm coaxial

°
Figure 4
Circuit of the 118 to 30-mc converter.
[

cable connecting the antenna to the
equipment. .

The equipment selected for the in-
stallation consisted of a 118-mega-
cycle 15-watt f-m transmitter (Motor-

ola P-8161) and a 30-40 mc f-m
[ J
Figure 5
Installation in caboose under a bunk. Left to
right: transmitter, converter, and standard 30
to 40-mc f-m receiver.
]
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The name to remember

in ANTENNAS

for every radio purpose

acknowledged pace-setters in

and other services.

“Reg. Patent Trode Mark

. 8. BRACH

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

55-65 DICKERSON STREET

(Contmued from page 73)
receiver (Motorola P-8160) with a
converter (Motorola P-8162) for use
on 118 megacycles,

In the transmitter are a 7H7 crystal
controtled oscillator; two 7A& modu-
lators: two 7C5 quadruplers; a 6L06
doubler driver; and an 815 neutralized
class C power amplifier.

The converter is crystal controlled,
with a 6SC7 oscillator multiplier on
the fifth harmonic of the crvstal, fol-
lowed by an 1852 doubler and an 1852
mixer. The 30-40 megacycle receiver
is of standard design, with 14 tubes,
including two hmiters, a noise ampli-

7¢ e COMMUNICATIONS FOR MAY 1945

Since the beginning of radio broadcasts 25 years ago,
BRACH Antennas for Home and Automobile have been the

are doing their part for victory
on land, on sea, and in the air

And when peace comes ...

BRACH Puratone® ANTENNAS,
Army and Navy standards, will again resume their established
leadership for Home and Auto Radios, Television, Marine, F.M.

their field.

tested and perfected to meet

MEG. CORP.

¥ NEWARK N. J.

ner, two squelch tubes and a control
tube, Output to the speiker is via a
3-ohm voice coil.

Close-Talking Microphone

To exclude local noises in the loco-
motive and the caboose, close-talking
microphones, designed so that they do
not respond to most of the usual noises
m the locomotive cab or the caboose
while the train is under way, were in-
stalled.

Carrier Call Device |

e

. . d )
Many interesting operational meth-

www americanradiohistorv com

s were included in the installation.
For instance, when the conductor
wants to talk to the engineer, he re-
moves his microphone from its hook
and pushes o push-to-talk button on
the handle. This disengages his own
loudspeaker and places his transmitter
on the air. When the conducter mi-
crophone button 1s depressed the en-
gineman 1s notihed by a warning light,
a red lamp, on the small panel at the
receiving location in the locomotive.
A green light i the caboose indicates
when equipment is in operation,

In the caboose, the radio equipment
is located under one of the long seats.
In the locomotive the apparatus is in-
side the cab. Equipment consists of
separate transmtting and receiving
sets, operating on the same antenna.

Power Supply

On the locomotive, a-¢ is furnished
at 115 volts from a converter, which
i~ powered by 4 battery already in ser-
vice ior starting the engines. On the
caboose, power is furnished by a small
vasoline engine-driven generator de-
livering 115 volts a-c at 400 watts.
Fhis is mounted in a case under the
car. The generator operates continu-
ously.

The tests covered a dozen or more
trips between Denver and Salt Lake.

Several incidents which would have
seriously  delayed the freight, had
hand-methods of communications pre-
vatled were recorded during the tests.

During one run, a fire of unknown
origim started toward the rear of the
tram. [t was discovered and the train
promptly halted thanks to a report re-
corded by radio.  The damage might
have been substantial, for the cargo
was explosives!

[ ]
Figure 6

Running a test
train. Speaker

in the caboose of the freight
remote  control
at  left.

and panel are

|
!
H



www.americanradiohistory.com

® There are many applications in which a hlgh DC voltage, at CASCADE OPERATION

L4 3
a relatlvely low current, must be obtained in a minimum space [
10 MEG

*R:PEAK CURRENT
LUMITING RESISTOR

and with maximum power efficiency.
If tubes necessitating a heater voltage supply are used, the
space and weight requirements of a filament transformer in-

10 MEG l

sulated to withstand high potentials—and the additional power

consumption—are often detrimental factors. Numerous oscillo- - J c

scope applications are in this category. @ : ¢ D‘L‘—_—I
Thus there is often a real need for a small modified miniature AR

type cold cathode gas rectifier like the 1B48—which can easily

«!  deliver 1000 volts DC at 6 milliamperes average current. Fur-
thermore, several tubes may be operated in series to obtain even
higher voltages.

Shown below are the physical and electrical features of the
1B48. The schematic diagram indicates cascade operation in a

¢  half wave circuit. Full wave rectification may be accomplished
' in the conventional manner.

This Raytheon tube represents just one more entry in Ray-
theon’s record of tube development . . . a continuing engineer-
ing program that is making possible still finer tubes for your
postwar products.

»; Maximum Seated Heught
i Maximum Diameter i
 ELECTRICAL: 3
Maximum Peak inverse Vouage
Moximum Peak Plate Current ©
Ayerage DC Yaltoge Drop ot 6 ma y
 ‘Maximum DC Ovtput Curcent
. M:mmom Pock AC Stcrtmg Vohage\

‘“‘MEET YOUR NAVY"
Every Saturday Night
AMERICAN BROADCASTING CO.

MANUFACTURING COM ‘ : ' % 3 Coast to Coast ; All Four Divisions

18) Stations ave Been Awarde

RADIO" RECEIVING TUBE DIVISION R ) Army-Navy “E"

With Stars

Newton, Massachusetts » I.os Angelcs * New York ® Chltugo . Aflanla =

{EVOTED TO RESEARCH AND THE MANUFACTURE OF TUBES AND EQUIPMENT FOR THE NEW ERA OF ELECTRONICS
COMMUNICATIONS FOR MAY 1945 e 75
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TRANSMITTER
VARIABLE
CONDENSER

Plate this JOHNSON
condenser 75%
voltage breakdown rating than former
the spacing.
Without increasing the overall size of
the condenser JOHNSON

have raised the voltage

design in
allows a greater

models having same
engineers
rating by
more evenly distributing the electric

field,

over.

decreasing the tendency to flash
A substantial saving in weight
of plates has been achieved through
the use of mechanical design ideas in
placing ribs and
the plates.

rounded edges on

insulation have been
good

Losses in the
reduced too, first by using a
and
judicious placement of corona shields
to distribute the electric field evenly
through the insulation. The rotor may

low loss material second by

be counter-weighted so the shaft will
not change its position after an adjust-
ment has been made. Multi-fingered
contact brushes bear on a circular
rotor contact to provide low resistance,
positive contact, to the rotor. A shield
is arranged on the stator terminal to
nearly enclose the lead wire, resulting
in less danger of sparkover at this

point.

Definitely a commercial job, this
condenser is worthy of consideration

in the design of transmitters.

TOHNSON

a jamoad name in Radio

E. F. Johnson Co.
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Waseca, Minn.

FIELD-CIRCUIT THEORY

(Continued from page 46)
so that a possible solution is

E=-jwpu A §

However, since the curt of the gradi-
ent of a scalar is always zero, equation
5 may have a gradient of a scalar @
introduced so that the complete solu-
tion is given by 3.

The scalar potential @ 1s determined
by the magnitudes and positions of all
the charges in the system and is ex-
pressed as

pdr
— 6

SRR

where 7 is volume and r is distance
from charge element # to the point
under consideration.

The vector potential A is determined
by the magnitudes, directions, and
positions of all of the conduction cur-

rents in the system and is expressed as

idr

I

Substituting 2 into 3 the solution is

47y

i
— =-grad®-jwuu A 8
g
or
i
0= —+jwpnp A4 grad® Y

[

Equation ¢ is the solution by means
of Maxwell’s equations for the equilib-
rium conditions of electric field at
any point in space in terms of the con-
duction current at the point and the
effects of the charges and currents dis-
tributed throughout the surrounding
space.

Circuit Theory Restrictions

In order to convert equation 9 into
a useful circuit equation it is desirable
to make certain assumptions. It is
understood, of course, that any assump-
tions that are made will necessarily
limit the applicability of the resultant
equations. These assumptions are:

(1)—The circuit dimensions are
small enough so that no retardation
effects need he considered.

(2)—The effects of 5, A and ®
may be represented by separate im-
pedance elements connected by leads
of zero impedance.

Let us consider the circuit shown in
Figure 1 wherein three elements con-
sisting of pure iesistance R, pure in-
ductance L and pure capacitance C
are employed, connected by leads of
zero impedance. This circuit can be
considered everywhere continuous for
the conduction current except at the
capacitance C, and at the voltage

WWW americanradiohistorv com

58

The improved, tougher Type

Clarostat wire-wound control provides.
among other notable advantages. a neat.
more rugged. still more eHective tandem
dual assembly as here shown. Also with
or without power switch.

The metal localing pin on front unit will
not break or tear off. The bushing. keyed
into the bakelite case, cannot slip or turn
when locking nut is tightly drawn up.
1500 v. breakdown insulation between
windings and shaft. Each center rail is in
one piece with its terminal. Direct connec-
tion between winding and “L” and “R”
terminals. Thus a real good dual control

is made still better with these improved |

Type 58 units.

% Submit your problems . . .

CLAROSTAT MFS. 0,

Ioc. - 2857 N, 6o St, raakyn, KL,

|
s

|3

]
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puree Tk e e oo | THE COMGO LINE IS W
| i / —

f E-ds =0 = f -ds
o

__fjw#,;,,A-ds-}— grad ¥ . ds
10

should be noted that between b and
only the term ¢ is effective, since

|

|

| Engineered for Long Years
! of Dependable Performance

FREQUENCY DEVIATION KC

a pure resistance there is no voltage e s e e e e a0
frop generated by the fields associated l - Y ‘ —F 75
“ith current and charge. + A - " )
.1 Between d and e only the term in- | —— = '
lolving A is effective since in a pure ! —1— . HH
hiductance the voltage drop generated N 1 ! | # Painstakingly designed
§-purely a function of the field due to | ;' ' | ‘ | s and built by seasoned
onduction current flow and does not | f,// ” = —N . d skilled
[ hivolve the effects of charge distribu- | a 7o’ ' engmeers. an' _S
“Yon or electrical conductivity. Be- I ~s ] ¥ ) craftsmen in limited vol-
‘ween [ and g only the term involving \‘\s ~ P = 5l ume, COMCO Elec-
0 is effective, since in a pure capaci- | 4 \\ / f’l I é_z tronic Equipment, in
ance the voltage drop generated is \ 4+ 2
burely a functiog:l of the feld due to !’ zoca.E i ever.y ey, eastnes ki
wbpi . L \ ~ 9.] to highest custom stand-
tlectric charge distribution. Between \\ e, =i ;8 }
i and g, i.c., the voltage source I, N | o ards. Easy to service,
Sgain only the term involving @ is / ! IMODEL 132—] & COMCO guarantees you
“fective, since any potential source is l‘ ; ]’OVERALL g long years of depend-
yissentially a flgvi('(- which acts to build SN ] seLecTiviTY[* | able performance under
1P 2 ch:}rge dlffergme at its ter111111al§, | y / 'I2(I)Mlc.] all climatic and working
fhis action occurring either mechani- y o
#tally, chemically or electrically. - conditions.
! Rewriting equation 10 | J’, .\
o '
R Bt Lalaciasty COMCO TRANSMITTER Model 170
v a Reliable VHF, 50 watts output. Frequency
s s range 100 to 150 Mc. Cabinet size: Width
T S b 23"; depth 18”; height 48”. COMCO Model
grad ®.ds + § grad ®.ds - 127AA Transmitte[g'also available for oper-
vt b ation on a frequency range of 200 to 550 kc.

“Elmposlﬁons of Boundary Conditions

dufl
wil Now, letting @ equal the cross-sec-
¢nftional area of the resistance element

; e ' e

ds = — - ds 12
will e w O b Ta
ol
it rlmt B
o = 13 COMCO RECEIVER Model 132
i :whcre !/ denotes the total current and Compact VHF crystal controlled, fixed fre-
s e | quency, superheterodyne. Single channel re-
Hl. ds =R 7 ception; 5% -inch relay rack panel mounting.
o nds = ‘

12 tubes. Frequency range 100 to 156 Mc.

el vy fa Medium and low frequéency receivers also
iso that available.
i P
: —-ds=1IR 15
i WRITE! Tell us your post-war planning problems ; ; i what you bope to accomplish.

We'll give you the benefit of our specialized experience. We can supply equipment
. . . il W W, ! . L , ) very.
Now consider the teFT mvolvmg A. on priority NO We are also accepting non-priority orders for post-war delivery
By definition let a coefficient L be

determined by

1 & MANUFACTURERS COMMUNICATIONS
Y OF RADIO AND COMPANY, INC.
L 1 MR L8 16 | ELECTRONIC ¥ & CORAL GABLES
S EQUIPMENT 24, FLORIDA
so that the second term of 71 becomes
(Continued on page 80) cuerME_E,D/EL@NICS
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VETERAN WIRELESS

W. J. McGONIGLE, President

Personals

N INCERE congratulations to Rear
Admiral Carl . Holden upon his
recent promotion. Admiral Hol-
den, while Director of Naval Com-
munications was a guest of honor at
the 1943 cruise of our association. A
grand person, a fighting Admiral, . . .
Dr. Allen B. Du Mont, president of
the Allen B. Du Mont Laboratories
has sent in a note, which said in part:
1 wish you would express my ap-
preciation to the otticers, directors and
members of VWOA for the Marconi
Memorial Medal of Achievement pre-
sented to me at the 20th anniversary
dinner-cruise, which [ value greatly.”
. Frank Melville, president of the
Melville Radio School, has joined our
ranks. He has been a commercial
radio operator since 1931, having
seen service on a freighter and many
airlines. . . . Other new VWOA mem
bers include P. H. Sohar and L. E.
Grant.  Sohar, in radio since 1919,
has seen service aboard Luckenbach
ships, Panama Railroad, and the Ship
Owners Radio Service. L. E. Gram
has had twelve vears’ broadcast ex-
perience. Lt. John F. Hill, of
the Army Signal Battalion in San
Francisco has also become a VWOA
member. . . . Some interesting facts
about Charles M. Hodge were revealed
recently. Hodge enlisted in the Navy
as an  Apprentice Seaman (Radio
Branch) in 1925, In 1933 he became
a Warrant Ofhcer (Radio Electrician)
at Ichang, China. In 1939 Hodge re-
tired. Hodge returned to active serv-
ice soon after though, and today he is
in Arabia as a radio electrician with
the Arabian American Oil Company.
Arthur Isbell, a former VWOA
director, 1s now in San  Francisco
serving as a board member of OPA.
. He continues his active VWOA
nterests. ..o A new VWOA mem-
her, Kenneth Richardson, is now vice
president and  general manager  of

World Wide Electvonics, Inc.
Serving in the United States Marine
Corps for two vears as
Officer, Raymond W. Rodgers, Jr., has
returned to his engineering position
with WFIL in Philadelphia. He has
requested reinstatement in VWOA,
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RCA BUILDING,

OPERATORS

30 Rockefeller Plaza,

New York, N. Y.

NEWS

ASSOCIATION

GEORGE H. CLARK, Secretary

BRYAN S. DAVIS

a Warrant

lleferan wtrele;zﬁ @perafm;&”
=5 g\zﬁuaaﬁun Inc o )—

An Appreciation

Tn Significance of long pears of Cooperative and
TMiutually Peneficial A ssociation

PRESENTED TO

BRYAN DAVIS PUBLISHING COMPANY

with a special word of thanhs to
PAUL WEIL

LEWIS \W/INNER

W

VWOA
MUNICATIONS during the recent
cruise,
o

annual dinner

having been too busy with the War to
keep up with us.

April Meeting

ANY attended our interesting
M get-together during the latter

part of April. Among those
present were: George Clark,
tary; Bill Simon, treasurer and ex-
ccutive secretary; ve prexy: “Steve”
Wallis, director, now with the Allen
D. Cardwell Manufacturing Company
as a special expediter; Arthur H.
Lynch, director, New York Manager
for the National Company; Lee
Smith, manager of the Seaboard
branch of the New York Life Insur
ance Company; Peter Podell, one of
our founders with Colonel Lamb,
former Bronx County Commander of
the Veterans of Foreign Wars;
George Higgins and Peter de Angelo
of the Clarostat Company; Ed Tyler,
sales manager of Micamold; E. H.
Price, marine superintendent of the

secre-

Mackey Radio Telegraph Company;

C. D. Guthrie, VWOA director and
radio supervisor of the War Shipping
Administration; Jack Bossen of Mac-
kay, a charter member of VWOA;

www americanradiohistorv com

R .Presiden: Vice-president

B . Secretary M
) E. K. 5 nem :

Appreciation scroll awarded to Com- . K jones, a new member ’ George

Duvall, formerly with the Army Sig-
nal Corps, now back at the old stand
as a radio and television consultant;
Bill Marshall of the radio department
of A. T. & T.; Sam Schneider, charter
member of VWOA; Herman H.

Parker, who did such a grand job as |

secretary for some years; Frank Orth,
another charter member and a super-
visor in the engineering division of
CBS; George Davis, inspector with
Tropical Radio; John Lohman, super-
vising inspector for Mackay Radio;
V. P. Villandre, war services man-
ager for Radiomarine; Henry Hay-
den and Mr. Wunderlich of the engi-
neering department of Ward Leonard.

Tribute

ROM the president of a leading

advertising agency we've re-

ceived a note praising our Year
Book. He said: “TI want to congratu-
late you on the excellence of the 1945
Year Book of the VWOA. .. .1 have
never seen a more enlightening and in-
teresting presentation of leading per-
sonalities and their work. . . . Of spe-
cial note was the praise offered to
wireless by generals, admirals and
others of our fighting forces, stressing
the contributions made toward the
winning of the war.”
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TEMPELHOF AIRPORT — BERLIN

| i

MAPLEHOF AIRPORT, just outside will undoubtedly serve its purpose
"&1lin, and one of the major airports of with a greatly enlightened vision.

# world, came under new manage- The outlook for the immediate future
pit late in April, due to circuni- is for continued military patronage,
@inces beyond the control of the own- although it will lose its former princi-
¥ Under its new management, it pal military user. Upon the completion

[

e A ik b

AP PHOTO

1S AIRPORT NOW UNDER NEW MANAGEMENT

of certain operations now in progres:
in Germany, the airport will probably
be reopened to civilian aviation, lim
ited perhaps to foreign planes, owin;
to a serious dislocation of the airplan:
manufacturing industrv in the Neiel.

fadio Receptor Now Planning for
'\ Future with Airports and Airlines

10

'New management brings new policies; new policies often include new equip-
unt—which 1s where RADIO RECEPTOR comes in. RADIO RECEPTOR is
rawv planning with leading airlines and airports, here and abroad, for their
1 Wigation, airport traffic control and communication ground radio requirements.

1 The services of RADIO RECEPTOR engineers are freely available for con-
station with engineers, architects and consultants on municipal airports,
figge or small. Airport radio is a highly specialized field—come to specialists
t'he field. RADIO RECEPTOR brings to your problem not only the knowledge
. 111 experience gained in pre-war installations, but also developments born of
¥ war.

‘-‘"‘ Now is the time to plan—purchase can be deferred until later, if necessary.
+ e predicted large demand on manufacturing facilities incident on the enor-
@us expansion of our domestic program strongly suggests immediate action.

Another issue of “HIGHWAYS OF

THE AIR” — a non-technical review
and digest of fact and opinion on the
importance of radio in aviation — is

now in course of preparation. Date of
publication depends upon the paper
situation and other factors. Mean
while, those interested in airport de
velopment are invited to write for a
copy on their business letterhead. No
obligation is entailed.

RADIO RECEPTOR

e

GROUND-TO-AIR
AVIATION RADIO

RADIO RECEPTOR COMPANY. Inc

251 WEST I19th STREET

NEW YORK 11, N.Y.

Engineers ond Monufocturers of Airwoy ond Airport Radic Equipment

SINCE 1922 1IN

RADIO "AND ELECTRONICS

www americanradiohistorv com
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All-Purpose Tubé mnd
Set Tester =5

;‘-.07-1.-.-._," o {0 e
| EEENERN e

@ In maintaining the highest standard
of excellence the one and only HICKOK
aim must always be the building of
instruments that tell all the truth all
the time. When quality is built up to
a high standard instead of down to a
price, the user has greater confidence
in his work.

Whether you are selecting tube and
ﬁ}:t testers, signal generators, oscillo-
graphs, volt-ohm-milliammeters or any
other service equipment, remember
that the standard of quality for a third
of a century has never been excelled.
Having pioneered the major new de-
velopments and vindicated maximum
accuracy and dependability, HICKOK
equipment has been specified by the
armed forces in both world wars. We
are still bending every effort to speed
the war program and trust it will not
be long until we can again take care of
your civilian needs with the service
equipment that is held in highest
esteem. Write for Radio Equipment
catalogue.

THE HICKOK ELECTRICAL
INSTRUMENT COMPANY
10529 Dupont Ave., Cleveland 8, Ohio

N
gl WL

ey
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FIELD-CIRCUIT THEO!

(Continued from page 77)

jwyyuA-dS:ijI
oJ d
It can be shown from 16 that the
efficient L is what is commonly knoj,
as the inductance.

Since the third term of 11 conce
the integral of a gradient of ®, it
equal to the difference between L,
values of ® at points g and f. Th

"' i
grad b.ds = <I>g - b,

f

=

=

For a lumped element such as
integrating 6 shows that the voltz]
drop is proportional to the total char
q at any instant. Letting 1/C be |
constant of proportionality l

q i
b, Py =
C
but
I
q=— d
jo )
2
so that ]
5 I (
grad®.ds = —— IA
¢ jwC !

C in 2/ is what is commonly knoy}
as capacitance. !
The final term of 17 is determin
directly by the emf of the source,
that '

gradP.ds = Vo, ==V |

h

where V.. is the source voltage.
This treatment differs from th)k
presented by Ramo and Whinnery ||®
their book, Fields and Waves in Ma|"
ern Radio, in that it eliminates tf
weak assumption that the impresst
voltage must be separated out frol®
the solution of Maxwell’s equations, '}:;
b
Equation I thus becomes |«
|

I
0=IR 4+ jwll 4+ —=V,, ¢
jeC w
Equation 23 is Kirchoff’s wel Sh
known law for the equilibrium ¢
voltages around a circuit.

Discussion

laws may be derived directly fr
Maxwell’s equations with certain sif
plifying assumptions. The first al
sumption made was that the circu
dimensions be small enough so that

element dimensions must be so s
I that no wave propagation takes pl
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within them. What is really meant is
‘that at the two terminals of the im-
\pedance element an equivalent lumped
\impedance can be considered to exist.
[Thus, if a lossless cavity fed by a
ismall dipole were considered to he
jone of the elements, it can be replaced
Iby an equivalent value of C or L at
the specific frequency involved.

|  The assumptions made also rule out
ithe possibility of using a transmission
illine or wave guide section which is not
jinegligible in electrical length as a con-
Inecting element between two points in
‘a circuit. It still allows the use, how-
tever, of transmission lines and wave
‘guides for two terminal impedance cir-
gicuit elements. The second assumption,
iwherein the effects of ¢, ® and A
have to be represented by separate
impedances, is necessary in order to
substitute in Kirchoff’s law. This does
not mean that each element has to be
either pure resistive or pure reactive,
i but rather that it may be represented
by impedances made up of resistive
and reactive elements. Thus. a cavity
element may be represented by a re-
active element determined by its tuning
and a resistive element determined by
(its loss. In many cases the resistive
i component is dropped for simplifica-
i tion, but it may always be included
for rigorous solutions.

AUTILITY COMMUNICATIONS

( Continued from page 45)

% ment but not supplant the established
| voice transmissions. Consequently, the
| basic system may be installed and en-
i gineered primarily for voice coverage
(1 of the desired area without fear of ob-
|| solescence upon the availability of new
| services. Due consideration must be
| given to general developments in com-
munication equipment during the war.
New designs now being planned for
| release as soon as war conditions per-

mit will be far superior to prewar mod-
{ els. General postwar planning now
under way by all electric utilities
\ should include a comprehensive radio
| communications system for installation
when new equipment can be obtained.

=
L=

! Utility Communications Future

Extended radio communication sys-
tems will enable the electric utilities to
operate even more efficiently, expand
service to areas hitherto not supplied,
and render the maximum service to the
greatest number of consumers at the
lowest possible cost, thus truly serving

in the public interest, convenience and
Recessity.

3 = =
et R D S

PORTABLE POWER PROBLEMS

THIS MONTH—TAG-HEPPENSTALL MOISTURE METER

MAJOR TOBACCO COMPANIES rely upon Tag-Heppenstall Moisture Meters, powered
by Burgess Industrial Batteries, for two important time-and-money saving features.
First, tests of moisture content are made to determine the purchase price of raw tobacco.
Next, rapid tests during cigarette production help manufacturers maintain tobacco
moisture at the level required for efficient processing.

S '”’“Wr?%é?i

MOISTURE METER READINGS of resistance, temperature and pressure are checked against
a standard chart to quickly establish exact tobacco moisture. For test and control
instruments Burgess Industrial Batteries meet every requirement—they are recognized
as the standard of quality for all commercial uses. Although urgent war needs limit
production, your Burgess distributor will make every effort to supply you with the
batteries you require.

Burgess Battery Company, Freeport, Illinois

COMMUNICATIONS FOR MAY 1945 o 4!
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NUMBER ONE OF A SERIES

DC means SC.
Selenium Control and
Selenium Conversion for
the practical, profitable
performance planned by
top flight design engi-
neers. Selenium provides

maximum efficiency . . .
unlimited life...negative
température coefficient...
and other characteristics
necessary to solve the
electronic problems of

tomorrow . . . That’s why

DC means SC.

SEND FOR
BULLETIN

SELENIUM CORPORATION
of AMERICA

1719 WEST PICO BOULEVARD

L LOS ANGELES 15, CALIFORNIA
H °
EXPORT DIVISION: FRAZAR & HANSEN
301 CLAY SYREEY. SAN FRANCISCO. CALIFORNIA

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

(Continyed from page 58)

mixers differs from the mixing action
in circuit-coupled mixers, as described
by equation 1. The action is simply
understood if we look at a mixer as a
device of variable conductance, the
value of the conductance being period-
ically controlled by the local-oscillator
voltage. Thus in case of a circuit-
coupled device the oscillator voltage
acts to move the Q-point back and
forth along the i-e characteristic for
the mixer, the change in slope indicat-
ing the change in conductance or
transconductance, Figure 4a. Such
a converter may be referred to as a
sliding-Q-point converter, or, as the
path of operation remains essentially
the same during operation, as a fived-
path - of - operation (ifpo) converter.
The applied signal wave, when passing
through the non-linear device, is peri-
odically expanded and contracted, i-¢
hecomes modulated, and all the various
components given by the classical mod-
ulation theory appear in the output.
There is one component of applied fre-
quency A/2x, and two side frequencies
(A = B)/2z, where B/2x is the fre-
quency of the local oscillator. 1f all
these components are picked up we
[have the typical case ot a modulator
E (the square-law or Van der Bijl modu-
lator); but if all other components ex-
cept (A — B) /2= ave rejected in the
output we have the typical case of a
frequency converter.

In case of an clectron-coupled de-
vice the conductance variation is per-
formed not by sliding the QO-point on
the curved 1-¢ characteristic for the
signal electrode, but by shifting the
O-point along an ordinate from one
signal electrode characteristic to an-
other, the instantaneous value of the
voltage on the oscillator-grid determin-
ing the signal electrode characteristic
on which the Q-point is located. These
conditions are illustrated by Ifigure 4.
FFor simplicity the signal-electrode
characteristic has been assumed to be
straight, which proves that rectifica-
tion on the input electrode is not a
necessary condition for frequency con-
version. When the signal wave is ap-
plied to the signal electrode the Q-point
moves within a region abed, and
changes its path continuously until a
complete sequence of movements is
completed. This tvpe of converter
may, therefore, be referred to as a
shifting-Q-point converter or chaig-
ng-path-of-operation (cpo) converter,

The action of the oscillator grid may
as well be viewed as being the action
of a valve or a gate, sometimes open-

3Harry Stockman, Superheterodyne Converter
Terminoloyy, Electronics; Nov. 1943.

www americanradiohistorv com

 radio and electronic parts immediately |

100 Sixth Ave., Dept. T-5, New York 13, N. Y.

World's Largest Radio Supply House

_Latyetfe Kudio

i
Ll

 Ten thousund dlffmm

uvmluhle on priorities

i
2 Y o B2 N J

[ ‘)
e 7o i)

Tralned oxpeditors selact
and ship same day your ordar

is received

Boston, Mass.

Newark, N. J.

Originators and
Peacetime Marketers
of the celebrated

Write today for our bargain
fiyers and special bulletins
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§; up in phase with the signal grid
ud sometimes opening up out of phase
yth the signal grid. Regardless of
hxether the oscillator grid precedes or
#ilows the signal grid, it changes the
the coefficients of that grid, and the
y@ion may be expressed as a variation
i1 the transconductance of the signal
gd. This effect may be referred to
d the gate-effect, and is explained
dire in detail in one¥of the references.’

i senerally, for both circuit-coupled
# electron-coupled devices the action
11y be explained as follows, in terms
gtransconductance variation. Let us
sume the transconductance of the
§nal grid with a constant polariza-
fn potential on the oscillator grid to
32m. Then when a variational oscil-
©r voltage of assumed amplitude
# = kEg max is superimposed

h) tnst — Zm + k EB max COS Bt, 2

#ere k is a proportionality constant.
fr an input voltage e, = Ej max COS
A the variational output current of
derest is

A (k Es max COS Bt) (EA max COS ‘At)

ﬂ: k EA max EB max COS At cos Bt, 3
wafter further developments
b ; ————— + % k ]":A max EB max
cos (A-B) ¢t 4

'NVhen electron-coupling was tried
‘¥ in practice the tube and set inanu-
tturers soon became aware of the
@t that although circuit coupling was
«miuced to a negligible amount, an-
der type of undesirable coupling
@wn as indirect tnteraction or (un-
dtirable) space-charge coupling ap-
mred. This coupling is obtained via
4 space charge (or virtual cathode)
#ich in most tubes of this kind de-
®Hps in the neighborhood of the sig-
% grid. When the intensity of such
d#pace-charge is varied at the oscil-
ar frequency and electrons move to
it from the signal grid, correspond-
#i charges move through the grid im-
fance, setting up voltages of oscil-
ar frequency across the tuned signal-
#l circuit. The amplitude and phase
dthese voltages depend upon tuning
1% impedance conditions, but the ef-
A is more or less the same as if such
fages had been set up by direct in-
fction, or via undesirable circuit
1 fpling. Various means of reducing
i effect of space-charge coupling are
:ribed in the literature.®

. comparison of circuit- and elec-
si-coupled converters with reference
Twuutomatic-volume regulation favors

(Continued on page 84)

“arry Stockman, A Treatment of Non-
2a2r Devices based upon the Theorv of Re-
W Linear Functions, Journal of Applied
‘hiics; December 1943

. W. Herold. The Operation of Frequency
Werters and Mixers for Superheterodyne Re-
Wnp, Proceedings IRE; February, 1942

)

e S, Ao, e i e e oy el

it with a high degree of precis?on cm.d
ncentrated experience 18
ements and schedules.
Willor serv-
oduction.

., .and makes
C,OOpemﬁon, bom oi- o.ur co :
meeting warlime’s rigid requir . -
F raw stock to completed items .«

o facility for planned pr

jce embraces every s
e Tt Tnguinics and Bluc o2
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54, N. Y.
288 BRUCKNER BLVD., NEW YORK

BUY MOREWAR BONDS
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KEEP OFF
THE

B et

WITH THE
DUPLEX SPEAKER

The very objectionable
concentrated beam at high
frequencies in sound repro-
duction is eliminated by the
Duplex Speaker. Even at
15,000 cycles plus, the
DUPLEX speaker distributes
high quality sound 60 de-
grees horizontally and 40
degrees vertically as com-
pared to the 5 degrees of
single unit speakers of com-
parable size. Another rea-
son why the DUPLEX is the
SPEAKER that REVOLU-
TIONIZES the methods of
sound REPRODUCTION.

SEND FOR BULLETINS

LANS/ING CORPORATION

1210 TAFT BLDG., HOLLYWOOD 28, CALIF.

250 WEST 57 STREET, NEW YORK 19, N. Y.¢

IN CANADA: NORTHERN ELECTRIC CO.
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FREQUENCY CONVERSION

(Continued from page 83)

the latter tvpe of converters at broad-
cast frequencies. This is mainly because
ave voltage disturbs the rectification
action in circuit-coupled single-input
devices, but is not necessarily harmful
to the mixing operation of electron-
coupled double-input devices. This is, |
however, only true if the frequency 1s
sufficiently low, and on the short-wave|
bands the ave action is considerably |
impaired.  This is partly because the|
variations in space-charge intens lt\l
and tube gain alters the equivalent in-
put admittance and thus provides for
detuning of the signal grid circuit. In
case of converter tubes the elfect is
primarily less satisfactory oscillator op-
eration, and at u-h-f the oscillator may
cease to operate altogether. It is there-
fore common to find receivers so de-
signed that the converter stage oper-

ates with ave on broadcast and short- |
. - |
wave bands but without ave on u-h-t|

There are a complexity ol phe-
avc-action which
technical

bands.
nomena governing
have bheen described in
papers.

H-F- Problems

The general tendeney of mixer and
converter tuhes to give poorer per-
formance at high frequencies became
of great importance around 1935-1938,
when television and other services
pressed down the lower wavelength
limit from 15 or 20 meters to 6 or 7
meters. Especially in converter tubes,
poor oscillator action together with
undesirable space-charge coupling and
transit-time effects limited the use to
wavelengths above 10 meters or so,
even if good frequency converter action
was possible at television wavelengths.
In general, mixer tubes are uscable at
higher frequencies than converter
tubes, as a mixer may he used with an
oscillator suitable for short-wave oper-
ation.  Triode-hexodes and triode-
heptodes may be used to about the
same frequency limit as mixer tubes.
Modern television and f-m receivers
use triode-hexodes, triode-heptodes or
mixer tubes. With a mixer tube of
pentagrid type, operation at a wave-
length of a few meters is possible.

Non-Linear Effects

Around 1940 a new type of con-
verter became appreciated for the re-

gion of frequencies where multielec- |

trode types of mixer tubes cease to
operate. This new type of converter
employed a diode or crystal as non-

when the war's won we#
will again be ready '

(1 RADIO WG

CORPORATION 4
NEW YORK

ISL

ISLIP, L. I,

linear element, in some cases a triode,

WANTED |

1

Telephone Engineers |-
and Draftsmen
We have several attractive ile;

openings for engineers and |
draftsmen with experience on

central office telephone switch- iy
board equipment, especially -
Strowger step-by-step sys- )

tems. Consideration will be
given to men without manu- lm
facturing - engineering  expe- {len
rience who are familiar with b
dial system principles and b ‘
operation. College education '
is desirable but not essential. e
Plans for widespread postwar I
adoption of dial equipment in i
the United States and abroad ||
make this an unusual oppor-
tunity for progress with the {0
leading organization in its
field. Applications treated in
full confidence. Write Mr, fUI
E. C. Seepe, Personnel Direc- ¢
tor. i,

Automatic Electric Compan
Originators of the Dial Telephone
t033 West Van Buren St., Chicago 7, Il
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later became of the greatest inter-
§as centimeter-wave converters.

:‘ er Converter Applications

\lhe foregoing discussion has been
#oted to the development of fre-
ncy converters used in receivers.
l- yse in measurement technique and
juency modulation will now be con-
i:red.
W'he method of determining an un-
wn frequency by means of hetero-
hing was probably known and used
bady by Fessenden. The possibili-
of the method became more and
e appreciated as the art proceeded
| the technique of utilizing har-
nics for frequency determination
adopted.  With a heterodyne
emeter the frequency of a source
#ild be determined with very high
uracy and without appreciable load-
B of the source. The main «ifhculty.
Folved is the uncertainty of how a
@l ticular sum or difference frequency
produced ; if by the two fundamentals
1cerned or by any particular pair of
Brmonics. There are, however, re-
Bhle ways of determining the fre-
Wency, and when properly used the
ftthod is of the greatest importance,
t the least in work at ultrahigh fre-
encies.
M Uses
‘Frequency-modulation receivers em-
Py frequency conversion in the same
Wy as amplitude modulation receivers.
‘he converters differ in design with
mspect to bandwidths, whistle genera-
[{#n, etc. On the transnuitting side, the
gocess of frequency conversion 1is
pre unique. Direct crystal-controlled
finsmitters for meter and centimeter
mves do not require irequency con-
drters. Direct crystal - controlled
Jansmitters for broadcast purposes
werating around five to ten meters,
snerally require frequency converters.
| his early design, prior to 1935,
irmstrong employed considerable fre-
rency multiplication, necessitated for
ftaining a large frequency swing in
te output. This multiplication re-
"Jlted in a carrier frequency above
e desired value. To prevent this he
i Sserted a frequency converter some-
‘nere between the modulator and the
© Jitenna.

! In the indirect crystal-controlled sys-
o 4m frequency conversion is needed as
" Bell to provide for the frequency con-
“Bolling action.

Ydditional References

" A. W. Hull, N. H. Williams, Charac-
Listics of Shielded-Grid Pliotrons, Phys.

¢ sev., p. 432 Apr., 1926.

N A. W. Hull, Measurement of High-
‘S requency Amplification With Shielded-

/':rxfigjgliot.rons, Phys. Rev., p. 439; Apr.

Electronic Winding Co. has developed

special high quality coils for Ultra High

Frequency work. Development of our

coils has kept pace constantly with the

development of high frequency commu-

nications equipment and out of our in-

tensive war experience will come a new

and finer product ready to do a new

and finer job on the rapidly expanding

frontiers of radio communications.

E lectonic Windwmg Co.

5031 BROADWAY
CHICAGO 40, ILL.
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% % MANUFACTURERS OF EXTRA

QUALITY COILS FOR PRECISION
COMMUNICATIONS EQUIPMENT
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The No. 37300 Series
Steatite Terminal Strips

Another exclusive Millen "Designed for
Application’ product is the series of steatite
terminal strips. Terminal ond lug ore one
piece. Lugs are Navy turret type and are free
floating so as not to strain steatite during
wide temperature varlations. Easy to mount
with series of round holes for inteqral chassis
bushings. Ideol answer to the “tropicaliza-

tion" problem.

"fl

;JAMEs MII.I.EN
MFG~rCO,.,_, INC ,

MAIN OFFICE AND FACIORY

MAI.DEN
_ MA,SSACHUSETTS

RESISTIVE NETWORKS

(Continued from page 70)
5
w=—[z(v+w) +w(t4+v)]

¢
E 5
= — |viz 4 w xo] 62
|
E
W= — 1z (t+u) +t{u++w))
b
= — [x1 7 4ty 63
>
8
w=—[z(t+u) +u(t+v)]
b
E
= [xi 2 4+ uxe2] o4
P
)
17 = [2(t+v) 4+ (u+w) (t+v+2z)]
P

[‘

[z (x: 4 v2) + Xeve] 65
¢
2 v
I, = [(uv —tw) ] = — [uv - tw] 66
o Ies
where
lettingfx, =t + u, Vi =V 4w 67
[x: =1t +4 v v u 4+ wi

b =Zz(t+utv+w)+ (Z+2) (uv+tw)
+ Z(vw+tu) +z(tv+uw)
Ftulv+w) +vw(t+u) 68

or
P =Zz(xa4v1) 4+ (Z+42) (uv +tw)

+Z(vw+Htu) +z(tv+uw)
Fvw xi+tuy, 09

Transmission Loss of the Lattice
Network

On an image impedance basis, the
transmission loss is

db =10 Logiw(P./P.)
= 10 Logio k* = 20 Log,, k 70

where Pz = power delivered to the net-
work input terminals, and

P. = power delivered to the load.

Hence the power transmission loss 18,

.7 1c
db = 10 Logs =20 Log [ ] 71
1z i

Z(\2+\ ) 4 Xave
uv —tw ]]

resulting in

db =20 Logm [S

z W+ xuve
=201Logw | s — 72
uv -ty
Therefore, from 70 and 72
z(Xe+ y2) + Xuy2 zW 4 xaye
— — B — —
uv —tw uv — tw
73
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| radio-electronics.  Complete ,\\\\
. ] listings of all standard na- .
{ tionally known products /

,,-:mus METERS - conosns:

 RESISTORS . TRANSFORMERS -
. TEST INSTRUMENTS . WIRE |
'BMPLIPIERS ~-SOUND SYS‘I’EMS,m. '

SUPPLIERS T'Q}- 3
Industrial Manufacturers \-iisearc
_Laboratories * Schools @ollege 2
. Government Agenme dq’oads '
. Public Utilities « Broadc sfic“ls,mhons ,
Homitols . Shlpyards . ;;llce Dep l
PURCHASING AGENTS! "
ENGINEERS!

Send for this

FREE 800 PAGE CATALOG!
Write today on your company lettarhead for

this massive 800 page Buying
Guide containing everything in /\

in ona handy, bound vol-
umel Sent free on reoyest
by addressing Box JC

T

SUN RADIG

& ELECTRONICS CO. |

212 l_zulfon Street, New York 7, N. Y
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.1 the terminations are equal,
z, u=v, and t=w. Then the
tion .

Zw+X2)'2 Y1+2Z

i - ety ¢ in every needed size!
|
ey T B e foreveryneeded use!
= —] 74
' y—w Vo~ W

dge Impedances of the Lattice

tework
1ese are found by making use of
open and short-circuited condi-
s for the network as explained in
I* and shown for the T and =
orks previously. The image im-
nce at the larger impedance end
e network is

tv uw
(Z<\ Z:)L)llz = [( + )
t +v u+4w
( (t+uw) (v +w) )]
- 5
t+u+v4w

! [tv_vg+u\\ X: NXa¥Vi ]% |
= i = : - 76

24 SIZES

As per specification 42
B 9 (Int}) for shipboard
use, Electrical and
Mechanical. Navy grey
finish. Immediate De-

.\ X2 ¥eo X1+ Y1
| li d
@ that at the smaller end 1s =
tu vw
l \/Z.w Zoc) HES ——— + )
f t+u v+ w
(t+v) (u+w) . — WRITE FOR PRICE LIST —
:T‘_; v = o Number | Length| Width | Height | Number | Length | Width | Height
1025- 1 12 6 6 f 102513 18 18 12
C fuvitvwxs oxye % - 1025- 2 12 9 6 §102514] 30 15 12
e ;,y, P ey ! 1025- 3 12 12 6 Q102515 24 15 12
A 1025. 4 | 12 9 o B102516 | 24 15 15
product 1025- 5| 18 9 6 102507 | 24 18 12
(v 4 )l (gt v )i 1025- 6 18 9 o §1025.18 24 18 15
/ :[ - ] 1025- 7 18 12 o §102519 | 24 18 18
{ (x14+y1)® o 1025- 8 18 6 6 1025-20 24 12 9
""T | 1025- 9 18 15 9 J1025.-21 42 9 9
i} quotient 102510 18 12 6 §1025-22 36 12 9
iL 1025-11 18 15 12 §1025-23 30 15 9
i 4 tvy: + uwxe X;v:
== [ . ]%_ 102512 18 12 12 §1025-24 | 42 12 9
i L vwxi 4 tuy: xey. &4 80

:jmposing a special ‘condition or re-

nship between the elements, these
litions are reduced to much simpler
ulns. Let

\ B tu 81
Zz = (vw) = ( 82
?‘Z T e STEEL EQUIPMENT COMPANY
== B 349 Broadway, New York 13, New York * Foctory: Brooklyn, New York
§z (t+v) (u+ w) XoYe

83

COLE STEEL OFFICE EQUIPMENT

he equivalent T for this case is
-q-n by Figure 20 in the chart.
y solving equations 73, 79 and 80

\ (Continued on page 88) ¥

will again be available after the war

o cp—
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STOP VIBRATION
GREMLINS WITH

BIRTCHER

STAINLESS STEEL - LOCKING TYPE

TUBE
CLAMPS

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

in components.

83 VARIATIONS

OVER TWO MILLION IN USE
Send for our standard catalog and

samples of corrosion-proof Birtcher

Tube Clamps.

THE BIRTCHER cORPORATION

Manufacturers of AIRCRAFT
and RADIO PARTS

5087 HUNTINGTON DR. LOS ANGELES 32
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(Continued from page 87)

explicitly for the element values in
terms of the function k# and the ter-
minations, the network elements are
found to be given by symmetrical ap-
pearing equations* which differ only
in their algebraic signs, but are of
the same form.

These algebraic forms with suit-
able change in notation to conform to
the nomenclature of this paper for
Z/z=1, are

(k*=1) s (k4 1)Vs* -1
t =

(k*+ 1) + 2ks
(K =1Ds— (kK+1)vs -1

u= VZz 85
(k*+ 1) — 2ks
(k*~1)s4+(kK4+DVs -1
— ; VZz 86
(k* + 1) — 2ks
(=1Ds- (4 DVs -1
I — \/ZZ 87

(k* + 1) 4 2ks

Exponential Function

By making the substitution of
2= g%, these may be written in the
hyperbolic form, from the definitions
of the hyperbolic functions, in terms
of the exponential function. These
then become for Z/z =1

ytanh § + (y*-2z*)%
Z

y + Z sech g
ysinh @ + (y*-2z%)*% cosh @
= 88
ycoshg 4+ Z
vtanhg— (y*-z"\ %
u:Z_

y—Zsech @
y sinh §— (y*-z") % cosh ¢
ycoshfg—~2Z
vtanh @ + (y*-z*)*%
y—-Zsech g

y sinh § + (y°-2z°)*% cosh ¢
Z LS

90
ycoshg-Z

y tanh § - (y*-23) %
w=2Z~—

y + Z sech ¢
y sinh § — (¥* - z*) % cosh ¢
=7 : -— 91
ycoshg + Z
where y*=7Zz and 6= 0.115129 x
No. (db) loss of the network.

Network Parameters

By making the substitutions for the
algebraic and the hyperbolic forms as
defined by the Tables of Hyperbolic
Functions Key Form, in terms of the
symbolical notation adopted for com-
pactness, the parameters of the net-
work become

*Guy C. Omer, Jr., Lattice Attenuating Net-

IS 7 84

Y \
To Serve You Better '

AN ALTERNATE SOURCE
OF GENUINE BIRTCHER '~
TUBE CLAMPS |
L J =2
Prompt Delivery

@

We are fully licensed to manufacture
the complete BIRTCHER line of locking
type, stainless steel tube clamps. Orders

placed with us for prompt delivery using
BIRTCHER part and identification num- |
bers will be filled at prices as favorable -‘Ll
as those to which you are accustomed. 11/
All clamps will be identical with those
manufactured by the Birtcher Corpora-

tion.

ﬁ $L°§."§$€.."z‘.."?5‘,i'é’ffin%e;z
THE GEORGE . THOMPSON 1

"
CORPORATION

8t 161
5240 HUNTINGTON DR.
LOS ANGELES 32, CALIF.

COMPOUNDS

%;
INSULATING and WATERPROOFING iice

of ELECTRICAL and
RADIO COMPONENTS

Also for

CONTAINERS and PAPER
IMPREGNATION

b

FUNGUS RESISTANT WAXES

works, Proc, IRE; May 1937.
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ZOPHAR WAXES and COMPOUNDS

MEET ALL ARMY AND NAVY
SPECIFICATIONS

Inquirles Invited

ZOPHAR MILLS, INC
(FOUNDED 1845
120 . 26th ST., BROOKLYN, N. Y.
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L Cs + Vst-1 s 4+ cvs?-1
= - =y
1 4 bs c -+ as
s 4 ¢x
==y — 92
Cc + as
- Cs—-VsP-1 s—cVs*-1
= =y -
1-bs c-as
s —CxX
=y 93
c-as
Cs 4+ Vs*-1 s+ cV/s2-1
B :_'
1-bs Cc-—as
s -+ ¢x
:y_ - 04
c-as
Cs-vVs*~1 s—C\/s.m
2 :)1 .
1 4+ bs c+ as
$—CX
=y — ‘)5
¢ + as

Ere °=1; x= (s-1)% a=
46; c=cothfd; b=sechd; and
-5 (Zz)y*
|#'hen the terminating impedances
#equal, Z = z, the forms for the
lsumeters become quite simple since
W, u=vandt=w, or

k-1 [
= ztanh — = Dz 96
k+1 2

W=

sflch is the same value as that for the
Pdes arm of an unbalanced-to-ground
smmetrical 7 pad having equal atten-
fgon.

k+1 I/}
= z coth — =dz 97
k-1 2

gV =12z

dlch 1s the same value for a given
9 as the shunt arm for an unbal-
fled-to-ground symmetrical = pad.

ice Network Unit Impedance

o place the lattice network on a
it basis, it 1s only necessary to di-
Az all parameters and terminations
¥z, the smaller impedance. This will
filce the network on a conditionally
4t basis with a one-ohm termination
Mone end and s® ohms at the other.
' fit is desired to place the network
#yn an absolute unit basis, an ideal
dasformer having an impedance
tasformation ratio of s* to 1 may be
“#d. Suitable primes may be used
#shown by Figure 8 in the charts
“WPart 111}
#3\1l of the design information pre-
d#tted here for the lattice network
#h tu=vw and Z/z 1 was pre-
#ted in chart form in Part 111} Fig-
§s 7 and 8. As may be noted, this
t'zwork is only one of many special
es of the general lattice shown in
.*zu.re 1 of the chart on equivalent

’ (Continued on page 90)

ANDREW

RROMBIC
TRANSFORMER

FOR TRANSOCEANIC RADIO COMMUNICATION

* You need quality equipment for
reliable, uninterrupted radio
communication across oceans and
continents. That is why radio engi-
neers specify ANDREW antenna
coupling transformers and coaxial
transmission lines when designing
rhombic antenna systems. ’
For highest efficiency and most suc-
cessful rhombic antenna operation, the
antenna coupling circuit must have a
broad frequency response and low
loss. To meet these requirements,
ANDREW engineers have developed
the type 8646 rhombic antenna cou-
pling transformer, illustrated below,
to assure fullest utilization of the
advantages of the rhombic type an-

ANDREW (CO.

363 EAST 75th STREET
CHICAGO 19, ILLINOIS

www americanradiohistorv com

WRITE FOR BULLETIN NO. 31 giving complete
information on this new radio communication unit,

tenna. Losses are less than 2 decibels
over a frequency range from 4 to 22
megacycles.

Type 8646 unit transforms the 700
ohm balanced impedance of the an-
tenna to match the 70 ohm unbalanced
impedance of theline. Unusually broad
band response is achieved by using
tightly coupled transformer elements
with powdered iron cores of high
permeability. This unit is contained in
a weatherproof housing which may be
mounted close to antenna terminals.

Transformer unit 8646 is another
expression of the superior design and
careful engineering that has made
ANDREW CO. the leader in the field
of radio transmission equipment.
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HIGH-VOLTAGE
GAPAGITANGE

® Especially handy for compact radio or
electronic assemblies. Type 14 Aerovox
vertical-mounting oil capacitors enjoy wide-
spread popularity. Recommended for high-
voltage filter circuits such as cathode-ray
tube power supplies, and for high-voltage
by-pass circuits in transmitters and public-

address equipment.

Meet the high-voltage operating require-|
ments, especially at high altitudes. Immer-
sion-proof one-piece molded bakelite pillar
insulator and cap. for maximum spacing be-
tween live terminal and grounded can.
Upright or inverted mounting. 2000 and 3000
v. D.C.W. .0l to .25 mid.

® See Our Jobber

Ask him about your capacitor needs. Ask for
latest catalog. Also for free subscription to the
monthly Aerovox Research Worker. Or write us
direct.

AEROVOX CORP., NEW BEDFORD, MASS., U. S_A.
In Canada: AEROVOX CANADA LTD., HAMILTON, ONT.

‘ARLAB’

Export: 13 E.40 ST, New York 16, N.Y.- Cable:
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(Continued from page 89)

T-network forms. The equivalent 7
network for this particular condition
appears in Figure 20 of the chart in
this paper, which shows a number of
other combinations of the elements and
the resulting equivalence forms which
they take. Some of these are used for

fixed pads, while others give the
equivalences for the series, shunt,
series-shunt, L types, T and ¢ net-

works. It may thus be scen that the
lattice network is a much more gen-
eral one than any of the commonly
known standard types, since all ot
them may be derived from the lattice
merely as special cases.

Appendix |

HE mathematical treatment of

the generalized lattice network 1s

not particularly dithcult, but in
the cases which involve complex 1m-
pedances in each arm of the network,
the work may prove to be quite labori-
ous because of the number of opera-
tions necessary to convert from rec-
tangular to polar forms, and from
polar to rectangular. This work may
he greatly reduced by means of the
vector and  other tyvpe slide
rules.

The suggestion of Alwrieell that civ-
culating currents which traverse com-
plete c¢ircuits are more convenient to
use than branch currents was placed
on a systematic basis by Kirchoff wha
enunciated two rules of procedure to
follow 1 the solution of the currents
i any network. These rules of proce
dure are known as Kirchoff’s taws. The
first laze is the statement that . . . “the
algebraic sum of the currents entering
a junction i1s zero.” This is actually a
statement of continuity, since for this
condition to hold true there must be
as much current flowing away from a
point or junction as there is flowing to
it. Were this not so, the potential at
the junction would build up with ac-

special

cumulated charge until the potent:
between that point and some other p
tion or point in the circuit or to grou:
would cause a flashover to occur. T
second law states in effect . . . “¢
algebraic sum of the potential diffgi
ences taken around any closed cireg
equals the impressed voltage or potey
tial.” If the sum of the potential diffef’
ences were less than the impress}?
voltage this might indicate that {
finite time would be necessary for ti
current to reach a steady state, why|
if the sum of the potential differenc!
were greater than the impressed voll
age, we would have the absurdity of
passive network generating pow
within itself and supplying voltage |
a higher potential than that of the i1
pressed voltage. In applying these la\l
to a-c circuits, it is necessary to ta "
into account the magnitude and phaj
of currents or voltages in combinin
them, or very erroneous results may by
obtained. Since a vector is a symbolici
means of representing anything whicly
has magnitude as well as direction, ani
since current and voltage both hay} :
magnitude and direction with respeéL
to some arbitrary reference, they m
be treated as vector quantities,

fr0

The conclusion of this lattice networ
discussion will appear in the Jun
COMMUNICATIONS.

RESONANT LINE OSCILLATOR “Lsi

(Continued from page 56)
ing in the plate circuit. By writing
the equations for potential drop
around the closed loops in the equiv.
lent circuit for assumed steady stat
conditions, an equation was develop
which gives the relation between the*
irequency of the oscillator, circuit and
tube parameters'. The development offt
this equation is not difficult; but it ig
quite tedious, so it will not be gneﬁll
here. We will restate the equation infu
the following form i
Jo(ZB+ 1, F) —o*Zry A4-(1-p) :(31

1

&

s it

. ORIGINATORS OF TRU-FIDELITY AMPLIFIERS

www americanradiohistorv com
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mcre A= (Cngzf + Cgf Cp{ +C’zpva) |
B=Ci+ Cip (1=-1)
F =Cgr + Cpf
rp» =a-c plate resistance of tube |
w =2m X frequency, f l
#., =impedance of a section of
transmission line connected to
grid and plate =R, +j X,
¢ = amplification factor of tube.

{The real terms or the imaginary
tims of equation 12 may be equated
§ zero and a simpler equation can be
‘fickly obtained. Equating the imagi-
firy terms to zero, we have

1 /R.B

wX,=—f —+F ) 13
A\ r

Jdtroducing the values of R, and X,

Pbm equations 4 and 5 gives an equa-

wl 2wl
and cos ,
v \

bn involving o, tan

It not directly solvable for » and
frther dificult to handle in any ap-
joximate or graphical manner. In
‘“Kuation 13 the ratio R,/r, occurs,
"Il is the series effective resistance of
le inductive branch of the oscillator
nsmission line fank circuit. This
itio appears in frequency formulas
wir many conventional oscillator cir-
L #its, and if it is small it can be as-
amed to be zero, resulting in simpli-
ration. Figure 7 shows the variation
ﬂif resistance and reactance of a trans-
dission line  with receiving end
jlorted, assuming low ohmic conduc-
ir resistance and negligible radiation,
fith length. At a quarter wavelength
f}‘" may be greater than one iegohm
pz)r a coaxial design, but for such a
dw-loss (high Q) line, R, quickly be-
phmes low as ! is made less (or
reater) than a quarter wavelength
,/4). Since for oscillation the line
qust have an inductive reactance, the
lequency is such that the length [ is
iss than a quarter wavelength, And
-kperience shows that it is sufficiently
iss than 2/4 so that R, is found upon
dlculation to be low compared to r,,
I calculations given later will show.
sdherefore we can neglect the first
rm in the parenthesis in equation 73
1d obtain

I wl 1
Wz tan— = — 14
! v (‘(
B lhere
‘ A CL’P Cs:f + Cx‘ (‘vf + Cgl‘ (-pf
F CL(‘ +Cp(‘
Cgt Cpt
= Cir A ,
Cg(‘ + Cpf

b

ﬂ fRonald King, Proc. IRE, pp. 1368-1373; Aug.
32.

Lo

g

No. 2 of a Series

MODERN
COIL WINDINGS

on bobbins

T TR NNt

Three bobbins are being wound in E
sequence, which results in a mini- i

mum unit coil cost and maximum ;

production. s

b

i

May we help you with é e

your war production e
problems? I
COTO-COIL CO., INC. E
COIL SPECIALISTS SINCE 1917 .'
65 PAVILION AVE. PROVIDENCE 5, R. I, |
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(Continued from page 91)

It wilt be noted that C. is actually
the total geometrical tube electrode
capacitance of the tube between grid

| and plate terminals, and equation 14

i %G
| is exactly like equation 6. It is ad- : g
mittedly a4 roughly  approximate /
[ formula, but it is useful for the cal-
culation of the approximate frequenc)

| PLATES
| range when either [ or C, are varied i b

| between desired or specified Ilimits. 8 SCALES, GAUGES, CHARTS,
The equivalent circuit in (b) of Figure
| O.1s also approximate because the grid- CALCULATORS,
‘ filament input conductance, appreci e DIALS, ETC.
| able at u-h-f, has been neglected. Since » 3
cquation 14 has the same form as |
¢quation 6 we can determine approxi
mately the Irequency of the type of

w5

' oscillator shown in Figure 6, by the | [#° R : N @ A
use of Figure 4 or by the use of equa o A . ) '
b e . i ) alne @ Impervious to moisture, grease, /
‘ tions /() or /1, providing that the value oils, acids, alkalis. |
l @ Printing guaranteed not to wash !
ot ——— falls below the specitied or rub off. |
v£ @ Non-inflammable, non-corrosive l
| Vi plastic. |
S @ Printed and laminated vinylite and }
cellulose acetate.
Expe”'menfal Check SAMPLES AND ‘:r::‘t';::::::::::’.““ On AEQULSTY b

Let us tind the frequency of such an
[+
e ge\ et oscillator using a Western Electric THE ,HQGP_,P‘"E‘&GE_S,Cg‘LGINc'
va e 316-A tube.  The electrode capaci
10 qQ cture ¢ e pac
upeho\\ ma detivery: tances are 460 W. 3?st.h. §!«:RE.9ET' N.Y.C.
on . eac ABLISHKH 1 a
N —— 0"5 - )
1419 m Cee = 1.2 mmid
ter P in © usto SnYde" C:: =08 mmifd } C. = 208 mmid
certe Re';‘,““.‘.\end Cir =16 mmid
fion:

The transmission  line rods  are

ansi Permanen
0.640 ¢ni in diameter, and spaced 1.10 € z

cm, the same as the grid and plate
terninals of the tube. However, care
ful measurement of the flouting capaci-

tance between the grid and plate
terminals with an r-f bridge indicates (4
225 mmid. Using this latter va lor ?

g this lauter \u_lueioI. Thomas & Skinner
Co measurements and calculations of |
frequency were made for 2 values of

line length.  Table | shows the re- ALL SHAPES... ALL SIZES
Slfs SbHmed. Cobalt « Chrome ¢ Tungsten

The per cent differences ar
A S LN 180 Stamped, Formed or Cast.
large for good accuracy. This is of

course disappointing, but we should ALNICO
remember that at such frequencies as (Cast or semtered, under G. E. license}

ANTENNAE

Oscillator Fre-
t -
[ quency-Megacvele: Also: LAMINATIONS for o?'.put ran
! formers of highest permeability. Stand-
. l =3 [ ard stocks in o wide range of sizes for
w—‘.i—.; [ 28 § > Avdio, Choke, Output and Power
\O = 5 ' 5 .‘,‘-i‘ : :, 5 _& | Transformers. Write for dimension
=2 ¥ 5| 2% 2y §§l35 sheet. . . . TOOLS . . . DIES . ..
Bu2l~ 5 82 33 §8 L8 STAMPINGS . . . HEAT TREATING.
g'c S S B X vl ok
o & E| > U= Ok F:2x3 ‘ 44 YEARS' SPECIALIZED EXPERIENCE
137 b 132 | 354 344 3341 30
3 | oss | 470 400 36| 73 _
- .
COMPLETE MANUFACTURERS Thomas & Sk’nner
FROM START TO FINISH Table 1
Empirical 1 btained b STEEL PRODUCTS CO
mpirica results obtaine Y mea ‘
a rclsonanbline oscillator versus (hseur::lxce:lt“:d 1113 & 23:d St Indiancpolis 5. Ind
und gruphical methods
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Wlable 1 many factors contribute to
weliability of calculation of fre-
yincy or other performance from
dory. When the tube is connected
i the circuit there are probably
yraneous shunting capacities which
pke the actual C, even greater than
{ given measured value for the tube
id. Then too, the input impedance

#the parallel wire line may contain
{ resistive component that is not
gj{ligib]e, so that a frequency formula
Wist be developed from equation 12
gich contained the term R.. This
tistance could be calculated from the

ile. dimensions, but the mathematical
# graphical solution for frequency
ibuld be involved, and hardly justifi-
fde. To see how important the line
tsistance is, we will calculate the in-
gt reactance X, and resistance R. at
fe wavelength of 90 cm, from Table
¢ using equation 4, a wavelength A
£ 90 cm, hine length of 13.6 cm and
~faracteristic impedance Z, of 137
ems. To find R, it is necessary to
tlculate the attenuation constant a
d hence the effective resistance of
te line per-unit-length (per cm) R,.
n approximate formula for this is’

8\/f 10-°

— ohms per cm

£ 2r\*
ry/1 -
\ ( D )

here D is the line conductor, r is the
nductor radius. Calculating o as
iven in equation I, and putting the
roper values in the resistauce térm
[ equation 4 gives a value of R, of
161 ohm which is quite negligible
mpared to X, even at such a short
-avelength, as shown at a, Figure 7.
I'herefore we were justified in neglect-
1 hg R, compared to X, in solving

fquation 12 for oscillator frequency at
10 cm wavelength. [t may be noted

that the O of the inductive branch of
the oscillator tank circuit is 95/.061 =
§1550, a quite desirable value to in-
fure good oscillation or frequency sta-
i-ility. The third influencing factor is
he input conductance of the tube, an
fincertain but important quantity at
fi-h-f. It also would greatly compli-
ate the derivation of a frequency
ormula, by adding another current
sath to the network of Figure 6. In
pite of these obstacles, Figure 4 and
quations 10 and 11 do give us a con-
/4 Wrenient means of finding roughly the
requency range of a grid-plate reso-
1ant line oscillator of a specified or
riven variation of line length.

ol

SL. E. Reukema, Electrical Engineering, p.
1006; Aug. 1937.

is another phase of

L‘ L

A
@r1||r1

HEY call it LOGISTICS in war. .. the difficult

science of getting supplies to the fronts where they
can be used. Post-War Reconversion will involve the
same problems . .. just another phase of war itself.

CORWICO Wires, so long practically non-existent for
American industry because of our national emergency,
will figure importantly in the new Logistics of Recon-
version. Soon you will be able to get these scientific
strands for peacetime uses ... and the world will stride
into a new era of construction and expansion in which

you'll no longer be dodng cwithowt. . .

cornish

WIRE COMPANY, mc
15 Park Row, New York City, New York
” Made by Znyineeu joz Zn;ineeu ”
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SURCO-AMERICAN
New THINWALL WRAP

PLASTIC INSULATED FINE WIRE

¢ Maximum saving of space and weight
* Unlimited identification

* Reduced heating factor

EXAMPLE:

.020

Plastic Insulation

.005

Outside diameter including THINWALL
)
wRrAP .036

Bare Wire

wall

Surco-American Thinwall Wrap is
the first fine wire, plastic insulated,
and cotton wrapped to occupy such
a small space. Here within 36/1000
of an inch are all of the advantages
you could ask of an insulated wire:
exceptional low and high maximum
operating temperatures, abrasion re-
sistance, soldering iron protection, the
widest range of identification, with
minimum weight and space. Write for
complete information.

; J\; fiay

ELECTRICAL INSULATION CO.
Dept. L
84 Purchase St., Boston 10, Mass.
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BOOK TALK....

FIELDS AND WAVES IN
MODERN RADIO

By Simon Ramo, Electronics Laboratory.
General Electric, and Union College,
and John R. Whinnery, Electronics
Laboratory, General Electric . . .
502 pp. . . . New York: John Wiley &
Sons, Inc. . . . $5.00

Prepared for the General Electric ad-
vanced engineering program series cover-
ing electromagnetic waves and microwave
transmission, this volume is basically a
text for student engineers. However it
may also serve as a source of informa-
tion for specific design calculations in
the field of microwaves.

Eleven chapters and an appendix pro-
vide an effective analysis of many topics.
Some of these are: Oscillation and wave
fundamentals; equations for stationary
electric and magnetic fields; solutions to
static field problems (several methods are
shown) ; Maxwell's equations and high-
frequency potential concepts, covering
time variable electrical phenomena; cir-
cuit concepts and their validity at high
frequency ; skin effect and circuit imped-
ance elements; propagation and reflection
of electromagnetic waves (a discussion of
waves in unbounded regions and the ef-
fects of conductors and dielectrics on
wave shapes) ; guided electromagnetic
waves, imncluding examples and their

analysis; characteristics of common wave

.
CONTACT IN ITALY

Col. Frank E. Kidwell, 5th Army Assistant Sig-
nal Officer, and Col, Duvivier, a British Chief
Officer in Italy with f-m portables during the
[talian campaign. (Courtesy U. S. Signal Corps)

www americanradiohistorv com

guides and transmission lines; resonant
cavitiecs (a discussion of various forms
of cavity resonators); and radiation,
covering wave concepts, Poynting calcula-
tions, radiator combinations and antenna
characteristics.

One appendix contains a comprehensive
listing of reference books for associate
study, while another provides a complete
list of the nomenclature used in the text
together with their definitions and page
references.

Mathematical treatments applied re-
quire only a knowledge of calculus and
other usual engineering concepts. A clear
concept of the electromagnetic field may
be obtained without too complete a study
of the mathematics projected.

RADIO DIRECTION FINDERS

By Donald S. Bond, Radio Corporation
of America ... 287 pp. . . . New York:
McGraw-Hill Book Co., Inc. . . . $3.00

Radio direction finding, though almost as
old as radio itself, did not become an
exceptionally active art, until about ten
years ago. Much of this interest was
prompted by air transportation expansion.
Although the literature on the subject is
c¢xtensive, few complete treatises have
heen available until recently. This volume
is quite thorough, serving as a textbook
and reference for advanced engineering

I
:
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Wanted
 ENGINEERS

Radio

* Electrical
Electronic

* Mechanical

* Factory Planning
Materials Handling

Manufacturing Planning

Work in connection with the manufac-
ture of a wide variety of new and ad-
vanced types of communications equip-
ment and special electronic products.

Apply lor write), giving
full qualifications, to:

R.L.D., EMPLOYMENT DEPT.,
Western Electric Co.

Locust St., Haverhill, Mass.
Apolicsnts must eomply with WMC reguiations

100 CENTRAL AV., KEARNY, N. }..
*Also: C. A. L. i
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udents who may specialize in the art.
lata offered will also be found useful by
idio technicians and operators.

There are seven chapters in the book:
reneral considerations, which serves to
itroduce the direction finder, its scope,
se, terminology, and standards; wave
ropagation (a discussion of fields, fre-
nencies and propagation phenomena) ;
lirective antenna systems; aural null and
isual direction finders (history, construc-
on, operation and measurements) ; per-
>rmance characteristics of loop-input cir-
uits; and radio navigation aids, which
icludes such subjects as map projections,
fercator, Lambert, and gnomonic plot-
ing and reading, and calibration of auto-
aatic direction finders.

Four appendixes offer data on the
lerivation of formulas used in the text;
adiation due to an infinitesimal dipole,
eld strength calculation for propagation
ver plane earth of finite conductivity,
lalculations for the directive pattern of a
-ng-wire antenna and effective height of

vertical antenna, and phase relations
i coupled circuits.

Three complete schematics of automatic
irection finders RCA-Sperry Mark 1,
jendix MN 31, and the RCA AVR 8F
sight-left finder are included in a chapter
n visual direction finders.

Extensive mathematical analyses are
novided in discussing such subjects as
leviation errors, loop characteristics, shot
ind tube noise effects, etc.

ELECTRICAL ESSENTIALS
OF RADIO

iy Morris Slurzberg, B.S., M.A., and
iWilliam Osterheld, B.S., M.A., Instruc-
ors in Radio at the W. L. Dickinson
{High School and Evening Technical and
lindustrial High School, Jersey City,
M. J. . .. 529 pp. . . . New York:
iMcGraw-Hill Book Co., Inc., $4.00

This book has been written for basic radio
students and is ideal for classroom use.
iTwelve chapters trace the history of com-
imunications, its basic theory, batteries,
electric circuits, magnets, meters, genera-
itors, inductance, capacitance and a-c,
resonant and basic radio circuits. An
iappendix contains many standard charts
jand formulas. Simplified mathematics are
jused. Some exemplary questions and
references are included with each chapter.
The volume is profusely illustrated.
IPictures, diagrams and sketches are in-
icluded to clarify component study.

THE RADIO AMATEUR’S
"I HANDBOOK

_I " [Twenty-second Edition!

' By Headquarters Staff, American Radio
{Relay League . . . 728 pp. . . . West
IHartford, Conn.: ARRL, Inc. ... $1.00

| A new edition, with theoretical and design
idata on u-h-f, v-h-f and s-h-f transmitters
tand receivers., Features a principles and
Idesign section with fundamentals, princi-

| Iples, theory and design considerations.
| Ten chapters under Equipment Construc-
\tion contain practical information on the
design and construction of all types of
amateur receivers, transmitters, associated
qequipment and antennas.

An ideal handbook for experimenter, |

| famateur and engineer.

Yes, it probably would look strange to
us to see such a sight today. But the
G.I Joe in Europe or on a South Pacific
island wouldn’t give it a second glance.
Every day he sees communications sent
from much more difficult positions —
with complete assurance of reception.

Valpey Crystals are vital parts of this
type of communication, Precision
ground by crystal craftsmen, they can
be relied upon for perfect service
whether in the Arctic or the Tropics.

As they did before the war Valpey
Crystals after the war will be chosen
for their high fidelity and complete
dependability. Peacetime planners are
already contacting the Valpey labora-
tories and are finding Valpey engineers
ready to help with any problem of
design or performance.

Why not write us for complete infor-
mation on “Crystionics.”

 CRAFTSMANSHIP IN CRYSTALS BINCE
__HOLLISTON, MASSACHUSETTS

o

www americanradiohistorv com

CM-1
A design  for normal fre-
guency control  applications
suitable for marine, aircrafs,
etc., uses

CBC.0
Where utmost in stability re-
quires constant temperature
control in commercial instal-
lations

VP-3
Developed for use in mobile

equipment and  application;
with limited space.
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NEWS BRIEFS

CLEAR-CHANNEL HEARINGS IN SEPT.

The clear-channel hearings scheduled to begin
on May 9, have been postponed until Wednes-
day, September 5, 1945,

Substantial preparatory work has already
begun. Three engineering committees have
lreen established to prepare comprehensive re-
ports on the basic underlying data necessary
for the hearings. These comimittees compos.ed
of FCC representatives and members of in-
dustry will study: .

(1) What constitutes a satisfactory signal

(2) What constitutes objectionable interfer-

ference.

JONES SHIELDED TYPE
PLUGS and SOCKETS

Low loss Plugs and Fi
|}
b

Sockets suitable for
high frequency cir-
cuits. Ideal for an- | |
tenna connections, | ¥
photo-cell work, mi- in

From the product de-
signer through to final
assembly and use in

(3) Distances to which and areas over which
various signal strengths are delivered.

crophone connec-

It is expected that these committees will tions., etc. Supplied |-
be ready to report well in advance of Sep- . v
tember S5th. These reports will probably be P.101-4” in 1 and 2 contact | [
made available to interested persons in ad- . |
vance of the hearings. types. The Slngle ikl

A fourth committee concerned with the ﬂE(
problem of conducting a survey of listeners contact type can _l
has also been established. It is hened the 14

results of this survey will also be ready ior
the opening of the hearings.

In addition to the foregoing committees,
the FCC has also set up staff committees 1o
prepare material on all the issues covered by
the proceeding. The staff is available at all
times for conferences or assistance. Arrange-
ments for such conferences should he made
through the Commission's general counsel or
chief engineer-

be furnished with
Va’, 290", 35", %",
or 2" ferrule for
cable entrance.

Knurled nut securely
fastens units together.

. P S-101 ot

the field, the Eby Spring RADIO - RADAR DELIVERIES INCREASE All metal parts are of | T
HEV K . Deliveries of radio and radar equipment on { lated N specifi- iy
B'nd'ng Post line Oﬁ.ers ,xrng&) contracts during March totaled m;‘lxb brass su;}]abllyof: e top:neelh SeRE . ‘;‘
H 364,000, : crease of 7.3 t o & cations. No. eries Plugs have ceramic it

top service based on ruary dl:hvlgnees W(})HC){I :%iinccfl" ‘%’(\)36240 000, pd

insulation and Sockets have XXX Bakelite,

dependability. according to WPB. The average monthly A
pen 4 delivery in 1944 was $225.344,000. For complete listing and information write

R . . I’hese costs cover radio and radar end equin- ot

The spring _bmdmg post ment only, and exclude such items as power today for your copy of catalog No. 14. Sce

R cquipment, tubes, test equipment. and mis- It

offers unique advan- cellaneous  equipment. unless incorporated in n

tages that can’t be
duplicated:

1.No screw cap to
tighten or come
~loose with vibration.

2. Constant, even pres-
sure on the wire at
all times in all posi-
tions.

3. Easy one-hand feed-
ing of wire into the
post.

4. Corrosion - resistant,
long-life springs.

5. Complete range of
sizes, stem lengths,
and accessories for
evgry application.

Replace with Eby Spring
Binding Posts — Write
today.

EBY

INCORPORATED
18 W. CHELTENAVE.
PHILADELPHIA, PA.

o COMMUNICATIONS FOR MAY 194§

the end equipment.

Deliveries to the Army during Aarch were
112,425,000, an increase of 14 per cent, while
deliveries to the Navy, which amounted to
$103,253,000, represented an increase of ome
per cent over February. Deliveries to others,
totaling $2.686,000. represented an increase of
7 ver cent.

The undelivered balance on outstanding
prime contracts as of April 1 was $2,571,920,000.
of which $1,444,783,000 was specified for deliverv
in the next six months. In order to 'meet
this. an average monthly deliverv of $240.
797,000 will be required. or an increase of 7.8
per cent over the 1944 average delivery rate

The total undelivered bhalance on  prime
contracts has increased $35,027,000 since last
month, r R g

IRE BUILDING FUND NEARS

50%, OF $500,000 GOAL

The $500,000 building fund vprogram of The
Institute of Radio Engineers is nearing the
half-way mark, according to IRE officials.

Dr. W. R. G. Baker of G. E. is chairman
of the Initial Gifts Committee consisting of
47 - members,

Dr. Austin Bailey, of the American Tele-
phone & Telegraph Company, heads the IRE
Section Solicitation Committee which includes
membership and other local solicitation in 33

S. and Canadian IRE sections,

The first 608 subscriptions to the fund in-
cluded 171 corporate and 437 individual sub-
scriptions.

Fhe first 500 subscriptions came f{rom 37

[ 4

TELEVISION STUDIO SOUND
RECORDING

At the DuMont television studio, where three

Presto turntables are used for vertical and lateral

recording. Records are used for introductory

music, fanfares, sound effects, musical inter-
ludes and backgrounds.

www americanradiohistorv com

HOWARD B. JONES COMPANY

2460 W.GEORGE ST. CHICAGO 18

“Premax

Antennas’’

The complete story
of Premax Anten-
nas on land, on sea
and in the air —
with diagrams and
illustrations of
types in use. Get
the new booklet
now.

ANTENNA

[Femax ﬁo ducts

Division Chisholm-Ryder Co., Inc.
4501 Highland Avenue, Niagara Falls, N. Y.
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mtes, Canada, Hawaii, Alaska and the Dis.
ict of Columbia. Cincinnati was the first
E section to reach its anl

» *

4 A. CLARK RECEIVES EXPERIMENTAL

R. RADIO LICENSES
@bert A. Clark. Tr., Chicago, T, has been
anted two experimental class 2 portable and
irtable-mobile station construction vermits
lid licenses, for experimentation with railroad
gumunications to and from moving trains.
i‘ a period of 90 davs. -The experiments will
conducted on various railroads in the states
4 INinois, Missouri, Wisconsin, Iowa. Minne

ta and Kentucky.
* * *

HILCO INAUGURATES WASHINGTON-
HILADELPHIA TELEVISION NETWORK
he first television broadcast from Washing-
H1 was recently transmitted over a rclay
rwork to Philadelphia by Philco.

Hix transmitters were used. Signals were
daved at four intermediate points on hill
bs along the route: Arlington. Va.. Oden
h. Md.. Havre de Grace, Md.. and Honev
ok, Pa., to Philco station WPTZ.

- * *

[HILIPS TO OFFER PATENTS
YRECTLY TO U. S. INDUSTRY

"e Hartford National Bank and Trust Com
My as trustee under an August 25, 1939
flenture with N, V. Philips’ Gloeilampen
Drieken (Philips Incandescent Lamp Works
fmpany) Eindhoven, Holland. has announced
ut effective July 1, all licenses issued bhv
LA under the United States patents of Philips
sl terminate.

iChe trustee is taking steps to make the
ftent rights available to the Government and
#ustry under appropriate terms after the
¢sent licenses expire.

fhese patent rights have been assigned to
herican industry for the last twenty vyears
fough license agreements (now terminated)
th RCA, G.E. and Westinghouse. Licenses
#der these patents were also included in the
knse granted by RCA to the Government

1se  will continue to hold non-exclusive |

lwar purposes. RCA, G. E. and Westing
v

nses after July 1 under existing pratents.

|t is also planned that future U. S. patents |

i Philips’ inventions will be made available
iindustry.

(41 S-CANADIAN RMA
IEET AT MONTREAL

iecutives of the U. S. RMA were guests |

W the Canadian RMA in Montreal recently.
The joint meeting was attended by thirty-

& American and an equal number of Ca- |

gdian industry leaders. President R. C. Cos
©ve. on_ behalf of the U. 8. RMA, extended

§ invitation to the Canadians to hold another |

it meeting next September. This meeting
§ tentatively scheduled at the Westchester
duntry Club. Rye, N o

{ighlights of the Montreal meetings were

the record talks by Major General William |

Harrison, Chief of Procurement and Dis
jbution Service, U. S. Signal Corps: Captain
nings B. Dow, Director of Electronics Di
§ion. Bureau of Ships. Navy Department
bector Louis J. Chatten, WPB Radio &
dar Division. and Ray C. Ellis. special WPB
isultant with the Johns Hopkins University
¢l former Radio & Radar Division director.
fher speakers included J. A. Beckingham.
fnadian Director General. Signals Production

(Continued on page 98)
°

CABLE POSITIONING

I'# accurately position electronic equipment in-
I lconnectmg cables, engineers of the tool divi-
#n of the Glenn L. Martin Company, Balti-
dre, Md., paint two indicating marks on each
tle which locate the cable with respect to the
rest structurﬂl clamp. Twisting and possible
Ee breaklng is eliminated. Indicating marks are
lied prior to the installation of any wires
with a special jig.

Headquarters for
SPECIAL Crystals!

The men of The James Knights Company have been

designing and making special precision crystals

since 1932. Their extensive experience with crystals

for every conceivable purpose, coupled with an active

participotion in Radio dating back to 1913, is avail-

able to you. These men are interested in your special

crystal problems — they have the knowledge, equip-

ment and research facilities to help you. Why not get

them working on-your special crystal problem today?

<5

0.
LINOIS |
st of Chicago

bixty Miles So
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s L3 MODEL 62

Pl

VACUUM TUBE VOLTMETER

SPECIFICATIONS:
RANGE: Push button selection of five ranges—1, 3,10, 30 and 100 volts a. c. or d.c.
ACCURACY: 2% of full scale. Useable from 50 cycles to 150 megacycles.
INDICATION: Llinear 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%2” deep. WEIGHT: Approximately 6 Ibs.
PRICE: $135.00 f.0.b. Boonton, N. J. Immediate Delivery

MEASUREMENTS CORPORATION
BOONTON, NEW JERSEY

SOLDERING IRONS

ICA Irons embody these impor-
tant construction features:—

Heating elements wound on
high heat-resisting bobbin of
machined and threaded Insulex.
Winding utilizes special resist-
ance wire. Complete bobbin is
impregnated in non-hygroscopic
ceramic compound., ICA Irons
heat up to operating tempera-
ture in three minutes, and in
one additional minute surpass
the heat peak of ordinary irons.
Special air chamber reduces
heat losses. Thoroughly insu-
lated. Rubber tube protects cord
from excessive wearing and
short-circuiting . . . Write for
full details now.

LE [P

IN DESIGN AND MANUFACTURE
OF RADIO-ELECTRONIC PRODUCTS

The outstanding production rec-
ords of Insuline have twice been
commended by the Army and
Navy. New designs, new prod-
ucts, new manufacturing
methods are constantly being
devised, so that after V-Day it
will still be true that, in the
Radio-Electronics field, "ICA
Leads the Way."”

Wiite for 48-page Catalogue describing the extensive line
ot ICA Radio-Electronic Products . . . Also 8-page brochure
presenting the ICA Manufacturing facilities.

NSULI

ATION OF AMERICA

INSULINE BUILDING - LONG.ISLAND.CITY, N.Y.

9¢ o COMMUNICATIONS FOR MAY 1948 ~ e
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NEWS BRIEFS !";3

2 o

(Continited from page 97) .. ,g‘
Branch, Department of Munitions and Supp ,.ﬂﬂw
and M. C. Lowe, Administrator of Capita| i
Equipment and Electrical Products, Wartimy 1
Prices & Trade Board. o

Discussing WPB’s gradual contract cutbac y
and future reconversion plans. Mr. Chatte .
expressed the opinion that military productim]l,;;
would drop only about 10 per cent in the nex! (s
few months. He predicted that the resumptiof gt
of home receiver manufacturing probably wouh1 i
not be possible before the first quarter of 194§

The present plan of the WPB calls for il ¢
partial lifting of controls permitting the many,
facture of radio equipment for essential com
mercial services, suoh as aircraft, policel |
point-to-point communications. L-265 will ng
be completely rescinded until the scheduley
military requirements recedes below 75 pe’
cent of the delivery date, for the first quartel
of 1945. |

Even then uninterrupted military productioq
would be assured by top priority control g
materials. !

€ % * |

A T.&T. TO BUILD
SEVEN RELAY STATIONS

A. T. & T. has filed application with the FCCIE/
for authority to construct seven relay stations |
between the terminals of the New York-Bostopis!
radio relay project. FCC approval on the twg |
terminals was granted last year. {

Purpose of the trial is to determine inl
practical operation the relative efficiency nndi/
economy of radio relays for transmission of long
distance telephone messages and of sound and Pm
television programs, compared with transmiseljoh
sion over wires, cables and coaxial cables. !

The coaxial cable program will not be cur:
tailed. A. T. & T. officials announced. They!""
reported that by the end of this year the Belll”
System expects to have 2,000 miles of its coax:|
ial cable network manufactured and at least!™
three-fourths of this mileage in the ground.| ”

The all-cable route to the West Coast ig '
expected to be in the vicinity of Fort Worth
and Dallas, half way across the continenty
before the year is over. The aim is to reach!®
LLos Angeles in the spring of 1947, |

The radio relay sites selected include:

Jackie Jones Mountain, 35 miles up the,_v”"
Hudson from the New York terminal in lower ' W
Manhattan. The mountain is 5 miles west of W
Stony Point, N. Y. 2

Birch Hill, 5 miles southeast of Pawling, N. Y, =

Spindle Hill, 4 miles southwest of Bristol,'
Conn.

John Tom Hill, 7 miles east of Glaston-|
bury, Conn.

Bald Hill, 3 miles east of Staffordville, Conn.'|

Asnebumskit Mountain, in Paxton Township, |
5 miles northwest of Worcester, Mass. )

Bear Hill, one mile northwest of Waltham,
Mass., and 1! miles west of Boston. :

The New York terminal will be atop the|
A. T. & T.s Long Lines building at 323 Sixth
Avenue, while the Boston station will be on
the Bowdoin Square Building of the New Eng-
land Telephone and Telegraph Company.

The New York-Boston experiments arel
scheduled to use 2,000, 4,000 and 12,000 mega- | dfl(
cycles. Eight channel assignments, each 20];
megacycles wide, in each of these bands, have?s...
been requested. M

The existing links in the coaxial network
plus the sections to be installed or in process j
this year are: e

In Service—New York-Philadelphia. 2-coaxa{sq,
ial cable, 90 miles long; installed in 1936 for

HOME RADIO WIRE RECORDER

William P. Lear, president of Lear, Incorporatedi’
with the magnetized wire magazine of the Lesi
home radio and wire recorder combination
Magazines, which are plugged into amplifier, caf

provide one-hour of recording.
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| experimental purposes! mow in service for
|| telephone purposes.

! Stevens Point, Wis.-Minneapolis. Minn. 4-
o coaxial cable, 200 miles; installed in 1940:
. now in service for telephone purposes.

im the Ground—Not Yet Equipped—Baltimore-
# Washington. 4-coaxial cable, 43 miles. Phila-
il delphia-Baltimore. 6-coaxial cable, 100 miles.
. Terre Haute-St. Louis. 6-coaxial cable. 175
| Ailuts, Ga-Jacksonville, FI
. Atlanta, a. - Jacksonville, a. 4-coaxi
& cable, 295 miles. aid]
1945 Program—Atlanta, Ga.-Meridian, Miss.
| 6-coaxial cable., 310 miles.
! Shreveport, La.-Dallas, Tex.

4 200 miles.

Y Washington-Charlotte, N. C. 8-coaxial cable.
I 400 miles.

" Meridian-Shreveport-—315 miles section, with
. 6-coaxial cable from Meridian to Jackson,
! Miss., and 8-coaxial cable from Jackson to
\ Shreveport.

8-coaxial cable,

.

* ¥ %

{PASCHKES BECOMES SOLAR
BOARD CHAIRMAN

,iDtto Paschkes has relinquished the presidency
\bf the Solar Manufacturing Corp. to assume
jthe newly created post of board chairmai.
#aul Hetenyi, formerly executive vice presi-
(lent, succeeds Mr. Paschkes as president
¢ In his new position, Mr. Paschkes will con-
5;inue actively as chief administrative officer.

)_ Wickham C. Harter has been named to the
tdual post of vice president and secretary,
fand James I. Cornell, chicf engineer. has also
tbeen elected vice p:'eside:xt.

IWHITMORE NEW W.E. AD MAN

1 IWill  Whitmore, advertising supervisor of
|Western Electric, has been named advertising
tmanager to succeed H. W. Forster, who died

,-ﬁrecently.

*  * ¥

JAERO NEEDLE REPS MEET

UBurton Browne, president. and Mrs. Dorothy
14Stevens, vice-president of Aero Needle Com-
dpany, Chicago, discussed sales problems with
f‘..jtheir representatives from Cleveland, San
#iFrancisco, Oregon and Texas, recently. Among

ithose present were Earl Dietrich and R. L. Meyer
diof Cleveland; Don Burcham and Bill Earl of
B (Continued on page 100)
[ ]
RADIO SYSTEM AT VETERANS
HOSPITAL

'WThree channel Newcomb Audio Products system
st the Birmingham Veterans Hospital, Van

WUNuys, California. Around 1500 individual control
boxes are in the hospital,

ELECTRONIC
EQUIPMENT

ASSEMBLIES

Designed and produced

from stem to stern by rec-
ognized experts to match
your needs exactly.

DIELECTRIC & INDUCTION
HEATING EQUIPMENT

TUNING UNITS

TEST EQUIPMENT

RADIO TRANSMITTERS

o *

~ HIGH AND ULTRA-HIGH

| FREQUENCY EQUIPMENT

B&W is neithertoo lurge
Jor the smallest job nor
too small for the largest.
Write for details, outlin-
ing your requirements.

BARKER & WILLIAMSON
AIR INDUCTORS - VARIABLE CONDENSERS + ELECTRONIC EQUIPMENT ASSEMBLIES
35 FAIRFIELD AVENUE ® UPPER DARBY, PA. |

2

DEPT. C.55

Export: LINDETEVES, INC., 10" Rockefelier Plaza, New- York, N. Y., U. S. A,
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. NEWS BRIEFS

(Continued from page 99) |

Portland, Oregon: Jim Hermans of San Fran- 1‘
cisco and Bob Campion of Texas. '
* * *

MARSHANK SALES MOVES i
{

Marshank Sales Company have moved from
2022 West 11th Street to 672 South Lafayette
Park Place. los Angeles, Calif.

€ * %

SURPLUS CONTRACT TO
HALLICRAFTERS

The Hallicrafters Company, Chicago, Illinois,
has signed a contract with the Defense Sur- |
plus Corporation for the disposal of electronic
equipment declared surplus by the armed
tforces,

The plants handling the DSC work are at
1339 West 51st Street and 5114-22 South Racine

CONSIDER THE NEW
DRAKE No. 75 AP

Underaniters 4 tproved!

|
[
|

e ————— et

RADE demaund has caused Drake to
produce this new totally enclosed
candelabra screw base 1 pilot light
assembly. The unit is approved by the
underwriter’s laboratories for 75 watt,
125 volt service. Designed to house the

Mazda S6, 110 volt, 6 watt candelabra | Avenue. - % % 1
< o N M . st
oy base lamp. Can be supplied  Although designed to operate on 110 UNITED ELECTRONICS NAMES
with llﬁrr;plnnstallgd. The unit mounts 4|t circuits, this assembly can readily F. B. RUSSELL REP

n_a AEs and is regularly furnished  pe ysed on 220 volt circuits by connect- Frank B. Russell has been appointed direct
with a 1" diameter faceted colored glass ing our #116 wire wound resistor in factory sales representative for United Elec- |

jewel. It is also supplied with a steel tr<<?1csl Comlllnnu}i] l\ewaxgc l\ewP Jersely 1
g 0 , r. Russell will cover Eastern Pennsylvania,

lock washer which holds the umt‘ﬁrml) ) ) Delaware. Matyland and Virginia,

to the panel. Mounts on any thickness Lamps are easily removed with our S6 ,

panel up to 1", lamp remover. Anyone who has to [

series with the pilot light.

maintain, or install in production, large !

numbers of S6 lamps, will find the S6 | i

© lamp remover a great convenience. i )
Sis e '
|

. SOCKET AND JEWEL LIGHT ASSEMBLIES ’ )

* ¥ x*

G E. DEMONSTRATES RADIOTYPE AND !1
| F-M EMERGENCY EQUIPMENT TO !
POLICE OFFICERS

Radiotype and f-m emergency communications
demonstrations by G. E. were given during 1
the recent meeting of the New York State |
chupter of the Associated Police Communica- !
tion Officers at Schenectady, N.

The radiotype demonstrations were conducted
on 35468 megacycles. Experimental 4-watt
mobile f-m equipment operating on 161.775 mc
was also shown. |

The Radiotype cquipment uses a standard l
electromatic typewriter. In full automatic op- i
cration, copy is typed on a typewrltcr which H
perforates a tape. This tape 1s read by an
automatic transmitting head which keys the |
transmitter sendmg out a tone. Thls tone is I|
sent over a circuit and at the receiving end
the tone is fed into a unit which selects the
proper keys on the receiving typewriter, which
prints the message. [

According to A. C. Iolt, assistant to the f
general manager of the Radiotype division of

B. M., the Radiotype equipment can trans-

®

DRAKE MANUFACTURING CO.

1713 WEST HUBBARD ST., CHICAGO 22, U.S.A.

' DU MONT TELEVISION
PROJECTION SET

Cinaudagraph Speakers are made
to take the tough raps. This is the
built-in result of better manufac-
turing experience. Look at the
record of achievement and you'll

put Cinaudagraph Speakers at the

> top of your list.

Above, Du Mont pro-
jection teleset, pro-

SR sl _7 s ey ,". = viding 3’ x 4’ picture
< (7'|’l tube used). At !
l / right, interior of 20’
Clnaudagraph Speakel‘59 lnc. Lo c-r tube set with space-
s A D saving device, permit-
3911 S. Michigan Ave., Chicago ting use of cabinets

only 24" deep.
mechanism activated by
pushbutton which starts

</1o Fener Sheaten in all the Wordd ~ RN I A

viewing position.

Export Div., 13 E. 40th St.,, New York 16, N. V.

.
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& mit at 100 words a minute. The cquipment
# used was an improved type of that shown
| at the last World's Fair.

. T. F. JOYCE JOINS RAYMOND ROSEN
Thomas F. Joyce has acquired an interest in
Raymond Rosen & Company, Philadelphia, Pa
He will act as general manager. Mr. Joyce

- was formerly general manager of the radio.

+1 phonograph and television department of the

i RCA Victor Divisiorl oj I}CA.

! R. H. MANSON BECOMES

1 STROMBERG-CARLSON PRES.

i Dr. Ray H. Manson has been named president

% of Stromberg-Carlson Company. He was

4 formerly executive vice president and general

" manager. Wesley M. Angle, whom Dr. Man-

o son succeeds, has become chairman of the
board. Lee McCanne succeeds Dr. Manson
as vice president and general manager.

Left, Lee McCanne;
above, Dr. R. H.
Manson.

« *

C. H. THORDARSON DEAD

= @

darson Electric Manufacturing Company, died
recently. He was 7*8 Jears.
*

PACKARD-BELL EXPANDS

! Packard-Bell Company has moved to 3443
Wilshire Boulevard, Los Angeles 15, Calif.
A. R. Ellsworth has been named the director
of research. Mry. Ellsworth has been chief
engineer for the past 12 years.

i

S 3

o

* * *

1 § JEFFERSON -TRAVIS AND
i; FONDA MERGE
i

The Jefferson-Travis Radio Mfg. Corp. and
Fonda Corporation have been consolidated. The

(Continued on page 102)
®

NOVICK HONORED

president of ECA, for his contribution to better
labor-management relations during war. Left to
right: Brig. Gen. Joseph Barzynski, Command-
ing Officer, Ouartergnaster Corps, Chicago; Mr.
Novick; E. De Maio, UERMW vice president,
James MacLeish, deneral vice president of
union; Mayor Edward J. Kelly of Chicago;
Commander R. J. Twyman, personnel director
of 9th Naval District.

DER-R_ 5 S g

Chester H. Thordarson, former owner of Thor-

At dinner in Chicago, honoring S. J. Novick, |

CONTRIB'UTING

to

VICTORY

and the

New Electronic World

4427 North Clark St. Long Beach 6311  CHICAGO 40, ILL.
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and postwar plans.

Gothard

SPRINGFIELD, ILLINOIS
Export Division:

Cables—
Simontrice,
New York

éenf operation of postwar applionces and electrical
equipment will require Pilot Light assurance of *ON"’
and the added advantage of the animated eye appeal
of light. Gothard’s broad line of Pilot Light Assemblies
— developed thru both war and peacetime research—
will provide the solution to that need. Beyond the
scope of this broad line—Gothard engineers offer
you a wealth of Pilot Light experience to satisfy
special requirements. Consult Gothard on your present

MANUFACTURING COMPANY
1335 NORTH NINTH STREET

25 Warren St., New York 7, N. Y.

Mode! 1216

takes NE45
Neon Lamp

Alse

available
for NE48
and NESI

Neon Lamps

Doughnut Coils for electronic and telephone purposes.
High Permeability Cores are hydrogen annealed and
heot treated by a spetial process developed by DX engi-
neers. Send us your “'specs’” today—ample production
facilities for immediate delivery.

DX RADIO PRODUCTS CO.

GENERAL OFFICES 1200 N. CLAREMONT AVE,, CHICAGO 22, ItL,, U S.A,
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NEWS BRIEFS

(Continued from page 101)

|
|
merged corporations will be known as the Jei- |
ferson-Travis Corporation. Irving M. Felt is |
president of the corporation. ; I

Other officers include: Edgar Ellinger, Jr., |
executive vice president; Johu T. Filgate, vice |
president in charge of engineering and produc-
tion; Justin C. Harris, treasurer; and Frank

Baron, secretary. &

RAYTHEON N.Y. OFFICE MOVES
The New York City offices of the radio re-
ceiving tube division of Raytheon Manufactur-
ing Company are now located at 60 East 42nd
Street. .

General sales headquarters of the receiving
tube division will remain indefinitely at 55 '
Chapel Street. Newt‘on; h:[assachusetts.

HALLIGAN PRAISED BY

CHICAGO BUSINESS ANALYST

William J. Halligan, president of the Halli-
crafters Company, was praised recently by Phil
S. Hanna in his Chicago Daily News column
for . . . ‘“his handiwork that was in large
part responsible for driving Rommel out of |
Africa and insuring the success of numerous
invasions since then.:'

"E” AWARDS

The Army-Navy “E’ has been awarded to the
home radio division of Westinghouse Electric |
and Manufacturing pany at Sunbury, Pa.

The Chicago, Illinois, and Richmond, Indiana, |
plants of the Belden Manufacturing Company.
Chicago, have also won “E'" pennants. !

The “E” has also been awarded to the
power tube division of Machlett Laboratories,
Norwalk, n.

A fourth star has been added to Army-Navy |
“E” flag of the industrial electronics and x-ray |
divisions of Westinztxot:se at Baltimore, ]

*

AMPHENOL LIQUID
POLYSTYRENE BULLETIN
A 6-page bulletin describing “polyweld.,” a
pure polystyrene in solution, has been released
by American Phenotic Corporation, Chicago 50,
Illinois.

Data offered covers dielectric constant, pdwer
and loss factor.

Polyweld is recommended for doping. coat-
ing., impregnating or sealing for r-f, u-h-f
and v-h-f :\pplicntioxls..

* -

*
PHILHARMONIC AND ATF
REMOTE CONTROL UNIT MERGE
The Philharmonic Radio Corporation and the |
remote control division of American Type
Founders, Inc.. have been consolidated. Zeus
Soucek is president of the new organization.
Avery Fisher remains as vice president in
charge of Philharmonic sales.

The remote control division will continue |
under the management*of M. H. Hoenli.

* *

R. R. SIMONS NOW GEN. MGR. l
OF COMMUNICATION PARTS

R. R. Simons has become general manager
of Communication Parts, 1101 N. Paulina St.,
Chxcago..lll. Mr. Simons was formerly a
partner in the S-W Inductor Co., Chicago.
Howard J. Christianson is chief engineer of

th)e company. R. Edward Stemm will direct
sales.

e S A S
S —

R. E. Stemm |

* % * l

RCA VICTOR RECORD NAMES !
REISKIND CHIEF ENGR \
H. I. Reiskind has been appointed chief engi-
neer of the record department of RCA Victor
division. Mr. Reiskind was formerly record |
research and advance development engineer
for RCA Victor in }nc}‘iar}‘apolis.

LISTER ELECTRONIC NAME CHANGE
Lister Electronic Products Co. will hereafter
be known as the Electronic Research & Manu-
facturing Corporation, 5805 Hough Ave., Cleve-

R. R. Simons

R —F —. e


www.americanradiohistory.com

T ey

land 3. Ohio. The directors of the new cor-
poration _are: W. J. Brown, chairman of the
board; Geo. H. Lister, president; and H. P.
Hoffmeyer, treasurer. Telephone numbers are:
Endicott 8151-6660. . .

F. R. LACK NOW ON W.E. BOARD
Frederick R. Lack, vice president and manager
of the radio division of Western Electric. has
been elected to the board of directors,

GOLENPAUL CELEBRATES

I5TH YEAR WITH AEROVOX
Charley Golenpaul celebrated his fifteenth an-

| niversity with the Aerovox Corporation in May.

Mr. Golenpaul was formerly with Clarostat
as general sales manager. He helped organize
the Sales Managers Club and has served sev-
eral terms as chairman of the Eastern group,
which post he again. oscu.pies,

MOTOROLA EMERGENCY
COMMUNICATIONS DIRECTORY
A 72-page directory listing 1050 licensees using
2- and 3-way emergency communications
equiptnent has been published by the Galvin
Manufacturing Corporation, 4545 West Augusta
Boulevard, Chicago 51, Illinois.

Included are county maps of all the states
showing the locations of the stations. Types

. of equipment, assigned call-letters, and output

power of approximately 750 maunicipal and
county police departments, 200 state police
departments, and X0 special emergency, for-
estry and fire departments are also shown.

©Tpre shsouanCitn
AHANKWITELD £ n

s NYmBNE.OF FRA]
. sEATRgM ar k.

= ® =

HABER AND DESFOR
WIN RCA PROMOTIONS . _
Julius Haber has been appointed assistant di-
rector of the advertising and sales promotion
department of RCA Victor division of RCA.
Mr. Haber was formerly director of publicity.
Harold D. Desfor has been named director
of publicity. He was formerly assistant to
Mr. Haber.

J. Haber H. Desfor

® % *

FRENCH TELEVISION
TO RESUME OPERATION

The pre-war Eiffe] Tower station vyorking
on 455 lines with 30-kw peak power will tem-

A special Shallcross Corona Protected
Kilovoltmeter with front shielding wire
screen removed to show interior.
Meters illustrated are optional.

SHALLCROSS MFG. CO.

DEPT. C-55
ENGINEERING -

(Continsed on page 104)
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DESIGNING -

Typical of the larger port-
able Shallcross Kilovolt-
meters, No. 722 is rated
2-20 KV, d-¢, 1000 ohms
per volt,

Interior view of Kilo-
voltmeter Multiplier
No. 712-5-3. 12 kv.,
4 5 ma., 2.4 megohms.

[ 4

4

4

¥
> Shallcross

HIGH VOLTAGE

TEST AND MEASUREMENT

EQUIPMENT

If your requirements call for standard
kilovoltmeters or kilovoltmeter multi-
pliers in any one of many sizes and
voltage ranges or for specially designed
high voltage equipment, Shallcross
offers the services of its High Voltage
Engineering Section. Backed with
many years of experience in this field,
Shallcross engineers welcome the op-
portunity to help in the solution of
practically any high voltage test or
measurement problem.

WRITE FOR BULLETIN

Bulletin “F'’, recently released, includes de-
tailed descriptions of standard Kilovoltmeters,
Kilovoltmeter Multipliers, and Corona Protected
Resistors and serves as a guide to the many
special types that can be produced to match
particular requirements in a range of potentials
from 1 to 200 kilovolts.

COLLINGDALE, PA. |
MANUFACTURING
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4@ The specially designed testing unit (iltustrated
above) has 140 terminals providing 70 individual
secondary circuits of 2 volts each.

This radio power transformer is designed with .
a standard 115 volt, GO cycle primary winding
and provides a high voltage secondary winding
and filament winding. Manufactured in quantity
to high performance standards.

'HE ACME ELECTRIC & MFG CO.

.wba, N. Y. Clyde, N. Y.

TRANSFORMER

Hore

Ervamples of
ACME

ENGINEERING

JUST ARRIVED—The Little Tools for Really Big Jobs

ST ARRVED. e s et s 25

UNIVERSAL s=vic: TOOLS

USE UNIVERSAL MIDGETS WHERE OTHER TOOLS WON'T GO

NEW UNIVERSAL NEW UNIVERSAL

OPEN END WRENCHES 6 pc. Midget Punch 5 pc. Set—3 Midget

4 Wrenches — 8 sizes and Chisel Set

in pocket 395 pocket roll $ 495 and Screw- $ 695

roll_.__.___. ONLY______

NEW UNIVERSAL NEW UNIVERSAL

Miniature Mite Yy Midget 14" Square 34" Cub Square Drive

‘ Socket Set—
Square Drive 1l pc. Brw: 3/f6c, eto YAz —12 pc. Socket Set—

Socket Set $795 New SOCketslzgs | 3" to 34" $1995

7/32" to 7/16"
MITEY-HANDY

Starter. ____
A-HONEY

NEW UNIVERSAL

in Pliers, Screwdriver

holder._____

NEW UNIVERSAL

Only.___..

From fhe Heart

" ORDER TODAYI
EASY AS ABC—123

Send names of 3 friends needing
tools now and you will receive a
useful gift.
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Overmghf by Air to Anywhere in U. S. A.

UNIVERSAL
TOOL CO. *Fi

1527 Grand Kansas City 8, Mo.
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NEWS BRIEFS

(Continued from page 103) l
porarily resume operation, according to Guy
Rabuteau of I. T. & T.s Le Materiel Tele-
phonique, Paris.

Mr. Rabuteau also reported that Robert
Buron, French broadcasting administrator,
pointed out recently that despite German oc-
cupation, French research organizations have |
continued developing television technique a,ndI
manufacturers are now in a position to de-!|
liver pick-up equipment, transmitters and re»!
ceivers suitable for black and white high defini-
tion television and later on full color television.
Experiments will be made on both 750- and |
1,000-line black and white images, according to
Mr. Buron, and low-power transmitters for
1,500, 600- and 150-megacycle tests will be
ordered. -

50TH X-RAY ANNIVERSARY

On November 8, the 50th anniversary of the!
discovery of X-rays by Roentgen will be cele- !l
brated. Pioneer manufacturing companies who:
will celebrate this event include the Machlett |
Laboratories. & ux

ANDREW CABLE
ACCESSORY BOOKLET

A 4-page booklet describing accessories used
in installing soft and rigid coaxial cables, such
as glass insulated terminals, solderless con-
nectors, gas fittings, etc., has been published
by the Andrew Company, 363 East 75th Street,
Chicago 19, Illinois. .

o i

e

*

EBY STOCK INTEREST SOLD

The stock interest of Hugh H. Eby was pur-
chased by J. L. Hawley, F. Holmstrom and
T. J. Mullaney. J. L. Hawley will act as
president; F. Holmstrom, vice president and
treasurer; and T. J; I}tiullaney, secretary.

WESTMAN JOINS ELECTRICAL
COMMUNICATION

Harold P. Westman has joined the staff of
“Electrical Communication” as an associate
editor. Mr. Westman was formerly with the
ASA as a staff engineer on standardization of
radio components for the Armed Forces.

LR

GRENBY AND CARDWELL MERGE

The Grenby Manufacturing Company, Plain.
ville, Connecticut and the Allen D, Cardwell
Manufacturing Corporation, Brooklyn, New
York, have consolidated. Both companies will
maintain their present corporate identity and
will continue their present management.

C-D REPLACEMENT

CAPACITOR CATALOG

A 24.page catalog, 195, with data on electro-
lytic can and cardboard tube capacitors, paper
capacitors, wax impregnated and Dykanol tubu-
lar capacitors, drawn metal shell units, re-
placement” paper units, photo-flash units, auto
radio units, transmitting paper types and mica
capacitors has been released by Cornell-
Dubilier Electric Corp., South Plainfield, N. J.

PANORAMIC BOOKLET
A 32-page booklet, entitled ‘“From One Ham
to Another,” and covering panoramic recep-
tion techniques has been published by the
Panoramic Radio Corporation, 242-250 ~ West
55th Street. New York 19, New York.
Described are amateur tuning problems and
proposed solutions.

To obtain free copies address requests to
Harvey Pollack.

PANORAMIC. agcepiio

i —

—— — T
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{THE INDUSTRY
IOFFERS ... —

HICKOK HERMETICALLY

. SEALED METERS

Hermetically sealed 214", 315" and 4’ round style
. meters with nternal pivot construction, have
been announced by The Hickok Electrical In-
strument Company, 10529 Dupont Ave., Cleve-
4 land 8, Ohio.

Dimensions are in accordance with American
War Standards C39.2-1 and C39.2-2, The 4
round instruments are for use in radio service
i equipment where several scale arcs are re-

%

<

i quired and have a body diameter of 31’’, flange

o P = e

diameter of 414"’ taking a mounting hole radius
115/16”. Instruments offered are voltmeters,
ammeters, milllammeters and microammeters,
both a-¢ and dc. Vacuum seal used in stand-
. ard models. They can also be sealed with dry
air at sea level pressure or inert gas, Glass
window is said to withstand 25 pounds pres-
! sure psi. High strength Alnico magnets are
» used. Operation at 85° C said to be possible.

JENSEN SPEAKERS

A special purpose speaker. type NF-300, orig-
mnally developed for use as a loudspeaker and
mnﬂophone in ship intercommunicating sys-
tems is now available from the Jensen Radio
Manufacturing Company, 6601 South Laramie
Street, Chicago 38, Illinois.

Speaker features a reflex hor Alnico 3
permanent magnet material is used. Diaphragm
is of moulded phenolic and the sound chamber
is a_combination of moulded bakelite and metal
castings. Voice coil impedance is 12 ohms,
nominal value., Maximum power-handling ca-
pacity for speech is 10 watts.

x % &

SYLVANIA CATHODE-RAY TUBES

! Standard 3AP1, 3BP1, 5AP1, 5BP1, 5CP1 and
. SHP1 RMA c-r tubes, and similar tubes sup-
| plied with P4 or other special phosphors, are

now available from Sylvania Electric Products
| Inc., Emporium, Pa.

* * *

W. E. WATER-PROOF LIP MIKES

A lip microphone and headset combination that
is said to be ‘“‘submersion-proof”’ is now being
manufactured by Western Electric Equip-
ped with an especially designed gland, which
will pass air but exclude water, the new
microphone is said to be capable of withstand-
ing a submersion cycle of 25 minutes under 10
inches of sea water followed by baking in an
oven at 125° F repeated five comsecutive times
with6ut damage to the instrument. The gland

(Continued on page 106)

Send For CONCORD'S New

Save time. Order everything

RADIO PAR
BUYID

you need from ONE source.

Many parts available with-

out priorities, for immediate
shipment from CHICAGO or

ATLANTA.
BUYING-GUIDE

standard lines.

Also contains 16-page Spe-
cial Bargain Section of many
scarce parts—all
exceptional

quality, all
values.

includes
latest revised listings of

standard

Power Transformer

Pri. 110,200,220, 240
Volts 50-60 cycles. Sec.
6.3@1.45A.5V@2A.
376 Vct. @ 025 8395
A. 5B5016. ..

I. F. Transformer

10 Megacycle . F. Trans-
former in heavy alumi-
num can. %vize: 33,/4" H,
115 16" W,

114" D. 585017 295

Telephone Switch

Lever type switch D.P.
D. T. No knob supplied.
Dull black finish with

hrome plated
el 584026..59C

Phone Jacks

Switchboard type 2 cir-
cuit normally closed.
Takes standard tip and

sleeve plug. 49C

5B6927 .

RADID CORPORATION

’)ulilyellc%&“f’m

CHICAGO 7, ILL.
901 W. Jackson Blvd.

ATLANTA 3, GA.
265 Peachtree Street

WwWwWw americanradiohistorv com

el ’
. ATUARTA Y &8
TALOG
c:n. 243

CoNncorD RA

W . At
Wt W JCEION B CHICAGD 7 1L« N8 L

VAPAYETY t WADIO cone.

Mail Coupon NOW

Concord'’s great, new 68-page Buying-
Guide includes latest 1945 Revised
listings of standard lines of Condens-
ers, Transformers, Resistors, Tubes,
Test Equipment, Repair and Replace-
ment Parts, Tools, and hundreds of
other essential items. Page after page
of top-quality radio and electronic
parts, and a special 16-page Bargain
Section offering hundreds of hard-to-
get parts at important savings. Mail
coupon now for your FREE copy.

Quick Shipment
from CHICAGO or ATLANTA

Concord carries vast stocks. Concord
ships to you at once from the nearest
shipping warehouse, CHICAGO: or
ATLANTA. Concord invites you to
consult our technical ex(i)erts on special
requirements. Concord can expedite
any "essential” order and speed action.
Concord now serves the United States
Government, Institutions, Industry—
and can serve YOU, whether you want
one part or a hundred. Telephone,
wire, or write your needs.

CE XX T LY L L & F F F X B L K L X L L X 20 L X

1 CONCORD_RADIO <o )
3 CORPORATION o'eld I
g 201 W. Jackson Blvd., v .9 ]
g Dept. R.55, Chicago 7, Il " & ]
1 Please RUSH FREE copy qQp\ ]
1 of CONCORD'S new 68- i
1 page Buying-Guide and Revised Listings. :
§

B NGIC e et reeee e eeeeieeeenanieannsnnenns :
]

R Address.. ..o oveeienennnnonns L T :
]

DGy e eieireenninnenns e State......... ]

'-------------------------J
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M DEIAY RELAYS

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.

3. Hermetically sealed — not affected by al-
titude, moisture or other climate changes . . .
¢ . . Explosion-proof.

' 4. Octal radio base for easy replacement.
*5 Compact, light, rugged, inexpensive.

= 6. Circuits available: SPST Normally Open;
- SPST Normally Closed.
WHAT S YOUR PROBLEM? Send for "Spe-

- 'clal  Problem Sheet” and Descriptive
Bu"eﬂn. -
561 - PRl : g

Swﬂl ’heafe, wotmd :

In Canada: Atlas Radio Corp., Ltd.
560 King St. W., Toronto dlrecﬂy on- blade .

porceloiq
heafer

raMpEr)TE
DELAY SER

RELAY

&
I#

These transformers were the answer to
an emergency call for equipment that
would operate successfully in the hu-
mid conditions of South Pacific jungle
warfare.

They are one example of the design
and engineering that has established
Electronic Engineering Co. as the
leader in the field of specialized trans-
formers. Now, all production is going
for military applications . . . Tomorrow,
this outstanding equipment will be
available for civilian applications.

ELECTRONIC E

3223-9 WEST ARMITAGE AVH
““SPECIALIZED TRANSF
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(Continued from page 105)
permits equalization air pressure under
altitude changes which is said to allow for safe |
transport of this equipment to the fighting |
fronts via cargo plane.

Not much larger than a half-dollar and less |
than one-half inch thick, the microphone. a
single button carbon type, employs the differ- |
ential principle of operation. The average ar-l
ticulation is about 8% on a1 multi-syllable
test with both talker and listener in a noise |
field composed of simulated airplane noise at
a level of 118 db.

*

CENTRALAB MEDIUM DUTY POWER
SWITCHES

A J-switch series for power applications bhas

i
{

been announced by Centralab, Division of Globe- i

Union, Inc., 900 East Keefe Ave., Milwaukee 1,
Wis.

Switches will be available in one to five sec- |
tions, with shorting or nonshorting type con- ,|‘

tacts. In addition to the complete units, sec-
tions and indexes will be available separately
for individual assembly in any desired combina-
tion. The switching combinations for the pres-
ent will be one pole, 17 positions (18 positions,
continuous rotation, with eighteenth position
“off”’) and 3 poles, 5 positions (6 positions, with
sixth position “off”’). All units will be fur-
nished with adjustable stops for limiting the
desired number of positions.

Switches will have single hole, bushing
mounting. In addition, there will be tie-rod
extensions at both the front and rear of the
switch to serve as locating keys and offer addi-
tional support in mounting. Locknuts, lock-
washers and a 2%’ bar knob will be furnished
with each unit. The bar knob has double set
screws for secure mounting to the shaft.

Units will have a double-roller index with
minimum life operation of 25,000 cycles. Con-
tact buttons will be solid silver, and the ter-
minals lug type. The rotor operating shaft will
be square, fitting 2 staked sleeve in steatite
rotors; sections will be grade L5 steatite, wax

impregnated. Switches will be rated at 7% am-.
peres at 60 cycles,

115 volts.

G. E., PAPER CAPACITORS WITH
GLASS TERMINAL SEALS

Hermetically-sealed, fixed paper-dielectric ca-
pacitors with glass terminal insulators, CP-60.
—62. and —64, characteristics E and F., have
been announced by G.E

The glass terminal seals are said to provide
an unusually high degree of resistance to
humidity, fungus growths. and termites.

Capacitance values range from 0.05 to 0.50
mfd, for voltages of 600, 1000, or 1500.

OHMITE RITEOHM RESISTORS

Two Riteohm type precision resistors, series 82
and 83, have been announced by the Ohmite
\Ianufacturmg Company, 4835 Flournoy Street,
Chicago 44, Illinois.

Both units use enameled alloy resistance wire,
non- mductxvely pie-wound on a non- hygro-
scopic ceramic bobbin which has a hole through
the center for a No. 6 screw, After being
wound, .the units are vacuum impregnated with
a vamlsh The resistors can be supplied with
a varnish coatmg contammg a fungxcxdal agent.

Riteohm & is avaxlab]e in 2, 4 and 6-pie units.
Maximum value of 2 pie is 400(XX) ohms; 4-pie,
750,000 ohms; 6-pie. 1 megohm Sizes are B

. et

e ———
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|
S diameter by 14 long, 175" long or 134" long
§ for 2, 4- and 6-pie units respectively. The
f§ minimum resistance is .1 ohm for all units,
| Riteohm 83 is available in small and large 2
ih§ pie, and 4 pie units. Small 2-pie max. value is
il 200,000 ohms; large 2-pie, 400,000 ohms; 4-pie,
| 800,000 ohms. Sizes are 14"’ diameter by vg”
4§ long, 5%’ long or 1” long. Minimum resistance
| is 10 ohms for all units.

Ug [Zé, 4 é”m’”f”’% T ﬂ:—;
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“| UNIVERSITY P-M DRIVER UNITS

Permanent -magnet driver units featuring molded
diaphragm flexing surfaces, heatproof voice coil
ni ! suspensions, and hermetically sealed dust covers
| have been developed by University Laboratories,
¢.| 225 Varick Street, New York 14, N. Y.
& Another feature is said to be the rim center-
41 ing of voice coil assembly in the magnetic gap,
| instead of the use of aligning pins.
|  Model PAH has a rating of 25 watts; im-
iyl pedance, 15 ohms; frequency, 100 to 6,000 cycles;
diameter 5%4”; height 5”; weight 9 pounds,
« 1| Model SAH rating is 25 watts; impedance, 15
qil| ohms; frequency, 100 to 6,000 cycles; diameter
i § 4% height 5; weight 5 pounds.

. Fin

Bl
4

. & =

| CONNECTICUT TEL CIRCUIT TESTER

A multipurpose portable circuit tester for test-
| ing insulation between wires or from wires to
i the ground has been developed by the Connecti-
| cut Telephone and Electric division of Great
f American Industries, Inc., Meriden, Conn.

4  Audible indications at the point of test are
i vprovided. An indicator also determines the

polarity of wires, visually, .

f rates on a hand cranked generator which
I develops 500 volts d-c.

>

Ry
e

4
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' RME AUTOMATIC ANNOUNCER
\ An ‘automatic announcer employing a voltage-

(Continued on page 108)

...for every known application!
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rubber molding cord sets.

Q

Built in accordance with latest Signal Corpsand Navy specifications,
Amalgamated Plugs and Jacks are tropicalized to make them fungus
resistant, waterproof and moistureproof when called for. Insulators of
these components are designed to wthstand extremes of temperatures
for —67°F to +167°F, at humidities up to 100%. We also specialize
in producing Plugs which will bear up under the high heat met in

NOTE: Amalgamated Engineers will
gladly consult with you on the design
and development of Plugs and Jacks
for special applications — present or

\ —— ———————— e
§ PLUG PL-55 and JACK JK-26,

N.A.F. 11361

Long sleeve, two-conductor
&I’ug mate to Jack JK.34.A.

ithstands minimum of 60
cycles AC, potential of 500
volts effcctive, applied be-
tween any two terminals
for not less than two sec-
onds. Meets minimum in-
sulation value of 2000 meg-
ohms between conductors at
689F at humidities up to
100%.

O

N.A.F. 215284.2

Two.conductor Jack, mate to
PL-54, Tropicalized. With.
stands 60 cycle AC poten.
tial of 500 volts effective,
applied betwsen any two
terminals tfor not fess than
two seoonds. Moets mini.
mum insulation value of
2000 megohms between cone
duotors at 68°F, at humid-
ities up to 100%.

___

PLUG, STYLE "A"

Two-conductor, sgecial type
plug for use with Neoprene
or Buna S§ molded cords.
Same specitications as
PL.55.

i

__

JACK JK-48

Light duty, two.conductor
Jack, mate to Plug PL.291
and Plug 291-A,

PLUG PL-204

Hand set, A special plu

whereln both a modifie

lug, PL.85 and PL-6B, are
old in place by a phenolic
case, Same specifications as
PL-55 and PL.68.

_____

____

____

PLUG PL-54, PL-540,
PL-354,
N.A.F. 215285.2

Short sleeve, two-conductor
glug. mate to Jack JK.26.
ame specifications as
PL.55,

\
§
.

-

PLUG, STYLE D"

\ Two-conductor, special type plug for
5‘ use with Neoprene or Bl%l S _molded
cords, Bame specifications as PL-53.

AMALGAMATED RADIO TELEVISION CORP.

476 BROADWAY
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NEW YORK 13. N. Y.

___

_____

________
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'CORRECT LIGHT... DAY or NIGHT

DIALCO ‘‘Vari-Dim’’
PILOT LIGHT #v.m.a00

5 DISTINCTIVE FEATURES:—In daytime this
unit emits concentrated penetrating light
which is visible thru surrounding bright-
ness . . . A turn of the knurled head pro-
duces soft diffused light which is ideal for
night operation. No effect on operator’s
vision . . . Field of visibility is a full 150°,
60° more than required minimum
Press-to-test — light finger-tip pressure ac-
tuates the bulb testing circuit . . . Ac-
commodates screw-base or bayonet base
bulbs which can be quickly discharged by
finger-tip pressure . . Assemblies sup-
plied complete with required lamps. Con-
sult us about your problem.

INVASION—BUY MORE BCNDS NOW!

Write for Catalogue

900 BROADWAY -
Telephone: AlLgonquin 4-5180-1-2-3

BACK THE

DIALLIGHT CO. ... <.

NEW YORK 3, N. V.

IHL AOVE

iMON SANOFg F¥4ONW ANTI—NOISVANI

C.T.C. TURRET
TERMINAL LUGS

For Firm,
Quick Fastening,
Swift Soldering
Terminal Posts

Just swage them to the terminal
board and you have strong, well an-
chored terminal posts. Two solder-
Ing spaces permit wiring of two or
more connections without super-
imposing wires. Soldering is swift
because sufficient
metal is used in Lugs
to provide strength,

o &

but there's no surplus metal which
would draw heat and thus slow
soldering.

Made of heavily silver plated
brass, C.T.C. TURRET TERMINAL
LUGS are stocked to fit 1/32",
2/32",3/32"”,4/32",
6/32" and 8/32" ter-
minal boards.

Write for C. T.C. Catalog No. 100

CAMBRIDGE THERMIONIC CORPORATION
442 Concord Avenue

. Cambridge 38, Mass.
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regulated power supply, a d-¢ amplifier, lan
and alarm bell, together with associated opera
ing relays, that can function as a radio-opa(
ated switch, has been introduced by Radio M
Engineers, Inc., Peoria, Illinois.

It will operate from any d-c voltage sours
having an output of approximately 0.5 volt. u;
ually developed across the diode load circuit
standard receivers tuned to either phone or cy
the incoming carrier signal is used to trigger
relay.

Sensitivity as well as time constant controf
located on the front panel of the instrument a:
said to be wvariable, corresponding to actu;
operating conditions. Delay is said to rzmgL

from 0 to over 100 milliseconds, with off-del
action constant at more than 500 millisecond

Operates off 115-volt a-c; power consumyj
tion, 34 watts; weight about 40 pounds. Dy
signed for standard relay rack mounting, pani
height being 3!4". !

L S

ANDREW MIDGET PANEL-MOUNTED
DRY AIR PUMP .

A midget dry air pump, 6’ long (behind panel}v
and 2" in diameter, has been produced by thi
Andrew Company, 363 E 75th Street, Chicagr‘
19, Illinois.

Qutput is said to be 3 cubic inches per stroke
Weighs 10 ounces. Has a transparent plasti
cylinder which contains the drying agent. Th
latter is blue until its dehydrating capacity i
exhausted. Then it turns pink, at which timd
It may be recactivated or replaced.

L T

R-B-M REVERSE CURRENT RELAY -

A reverse current relay, type 9100, using a mag-
netic latch to prevent accidental closing of arm-
ature and contacts due to vibration up to 10 G,
or heavy shock, has been announced by the:
R-B-M Manufacturing Company, division of
Essex Wire Corp., Logansport, Indiana.

Contacts rated 100 amperes at 30 volts d-c
maximum. Width 444", depth’3ys", height 2#&". |
Approximate weight, 1.6 pounds.

Relay, without magnetic latch type 9000, is.
also available for use where severe vibration |
and shock are not encountered, in sizes as low
as 300 watts at 6, 12, 18, and 24 volts d-c.

* * x

TECHRAD INTERPOLATING 4
COUNTERDIAL

An interpolating cofinterdial with scale gradua-
tions from 0 to 100 for each revolution of the
dial has been developed by the Technical Radio !
Company, 275 Ninth St., San Francisco, Calif.
Each graduation has two marked divisions |
providing a total of 200 readable parts on the }
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ARVEY

Many of the radic and electronic
components now on the critical
list can be obtained without delay
at HARVEY. In stock we have an
unusually wide asscrtment of
meters, resistors, capacitors, test
equipment, transformers, etc.
When a specitic item is not on our
shelves, our trained staff exerts
every effort to procure it. Or, if
not obtainable quickly, they may
suggest an equally effective sub-
stitute. Eighteen years of experi-
ence have taught us how to
handle orders efficiently, and as.
sure prompt deliveries,

T

el ¥ B

The proper priority must accom-
pany each order. If you are uncer-
tain as to your priority, we can
supply the information you need.

Telephone orders to LOngacre 3-1800'

HI‘ MTTTY

Ah

103 WEST 43rd ST., NEW YORK 18 N.Y.

mechamism e
either forward or

dial.  An additional counting
cords each dial revolution.
backward.

Dial can be used with a roller coil variable
inductor to obtain a record of the number of
turns.  Other applicationst include use with
devices operating on a lead-screw principle,
such as lead-screw type variable capacitors,
v-h-f signal generators, gear train variable
capacitors, and worm-gear driven capacitors.

All stock models have a direct drive through
stem shaft without gear ratio. Standard stock
counters have two digit numbers (0 to 99)

Three digit numbers (000 to 999) available on
special order.

AIRCRAFT TOOL COUNTERSINK

A micro-set stop countersink, AT-400-B, with a
large bell skirt has been announced by Aireraft
Tools, Inc., 750 E. Gage Avenue, Los Angeles
1, California. The bell skirt is said to provide
added base support.

Shaft runs in oilite radial bearing with ball
bearing thrust. Polished flutes are used.

Countersink takes up to 3 cutters.

e e rpenr——

BURGESS MAGNESIUM STRIP-COILS

Thinstrip magnesium in widths from %" to 5"
and in gauges from .010” a sthan as .005"', has
Leen developed by Burgess Battery Company,
Freeport, Illinois.

Sample strip will be sent frec on request to
department M-20.

* »

U.P.P.C. COLORED PLASTIC COLLETS

Colored plastic collets have been developed by
United Precision Products Co., 3524 W. Belmont
Ave., Chicago 18, Illinois.

Collets are green for the *‘go” plug and red
for the ‘no go” plug. Both plugs are con
tained in the same handle.

CLLITY uumm [

GENERAL CEMENT VEST POCKET
ALIGNING KIT

An all-purpose aligning kit, 5022.
and hexagonal screw drivers,

with alligator
enclosed in a

leatherette case has been produced by General
Cement Manufacturing Co., 919 Tavlor Avenue.
Illinois.

Rockford,

RADIOMARINE LIFEBOAT RADIO

Lifeboat radio equipment that automatically
transmits SOS and radio direction finder sig-
nals has been developed by Radiomarine Cor-
poration of America. Model has a hand-driven
power generator, which replaces storage bat-

(Continued on page 110)

www americanradiohistorv.com

' LINCOLN STREET
JERSEY CITY 7, N. J.
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There’s a Type of

MY CALEX~Low Loss Insulation

For Every Electronic Need
Fabricated or Molded to Specifications

RUBYFLUID—for Faster, Easier Soldering

Rubyfluid Flux, Paste and Stainless Steel Flux pro-
duce neat, strong joints—easily and quickly. No
objectionable or harmful fumes. Meets exacting |

MYCALEX 400 —highly perfected, low loss factor; not subject to government specifications.

distortion below 700 F.

MYCAJ.EX K—ua series of improved capacitor dielectrics,
dielectric constant selectable from 8 to 15.

MOLDED MYCALEX —iow loss, high temperature injection molded

insulation, in irregular shapes. Metal inserts can be molded in.

See your jobber or write }

The RUBY CHEMICAL CO.

65 McDowell St., Columbus 8, Ohio

with

Write for full details, samples, prices.

MYCALEX CORPORATION OF AMERICA

“Owners of ‘Mycalex’ Patents” e i
CLIFTON, N. J. '

CRYSTALS “WN{iTY
EXCLUSIVERLY

 NATION-WIDE.MAIL
QRDER DISTRIBUTORS
< SINCE 1928 " ="

SINCE
(CRvETALE)
V 1934

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

RADIC o ELECTRONIC

DEVICES For Trade...Industry... Vocational
... Communication. .. Public Utility and Ex-
perimental Applications

BURSTEIN-APPLEBEE CO.
1012-14 McGee St. Kansas City 6, Missouri

Electronic Redearcs & M.

CORP.

® Need an Electronic Product Designed NOW?
® Need the Professional Assistance of Electronic
Consultants in YOUR Design?

Let our experienced staff take over the complete design respon-
sibility of a communication or electronic product for you to manu-
facture. Or if you require expert assistance in your ‘design, call
on us as your consultants, Write today, describing your problem.
ELECTRONIC ENGINEERS, Designers & Consultants, Box 545,
COMMUNICATIONS, 19 E. Forty-Seventh St., New York 17, N. Y.

® Ted MHeEtroy

Worid’'s Largest Manufacturer of
Wireless Telegraphic Apparatus

COMPLEYE CENTRAL OFFICE £QUIPMENY

McElroy Manufacturing GCorp.

82 Brookline Avesse <« Bostos, Massachusetts

5805 HOUGHN AVENUE CLEVELAND 3, OHIO
Development and Manufacture of

TRANSMITTERS AND RECEIVERS, AM
INDUCTION HEATING FURNACES Ahib [N
ELECTRONIC GAUGING EQUIPMENT
INDUSTRIAL ELECTRONIC EQUIPMENT

teries. cylindrical construction in a high voltage de-

Two-way radiotelegraph and radiotele-
phone facilities for 500 and 8,280 kc¢, are com-
bined in a single binnacle-shaped waterproof
housing. Operates with a 300' antenna, carried

aloft by either a kite or a balloon.
lapsed balloon in 2 hermetically sealed comn-
tainer and a small canister of helium, arc
standard parts of the equipment. Weather and
wind conditions determine the use of either the
balloon or the kite. The balloon is designed to

Kite, a col-

remain aloft for a week or more.
Transmitter delivers 5 watts to the antenna.
Keying device provides transmission of groups
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of SOS signals to summon aid and “long dash”
signals for radio direction finder bearings.

Receiver is pre-tuned to the 500-kc interna-
tional distress frequency. It also can be tuned
to sweep the short-wave band from 8,100 to
8,600 kilocycles.

» * ®

WALSCO SYNTHETIC WIRE
INSULATION

Synthetic wire insulation, “flexitube,” has been
announced by the Walter L. Schott Company,
9306 Santa Monica Boulevard, Beverly Hills,
California. )
Flexitube is said to be resistant to abrasion
and effective over a temperature range of
minus 35° C to plus 75° C. )
Insulation is also said to be practically im-
pervious to oils, grease, alcohol, hydro-carbons,
alkalies and acids; it is affected by ketones and
some chlorinated hydro-carbons. The average
tensile strength is claimed to be 3,000 psi.
Stock colors are red, black, green, and clear;
other colors can be supplied. Sizes (B-S gage)
range from 2 to 18.
A sample kit containing various sizes and
colors will be furnished free upon request.

* ¥

JOHNSON NEUTRALIZING
CAPACITORS

Type TN neutralizing capacitors featuring

www americanradiohistorv com

sign have been announced by E. F. Johnson
Company, Waseca, Minn.

Two sizes are available, rated at 45,000 volts
and 35,000 volts peak breakdown, respectively.
Capacity ranges are 33.1 to 12.6 mmifd for the
former and 26.0 to 7.2 mmfd for the latter.

Rough adjustment of capacity is made by
moving the outer cylinder under the clamp,
and precision settings are made by rotation
of a shaft, the location of which may
changed in steps of 45°, around the axis of the
condenser.

Material is spun and cast aluminum. Connec-
tions are made direct to aluminum castings
and leads may come off at any angle.
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PRODUCERS of:

@ Variable Resistors
@ Selector Switches

@® Ceramic Capacitors,
Fixed and VYariable

® Steatite Insulators
@ Silver Mica Capacitors |

@.

Division of GLOBE-UNION INC., Milwaukee

Filters and Transformers

Ournew Catalog covering the specialized line of

ADC Transformers, Filters, Equalizers, Key Switch-
es, J'agks, Plugs and other electronic components

is now ready.

Write for ADC Catulog No. 14.

eectto Devetppmeer Co.

2833 13th Ave. 5., Minneapolis, Minn.

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.

KURMA

ELECTRIC
C O.

35-18 371h STREET e LONG ISLAND CITY 1; N. Y.‘

ATF REMOTE CONTROLS

Four types of remote-control systems, developed
under the Yardeny patents, are now being made
by the American Type Founders, Incorporated,
Remote Control Division, 11. W. 42nd Street,
New York 18, New York.

One type is a continuously variable control,
with a non-synchronous follow-up control pro-
vided with a repeat back indicator for position-
ing the shaft of a reversiblc motor to any point
of any revolution. Another is a multi-turn se-
lector. This unit is motor-driven and its
connected load may be placed in any one
of several (usually six) adjustable posi-
tions over one or a number of revolutions. The
third type is a dual control. This incorporates
the features of both the continuously variable
control and the multi-turn selector. By this
combination, the operator may position the load
to any one of the pre-set positions, or by turn-
ing a knob, to any point over the full range.
Fourth unit is an intcgrating selector. This
provides automatic setting of the load to many
positions with a comparatively small number
of push buttons.

ATYF reports that riormal accuracy of posi-

tioning can be as close as one one-hundredth of
a degree of the output shaft.

HARVEY-WELLS DECADE UNITS

A decade unit that is said to provide almost
any desired value or combination of values cov-
ering capacitance, inductance, resistance, trans-
former ratios, etc., has been developed by the
Harvey-Wells research laboratories of Harvey-
Wells Electronics, Inc., Southbridge, Massa-
chusetts.

MAGNOGRAPH RECORDING TAPE

A multiple linc steel t‘;\pe lmagnetic reco(r;hgg
method ““Tatkertape,” has been announced by
Magnograph Cor‘;)oration, _ 5800 West Third
Street, Los Angeles 36, California. )
Licenses for the production and merchandis-
ing of Magnograph devices in the home-record-
ing, business dictation, educational and enter-

www americanradiohistorv com

tainment fields, are now being granted accord-
mg to M. B. Price, executive vice president.

The Magnograph method uses a steel tape,
%’ wide, .002” thick. Tensile strength is said
to be 36500 psi. Tape speed can be varied
from 30 feet per minute for speech to 60 to 75
per minute for music.

Mutltiple line recording is said to permit the
use of from two to twenty channels. A 4 reel
containing 400" of tape will produce one hour of
music or speech.

x*  ®

MARION MULTI-RANGE METERTESTER

A 0-25 microampere/0-10 ma/0-100-volt multi-
range metertester featuring a stepless vacuum
tube voltage control; 85’ mirror scale standard
instrument and .19% wire-wound resistors has
been announced by the Marion Electrical In-
strument Co., Manchester, New Hampshire.

Type 6N7 tube is used as a grid-controlled
variable resistor. Power supply uses a 6X5 full-
wave rectifier with a VR150-OD3 voltage regu-
lator.

Overall accuracy is said to be better than %4
of 1%, with tester hand-calibrated by the po-
tentiometer standard cell method, on equipment
certified by the Bureau of Standards. Instru-
ment is said to have a basic sensitivity of 10
milliamperes.

The unit is housed in an oak carrying case.
Distributed by the Electrical Instrument Dis-
tributing Co., 458 Broadway, New York, N. Y.

— e oy
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AUVDAX

RELAYED-FLUX

The Importance of
SPECIALIZATION

Aside from outstanding and
long-acknowledged technical skill
— our “Specialization Formula”
is probably as fully responsible
for the world-renowned AUDAX
quality as any other single
factor.

We proudly concentrate all our
energies and resources upon
producing the FINEST pick-ups
and cutters. Because we are spe-
cialists in this field. much more
is expected of us. Because the
production of fine instruments
like MICRODYNE is a full time
job, it stands to reason that we
could not afford to jeopardize
our reputation—EVER—by mak-
ing pick-ups a side-line.

After Victory, you may expect
AUDAX improvements. refine-
ments . . . master-touches to
heighten the marvelous fac simile
realism of AUDAX reproduction.

AUDAK COMPANY

500-C Fifth Ave.. New York 18, N. Y.

Creators of Fine Electronic-
 Acoustical Apparatus Since 1915

Send for complimentary copy
of our informative

“IPMICK-UPP FACTS™

*

BUY
WAR BONDS
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Agency: United Adv. Agency
BREEZE CORPORATIONS INC..... Frus 9
Agency: Burke Dowling Adams
BURGESS BATTERY CO
Agency: Jloward H. Monk & Aesoc:.xtos
BURSTEIN-APPLEBEE CO . R 1]
Agency: I'rank E. Whalen “Adv. "Co.

CAMBRIDGE THERMIONIC CORPORATION. .. 108
Agency: Walter B. Snow & Staft
CENTRALAB ... ...................
Agency: Gustav M.lr\ Adv. Agency
CINAUDAGRAPH SPEAKERS INC........... .. (00

Agency: Michael F. Mayger

1

CLAROSTAT MFG. CO., INC............... . 76
Agency: Austin C, Lescarboura & Staft

COLE STEEL EQUIPMENT CO...... e TITE.
Agency: Ihrlich & Neuwirth

COLLINS RADIO CO................ 17

Agency: McCann-Erickson. Inc.
COMMUNICATIONS CO0., INC.. bbby 77
Agency: Moran & V\ebh

CONCORD RADIO CORPORATION.. ... ..... 105
Agency: E. H. Brown Adv. Agency

CORNISH WIRE CO...................... ... 93
Agency: Ilart Lehman. Ad\ertleing

COTO-COIL CO.. INC......... Nl 9
Agency: Frank E. Dodge & Co.. “Ine.

CRYSTAL PRODUCTS CO....... . 8
Agency: R. J. Potts-Calkins & Holden

D.X CRYSTAL CO............. e 6 5 % I ama 0D
Agency: Michael I. Mayger

DeJUR-AMSCO CORPORATION ............... 14
Agency: Shappe-Wilkes Inc.

DIAL LIGHT COMPANY OF AMERICA, INC... 108
Agency: II. 1. Gold Co.

DRAKE MFG. CO............ ............ g 100
Agency: The Vanden Co.. In

ALLEN B. DUMONT LABORATORIES INC...... 4
Agency: Austin C. Lescarboura & Staff

EASTERN AMPLIFIER CORP............... 6
Agency: Roberts & Riemers. Inc.

HUGH H. EBY, C ol ser enrmMhm ot i 96
Agency: Renner Advertisers

EITEL-McCULLOUGH., INC. ... ..... .. ] .41
Agecy: 1. C. Cole. Advertising

ELECTRONIC ENGINEERING CO.............. 106
Agency: Burton Browne, Advertising

ELECTRONIC ENTERPRISES. INC....... cee.. 24
Aqency: George llomer Martin

ELECTRONIC LABORATORIES ............ ca 27

Agency: Burton Browne. Advertising
ELECTRONIC RESEARCH & MFG. CO......... (IO
ELECTRONIC WINDING CO................... 85
Agency: Burton Browne, Advertising
FAIRCHILD CAMERA & INSTRUMENT CORP. 20
Agency: G. M. Basford Co.
RADIO CORP...... 30

FEDERAL TELEPHONE &
Agency: Marschalk and Pratt
FINCH TELECOMMUNICATION INC...... ot 18
Agency: Wortman. Barton & Goold. Inc.
GENERAL ELECTRIC
Agency: G. M. Basford Co.
GENERAL RADIO C

GOTHARD MFG. CO............ccoioviunnnn
Agency: Merohandisirlw Advertisers

GUARDIAN ELECTRIC ..................... 63
Agency: Kennedy & Co.

HALLICRAFTERS CO. ................. 35
Agency: Burton Browne, Advertising

HAMMARLUND MFG. CO., INC........... .. .42
Agency: Roeding & Armold. Inc.

HARVEY RADIO CO........... ..... 108
Aaenecy: Shaone-Wilkes Ine

HEINTZ & KAUFMAN, LTO.................. 61
A~encv: 'The Conner Co.

HEWLETT-PACKARD CO. .................. 53
Agecy: 1. C. Cole. Advertising

HICKOK ELECTRICAL INSTRUMENT CO.... .. 80
Agency: White Adv. Co.

THE HOPP PRESS, INC....................... 92
Agency: Gallard Adv. Agency

HYTRON RADIO & ELECTRONICS CORP...... 15

Agency: Henry A. Loudon. Advertising

Agency: Shappe-Wilkes Inc.

MACHLETT LABORATORIES, INc ............. 39
Agency: St. Georges & Keyes

MARION ELECTRICAL INSTRUMENT Co...... 3
Agency: Shappe-Wilkes lnc.

MEASUREMENTS CORPORATION . .......... 98
Agency: Frederick Smith

MEC-RAD DIV. BLACK INDUSTRIES..,...... 13
Agency: G. M. Basford Co.

MERIT COIL & TRANSFORMER CORP..,..... 101
Agency: Merrill Symonds, Advertising

JAMES MILLEN MFG. CO., INC......coocu.... 86

MYCALEX CORPORATION OF AMERICA...... 110
Agency: Rose-Martin, Inc.

NATIONAL UNION RADIO CORPORATION.... 55

Agency: Hutchins Adv. Co.

NORTH AMERICAN PHILIPS CO., INC........ 47
Agency: Erwin. Wasey & Co.. Inc.

OHMITE MFG. CO..........c..cvviveivimnaaaigen 28
Agency: HMenry H. Teplitz, Advertising

PETERSEN RADIO CO............,.¢co0oovuun, i1o

PREMAX PRODUCTS DIV. CHISHOLM- RYDER

CO., INC. ..t o i o&t o o i ST e O

Agency: Norton Adv. Service

PRESTO RECORDING CORP................. e 1B
Agency: The M. H. Hackett Co.

RADIO CORPORATION OF AMERICA......... 50
Agency: KKenyon & KEckhardt. Inc.

RADIO RECEPTOR CO., INC................... 79
Agency: Shappe-Wilkes Inc.

RADIO WIRE TELEVISION, INC............. 82

Areney: Diamond-Seidman Co.

RAYTHEON MFG. CO. .......c.ovvennnneen e 18
Agency: Burton Browne., Advertising

RAYTHEON MFG. CO.. ..................... 26
Agency: Sutherland-Abbott

REMLER CO., LTD. ... ... . viiiiiiiiiinnes s 8
Agency: Albert A, Drennan

THE ROLA CO., INC......... 2 e sl Lo 40
Agency: Foster & Davies, Inc.

RUBY CHEMICAL CO.................. 110

Agency: Ilarry M. Miller, Inc.

SELENIUM CORPORATION OF AMERICA..... 82
Agency: Erwin. Wasey & Co. of the Pacific Coast
SHALLCROSS MFG. CO............ 103

Agency: The Harry P. Bridge Co.

SIMPSON ELECTRIC CO....................... 57
Agency: Kreicker & Meloan. Inc.

SNYDER MFG. CO................. 92
Agency: Philip Klein Adv. Aaenc)

SOLA ELECTRIC CO........................... 9
Agency: Hardy, Advertising

SOLAR MFG RP g s om, sl b AALH 56 e b le S o 25
Agency: 0. S. Tyson & Co., Inc.

SPERRY GYROSCOPE CO.. INC... ... ........ 59
Agency: Young & Rubicam

SPRAGUE ELECTRIC CO..................... 37
Agency: The Harry P. Bridge Co.

STRUTHERS-DUNN, INC. .................. 33
Agency: The Harry P. Bridge Co.

SUN RADIO & ELECTRONICS CO............ 86

Agency: Mitchell Adv. Agency

SURPRENANT ELECTRICAL INSULATION CO. 94
Agency: C. Jerry Spaulding. Inec.

SYLVANIA ELECTRIC PRODUCTS INC....... 3
Agency: Newell-Emmett Co.

TECH LABORATORIES
Agency: Lewis Adv. Agency

THOMAS & SKINNER STEEL PRODUCTS CO. 92
Agency: The Caldwell-Baker Co.

THE GEORGE S. THOMPSON CORP........... 88
Agency: Robert F. Dennis. Inc.

THORDARSON ELECTRIC MFG. CO.......... . %
Agency: Duane Wanamaker. Advertising
TOBE DEUTSCHMANN CORP................ . 34

Anency: Franklin Bruck Adv. Corn.
TRIPLETT ELECTRICAL INSTRUMENT CoO.... 32
Agency: Western Adv. Agency. Inc.

UNITED TRANSFORMER CO.. wagEr s anald 09
Agency: Shappe-Wilkes Ine

UNIVERSAL MICROPHONE CORP............. 29
Agency: Ralph L. Power Agency

UNIVERSAL TOOL CO.. .......covvieivninnn.. 104
Agency: R. J. Potts- Calkins & Holden

VALPEY CRYSTAL CORP.................... 95

Ageney: Cory Snow, Inc.
WARD LEONARD ELECTRIC CO............... 22
Agency: E. M, Freystadt Associates
wESTERN ELECTRIC CO
Agency: Deutsch & Shea Ad\'
WESTINGHOUSE ELEGTRI
Agency: Fuller & Smith & Ross Inc.

WILLOR MFG. CORP.............cevvenvenn. 83
Agency: Sternfield- Godley. Inc.
ZOPHAR MILLS, INC... i gobtmlo | .y A 88

Agency: Copp Adv. Agency
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THE BUTTERFLY CIRCUIT"
o AT HIGH RADBID FREQUENCIES truncmiwion lines have

heen used for a lang time 10 peeform the functions of resonant. eirenits,
L the reginn ncar resonance, the crrve of line impedanece ag a funetion
of frespiency has the same shape a8 the resanauce curve of & virenit with
furaped constantx, ‘The equivaten @ depends upon the freqocney, upon
the configuration of the line, and ajon the materialy used. For a con-
ceatric line, fur instavee, with optimom ratio of entaid: to inside diam-
cler of 3.6, with copper comluctors and aic chelectrie, ) is approsi-
mately 0.1DV fwhere D iv«|h'cim‘-i-!4-diamvu-rnf the outer conduethir in
suchies amt £ the fregnensy ingveles poer sevoml, Speka line has approxi.
mately 75 ohins eharacteristic impedance and. for an inside diamnter of
I inch, has a Q of 1008 st 100 Me. O remomamie. transmission lires are
reactances, bul they change sumewhat differently with feequency than
do evils aml condensers,

While transmission lines have been uned at wioderately high fre-
aquencies mainly (o oltain superior porfoanance as expressed hy high:
values of @, they have secnied to be the only praciical means of tming
at stitl higher freqpancics. [thas been assined that conventionat tuning
devices were of little use at requencies over o fon hinulred wegaeyeles,
and w0 conventric liaes have ganerally teent adopted. Theanstically,
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‘Do YOU Read the G-R EXPERIMENTER?

comparisons; methods of obtaining low distortion
at high modulation levels; antenna measurements
with the r-f bridge; impedance bridges assembled

® SENT WITHOUT CHARGE each month to scien-
tists, engineers, technicians and others interested in
communication-frequency measurement and control

instruments and problems, the general Radio Experi-
menter has been published continuously since 1926.
Each month it contains eight pages of articles de-
scribing new G-R instruments, new ways of using

from laboratory parts; measuring 0.003 horsepower
with the Strobotac; a 500-Mc oscillator; the butter-
fly circuit; a method for measuring small direct
capacitances; and many others of similar nature.

To receive the Experimenter merely fill-in, clip
and mail the coupon below. If you do not want to
cut this magazine, please supply us with ALL the
information requested on the coupon. A postcard
will do.

} G-R equipment, and a number of applications of a
general engineering nature not specifically relating
to General Radio products.

Included in recent issues have been such articles
as: use of the cathode-ray oscillograph in frequency

t
fi Mail NOW! PLEASE FILL-IN COMPLETELY

:] ;O—:-Ge:er;R:di:E-)EPERTMEN-’FER—, ;7-5 -1\_/I-as: A:e.,-zlz;br-igg;&—-M:s’s.— - B

! Enter my COMPLIMENTARY subscription to the G-R EXPERIMENTER.

? Name (print)................. c» ra B e SN 07 ¥ B Company Name. . ... .. 516 07 68 & i S0 4 NE (7 Patioll Fa o8

: Company Address. . . ... IR g 7 S48 s i T S g b A Camn 1 < g o o =
Your Title. ...........................

Type of BUSINeSS. . ... vvuenuruiinnrecraneeemaiiennnie .,

4>y GENERAL RADIO COMPANY

920 S. Michigan Ave., Chicago 5 1000 N. Seward St., Los Angeles 38

Cambridge 39,
Massachusetts

90 West St., New York 6
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These Westinghouse details can help you equip
electronic apparatus for the heavy-duty require-
ments of industrial service. Engineers and operat-
ing men in the central station and manufacturing
industries are familiar with them and their
predecessors—they have set the specifications for

them over years of operating experience—expect
to find them on equipment they select. By using
them on your electronic, apparatus you will
immeasurably increase acceptance.

Westinghouse industrial details are simple,
rugged, and positive in operation. Rapid assembly
.. . and improved appearance (when this doesn’t
sacrifice smooth functioning) are major consider-
ations.

Other available details include pushbuttons,
knife switches, test switches, card holders, termi-
nals, etc. For more information, write your
Westinghouse office. Westinghouse Electric

Corporation, P.O. Box 868, Pittsburgh 30, Pa.
J-60598-A

VVestinghouse

PLANTS IN 25 CITIES . ., OFFICES EVERYWHERE

INDUSTRIAL DETAILS

THESE WESTINGHOUSE INDUSTRIALJ

DUTY DETAILS SAVE TIME IN
BUILDING ELECTRONIC APPARATUS

INDICATING LAMPS

for minature steel panels . . . gives maximum illymination
for the smallest panel space. Makes an attractive combina-
tion with the Minatrol switches below.

Rectangular Indicating Lamp—A low-drain lamp for ex-
treme angular visibility and compact mounting. Of medium
size, it is especially suited for installation with switches
shown below.

Large Indicating Light— Provides high illumination and
can be universally mounted., Has comparatively high drain
but gives maximum visibility at greater distances.

These indicating lamps. for mounting on panels up to 2 inches thick,
operate on a-c or d-c, from 25 to 250 volts. Lenses are available in clear or
opalescent and in red, green, blue, amber. For additional information, ask
for Catalog Section 37-200. For suggested panel drilling layout of switches
and groups of indicating lamps, write your Westinghouse office.

CONTROL SWITCHES

Minatrol— A compact switch, with small dimensions, to
save spacc on miniature panels. Has heavy-duty contacts
which eliminate interposing relays in most circuits. Avail-
able for control, instruments, temperature indicators, etc.

Type W Switch— A standard heavy-duty control switch
available in a variety of full-hand grips—removable,
keyed type; pull-out lock type, automatic-return-to-neutral
type: and stay-out types. Used for’control, instruments,
temperature indicators, etc,

Auxiliary Switch—Similar to Type W, except it is mechan-
ically actuated by levers. Can be actuated by doors or
moving mechanisms—and is commonly used for safety
interlocks, sequence or process controls. Special mounting
provisions and housings, including an outdoor type, are
available.

Seluoctor Switch—Locks into eath position. and can be
operated by one hand—thus leaving other hand free for
other operations. Handle is pushed in for release to turn.
Circuit is broken by auxiliary contacts. Available in 4
to 24 single-pole, or up to 8 double-pole arrangements.

For additiohal information on the Minatrol switches ask your Westinghouse
office for Catalog Section 37-175; for Type W and auxiliary switches ask
for Descriptive Data 37-150.

TERMINAL BLOCKS
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8-circuit black terminal block

Cover partially removed, showing clamp
with high-pressure connectors.

type terminalson 8-circuit terminal block.

These terminals are used extensively in Westinghouse products and arc
available in a variety of molded bases, terminal constructions and number
of terminals. The three commonly used combinations are:

1. 4, 5, 8 or 12 terminals per block—with standard or captive high-pressure
terminals or hardware. This is a standard type board with black molded
plastic base of high impact strength and very low moisture absorption.

2. This block is specified for Navy electronic equipment. Black molded
plastic base has high impact strength; low moisture absorption and high
fire resistance. Hardware includes binder head screws and shakeproof washers.

3. This block is specified for Navy switchgear—has 4, 8 or 12 terminals,
and standard hardware. Has black molded plastic base of high impact
strength, low moisture absorption, and ‘high fire resistance.

www americanradiohietorv com

Round Minalite — A medium-drain lamp especially suited §
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