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HABVEY OF.CAMBRIDGE.

For many years, HARVEY OF CAMBRIDGE
has built transmitters considered standards of
quality and dependability. Yet, these new
HAR-CAM FM Broadcast Transmitters that are

about ready for release, will be far and away
the finest ever to bear the HAR-CAM name.

Here’s why:

As specialists in the manufacture and develop-
ment of communications equipment, receivers
as well as transmitters, for Commercial, Marine
and Emergency use, we have gained a thorough
knowledge and understanding of «// phases of
the industry. This sound background has been
greatly enhanced by the additional skill and
“know-how” gained through war work, parc-

HARVEY RADIO LABORATORIES, INC.

CAMBRIDGE 38, MASSACHUSETTS

442 CCNCORD AVENUE

| 250 anp 1000 WATT FM BROADCAST TRANSMITTERS
ARE On Ttte Way. . .

ticularly in the development and production of
vital Loran Radar Transmitters and other im-
portant communications units. Add to this
improved production facilities and advanced
precision methods of manufacture and you can
readily understand why HAR-CAM FM Broad-
cast Transmitters will provide the last word in
efficient, dependable and economical trans-
mission.

Now is the time to get the complete story on
these new HAR-CAM 250 and 1000 watt FM
Broadcast TRANSMITTERS.

www.americanradiohistorv.com
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FERRANTI DIVISIONS OFFER

LOW COST rrobucrts

FERRANTI HIGH QUALITY

TRANSFORMERS

AUDIO AND POWER TRANSFORMERS
CHOKES - FILTERS - COILS + ETC. ETC.
STOCK UNITS
HERMETICALLY SEALED — CUSTOM BUILT
LARGE OR SMALL QUANTITIES

ELECTRONIC AND MECHANICAL ASSEMBLIES
SUB-ASSEMBLIES - COMPONENT PARTS

FERRANT!I NOW OFFERS :
THE BENEFITS OF WAR-GAINED EXPERIENCE
ON ALL TYPES OF
ASSEMBLY JOBS — LARGE OR SMALL

FERRANTI. HIGH QUALI‘T-Y-
SHEET METAL & BAKELITE

FABRICATION

: FROM SHEETS, RODS AND TUBES —PANELS
|| CASES, TERMINAL BOARDS, RACKS, CHASSIS, ETC.

_ "; CUT — PUNCHED — DRILLED — ENGRAVED
FINISHED TO SUIT YOUR NEEDS

ok gy =

 QUALITY— AT LOW COST .. PROMPT DELIVERY
FERRANTI ELECTRIC, INC. « RCA BUILDING

" NEW YORK 20, NEW YORK
SEND US YOUR SPECIFICATIONS FOR IMMEDIATE ATTENTION
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LEWIS WINNER, Editor
F. WALEN, Assistant Editor

e See...

THE COMMUNICATIONS INDUSTRY is
scheduled to initiate one of the most
diversified and intensive development and
production programs in its entire history
during the coming twelve months of the
New Year, 1946. Plans encompass new
materials, components and equipments for
the rapidly expanding transmission and
reception fields . . . fields which will in-
clude train radio; municipal and state
police, fire and forestry systems; all
forms of mobile operations for highway
and local use; fixed and mobile relay
systems; aviation; rural telephone ex-
changes; public utilities; geophysical ser-
vices; amateurs; facsimile and a-m/f-m
and p-t-m broadcasting, and television.

Striking evidence of this active interest
appeared in a recent statement by the
FCC, which disclosed that the FCC staff
will have to be doubled and perhaps
tripled to process the thousands of sta-
tion applications already received and
still pouring in. Over 700 applications
for {-m broadcasting stations alone have
already been sent in to Washington.
Commissioner Paul A. Walker has pre-
dicted that at the close of 1946 there will
be over 2000 f-m applications on file.
Hundreds of television forms have also
been received. Buses, trucks, railroads,
rural independent telephone companies
(of which there are over 6,000), harbor
and lake craft, and a variety of other
commercial activities have been filing
station applications with the FCC.

The recent FCC television report providing
extra channels in the nation’s first 140 markets,
which will eventually extend a chain of over
400 stations throughout the nation, has also
emphasized the expansion possibilities of the
industry.

Cost studies have disclosed that unprecedented
peacetime budgets will be appropriated for
communications equipment. The recent analysis
of f-m station costs by the FCC for the Senate
Small Business Committee revealed that even
a 250-watt station will involve an expenditure
of from $6,000 to $14,000 covering the cost
of transmitters (including royalties), antenna
(but not supporting structures), control consoles,
remote pick-up (wire line), turntables and moni-
tors. Other station costs revealed were: 1-kw
station, $10,000 to $20,000; 3-kw station, $12,-
000 to $24,000; 10-kw station, $22,000 to $34,-
000; 50-kw station, $73,000 to $85,800 (all costs
approximate). Incidentally, the survey revealed
that deliveries of transmi{‘ters, ordered in No-
vember, will begin around April of 1946. Those
ordered prior to November should come off the
production line starting in January. .

The extensive CAA u-h-f communications
plans for private aircraft are also indicative
of the bright prospects that fact the industry.

A tentative technical program has already been
prepared providing the bases on which receiver
and transmitter manufacturers may plan their
postwar equipment. Extreme simplication is be-
ing fostered by the CAA to both expedite pro-
duction and facilitate operation.

The wartime developments of radar, loran and
shoran; the resnatron and sub-miniature tubes;
laminated-phenolic speaker diaphrams, alnico V
and processed resistor—capacitor ceramic-plate
units, to mention a few, will serve as the basis
of many a 1946 design, and provide an assort-
ment of apparatus for a variety of new and
unusual applications. _

Looks like a banner year for communications!
OVER SIXTY PAPERS on all phases of communica-
tions will be presented at the postwar IRE
Annual Winter Meeting to be held from January
23rd to 26th at the Hotel Astor in New York
City. The meeting promises to be one of the most
interesting ever held.

We urge you to attend.

CONGRATULATIONS TO JACK POPPELE on his re-
election as president of the TBA. A just reward
for his excellent work during the past year!

Including Television Engineering, Radio Engi-

neering, Communication & Broadcast Engi-

neering, The Broadcast Engineer. Registered
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Published by SYLVANIA ELECTRIC PRODUCTS INC., Eruporium. Pa.

NEWS

ELECTRONIC EQUIPMENT EDITION

1945

- NEW, SENSATIONALLY SMALL SYLVANIA TUBE
- WILL PERMIT RADIOS OF CIGARETTE-PACK SIZE

Fuze-Type Tube Adaptable To All Battery Sets

Sylvania Electric announces a revolu-

tionary new radio tube, the size of a |

peanut, which is as significant to the
development of sets as the famous
Sylvania Lock-In Tube.

Originally designed as the T-3 fuze-
type tube, this tiny electronic unit 1s
the commercial version of the radio
proximity fuze tube developed by
Sylvania. These tubes are being made

in low-drain filament types. The

have long life and are so rugged that I

they won’t break when dropped. Their
low-drain characteristi
tage of a new mimature hattery de-
veloped during the war — permitting
the design of radios ranging from the

take advan-

unit will provide electrically and me-
chanically superior features sinular to
the Sylvania Lock-In Tube. Since the
T-3 type of tube was originally de
signed to withstand the shock of
travelling inside a spinning artillery

shell. it will be even more rugged

size of a package of cigarettes up to | than the Lock-In, which has hecome
a deluxe farm receiver. known for its superiority for all types
The new, tiny, complete electronic | of sets.

 THE T-3 TUBE LINES U

LOCK-IN

P WITH OTHER FAMOUS SYLVANIA TUBES

A definlte advantage of the
fuze-type tube isthatsockets
are not a requisite. Tubes
may be wired directly into
the equipment.

MINIATURE

SYLVANIA¥ ELECTRIC

MAKERS OF RADIO TUBES: CATHODE RAY TUBES:

Emporium, Pa.

ELECTRONIC DEVICES: FLUORESCENT LAMPS. FIXTURES. WIRING DEVICES: ELECTRIC LIGHT RULBS

COMMUNICATIONS FOR DECEMBER 1945 ® 3
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JAPACITOR

mersh

X
@ With tiny silvered micas, it's precision: capaci-
fance tolerances of 1%, with temperature coeffi-
cients and stability requirements to meet the
highest characteristics requirements of JAN-C-S;
excellent retrace characteristics; practically no
capacitance drift with time; exceptionally high Q.
Yes, Aerovox specializes in such precision capaci-
tors.

And at the other extreme are giant Type 26 oil-
filled capacitors for high-voltage requirements
such as in X-ray equipment, high-voltage test and
laboratory equipment, and for carrier-current cou-
pling. Again, Aerovox specializes in high-voltage

oil-impregnated, oil-filled capacitors.

But how, you ask, can one organization really
specialize in such totally different products? The
Aerovox answer:

The huge Aerovox plant is really several plants
in one. Micas are made in the Mica Department,
oils in the Oil Department, electrolytics in the Elec-
trolytic Department, and so on. Each has its owN
engineers, supervisors, trained workers.

Thus you are assured of that specialized crafts-
manship that insures the best in highly specialized
products, alongd with the convenience, certainty
and economy of ONE outstanding source of supply.

® Try us on that capacitance problem

AEROVOX CORPORATION, NEW BEDFORD MASS.,
Export: 13 E. 40 Sv., NEw YQRK 16, -N. Yr ®

4 e COMMUNICATIONS FOR DECEMBER 1945

u.s. A
Cable: ‘ARLAB’

INDITVIDUALLY TESTED

SALES OFFICES IN ALL PRINCIPAL CITIES
- In Canada: AEROVOX CANADA LTD., HaMILTON, ONT.
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GROUPED about the widely acclaimed Two-million-Volt

Precision X-ray Tube are other Machlett tubes for medical,

industrial and radio purpbsés. In each of these tubes are incor-

porated the inherent skills employed by Machlett in

the deyelopmen} of this unique tube. They are your

assurance of long life, ruggedness

and dependability in whatever fleld S LRORS

they are used. Machlett Laboratories, :

“Inc., Springdale, Connecticut.

-
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APPLIES TO RADIO AND INDUSTRIAL USES
E ITS %mns OF ELECTRON-TUBE EXPERIENCE
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Does Television Make Economic Sense ?

What capital investment is required for a full-  extensive experience in developing television
service television station? What will be its annual ~ broadcasting equipment, in building more tele-
operating cost? What is the revenue expectancy  stations than any other company, in designing and
from time sales? What is a fair tele-time rate?  constructing DuMont’'s new John Wanamaker
Shall rehearsal time be charged for? How will 2 Studios, in operating its own tele-station since
network afhliation affect profits? 1941, and by continuous laboratory, market and
These hard-headed questions are boldly and auc;‘xence. r.esear,ch.
elevision experts generally are agreed that

DuMont has the “tele-know-how” needed to set

a pattern for profitable station management. This

frankly answered with exciting facts and figures in
DuMont’s new booklet: ““The Economics of Tele-

ision”’—just off the press! :
vision —just o P new booklet makes such a pattern available. Please

DuMont's answers arc backed by DuMont’s  request it on your firm letterhead.

Copyright 1945, Allen B. DuMont Laboratories. Inc.

_(xa;

[ i Wm 5{;/( Freszees arecl. E(c:fx o
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¥

ALLEN B. DuMONT LABORATORIES, INC.. GENERAL OFFICES AND PLANT, 2 MAIN AVENUE, PASSAIC, N. J.
TELEVISION STUDIOS AND STATION WABD, 515 MADISON AVENUE, NEW YORK 22, NEW YORK
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Collins 12Z
Remote Amplifier

A high quality four chan-
nel remote amplifier, a.c.-
d.c. powered. The d. c.
source consists of self-
contained batteries which
take the load automatically
in case of a.c. line failure.
Gain, approximately 95 db.
Frequency response, 30-
12,000 c.p.s.= 1 db. Power
output, 50 milliwatts.
Weight, with batteries and
carrying case, 32 pounds.

i FOR BROADCAST QUALITY, IT'S...

The new Collins 300G-1 AM broadcast transmitter
is an Operator’s idealo Its components are the finest

available, with very high safety factors, and all are completely and immediately
accessible. Replacements, if necessary, are just a quick, simple one-man job!

Circuit design, physical arrangement, and workmanship throughout, meet the
superior standards which station engineers have come to expect of Collins engineering,

The nominal power output of the 300G-1, 250 watts, can be reduced to 100 watts
by means of a switch on the control panel. The response is flat within = 1.0 db
from 30 to 10,000 cycles. Distortion is less than 3% up to 1009, modulation.

Tell us about your plans. We will be glad to study them with you and make rec-
ommendations covering requirements for your entire station, AM or FM, and of any
power. Collins Radio Company, Cedar Rapids, Iowa; 11 West 42nd Street, New
York 18, N. Y. In Canada, Collins equipment is sold
by Collins-Fisher Limited, Montreal.
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RCA TEST EQUIPMENT

to help speed your television-receiver production

F your television-receiver program has been held up because
I of inadequate test and measuring equipment, here’s the
answer. RCA will begin to deliver the instruments shown here
in 60 to 90 days. They are not experimental or first post-war
models, but service-tested equipment—developed before the war
and perfected as a result of RCA’s extensive television research
and manufacturing work "during the war for the armed forces.

With items 1 through 4, a complete video signal can be pro-
duced, making it possible to measure and adjust accurately the
focus, contrast, resolution, and scanning linearity of your tele-
vision receivers.

Items 5 through 8 are other instruments we believe you will
also find useful in easing your laboratory and testing problems.

Anearlyindication from you of your testand measuring require-
ments will assure prompt delivery of this hard-to-get equipment.

'I MONOSCOPE CAMERA

Produces a fixed television signal for
aligning and testing equipment such
as television receivers, transmitters,
and monitors. The signal is produced
by scanning a stationary pattern
mounted permanently inside the
monoscope tube. It is designed for
rack mounting for use with items 2
and 4. The filament supply is self-
contained, but a separate regulated
plate supply is required. The 580-C
unit (item 3) is ideal for this purpose.

2‘ DISTRIBUTION AMPLIFIER
(TYPE TA-1A)

For use with the synchronizing gen-
erator and monoscope camera. Appli-
cations include: transmission over
coaxial lines of pictures and synchro-
nizing signals to various locations,
feeding signals from program line to
monitors, for isolating distributed
pulses, as a mixer to combine syn-
chronizing with picture signals to
form the complete video signal. Re-
quires a regulated plate supply.

3 REGULATED POWER SUPPLY
(TYPE 580-C)

For supplying the plate power re-
quired by the monoscope camera and
distribution amplifier. Regulation is
better than .25 per cent over the
range between 50 and 400 milliam-
peres; output voltage is adjustable
between 250 and 300 volts; output
ripple is lower than .012 per cent of
the d-c output voltage. This unit may
also beused for general-purpose work.

WwWWWwW.americanradiohistorv.com

(TYPE TC-1A)

4 SYNCHRONIZING GENERATOR

Ideal for design and production testing of tele-f
vision receivers, and for application work in'
experimental laboratories engaged in television
work. Provides *‘synchronizing” pulses of suitable
wave shape and frequency for the production, in/
conjunction with camera equipment, of 525-linel
interlaced television signals. It keys together the|
scanning beams of the camera Iconoscope and
the receiver Kinescope to form a perfectly syn-
chronized picture. |
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VIDEO SWEEP GENERATOR
(TYPE 71 1-A)

A quick, accurate, convenient means
of testing and adjusting wide-band
video amplifiers. When this generator
is connected to the input of a video
amplifier and the output of the am-
plifier is connected to an oscilloscope,
a trace is produced on the screen
that accurately shows the amplifier’s
dynamic-frequency characteristic.The
lower-output-frequency limit of this
unit is normally set at 100 kc, and the
high frequency at 8 mc (but the latter
can be easily adjusted to any frequency
between 2 and 9 mc). The sweep to
high frequency and return is smoothly
accomplished in one cyele of the
power-line frequency.

HIGH-FREQUENCY, WIDE-
BAND SWEEP GENERATOR
(TYPE 709-B)

When used in conjunction with an
oscilloscope,this instrument will help
you save time in accuratcly aligning
the i-f and r-f stages of wide-band re-
ceivers. Stage-by-stage alignment is
practical as the generator output volt-
age is continuously variable between
.001 and .4 volts RMS over the entire
frequency range. A calibration marker
permits constant checking of band-
width characteristics.

U-H-F SIGNAL GENERATOR
(TYPE 710-A)

Provides an r-f signal of a known
frequency and amplitude for easily
obtaining the data needed to check
the performance of high-frequency
devices. This instrument provides
smooth and complete attenuation
throughout its range, plus precision
frequency control. Output frequencies
from 370 to 560 mc—just right for
citizens’ radio-phone and other de-
velopment work within these bands.

WwWWW.americanradiohistorv.com

LABORATORY-TYPE OSCILLOSCOPE
(TYPE 715-B)

Especially designed to permit close examination
of extremely short, sharp-fronted pulses and other
unusual wave forms. Produces steady, clear traces
even with random recurrence of signal. Some of
its advantages. for modern dewelopment work in-
clude: Extended range (flat to 11 megacycles),
triggered sweep (individually triggered by each
signal), time-base marker (one microsecond in-
tervals), input calibration meter (to permit direct
determination of amplitude of any voltage com-
ponent in signal), and many other new features.

HERE’'S A QUICK WAY .
TO GET DETAILS

Radio Corporation of America
Test and Measuring Equipment Section
Box T-9083B, Camden, N. J.

Please send me complete data on the RCA
products corresponding to the numbers
circled:

1 2 3 4 5 6 7 8

Name Title
Company

Address

City Zone__State

- A — S — e a— D M e — — - — .
- — AT — — it to—— i i et Smat i e e St St

RCA TEST AND MEASURING EQUIPMENT

RADIO CORPORATION of AMERICA

ENGINEERING PRODUCTS DIVISION. CAMDEN. N.J.
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Medium“Duty
Power Switches

BUILT to meet the exacting standards set up by Old
Man Centralab . . . these already famous Medium

Duty Power Switches are now available at your jobbers
in single or multiple sections up to 6 sections.

Ideal for transmitters, power supply converters and
special industrial and electronic uses. Rated at 7%
amperes at 60 cycles, 115 volts. 3 pole, 5 positions
... or 1 pole, 17 positions or 18 positions continuous
rotation . . . shorting or non-shorting contacts.

Write for Bulletin 815. J

ab

\ Division of GLOBE-UNION INC., Milwaukee i
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This new Type ART acid-etched*, crystal
unit is another Bliley ‘“first”’, designed for
VHF services, such as police and railway
communications, where frequency stability
must be maintained over temperatures
ranging from -55°C. to +75°C. With a built
in heater operating on 6.3 V. at 1 amp.
crystal temperature is held within +2°C.
The unit will maintain an overall frequency
tolerance of +.0059%, or better including
variations due to temperature change and
tolerances required for crystal production.
This rugged, compact crystal assembly is
available for any frequency between 3500
ke. and 11,000kc.

’

L’—.75 =

STANOARD 5 PIY
TUBE BASE =X
ARRANGEMENT =5 +/00 =

CRYSIAL TEMPLRATURE

SUGGESTED OSCLLATOR CIRCULT

: 3 |
O—ir |
D i

; 2 4
X g ;) ]
i
' Os !

BOTrom yvIEN
OF SOCKET

TEMPERATURE STABILITY OF BLILEY TYPEART UNIT
78 '
7e -l ] 0 et
70
-60  -40 -20 o- +20 *40 #60 «80

AMBIENT TEMPLERATURE ~DEGRELS CENT/GRAVE

A schematic diagram of the os-
cillator circuit and tolerance to
be maintained should accompany
requests for quotations. See
above design for efficient fre-
quency multiplicatien.

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

Radio Engineers —
write for temporary
Bulletin CM-26

BLILEY ELECTRIC COMPANY ¢« UNION STATION BUILDING, ERIE, PENNSYLVANIA
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Low Frequency Motor

High Frequency
Oriver

Continvation of High
Frequency Horn
4 ful frequency ranges.

Low Frequency Speaker

TYPE H
SPECIFICATIONS

Power rating 25 watts
maximum, in speech and
music systems. Input im-
pedance 16 ohms. Field
14-20 watts. List price
approximately $100.00.

*See No. 3 JENSEN Monogroph:
“Frequency Range in. Music Re-
production,” for discussion of use-

TYPE H
WITH Compresscon-2ype HIGH-FREQUENCY SPEAKER

The first of a new series of JENSEN Coaxial Speakers,
combining in one coaxial assembly a horn-type high-
frequency speaker with a cone-fype low-trequency
unit. By unique design, the cone of the low-frequency
unit forms a part of the high-frequency horn, thereby
dispensing with a separate horn. An integral two-
channel network gives the desired crossover charac-
teristics. Thus this new Coaxial Speaker provides the
quality of reproduction so essential and desirable for
radio receivers and phonographs for home entertain-
ment, particularly for FM reception and high quality
phonograph recordings.

The distribution characteristics of the Type H Coaxial
are excellent and, when installed in a suitable en-
closure such as a Bass Reflex cabinet, its performance
covers the entire frequency range useful in home re-
production.*

Type H Coaxial, illustrated here with field coil low-
frequency speaker and Atwrce 5. high-frequency unit,
is designed for manufacturers. Other models for more
general use, incorporating #rce 5, design in both
high-frequency and low-frequency units, will shortly
be announced.

These Type J Coanxials, im-
proved over prewar de-
sign, offer low-cost Coaxial
performance in home ra-
dio receiver and phono-
graph entertainment.

JAP-60 (1 5-inch) with HF Con-
trol Switch. List price $79.48

JHP-82 (1 5-inch) with HF Con-
trol Switch, List price $56.18

JCP-40 (12-inch)HFLevel Con-
trol extra. List price $33.48

JENSEN RADIO MANUFACTURING COMPANY o 6603 S.LARAMIE AVE. ¢ CHICAGO 38, ILLINOIS

IN CANADA -~ COPPER WIRE PRODUCTS, LTD. o 137 OXFORD_:STREET, GUELPH, &ONTARIO_” n & l”’a

SPEAKERS WITH 5
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WAR DEVELOPED
REMOTE CONTROLS
NOW BEING APPLIED
TO CIVILIAN NEEDS

Following typical controls
can be operated by:

MULTICONDUCTOR
CABLES, 2 WIRE
SYSTEMS, OR WIRELESS

CONTINUOUSLY
VARIABLE
CONTROLS

provide a means of continuously posi-
tioning a remote foad through one or
many revolutions. The load may be
moved forward, backward or stopped
in any position with high acecuracy.
Any movement of the control knob re-
sults in a corresponding movement
of the load. Types available include
synchronous, _ non-synchronous, (with
back indication), AC.-DC., low or
high torque with or without automatic
scanning. Accuracy to 1/100 of a
degree Is possible.

AUTOMATIC
SELECTORS

make it possible to rotate a remote
shaft to any one of six or more pre-
determined  positions.  Push button
selection is provided for each position.
Positions are easily adjustable to any
desired location through the range of
the unit. Selectors may be provided
for 180° control range or for many
revolutions. Accuracy of resetting may
be as high as 1/100 of 1°.

DUAL CONTROLS

combine the features of the continuous-
ly variable control with those of the
automatic selectors. The control head
is provided with a knob for continuous
positioning of the load, Any movement
of the-knob Is followed by a corre-
sponding movement of the foad. In
addition, a bank of push buttons per-
mlts automatic positioning of the load
to a number of preset locations.
These load positions may be easily
adjusted and relocated to any point
within the range of rotation.

Many Other Controls
Are Being Developed

WHAT IS YOUR
PROBLEM ?

WE MAY HAVE THE

SOLUTION TO YOUR

REMOTE CONTROL
PROBLEM

YARDENY ENGINEERING CO.

"ELECTRICAL

. COMMUNICATION ...
_INDUSTRIAL... AIRCRAFT...
MARINE . .. TELEVISION ...

YARDENY precision remote controls provide a means of
positioning or=moving a load which ‘is.remotely ‘locate

operator. . Positioning accuiracies as high as one part ,

attained. Although this remarkable accuracy. is an’ gutstan
ture of YARDENY controls, they are simple, rugged and \
All are practically’ immune ‘to' temperature . change, “éxtreme shock;
vibration or severe usage—~with dependability proved through ex-.
tensive use by the Armed . Forces. - Tl AN RS e

Basic components of YARDENY: systems are the ‘torque-delivery
unit—an electric motor—and a control head.” Thesé control devices
are ‘applicable to-present standard equipment as ‘accessories, or may

‘be engineered into future‘plannings as an it}'tegra-l part of the assem= =

bly; Metely outline your: specifications ahd,;}je‘qifi'fred quantities for

complete collaboration. “Appointments ‘or demonstrations are“by

request, and you incur no obligation. .

1105-107 CHAMBERS STREET, NEW YORK 7, N.Y..

YARDENY. RICENSEES: SELF WINDING CLOCK COMPANY, INC., AMERICAN TYPE FOUNDERS, INC.,
. MASTER CONTROLS, INC., €. D. & I., INC. F 0

PRI

WwWWwWWwW.americanradiohistorv.com

One of a series of advertising messages currently appearing nation-wide in trade”publications, including ELECTRONICS, AERO-
DIGEST, CHEMICAL & METALLURGICAL ENGINEERING,

INSTRUMENTS, ELECTRONIC INDUSTRIES, ETC.
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Every ddy more STANDARD crystals are being used for general Azrlme, Polzce, Broadcast Azrcraft Amateur
and Commercial uses.

Now the modern STANDARD MIDGET is available for your particular problem.

Write, wire or phone us your needs so our engineering group and production facilities can be placed at your disposal.
STANDARD’s new, up-to-date catalogue is yours for the asking.
The inset STANDARD MIDGET is shown actual size. Background pictures other popular STANDARD types.

STANDARD PIEZ0 CoMPANY

Established 1936

Quartz Crystals and Frequency Control Equipment
Office and Development Laboratory

ScrRANTON, Pa. CaruisLg, Pa., P, O. Box 164 CARLISLE, Pa.
14 e COMMUNICATIONS FOR DECEMBER 1945
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M" THE COUNTERSIGN OF DEPENDABILITY IN ANY ELECTRONIC EQUIPMENT

veits Pro

Tests Prove Eimac Vacuum

Condensers Far Superior

in Operating Efficiency

Ability to handle high current at high frequencies
is the true measure of the performance of a
capacitor. A high peak voltage rating based on
low frequency measurements does not tell the
whole story.

The chart on this page shows the results of tests
at 50 Mc. conducted on a standard EimacVC50-32
Vacuum Capacitor and three other 50 mmfd.
vacuum capacitors, designated on the chart by
“A,” “B” and “C.” At just over 17 amps. (approx-
imately 1525 peak volts across the capacitor) Unit
“A” (rated at many times the applied voltage) be-
came sufficiently heated to melt the solder on the
end caps. Under this same test, the Eimac VC50-32
{ operates at less than 70°.

Eimac introduced the vacuum capacitor in 1938.
It is interesting to note that the original Eimac
capacitor design is still outperformirlg all comers.
Such outstanding performance is typical of all
l Eimac products, which is one of the reasons why
they are first choice of leading electronic engi-
neers throughout the world.

ma3a
Follow the leaders to

EIMAC VACUUM CAPACITOR TYPE VC50-32
General Characteristics

Mechanical:
Moximum Overoll Dimensions
Length - & & b &l 0830 ¢ a0 o . 6.531 inches
Dioreler &' + ‘vl 4 o f@'= » AJ4 ¢ ® 2.281 inches
Electrical:
Moximum Peok Voltage . . « . « + - 32,000 volts
Moximum RMS Current ., < « + o + + ¢ = 28 amps.

EITEL- McCULLOUGH, INC., 1113 San Mateo Avenue, San Bruno, Calif.
Plants located af: San Bruno, California and Salt loke City, Utoh

Export Agents: Frazar & Hansen, 301 Clay $t., San Francisco 11, Calif., U. S. A.
wWwWWw.americanradiohistorv.com
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(A)

(B)

(C)
(D)
(E)
(F)

List Prices . .

.« . this is the sin gle unit* construction of
SHURE Super-Cardioid
Dynamic Mz'cmp/oanes

Single moving coil diaphragm.

Rugged 4 point moving coil
suspension.

First wind and dust screen.
Spring mounted mechanism.
Shock absorbers.

High fidelity transformer.

** Using the “Uniphase” principle, an exclusive
patented Shure development, this single unit
construction is possible in-a unidirectional
Microphone. This eliminates the problems of
matching two dissimilar units and results in
compactness and ruggedness. Because only one
unit is employed, all these advantages are avail-
able at less cost to you.

Shure Super-Cardioid
" Dynamic Microphones

Models “556”’ Broadcast . . . . $82
h Models <55 Um'dyne oo oo $51.45 20 $54.20

| SHURE BROTHERS

Designers and Manufacturers of Microphones and Acoustic Devices
225 West Huron Street, Chicago 10, lllinois ® Cable Address: SHUREMICRO

1

16 e COMMUNICATIONS FOR DECEMBER 1945

WwWWwWWwW.americanradiohistorv.com



www.americanradiohistory.com

Bosst e riommarce

| OF YOUR EQUIPMENT

|

;THE PRECISION, accuracy and de-
pendability of much electrical equip-
ment are impaired by varying supply
voltages.

If varying power supply handicaps
lyour equipment why not install
|magnetic-type RAYTHEON VOLTAGE
STABILIZERS? Long-proved, job-rated,
iand designed to meet practically any
\installation need, they are boosting
| performance in a wide variety of elec-
ltrical equipment in many useful
\applications.

: Get these principal operating
' advantages:

'0 Control of output voltage to within *=12%
of 1150r230 V.

Stabilization at any load within rated ca-
pacities.

—
®

e Quick response. Stabilizes varying input
voltage within 1/20 second.

ie® Entirely automatic. No adjustments. No
moving parts. No maintenance.

Read the complete story in our Bulletin
DL48-537. Write for your copy toaay.

“RAYTHEON

MANUFACTURING COMPANY
WALTHAM 54, MASS.

[ ELECTRICAL EQUIPMENT DIVISION

i \ Excellonce e éO/eohonm

with

voL

41,

TAGE S7qy
- 98, Wi oy

RAYTHEON VOLTAGE STABILIZERS

For Radio e Television ¢ Communications

Radar ¢ Motion Pictures Sound Recording

Electronic Devices o Constant Speed Motors

Production Machinery e

Signal Systems

X-ray Equipment ¢ Testing and Laboratory

Equipment.

WWW.americanradiohistorv.com
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LABORATORY INSTRUMENTS FOR SPEED AND ACCURACY

— o -

-

|

P

J o et
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The High=and Variable *Q”
of This Circvit Means Rapid,
Accurate Wave Analysis

This -hp- Harmonic Wave Analyzer meas-
ures the individual components of complex
waves with speed and surety, because of
the highly efficient composite circuit shown
above. The variable sclectivity of the am-
plifier is the factor which makes it espe-
cially useful for measurements at higher
frequencies. Regeneration is used to give
the amplifier a high effective “Q,” and a
degencration control provides variable
selectivity. The resulting performance of this
circuit is shown in accompanying graph.

CYCLES OFF RESONANCE

0—150 -100 -50 0 +50 4100 +150
= |
1ot ,
< I '
=20— -
Q 5£L’:/CA7’/V/7;’ 55LEZ;{V/W
b~
50 T e
=z
=40 — ’: —4—
LE \_/_45 cps_;l\
I
50

20 KC

In practical terms, variable selectivity
means no tedious “searching out” of the

harmonics to be measured. Yet the finger-
tip control is easy to manage. This charac-
teristic makes the -bp- Harmonic Wave
Analyzer useful for many applications
where constant selectivity would be un-
suitable. Variable selectivity is required in
measuring distortion of sound on recorded
film, disks and other cases where there may
be a small amount of frequency modula-
tion. It is also used in integrating the noise
spectrum in acoustic measurements and
elsewhere when a wider pass band gives a
more representative integration.

The -hp- Harmonic Wave Analyzer cov-
ers the audio spectrum from 30 to 16,000
cps. There is likewise a wide voltage range:
full scale voltmeter readings may be ob-
tained with inputs of .001 to 500 volts.
Thus the 300A may be used with equal
success with low output recording devices
and high power modulating amplifiers.
Other features which make it unexcelled
for both laboratory and production testing
are the linear meter scale, fully protected
against overloads, and the built-in calibrat-
ing system to standardize voltage measure-
ments. With the stability, accuracy, flexibil-
ity and ease of operation of the Harmonic
Wave Analyzer, Hewlett-Packard continues

to set a new standard. 119

HEWLETT-PACKARD COMPANY

BOX 1119E . STATION A . PALO ALTO, CALIFORNIA

Avudio Frequency Oscillators
Noise and Distortion Analyzers
Square Wave Generators

Signal Generators
Wave Analyzers
Frequency Standards

Yacuum Tube Voltmeters
Frequency Meters

Attenuators Electronic Tachometers

18 o COMMUNICATIONS FOR DECEMBER 1945
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These -hp- Representatives
Are at Your Service

Eastern Representative:
Burlingame Associates, Ltd.
11 Park Place
New York 7, N. Y.—Worth 2-217)

Midwestern Representative;
Alfred Crossley
549 West Randolph Street
Chicago 6, Illinois— State 7444

Western Representative:
Norman B. Neely Enterprises

7422 Melrose Avenue
Hollywood 46, California—Whitney 1147

Canadian Representative:
Atlas Radio Corporation

560 King Street West
Toronto 2, Canada—Wa 4761

[ J
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FIT THE RELAY
T0 THE JOB....

NOT THE JOB TO THE RELAY

It's real economy to use relays that are exactly

suited physically, electrically, and mechanically
to your application—and it is Struthers-Dunn’s
business to supply just the unit you need. Today's
list totals over 5,312 standard Struthers-Dunn
types. Each is adaptable to numerous coil and

design variations. .. but, should 1t sull prove
impossible to match your specification

from this list, Struthers-Dunn engi-
neers welcome the oppor-

tunity to ‘'tailor” a new

relay type to your exact

measure.

A typko! application of the
Struthers-Dunn Type 8B X XSO
eleacirical lock-in relay used
with @ J-wiré "high-low™ tem.
pérature control thermostat,

STRUTHERS-DUNN, Inc.

1321 ARCH STREET, PHILADELPHIA 7, PA.

TRUTHERS-DUNN

5,312 RELAY TYPES

PISTRICT ENGINEERING OFFICES: ATLANTA * BALTIMORE « BOSTON = BUFFALO =+ CHICAGO ¢ CINCINNATY o
tFI.EVE'ZAN\D o DALLAS o DENVER ¢ DETROIT ¢ HARTFORD INDIANAPOLIS ¢ LOS ANGERES *» MINNEAPOLIS o
AONTREAL o NEW YORK o PITTSBURGH ¢ ST. LOUIS ® SAN FRANCISCO o SEATTLE o SYRACUSE » TORONTO

COMMUNICATIONS POR DECEMBER 1945 o 9
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341 OF THE 9,675 CAPACITOR
AND RESISTOR TYPES
‘engineered by SPRAGUE and produced in 1944

A good measure of any supplier is his ability to meet BOTH
standard and highly specialized requirements. The Sprague war-
time record offers convincing evidence in both respects.

CAPACITORS + *KOOLOHM RESISTORS - “*CEROC 200 INSULATION

f SPRAGUE
ELECTRIC COMPANY
NORTH ADAMS, MASS.

*Trademarks Registered U. S. Patent Office ‘

IONEERS OF ELECTRIC & ELECTRONIC PROGRESS

20 e COMMUNICATIONS FOR DECEMBER 1945 l
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A.C. Coil Assemblies available
for &6 v., 12 v., 24 v, 115 v.
D.C. Coil Assemblies available for
& v, 12 v, 24 v, 32 v, 110 v.

i * Two basic parts—a coil assembly and
a contact assembly—comprise this simple,
yet versatile relay. The coil assembly con-
sists of the coil and field piece. The contact
assembly consists of switch blades, arma-
ture, return spring, and mounting bracket.
The coil and contact assembly are easily
aligned by two locator pins on the back end
of the contact assembly which fit into two
holes on the coil assembly. They are then
rigidly held together with the two screws
and lock washers. Assembly takes only a
few seconds and requires no adjustment on
factory built units.

Contact Assemblies
Single pole double throw
Double pole double throw

SERIES 200 RELAY

Nearest Jobber NOW!
sxew RELAY 1 connsiar B8

wAk an ﬂ'éld‘"f(‘“ﬁlf N

On Sale at Your

See it today! . . . this amazing new relay with interchangeable coils.
See how you can operate it on any of nine different a-¢ or d-c
voltages—simply by changing the coil. Ideal for experimenters, in-
| ventors, engineers.

TWO CONTACT
ASSEMBLIES

The Series 200 is available with a
single pole double throw, or a double
pole .double throw contact assembly.
In addition, a set of Series 200 Con-
tact Switch Parts, which you can buy
separately, enables you to build dozens
of otber combinations.

Instructions in each box.

NINE COIL
ASSEMBLIES

Four a-c coils and five d-¢ coils are
available. Interchangeability of coils
enables you to operate the Series 200
relay on one voltage or current and
change it over to operate on anotber
type simply by changing coils.

Your jobber has this sensaotional new relay on sale now. Ask him about it. Or write for descriptive balletin.

GUARDIAN

1610 W. WALNUT STREET

@JELECTRIC

CHICAGO 12, ILLINOIS

M| A COMPLETE LINE OF RELAYS SERVING . AMERICAN INDUSTRY

COMMUNICATIONS FOR DECEMBER 1945 o 21
WwWWwWWwW.americanradiohistorv.com


www.americanradiohistory.com

THE PKOS AND (ONS

OF HERMETIC SEALING

HERMETIC SEALING—A wondrous process which was a
‘government “"Must” when ordering Transformers and Re-
actors for war use. At that time we could take no chances
on faulty equipment that might seriously hinder military
operations and inadvertently cause unnecessary loss of life
among our fighting men.

EXPENSIVE—yes, but added costs meant little when the
only thing really important was winning the war.

IN PEACE—we at KENYON are of the opinion that such
expense is not warranted. Past performance of ordinary
eransformers shows conclusively that sealing 1n a metal
case with humidity proof compound along with proper
mechanical design is sufficient. This conclusion is self-
evident if you will weigh all cost factors involved.

SMALL AUDIO-COMPONENTS — KENYON has devel-
oped a range of case sizes (illustrated) which are adapt-

able to Hermetic Sealing and also to a new exclusive
KENYON PROCESS. Despite the fact that the danger of
moisture damage is greater in the small audio-component,
we feel that our exclusive KENYON PROCESS is more
than adequate. While it does not make 100% of the
units proof against a five-cycle test, it does make

all units impervious to salt water immer-
sion over narrower temperature ranges

—and is very much less expensive.

The saving involved by this
new Process is so substantial
that the cost of the few re-
placements that might be
saved by Hermetic Sealing is
more than offset by this much
lower original cost.

000000000000000000000000¢

WNWNNWNWWWWMWW

The items illustrated are only a
few of the many possibilities offered
by KENYON. We will be more than
//, happy to supply complete details on

request,
// Write Now For

= Lllustrated Catalog

0000800000000

-

EXCELLENCE §

000006000020

840 BARRY STREE]
NEW YORK, U. S. A4

COMMUNICATIONS FOR DECEMBER 1945
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R e
; Finer in Performance AND NOW = Smarter in Ap

NTERCHANGEABLE COLORED |

ROUND OR SQUARE...AT NO EXTRA C

2%" and 32" Electrical Indicating Inst

metrt 8iyling, sleek lines, mote color are {nvading the radio dnd electronie ind
puckaging tnd diab blavks and grays ate no longer In step with the timesoa
fHow lakes egial rank with performande in consumef demand

ensing this Linporiuil 1tend, we hets at Marlon presedt a "beduly freatment™s
eledlronle equipmetit in our new and athiaciive lnletchangeable eoloted flange
dilletent iridescent shades, including blue, fed, green, sliver, gold aiid othets
and squate shapes,

Manulucturets who spedily Marlos hefmefically sealed insiruments will §
dppeal of lthese hew llanges will glve added sales value lo their produt
bperalots and experimenters will egpecially welcome the idea because {t
feattite wlll help reduece insitumenli costs by perniitting universal a
"hermelics' when buildlig ot modetnizing their equipment,

LI
Marion “hetmeties” sell ot Ho more than most compelitive
thsituments ... and they'te belng delivered in evet-increasing
Wiite for our 12 - page brochure.

MARION ELECTRICAL INSTRUMENT

L]
,,‘ [ MANGHESTER, NEW HAMPSHIRE
| l EAPORY BIVISION 458 BROADWAY ' NEW 1OHRK 13, N ¥ U

(l CABUE ADDRESS: MBRHANEX
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WE’RE JUST A

"BUNCH OF
HAMS AT

Frankly, the magic of Radio is still a lot of fun to
us! We here at GATES—every one of us, right up

to the top man—put the enthusiastic imagination

of the youngest amateur into our products.

That enthusiasm, supported by a background of
continuous experience since 1922—and backed up
by engineering ability and real precision work-

manship—is what gives GATES Products their de-

pendable quality.

For good Transmitting Equipment — reasonably
priced—for your needs today, tomorrow, or when-
ever—call on GATES! The GATES RADIO CO.,
Quincy, lll., U.S.A,

Write for Details About the GATES Prior-
ity System for Prompt Post-War Delivery

GATES ONE KILOWATT
BROADCAST TRANSMITTER

This GATES Transmitter embodies the latest in en-
gineering developments — modernized and stream-
lined to bring efficiency plus good looks to the
Post-War Broadcasting Station.

All parts are conveniently, accessibly located for
simple operation; and the pressure-type cabinet
assures dustless, cool performance. A Transmitter of
extremely high fidelity.

Detailed Bulletin on the New GATES 1
KW Transmitter Will Soon Be Available

PROGRESS REPORT
GATES is now in full production on civilian equip-

ment and can make prompt delivery on many popular
items,

\
QUINCY, ILLINOIS
New York Office: 40 Exchange Place. Tel: HAnover 2-0198

EXCLUSIVE

MANUFACTURERS OF RADIO TRANSMITTING EQUIPMENT SINCE

24 o COMMUNICATIONS FOR DECEMBER 1945
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|\ We grew up with electronics

Our engineers and executives grew up with Electronics.
Before the war we manufactured commercial radio equipment. During the
war we greatly expanded our engineering and research staff and did extensive
work in advanced electronics for the Army and Navy. Our present
engineering and research facilities occupy more than 30,000 square feet of space.
Our current production program is centered on communications equipment for
rail, air, highway, marine and commercial use. Other products, notably in
the field of industrial electronics, are under development.
Aireon’s engineering and research staff will be glad to consult with you on your

electronic problems. Your inquiry will have prompt attention.

Air'

MANUFACTURING CORPORATION

Radio and Electronics - Engineered Power Controls

-

JUEW YORK « GREENWICH » CHICAGO « KANSAS CITY - OKLAHNOMA CITY : BURBANK « SAN FRANCISCO

COMMUNICATIONS FOR DECEMBER 1945 o 2§
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HALLICRAFTERS NEW $600,000 HOME NOW UNDER

g e

CONSTRUCTION.

CLAIM STAKING

Hallicrafters and Very High Frequency

Based on the facts in the case, Hallicrafters can stake out a
very strong claim to leadership in the very high frequency
field. The facts include such things as the Model S-37, FM-
AM receiver for very high frequency work. The Model S-37
operates from 130 to 210 Mc.—the highest frequency range
of any general coverage commercial type receiver.

Hallicrafters further supports its claim to domination in
the high frequency field with the Model S-36A, FM-A M-
CW receiver. The 36A operates from 27.8 to 143 Mc., covers
both old and new FM bands and is the only commercially
built receiver covering this range.

Further developments in this direction can soon be revealed -
adding further support to Hallicrafters claim to continued supremacy

in the bigh frequency field. _“i

D Io THE HALLICRAFTERS CO., MANUFACTURERS OF RADIO

AND ELECTRONIC EQUIPMENT  CHICAGO 16, U. S. A,

GOPYRIGHT 1945 THE HMALLICRAFTERS co.

WwWWW.americanradiohistorv.com
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500 WEST HURON ST., CHICAGO, ILL.

ORIGINATORS OF TRU-FIDELITY AMPLIFIERS

Thordarson has returned from the war and is ready now to serve
its many customers. Thordarson regrets there has been an inter-
ruption in service performance to regular customers and that
orders could not be filled during the war. Here’s the reason.

The superior quality of Thordarson transformers and other
eléctronic devices was recognized immediately by Uncle Sam at
the outbreak of the war and Thordarson production (100%) was required to fill
all-important government orders.

Now the same high quality that was so acceptable in the recent emergency
is available to you. Thordarson transformers—always the gauge of superior
quality and unexcelled performance—are now even better because of many
new additions and developments made during the war. Thordarson research-
engineering plus Thordarson quality team together in the production of better
equipment and devices for the electronics industry.

New distribution policies and sales promotion plans make Thordarson prod-
ucts and complete informative data on their application and use available
to all customers—everywhere!

ALWAYS THINK OF THORDARSON FOR TOP-NOTCH TRANSFORMERS!

WWW.americanradiohistorv.com
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The Green Vitrohm Enamel used in the
manvufacture of all Ward Leonard
Vitrohm Resistors and Rheostats is an
exclusive development of Ward Leonard
Laboratories — the result of more than
50 years of intensive research in resis-
tor enamels.

Pick the Resistor with the Green Vit-
rohm Enamel and you pick the best.
Now available at your Radio and Elec-
tronic parts distributor.

Write for your free copy of our Radio
and Electronic Resistor Catalog.

WARD LEONARD ELECTRIC CO.

Radio and FElectronic Distributor Division

53 WEST JACKSON BLVD., CHICAGO, ILL.

28 a COMMUNICATIONS FOR DECEMBER 1945
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[What is a Constant Voltage Trans-
‘former? —why is it necessary?—how
\does it operate? —where can it be
‘used? —what new developments
‘have resulted from its world-wide,
war-time use? —

. . . these and many other impor-
| tant questions are fully answered in
| this new SoLa handbook.

The Constant Voltage Transfor-

satisfaction from

mer is an exclusive SorLa product—
the oNLY voltage regulating TRANS-
FORMER. In principle, design and
construction it is different and should
not be confused with ordinary types
of voltage regulating networks.

It employs no tubes and has no
moving parts. It is fully automatic
in operation, it is not dependent on
manual control or supervision and

for:

designers

manufacturers

maintenance
engineers

salesmen

users of
electronic and
electrically
operated
equipment

Thirty minutes of interesting reading that will
help you build a better product or get greater

equipment now in use

protects both itself and the equip-
ment it serves against voltage surges
or short circuit. It instantly cor-
rects voltage fluctuations as great as
30% to within -+ 1% of rated value.
Your product will serve more peo-
ple —better —with built-in Constant
Voltage. There are SoLA units spe-
cially designed for that purpose—
fully described in this new handbook.

Write for your copy
You will find in this handbook a
final answer to the problem that con-
fronts every manufacturer or user of
electrically operated equipment.

Ask for Bulletin _ECV-!OZ

| Transformers for: Constant Voltage + Cold Cathode Lighting + Mercury Lamps + Series Lighting  Fluorescent Lighting » X-RayEquipment + Luminous Tube Signs

& Oil Burner [gnition « Radio « Power » Controls + Signal Systems « efc. SOLA ELECTRIC COMPANY, 2525 Clybourn Avenue, Chicago 14, Illinois

COMMUNICATIONS FOR DECEMBER 1945 - @+ 29
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MICROPHONE 2 -
0

et

\ 0

Echical engineering at East-
tern is the history of many

years in the service of sound
amplification. The 21 Star
Features are the result of intensive expe-
rience dating back to the early days of
radio—the pioneer 20s! Today this
engineering background accounts for the
many innovations we have designed for
the new 1946 Eastern Amplifiers — the
21 Star Features that produce Eastern’s

*U.S. Reg'n Applied For,

e e b S ———

famous Quality Performance. No other
amplifiers, regardless of price, incorpo-
rate so many novel and useful features.
... For complete information and price
list —for the first edition of our 1946
Catalog—write
today! . . . Eastern
Amplifier Corpora-
tion, 794 East 140th

Street, New York
54, N.Y., Dept. 12G

.
L =

N

»

¥
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RESONANT TRANSFORMERS

This high voltage application involved a min-
imum size requirement. For maximum com-
pactness, the final transformer produced has
a turns ratio of 115/5,800, but a voltage
ratio due to resonance of 115/10,000 V.

CONDENSER = PULSE WELDING
TRANSFORMER

This transformer is designed for a small pre-
cise spot welding set. For this type of appli-
cation, design factors include High Q and
maximum surge power transfer. The trans-
former shown is the equivalent of 100 VA
in size, but handles 1,000 VA pulses.

VARIABLE AC SATURATED INDUCTOR
This inductor is part of a voltage sensitive
non-linear network. By adustment of the in-
ductor with a specific capacitor, peak non-

linearity can be adjusted over a substantial

range in voltage.

SPECIAL CONTROL TRANSFORMER
In this odd application, the requirements
were that the primary current go down with
increase in load current. In actual practice,
when normal load is placed on the secondary,
the primary current drops 50%.

The UTC application engineering section is available for your problem.

150 VARICK STREET

C: ;'
[ ALL PLANTS

NEW YORK 13, N. Y.

EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y., CABLES: ‘“ARLAB"
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Try — then cc_n;pq'i‘é; ‘and i G
| professional receiver is an outstanding value. It is
. Ifgﬁq:fesn;y built by craffsmen who specialize in communication
Megacycles equipment. The HQ-129-X has endless improvements
] which are fully described in an eighf-page booklet . .
Write today for complete technical information.
. OF
| S ] |
! X A
; ~ - ‘ !
l ESTABLISHED 1910 ' "o bees
THE HAMMARLUND MFG. CO., INC., 460 W. 34™ ST., NEW YORK 1, N.Y.
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LEWIS WINNER, Editor

DECEMBER, 1945
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Figures 1 (left) and 2 (above)

Figure 1.

One of the 300’ antenna towers now used at KOTA.

Figure 2. Front view of the new transmitter house.

STEPPING UP rrom 1/4 KW .To 5 KW

KOTA Higher Power and Directional Antenna System
Installed to Provide Valley and Mountain Coverage
Iin the Black Hills of South Dakota

ation of KOBH (former call

letters of KOTA) on 1370 and
1400 kc with 250 watts, many plans
and applications had been initiated to
secure an increase in power to ade-
quately cover the trade area. We were
especially interested in giving primary
service to the rich mining districts
located in the rugged mountainous ter-
rain starting at our western city limits
and extending approximately seventy-
five miles to the north and south and
fifty miles west. With these low pow-
ers it wasn’t possible to service these
areas and most Black Hills communi-

DURING the eight years of oper-

. ties which are in deep narrow gulches

A-M BROADCAST TRANSMITTER INSTALLATION.

by A. E. GRIFFITHS

Chief Engineer
Black Hills Broadcast Company

with rock walls on either side extend-
ing a thousand feet upward at approxi-
mately sixty degrees.

We had proposed to use 5-kw on 610
ke. However it was not possible to
secure this channel. We then re-
quested 1,380 ke (DN) using 5 kw and
on July 11, 1944, a conditional grant
for this frequency and power was
issued. This increase in power and
new channel offered a solution to the
balky service-area problem.

Then came the problem of equipment

WWW.americanradiohistorv.com

and installation. The conditional grant
was followed by many sessions with
the WPB. Shortly after these meetings
we arranged for the purchase of a
Western Electric transmitter from
KFH, Witchita, Kansas, and the three
300’ towers from Wincharger.

During December, 1944, we com-
pletely rebuilt our studios in the Alex
Johnson Hotel, utilizing the entire
tenth floor for studios, programming,
sales and management. Full floating
floors and inner walls were used for

COMMUNICATIONS FOR DECEMBER 1945 e 33
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COMMON INPUT

R-F O
GENERATOR

R-F
DETECTOR

Figure 3

& 3— PLUG IN METER
POSITION

—£3— REMOTE ANMETER
COUPLING  LOOP

Schematic of the antenna coupling and phasing circuits of the 5000-watt KOTA transmitter.

{ E TO NORTH TOWER

£ ! TO CENTER
r- —' -'-
sshanansmsnn

=

SPRING

N8°E

0 #8
/  RADIALS

TRANSMITTER .

CABLE
TROUGH

SOUTH DAKOTA STATE HIGHWAY NO.79
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] 10 soutw Towes

Figure 4
Original phasing cir-
cuit with an L-net in
the end branches and
nothing in the oenter
because of the stronger
field required at the

center tower.

Figure 5

The ground system
used at KOTA. There
are one-hundred-twenty
350’ radials from the
base of each tower
with an additional one-
hundred - twenty 150’
radials at the center
alternating between the
longer ones. At the
base of each tower are
also 50’ matts of hard-
ware cloth. The ra-
dials are interwoven
with this cloth and
bonded.

the control room and announce booth. §
One wall, one end floating, was used |
for the main studio. All except one|
end of the main studio were supplied
with acoustic celotex spot glued to a!
thick soft building board. This pro-|
vided the main studio with one live and |
one very dead end with a wide range
in between. The new announce and
control rooms were first completed in
their new locations, then all of the;
equipment moved in over night and,
operation was continued from them,
until the balance was completed.

The composite speech input control |
board and the badly worn turntables:
had been replaced with new Gates
equipment previously during the sum-
mer. Only the chassis of the Gates
30-C input console was used, being in-
stalled in a custom-built console that
fit diagonally across oune corner of the|
control room so that the control oper-|
ator could see well into either studio|
with a very slight turn of his head.
This console arrangement brought the|
two transcription tables closer to the
operator without interfering with the
operation of either console of the turn-
tables,

Although the new transmitter build-
ing, a Z2-story unit, was started in
October and the contractor expected
to complete it within five to six weeks, l
it was not finished until late in March’
this year, because of material and laborf
problems.

i

The building was designed to utilize|
the material that came with the trans-|
mitter and all components were placed
so there would be a saving in the
amount of conduit, wire, copper pipe}
and tubing, etc., used. The original}
installation at KFH had all of the}
equipment installed on one floor, with|
separate rooms for the water-cooling}
and m-g sets, and the high-voltage
transformers. However we placed the
fitament and bias motor-generator sets r-
in the basement almost directly unde:
the transmitter and the high-voltage
transformers in a concrete vault (lir
rectly under the high-voltage rectifies
rack. Two square wiring ducts werd
run parallel under (and in line with)
the transmitter near the basement ceil-
ing, one for a-c and the other for d-c|
with short stubs of conduit extending
up through the floor under each of the
five-transmitter and the one-phasing
units. This simplified the inter-uni
wiring with quite a saving in materia
and gave us 3 much neater floor bacl
of the transmitter.

B

The transmitter and rectifier roon
was made with a 127 ceiling while th.
rest of the building have & ceilings. Th
building is located on the edge of :
small hill with the front of the mai
floor and the rear of the basement bot!

A-M BROADCAST TRANSMITTER INSTALLATIO!}
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Figure 6
‘ Null details of the measured horizontal radiation pattern. .

]
'n ground levels, making it quite easy
» install and remove heavy equipment
n either floor and providing a large
Inderground garage.
Desiring a quieter-than-usual water-
“ooling system and wishing to take
dvantage of the heat dissipated by the
‘aree water-cooled tubes, a small sepa-
ate room was built back of one end
i the transmitter to house the distilled
nyater pump and the cooling system.
‘he inner walls of this room (and all
‘thers within the building) used pyro-
ar sound absorbing blocks, plastered
vith acoustic plaster. The two three-
1ilade fans were removed from the ver-
‘cal radiators and were replaced with
| large squirrel-cage air-conditioning
irpe blower. The two coils were

duct (insulated for sound from the
duct by a short canvas tube) distributes
the air evenly to all sections of the
coils. A flapper valve in this duct per-
mits the diversion of all of the air
through either or both of the coils.
Another in the exhaust duct above the
coils enables us to send the exhaust
hot air either up through the roof or
through a long duct to the opposite end

1s0°
170*

190°
100°

ive®
190

100° z200°
200° 190°

z10° -
+80°

Figures 7 (above) and 8 (below)

In Figure 7 appears the measured horizontal

plane of an unattenuated radiation pattern. Scale

from 100° to 280° is twice that of the major

lobe. Figure 8 illustrates two radiation patterns

of radial &, N 29° E. Patterns cover radiation

at 900 mv/m, conductivity 30; and at 80 mv/m,
conductivity 30.

Figure 9 (below, left)

Measured ratios of di-

rectional to non-direc-

: tional fields. PI d
giounted horizontally on a rack about it ai smeasuort\:g;
high with the blower centered un-  curve is calculated.
derneath, A cone shaped sheet metal °
Il
3
: 380° 3a40° ‘$30° 3g0°
d oo S0 T .
fe
il
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Figures 10 (above,
left), 11 (above) and
12 (below, left)

Figure 10

the daytime
It is non-symmetrical
due to the variance in
ground conductivity. In
Figure 11 appears the
directional pattern for
the nighttime coverage.
This pattern covers
the 4.4 mv/m contour
only, the KOTA night-
time limitation. Fig-
ure 12 shows the tower
light and phase monitor
circuits, and tower de-

tails.

illustrates
pattern.

A-M BROADCAST TRANSMITTER INSTALLATI
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of the building for winter heat or chill}

mornings. There are also two larg)
vents protected with louvres in th
walls of the cooling room with sliding
covers so we may use the air from ouil
side or from within the building. Thil
system has also been very satisfactorl
except that we found it necessary f{!
install an exhaust fan near the ceilin|
of the transmitter room to remove tk!
radiated heat during extreme ha
weather.

The three 300" towers were als
erected in December. They wel
spaced 198" apart, in a line 8° east «
north. Three flashing beacons wet
mounted atop, controlled by a commc
flasher unit in the center doghous
This common flashing unit keeps twf
beacons on and one off continuous
making the load more constant. Tl
current sampling loops were mounte
.21  wavelength (physically) dow
from the top of each tower so th¢
would be in the position of maximuj
current.

The ground system was conve|
tional, consisting of one hundr{
twenty 350/ radials from the base f'
each tower with an additional one-hul’
dred-twenty 50’ radials at the centf!
tower alternating between the long
ones, and 50/ square matts of hardwaf"
cloth at the base of each tower throu
which radials were interwoven a:
bonded. All radials were bonded
heavy copper strips encircling the bas
and four similar strips brought up ov
to the concrete base tops and join
under the insulator base. This poi
is the common ground for each un
The square matts were laid over a
base of crushed rock (4” of coai
under two of fine), then covered wi
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| NE
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60 180 200 220 240 2
AZIMUTH IN DEGREES TRUE

Figures 13 (left) and
14 (right)
In Figure 13 we have
the approximate cur-
rent distribution on the
south tower of KOTA.
Base current read: 1.1
amperes, (non-direc-
tion, detuned and re-
ceiving no power from
transmitter); and .52
ampere (directional,
receiving power from
transmitter). Figure 14

ME

FIELD INTENSITY IN MILLIVOLTS PER METER

NON - shows the cross rad-
DIRECTIONAL ial measurements of /l‘,o\
KOTA.
[
a 1

A

DIRECTIONAL

~ oV

80 100 120 140 160 180 200 220 240 260 280 300
AZIMUTH IN DEGREES TRUE

[
870 OHM

nother 2" of very fine rock after the

onding had been completed. The
. reatherproof antenna coupling units
_i7ere mounted within 8 square dog-
Louses.

Enclosed wooden troughs, 1 high

nd wide, with removable covers were

uilt (from the transmitter house 550 \3\‘

y the center and from there to each \\ﬁ

nd tower) to carry six coaxial cables

nd wiring for the control, remote me- l

r and intercommunication systems. 1310 1320 1330 1340 1350 1360 1370 1380 1390 1400 1410 1420 1430 1440 1450
“he troughs were made with 27 plank ‘
__lottoms on top of posts varving from
I’ to 12’ high and spaced 12’ apart.
.1l of the coaxials and conduit were

[ X

~

(%]
g
4
w
§
Q
<
ul
@
Q
z
<
"}
o
&
b4
7}
Y
[ 4

FREQUENCY IN KiLOCYCLES

texibly bonded and connected to sepa- O ST

pte ground rods every 24" down the
iroughs. The towers are in a low flat
"reek bed. The transmitter building is p oPPOSITE
1200 west on the side of a small hill counTreALANCED | N . gNe o

FLAPPER VALVES

SLIDES W

‘bout 40’ above the tower bases.
| The W. E. transmitter has a D-96020

Fkw unit, and D-97712 5-kw amplifier, °

fach complete in itself with its own Figures 15 (aboye) and
“ h-g sets for d-c filament and bias, and e 16 (below right)

i . X K igure 15 presents the

!ube rectifiers for high-voltage supplies. resistance and react-

| The 1-kw units have the following  &¢° s el

jube complement: Two 271As as sep- tional tower. The
A L . water-cooling distribu-

{rate oscillators; a 271A as an oscil-  tion system is dia-
"tor buffer amplifier; a 276A first r-f grammed ih Bigute 16
' lmplifier; a 276A plate-modulated sec- .
v Lnd r-f amplifier ; a 212E class B third

mp11ﬁer a 228A water-cooled class B 0
90 butput and a 276A first audio resis- CANVAS
"ance coupled to a 212E class A modu- NN STRIP
lator. The 5-kw unit uses two 220Cs —
1"in parallel, class B. ﬁO) Q -BLOWER
of

4't The first power supply uses sik :
’”‘67Bs in 3-phase full wave with 2 kv NS
(Continued on page 81)
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A SIMPLIFIED METHOD
WAVE ANALYSIS

0 F

OST methods of analysis of

complex waveforms are more

or less tedious and laborious,
particularly if no more than the
presence or the absence of some par-
ticular harmonic is sought. An exten-
sion of the classical Fischer-Hinnen
method of wave analysis makes pos-
sible a simplified procedure with the
distinct advantage that the harmonic
components are revealed directly as
waves through the use of simple arith-
metic. In addition a cathode-ray oscil-
lograph may serve as a convenient aid
it the order of accuracy required is not
too high.

Mathematical Background

Let us consider the complex wave
whose equation is:

y = A;sin [@t 4 6,] + A, sin [2wt 4 6,]
+ ... A, sin [mwt 4-0,]
4+ ... A,sin[nwt+40,] 4 ...
where:

w = 2mf = angular velocity of funda-
mental, in radians per
second,

2w, mw, nw = angular velocity of har-

monics, of frequency 2f,
mf and nf cycles per sec-
ond, respectively,

A, A, A, A, represent the maximum

by W. L.

Figures 1 (left) and Table 1 (above)

Figure 1. A given complex wave with one cycle of second harmoniu|
and one cycle of third harmonic as disclosed by analyses of Tables
IT and III (page 40). By inspection, y; = ~— 40 sin 2 ©; ys = 21
sin (3 © —45°).

Table I provides data for the complex wava
of Figure 1

CASSELL

Professor of Electrical Engineering
lowa State College

values of the respective
periodic components of
the complex wave,

0, 0., 6,, 6, ecxpress the possibility
that none of the periodic
components may be in-
stantaneously zero at
time t=20, from which

time ¢ is measured.

‘Let us assume that one complete
cycle of the complex wave is to be
broken up into m equal angular divi-
sions. The limits of the divisions, in
radians, are:

Lower Upper
Division Limit Limit
2w
1 0 —
m
2w 4w
2 — —
m m
m-1
m 2r 2T
m

The equation of the portion of the

38 e COMMUNICATIONS FOR DECEMBER 1945
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complex wave within each division
may be written as:

For division 1:

v = A, sin [wt 4 0,] 4+ A, sin [20t + O,]
+ ... A, sin [met 4 06,]
4. .. A, sin [nwt406,] 4 ...

For division 2

2w
Y:z:AAlSin wt+ex+—
m
4m
+ A: sin 2wt —+ O2+—-
m
+ ... A, sin [mwt 4 6, + 27]
n
+ ... A, sinf] not 4 6, 4 27 —
m
+ . y
For division m :
m-1
Ym = A;sinl wt 4 0, 427
m
WAVEBFORMS

.‘
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This high power industrial tube built
'by Federal is the result of the widen-
{ing use of induction heating for heavy
‘applications...especially designed for
Ithe purpose...built to meet the exact-
ling demands of severe operating con-
| ditions.

Federal’s 9C23 is a tube that can
' stand the gaff...with extra ruggedness
' for stamina...heavy duty filament for
{long life and high power output. ..

W

Fe ’dmzl Telephone and Radio (orporation

Especially for HEAVY DUTY
Industrial Applications

and with the inherent reliability and
exceptional qualities that characterize
every tube in the extensive Federal line.

Here is another instance where
Federal’s long experience and leader-
ship in tube design and construction

contribute to electronic progress. And

it is a good reason to see Federal first
for industrial power. .. rectifier . . .

transmitting tubes.
Remember —“Federal Always Has

Made Better Tubes.”

<4
-
&

Technical Data for Type 9C23
Maximum Ratings for Maximum
Frequency of 20 Megacycles

D C Plate Voltage . . 15,000 volts
D C Plate Current . . . 4.0 amperes
Plate Dissipation . . . . 25 kilowatts

Filament Voltage . . . . 22 volts

Filament Current . . 82 amperes
Overall Length . .19y inches

Type of Cooling . . . « . =« water

a{’é" > Newark I, N.].
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m-1
+AA15in 2“"t+02+41|’

m
+ .. Apsin[mwt4+6, +27(m-1)]
+ ...
) n
Ansinf not 4- @, + 27 (m-1) —
m
o+

If the m divisions are superposed
and added, the resultant wave will
possess the equation :

Ye=Y1+ Y:+ ... ¥m
= A, sin [wt 4 6,]

2
+ A;sinff wt +0, 4+ —
m

m-1
+ .. A sinj wt 4 6, + 2m
- m

+ A, sin [20t + 6]
4r
m

+ . .Aesin[zwt+ 0, + 4~

+ A, sin[Zwt + 6,

m-1

m
A sin [mwt 4 0,,]

+ Ag sin [mwt 4 6, 4 27]

+ ... Agsin[mwt4-6,,4-27(m-1) ]

+ A, sin [nwt + 6,]
n
m

n
+ ...A.sin [nwt+e 427 (m-1)- _]

m

+ A, sin [nwt 6 2w

-+ ...

All components of the resultant wave
with the exception of the mth har-
monic and integral multiples of the mth
harmonic (n/m = 2, 3, 4, etc.), vanish
in the above summation, since p equal

by 2n/p radians add to zero. On the
contrary, the mthi harmonic and inte-
gral multiples of the mith harmonic
consist, respectivelv, of m equal sine
waves in phase with one another. The
equation of the resultant wave, there-
fore, simplifies into:

Ve = mAmsin [mwt 4-QOn]
+ mA sin [nwt 4 0,]

If the complex wave possesses no
harmonic integrally related to m, the

component of frequency n disappears,
leaving :

Yr = mAmsin [mwt  6,,].

In this case, the resultant wave is in
all respects the equivalent of the mith
harmonic of the complex wave, with
the important exception that the maxi-
mum value of the resultant wave is m
times that of the mth harmonic.

Steps in Wave Analysis

The foregoing mathematical back-
ground suggests the following steps in
the analysis of a complex wave:

(1)—Division of one cycle of the
complex wave into equal angular di-
visions, equivalent in number to the
order of the harmonic sought.

(2)—Superposition of the
divisions in (1).

(3)—Addition of ordinates of the
superposed wave-divisions in (2).

(4)—Interpretation of the resultant
wave obtained by the addition of ordi-
nates in (3). The following possibili-
ties exist:

wave-

a. The resultant wave is a
straight line (coincident with the
angular axis, in the absence of a
steady component in the complex

wave). Conclusion . . . absence of
the harmonic sought.

b. The resultant wave is a com-

¢} 0 15° 30° 45° 60° 75° 90° 105°  120°

Division 1 4242 4928 5678 60.00 5678 49.28 4242 4000 4122

Division 2 4122 4000 28.06 0 4242 -89.28 -126.06 -140.00 -126.06

Division 3 -126.06 -89.28 -42.42 0 2806 40.00 4122 4000 4242

3y, —42.42 0 4242 60.00 4242 0 4242 -60.00 4242

Y. -14.14 0 1414 2000 14.14 0 -14.14 -20.00 -14.14
Table III

Analysis for third harmonic
40 e COMMUNICATIONS FOR DECEMBER 1945
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6 0° 15° 30° 45° 60° 75° 90° 105° 120° 135° 150° 165° 180° (
N l‘
Div. 1 42.42 49.28 56.78  60.00 56.78 49.28 42.42 40.00 4122 40.00 28.06 0 -42.42 1
Div. 2 4242 -8928 -126.06 -140.00 -126.06 -8928 4242 0 28.00 40.00 41.22 40.00 42.42
2y, 0 —40.00 -69.28 -80.00 -69.28 —40.00 0 4000 6928  80.00 6928  40.00 0
Vs 0 -20.00 -3464 —40.00 -3464 -20.00 0 20.00 3464 4000 3464  20.00 0

Table 11
Analysis for second harmonic
sine waves displaced from one another plex wave. Conclusion . . . integral

multiple or multiples of the har-
monic sought are present. Division
into a larger number of divisions
and isolation of the highest integral
multiple is indicated.

c¢. The resultant is a sine wave.
Conclusion . .
sultant ordinate by the number of
wave-divisions discloses the
monic sought, in full detail.

Example

Let us consider the complex wave
of Figure 1, the ordinates of which
are tabulated in Table I.

Analysis for the second harmonic
is performed in Table II by superpos-
ing two wave-divisions, adding ordi-
nates of the superposed waves, and di-
viding each resultant ordinate by 2.

The values of y. in the last row of

the table comprise one complete cycle
of the second harmonic, as plotted in
Figure 1. Obviously, the second har-
monic is represented by

40 sin 26,

In a similar manner, Table IIT dis-
closes the third harmonic,- possessing
the equation

va = 20 sin (30 —45°).

As a matter of interest, superposing
five wave-divisions and adding ordi-
nates results in a straight line coinci-
dent with the ® axis, indicating the
absence of the fifth harmonic. Since
analysis for the second harmonic re-
sults in a sine wave, integral multiples
of the second harmonic are. absent in
the complex wave.

Use of Cathode-Ray Oscillograph

The production of a desired number
of superposed wave-divisions may be
accomplished by proper adjustment of
the linear sweep frequency of the
cathode-ray oscillograph. For
ample, Figure 2 represents one cycle
of the exciting current of a small fila-
ment transformer,
shows three superposed wave-divisions

(Continued on page 103)

ex- |

while Figure 3 |

. division of each re- |

har- |

———=

D

WAVEFORMS |
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S will

EEP that designation in mind— ;
electrical app

it when you redesign a lot of yo
ratus for genuine postwar efficiency.
It represents the newest and best in laminated electrical
insulation—a new product produced with & new hbre
base—Glass Cloth—and a recently perfecte
resin—Melamine.

While retaining the easy machinability and wor
that makes rapid production possible, it offers in ‘¢om-
bination many qualities that previously could be d
separately only in much less adaptable insulating ma-
terials.

It has very high strength—tensile, compressive and flex-
ural. It stands up to 440 degrees Fahrenheii for short
periods, more heat than any previous laminated grade.
It also stands arcing for longer periods.

As there is no cellulose in its composition, it resists fungus
growth in the tropics. And moisture absorption is so low,
and has so little effect on it, that its stability of dimensions
and electrical characteristics is equally unusual.

Other materials with glass fibre bases, and new and
useful characteristics are also now available.

You will certainly find usé for it. Remember the name,
Formica FF-55!

Engineering test data is yours for the asking.

THE FORMICA INSULATION COMPANY, 4635 SPRING GROVE AVENUE, CINCINNATI 32, OHIO
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A REPORT ON THE 1945

HE extensive use of u-h-f
equipment during the war pre-

sented quite a series of prob-

lems for the laboratory instrument de A Coaxial Modification of the }ﬂ

sign engineer, particularly in the de
velopment of variable oscillators. [Ef
fective units were built, but because
of their specific applications, they were
not adaptable for general laborator:
use. As a result fixed-frequencv or
limited-range oscillators were Dbeing
used as an expedient. However de
velopment work on wide-range oscil- be made to oscillate at frequencies ap-
lators was not halted. One such de- proaching the resonant frequency of
velopment project proved quite sucess- the tube if the tube has approximately
ful, providing the tuning unit famil- equal grid-cathode and plate-cathode
iarly known as the coaxial butterfly. capacities. However, with practicable

An interesting analysis of the de- circuits, series lead inductance pre-
velopment which led up to the design vents satisfactory operation of con-
of this unit, and a discussion of the ventional triode oscillators near their
unit was offered by Mr. Gross. ultimate frequency limits, so that full

He pointed out while methods exist- advantage of their capabilities cannot
ed for constructing spot-frequency be obtained. As an example of what
u-h-f oscillators using a variety of can be done with conventionial u-h-f
negative grid triodes, the problem of triodes, the W.E. 703, a single-ended
securing frequency coverage of the doorknob, which is self-resonant at
order of 2:1 with good output, single- 1700 mc, can be made to work in a
dial control and no sliding contacts transmission-line circuit up to 1500
was only now being solved. In particu- mc, but it is considered mechanically
lar, circuits and mechanisms have been  impracticable to make the circuits vari-
devised utilizing the capabilities of the able over any appreciable frequency
2C43 lighthouse tube as an u-h-f oscil- range. The same tube used in a butter-
lator. fly circuit works well over the range

Smpie oscillators using a single  of 220 to 1000 mc, but a final ohjection
runing unit, Mr. Gross explained, can to this tube is that its filament should

i
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Butterfly Circuit

E.

Ik

E. GROSS _ |

General Radio Company

lated d-c source.

Of the available u-h-f triodes, con
tinued Mr. Gross, the 2C43 lighthouse
tube seemed to be the best suited ii
the proper tuning mechanisms coul(i
be made. Since this tube was designec
to fit integrally into coaxial-line re
sonators, a tunable coaxial line wagl|
necessarv. This was accomplished
without sliding members by adapting
the butterfly idea to the coaxial line
the result being called the coavial butd:
terfly. 1

The basic form of this tuning unil
is shown in Figure 1, with the highi
frequency position at the top and the
low-frequency position on the bottom
The unit consists of a coaxial line
shorted at one end and open at the
other. The outer conductor is not a
full cylinder but has two 105° sec-
tions cut away. Rotating between in-

|
preferably be run from a well-regu;

Figures 1 (below) and 2 (left)
Figure 1. Basic form of tuning unit, with high:
frequency position at top and low-frequencs
position at bottom. Figure 2. Possible range:
of tuning unit.

ENGINEERING CONFERENCE REVIEW
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ROCHESTER FALL MEETING

Highlights
E. E. Gross, L. C.

of

Holmes,

Papers

Presented

C. W. Carnahan,

By

and J. Minter

Figure 4

|Circuit reduced to lumped parameters: C,L,

linner butterfly coaxial; CzL2 = outer coaxial

lformed by outer conductor of butterfly plus

Icathode cylinder of tube as inner conductor with
respect to outermost cylinder.

ner and outer conductors are two 75°
sectors. In varying the frequency with
i/these conductors, the tube is connected
across the open end of the line. The
Jtube’s grid-plate capacity therefore
loads the line so that the line is re-
jsonant at a frequency less than its
\quarter wavelength. As the inner sec-
tors are rotated the characteristic im-
1peda}nce of the line changes, which
wmeans that the amount of line fore-
shortening caused by the grid-plate
capacity of the tube changes. Hence
the resonant frequency changes. In
'Figure 2 appears the possible ranges of
this tuning unit. In this illustration,
ithe resonant frequency, f,, for tube
lloading capacity, C,, is given for a
line 1 cm long varying from 10 to
500 ohms in characteristic impedance.
For a line # x 1 cm long we divide
f, by » and multiply C, by n. Thus
ithe line shown in Figure 1 can be
varied from 30 to 150 ohms. If the line
is 2 cm and the loading capacity is
4 mmfd, a frequency range of 800-
1600 mc can be covered.

A circuit of this type connected be-
tween plate and grid of a lighthouse
tube, Mr. Gross said, cannot oscillate
well much beyond 700 mc because the
‘plate-cathode to grid-cathode capacity
of the tube ratio is not favorable for
proper feedback beyond this point. To
go higher in frequency it is necessary
to connect an additional tuned line be-
tween grid and cathode and couple it

! ENGINEERING CONFERENCE REVIEW

by LEWIS WINNER

Editor
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Figure 3

Cross-sectional view of coaxial system, prepared from data offered by Mr. Gross in his

paper: A — 2C43 lighthouse tube; B

cathode terminal; C — grid terminal; D = plate

terminal; E = coaxial butterfly circuit; F = inner conductor of butterfly; G = outer con-
ductor of butterfly; H = butterfly sectors; L = outer conductor of outer coaxial line (grid-

cathode line); J = grid loading capacitor tab; and K

to the plate-grid line. This, however,
introduces another element which
must be tuned. The cross-sectional
drawing of Figure 3 illustrates how
this difficulty was solved. The light-
house tube was inserted into a coaxial
butterfly, the plate terminal meshing
with the inner conductor and the grid
terminal with the outer conductor. In
turn, the element formed by the outer
conductor of the coaxial butterfly plus
the cathode cvlinder of the tube form-
ed part of the inner conductor of a
second coaxial line, the outer conduc-
tor of which is defined by the shell
enclosing the cross-section. The sec-
ond, or outer line was therefore con-
nected between grid and cathode and
its flux was linked with the flux of
the inner butterflv coaxial through
the butterfly openings. The dimensions
of the outer line were fixed to resonate
at the highest frequency. To keep this

Dr. W. L. Everitt
(right), president of
the TRE and head of
the department of elec-
trical engineering at
the University of
Tllinois, discussing the
Fall Meeting papers
with ye editor at
Rochester.
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- cathode loading capacitor tube.

line in resonance, as the inner coaxial
butterfly was rotated from the position
of highest frequency to the position ot
lowest frequency, capacity was auto-
matically added from grid to cathode
by means of a series of adjustable pad-
der tabs, one tab rotating with the
butterfly and connected to the grid,
and a series of tabs (adjustable from
the outside) located around the inner
wall of the outermost tube. Figure 4
shows the circuit reduced to lumped
parameters.

As finally evolved, Mr. Gross stat-
ed, an oscillator of this type, with
single-dial tuning and no shiding con-
tacts, was constructed to cover the
range 620-1340 mc. Power output over
the range varied between 0.15 and
0.300 watts, and the maximum fre-
quency change for a plate voltage
change of 2:1 was 4000 parts per mil-
lion.
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High Quality

L.

nterest

ITH
growing daily, engineers have

wire-recording

bhegun to study the various
phases of quality control very care-
fully. Factors such as distortion, fre-
quency response, signal-to-noise ratio
and wow or flutter are being analyzed,
and methods developed to provide im-
proved fidelity.

Research of this nature has been
conducted at Stromberg-Carlson for
some time. And as a result, several
high-quality wire-recording processes
have been evolved. These methods and
tests developed to check the results
were discussed by Mr. Holmes.

Commenting on the quality factors,
Mr. Holmes said that distortion de-
mands exceedingly close scrutiny.

Distortion, Mr. Holmes pointed out,
could occur in any part of the system.

The essential problem concerns dis-
tortion in the recording medium it-
self, all other distortions being held to
a minimum. The problem then be-
comes one of being able to magnetize
a wire or ribbon such that the surface
density of lines of force along the
medinm is a linear function of the
audio signal. The normal magnetiza-
tion curves for ferro-magnetic mate-
rials, and more important for mag-
netic recording purposes the res-
idual - flux - density magnetization
curves, are far from linear. The curves
must then be made linear by the use

v

EFFECT OF WIRE SPEED

Sound Recording

Magnetic

Wire

C. HOLMES

Stromberg-Carlson Company

of some bias current before distortion-
less reproduction obtains. Previous
methods have used direct-current bias,
which affects linearity but decreases
the dynamic range and the signal-to-
noise ratio. The system described by
Mr. Holmes uses a supersonic bias
current mixed with the signal in the
recording head. The supersonic cur-
rent yields a nearly linear transfer
characteristic and at the same time
affords a demagnetized medium for
passage through the recording. Thus
a wider dynamic range and lower
noise level is possible. The peak value
of supersonic current required for
transfer linearity is that value cor-
responding to the magnetizing force
obtained by extending the straight-
line portion of the residual magnetiza-
tion down the point of intersection
with the X-axis. The supersonic fre-
quency is not critical, values from 30
to 100 kc having been found satisfac-
tory.

The factors affecting the frequency
response of a reproducing head, Mr.
Holmes continued, are related by the
equation (Figure 5):

],
E = KBnSusin
A
where: E = output voltage; K = a
constant depending on the material
and configuration of the reproducing
head, on the units and the coupling

MAXIMUM

OUTPUT_—

~

>

™

0
1508 ,4°

Figures 6 (left) and 7 (below)

Figure 6 shows three curves as a function of speed: lower curve is !

the noise voltage; middle one is output at 7 kc; upper curve gives

output at frequency of maximum response.
sults of wire-recording life test.

Figure 5
A typical wire recording-reproducing head.

between the recording medium and the *
head; B, = maximum instantaneous ||
flux density along the surface of the |}
medium; S, = wire speed; L, = ef- |}
fective length of the air gap and A = |}
wavelength of the signal recorded on |}
the medium, and is equal to the wire
speed divided by the frequency. Thefll
most 1mportant of these factors in ||
limiting the high-frequency responseJ.;
is Bm, the maximum instantaneous |
flux density along the surface of the|
medium. For a given wire, speed and |
head configuration, B, is limited by ||
the phenomenon of self-demagnetiza- ||
tion. The magnetic record consists of a:
series of small bar magnets laid end-
to-end along the medium. The magnets
alternate in polarity and decrease in
length with increasing frequency. The§
demagnetizing forces set up increase
as the magnets hecome shorter. The
resistance to demagnetization is a
function of the coercive force of the
medium, so that, other things being
equal, high-frequency response is im-
proved in media having high coercive
force. Further, the effects of demagnet-.
ization may be limited by not allowing,
the magnets to hecome too short. For
example, the magnet length for an 8-

(]

Figure 7 provides re-

DETERIORATION OF A MAGNETIC RECORD
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We recommend

these Gammatrons

for the new
amateur bands

In answer to many requests for our recommen-
dations as to the Gammatrons which will give
peak performance on the bands released to ama-
teurs on November 15, we have been comment-
ing as follows:

HK-24 and “These triodes fill the bill for operation up

HK-24G

HK-54

HK-254

to and including the 205 megacycle band.
Your mechanical arrangement will largely
determine your choice. We give the nod to
the 24-G for top performance at 205.”

“Excellent up to 148 megacycles. Just the
thing for the chap who wants 300 to 350
watts output from a pair on 28 megs—

plate modulated.”

“If you want to put out a half kilowatt on
54 megacycles, use this big brother of the
HK-54 in pushpull. Ratings decrease
above this frequency to approximately
280 watts input to one tube at 200 mc.”

HK-257B “Don't overlook thisbeam pentode foryour
bandswitching job. It requires practically
no driving power. A couple of receiving
tubes, such as 6V&'s, will take you in a hurry
from a 3.5 mc. crystal to 28 megs where
pushpull 257-Bs will give you up to 400
watts out.”

HK-454  “This is the tube for the man who wants
a full kilowatt output on 28 megacycles.
It's also excellent on 54 megs.”

Additional data on Gammatron tubes appears in
“The Radio Amateur’s Handbook” and in “The
Radio Handbook.” Data sheets on individual
types will be sent on request, and our engineer-
ing department will gladly provide special infor-
mation or advice on your particular applications.
You can now obtain Gammatrons at storces
handling amateur components.

HEINTZ anp KAUFMAN 11D,

SOUTH SAN FRANCISCO - CALIFORNIA

Export Agents: M. Simon & Son
25 Warren Street, New York City, U.S. A.
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kc signal at a wire speed of 2’ per sec-
ond is .0015”. If the wire diameter is
.004”, the ratio of the magnet length
to diameter is only about »5 and is ap-
proximately a current limiting value.

Considering the problem of equal-
ization and signal-to-noise ratio, Mr.
Holmes stated that proper choice of
equalization directly affects noise. Let
us assume that orchestral music must
be recorded flat to 7 kc. Previous data
show that the most probable maxi-
mum level at 7 kc is 15 db down from
the level at 250 cps. Hence a maximum
pre-emphasis of 15 db may be used at
7 ke in recording the music. The im-
provement at high frequency is obtain-
ed without increasing the noise, as
would occur in post-emphasis methods.
The preceding data are also useful in
finding the optimum speed for a given
system. Figure 6 shows three curves
as a function of speed. The lower
curve is the noise voltage, the middle

curve is the output at 7 kc and the
upper curve is the output at the fre-
quency of maximum response. Both
output curves were obtained using
equal constant current in the head. At
the speed of 2.5 per second there is
just 15 db between the maximum out-
put and the output at 7 kc. This repre-
sents the lowest speed at which maxi-
mum signal-to-noise ratio is obtained
for the given system. At lower speed
the ratio decreases, while at higher
speeds there is no sensible increase.

Much interest has been expressed,
Mr. Holmes said, in the permanency
of magnetic recordings. Accordingly
life tests have been made using an
endless loop of wire impressed with
a sinusoidal signal. The tests show
(Figure 7) a total drop in response of
7 or 8 db after 1400 playings of the
loop. It was further stated that most
of the drop occurred during the first
few playings.

Field Intensities

C. W.

Sight at 45.5 and 91 Mc

CARNAHAN

Beyond Line of

Zenith Radio Corporation

HEN the FCC published the
v&l allocations for the v-h-f bands
last summer, they stated that
it would be wise to run a series of
tests to evaluate the effectiveness of
the 45.5 and the then-proposed 91-mc
bands for f-m. With the war drawing
to a close and the increasing need for
a final allocation program to minimize
industry production delays, the FCC
decided to issue final f-m channels.
And thus, a few weeks after the pro-
posed program appeared, the final
f-m bands at the higher frequencies
were issued by the FCC. However
the originally proposed tests were not
discarded and several were run off.
The preliminary results of one of these
tests, run between July 20 and Septem-
ber 21, 1945, were disclosed at Roches-
ter by Zenith engineers.

WMFM-W9XK TOWER
RICHFIELD, WIS.

The tests were conducted between
Richfield, Wis., and Deerfield, Ill., a
distance of 76 miles. A profile of the
terrain between these points is shown
in Figure 8a. The transmitters, located
at Richfield, comprised WMFM, the
f-m station of the Milwaukee Journal,
operating on 45.5 mc, and WI9XK, an
experimental 91-mc station whose an-
tenna was mounted on WMFM’s
tower. The 45.5-mc antenna was a
two-bay turnstile with a power gain
of 1.23, mounted on a tower 230/ high.
The 91-mc antenna was a directional
array employing a 60° corner re-
flector, having a power gain of about
10 towards the receiver and mounted
about 40/ below the 45.5-mc antenna.

The receivers consisted of a Halli-
crafters S-27 for 45.5-mc and a modi-
fied Hallicrafters S-36 for 9l-mec.

RECEIVING ANTENNA
DEERFIELD, ILL.

16 e
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Figures 8 (above) and 8a (below, leit)

Figure 8. Equipn.lent_ used to demonstrate pre-
and post-equalization in wire-recording reproduc-

tion. Figure 84. Profile of terrain between Rich-
field, Wis., and Deerfield, Ill., area used to make
45.5- and 91-mc tests.

Botlt receivers were further fitted
with an additional r-f stage with bal-
anced input. Receiver output was con-
tinuously recorded with Esterline An-
gus instruments, while Ferris 18C sig-
nal generators were used for receiver
calibration. All equipment was sup-
plied from voltage regulators. The re-
ceiving antennas were horizontal half-
wave folded dipoles mounted 30°
above ground on towers 20’ apart.
The antennas were connected to the
receivers with straight runs of 300-
ohm Amphenol dumbbell cable.

The recorded tape data was ren-
dered into field strength by finding the
factor necessary to multiply the signal-
generators’ output. This was accon-
plished by setting up an oscillator
some distance away from the receiver
antennas and measuring the field in
terms of recorder-signal generator
microvolts. The receiver antennas
were then replaced by the antenna of
a field strength meter and the field
strength measured directly. Inde-
pendent measurements were made by
W. K. Roberts of FCC and by Stuart
Bailey and Philip Laeser of station
WTM]. The average of these results
was the multiplication factor used.

Since the power output for both
transmitters was not the same, it was
necessary to reduce the data to an
equal power basis. The 45.5-mc out-
put was known to be 35 kw. The 91-
mc  output toward Deerfield was
measured directly by Major Arm-
strong and C. M. Jansky using a cur-
rent indicator at the center of a dipole
two wavelengths from the radiator.
By means of this measurement, and
a monitoring diode calibrated in field
intensity, it was possible to obtain the
effective radiated power as function of
power input to the transmitter. This

ENGINEERING CONFERENCE REVIEW
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» on the ordinates. Assuming signals of °
Figure 9 10 microvolts-per-meter required for Figure 10

Daily average field intensities, x v/m.

lelation was then used to derive a mul-

plying factor for each day’s opera-

pomn.

[ The accumulated data was summar-
ed by charts, such as appears in
'igure 9. These show the daily aver-
ge field intensity in microvolts-per-
heter together with the field intensi-
'es predicted by FCC computations
. dotted lines). It is seen that the con-
ours of both curves are approximately
he same, but that the measured field
itensity of the 45.5-signal is consis-
ently higher than that of the 91-mc
ignal. In Figure 10, the data are

moderin receivers, these curves show
that the 45.5-mc signal met the condi-
tion 100% of the time while the 91-mc
signal met it only 65% of the time.

The principal claims made by Zenith
on the basis their data were: (I1)—
The average observed 45.5-mc signal
was about twice as strong and the 91-
me signal about half as strong as FCC
predicted values; (2)—interference at
the distance used at 91-mc due to
fading below usable level exceeds
sporadic E interference on 45.5-mc at
the same distance; and (3)-—as a re-
sult, rural coverage will be decreased
on 91-mc as against 45.5-mc.

Plot of percentage of time signals exceed level
indicated on the ordinates.

the FCC claimed that their tests at
Laurel, Maryland, proved that the
45.5-mc band was inferior to the 91-
mc band. N

The report stated that field intensity
measurenients of a low-band f-m sta-
tion and a high-band f-m station, of
comparable power, both located in
Washington, D. C., showed negligible
difference in signal strength at the
FCC laboratory, a distance of approxi-
mately 20 miles in spite of the fact
that the low-band station W3XO
(43.2-mc) enjoyed the distinct advan-
tage of having an antenna more than

ENGINEERING CONFERENCE REVIEW

X FCC Report
rlotte_d to show the percentage of time 3 200’ higher above sea level than
1e signal exceeds the level indicated In a report issued in Washington, (Continued on page 92)
|
1| Comments on Existing Television TRANSMITTER
Systems from a L e ey || e
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i HANGES in the present stand-
| ard television receiver selec- ® g
f tivity characteristics, with a Figure 11 RECEIVER
riew toward simplifying the align- :’r’;:,e"‘p:zi"'i‘é‘i;‘z" ;;‘:;‘i‘:i e
nent problem, were proposed by Mr. suppression of one side 0y
Mint band by transmitter, Re- /
I er. ceiver designed to par- w LINEAR ATTENUATION
Present standard practice calls for fally attenuate equricr 208 = REGION
o e « y res
‘.he television transmitter output to be normal {nodylatizn egiegtrl: & . ER
)f the form shown in the upper half 2" 2veid picture distor- i PICTURE GARR
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(Continued on page 78)
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AMPLIFIER

S Guo

(a)

AMPLIFIER

| outPuT ( :’Vz
2

0

(b)

AMPLIFIER

O

(c)

MEASUREMENT

Figure 1 (left)

Shematic circuits of method for measuring amplifier input impedance.

Figure 2 (above)

Equivalent circuits corresponding to the circuits of Figure 1.

AMPLIFIER INpuT IMPEDANCE

HE measurement of the mput

impedance of amplifiers is im

portant particularly in determin
ing how much the amplifier loads the
device which supplies the voltage to
be amplified. A bridge method of
measurement might be used, but it has
two disadvantages: (I)—The impe-
dances are so high that the bridge bal-
ance is quite insensitive; and (2)—
since the input impedance of an amph
fier changes radically with the amount
of the applied signal because of grid
current flowing and feedback present
in the amplifier, the impedance should
be measured at the signal level de

by D. L. WAIDELICH

Naval Ordnance Laboratory
Washington, D. C.

sired. This is difficult to do with a
bridge circuit.

These disadvantages have been elim-
inated by the method outlined in Fig-
ure 1, involving the use of a known
resistor R., and a known capacitor,

«. The input to the amplifier from a
sine-wave generator G is measured by

©

Figures 3 (left, below) and 4 (right, below)

Figure 3. Graphical method of solving for the
input impedance. Figure 4. Example of graphical
method of solution.

voltmeter, V,, and the output of the
amplifier is measured by voltmeter V,.
Throughout a measurement the volt-
meter reading, V., is kept constant so
that the signal level in the amplifier
and the input impedance of the ampli-
fier is kept constant. In the first step
it is necessary to measure the input
voltage, V/, to the amplifier with the
desired output voltage, V., as shown at
a in Figure 1. Next the input voltage,
Vi, 1s measured with the resistance,
R., in series with the amplifier input.
This is shown in b of Figure 1. The
output of the generator G must be in-
(Continued on page 96)
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Radio’s Most Extensive Line of

Accessories p— Repldcement Parts

#

' ynew Soqketé, Plugs, Connectors and Fittings.
' The most co nplete range of Coaxial (RG Type) Cables.
Plastic Coﬁrﬁouents for all types of Radio and Electronic Applications.

Yesterday's previews of future de-
velopments become today's realities
as Amphenol swings into full produc-
tion to meet the accumulated needs

of the nation's radio market. Amphenol

offers many new and interesting items
along with its established line of

standard components. All carry the

familiar Amphenol trade-mark. It pays
Write forCatalogNo.

to watch Amphenol—the line with  72. 1t tens vital facts
aboutAmphenoland

a future. Amphenol products.

AMERICAN PHENOLIC CORPORATION
Chicago 50, Illinois
In Canada » Amphenol Limited » Toronto
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Figure 2. U. S. Navy countermeasure equipment
display enemy radar signals (upper left).

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

Figure 1. FHalf.cheese antenna (reflector, excited by waveguide and horn at base
radar eyes of the German night fighters. Antennas provided a beam that was ver

) used in a radar jammer by the RAF to protect their flyers by blinding
y sharp in the vertical plane and relatively broad in the horizontal plane.
; radar scope (center), receiver that picked up beam (above scope), and receivers to analyze and visually
Figure 3. Typical radio jamming transmitter used in jamming early-warning and gun-laying radars.

RADAR COUNTERMEASURES

ADAR’S role during the war is by

now well known to professional and

layman alike. Not so well known
though just as important, and until
several weeks ago a deeper secret than
radar itself, has been the work of those
charged with rendering ineffective the
military utility of enemy radar with a
series of countermeasures. While the
peacetime uses of radar are more obvious,
some of the equipment and techniques
devised for radar countermeasures, es-
pecially in the field of continuous power
generation and broad-band antennas from
100 mc up will eventually prove excep-

TEFL Ank

iy

—by RALPH G. PETERS—

tionally valuable to communications en-
gineers.

Organization of Countermeasure Work

In this country countermeasure work
was under the general direction of the
Radio Research Laboratory, headed by
Dr. Frederick E. Terman. Because of
the peculiar military nature of the assign-
ment, this activity achieved a degree of
immediate tactical liason with the fight-

RESNATRON TETRODE
[——="—=]

Figures 3 (left) and 4
(right)

L‘SPLIT ANODE MAGNETRONS

Figure 3 shows the
c-w power levels ob-

MULTICAVITY MAGNETRONS

tained with various
types of tubes operat-
ing over the 100 to

~

T~
.~‘T Py

5,000-mc¢ range. The
resnatron tetrode spe-

MAG]
=

=

cially developed for
high power s-h-f radio

POWER IN WATTS

ATED
E-WAR VA L'UE‘S)

\{RESENT TRIODES.

jammers has interest-
ing postwar possibili-

170 00 500 © 1000

ties. Figure 4. Radar
end of a German night
fighter.
1700 X 3 [ ]

FREQUENCY IN MEGATYCLES
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ing fronts which exceeded almost any
other phase of technical war operations.
Enemy use of radar had to be fought on
the basis of immediate tactical changes
in the campaigns on both sides. Thus
RRL maintained field laboratories in
Britain and sent its technical representa-
tives to every land, sea and air front.
Introduction of new enemy equipment
required immediate countermeasure steps,
so that practically all of the work was

Ty = S 27 -
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THE HALLICRAFTERS CO., AGENT FOR RFC UNDER CONTRACT S1A-3-24
MANUFACTURERS OF RADIO AND ELECTRONIC EQUIPMENT

THESE VALUABLE ITEMS Auadlable How

or very soon. Write, wire or phone for further in-
formation ¢ -head phones e test equipment ¢ com-
ponent parts e marine transmitters and receivers o
code practice equipment e sound detecting equip-
ment o vehicular operation police and command sets
» radio beacons and airborne landing equipment.

CLIP THIS COUPON NOW

REC DEPARTMENT 414, HALLICRAFTERS

5025 West 65th Sireét ® Chicago 38, 1llinais

] Send further details on merchandise described
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on a crash basis, equipment being de-
signed and produced as needed in record
time,

The Military Problem

Radar eventually came to be used by
the enemy and the allies in the form of
early warning for aircraft, ship surface
search, gun laying and searchlight con-
trol, ground control interception and
night fighting aircrait. Our counter-
measures group had to prepare for and
put into use means for destroying enemy
radar intelligence, confusing it for tac-

tical purposes and making enemy radar
itself a means for supplying information
for our own offensive actions.

The means used were search, direction
finding and jamming. A variety of air-
and ship-borne receivers covering the
enemy radar bands were designed. Each
of these receivers covered a continuous
wide frequency band and were arranged
for manual tuning, continuous motor-
driven tuning with either aural or un-
attended continuous signal recording, or
visual panoramic display. A particular
radar signal could be analyzed by means

of a pulse analyzer to give its pulse
width and repetition rate. Thus search
was effected. An enemy radar concen-
tration could then be located by means
of highly refined direction finders using
rapidly rotating antennas which displayed
the direction of the enemy signal as the
direction taken by the spot on a c-r tube.

On the basis of this information to-
gether with information from captured
equipment, appropriate jamming mea-
sures could be planned. Such informa-
tion could be obtained by planes or ships

(Continued on page 85)

Frequency Carrier Band- Sideband Input Power
Range Power Out width Power a-¢ d-¢ Comments
{me) {watts) ime) {watts) {watts) {watts)
Jamming Transmitters
25- 100 AJI_ power in ,
sidebands .150 40-20 275 Single sideband suppressed carrier-noise transmitter
single dial tunable over any 5 mc. Used against
German EW, Jap GL and SLC.
85- 150 129 3 3-2 280 Grid modulated mopa. Used again German EW.
90- 220 All power in
sidebands 6 15- 8 250 Single sideband suppressed carrier_noise trans-
mitter. Used against German EW, Jap GL and
SLC.
200~ 550 20-5.5 7 5-1.25 400 2 Modulated-line oscillator using doorknob tubes.
Used against German coast watching radar, Japan-
ese torpedo planes.
450- 720 8-3 7 1.6-.6 265 28 Modulated-line oscillator using doorknob tubes,
Used against German GL radar Wurzburg,
475~ 585 20 7 5 400 28 Modulated parallel-plate oscillator using 8012 tubes.
Single dial tuning. Used against German GL
radar Wurzburg.
350-1200 30-5 2.5°3.0 500 35 Meodulated lighthouse-cavity oscillator. Single dial
tuning. Used against German GL radar Wurzburg,
150~ 780 150 7-10 1500 150 Current-modulated magnetron oscillator. Single
dial tuning. Used against German GL radar
Wurzburg,
300-2500 25-10 2-8 10-3 350 50 Mo@ulated oil-can cavity oscillator. Single dial
tuning.
2230-4030 25-50 550 Modulated tunable magnetron jammer. Single
dial tuning. 4 heads to cover frequency range.
Amplifiers
26~ 105 200-100 4 Depends on 600 Push pull amplifier.
driver -
85~ 150 115-140 3 Depends on 550 Push pull amplifier,
1.5 driver
140- 210 50 5 Depends ¢n 550 Push pull amplifier.
driver
Note: EW, Early Warning; GL, Gun Laying; SLC—Search Light Control.

In Pigure 5 appears data on jamming transmitters and amplifiers.

L ]
Figures 5 (above) and 6 (below)

Figure 6 provides data on receivers and direction finders used in jamming.

[ ]
Frequency Input Power——
Range Type a-c d-c Comments
{mc) of Circuit (watts) (watts)
Receivers
25—~ 100 Superheterodyne 75 .. Tuned electronically to same frequency as transmitter. :
40-3000 Superheterodyne 90 9 Single dial tuning radar search set used in Europe and the Pacific; 4 heads
cover the frequency range. Bandwith 4 mc or .5 me. )
10003100 Superheterodyne 150 25 The original microwave search set used in Europe and the Pacific. “Cavity
oscillator, crystal mixer. Coaxial antenna input.
3000- 6000 Superheterodyne 150 25 Same set as above, but special mixer operates on oscillator harmonies wave.-
guide input.
4 or 10 Motor driven; pan- 75 .. Used in connection with any recelver with 30 mec i-f as tuning aid.
oramic adaptor
Direction Finders
100450 in Remotely controlled 4 o Adcock antenna used for vertical polarization. Dipole antenna used for hori-
3 Heads rotating antennas zontal polarization. Equipment used as a null system in conjunction with
search receiver. Remote bearing indication by selsyns. Set widely used
in radar search in Europe and the Pacific. . m
300-1000 Whirling antenna 125 50 This is a visual presentation automatic direction finder comprising a whirling
with  cathode - ray antenna having an essentially undirectional pattern and a synchronized
presentation circular sweep on a cathode-ray tube. The set wgtks on the.maxxmum of
the antenna pattern. The shipborne version is similar to the airborne set in
principle. A number of antennas exist for othex: frequency ranges. The
set can be used with any appropriate search receiver.
52 e COMMUNICATIONS FOR DECEMBER 1945 RADAR

wWWWwW.americanradiohistorv.com



www.americanradiohistory.com

REMOVABLE
R. F. HEADS

All radio frequency cir-
cuits are included in
the 2—20 Mc. R.F. head
shown above. All con-

pepcions o the trans- % Four transmitting channels, in the followmg frequency mnges
mitter cabinet are by 125—525 K¢. Low Frequency.
means of plugs and | 2— 20 Mc. High Frequency.
receptacles. 100—160 Mc. Very High Frequency.

Other frequencies by special order.

cal service. Equally adaptable to other fixed services, Check the

features for their apphcauon to your communication problems
5 o I 4. * N

‘%

Simultancous channel operation, in following maximum combinations:
3 Channels telegraph. : '
2 Channels telephone.

‘1 Chanael telephone, 2 Channels telegraph.

* Complete remote control by a single telephone pair per operator.
. Y 400 Watt plus carrier power.

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

% Reliability backed by two years of cngineering research, one year of
actual field operation. -

% Available with all-steel, or wood pre-fabricated transmitter house com-
plete with primary power, antenna, and ventilation fittings.

% Not a “post-war plan,” but a field-tested transmitter now in production.

o An inquiry on your letterhead oullining your requirements
: will bring you complete data.

" WILCOX ELECTRIC COMPANY, INC. j

Manufacturers of Radio Equipment

Fourteenth and Chestnut Kansas City, Missouri
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. Figure 1
Higk-frequency attenuation test equipment developed for mass pro-
duction processing of v-h-f cable.

TRANSMISSION

LINE

Figure la

Simplified schematic of a possible low-frequency attenu-
ation test setup. R, =— R (R and Ry) between the output |
and input impedances respectively of the generator and |

vacuum-tube voltmeter.

ATTENUATION TEST

—by F. A. MULLER and K. ZIMMERMAN—

Intelin Research Laboratories
Federal Telephone and Radio Corp.

HE trend toward the use of

higher frequencies has accentu-

ated the need for low attenua-
tion high-frequency cables. For in-
stance, i some prewar television re-
ceiver installations 50% of the power
picked up was lost in the leadin wire
between antenna and receiver. This
would represent an intolerable condi-
tion in present day equipment. If a low
attenuation high-frequency cable had
not been developed the use of high fre-
quencies might not have expanded to
1ts present-day proportions.

The development of this low at-
tenuation cable was the result of team-
work of laboratory and production
engineers. First, new techniques and
materials were developed in the lab-
oratory by research engineers and then
the production engineer devised a sys-
tem that duplicated the laboratory re-
sult on a mass production basis. Lab-
oratory precision instruments that lend
themselves to mass production meth-
ods also had to be developed so that
the characteristics of the product ob-
tained in the factory could be checked
continuously.

The design of u-h-f test equipment
is invariably difficult because of the
critical nature of the test conditions
necessary for accurate results. Also,
the equipment designed usually in-
volves procedures that are time-con-
suming and can be performed only by
skilled personnel. Such equipment is
obviously not adaptable to mass pro-

duction methods which require accu-
rate results rapidly obtainable by
unskilled personnel. It thus became
necessary to develop special test equip-
ment that permitted rapid yet accurate
testing, and with a minimum of oper-
ations. One of the instruments devel-
oped for such mass production proc-
essing is shown in Figure 1, A 100 to
400-mc attenuation meter, it can be
operated by unskilled personnel, pro-
viding direct readings in db.

The Design Problem

In measuring attenuation a known
amount of power is usually fed into a
transmission line and then the power
delivered by the line is measured.
Knowing the ratio of these two values
the attenuation can easily be calculated
by use of the equation:

lF)ln

A (db) =10 log
Pout
Since power varies directly with the

square of the voltage, it may be deter-
mined by measuring the voltage across

the line. The attenuation is then cal-
culated from
Vi
A (db) = 20 log ——
V out
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At low frequencies this can be
achieved quite readily. A simplified
schematic of a possible set-up is shown
in Figure la. R =R, (R and R, be-
ing the output and the input imped-
ances respectively of the generator and
vacuum-tube voltmeter) and is chosen
for maximum power transfer. V,, is
measured by directly coupling the
generator output to the vacuum-tube
voltmeter. V.. is the reading ob-
tained by transmitting the same gen-
erator output through a known length
of transmission line.

This procedure becomes more com-
plicated when high frequencies are

used. This is mainly due to the diffi-
culty of effecting an impedance
match.  Unless a transmission line

i1s terminated in a pure resistance
equal to its characteristic impedance,
reflection occurs, causing standing
waves and an incorrect reading of at-
tenuation.  Hence the transmission
line must be properly terminated. Fur-
thermore, the generator must be
matched to the transmission line, to
insure the delivery of the same gen-
erator output when coupled directly
to the voltmeter as when coupled
through the transmission line. Two
impedance matches are therefore nec-

V-H-F TEST EQUIPMENT

o
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EQUIPMENT
TRANMISSION LI

Figures 2 (above) and 3 (right)

Figure 2. A 100 to 200-mec oscillator with coupled circuit. Figure 3
illustrates a 300 to 400-mc oscillator with a coupled circuit. Cs

special capacitor.

essary before accurate results can be
ohtained.

Much of the original circuit work
was done at the Naval Research Lab-
oratories and appears in their report
on Methods of Measuring the Elec-
trical Characteristics of Transmission
Lines at U-H-F.

Generator Circult

Two oscillator circuits are used.
One is for the 100 to 200-mc range
and the other for the 300 to 400-mc
range (Figures 2 and 3). Both os-
cillator circuits are designed for a
high degree of frequency and power
output stability. The circuit is care-
fully shielded to prevent signals other
than those carried by the transmission
line from reaching the vacuum-tube
voltmeter. The coupling coil is al-
most completely external to the shield,
just enough of it extending within the
shield to provide loose coupling with
the tank circuit. To keep this coupling
inductive, a perforated copper sheet is
mounted between the tank circuit and
the coupling coil. The whole set-up
can be considered as a constant series
electromotive force driving a tuned
circuit. The tuned circuit is in turn
coupled to the transmission line; Fig-

V-H.F TEST RQUIPMENT

JACK FOR POWER SUPPLY

1,000 OHMS

JACK FOR POWER SUPPLY

—ae

=1

ED CIRCUIT

s
<

F O

ure 4 is a simplified schematic repre-

sentation of this circuit. As indicated

in the equivalent circuit, Figure 5, the

presence of the transmission line

(L,, C,, R,) places, in effect, a series

resistance in the generator coupling
loop circuit whose value is

0? M?

Ry = —

R,

The magnitude of this reflected resist-
ance is controlled by varying M, the
mutual inductance. Figure 6 shows
L;, C; and Ry replaced by an equiva-
lent impedance consisting of a capaci-
tance in series with a resistance R,
Since C, is adjusted to resonate the
loop circuit the total reactance in the
circuit of Figure 6 is zero and this
circuit thus becomes identical to Fig-
ure 1. Thus, by varying the coupling
between the two circuits an impedance
match can be achieved which is the
point of critical coupling. This oc-
curs when

R———Rl

and is indicated by a maximum read-
ing on the vacuum-tube voltmeter at
the far end of the line.

Figure 4 applies to both the factory
and laboratory equipment. The only

1

10,000 OHMS

ol
T

COUPLED CIRCUIT

e T

.: 20,000 OHMS

RFC
10,000 OHMS

R V-H-F

NES

difference between the two 1is the
method of varving the coupling be-
tween two units. In the laboratory
apparatus the coupling is varied manu-
ally by moving one piece of apparatus
toward the other until a maximum
reading 1s obtained on the vacuum-
tube voltmeter. The factory apparatus
simplifies the required technique and
minimizes the possibility of errors of
manipulation by placing the equipment
on tracks so that the coils are posi-
tioned at right angles to each other.
In addition the movement of the units
is accomplished bv means of a gear
mechanism so adjusted that a com-
plete revolution of the gear moves the
unit only a fraction of an inch. Thus,
the critical point can he approached
very slowly without depending on
manual dexterity and only one reading
is sufficient. The entire operation re-
quires less than a minute.

Transmission Line Match

By a similar process it is possible to
terminate the transmission line in a
pure resistance equal to its charac-
teristic impedance. In Figure 7 ap-
pears a simplifiel schematic of the
transmission line-voltmeter circuit.
Here again the impedance match is ac-
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[ ]
Figure 4
R,—> TRANEm'ESSION Generator coupling

loop circuit.

o
o
Figure 5
Equivalent of generator coupling circuit. Ry =
w22
-; where w = 27wf, M == mutual inductance
2
between L; and L,. R resistance reflected
into L, by tank coil Li; E = voltage induced
into L by Li; and R, = resistance reflected
into L; by L,C,R, circuit.
[ ]
o
Figure 6

Equivalent of Figure 5. The impedance of CsL,

and R, are replaced by an equivalent impedance

consisting of a capacitance C in series with a
resistance Ri.

o
Figures 7 (left), 8 (left below) and 9 (right

below)
2 Figur:e 7. Vacuum-tube voltmeter coupling loop
TRANSMISSION _ 5 | circuit. Max:mym power t'ransfer occurs when
LINE 2.3 the reflected resistance R’y is made equal to Zo.
Figure 8. Circuit of 100 to 200-mc vacuum-tube
voltmeter. Figure 9. Circuit of a 300 to 400-mc
vacuum-tube voltmeter. Cp tuning capacitor.

JACK FOR POWER SUPPLY
100,000 OHMS

75,000 OHMS —

~ PICKUP
cou.;

957

250 MMFD
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complished by varying the coupling
between the two units until a maxi-
mum reading is obtained on the vac-
uum-tube voltmeter. Two vacuum-
tube voltmeters are used; one for the
100 to 200-mc range and the other for
the 300 to 400-mc range (Figures 8
and 9). As in the generator circuit
the factory method provides an ac-
curate and rapid mechanical arrange-
ment for determining the coupling that
will provide maximum power transfer.

Coupling Loop Unit

Another unit which reduces a pos-
sible source of error and simplifies the
operation in the factory equipment is
the coupling unit. There are four
coupling units for 100, 200, 300 and

400 megacycles. The coupling unit |

consists mainly of two non-reactive
loops which are well shielded from
each other and to which the ends of
the transmission line are connected.
One loop is coupled into the generator
circuit, the other into the voltmeter
circuitt These loops are earefully
soldered in the unit and need not be
retuned oftener than once a week.
The transmission line is connected to
the loops through a banana jack and a
quick connecting braid clamp. A good
contact is assured by means of a
banana plug which is soldered to the
center conductor. This job of solder-
ing has been simplified and speeded
up by providing a jig into which the
banana plugs fit.  Uniform heat
throughout the plug when soldering is
assured by means of a carbon arc.

i

Thus, when the center conductor is |
placed in the plug a very clean uniform |

soldering job results (Figure 10).
The whole operation can be performed
in a matter of seconds. All the opera-
tor has to do is expose the center con-

(Continued on page 58)

JACK FOR POWER SUPPLY
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AWARDS SPECIAL NAVAL ORDNANCE
“E” WITH 3 STARS TO IRC FOR “A
WAR TIME TASK OF FIRST MAGNITUDE.”

And IRC, with pride tempered by
humility, records its gratitude for
the privilege of making a modest
contribution to Victory..and Peace.

C / he story of the Navy’s “Project A ... the VT-Fuze, rates a close second in

ordnance drama to the mighty Atomic Bomb. This tiny radio sending and
receiving set hardly larger than a fist, fitted into the nose of a projectile or

bomb, emits impulses at the speed of light itself. As the missile nears its objective

J

the proximity device automatically detonates the charge and showers the target.
. “Top secret” during its many months of development and use, the VT made
possible an effective defense against Nazi Buzz Bombs and the Jap Kamikazes

and greatly increased the accuracy of artillery fire. . . . IR C is honored to

have been designated as the sole design and productwn eourcofor - the
accurate and rugged BT R Resistors required—a total of 306,359,511! .
Our sincere thanks are due to the Navy Department Bureau of Ordnance,
Eastman Kodak Company, McQuay-Norris Manufacturing Co., Sylvania Electric
Products, Inc., the Crosley Corporation and the Radio Corporation of America
for the splendid cooperation which they extended to us throughout the entire
period of design, development and production of the joint project. . . . United
toward a common goal, their efforts and those of the eighty thousand men

and women workers who participated, symbolize the strength that is America!

. 7 . (. | }\
Z ﬂ%%///?//m'/ g%ﬁ/éfzm @ﬁ 8

401 N. Broad Street Philadelphia 8, Pa. 7
(

Z 219 :
In Canada: International Resistance Co., Ltd., 11 King St., W., Toronto 7T I '._-.\f*\

IR C Makes More Types of Resistance Units, in More Shapes, for More Applications Than Any Other Manufacturer in the World.

/
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A NEW 104 db GAIN

Doutabls

AMPLIFIER—15 WATTS

The new Altec Lansing A-323
portable amplifier is specifically
engineered to operate ade-
quately from low level phono-
graph pick-ups, microphones or
radio tuners. Up to its rated
power, it reproduces high qual-
ity sound over the full frequency
range without overload or dis-
tortion. It is a small, compact,
6-tube portable amplifier espe-
cially designed and manufac-
tured to efficiently operate with
the Duplex Speaker, public ad-
dress systems, home radio re-
ceiving sets and other applica-
tions where high quality, low cost
amplification is desired.

118°°

WITH INPUT TRANSFORMER
$15800

AT ALL LEADING DEALERS
OR SEND YOUR ORDER 7O

LANSING CORPORATION

1210 TAFT BLDG., HOLLYWOOD 28, CALIF.
250 WEST 57 STREET, NEW YORK 19, N. Y-
AN CANADA: NORTHERN ELECTRIC CO.

V-H-F ATTENUATION TEST EQUIPMENT

(Continned from page 56)

VINYLITE JACKET. y

TDIELECTRIC

INNER CONDUCTOR
/ {TINNED)

Figure 10

Preparation of ends of
transmission lines.
Transmission line is
connected to loops of
attenuation test unit
through a banana jack
und a quick connecting

braid clamp. Good con-
tact is assured by a
banana plug which is
soldered to center con-
ductor.

—SOLDER

PREPARED END AFTER SOLDERING ON BANANA PLUG

ductor, solder the connectors, plug the
line into the instrument and start
measuring.

Laboratory Method

The laboratory method requires a
more complicated procedure. The non
reactive loops have to be soldered on
to the transmission line and then
soldered to a ground plate. Obviously
this is a dithcult time-consuming job
requiring a considerable amount of
skill. In addition, because of continu-
ous soldering and unsoldering, the|
capacitor often becomes loose and the
loop must then be carefully tuned be-
fore each use.

To measure the attenuation of bhal-
anced lines a special coupling loop unit
is provided. Since there are two
inner conductors in this type of a
cable, two receptacles are needed for
each end of the line. Special connec-
tors are used into which both conduc-
tors are clamped. The only change in
the circuit is in the mon-reactive
coupling loops of the coupling unit
which use two identical capacitors,
Figure 11.

Power Supply

The power supply (Figure 12) con:
tains several features which are re-
quired to maintain a high degree of
accuracy in the equipment. -The volt-
age supplied to the oscillator remains
constant despite variations in the
load, thus assuring a constant power
output. The wvoltage, however, can
be varied by turning the woltage con-
trol knob on the front panel of the
power supply, thus enabling the oper-
ator to control the power output of
the oscillator.

Voltage Regulator

Another feature is the voltage regu-
lator circuit that supplies filament volt-
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age to the vacuum-tube voltmeter. It
1s of course necessary that this voltage
be kept constant within a very narrow
range. This is done by cascading two
voltage regulator tubes and thus ob-
taining a high degree of voltage sta-
bility.

Operation of the Equipment

The vacuum-tube voltmeter is cali-
brated to read directly in db. First

JONES SHIELDED TYPE
PLUGS and SOCKETS

Low loss Plugs and
Sockets suitable for
high frequency cir-
cuits. Ideal for an-
sJ tenna connections,
photo-cell work, mi-
crophone connec-
tions, etc. Supplied
in 1 and 2 contact
types. The single
% contact type can
9 be furnished with
Va”, 290", 5. %",
or %2” ferrule for
cable entrance. .
Knurled nut securely
fastens units together.
All metal paris are of
brass suitably plated to meet Navy specifi-
cations. No. 101 Series Plugs have ceramic
insulation and Sockets have XXX Bakelite.
For complete listing and information write
today for your copy of catalog No. 14.

HOWARD B. JONES COMPANY

2460 W.GEORGE ST. CHICAGO 18

P-101-Y4"
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the attenuation of a 2’ cable is mca- l

sured and then that of a 102’ cable. ' io! th‘s

The difference between these two |
readings represents the attenuation of

1 10(Y of cable. If the attenuation of

| 2 2’ line is set at zero, the reading ob-
tained for the 102’ line will be a di- |
rect measure ofsthe attenuation of 100/
of the cable. Thus once the meter is
adjusted to zero (by varying the volt-
age control knob on the power sup-
ply) with a standard 2’ cable, it will
then give direct readings of the at-
tenuation of the test cables. It is not
necessary to adjust the meter to zero

after every test as long as the same l

i type of cable is used. Usually the zero
reading is checked every 8 to 10 read-
ings. These reading:
time, for the only operation necessary
is to plug the cable into the meter
and then vary the coupling for maxi-

' mum voltage. It is desirable to select

{ 2 length of line whose attenuation is
about 5 db, as at this reading the

i scale is almost arithmetically linear |

| (Figure 13)

| Initial Setup Procedure

To set up the equipment for the
'} first time a lengthier and more
' || skilled procedure is of course required.
'l First the frequency at which the at-
| tenuation is desired must be deter-
|# mined. Then the appropriate oscil-
F lator, vacuum-tube voltmeter, and

require little

f
J Ii

| carriages.

i.' ﬁ
ol

coupling unit must be selected and
slipped into the place provided for
them on a base containing two side
The power supply is then
placed in a convenient position so that
its outlets can be plugged into the

il oscillator and vacuum-tube voltmeter.
‘Il The cable is then plugged in (Figure
‘1] 14), the oscillator is tuned to the de-

—

sired frequency after which the oscil-
lator coupling circuit, the two non-
reactive loops, and finally the volt-
meter circuit, are tuned in the order
named. Once this is done the operator
follows the procedure previously indi-
cated. The non-reactive loops need
but infrequent retuning, while the
oscillator and voltmeter tuning is done
only for the first reading obtained that
day.

Measuring Highly Reactive Lines

Lines of highly reactive character-
istic impedance may be measured on

(Contined on page 60)
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V-H-F
TEST

BALANCED

ATTEN Tlg

UA N
EQUIPMENT

(Continued from page 59)

Figures 11 (above) and 13 (right)
Circuit for measurement of balanced lines, with a special coupling
loop unit. Tbe loops are non-reactive. Two identical capacitors
are used. Figure 13. The db dial used on the vacuum-tube
voltmeter. In calibrating, the attenuation of a 2’ cable is measured
and then & 102’ cable is measured. The difference between tbese
two readings represents attenuation of 100’ of cable. If attenua-
tion of a 2’ line is set at zero, the reading obtained for the 102
line will be a direct measure of the attenuation of 100’ of cable.

10 HENRIES
= ——— 30 OHMS

yyvvYy
8,000 OHMS |

!

JUMPERS P i
LUNRERS ILOT LIGHT,
AND VRIOS-30

SwITCH

75,000 OHMS
5 ARAR

83D00 OHMS

TeyY
50,000 OHMS

- 25,000 OHMS

1,000 OHMS =~

@ VR75-30
X PG To

600 2,000 1™ X osCiLLATOR
S PLUG TO V-T-v-M

VR 130-30 VRI105-30

[ ]
Figure 14 (below)
Setup for attenuation measurcments. In use, the cable is plugged in, the oscillator is
tuned to the desired frequency, after which the oscillator coupling circuit, the two non-
reactive loops and finally the voltmeter circuit are tuned. The non-reactive loops require
infrequent tuning, while the oscillator and voltmeter tuning is done only for the first
reading the day the tests are made.
(-]

BASE PLATE OSCILLATOR GROUNDING ——V-T-V-M —
‘l CARRIAGE CONNECTOR CARRIAGE

\ [ooT

A e )

1L

POWER COUPLING
ILLAT!
SUPPLY OSCILLATOR
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oS =0
COUPLING 7 ﬁ=ng‘\coum.lm;

CONTROL CONTROL

LINE UNDER TEST
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Figure 12 (left)

Circuit of regulated power supply. Two voltage

regulator tubes are cascaded to obtain a high

degree of voltage stability. The voltage to the

oscillator remains constant despite variations in

the load, thus assuring a constant power output.

The voltage can be varied by turning a voltage
control knob on the front panel,

this apparatus by applying a slightly
different technique. After the line has
been plugged in, and the vacuum-tube
voltmeter and oscillator coupling cir-
cuit tuned, both non-reactive loops are
tuned for minimum attenuation read-
ing on the db-calibrated vacuum-tube
voltmeter. Then, in the order named,
the following are adjusted for mini-
mum attenuation reading: Oscillator
tuning, vacuum-tube voltmeter tuning,
oscillator coupling and vacuum-tube
voltmeter coupling. When the system
is so adjusted that any change in tun-
ing or coupling will cause a rise in
the attenuation reading, the system is

properly adjusted for this type of "

measurement. A standard 2’ cable of
this type is used to set the vacuum-
tube voltmeter at zero decibels. The
procedure is then the same as for
other cable types.

V-H-F TEST BEQUIPMENT

e -
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Precision engineering— plus careful control
of all manufacturing operations.. .. from raw
materials to finished product—mean com-
plete reproducibility in any given Intelin
Cable type... and overall superior cables.

I'ake Intelin RG-8/U for instance . . . general
purpose «work-horse” of high-frequency
cables. Its characteristics are shown 1n curves
obtained —not from nominal design values—
but from thousands of actual measurements
on cable samples, with special equip-
ment developed and used exclusively
by Federal’s Intelin Product Line.

EIENRIERS
PIROOE

How Federal H-F Cgble
Quality is Controlled by

Intelin’s Attenuation Meter is an example
of such equipment. It’s a precision instru-
ment . . . accurate to .1 db ... developed by
Intelin to provide a constant check on
production quality and “measured” data
for the equipment designer.

For additional information regarding Intelin
RG-8/U. .. write today for Report E-53
—and for cable you can count on...

always specify INTELIN.
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» SPEAKER UMIT

OAD RAD

by ROBERT A. CLARK, Ir.

Communication Equipment and Engineering Co. lj
Chicago, 1lI,

RAILR

AILROAD radio received its
R first effective demonstration
over forty years ago; about
1914. In general the railroads were

not too enthusiastic about this means
of improving safety and speeding up
train operations. While of course some
of the tests indicated that radio could
be used, there were many difficulties in
establishing satisfactory communica-
tions and there are still many problems
to be solved. Until the advent of u-h-f
the problem seemed almost insurmount-
able. For example, the qualifying of
each conductor and engineer on a rail-
road to meet the FCC requirements
had been a serious problem. Also with
the limited number of f{requencies
available the FCC had been rather re-
ticent in allotting bands.

There are today two types of train
operations with which radio is con-
cerned. One involves the movement of
cars in vards and around large cities,
the latter known as terminal operation,
and the second calls for the movement

*Based on a paper presented before the
Chicago section of the IRE, specially
prepared for CoOMMUNICATIONS by the
anthor.

of trains on the main tracks between
cities.

Trains are made up in yards. A
typical yard layout is shown in Figure
1. The tracks vary in number de-
pending on the size of the yard. Often
the yard is divided into two sections;
for example, a northbound vard and a
southbound yard.  Communications
are usually required to all points in the
yard and in many modern yards a loud-
speaker system is arranged for this
purpose. In fact some railroads pre-
fer the loudspeaker installation to radio
which would normally be from the
vardmaster to the engines onlv. A

Figures 1 (above) and 2 (right, below)
Figure 1. Communications system at the Davis
vards of the Alton and Southern R.R. of East
St. Louis, Illinois. Figure 2. Radio setup in the
yardmaster’s office of the Blue Island freight
vards of the Rock Island Lines. At microphone
is yardmaster Clyde Emmert. J. D. Farrington,

chief executive ofticer, is looking on.
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l
typical yardmaster’s office where all |
movements are coordinated appears in |
Figure 2. 1In this installation, the
yardmaster can talk to the engine via
radio. |
Terminal cperation involves the "
picking up of a few cars from one
yard and transferring them to another.
Generally the yards are on the edge of
a large city. Thus the yardmaster
finds it necessary to keep in touch with |’
his engines when they are out picking }"
up cars from other yards as well as |['
when they are in his own yard. When
a train is made up, particularly freight |'
trains, it moves out onto the main line |”
and then comes under the jurisdiction
of a train dispatcher. The train dis- |
patcher has control over many miles e
of main line track ranging from around [
fiftv to several hundred miles. The [
length of line over which one dis- |
patcher has jurisdiction depends pri-

®
I
Figure 3 (left) al
Rock Island emergency radio unit used to bridge
gaps in telephone line breaks. C. O. Ellis,
superintendent of communications, is at tele- [
phone.
o

TRAIN COMMUNICATIONS
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imarily on the number of trains moving.
There are several methods of han-
dling train movements along main line

firackage. The simplest system and
fone which 1s still used on many rail-
iroads, where the train movements are
not extremely heavy, is known as oper-
ation by time-table and train orders.
'All trains move under direction of the
Adispatcher by means of written orders
idelivered to the conductor and engi-
ineer of each train. Trains operating
‘on schedule run in accordance with the
ftimetables except in emergency. Trains
fican be stopped only by means of sig-
inals operated at depots attended by
joperators. The second type of opera-
tion involves the use of automatic
{block signal systems in addition to the
I timetable and train orders. This ob-
liviously provides more protection and
is used in general on most heavily
loaded lines. A modification of this
Isystem which was placed in effect on a
few sections of railroads several years
I,ago included cab signals and automatic
{train control, whereby if a tran_ en-
tered a Dblock to which the .signals
showed red or stop the power was

Figure 6 (below)
Figure 6. Railroad radio e_quipmel)t in a steel
cabinet on the tender. This location is better
| than in the cab, since the vibration is less.

ALTON

' TRAIN COMMUNICATIONS
{

R T P STA A S o

4y, SOUTHE!

automatically shut off and braking
applied. This system has not proved
very practical and is used to a very
limited extent today.

The third system of train control is
known as the centralized traffic control
or c-t-c system . With this method the
dispatcher has control of all signals
throughout his territory and can throw
siding switches at will. The trains run
without orders moving entirely by the
wayside signals. This system is very
expensive and while it speeds up train
movements it has been applied only
where the traffic density is very high.
In all of the systems described the dis-
patcher’s communication to each sta-
tion along the line and unattended sid-
ings where trains may stop, is gener-
ally by telephone. At such locations
there is a booth telephone whereby the
conductor or engineer can talk to the
dispatcher and obtain instructions.

Types of Communications Facilities

In vard operation the yardmaster
need talk only a few miles, that is from
one ena of the yard to the other. This

Dispatcher

NS
is not very dithcult using u-h-f as the
vard is generally {ree from obstruc-
tions and it is easy to install a direc-
tional antenna which will cover the
yard quite completely. Terminal oper-
ation is much more difficult as the com-
munication will often extend over
a radius as great as twenty or twenty-
five miles. It may be that a number of
fixed stations will be required to cover
an area, each of which will be tied into
the yardmaster by means of a telephone
circuit. On main line train movements
we have communications from the dis-
patcher to the conductors on the trains,
communications from the conductor of
one train to the engineer of that train
and also communications between con-
ductors on trains near each other. As
mentioned before the dispatcher often
has one hundred or two hundred miles
of track under his jurisdiction and we

are confronted with the problem of
[}

Figure 4 (above, left) and 5 (above, right)
Figure 4. Locomotive equipped with carrier
communications antenna. Figure 5. Antenna
wires terminating on cab and fed to a junction
box where the antenna and power circuits are
carried to the equipment located on the tender.

Figure 7 (above)
with two speakers, one for main
telephone operation and another for communica-
tions with trains.
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#our to qet yoat /”oney':f Wottﬁ

in FREQUENCY METERS

ACCURACY

COMPACTNESS

WEIGHT

VOLTAGE
VARIATIOR

RUGGEDNESS

en TR g,
R T g,

Dy

(] ‘ FECURETE (Faifi ~f
56.58 60 62 64
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Model 33:F, Full-cycle increment, shown indicating
frequency of 60 cycles. Black dial for special application.

#ete ate the éactj on

J-B-T ""R"N° FREQUENCY METERS

Half-cycle increment, =0.2%; full-cycle increment, *=0.3%,. This
accuracy is not affected by normal temperature change, wave form
or external magnetic fields.

Made in several sizes, most popular of which is the standard 3%4”
panel mounting model. Also made to meet C39.2-1944 ASA specifi-
cations and Jan-I-6 for mounting and stud size of Electrical Indicat-
ing Instruments. No external reactor.

Model 31.F, 31 inch. S reeds, weighs only 0.54 lb; Model 33.F,
3% inch, 11 reeds, 0.59 Ib. Other models are correspondingly light.

Will operate on voltages as low as 8 volts. Standard 110-115 volt
models will operate satisfactorily over range of 100 to' 130 volts.
Also made for narrower voltage variation if desired. (Incidentally,
current consumption is low. For Model 33-F, for example, 2 watt
at 115V.)

No parts to wear out or get out of calibration. All are securely
anchored to the base with lock washers at every critical point. The
only movement is at the free end of the spring steel reed. J.B-T
meters on portable field equipment have established an enviable
performance record.

J-B-T Vibrating Reed Frequency Meters are
available for frequencies from 12 cycles to 525
cycles with various reed groupings, increments
and case sizes. For additional facts on the com-
plete line, send for Bulletins VF-43, VF-43-1A
(400 cycle Meters) VF-43-1B (212" sizes), and
VF-43-1C (interesting new applications).

(Manufactured under Triplett Patents and/or Patents Pending)
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RAILROAD RADIO

(Continued from page 63)

talking over fairly long distances. Herel
again it will probably be necessary fork
the dispatcher to use a telephone cir-f
cuit and communicate via radio overy
relatively short distances. It is also
desirable that two trains be able to)
communicate with each other over aji
distance up to around five miles. FrontiA
to rear will range up to a mile and ay
quarter. |

There are a few other uses of radiol
railroad operation. One of them is thel!
emergency radio system which can be&"f
taken out and installed at the ends of al
wire line prostration, such as causedt
by tornado or sleet storm. The dis-*
tance over which such a system should|
be able to work will range up to about}
twenty-five or thirty miles. In Figurey
3 we see a typical emergency unit suit-tu
able for bridging wire breaks. This]
particular set operates in the 30-40
megacycle band and should work quitej:
well up to twenty miles. It is a two-}
frequency duplex system equipped withy
hybrid coils so that it can be used as|
part of the telephone circuit.

A warning system for employees is|’
also needed. This would be used byIw
section gangs and work crews to indi-!
cate the approach of a train.

We come now to the problem as to
how best to apply radio to the railroad'i"
communication problem. There are
two systems proposed. One is the in-
ductive carrier system employing fre-|
quencies ranging from about 50 to 20
kc. In fact one system employes fre-
quencies as low as about 7,000 cycles.

The carrier system requires a wire
of some kind along the right-of-way
within about 100/ to 150’ of the track’
over which the train travels. A carrier’
system operates under the so-called low/*

I
157,00(

F I

A i
(—— ) signal not to exceed 15 pv/n
2

power radio formula; D =

=

Ir

By exceeding this formula bit i‘tu
is possible to install wires along thq
side of a yard and obtain quite satis{l
factory communication throughout thdu
area. In typical right-of-way systems|L
the telegraph line in general will nolli
be more than 40" of 50’ away. Often th¢:
telephone line stops and goes into aig
underground cable. Here the carrieik
system runs into difficulty. In citiefn
the tracks oftentimes go down thik
streets and through locations wherd:
wires can be maintained only witlf:
great difficulty and in some cases nof
at all. As a result the carrier systeng

=
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4s definite limitations.  Through
swns where the wires take cable, there
hay be sections of lines which cannot
¢ used with the carrier system except
y running special wires oftentimes at
onsiderabie expense.
. The carrier system may be either
m or f-m. Recent tests seem to in-
licate that f-m using a deviation ratio
f about 1:1 gives a better signal-to-
“oise ratio than the a-m system. Tests
. have made indicate that an a-m sys-
m will operate over distances rang-
g up to fifty miles providing the
Wires are not more than fifty feet away
srom the track.
! During the last year radio tests have
“een made using frequencies ranging
‘rom 30 to over 2,000 mc. Both a-m
‘nd f-m have been tried for yard and
‘erminal operation. Satisfactory re-
“ults have been obtained in all the fre-
juency bands. Very little work has
“ieen done on main line operation ex-
{ept at carrier frequencies. There has
seen a considerable amount of front to
Lear testing.
The 150-mc band appears to be
\uite satisfactory for this operation.
‘Towever most tests indicate that about
ilen miles is the maximum distance that
Latisfactory ccmmunication will be ob-
Lained. The tests at 2,000-mc have
veen very encouraging. F-m was used
it this frequency and communications
"rom the engine to the caboose were
Jound to be very satisfactory regard-
less of the territory. The variation in
Lignal is very great due apparently to
Leflection and as a result f-m appeared
o be better than a-m. The 2,000-mc
‘requency was the only one that had
hrovided satisfactory communications
Ithrough the Moffett Tunnel. General-
'y the 150-mc frequency has proved
!»atlsfactmy for front to rear com-
unication. Here again, however,
Lhere is a violent fluctuation in signal
iﬁtlength and some difficulty has been
xperienced with a-m sets. The varia-
kxon in signal results in the flutter
sffect depending on the speed of the
crain.
The anetnna problem is not too seri-
us on a caboose. However, the loco-
kmotive installation presents problems.
[n Figure 8 the wrong way to mount
hn antenna on a locomotive is shown.
+Large locomotives do not have more
A}o han 10”7 of 15” clearance in many
-ases. As a result the problem of
lgetting a good radiator is very dif-
ficult. Figure 9 shows an antenna
lon the front of a Diesel. Here again
“Jthere is a clearance problem although
Jit s believed that this installation
worked quite well. Figure 10 shows
?ﬁxed antennas mounted on lighting
towers in a yard. ' Most yards are

(Continued on page 66)
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A News About

Small Speakers

Permoflux leads again with the devel-
opment of a new permanent magnet
dynamic speaker provndmg maximum
performance with minimum magnet
weight.

With less than a 1% ounce Alnico Five
magnet weight, Permoflux now achieves
performance only obtainable before by
using a much heavier Alnico Five magnet.

Setting a new standard for speakers up
to 6", this new unit is particularly adapt-
able to portables and farm radios=in
fact to all receivers, battery or power
line operated, wherever weight is
an important factor.

PERMOFLUX CORPORATION

4900 WEST GRAND AVE., CHICAGO 39, ILL.

'PIONEER MANUFACTURERS OF PERMANENT MAGNET DYNAMIC TRANSBUCERS

4
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Figures 8 (left), 9 (right), 10 (left center) and
11 (below, left)

Figure 8. Improper way to mount an antenna.
Figure 9. A Diesel engine antenna installation
tabt proved effective. Figure 10. A 40-mc
coaxial and a J-type 157-mc antenna on a 150’
light tower for fixed antenna application. Figure
I1. Facsimile installation in the caboose, recent-
ly installed by Rock Island. (Courtesy Acme)

[
equipped with towers of this type av-
eraging about 75 in height. There
is generally adequate room for all
equipment in the Diesel. In the steam
locomotives the problemn is somewhat
more difficult.

Power Problems

Steam locomotives have a 32-volt
d-c¢ power source. The generators
generally are only 400-watt capacity
and with the present lighting load we
generally find them well loaded up to
capacity. This means that an addi-
tional source of power must be provid-
ed on the locomotives for the radio
equipment. The Rock Island Railroad
has standardized on a 110 volt a-c
generator to be driven with a steam
turbine.  There 1is some question
as to whether this is the best system.
It may be possible to develop 32-volt
equipment which will be more efficient
and operate from the available source.
In fact, some railroads are planning on
using this voltage. Most cabooses at
the present time have no power avail-
able. Several railroads have experi-
mented with an axle-driven generator
together with a storage battery. The
Rock Island Railroad has installed a
gasoline engine generator from the top
of the caboose.

Railroad radio equipment must be
made very rugged for the vibration
and shock is extremely high. Shock
will range up to as high as 50G, al-
though it is not practical to design
equipment for this high a value. At
least 10G should be sufficient. Stand-
ard type airplane shock mounts have
worked out quite well.

There is a possibility that facsimile
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can be used to advantage in the trans- I'
mission of train orders. Rock Island.
has made several satisfactory tests.

Demand for Equipment

An estimate of the essential demand
for radio equipment, based on the!f
number of engines, cabooses and miles!|
of track, is shown in Figure 12.{:
This represents my best guess as to|
the total amount of equipment required
if all railroads were to use it. It wasF
brought out at the FCC hearing that
about 66% of the railroads were inter-
ested in radio. However, it is doubt-|
ful whether some railroads would|
equip all of their lines and for this
reason the figures are undoubtedly
high. I would expect that if radio
communication proved satisfactory we
might see 30 or 40% of the quantities]
cited installed within the next five
years.

The FCC i its preliminary alloca-
tion report for frequencies above 30
megacycles has recognized the need
for radio in railroad operation and has
allotted channels in the vicinity of 150
mg. Allocations have been made also
in the vicinity of 2,600 mc. The road
is now clear for railroads to proceed
with the development of moving train
radio communications, and it now re-
mains for them to proceed as fast as
equipment can be made available.

Figure 12
Estimate of potential demands for radio equip-
ment used in railroad operation.

Fixed Stations .

........ 4,000
Engines . .. .. .. ... 40,000
Cabooses .. ... ... .. ... 20,000
Passenger Cars .. .. ... .. 10,000
Total Fixed Stations .. . 4,000
Total Mobile Stations . . 70,000
Total Portable Stations .. 30,000

TRAIN COMMUNICATIONS
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WATERTIGHT

TYPES DN-1, -2, -3
(Left hand, above)

@ For applications where equipment may be
used fnXah extremely humid atmosphere, ex-
posed to rain, or accidentally submerged
in water. Available for direct-current {DN-1),
radio-frequency (DN-2}, and audio-frequency
{DN-3} service.

CONVENTIONAL

TYPES DN-4, -5, -6
(Right hand, above)

@ For use on aircraft and on communications
or electronic devices whére the instrument is
protected. Available for direct-current (DN-4),
radio-frequency (DN-5), and audio-frequency
(DN-6) service,

HEADQUARTERS FOR
ELECTRICAL MEASUREMENT

Buy all the Bonds you can—and keep all you buy

G-E PANEL INSTRUMENTS

To meet the need for compaciness, especially in electronic and
communication devices for combat, they have a body diameter of
only 114 inches, are less than 1 inch deep, and weigh only 3 ounces.
They are accurate to within =2 per cent.

These instruments are of the internal-pivot construction, and in
addition to small size and light weight, they have all the other de-
sirable features associated with this unique G-E design.

Because of its high torque and large-radius pivots, the element
(which is common to both instruments) is well able to withstand
vibration. High torque combined with a lightweight moving element
results in fast response. Good damping makes for ease and accuracy
of reading. Large clearances help to insure reliable operation.

All these features add up to a high factor of merit and all-round
excellent performance.

For advance information, ask the nearest G-E office for Book-
let GEA-4380, or write to General Electric Co., Schenectady 5, N.Y.

s N
THEY’RE G-E INTERNAL-PIVOT INSTRUMENTS

One advantage of the internal-pivot de-
sign is compactness. Armature, core, control
springs, pivots, jewels, balance weights, and
pointer form a single, self-contained wnit, all
pdrts .of which are supported by ‘a cast-
v comol magnet.

i External-pivol Internal-pivo!

GENERAL @ ELECTRIC

602-83-6200
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VETERAN WIRELESS OPERATORS

W.. J.. McGONIGLE, President

Radio Pioneers Party

WOA was a guest association
\/ at the Radio Pioneer’s Party of

the New York Section of the
IRE held in New York City recently.
Dr. William Everitt, IRE president,
was toastmaster, and Louis Pacent,
VWOA life member, was general
chairman. Ed Content of WOR,
VWOA veteran member, served as
treasurer.

We presented Sgt. Irving Strobing,
Army radio operator, who sent the
last message from Corregidor, with a
VWOA scholarship during the eve-
ning. The scholarship, covering a
course at the Capitol Radio Engineer-
ing Institute, was offered through the
cooperation of E. H. Rietzke, CREI
president.

We were also able to offer a door
prize, a National 240C communications
type receiver, thanks to W. A. Ready,
National Company president, and Ar-
thur H. Lynch, New York manager
for National.

Among those who attended as guests
of VWOA was Major General J. O.
Mauborgne, former Chief Signal Of-
ficer of the Army. Other VWOA
members who attended were: C. D.
Guthrie, VWOA director; George
Clark, VWOA secretary, and director
of the party; Bill Simon, treasurer;
W. T. Marshall of the New York
Telephone Company radio department;
Mr. Carruthers of the War Shipping
Administration; George McEwen of
RCAC; Lewis Winner, editor of
CommuNIcaTIONsS and VWOA life
member; E. J. Girard of the Federal
Telephone and Radio Corporation;
Rear Admiral Joseph R. Redman,
VWOA honorary member; Major
General Harry C. Ingles, VWOA
honorary member; Frank Orth of
CBS; Jack Poppele, chief engineer of
WOR and chairman of the VWOA
scholarship committee; W. J. McGon-
igle, VWOA prexy, and George W.
Bailey, assistant to the president of
VWOA, and now doing a grand job
as executive secretary of the IRE.
Unfortunately, Bob Mariott was un-
able to attend. He has been an hon-
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Sergeant Irving Strobing, U. S. Army radio oper-
ator_ \Yho sent the uast message from Corregidor,
receiving  VWOA scholarship for training at
Capxtol.Rudio Engineering Institute, from W. J,
MecGonigle, VWOA president. Looking on, at ex-
treme left, Major E. H. Armstrong; next to Sgt.
Strobing, George Bailey; and at extreme right,

Dr. W. Everitt.

orary member of VWOA for years
and was first president of the IRE.

Personals

N\HE 1946 Year Book will not be
FI readdy for mailing until after
our Twenty-First Anniversary
dinner-cruise at the Hotel Astor on
Saturday evening, Februay 16, 1946.
They will be mailed to those who
have paid for their copies as soon as
available. . . . Welcome to Bill Gil-
lule, one of the pioneers in radio, and
now with Mackay. . . . Eric L. Bisbee
1s back with the N. Y. Police Depart-
ment. His experiences cover trips
aboard the S& Munplace, the Tiger
and the Empire Arrow, in 1923. He
was with the New York Police De-
partment radio division from 1932 to
1944. During 44 and ’45 he served
with the U. S. Maritime Service.
. . . Stanley Wolff is now traffic chief
of the AP at their North Castle radio
station in Connecticut. Stanley was
in the Army as a radio man from 1927
to 1932. He then went aboard ship
for two years and served successively
with Hearst Radio, RCA Communi-
cations, Globe Wireless, Macaky Ra-
dio and the Herald Tribune. . . . Glad
to have Don A, Harris of Globe
Wireless join our ranks. . . . From
Buchans, Newfoundland, has come an
application from G. C. Coffin of the
Canadian Department of Transport.
. . . N. E. Blackie of Redondo Beach,
Calif., a real oldtimer, would like to
hear from T. M. Stevéns, George Mc-
Ewen of RCA Communications, and
Doc Forsyth. By the way why not

-
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ASSOCIATION NEWS

GEORGE H. CLARK, Secreotary

drop Doc Forsyth a line at Sailor's
Snug Harbor, Staten Island, N. Y. He
is completely blind now but his leader
will read letters to him. . . . Capt. E.
H. Dodd, U.S.N. (Ret.) now resides at|
Oakland, Calif. . . . Hal Styles is re-
activating the Los Angeles-Hollywood
chapter of VWOA with the aid of hisp
old co-partner in VWOA affairs, Le-}
roy Bremer. . . . E. E. Rackle keeps
up with VWOA down New Orleansﬁ
way. . . . Dr. Lee de Forest, honorary}
president of VWOA, is now a con-
sultant for the Mexican government,
setting up television stations. Best of
luck, Doc. . . . E. G. Raser is one of
the earliest of oldtimers in Trenton,
N. J. . . . Carl Coleman, who during
the war years served as radio chief
for the Arnessen Electric Company,
has joined Tropical Radio. . . . Ben
Wolf, in charge of the FCC monitor-
ing station at Grand Island, Nebras-
ka, could tell some good stories, if he
would. Let’s hear from you, Ben. .. .
R. T. Willey has moved to Roselle
Park, N. J. ... Lt. Col. V. A. Kamin,
long a VWOA member, is now locat-
ed at Noroton Heights, Conn. . . |
Brock Angle, Coast Guard Chief Ras
dioman, expects to rejoin Tropicall
Radio in the near future. ... Lt. ColJ
W. S. Marks has been transferred
from the Signal Corps Laboratory af
Red Bank, N. J., to Fort Bragg, N. C|
. . . Ed Bennett of Norfolk, Va., saw
service during World War II as a
U.S.N.R. Lt. Commander. . . . By thd
way, James Gregory, son of Mr. and
Mrs. William J. McGonigle, was borr
on November 17. Now there are four
McGonigles. . . . W. Butterworth, with
the Boston office of FCC, is active in
VWOA affairs in the Hub city. . .
A. H. Waite, who was a communica-
tions expert for the Army, as a civily
ian, has quite a story to tell. We
hope to have it soon. . . . A note from
R. P. Herzig states that he has leff
the Navy where he served as a Radio
man, First Class. . . . Radioman First
Class W. Bacon is now stationed at
the Naval Receiving station in Bos{
ton. . . . Commander Fred Muller
U.S.N.R., was erroneously reported a¢
being a former VWOA director, las}
month. FM is still a director.
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CAPTAIN HORACE L. HALL, U.S. Merchant Marine,
retired, at his home in Springfield, L.I.,, N.Y., made

daily recordings of transmissions from Australia, for
more than four years, missing but four days. The appar-
ul ently harmless news broadcasts kept the Australian
" Government in New York and Washington informed of
every phase of the progress of the war, by a pre-
i arranged code.
i The National HRO, used for this remarkable accom-
| plishment is the first ever to have been shipped into the

New York area and is over ten years old.

NATIONAL COMPANY INC., MALDEN, MASS.

COMMUNICATIONS FOR DECEMBER 1945 e 69

wWWW.americanradiohistorv.com


www.americanradiohistory.com

VOI.TAGE-REGUI.ATED;I

[Part 11}

————by G. EDWARD HAMILTON and THEODORE MAIMAN
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Test Equipment Division

National Union Radio Corp.
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Figures 8 (above) and
9 (left)

In Figure 8 we have a

plot showing the varia-

tion of amplifier gain

versus plate-load re-

sistance in megohms,

Formerly Junior Engineer
National Union Radio Corp.
Now with U. S. Navy

N designing a typical voltage-regu- rc

lated power supply capable of good !

stability from zero to maximumj
output voltage, the f{following pro-
cedure may be applied.

E, =0 to 400 volts, I, (max) = 100 ma,

(I)—Voltage drop across T, = E,.J
but E,=E, -E.. E. w1ll|
vary between the limits E, and
E/-E, (max). In practice it);
has been found advisable to
make E, about 100 volts higher
than E, (max). Therefore for|
this example E,; will vary from
500 to 100 volts.

(2)—The passing tubes must be C'lp-|
able of a plate dissipation ofi
500 X .1 = 50 watts. Three 6L6
tubes, triode connected, will be!
satisfactory with a wide margin|’
of safety. Type 6S]J7 has been!
found well suited as a controli®
tube since the u. and R, are high,|

(3)—It now becomes necessary to de-1
termine E.. From the platef

1001
family we find when Ih:——"

=33 ma (for one tube), and
E,, = 100 volts, Ee = 5.5 volts,
and when E,; = 500 volts, E., =|
500 l
— = -62.5 yolts.

®
(4)—For zero output woltage E..=
- 62.5volts.

Id

E.=E, +| Eq | = 500 + 625 = 5625 |,
(5)—Figure 8 shows that when Ryl
is increased above 10 megohmgh

little additional gain is realizec |

Figure 9 provides the in the 65]7 Thus b

plate familyscharacter- i !

istics of a 6SJ7 at low

values of plate current; EL 562.0 . 1

Es — 100 v, Es =50 v. [p=— = = 56.2 mlcroamperesi
. R, 10X 10°
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|
(6)—To determine the control bleeder
resistance ratio we must now
find E.. from the plate family
characteristics shown in Figurd
9, which have been obtained fo
the 6S]7, operating at low val
ues of plate current.

Case |

(7)—Output volfage = 0.
VOLTAGE STABILIZER!
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POWER SUPPLIES

7a) Ee: & — 2.4 volts.

Fl == V‘.’—‘ Ee2 :105 —24 == 102()

E,=E,+E + | E,|
=0+ 105 4 2.4 = 107.4

{E, R, 1026
== = 933
1D R 107 .4
Zase Il
1(8)—Output = 400 volts.
= 5.5 volts

i, — Epl+ | Ec1 :
= 100 4+ 5.5 = 105.5 volts

E,. 105.5
"9) IM:—: — = 10.6#3
R, 10 X 108
(10)  Ees @ -3 volts.
(11) E,=V,-|E,|=105-3 = 102
E2:E1+V Ecz :400
-+ 105 4 3 =508
E, R, 102
—_— == =201
E, R, 508
Case |
Rs+R; R,
(12)  ————=— =933 (1)
' R, R,
‘Case Il
a R, R,
i3) ——=— =201 (2)
R, +R, R,

174) Let R, =.5X 10° ohms
s From I and 2

[
| 1.201
R =

R, = .82 < 10° ohms
732

R. = .265 % 10°®* ohms

For simplicity of explanation the
pontrol tube has been considered from
i triode point of view. However, in
ihipplication, high gain is desirable;
jtherefore a pentode is the logical
thoice.

.y Figure 10 shows a complete voltage-
[:tabilized power supply capable of
meeting the following requirements:

| Output voltage of 0-500 volts

[ Voltage ranges of 0-10, 0-50,
| 0-100, 0-500 volts

| Maximum output current of 300

g ma

Better than 19, regulation be-
tween 0-500 volts

Ripple voltage approximately 10
mvy

' Fundamentally this circuit is the
tame as shown previously with the ex-
“eption of certain minor refinements.

VOLTAGE STABILIZERS

§-20 HENRIES 20 HENRIES

1 MEG /2 MEG

js0 ’ MFO 8 \“‘D

P

"

A
v

20000 OHM
G-I

100 QHMS

50 _OHMS

829

100 OHMS

LB

100 OHMS

AAA
¥y

O

4IMFD 9
it
0

TERMINALS

{OMFD

20
HENRIES

The cathode of the control tube has
been returned to a potentiometer
across the bias supply to provide foi
a fine zero output voltage control.
The screen of the control tube has
also been returned to a potentiometer.

This method of screen return can be
adjusted to produce negative regula
tion; i.e., an increase of output voltage
with an increased load, or a decrease
in line voltage results in an increase in
output voltage. It is this factor that
makes possible the good regulation
characteristic at low voltages. Both
cathode and screen controls are screw
driven adjustments.

Where tubes are to be operated in
parallel it is most always advisable to
include parasitic suppressor resistors
in plate, screen and grid circuits, as
shown in the figure. The purpose of
R, and C; is to increase the feedback
factor for fast changes of output volt-
age and hence reduction in ripple volt-
age. R, connected across the high-
voltage supply serves the dual purpose
of improved fundamental power supply
regulation and voltage divider for the
80-mfd filter capacitors.

Adjustment of Power Supply

(1)—We first rotate the manual volt-
age control (R,) to the zero out-
put voltage position and adjust
R; to give E, = 0.

(2)—Then R, is rotated so that E,
= 10 volts. Then we apply ap-
proximately a 33-ohm load (to

» 51,300 OHM
> 0w

10w

TO0 OHMS
1w

4 W

18,200 OHMS
0w

10 w

10,000 OMMS 5000 OHMS 10,000 ORMS

18,600 OHMS
10w

Figure 10
Voltage-stabilized power supply.

obtain a full load current of 300
ma).

(3)—If E, decreases, R; should be ad-
justed so that a more positive
voltage is applied to the screen
this adjustment is critical.

(4)—Then R, is again turned to zero
position and R, 1s adjusted so
that E, = 0. This process is
continued until the desired regu-
lation is obtained; obviously if
E, increases at step 3 the reverse
process is in order. When regu-
lation is attained at low volt-
ages, satisfactory regulation will
obtain at the higher values.

While no difficulty has been encoun-
tered during tests and applications
with grid emission or gas current in
the control or passing tubes, care
should be exercised in the choice of
tubes since high impedance circuits
are involved.

Bibliography

H. Reich, Theory and Applications of
Vacuwm Tubes

Radiotron Designers Handbook
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of Scientific Instruments; Jan. 1939

F. E. Terman, Radio Engincers Hand-
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H. Victor Heher and William H. Picker-
ing, Review of Scientific Instruments;
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[To Be Concluded in January]
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: ...SYMBOLIC OF
Caeles” | POSTWAR RADIO
‘ RECEIVERS!

o Optimum gensitivity
o Migh Unitorm
Over gatire BoP

AIR DIELECTRIC THROUGHOUT ITS ENTIRE LENGTH i

A radio engineers’ dream come true . . . Flat sheets i

of copper die-stamped into perfect super-sensitive \

loops . . . The greatest development in loop antenna
design and manufacture since 1920 . . . Being
rectangular the Airloop has 27% more effective area . ..

" Better performance at lower cost . . . No set builder can
afford to overlook the significance -of the Airloop.

AW, y N & N BN N N & J
y 4 N N 4 A N N N N ]
y " N ¥ = 4 A Y AN A A

175 VARICK ST., NEW YORK 14, N, Y.
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A Simplified Method of Wave Analysis; W. L.
Cassell ..Dec.
AACS Wartime Radio Circuits, Maintenance
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Adams, Harry E.: Volume Level Control for
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Era; McMurdo Silver.......... . ... . Jan.
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s Shore. . ... Nov.

Airborne, British, Communications Equipment
Jan.
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(Continued from page 73)
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Line of Sight, 1945 Fall Meeting Report
(C. W. Carnalzan) ................... Dec.

Attenuators, Pads and Networks, Resistive (Part
111); Paul B. Wright.................. Jan.

Attenuators, Pads and Networks, Resistive (Part
1V); Paul B. Wright.................. May

Attenuators Pads and Networks, Resistive (Part
V); Paul B. Woright.....oveve i, June

Attenuators, Pads and Networks, Resistive (Part
VI); Paul B. Wright.....oooooviiin. July

Attenuators, Pads and Networks, Resistive (Part
VII); Paul B. Wright................ Aug.

Attenuators, Pads and Networks, Resistive (Part
VIII); Paul B. Wright............... Sept.

Attenuators, Resistive, Pads and Networks
(Part IX); Paul B. Wright............ Oct.

Attenuators, Resistive, Pads and Networks

(Part X, Conclusion) Paul B. Wright..Nov.
Attenuation Test Equlpment for V-H-F Trans-
mission Lines; F. A. Muller and K. Zimmer-
F Y T Dec.
Audition Amplifiers, Volume Level Control for;
H. E. Adams ......c....cviuiiviieiinans Mar
Auto-Alarm Selector, Simplified; Lt. S. S'chtﬁer

June

Aylor, Jr., Raymond P.; Combining Components
to Obtain Exact Specification Values...Mar.
Aylor, Jr., Raymond P.; Remote Control of
Output Level .................c.coen July

B
Barnard, H. W. and Reid, Capt. Andrew; Brit-
ish Army Communications Equipment Devel-
167 13 41153 +1 4N Mar.
Battle-Announcing System, 9 Speaker; H. W.

Duffield ... i e ct.
Bennett, F. D., Coleman, P. D., and Meier,
A, S.; Design of Broad-Band Aircraft An.
tenna Systems ... ....ieiieeiiieanann Mar.
Bertram, G. E. M.; Shipborne Radar...... Nov.
Boss, Lewis oS Police Communication Problems
Facmg Engmeers Today................ Jan.
Bridge, Impedance, General Purpose, Switching
Circuit; P. M. Hommell................ Feb.

British Army Communication’s Equipment De-
velopments; Capt. A. Reid and H. W. Bar-
YA} 60006000000009000006000606000006008 Mar.

Brown, Hugh A.: Frequency of Capacitance
Tuned Lines and Resonant Line Oscillatlors
May

Brown, W. J.; Miniature Pocket Receiver De-
[-3 14 ¢ T T ) Nov.
Brunetti, Cledo; Supply Voltage Effect on
Transitron Performance .............. Feb.

Butterfly Circuit, A Coaxial Modification of,
1945 Fall Meeting Report (E. E. Gross).Dec.

C
R. D.; The CBC H-F Global Trans-

Cahoon,
mitting System ........................ ct.
Capacitor, Neutralizing, in Tuned Power Ampli-
ers, Role of; W. Pritchett.............. Oct
Capacitance Measurement in Multi- Electrode
Systems; W. Pritchett..........cooo.. Nov
Carrier A-M/P-M Reception, Exalted (IRF
Report, M. G. Crosby) ................. Feb.
Cassell, W. L.: A Simpliied Method of Wave
Analysrs ............................. Dec.
Cathode Followers and Low-Impedance Plate-

Loaded Amplifiers; Sydney Moskowitz..Mar.
Cavendish, A. B.; Denver and Rio Grande
Western 118-MC F-M System.......... May
CBC H-F Global Transmitting System; R. D
Cahoort «.ovvvunnn Oct
Circuit and Field Theory, Correlation of; L. L.

Libby and N. Marchand................ May
Circuit Design, Coupled; A. J. Maynard..]an.
Circuit Development, Frequency Conversion

(Part 1); H. Stockman............... Apr.

Clark, Robert A.; Railroad Radio Communica-
tions Dec.

Clark, Wm. F. and Adams, A. F.; First Prize
Desngns in Air Theatre Contest........ Apr.

Coaxial Modification of the Butterfly Circuit, A
1945 Fall Meetine Report (E. E. Gross). Dec.

Coil Design for V-H-F; A»t H. Meyerson. Sept

Coil Q, Effect of, on Filter Performance; Paul
Selgin

Coleman, P. D., Bennett, F D.,
A S.; Desxgn of Broad-Band "Aircraft An-

tenna sttems ....................... Mar.
Combs, S. J.; Communications’ Role in Electric
Utility Systems ...................... May

Comments on Existing Television Systems From
A Measurement Viewpoint, 1945 Fall Meeting
Report (J. Minter) ... .....coiivivinnt, Dec.

Communications, Aeronautical, in the Postwar

Era; McMurdo Silver..... 8000000000 .Jan.
Commumcatlons Equipment, Bntish AlrborIne
an.
Communication Problems, Police, Facing En-
gineers Today; Lewis J. Boss......c.... Jan.
Communications, Railroad Radio; Robert A.
@A, % 0o0000000000000000000000000
Communications’ Role in Electric Utility Sys-
tems; S. J. Combs ..................... May
Commumcations System Aboard DC-3 Aircraft
R. G. Peters «.ouovvviiieenneinannenss ]uly
Components, Comblnmg, to Obtain Exact Speci-
fication Values; R. P. Aylor, Jr....... ar
Concentric Transmission Lines at 46 mc,
Approximate Losses for Various Sizes of;
W. H. Wood.....ooovieiiieniennannns Mar
Conductors, Skin Effects in; W. B. Shepf[{erd
ug

Constant Alternating Voltages for Calibration,

Wm. Stockman ........ccoviiiieeiennn July
Conversion Circuit Development, Frequency
(Part I); H. Stockman................ Apr.
Conversion Circuit Development, Frequency
(Part 11); H. Stockman............... May
Converter and Receiver Design, V-H-F; R. E.
Samuelson ......c.i i June
Countermeasures, Radar; Ralph G. Peters.Dec.
Counting, Electronic; Max Weber........ Aug.
Coupling, Antenna, Circuit for 30-40 mc; H. J.
Kayner ... . i i Mar
Coupled Circuit Design; A. J. Maynard..Jan.
Coupling, Pulse Amplier; S. Moskowitz....Oct.

Crafton, Jr., H. C. and Slade H. B.; Thermo
plastlcs for Electrical Conductors. .. ... June
Crystal Controlled Receivers for A-M, F-M and
Television (Part I11); Sydney X. Shore.Oct.

Crystal-Controlled 75-mc ~ Signal Generator;
W. C. Grasel.......civeiiiiiiinennns June
Crystal Oscillators in F-M and Television
(Part 1); Sidney X. Shore............. Aug.
Crystal Oscillators in F-M and Television
(Part 11); Sydney X. Shore.......... Sept.
D
Decibel Meters,- Calibration of; P. K. Hm}son
uly
Detectors, F-M Ratio; R. G. Peters...... Nov.
Duffeld, II. W.; A 9Speaker Battle-Announc-
ing System........iieiiiieeeinnnnnns ct.
E
Lachus, Iredell, Jr.; U-H-F Power Supply
(Part II) ... itiiiiin it innenene Jan.
Eb{)l, A. James; External Anode Triodes (Part
.................................. Jan.
Ebel, A. James; External Anode Triodes (Part
D) i e i e Feb.
Ebel, A. James; External Anode Triodes (Part
L0 0 Mar.
Eble\li A. James; External Anode Triodes (Eart
................................. pr
Electrical-Acousticals Equivalents; C. E. Harri-
SOM et ettt e une
Electric Megaphones, A T, Sanial. ... July
Electronic Counting; Max Weber..... ..Aug.
Emergency F-M System in Toronto...... June
Enclosure Design, Resonant Loudspeaker; Sg?
F. W. Smith, Jr...e.. e eiiiiennann Aug.
Equipment, Communications, German and Jap-
ANESE .t iiivne ittt et May
Equivalents, Electrical-Acoustical; C. E. Harrt-
SOM \ et eiae ottt June

Everett, Frederick C.; V-H-F Transmission Line
Element CRart . ..eeeveneereeceeennns July
Everett, Frederick C.; F-M Chart, for Predic-

tion of Station Range ........... v......Nov.
F
Facility Expansion, Studio; L. 4. Reilly..Apr.
Fancher, H. B.; TeieVlSIOI"l Relays........ eb
Field and Circuit Theory, Correlation of; L. L
Libby and N. Marchand................

Field Intensities Beyond Line of Sight at 45. 5
and 91 mc, 1945 Fall Meeting Report (C.

w. Carnahan) ....................... Dec.

* Field Intensity Tests, 45.5 and 91-mc; R. G.
Peters ...t i e A

Filter Analysis and Design (Part I); C. E
Skroder ... Mar

Filter Analysis and Design (Part I1); C. E
Skroder .........cccii... A

Filter Design Procedure, Mult1 Section; Paunl
Selgiit vttt e e s July
Filter Performance, Effect of Coil Q on; Paul
SALIID 60000060000000000000000000000000 Sept.
F-M Chart, for Prediction of Station Range;
F. C. Everett...c..ccvieiieencnnnnnnns Nov.
F-M Ratio Detectors; Ralph G. Peters....Nov,
F-M System, Emergency in Toronto..... June
F-M System, 118-MC, D. R. G. & Western;
A, B. Cavendishe....ooueeneneeeseeens May
F-M V.H-F System (Trans-Canada Air Lines
Network); T. W. Hall...ccvvvveeenann Sept.
Frequency Conversion- Circuit Development
(Part I); "Stockman. . ..o.iiieinienn Apr.
Frequency Conversion Circuit Development
(Part 11); H. Stockman...... ....... May

Frequency of Capacitance Tuned Lines and
Resonant Line Oscillators; Hugh A. Br&wﬂ

Fuze, Proximity, Radio; R. G. Peters...... Oct.
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Generator, Signal, Crystal Controlled 75- mc,

Grasel.....covviv i

Global Transmittmg System, CBC H-F; R. ﬂ,

CaROOM = v ovevesonnsooss sialtiaiihie st ol o X0 OtLL

Goddess, Eugene; Calibratmg Instruments for
use in Vacuum-Tube Manufacture......Aung

Grasel, Walter C.; Crystal-Controlled 75- mﬂ
Signal GENELALOT - ev s v veonnrrannns Juned
Gnﬁiths A. E.; Stepping Up From A KW ta!
KW ciiiiiiniinaee il oo doacas Dec.|

|

H \

Hall, T. W.; Airline V-H-F F-M System. Sept

Hamdton é. E., and Maiman, A.; Voltaga-\
Regulated Power Supplies (Part I)... Nov, |}

Hamilton, Edward G. and Theodore Matman-'

Voltage Regulated Power Supplies (II;art
........................... eC <P
Harrwon Charles E.; Flectrical- Acoustu:'a]
Equivalents .......................... ng
Honnell, M. A.; Microwave Model Antennas”
uneg:

Honnell, P. M.; General-Purpose Impedancei
Bridge Simplified Switching Circuit...Feh.|»

Hudson, Paul K.; Calibration of Decibel Metersl

July|
ITunter, Alan; Britain’s Postwar Television
168 5000000000000 000 MR -T TR May
] 3
Impedance Bridge, General Purpose, Simplified|
Switching Circuit; M. Honnell ....... Feh.|
Index to COMMUNICATIONS 1944, oo Jand
Index to COMMUNICATIONS, 1945, .Dee.!

Instrument Approach and Landmg Systems.
IRE Report (Lieut. Col. P. L. Moseley) Feb,|
Instruments, Calibrating, for-use in V-T Manu-
facture; E. Goddess
Intensity Tests, 45.5 and 91-mc Field; R G
Peters Apr.
Interplant R.R. Radio System ............ ]'ul}li

IRE Winter Technical Meeting, Report; Lewuri
WiINner «....eooeoess e o binralis Feb

J .

Jacketing Materials for H-F Transmission|
Lines; A. J. Warner........ccccucen.. Nov,|

1

| |

K |

Kayner, H. J.; An Improved Antenna Couplmg:
Circuit for 30-40 MCe. .. evrvronioenn. Mar.|
Kendell E. M.; Loop Antenna Desrgn Fac,

Kohler E RF Pentodes as “Transitron bscxll
JAEOTS oo veeeonoenenn . ibhiaiiehigedisins Feb,|

L |
Landing Systems and Instrument Approach, IRE|

Report (Lieut. Col. P. L. Moseley).. Feb!l
Libby, L. L. and Marchand, N.; Correlation of!

Field and Circuit Theory............. Mayf :
Line Problems, Solving Transmission; R. &)

Paine .... U T I
Lioyd, W. "7 and Schorter ‘D.E. L Wat

orrespondents Recorder at BBC......Fehl!
l.oop Antenna Design Factors, Recexver, E. M.

Kendell ....oo.c... ceereornernesss Mol
TLosses for Various szes of Concentric Lings !
at 46 mc; W. H. Wood....eo.vvev.... Mar
Loudspeaker Enclosure Design, Resonant; Sg# f

F. W, Smith, Jri ce.ooiiiiiieiiianas Aug ;
M I
Magnétic Wire, Sound Recording on, Higl
Quality, 1945 Fall Meetmg Report (L. Clt
Holmes) ...vvevenennss o LA .Dec
Maiman, T. and Hamtlttm, G. E.; Voltag: I

Regulated Power Supplies (Part I).. .o . Nov
Maiman, Theodore and Hamilton, G. E.; Volt|
age- Regulated Power Supplies (Part II).Det
Marchand, N. and Libby, L. L.; Correlatiol
of Field and Circuit Theory...........Ma_ 0
Materials, Jacketinng, for H-F Transmissiol
Lines; A. J. Warner..... cereeess OY
Maynard A. J.; Coupled Circuit Des1gn .Jan
Measurement of Amplifier Input Impedance
D. L. Waidelich........ PR i [ )
Measuring Q with the CR Oscxlloscope, R, (
Paine .....cooviieieneenns :
Megaphones, Acoustic Feedback Reductxon b
Increased Directivity in; A. J. Sanial..Sepi ;
Megaphones, Electric; A. ‘7. Samial....... Jul
Meier, A. S, Coleman P. D., and Bennet:
F. D Design of Broad-Band Aircraft Ar
tenna Systems e se e e e e e e L.
Meters, Decibel, Calibration of P K. Huz:i[sq[
u
Meyerson, Art H.; Coil Design for V-H-F.Sep;

xr

—~ P

Microwave Model Antennas; s M H, m}ne
uny |
Miniature Pocket Receiver Design; W.
Brown ....ccviviiiacaciosioiasie "‘i’ /
Mitchell, Lt. "Col. Thom{)son H. (Obit ua'_ Ty

Modulation, Pulse- T1m é Donald Philips. .

Moskowitz, Sydney; athode Followers ;m

Low-Impedance Plate- Loaded Amplifiers. Ma:
Moskowitz, Sidney; Pulse Amplifier Coit
BINg ooiiteeniononeens immumaioiol oo g
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"\ Muller, F. A. and K. Zimmerman; Attenuation

N

]

Test Equipment for V-H-F Transmnsswn

.............................. Dec.

lMu.ltx Electrode Systems, Capacitance Measure-
ment; Wilson Pritchett................ Nov.
Multrple Wire Recording; Russel J. T]gnk-
1 Mumpléi ‘Systems, IRE Report (C. R Bur-
rows, Alfred Decino).................. Feb.

| Multi-Section Filter Design Procedure; Paul
Sy I A T TT Y T T N LTI YT ey July

N

Navy Yard’s, N. Y., Quiet ,Room; W. M.
e ST A s o5 A0 . i ). lle 06wt g Ty frwisns. . By Oct.

\ Nelson, Geo. J.; 3-Cycles-Per-Second. ... .. Feb.

" Network Theory and Design of Resistive Pads

and Attenuators (Part III); Pauwl B. Wright
Jan.

» Network Theory and Design of Resistive Pads

[ I

and Attenuators (Part IV); Paul B. Wright

May

" Network Theory and Design of Resistive Pads

and Attenuators (Part V); Paul B. Wright

June

Network Theory and Design of Resistive Pads

and Attenuators (Part VI); Paul! B. W‘Hg{lt

Tuly

Network Theory and Design of Resistive Pads

and Attenuators (Part VII); Paul B. Wright
Aug.

| Network Theory and Design of Resistive Pads

]

and Attenuators (Part VIII); Paul B. Wright
Sept.

Network Theory and Design of Resistive Pads
and Attenuators (Part IX); Paul B. Wright
Oct.

! Network Theory and Design of Resistive Pads

of

7

and Attenuators (Part X, Conclusion); Pau!
B W ght] pears 1 mepenedatil iTasesss s Nov.
Neutralizing Capacitor in Tuned Power Ampli-
fiers, Role of; W. Pritchett....... . ... .Oct.

o

Oscillators, Crystal, in F-M and Television (Part
I); Sydney X. Shore................. Aug.

Oscillators, Crystal in F-M and Television (Part
11); Sydney X. Shore................ Sep

| Oscillators, Reflex, IRE Report (J. R. Pzerce)
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Feb.

0’scillators, Resonant Line and Capacitance
Tuned Lines, Frequency of; Hugh A. Br&wn
ay

Oscillators, Transitron, R-F Pentodes as; E.
Kohler . ..ot Feb.
Output Level, Remote Control of; R. P. Ay/or,

JEPIT e o o July
P
Paine, Robert C.; Measuring Q with the C-R
Oscilloscope .. covviiiii i Apr.
Paine, Robert C.; Solving Transmission Line
Problems ............ccvvui..n e Oct.
| Pentodes, R-F, as Transitron Oscillators; E.
UCORLET 5 g 44 ity T e a8 @ E e B i g Uy o e m o B Feb.
Peters, Ralph G.; 45.5 and 91-mc Field Intensity
TeStS .. v voere e mencny o .Apr.
Peters, Ralph G.; Communications System
Aboard DC-3 Aircraft. . .oooii i July
Peters, R. G.; F-M Ratio Detectors...... Nov.
Peters, Ralph G.; The Radio Proximity Fuz(;a
ct.

Peters, Ralph G.; Radar Countermeasures.Dec.
Philips, Donald; "Pulse-Time Modulation..Nov.
P-M/A-M, Exalted Carrier, Reception, IRE
Report (M. G. Crosby)..... e, Feb.
Receiver Design, Miniature;
Brown .
Power, Steppmg Up Transmitter from 500-w
tol-kw; L. A. Reilly.................. Sept.
Power Supphes, Voltage-Regulated (Part I);
G. E. Hamilton and T. Matman. . ... ... Nov.
Power Supplies, Voltage Regulated (Part II):
G. Edward Hewmilton and Theodore Maiman

ec.
Preisman, Albert; Television Studio Installa-
tion Designed for Research and Instruction
(@art 1) wip: - osurmesrmsporeressyan; Mar.
Pretsman Albert; Television Studio Installa-
tion (Part II) ........................ Apr.
Pritchett, Wilson; Capacitance Measurement in
Multi-Electrode Systems. .............. Nov.
Pritchett, W.; Role of the Neutralizing Ca-
pacitor in Tuned Power Ampliers....... Oct.
Proximity Fuze, The Radio; Ralph G. Peteros .
c

Pulse Amplifier Coupling; Sidney Moskowitz. Oct.
Pulse-Time Modulation; Donald Philips... Nov.
Q

1 0, Measuring with C-R Oscilloscope; R. C.
R o L i S s pr.
Quartz Crystals, Aging of (Part IV); Stt{\}t:a;
BOYE vk « oo o c LABL QB 5888 ccdaiavionsan o
Quiet Room, N. Y., Navy Yard’s; W. M
JRPes RN SRR e S . . e . . ct.
R
Radar Countermeasules, Ralph-G. Peters. .Dec.
Radar, Shipborne; G. E. M. Bertram...... Nov.
' Radio Circuits, AACS Wartime, Maintenance
of; Cpl. M. Weaver.........cooovunn. Aug.
| INDEX

Radar in U. S. and Great Britain........Aug.
Radio System, Interplant R.R............ July
Railroad Radio Communications; Robert A.

Clark, J7. wambsmenopsederadd? Bl Dec.

Range Prediction Chart for F-M Stations; F.

C! Everett’ .uuomracas s san®bnesson s b Nov.
Ratio Detectors for F-M; K. G Peters. .. .. Nov.
Receiver and Converter Design, V-H-F; R. E

Samuelson ... ... . ... June
Receiver Design, Miniature Pocket; IW. J.

BYOWH  imsssiamems on e oot wnamod e Nov.

Receivers for A-M, F-M and Television, Crystal
Controlled (Part IIIX dney X. Shore.Oct.
Recorder at ar Correspondent’s,
J. Lloyd and D. E. L. Schorter....Feb.
Rees, W. M.; Navy Yard’s N. Y. Quiet Room

Oct.
Reflex Oscillators, IRE Report (J. R. Pierece)

Feb.

Reid, Capt. Andrew, and Barnard, H. W.;
British Army Commumcatnon s Equxpment
Developmients .. ...................... Mar.
Reilly, Lawrence A.; Stepping Up Transmitter
Power from 500-w to l-kw............. Sept.
Reilly, Lawrence A.; Studio Facility Expan-
SIONY b4 ARF ads ' A s d dwun {wn 2 g 4 g e W sl Apr.
Relays, Television; H. B. Fancher....... .. Feb.
Remote Control of Output Level; R. P. Aylor,
Jr, e o B e e g July
Resistive Attennators, Pads and Networks (Part
II1); Paul B. anht ................. Jan.
Resistive  Attenuators, Pads and Networks
(Part 1V); Paul B. Wright. ... .. .. .. May
Resistive  Attenuators, Pads and Networks
(Part V); Paul B. Wright. . .......... June
Resistive Attenuators, Pads and Networks
(Part VI); Paul B. Wright. . .......... July
Resistive  Attenuators, Pads and Networks
(Part VII); Paul B. Wyight......... . : Aug.
Resistive  Attenuators, Pads and Networks
(Part VII1); Paul B. Wright.... ... .. Sept.
Resistive Attenuatons, Pads and Networks (Part
IX); Pawl B. Wright. ................. Oct.
Resistive Attenuators, Pads and Networks (Part
X, Conclusion) ; Paul B. Wright.. ... ... Nov.
Resonant Loudspeaker Enclosure Design; Sgt.
EF. W. Smith, Jr.. ... .. ... ... ... ... Aug.

S

Samuelson, R. E.; V-H.-F Receiver and Con-
verter Design ...................... June
Sanial, Arthur J.; Acoustic Feedback Reduction
by Increased D1rect1vxty in Megaphones. . Sept.
Sanial, Arthur J.; Electric Megaphones. .. July
Sclnﬂ‘er Lt. Samuel Simplified Auto-Alarm

SEICCEOT] . 33 (- - oot sor) Chw BhireA ) BRI 3wt 3] o June
Schorter, D. E. L. and Lloyd, W. J.; War
Correspondents Recorder at BBC. . Feb.
Selector, Auto-Alarm, Simplified; L¢. s, Sch]i[fer‘
une
Selgin, Paul; Effect of Coil Q and Filter Per-
formance .................... .. ... ... Sept.
Selgin, Paul; Multi-Section Filter Design Pro-
cedure ... ... ... e July
Shepperd, W. B.; Skin Effects in Round Con-
dUCtOrs i s uwnt Seiats AN, .« e e oo 8 o S . ok Aug.
Shipborne Radar G E. M. Bertram. .. ... Nov
Shore, Sydney X.; Crystal Oscillators in F- \I
and Television (Part 10 S e oy Aug.
Shore, Sydney X.; Crystal Oscillators in F-M
and Television (Part 10 () R Sept.

Shore, Sidney X.; Crystal Controlled Receivers
for A-M F-M and Television (Part I11).Oct.
Shore Szdney X., Aging of Quartz Crystals
(Part V)

Signal Generator, 75-mec, Crystal- Controlled
W. C. Grasel.............. . ......... June
Silver, McMurdo; Aeronautical Communications
in the Postwar Era................... Jan.
Skin Effects in Round Conductors; . B.
Silieppend]| 1 Myigsviun s £ VI AP i e . | Aug.
Skroder, C. E.; Filter Analysis and Design
(Basity I «rieeimeeemnnYanhs biibln o B Mar
Skroder, C. E.; Filter Analysis and Design
(Rast] TI)™ vumieadarsornn s el s d A ahdle 3 2 ddh s pr.
Slade, H. B. and Crafton, H. C.; Thermo-
plastics for Electncal Conductors ....... June

Swmith, Jr., Sqgt. F. ; Resonant Loudspeaker
Enclosure De51gn ....................
Sound Recording on Magnetic Wire, H1gl1-
Quality, 1945 Fall Meeting Report (L C
HoOl11e5) s i srawiesu ety i isnns o o5 4) s 510070100 g
Stepping Up From 4 KW to 5 KW: A E
riffiths .o e Dec.
Stockman Harry,; Frequency Conversion Circuit
Development (Part T)................. April
Stockman, Harry; Frequency Conversion Cir-
cuit Development (Part II)............ May
Stockman, William; Producing Nearly Constant
Alternating Voltages for Calibration....July
Studio Facility Expansion; L. A. Reley JApr.
Studio Installation, Television, for Research and
Instruction (Part I); Albert Preisman. .Mar.
Studio Installation, TeleVlSIOI’l (Part II); Albert

PretSInan] b els adi o ool asie - SencSmel 4 07 5 Apr.

Systems, Electric Utility, Communications’ Role

in; S Ja Combsaiio.ooeiinsnbosionsas May

System, Interplant R.R. Radio........... July
T

Television Plans, Britain’s Postwar; Alan

Hunter .. ... e May

Television, Report on Camera and Picture Tube

Developments (M. Trainer)........ Jan.
Television, Report on Satellite Television Sta-
tions (J E. Keister).................. Jan

Television, Report on Relay Systems (Walter
S Lenmnon) st ddhedsccsl adass afhmb. s Jan.
Television, Report on the Technical Panel Ses-
sion at the TBA Conference; Lewis Wirjner
an
Television Relays; H. B. Fancher......... Feb.
Television Studio Installation for Research and
Instruction (Part I); Albert Preisman.Mar.
Television Studio I[nstallation {(Part I1); Albert
PTCUSHIG (a0 iimgm i 1 3] 2 [ i oot s o 5 vt Apr.
Television Systems, Comments On, From a
Measurement Viewpoint, 1945 Fall Meeting
Report (J. Minter) ................... Dec
Tetrodes, V-H-F, IRE Report (C. E. Mmdockb)
Fe
TBA Conference Report; Lewis Winner..Jan.

The 1945 Rochester Fall Meeting, A Report
on; Lewis Winner....................
Theatre Contest, Designs in WGN Air; A F
Adants and W. F. Clark.............. Apr
Thermoplastrcs for Electrical Conductors; H. C

Crafton, Jv., and H. B. Slade......... .. June
kaham Russel J.; Multiple Wire Record-
N Foenris e 58/ tenenons summere Buene g o ne f8 L ooy w e o Dec.
Txansxtron Oscillators, as R-F Pentodes; E.
Koller .. ... . e Feb.

Transitron Performance, Supply Voltage Effect
on; Cledo Brunetti .................... Feb.
Transmission Lines at 46 mc, Concentric, Losses
for Various Sizes; W. H. Wood....... Mar.
Transmission Line Element Chart, V-H-F; F. C.

Everett . ........ . ... July
Transnussion Line Problems, Solving; R. C.
Patwe . .« .. o5 an o ey el y e e o o ct.
Transmitter Power, Steppmg Up, from 500-w to
1-kw; L. A. Reilly.................... Sept.
Transmlttel Self-Contained, Triode, IRE Re~

port (J. E. Gorham, Ma/. H. A. Zahl G. F.

ROWSE)_ snrpEamL oM. AR Fu . ks Anides Antas eb.
Transmitting System, CBC H-F Global; R. D.
Ciahooy &1 mmmease 3 B TV a binps's £ S Oct.
Triodes, External Anode (Part 1); A. James
Ebell] o uwmeis £ms mzem e bim e o o) 1. BEEE BE Jan
Triodes, External Anode (Part I1); A. James
Ebely v 30E mr0 5 i nmenens 5D e s o i s s w8 Feb.

Triodes, External Anode (Part III); A4. ]ames
Ebel .. ... Mar
Triodes, External Anode (Part IV); A. James
Ebel .. . .. Apr.
Triode Transmitter, Self-Contained, IRE Report
(J. E. Govham, Maj. H. A. Zahl, G F. Rouse)

Feb.

u

Utility Systems, Electric Communications’ Role

in; S J. Combs............ ... ...... May
v

Vacuuni-Tube Manufacture, Calibrating Instru.

nients for use in; E. Goddess.......... Aug.

V-H-F, Coil Design for; Art H. Meyerson.Sept.
V-H-F F-M (Trans- Canada Air Lines Network)

System, T.W. Hall.................. Sept.
V-H-F Receiver and Converter Design; R. E.
Sawmuelson ... ... . ... ... ... ... June
V-H-F Tetrodes, IRE Report (Clayton E. Mur-
GOCE) anodon i ares s W Feb.

VHI‘. Transmission Lines, Attenuation Test
Equipment for; K. Zimmerman and F. A.
Muller ..............................

Everett ........................... ly
Voltages, Constant Alternating, for Calxbratlon

Wm. Stockman ....................... July
Voltage-Regulated Power Supplies (Part I) 3
G. Hamilton and T. Maiman. .. ..

Voltage -Regulated Power Supplies (Part II),
G. Edward Hamilton aud Theodore Maiman

Dec.

Voltage, Supply, Effect on Transitron Per-

formance; Cledo Brunetti ............. Feb.

Volume Level Control for Audition Amplifiers;

Harry E. Adams. ... ................. Mar.
w

Waidelich, D. L.; Measurement of Ampliﬁer

Input Impedance ......................
Warner, A. J.; Jacketing Materials for HF

Transmission Lines...................
Wave Analysis, A Simplified Method of; W. L

Cassell .. Dec
Weaver, Cpl. Mark,; Maintenance of the AACS

Wartime Radio Circuits .............. Aug.
Weber, Max; Electronic Counting........ Aug.
Wmner, Lewis; Report on the Technical Panel

Session at the TBA Conference........ Jan
Winner, Lewis; Report of the IRE Vther

Technical Meeting .................... Feb.

Winner, Lewis; A Report on the 1945 Rochester
Fall ‘VIeetmg .........................

Wire Recording, Multiple; Russel J. kaham

Dec.

Wood, Wilford F.; Approximate TLosses f{dr
Various Sizes of Concentric Transmission
Lines at 46 mc....................... Mar.
Wright, Paul B.; Resistive Attenuators, Pads
and Networks (Part 1) § ) T, SR e Jan.

Wryight, Paul B.; Resistive Attenuators, Pads
and Networks (Part VD) e ¥eege e d. S5l May
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Wright, Paul B.; Resistive Attenuators, Pads
and Networks (Part V) aws iaai55 4 908 mus GX5 43 June
Wright, Paul B.; Resistive Attenuators, Pads
and Networks (Part A2 0P lguly
Wright, Pawl B.; Resistive Attenuators, Pads
and Net works (Part VII)............ Aug.
Wright, Pauwl B.; Resistive Attenuators, Pads
and Networks (Part Vi) ........ Sept

Wright, Paul B.; Resistive Attenuators, Pads
and Networks (Part IX)

Wright, Paul B.; Remstnve Attenuators,
and Networks (Part , Conclusion)

Z

Zsmmerman, K. and F. A. Muller, Attenuatﬁon
Test Equipment for V-H.F Transmission
Lines ........ 157 AN « ST Dec.

°
TABLES & CHARTS

Amtenna Characteristics, CBC; R. D. Cahoon
Oct.
Antenna Couglmg Circuit Gain and Effective
Q versus Output Reactance; £. Kayner

Mar
Antenna Heights and Signal Paths for V-H-F;
T oWn " Hall -3umnsop;gexas s - 94345 ¢ Sept
Antenna Impedance Diagrams for Aircraft An-
tenna Systems (F. D. Bennett, P. . Coleman
and A. S. Meser) ... . .Mar.
Antenna, Quarter- Wave Nldlchlnb btub Apph
cation of (I'. D. Bennett, P. D. Coleman and
A, S. Meter) .......... Mar.
Antenna, Two- lement Matching Section Analy-

sis (F. D. Benwett, . D. Coleman and A.

Meser) .. ... .. Mar.
Automatic Frequency- Comrol Detector Output
Characteristics (Murray Crosby) ....... Feb.
Bartlett’'s Bi-Section Theorem Application to

a T to Lattice Equivalence; Paul B. Wright
June

Bartlett’s Bi-Section Theorem, Bridged-T to
Lattice Network Egquivalent Application; Paul

B, Wright §.80eee sk di8mobnag amps June
BBC H-F Test Results, Tabulation; R
CahooN . ofaicwits s ooeobs s e dfsosens Oct.

Capacitance Resonated Line, Determination of
Resonant_Frequency When Receiving End of

Line is Shorted; Hugh A. Brown....... May
Capacitance versus Shaft Rev. for Power Amp.
Neutralization; Pritchett............ Oct.

Coils, Comparﬂtnve Q Values for Various Types

of Construction; Art H. Meyerson......Sept.
Coil Design Data for Flat, Disc and Tubing
Types; Art H Me_ver.\'on ............ Sept.
Coils, Q Characteristics, for both Tubing and
Strap-Type; Art H. Meyerson.......... Sept.
Coil, l{esponse Curves, 60-120 mc; Art H.
Meyer.ron .......................... ..Sept.

Equivalent Variation in In-

Coils, Strap-Type,
of Capacitance versus

ductance in Terms

Dimensions; Art H. Meyerson......... Sept
Coils, Strap-Type, Q versus Frequency; Art
H. Meyerson ................... e e Sept.
Concentric Transmission Lmes, Losses at 46
MC; Wilifred H, Wood............... Mar.
Conveﬂer, V-H-F, Band-Pass Characteristics;
R. E. Samuelson ... .. ............. June
Converter, V-H-F, Conversion Reference Table;
R. E. Samuelson. ... ..........c.ovvnee June
Cr sta] Finishing Production Charts; Sidney
Crystal Oscﬂlator Plates, Motion of; Sydney
X. Shore ... Sept
Crystal Surfaces, AT Blanks, After Etchmg,

Sidney X. Shore. ... ... ... ... ... ... Nov
Crystal Surface Chart for AT Blank Using 320
Grit Silicon Carbide; Sidney X. Shore..Nov.
Crystal Surface Chart for AT Blank Using
1,500 Grit Silicon Carbide; Sidney X. SII\}ore
ov
Crystal Surfaces for AT Blanks, Various Cut-
ting and Grinding Methods; Sidney X. Shore

Crystal, Quartz, Equivalent Circuit and Re-
actance versus Frequency Characteristic; Syd-
ney X. Shore, iqays duscsgpobla i BLd i Aug.

Decibels-Volts and Decibels-Olims Chart;
Huds0m: wvidm, 5 5m e 5sed o m g ie SHTas, AsTs e 8 T . Ju y

Discriminator Chart, useful in Coupled Circuit

Design; J. E. Maynard. . .............. Jan
Discriminator Curve, A Typical; J. E. Mayf}ard
an
Electrical Acoustical Equivaients; C. E. Harri-
................................. June

Elevatmn Chart of Country Terrain Road; R.

G. Peters c.cip.iescoogopapes orsnsgury Aprll‘

F-M Ratio Detectors and Conventional Dis-
criminator Oscillograms of Momentary Inter-
ruption of R-F Input Signal; R. G. P;Iter:

ov

Field Distribution, Approximate, for a Vacuum
Tube with Negatlve Bias Voltage less than
Cutoff; A. James Ebel................ Feb.

Field Intensity versus Distance for 45.5 and 91
me V-H-F Field Tests; R. G. Peters. . ... Apr.

Field Intensity versus Distance in V-H-F Tests;
R. G. Peters ............ I Ty Apr.

Filter, Attenuation Characteristics of High, Low
and Band Pass Filters; Paul Selgin... July
Filter, Band Elimination, m-derived, Attenua-
tion versus Frequency; C. E. Skroder..Mar.
Filter, Band Elimination, Prototype, Reactance
and Attenuation versus Frequency; C. E.
Skroder . ................. Mar.
Filter, Band- Pass, Prototype, Reactance and
Attenuation versus Frequency; C. E. Skroder
Mar.

Filter, Characteristic Impedances versus Fre-
quency for Low-Pass Prototype 7 Sections,
and m-derived High-Pass and Low-Pass 7
Sections; C, E. Skroder................ Apr.
Filter, Derived and Prototype Single Sections,
Grouping Charts; Paul Selgin ........ July
Filter, High, and Low Pass, Prototype, Imped-
ance versus Frequency, C. E. Skroder ..Mar.
Filters, High, Low and Band-Pass Attenuatlon
Characteristics; Paul Selgm .......... Sept.
Filter, High Pass, m-derived, Attenuation ver-
sus Frequency; C. E. Skroder ........ Mar.
Filter, High Pass Prototype, Reactance and
Attenuation versus Frequency; C. E. Skroder

Mar.
Paul Selgin

Filter, Impedance Matching Chart;

July
Filter, Low Pass, Composite, Attenuation ver-
sus Frequency; C. E. Skroder ........ Mar.

Filter, Low Pass Prototype, Reactance and At-
tenuation versus Frequency; C. E. Skr\([)lder
wvar,

Filter, m-derived, Band-Pass, Attenuation ver-
sus Frequency; C. E. Skroder ........ Mar.
Filter, Three-Derived, with Two Derived and
one Prototype Section, Grouping Charts; Paul
Selgim ot T T A« 528 o Moo o e neos July
Filter, Two-Section-Derived, and One Derived
with  One Prototype Section, Grouping
Charts; Paul Selgin . ................. July
Filters, U and V Parameters for Determining
Attenuation and Phase Shift of Dissipative

Structures; Paul Selgin .......... .. .Sept.
Filters, V/du Values for Dissipative Band-
Pass Sections; Paul Selgin............ Sept.

Filters, V/du Values for Dissipative Low and

High-Pass Sections; Paul Selgin ...... Sept.
Frequency Assignment, CAA Radio Range
Chart; McMurdo Silver .............. Jan.
IHyperbolic Functions of a Real Variable, Key
Chart; Paul B, Wright .. .. .........
liyperbolic Function Charts of Tanh (a+;h)
~u + jv; R Paine................

Hyperbolic l‘unr.txons, Sinh20, Tanh20, (l—e) 9
Sinh“@, Cosh®® and Tanh®© With Their Re-

2
ciprocals in Terms of Resistive Network
Losses; Pawl B, Wright. . ............. Jan.

Ip vs Ep Family Chaxaclerlstxcs for 6SJ7 Fuhe.

. E. Hamilton and T. Maiman..... ...

Ip vs. Ep Curves for Tetrodes 3401 and 3402
W Jo Browit iy i oms 8ad 5 eivie £ IeE o6 o o Nov.

Ir vs. Ep Curves for Tetrode 3403; W. J.
Brolit . 5uwn asmes @ebls o 05 0 ) B cw) ShB 0w - Nov

Impedance Bridge Arm Settings, Table I.
Py, M. Homnell joooo.vvgoonsgaaismess

Impedance Bridge Arm Settings, Table IT
P. Homnell . ..................... Feb

Index to COMMUNICATIONS, 1944, .. ... ... .. Jan.

Index to Commumcnxous, 1945 s piwca 4 700 Dec.

Physical Properties for a
Plasticizer; A. J. Warner

Jacketing Materials,
Resinous Polyester

Nov.

Jacketing Materials, Physical Properties, Table;
AT Warner. . ... v Nov.
Loop Antenna Comparative ) Chart; E. M.
Kendell susvormnsassmssdzsesstDs s - Nov.
Megaphones, Electric, Comparative Qutput ver-
sus Distance; A, 7. Sanial .......... Sept.
Megaphones, Electric, Directivity Curves of
Straight Trumpet; 'A. J. Sanial ...... Tulv

Megaphones, Electric, Directivity Patterns; A. J.

Slarmal  ga ety ibewseg il BEsER L B July
Megaphones, Electric, Intensity Amplification
versus Frequency; Santal . ... .. July
Megaphones, Electric, Speaker and Microphone
Directivity Patterns; A. J. Sanial . July

Message Traffic Charts of a Typical Municipal

Police Radio Station; L. J. Boss ...... Jan
Mixer-Amplifier, Block Diagram; L. A. Reilly
Avpr.

Mixer, Parallel-Series, Compensating Resist-
ances and Impedance Ratios; Pawl B, ngght
ept.

Mixers, Parallel-Series, Series-Parallel, Series
and Parallel, Insertion Losses in Decibels;
Paul B. Wright ... ................. Sept.
Mixers, Series, and Parallel Table of Com-
pensating Resistance Values and Insertion
Losses; Paul B. Wright............... Nowv.
Mixer, Series-Parallel, Compensating Resist-
ances and Impedance Ratios; Pawl B, ngght
ept.

Multiplex Amplifier Feedback Desigif, Based on
Bode’s Work (C, R. Burrows)......... Feb.
Multiplex Transmitter, Overall Distortion (C.
Ry Biirrows) s, o u. W Dddad w gy Feb,
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Networks, Bartlett’s Theovem  Application,
Bridged-T to Lattice; P. B. Wright.....Oct.

Network, DB per Section for Smndard "Unbal-
anced Ladder Attenuators using m Sections;
Pauwl B, Wright ...........

Network, Equivalent T of N Elements. Ex.

ample; P. B, Wright. . ... oo ptan ¥ ament (o) e m B Oc¢
Network, Ladder Attenuator Desngn Data
Paul B. Wright .......covunen... July

Net»\oxk Lattice to'T Equwa.lences, Paul B.

Wordght! iy avmdbetenas:, .. onqlifla g, May
Networks, Mnxer and l‘ader Systems, Series,
and Parallel Design Examples; P. B. Wright
Oct.

Neswork, Multiple-Bridge to Equivalent T
’I‘mnsformatlon Paul B. Wright ...... May

Networks, Series, Shunt and Series-Shunt; Ex-
amples; P. B. Wright..
Network, Symmetncal Lamce Design Examule.
o T T Ay R S —
Networks, 'Ig to 7 Transformation; Paul B
WAight oo s et o4 e mtitta v oo bia mue ) e STl May
Network, T. 7, Bridged-T and Multiple Bridge
Desngn Examples P. B. Wrighs........ Oct
Network, T to m Transformation, Exampl
P. B. Wrightys zastrm omsmasieany sotn: 1 o,
Network, Unit Bridged-T to Unit T Equwa

lence; Paul B, Wrighs ............... une
Qutput vs. CapaCljy Using Crystal Type Inset
Earphones; W Brown.............. Nov.

Output Level vs. Constant Voltage for Magnetic
Insert Type Earphones; W. J. Brown...Nov
Pulse Amplifier Coupling Chart of RC Values,
S. Moskowsts . ....... ... ... ... ....... Oct
Pulse Time Modulation Pulse-Time Amphtude
and Spacing Chart; D. Phslips.......... Nov.
I’ulseITlme Sine Wave Modulation Chart; D
hilihs, salwa . Tov: g i ol Fowt. 8 P e
Q Chart for Comparative Results of the Basket
weave and Embossed Loop Types; E. M.

Hendell | vauwn  ue s mads . we o e Nov.
Radiating Systems, Horizontal Polar Diagrams;
. D Cakoon guseulwslhds?os Dot Saaa it Oct.
Radiation, Localizer Patterns of Compass
Guiding Station Loops (Lt. Col. F. L. Mose- |
) T M P aenl . R T RE—— Feb.

Radiation Pattern of a Compass Guiding Station
Glide Path-Localizer Marker (Lt. Col.
Moseley) .................

Range Prediction Chart for F- M Statnons F. C |
Everett ........ccciiiiiiiiiiiinnn... Nov.

Reflex Oscillator, Curves of Relative Power
versus Frequency and Frequency versus Re- |

peller Voltage (J. R. Pierce) ... . Feb.
Resonant Line, Graphical Determination of i
Frequency; Hugh A. Brown .,........ May |

Road Elevation Chart; R. G. Peters . Apx

Signal Level Chart for Studip Facnlmes L. l
Retlly] Froadapehs. . ;.. 55 ¥ mdAce st pr.
Skin Effect in Round Conductors W. B.
Shepperd ... ... Aug.
Speaker, Diameter versus Frequency and Vol |
ume; Sgt. F. W. Swmith, Jr. .......... Aug.
Speaker, Resonant, Dimensions versus Release

Opening Length; Sgt. F. W. Smith, Jr. .Aug
Speaker, %lesonant Frequency versus Enclosure
Depth and Volume; Sgt. F. W. Smith, Jr.
ug.
Block
Diagrams for; Sydney X. Shore ...... Sept.
Television Channels, Harmonic Order for Local
Oscillator Frequency, Tabulation; Sydney X. |
Shore .. iy Oct. |
Television Satellite Station Block Diagram of
Typical Equipment Setup (J. E. Ket.rter)l
an.
Block Diagram of SystJem {
Mar

Superheterodyne, Double, Systems,

Television System,
Albert Preisman
Tetrodes, V-H-F,Eg versus Ep Ch'\racterntlcs
(C. E. Muydock) ... ............... Feb. |

Thermal Expansion of Selected Metals and |
Glass, Chart; A, James Ebel .......... Jan, |
Thermoplastics, Anomalous Dispersion of the
Dielectric. Constant; H. C. Crafton, Jr., and
H. B, Slade........,........... e....June!
Thermoplastic, Electrical Pro erties; H. C.|
Crafton, Jr., and H. B, Slade ........ June
Thermoplastics, Practical Characteristics; H. C

Crafton, Jr, and H. B, Slade ........]
Transitron, Ese, Family of Characteristics (Cledo
Brunetti) [
Transitron, 58 Tube, Ep Family of Character |
istics (Cledo Brumetts) ................
Transitron, 58 Tube, E, Family of Character-r
istics (Cledo Brunetti) ............... Feb.
Transitron Static Characteristics for the 6J7|
12SJ7, 6SK7 and 6SK7GT Tubes (E. Kohler)

Feb.
(E. Kohler)
eh, |

Transniission-Line Element, V,H-F, Chart; F.|
C.. Everett ;1. .5¢ud o onimdrl Yul y
Transmission Line, Input Resistance and Re-
actance; Hugh A. Brown ............ ay
Transmission Losses and Element Values for

Transitron Static Characteristics

the T, 7 and Multiple Bridge; Paul_ B.
Winight #8 0)e et (e S L L L Jan.
Transmission Losses and Element Values for

the Lattice and Bridged-T Networks; Pau!/ B.

Wright o ...... 308 . SELaWGTUY T el Jan.
Triode, External-Anode, Class C Dynamic
Characteristics; E. James Ebel ........ Apr.
Triodes, External Anode, Family Character-
istics of Filament, Grid and Plate Voltages
and Curvents; E. James Ebel........... Feb.
INDEX
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NEWTON, W

A

HICAGO

To supply the requirements of small transmitters
or other equipment where rectification efficiency
must be maintained at a high level, Raytheon
engineers developed type 1006/CK1006.

Utilization of an inert gas enables this tube
to perform its functions through a wide rangc,
of ambient temperatures. The cathode may be
directly heated as shown in the ratings—or where
greater efficiency is desired, ionic heating is pos-
sible provided the specified minimum load is
maintained without rapid intermittent operation.
The internal drop is low even during the time
rated peak current is flowing.

A very important feature of the 1006/CK1006
is the fact that no cathode preheating time is
required. Full load can be handled immediately
and starting is practically instantaneous.

Obviously, the foregoing electrical character-
istics are applicable to many types of mobile
equipment. Structurally, too, the 1006/CK1006
fits well into such service because rugged design
allows it to withstand considerable shock without
change in characteristics.

Many thousands of Raytheon 1006/CK1006
tubes have individually given hundreds of hours
of reliable service in equipment subjected to
adverse conditions of temperature and vibration.
Another convincing ‘“‘exhibit” of evidence that
Raytheon builds fine tubes . . . tubes well worth
considering for vour postwar products!
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IMMEDIATE
SHIPMENT

CoNCORD RADIO
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FREE! CONCORD

Victory Clearance Flyer

Ready now! 32 Bargain-packed pages listing
thousands of standard-make, top-quality radio
parts and electronic supplies—now available
without priority at low VICTORY CLEARANCE
prices. Tﬁe values listed below are typical of
the important savings offered in Meters, Con-
densers, Transformers, Resistors, Controls,
Relays, Switches, Test Equipment, Generators,
Microphones, Tools, and hundreds of Repair,
Replacement, and Accessory Parts.

D.C.Milliammeters Output Transtormer

Hermetically sealed. Six

21" flange mtg. | studs, 1, 2, and 3 are pri.

type. Metal case | 4, 5, and 6 the sec. Pri.

dull black finish, | ind.at5V.1000cy.: .20 H,

gi‘l)‘l‘;s‘;)-sﬂ)o M.A. gutlosf/ecbt‘iol 6‘2' 3.02:1.
. Spe- ize: 3% x e

cially priced. $4-95 5B5045 Your cost--$l-95

Immediate Shipment from

CHICAGO or ATLANTA

Huge stocks in two convenient warehouses—one
in CHICAGO and one in ATLANTA—are ready to
supply you quickly with needed parts of depend-
able nationally-known quality—and at VICTORY
CLEARANCE prices that mean real savings. Mail
the coupon below NOW for your FREE copy of
CONCORD'S VICTORY CLEARANCE Flyer.

CONCORD
'RADIO CORPORATION
J“/i',w't{v Recio Corporation

CHICAGO 7, ILL. ATLANTA 3, GA.
‘90‘l W. Jockson Blvd. 265 Peachtree Street

CONCORD RADIO CORPORATION  o¥$%
901 W. Jackson Blvd. e ¢ 9
Dept. R.125, Chicago 7, 111, .’ o.
Please RUSH FREL copy of
CONCORD’S new 32-page VIC- qps
TORY CLEARANCE Flyer.

AdAress, s isinld Tand il SaseEE s ®d s as s §E9 :

o o e e - -
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(Continued from page 47)

CLIPPING
LEVEL

TOO SOON.

OVERSHOOT EXGEEDS CLIPPING
LEVEL AND TRIGGERS HOR. OSC.

pression of the lower video sideband,
while the linear attenuation region of
the ideal receiver pass-band, shown in
the lower half, completes the suppres-
sion without, in theory, seriously
affecting image quality.

Actually, according to Mr. Minter,
the tuning of a receiver to produce
the recommended attenuation charac-
teristic often does not result in op-
timum image resolution, and it is
found that better resolution may be
obtained by slight changes in tuning.
Under these circumstances, however,
the refined adjustment may give rise
to phase shift causing black and white
following and may be severe enough
to cause cross talk between picture de-
tail and synchronizing circuits.

The reason for this phenomenon lies
in the fundamental limitations apply-
Figure 13
Receiver and video response when the receiver
alignment method used prior to 1941 is em-

ployed; video carrier frequency is not reduced
to 509, as at resent, but increased to uniform

level.
[ ]
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Figure 12

Non-linearity results. Upper diagram shows
normal horizontal sync and blanking with a
black and white line in succession. The lower
diagram illustrates the effects of phase shift of
the carrier with respect to most of the side band.

ing to networks commonly used for
obtaining the ideal receiver response.
A sharp change in amplitude trans-
mission characteristic is accompanied
by a gradual change in phase charac-
teristic slope or a gradual change in
time of transmission. Hence the cas-
cading of many tuned circuits to ob-
tain a constant amplitude transmission

ELECTROX

Low-Capacity

— RECTIFIERS —

Full-wave and half-wave
copper-oxide rectifiers for
instruments, test-sets and
similar applications. Sup-
plied, since 1930, to leading
manufacturers.

‘Write for illustrated

\ At Bulletin 446.
MACHINE

\
BCRAUER: G

2075 READING RD., CINCINNATI 2, 0.

)i
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ap to the cutoff limits will result n
sniform transmission time only for
requencies near the center of the
band. For example, five double tuned
Lircuits in cascade and critically cou-
jled may be employed to give ampli-
ude and phase characteristics quite
Jose to the ideal. However, the degree
f rejection presented to the accom-
banying sound channel and to the ad-
jacent sound channel is completely in-
adequate. When suitable traps or other
ejection circuits have been incorpo-
ated, the phase characteristic will
‘how considerable changes in slope
tear either side of the pass band.
Staggered arrangements consisting of
-ombinations of double- and single-
seaked circuits in cascade, used in or-
Her to increase gain, will in general
also give rise to non-linear phase char-
Fcteristics near the edges of the trans-

Imission band.
‘Non-Linearity Results

The result of such non-linearity is
seen in Figure 12. Here the upper |
diagram shows the normal horizontal
isync and blanking with a black and

\white line in succession. In the lower performance, Andrew engi- BAND WIDTH CURVE
diagram, the effects of phase shift of neers have designed a unique N
. . ‘ ”
{the carrier VYlth respect to most of Folded Unipole Antenna g
the sideband is shown. It can be seen . . SN
Q1S which—according to compar- 5 N py
Jthat a white line tends to produce . ) g .
imore overshoot than a black line; ative tests—easily outper- o NG //
hence the white line may overshoot forms other antennas at sev- z ‘\ V4
up into the clipping level and trigger eral times the price. é ~
ithe horizontal oscillator too soon. Used for transmitting and FREQUENCY, MEGACYCLES

‘Then all white lines crossing the right
hand side of the image will be shifted
ito the left by the amount of the front
porch. This results in a jagged break
Jacross the image.

| Oid Alignment Method Recommended

This difficulty may be eliminated
and the alignment procedure simpli-
fied, Mr. Minter said, by reverting
to the type of receiver alignment used
|prior to 1941. In this method the re-
sponse at video carrier frequency is
w[not reduced 50% as standardized -at
present, hut is increased to the uni-
{form level. The receiver response will
i"then be as shown in Figure 13, to-
‘lgether with the resultant video output

(Continued on page 80)

e
JOIN THE MARCH OF DIMES

FIG“ INFANTILE

Concentrating on electrical

receiving at frequencies from
30 to 40 MC and for powers
up to 5,000 watts, this an-
tenna has proved so success-
ful that similar models for
higher frequencies are now
being designed.

(/ FEATURES:

Anothg
Ingenui

xample of ANDREW
in Engineering

RADIATION IMPEDANCE, OHMS
\‘ ;

\// \/

FREQUENCY, MEGACYCLES

® Light weight — only 15 pounds — simplifies installation.

@ Llightning hazard minimized by grounded vertical element.

3 ® “Slide trombone' calibration permits exact adjustment for any frequency be-
< tween 30 and 40 MC, using only a wrench. Optimum performance for that s
frequency is guaranteed without “cut and try” methods.

@ Proper termination of coaxial transmission line. Unlike other **70-ohm"" anten-
nas, the Folded Unipole actually provides a non-reactive impedance with a | i

resistive component varying between 62 and 75 ohms (see lower curve).

. @ Excellent band width, ideal for FM (see upper curve). <

Andrew Co. specializes in the solution of antenna problems. For design-
ing, engineering and building of antenna equipment, consult Andrew Co.

ANDREW CO.

WRITE FOR FULL
INFORMATION

363 EAST 75th ST.,, CHICAGO 19, ILL,

|

| PARALYSIS
5_“ JANUARY 14-31 IS
’_|I The Naticaal Foundatlon for lafantile Paralysis
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EVERYTHING IN RADIO
AND ELECTRONICS

R.W.T., world’s oldest and
largest Radio Supply House
isreadyagain withtremendous
stocks of sets, parts and equip-
ment. You can depend on our
quarter-century reputation
for quality, sound values and
super-speed service. Orders
shipped out same day received.
All standard lines already here
or on the way, including: Na-
tional, Hammarlund, R.C. A.,
Hallicrafters, Bud, Cardwell,
Bliley and all the others you
know so well.

e [afayelto Ao

the Famous

Hadio Wire
Television Inc.

100 Avenue of the Americas, New York 13
(Formerly Sixth Avenue)
Boston, Mass. « Newark, N. J.

“No supplier anywhere
has a bigger stock of Radio and
Electronic equipment, Test equip-
ment, Public Address equipment,
Communications equipment. If
your engineering problem requires
special equipment, we’ll make it.
Write today. Dept. TL-5"
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(Continued from page 79)

curve. To equalize the loss of video re-
sponse at higher modulation frequen-
cies, the equalizing circuit of Figure
14 has been found convenient. In ad-
dition, the equalizing circuit fortuit-
ously reduces the phase shift at 4 mc to
only 6° lagging. A type of band pass
filter employing triple-tuned circuits
has been used in the above system. It
has the advangtae of permitting indi-
vidual stage alignment. This feature,
in conjunction with the reduced phase
non-linearity of the system, simplifies
the tuning problem.

An interesting result of this method
of receiver tuning, suggests Mr. Min-
ter, is the possibility of combining the
audio and video channels by frequency
modulating the video channel =+ 25 ke
with the audio signal. If feasible, the
receiver and transmitter could con-
ceivably be much simplified.

o
. . . Figure 14
\{ldco equalization circuit to equalize loss of
video response at higher modulation frequencies.
Plate output of 6AG7 is fed to grid of tele-
vision tube.

@ 6 EQUALIZATION —

(=) \5-’

s E /””

2 "

S 0 OVERALL
i

8

m 6‘ Il i 1] F
o] t 2 3 4

MC

Ry = S

Miniature cold cathode voltage regulators, 13" x
8:’, for 65 to 90-volt operation where currents
range between 2 and 3 milliamperes and max-
imum voltage variation may not exceed 3 volts,
developed by Sylvania,
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PLASTICRADIO DIALS §
combine the beauty |
of radiant color with |
the utility of perfect [
light transmission. ,
The possibilities of design, size, shape and
color combination are limitless.

Whether your problem is dials, or any of |
hundreds of allied applications, let Hopp
artists and engineers “sitin” on yoyr design-
ing problem.

Send vs your blueprints or samples for quotation.

THE HOPP PRESS, INC.

PRINTING — TABRICATING — FORMING

460 W. 34th STREET, N.Y.C.

ESTABLISHED 1892

ANTENNAS
For Police
and other
Mobile
Units

If you have an Antenna job on a |

mobile unit . . . one that requires a
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sturdy "whip" type or a vertical an- i

tenna. . . . Premax can help you.
Premax Antennas have been de-
veloped and proven in the armed

services and meet ready acceptance |

by municipalities, emergency ' and

public utility units. Write for details, |

or consult your jobber.

Jtanc\

i

[7-cmax [foducts LL“

Division Chisholm-Ryder Co., Inc.

| 4610 Highland Avenue, Niagara Falls, N. Y.
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FROM 1/4 T0 5 KW

(Continued from page 37) P

' and 5 kv outputs. The other uses six “dé dad M
(plus a spare) 315As in a similar cir-

| euit with 12-kv output.

The control console was custom L E C TR 0 N I c E UI P M E N T
. built locally. It contains the frequency _ = ! 1 ;
| monitor with the deviation meter panel, \ -
only, on the left end of the control PRODUCED BY
panel (the balance mounted under-
| neath), modulation monitor with its : B :
large modulation per cent meter cen- .
tered directly in front of the operator, 3 »
control panel of a W. E. peak limiter,
| four-channel fader-mixer and its four
controlling keys next to the monitors,

1and a jack panel, speech monitor and
| equalizing controls.

SUBCONTRACTING DEPT.

| The three towers, spaced 198" in a
| line 188° true, had to have field ratios
of 1:00 for the ends and 1:695 for the
| center, and phasing of north — 135.6°
center + 4.18° and south + 135.6° for
! directional operation, and the center
tower only with the ends detuned for
non-directional operation. The direc-
tional throws a large cardiod north
with small minor lobes south, south-
i east and southwest, giving protection
ito KIDO, Boise, Idaho; KWK, St
Louis, Missouri; Brownwood and El
Paso, Texas; and Brantford, Ontario

The phasing equipment is now
housed in what used to be an office
storage cabinet, with half length doors

centered vertically with a blank panel A sensi-

. ; est varisters.
ibelow and one above containing a com- . Production Test Setto !t raod with
a H rra
imon r-f input ammeter, three remote — yive wheatstone bridge @ o
ant i ial : ' witching means
fantenna meters, six coaxial pressure ‘ = s
igauges, the master intercommunica- _ - 4 quickly ~checking

tions system and a Washington Insti-
tute phasemeter. The input matching
met and change-over relay are mounted
back of the phasemeter while the phas-
ling nets are in the two compartments
behind the doors. This unit is located
at the output end of the transmitter
and all of the coaxial cables terminate
rhere.

aumber of varisters

in ropid sequence.

The origina! circuit had an L net in Manufacturers have continually
'the end branches with nothing in the called upon the modern facilities
‘tenter branch because of the stronger of Tech Lab Subcontracting De-
rfield required at the center tower. Each partment to assist them in the
leg of the L nets contained an induc- , production of unusual and vital
jance (with clips on flexible leads) : electronic equipment. Our Engi-
thunted by a variable capacitor with neering Department is ready to
provision for mounting a fixed mica in| assist you with your production
‘barallel with each variable if neces- problems,

dlary, and with additional leads so that
.the various components could be con-
nected either series or parallel as
needed. This made a very universal
vhasing unit capable of meeting any

‘equirement in adjustment. All coils MANUFACTURERS OF PRECISION
4 n the phasing end coupling units are ELECTRICAL RESISTANCE INSTRUMENTS
‘dentical. They are wound on ceramic A

4pacing bars mounted on bakelite L 15 LINCOLN STREET, JERSEY CITY 7, N. J.
(Continued on page 82) :
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04000 Series

Transmitting Condensers

A new member of the ""Designed for Appli-
cation’ series of transmitting variable air
copacitors is the 04000 series with peak
voltage ratings of 3000, 6000, and 9000
volts. Right angle drive, 1/1 ratio. Adjustable
drive shaft angle for either vertical or sloping
panels. Sturdy construction, thick, round-
edged, polished aluminum plates with 134"
rodius. Constant impedance, heavy current,
multiple finger rotor contactor of new de-
sign. Available in all normal capacities.

JAMES MILLEN
MFG. CO., INC.

MAIN OFFICE AND FACTORY
MALDEN
MASSACHUSETTS

.QM

FROM 1/4 T0 5 KW

(Continued from page 81)

rings, wound with No. 6 copper wire.
They are 8” in diameter, have a meas-
ured inductance of 56 w h and a Q of
425.

| The antenna coupling units use single
L nets. The north center units have
the inductance in series with the line
and the capacity between antenna and
ground, while the south unit has the
capacitor in series with the line and
the inductance between the antenna
and ground, to aid in the phasing.
lThese units also contain the change-
over relays which ground the end tow-
(ers through part of the inductance and
{connect another capacitor to another
[tap on the inductance in the center
| when operating non-directional. Static
|drain chokes and chokes of a few turns
|in the antenna leads were omitted, for
|1t was Dbelieved that they were not re-
quired because of grounds on the cen-
[ter of the towers. They cannot be
‘added now because of the effect on the
|phases. A few turns in the antenna
'leads would be especially helpful in
causing sonie of the lightning surges to
[spill across the protective gaps, that
are set quite wide because of the high
r-f voltage at the bases of the half-
wave towers. The capacitors are of

of phase with the end loops. True
phase relationship was then determined
by subtraction, the phase meter reading
from 180°.

The method of isolating the phase
sampling lines from the towers pre-
sented one of the most interesting in-
stallation problems. Because the tow-
ers were to be near self resonance with
high voltages from base to ground,
high-voltage variable capacitors were
necessary for the circuit. Priorities
made it impossible to secure these ca-
pacitors. A unique alternate method
was used. It is customary to use a
capacitor to tune a coil wound of the
sampling line coax to isolate the line.
Instead it was decided to use a shorted

quarter-wave transmission line, with |

the outer conductor of the coax form-
ing one side of the quarter-wave line
and part of the tower as the other.
From the sampling loop the sampling
line was mounted up the side of the
tower, a short distance above the theo-
retical ¥4-wave from the tower base,
then curved over a pulley and brought
down through the center of the tower,
centered with insulators at regular in-

tervals down the tower and insulated |

at the tower base where it was brought
out and connected directly to the
ground. - Before grounding the cable
it was cut at the base and a steeplejack,

the air stack variety, adjustable but not]
variable. They are ideal for coupling
|units because the voltages encountered|
there are a reciprocal of the capacity
needed. That is, they are readily ad-
justable for high voltage with small
capacity or high capacity with lower
voltage or, value in between, by vary-
!ing the spacing as well as the number
|of plates. Steel plates were buffed, the
corners and edges rounded and then

|heavily copper plated (priorities pro-|

|hibited the use of stiff copper plates).

Each capacitor originally had 25
plates. The plates are 8’ square with
| 7%%” holes in each corner and are sup-
lported by 434” continuously threaded
|rods. The stacks are vertical with the

four rods supporting the hot plates||

| mounted on beehive insulators and the
|other four are mounted directly on the
unit base. The capacitor in the south
|unit, however, has all eight rods in-
'sulated as both sets of plates are hot.
\The plates on each were originally
\spaced 14”. Considerable time can be
saved in adjusting units using capaci-
tors of this type if a variable capacitor
lis first used to determine the values

justed to that value.

As our phasemeters were calibrated
only to 90° and the required phase dif-
ferences to be measured were roughly)
130° and 140°, the sampling loop on
the center tower was inverted 180° out

wWww.americanradiohistorv.com

needed and then the air stack is ad-

Veterans of pre-war and wartime
electronics, we serve aviation, marine
and related companies to C. A. A.
and F. C. C. standards. Ask us ...

To DESIGN, DEVELOP
and MANUFACTURE ...

Radio Receivers and Transmitters
Industrial Electronic Equipment
Airport Radio Control Equipment
Marine Radio Telephone Equipment

Your inquiries will receive immediate action

SLH’ RADIO MFG

CORPORATION
ISLIP, L. I., NEW YORK
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sent up the tower with a shorting strip.
He lowered this shorting strip, a foot
or so at a time (and went above the
~oop each time while measurements
were taken) until the point was found
where grounding and ungrounding the
stub at the base had no effect on the
‘ower impedance. A permanent bond
was then made up on the tower and the
iable spliced and grounded perma-
1ently. At first it had been planned to
use a O meter to adjust the shorting
bar, but trial showed that the Q of this

irrangement was above the range of a |

taboratory standard Q meter, much be-
‘ore the point of resonance was
-eached.

This arrangement has proved to be
an ideal harmonic filter. OQOur con-
sultant’s field-strength meter did not
have the frequency range to measure
pur harmonics, but they were not
‘ound audible in good communications
-eceivers three miles from the trans-
mitter. We believed that placing a d-c
sround to the near center of each
tower (near dead short at all but our
nperating frequency) would be ideal
protection from lightning surges and
that no other protection would be
needed. Thus no other was installed.
‘“We found this to be very wrong!

Recent papers discussing the isola-
ion of f-m coaxial cables to feed f-m
nrrays atop present a-m towers, when
t1sing both a-m and f-m, have featured
pne or more coil and capacitor com-
binations, some very complicated. Our
ests have shown that the shorted
| 4-wave line method is much superior.
s the a-m tower impedance has to be
e-measured after the addition of an
irray atop, the shorted ¥4-wave trans-
1ission line is much simpler and easier
o install and adjust, whenever the a-m
owers are I4-wave or more high.

Walter F. Kean, broadcast consul-
nt of Andrew Company, used a
nique method of adjusting the sam-
ling lines for length, for our systen.
Ithough defir:ite instructions had been
iven that the three 14” coax lines
1ould be placed side by side on the
round and cut to exactly the same

ossible because of the slushy ground
ue to melting snow. And the work-
1en felt that they could keep an ac-
rate check on it without placing on
1e ground. However, the workmen
on found that their checks were not
accurate, being off 15 to 20/ in some
1stances, enough to make constderable
ifference in the phase measurements.
ince 1009 accuracy was essential
nd there was doubt of the ability of
e nets built into the phase-meter to
mpensate for the difference in line

(Continued on page 84)

ngth before installing, this was not

TYPICAL!—Thesethreeunits
comprising mixer and master
output switching assemblies
for a critical application are
typical of B & W facilities for
handling custom-built engi-
neering and production as-
signments.

5 FAIRFIELD AVENUE o
Exborf: UNDETEVES,lNC, 10 Rockefeller Ploz’c‘;z;NEWZYd;k.-.:N.'Y., U.S:

SPECIAL
ELECTRONIC
EQUIPMENT

... from design engineering
to the finished product

In addition to its complete, well-known
lines of Air Inductor Coils and Heavy
Duty Variable Condensers, B & W offers
a wealth of specialized facilities for the
engineering, design and production of
custom-built electronic equipment.
Among units recently produced are spe-
cial transmitters, test equipment, tuning
units, high—and ultra-high frequency as-
semblies, high-voltage equipment and
many more. Whatdo youneed —designed
and constructed throughout to match
your application exactly?

UPPER DARBY, Pa.
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EBY
# 60

SPEAKER
CONNECTORS

FROM 1/4 TO 5 KW

(Continued from page 83)

lengths, Mr. Kean decided to short the
lines at the loop terminals on the tow-
ers.  Their resonant frequency were
then measured with a bridge and their
physical length adjusted until they
were the same electrically. This pro-
vided one check for any variances in
not only physical length, but also any
n capacity, inductance or velocity due
to bends or slight variances in manu-
facture.

The lines were then connected to the
phase monitor. Further checking re-
vealed some difference in the three
load resistors within the monitor that
were used to terminate the three lines.
While this would make no difference
in measuring phase relationship, the
r-f voltages across the input terminals
would not be a true measurement of
the line current and subsequent field

area, so that value had to be used in all
calculations, It was found to be ap-
proximately 30° from north through
east to south, 20° from north to north-
west and south to southwest, and
dropped to 2° only in a narrow strip
straight west and back in the moun-
tains some distance from the transmit-
ter. The rms value was computed at
435, but was measured at 516. This was |
probably due to the addition of the
3’ beacons atop the towers (we under-
stand that they should, but seldom are
included in all calculations) and the
leads from the coupling units. Data
showed the 300/ towers to be .415
wavelength at 1,380 ke, but in our com-
pleted installation they were self reso-
nant at 1,365 kc¢ (1,370 kc non-direc- |
tional) or slightly over 14 wavelength
at 1,380 kc.

There was noticeable difference be- Rh
tween the computed and the measured |
directional patterns because of the vari- |

e —

—m

ance in ground conductance, it being |
greater to the east. The same distor- |
tion was noticeable in the daytime cov- |
erage pattern. Both directional and |,
non-directional coverages were com- |,
puted by Mr. Kean using the actual |
measured values, only where he had|w
measured them, and reverting back to '[“"
the FCC map values beyond there even |,

ratios. To accurately check these
ratios, the lines were disconnected from
the monitor, a single resistor connected
across the input of a vacuum-tube volt-
meter that was then connected across
each line and the ratios of the readings
noted. The phasing and coupling units
were then adjusted until the right phase
and ratios were indicated.

SAVE APPROXIMATELY 25% IN ASSEMBLY TIME

Only 2 parts to Female Assembly:
1. The bakelite casting.
2. Eby patented snap-lock contacts.

Here's assembly speed! it's as simple as thiss
Attach contact to wire and push into cavity,
Contact automatically locks in place.
({Casting and confacts supplied vnassembled.)

Male Assembly — nickel-plated brass prongs.
Bakelite casting — Standard arrangement for.
3, 4, and 5 prongs. Other arrangements to

specifications.

Write today for samples and prices.

Eby #60 Male and Female Speaker Connectors
Are the Standard of the Industry

HUGH H.

INCORPORATED
18 W. CHELTEN BLDG.
PHILA., PENNA.

FFIT'S IN A CIRCUIT
... EBY COMPONENTS
AND SERVICES WILL
HELP YOU DO IT BETTER
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A quick check with the field-strength
meter showed approximately the right
pattern, but reversed 180° in direction.
It was then necessary to go through a
reversal re-adjustment until the meter
readings were again the same. Quick
checks showed this to be near, and
careful cross-radial and one-mile ratio
measurements proved it to be right.

To obtain accurate directional meas-
urements without interference from
other stations on the same frequency
permission was received to operate
directional during the daytime with no
modulation except identification. Our
250-watt station was operating simul-
taneously on 1,400 kc with the pro-
gram. Thus measurements were made
of both stations at each of the meas-
uring points. This proved to be very
helpful in determining ground conduc-
tivity and in verifying changes in re-
ception conditions in unusual localities.

The protection to the specified sta-
tions was greater than required even
though in a few of the nulls higher
values were measured with the field
meters loop turned away from the sta-
tion than toward it, due to reflection
from near mountains. The highest
readings obtainable were used in all
protective calculations.

Many pleasant facts were uncovered.
We had felt that the ground conduc-
tivity in this area was higher than the
two shown on the FCC map. No
measurements had been taken in this

WwWWW.americanradiohistorv.com
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- though all evidence indicated other-
| wise.
One of the oddities of this installa-
tion is the low antenna currents and
' the differences in them when direc-
tional and non-directional. Our input
current to the center tower in only 2.4
amperes for full 5 kw using that tower
only. The south tower base current is
1.15 amperes detuned (non-direc-
tional) but drops to .55 when receiving
‘power from the transmitter on direc-
' tional. This is because they are so near
Y4 wave directional (near theoretical
izero point), and adjusted for zero cur-
irent in the sampling loops at the center
\when detuned, causing high current
lobes at base and top of each end
tower, 180° out of phase, that their
effect on the center tower is cancelled.

RADAR COUNTERMEASURES

(Continued from page 52)

n relative safety, since a transmitted
‘adar signal can be heard to greater
‘listances than the effective range of the
radar itself. Jamming was accomplished
Lither electronically or mechanically.
.ﬁ’he latter means was very economical
ind simple, consisting only of dropping
jarge quantities of thin strips of alumi-
num foil, called window or chaff, from
mircraft.  Against specific radars the
trips were cut to dipole length at the
‘nemy radar frequency, or for geheral
]ISC were cut to random length or used
n long continuous lengths called rope.
“or example, a two-ounce package of
indow, consisting of several thousand
luminum foil strips, was capable of
eflecting an echo simulating a bomber.
uccesslve packages appeared on the
dnemy radars as a squadron or whole
eet of bombers, so that only a few
lanes were needed to stage large decoy
ids. As the window settled and dis-
ersed, the enemy radar display showed
continuous series of spurious responses
gver the affected area, through which
lanes could fly without being detected
nd followed by gun-laying radars.
Electronic jamming utilized tunable
If-excited oscillators with  suitable
odulation. It was found that straight
w does not jam radar effectively, the
csponse  pips still being clear against
1e more or less regular pattern caused
Iy c-w. The most effective signal con-
sted of c-w amplitude modulated with
indom noise obtained by amplifying tube
r other component noise. The effect
f such jamming signals on 4 and J
isplays was to raise the grass level
hove the amplitude of the echoes, com-
letely obliterating the latter; on PPI
isplays, a wide area surrounding the
eneral vicinity of the jamming trans-
itter was highly illuminated, again
pliterating the echo spots.

Equipment Used

A table of RRI-developed counter-
easure equipment, together with prin-
pal data appears in Figures 5 and 6.
will be noted that tunable receiving
stems covering a 25 to 6000 mc range
id transimtters for 25 to 4030 mc were
signed. These transmitters were all
*signed for airborne use and so were

(Continued on page 93)

Here’s How CREI Prepares You Now

for
A Better Job and a
Secure Career in
RADIO-ELECTRONICS

Add CREI technical training to your present experience—
then get that better radio job you wanil—
make more money—enjoy security

CREI .practic.al home-study training in Radio-
Electronics Engineering equips you with the ability
to go after—and get—a better-paying, secure radio
job.

Now, that the war is over, each good radio-
electronics job will go to the man best qualified.
Employers are once again “choosey” in selecting
the best-traiped, best-equipped men for the best
jobs. So, face the facts! You must keep pace with
the industry and start anew to add to your store of WRITE FOR

radio-electronics knowledge.
¥ FREE 36-PAGE

In the CREI proved course of home-study train-

ing, you learn not only how . . . but why! Easy- BOOKLET
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gestions on each lesson examination. This is the

successful CREI training for which more than the New World of

a a . [1]
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Your abflllty to solve tough problems on paper SE] 5 abas
- - H N experience and want to
and then gllow up vgxth. the necessary mechanical K e e o
operation, 1s a true indication that you have the. prove (o  you weedhave
: something you ne to
confidence born of knowledge . . . confidence in auall(y for 3 better vadie
your ability to get and hold an important job with Job. o help us intellt-
a secure, promising future. These jobs are avail- | *Bp aqeuer vour inauiry
able for radiomen with the necessary modern tech- BRIEFLY YOUR BACK-
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v This compact. inexpensive con-
stant-impedance output attenuator
(Clarostat Series CIB) will dissi-
pate 10 watts at any setting. Op-
erates noiselessly without distor-
tion. It is highly recommended as
an individual speaker control in
a multi-speaker P-A system. Lin-
ear attenuation in 3 db steps up
to 30 db. and then final step to
infinity. Insertion loss is zero.

The Clarostat standard line also
includes wire-wound T-pads and
L-pads of the constant-impedance
type for use in sound systems
where the associated equipment
in circuit must remain within the
limits of a required constant value.

% Write for Literature

Whatever your conirol or resistance prob-
lem may be, write us about it. Our latest
literature will be sent on request.

l{l:lAR[lSTT MFG. CO., Inc. - 285- N. 6th St., Brooklyn, N.Y.

NEWS BRIEFS

W.U. TO BUILD 22 MICROWAVE
STATIONS

The Western Union Telegraph Company has
received permission to build a chain of 22
experimental class II microwave relay stations
extending from New York City to Pittsburgh,
Pa., Pittsburgh to Washington, D. C., Wash-
ington to Philadelphia, Pa., and Philadelphia
back to New York City.

The present authorization is the second link
in the continuation of the W.U. development
program, the ultimate object of which is to
obtain a commercial radio relay system con
necting all the principal traffic centers within
the United States. Previous grant was made
for a chain of similar stations at New York

City, New Brunswick, Bordentown and
Camden. N. J.
Various frequency bands, extending from

1853 to 11858 mec, will be used, with 15 watts
power at each station and with types A0, Al,
A2, A3, A4 and special emissions.

The Washington station will be at 4lst
Street near Wisconsin Avenue, N. W,

L

KOONTZ, JESTER AND OGILVIE IN
NEW MAGUIRE INDUSTRIES POSTS

Raymond Koontz has been named general
manager of all of the Maguire Industries op
erating divisions.

In his new capacity; Mr. Koontz will super
vise all manufacturing operations.

Oden J. Jester has been appointed general
sales manager of the radio and phonograph
division of Maguire.

Mr. Jester will direct sales of radiophono-
graphs and other products to be made by the
Meissner Manufacturing division at Mt. Car-
mel, Ill., record changers and similar products
in Bridgeport, Conn., products of the Thor-
darson Electric Manufacturing division in Chi-
cago and of the Radiart Corp., subsidiary in
Cleveland, Ohio.

Allan R. Ogilvie is now a Maguire Industries
vice president, in charge of the Bridgeport,
Conn., plant

Mr. Ogilvie was f{ormerly chief engineer of
the electronics division, a post to which Carl
ton Wasmansdorff succeeds.

* * *

KAUFMAN OF AIREON ON
RMA TUBE COMMITTEE

Jack Kaufman, vice president of Aireon Manu-
facturing Corp., in charge of the San Francisco
division, has been appointed to the RMA
transmitter tube committee.

C. N. Kimball, vice president in charge of
sales engineering, will serve on the RMA emer-
gency services committee, and W. T. Bishop,
engineer in Aireon’s railroad division, has been
named to the RMA radio communicafion and
marine aids, and aeronautical radio committees.

* O x ¥

FRED O'LEARY JOINS HARVEY-WELLS

Tred O’Leary has been appointed general
sales manager of Ilarvey-Wells Electronics,
Inc., Southbridge, Massachusetts. Mr. O’Leary
was formerly with the Boston division of the

°
HANDIE-TALKIE AIDS RACE

Handie-talkies served to keep officials advised of
progress of Thanksgiving Day parade of cars
held in Chicago to commemorate the fiftieth
anniversary of America’s first automobile race.

(Courtesy Galvin Mfg. Corp.)
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WPLD as chief of the radio and radar division,

Clifford A. Harvey, vice president, has been
named director of engineering. M. T. Hodges
is now chief engineer, and J. Wakefield,

assistant engineer.
*

G.E. TO BUILD F-M TRANSMITTERS
WITH PHASITRON CIRCUIT

A modulator tube, the Phasitron, is scheduled
to be included in G.E. postwar {-m broadcast
transmitters.

The Phasitron is said to permit direct crystal
control using a single crystal and modulation
is independent of frequency control.

The tube was proposed originally by Dr.
Robert Adler of Zenith who built the first
laboratory tubes and circuit. In the further
development of the tube and circuit for post-
war f-m transmitters, basic improvements were
contributed by the tube and transmitter divi-
sions of G.E. .

* *

WESTINGHOUSE BUILDING COLOR
TELEVISION EQUIPMENT |

High-definition pickup units for processing’
both black-and-white and color pictures and
f-m sound for simultaneous pulse transmis-
sion on the same radio carrier are being built
by Westinghouse in their Baltimore plant.
Basic development was completed by CBS.| |
The new units will produce black-and-white] |
pictures of 1029 lines-per-frame at 30 frames I
per second. Color pictures will be presented ’
at a rate of 20 per second, and scanned at 525
lines per frame for each of the three primary|
colors—red, green and blue—for a total scann-
ing of 1575 lines. This scanning will be through!|
filters admitting only one color at a time. Onci
complete cycle of the three colors will be
required to provide one full-color picture. !

* ok ®

LT. PRINCE RECEIVES BRONZE STAR

Lt. Kenneth C. Prince, U.S.N.R.,, recently
received the Bronze Star Medal from Vice
Admiral Charles Lockwood, Commander Sub-
marine Force Pacific Fleet.

Prior to entering the Navy, Lt. Prince was
legal counsel for the Sales Managers Club,
Western group.

* %

{
OPERADIO IMPEDANCE CALCULATOR |

An impedance calculator, 5” in diameter; §
to aid matching of loudspeaker lines to. an|

‘ ) R

Permanent

MAGNETS

‘ ¥4
Thomas & Skinner

ALL SHAPES... ALL SIZES

Cobalt « Chrome ¢ Tungsten

Stamped, Formed or Cast.
ALNICO

(Cast or Sintered)

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

44 YEARS' SPECIALIZED EXPERIENCE

Thomas & Skinne

STEEL PRODUCTS CO.
f113 E. 23rd Sy, kndianapolis 5, In
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amplifier for sound systems covering 500,
* 1000, 4000, 8000 or 16,000-ohm loudspeakers, has
been developed by Operadio Manufacturing Co.,
St. Charles, Illinois.

Scales for 500, 1000, 4000 and 8000-ohm loud-
speakers are incorporated on three revolving
discs. Total group impedance of all loudspeak-
ers is obtained by matching specific ohm scales
to the number of loudspeakers involved in a
sound installation. Available to sound men
for 25c direct or from Operadio distributors.

LOEBENSTEIN WINS RADIO
RECEPTOR PROMOTION
yi Julian Loebenstein has been named sales man-
@ ager of the selenium rectifier division of the
» Radio Receptor Co., Inc, 251 West 19th
n Street, New York City.
7% Mr. Loebenstein was formerly production
manager.

WYHALLIGAN HEADS RMA HAM
»'SECTION

" William J. Halligan, president of the Halli
_ crafters Company, will head the new Amateur
‘Radio Activities Section of the RMA Parts
Division.

* % *

WISE RESIGNS FROM SYLVANIA;
CARTER NAMED ENG. HEAD

Roger M. Wise has resigned from Sylvania
Electric Products, Inc. E. Finley Carter suc-
ceeds him as vice president in charge of en-
Zineering.

Mr. Carter was assistant chief engineer of
the radio division, and recently in charge of
ndustrial relations,

Howard L. Richardson, formerly manager of
oersonnel administration, becomes director of
ndustrial relations. R .

FCC ENG. DEPT. REORGANIZED

\Che FCC engineering department is now being R < ; s
U SxDansion actiuies andinorsssed hovsring N\ MEANS MAXIMUM PERFORMANCE
“Toroblems. There are now on file 463 applica- ‘

o ions for new standard stations, 211 applications A T A N Ec 0 N 0 M I c A l P R l c E . o o
(Continued on page 88)
®

TELEVISION RECEIVING TERMINAL

HERE is more to STANCOR design than theory and paper
Tengineeri’ng. Behind-the-scenes operations reveal unremitting
fact-finding — nothing is taken for granted. For the STANCOR
engineer is as persistent as he is practical, demanding—and
receiving—high standards of performance.

Engineering design implies more than mere conversion of the
customer’s electrical requirements to manufacturing specifications.
At STANCOR it includes the employment,to the greatest advantage,
of selected materials to achieve optimum performance—all with
the constant practical thought—more useful watts per dollar.

Competent laboratory and sales engineering facilities are avail-
able NOW to meet your most exacting transformer specifications.

STANCOR

STANDARD TRANSFORMER CORPORATION
1500 NORTH HALSTED STREET CHICAGO 22, ILLINOIS

iquipment at the N. Y, A, T & T, long-
istance headquarters where the television sig-
als for the Army-Navy football game, played
‘n Philadelphia, were received via coaxial cable.
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SPECIALISTS IN SPECIAL CRYSTALS

POLICE AND AIRCRAFT

A clamped type crystal which must
pass Signal Corps and Coast Guard
Class A specifications. Stays pei-
manently at desired frequency - less
than .01% drift over minus 30°C to
plus 50°C temperature range. Shown
at left is a dual unit for transmitting
and receiving. Unusually stable and
therefore ideal for Police cruisers,
boats and aircraft. Available from
1000 to 10,000 KC.

24 HOUR SERVICE

ORDERSFORSTANDARDTYPE CRYSTALS

FOR AIRLINES, POLICE, AND OTHER

EMERGENCY USES WILL BE FILLED WITH.

IN 24 HOURS FROM THE TIME THEY ARE
RECEIVED

Write Dept. C.M. for comprehensive
catalogue “*Srlectronic Crystals’' and
facilities booklet” *'Crystalab Solves
a Problem™

N C ORPORATE D

@ CRYSTAL RESEARCH LABORATORIES
LSl ;

LABGORATORIES AND MAIN OFFICE:
New Yorh Office: V5 E. 2610 Strech MNew York 10, N. Y

19 ALLYM STREET, HRATFORD ). CONN

Phoae MU § 2982

PAR-METAL . .. a specialized manufacturing
plant employing modern high-speed methods.
Nevertheless, Par-Metal products have a defi-
nite quality of Craftsmanship—a “handmade”
quality born of genuine_skill and long
experience. Write for Catalogue.

. PAR-METAL rrobucrs corroraTION

- LONG ISLAND CITY, N. Y.

A8

32-62—49th STREET . .
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Serving the
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Field

Exclusively

Expory Dept.
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NEWS BRIEFS
(Continued from page 87)

for changes in existing standard statious, 707
f-in applications and 142 television applications.
The broadcast division hag been renamed the
broadcast branch and will be headed by John
A. Willoughby, who has been assistant chief
engineer in charge of the broadcast division.

The broadcast branch will consist of three
divisions: Standard broadcast division, James
A. Barr, acting chief; f-m division, Cyril M.
Braum, acting chief; and television division,
Curtis B. Plummer, acting chief.

There are to be three other branches in the
engineering department: Safety and special
services branch consisting of the marine and
general mobile division, aviation division, emer-
gency and miscellaneous division; field and re
search branch consisting of the field and moni-
toring division, technical information division,
frequency allocation division and laboratory
division; common carrier branch consisting of
the domestic division, international division
rate division and the field division.

Charles A. Ellert has been appointed chief of
the laboratory division and Paul D. Miles, chief
of the allocatidon division of the field and re
search branch.

LR B

PRESS WIRELESS MANUFACTURING
CORP. FORMED

Organization of the Press Wireless Manufac-
turing Corporation, a subsidiary of Press Wire-
less, Inc., was announced recently.

A. Warren Norton has been elected president.
Ray H. de Pasquale, who has been director
of manufacturing for Press Wireless, Inc., has
become vice president and general manager of
the new corporation.

Executive and sales offices will be at 1475
Broadway, Times Square, New York City. A
newly manufacturing-engineering building is
being built in Long Island City.

» &

RFC SAYS RADIO SURPLUS IS SMALL

Radio and electronic war surplus so far de-
clared is small, according to William L. Foss,
chief of the RFC electronic division. About
$100,000,000 of goods, on the basis of original
price, has been made available to RFC.

While RFC expects a large assortment of

¥00 Varick St., N. Y. C.

°
I SKYROCKET ANTENNA

| Skyrocket antenna recently installed for WGHF
the f-m facsimile station in N,
page for further data.

See opposite
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- surplus handie-talkies and walkie-talkies, Mr.
' Foss said that no practical disposition of them
has been developed. Contrary to general pub-
lic belief, he said, these famed war products
cannot be used in the proposed FCC citizens
community services since they were made to
transmit and receive on frequencies assigned
to and held by the military services.

Some handie-talkies were put on the market
several months ago, but Mr. Foss said he
stopped the sales when he discovered that
they were of little use to civilians:

Practically- "all radar equipment declared
surplus to date, Mr. Foss said, is of an early
and now obsolete character. The equipment
itself has practically no civilian use although
some of the parts may be salvaged.

* * »®

COLE RESIGNS FROM RMA

Veteran RMA director, Sam 1. Cole, formerly

of the Aerovox Corporation, New Bedford,

Mass., has resigned from the board of the

. directors. He is taking a vacation in Florida.

Mr. Cole served several terms as a director

of the RMA governing board as a representa
tive of the parts division.
L 4 »* *

CPA REPORTS RADIO RECONVERSION
| PEAK NEXT JUNE

By next June employment in the radio manu
facting industry is expected to reach a peace-
time peak almost 214 times the 1939 level of
about 110,000 and only 20% lower than the
i hirst quarter of 1945, when it reached 550,000
according to estimates of the Civilian Produc.
tion Administration.

COAKLEY JOINS EIMAC

Tim Coakley has joined Eitel-McCullough, Inc.
San Bruno, Calif, as sales and engineering
representative for the New England states,

* * *

| AIREON BUYS LEWIS ELECTRONICS

Aireon Manufacturing _Corp., Kansas City.
Kansas, has purchased Lewis Electronics, Inc.

(Continued on page 90)

°
SKYROCKET ANTENNA

allt

K % o

' The 11’ long, 2’ diameter antenna used in the
" new Finch sound and facsimile station, operating
on 99.7 mc. Antenna is said to radiate in all
directions, with more gain than a half-wave an-
" tenna, and equal to four doughnut types or four
" crosses. One seal is used. Designed by Dr.
. Andrew Alford, the antenna is mounted 700’
above sea level. Input impedance is relatively low.

VARIATEN #1218

ohms impedance. Price, F.O.B. .

VARIATEN #1156

ohms impedance. Price, F.O.B.

VARIATEN #1384
Ladder Circuit—2% db per step; 30 to 600

ohms impedance. Price, F.O.B. . .
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reduce noise, prolong service life

“T” Circuit—1V5 db per step; 30 to 600

Ladder Circuit—1Y5 db per step; 30 to 600

AR

3 e SO S LR e

)
- LA

VARIATEN contacts and brush
surfaces make contact over their
entire area because the contacts
are ground flat and the brushes
stone-lapped, »ot buffed. Buff-
ing produces rounded surfaces
and therefore a “'point” contact
highly susceptible to noise. Vari-
aten brushes move from one
contact to the next without rock-
ing motion. The resulting per-
pendicular spring pressure at all
positions allows us to take ad-
vantage of the natural resiliency
of metals to provide a com-
pletely flat contact over the en-
tire brush surface at all times
and so reduce noise and length-
en service life.

No carbon resistors are used in
any Variaten Mixer...
All are of stable, wire-wound

construction. Most are step type.
Where quiet operation is the
major consideration, we recom
mend ladder type mixers because
the circuit requires only one con-
tact brush operation on the input
side of the circuit and any pos-
sible brush noise 1s therefore at-
tenuated along with the signal.
By all means compare circuits,
construction and features of
these mixers. From the hundreds
of Variaten attenuators you may
select the attenuators best adapt-
ed to your specific needs. Write
for the Variaten Catalog today.

CINEMA ENGINEERING cO.
Established 1935 « Burbank * California
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“B1->
METALLIC
RECTIFIERS

COPPER
SULPHIDE

SELENIUM

offer you these aavantages:

They are COMPACT — SILENT — DEPENDABLE
TROUBLE-FREE—RUGGED — and

They are ADAPTABLE for power outputs from
Milliwatts to Kilowatts.

Many rectifier applications, heretofore considered
impractical, have been devised by B-L Engineers.

It is more than likely that they can be of assistance
in solving your problems of converting AC current
to DC. .. Write for Bulletin R38-e.

o

THE BENWOOD-LINZE COMPANY
1815 LOCUST STREET ° ST. LOUIS 3, MO.
Long distance telephone CEntral 5830

- R o s
§ 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: Linear for d. c. and calibrated to indicate r.m.s. values of a sine-
wave or 71% of the peak value of a complex wave on a. c.

POWER SUPPLY: 115 volts, 40-60 cycles—no batteries.

DIMENSIONS: 4% wide, 6" high, and 82" deep. WEIGHT: Approximately 6 Ibs,
PRICE: $135.00 f.o.b. Boonton, N. J. Immediate Delivery

MEASUREMENTS CORPORATION
BOONTON, NEW JERSEY
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(Continued from page 89) .

manufacturer of transmitting and industrial |
tubes, Los Gatos, Calif.
*

*

R. CLARK NOW ON SHURE
SALES STAFF !

R. Clark, former Shure Brothers chief pur-
chasing agent, has joined the Shure sales staff
and will handle sales to manufacturers.

He will introduce, to manufacturers, the
Glider phonograph pickup which has a die-
cast aluminum arm with no springs or coun-
terbalances. When equipped with the Shure
lever-type crystal cartridge, it has a needle
force of 14 ounces with outputs ranging from
1.6 to 2.5 volts,

.l we

J. A. Berman, Shure sales man-

Left to right:

ager; S. N. Shure, general manager, and R. |
Clark.
x* * # |

KORNETZ NOW WESTINGHOUSE
RECEIVER DEVELOPMENT HEAD

Norman S. Kornetz has been appointed project
engineer in charge of Westinghouse television !
receiver development.

Mr. Kornetz recently returned to this coun-
try, after serving with the U. S. Signal Corps
in India as a captain with the Signal Service |
Battalion.

*® & =

JEFFERSON-TRAVIS BUYS MUSICRAFT ﬁ

Jefferson-Travis Corporation, 245 E. 23rd
Street, N. Y. 10, N. Y., has acquired all of the
outstanding capital stock of the Musicraft
Corporation.

Musicraft will be operated as a wholly-owned
subsidiary of Jefferson-Travis. Paul Puner
will continue as gpresident of Musicraft, and
Oliver Sabin and Albert Marx will continue
as vice presidents. Irving M. Felt, Jefferson-
Travis president, has been elected chairman of
the board of directorz. - l

KARLSRUHER BECOMES EMERSON
RADIO EASTERN SALES HEAD

Harold E. Karlsruher has been appointed east- i
ern regional sales manager for Emerson Radio
and Phonograph Corporation. Mr., Karlsruher,

°
HEAT ABSORBING GLASS

Heat-absorbing, color-transmitting glass develgped
for motion picture and television by American
Optical Company.
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who has been with Emerson for thirteen years,
will cover the Metropolitan New York area,
New Jersey, Eastern Maryland, Baltimore, and
Washington.

& R %

OLESEN NOW G-S-M OF WESTON

Harold L. Olesen has been named general
sales manager of the Weston Electrical In-
strument Corp., 617 TFrelinghuysen Avenue,
Newark 5, New Jersey. H. L. Gerstenberger
who formerly served in that capacity, cdntinues
as vice president in charge of sales.

Mr. Olesen has been associated with Weston
since 1931 and has successively been in charge
of radio sales, assistant general sales man-
ager and sales promotion manager.

»* »* *

NEBRASKA STATE POLICE INSTALLS
RADIOTELEPHONE SYSTEM

The Nebraska State Police will install a radio
communications system which includes seven
250-watt and five 50-watt central stations, and
60 portable mobile units, made by Galvin.

* * *

ELLISON ELECTED ANA CHAIRMAN

Paul S. Ellison, director of advertising and
sales promotion for Sylvania Electric Products
Inc. has been elected chairman of the Associa-
tion of National Advertisers.

* * *

READING RAILROAD TESTING
V-H-F RADIO

The Reading Railroad has begun, at its Wayne
Junction Yard, Philadelphia, Pa., comprehen-
sive tests of a v-h-f radio communications
system.

Fréquencies being used for tests are 156.540,
156.600, 156.660, and 161.760 megacycles. Equip-
ment was made by Maguire Industries.

Film type recorders are being used to
record two-way conversations.

A 25-watt transmitter is being used in the
yardmaster’s office. Diesel-electric locomotives
have been equipped with 15-watt battery-
powered transmitters.

Nelson Wells, Maguire engineer, supervised
installation of the equipment.

* % o

LEACH JOINS HAMMARLUND

E. A. Leach, formerly G.E. sales manager of
emergency communications equipment, has
been appointed executive engineer of the Ham-
marlund Manufacturing Company, Inc., 460
West 34th Street, New York 1, N. Y.

G.E. BUYS ACME ELECTRIC
CLYDE, N. Y. PLANT

The Acme Electric & Manufacturing Company,
Cuba, New York, has sold its Clyde, New
York, plant to General Electric. This factory

(Continued on page 92)
°

SOUND PATTERNS TO AID DEAF

Reproductions of speech patterns produced on a

c-r tube device developed by Bell Telephone

ILabs to aid the deaf in not only reading, but

speaking. Patterns are composed of pitch, loud-

ness and time characteristics. Above pattern is
for the word COMMUNICATIONS.

WILLOR
STAMPINGS

A modern plant,
including designing,
Tool and Die mak-
ing — automatic
stamping — machin-
ing — welding —
assembling — spray-
ing — large or
small production
runs — special
custom built prod-
ucts, at low cost.

A Service . . .
Complete from
Design to
Finished Product

WILLOR

is your

definite assurance
of SKILL and
ACCURACY for
PERFORMANCE.

If your product is in
the development
stage or finished blue-
print, write WILLOR
for quotations.

You will find our
plant is prepared to
produce to meset
your needs.

Our large assortment of stock dles may fit yoar
requirements and result in real savings for you.

794 C EAST 140th STREET, NEW YORK 54, N. Y.
'MELROSE 5-6085

OVER 40 YEARS OF EXPERIENCE

COMMUNICATIONS FOR DECEMBER 1945 e 9/

wWWWwW.americanradiohistorv.com

T L —

b


www.americanradiohistory.com

POST-WAR PILOT LIGHTS

FOR

DIALCO

WW&WM K e
PILOT LIGHT ASSEMBLIES

HOUSING NEON OR MAZDA LAMPS

GHEATER emphasis on functional design is the trend in
post-war engineering of Electrical-Electronic Products.
Mindful of this fact, Dialco has produced a line of Pilot Lights
calculated to meet readily all post-war requirements. Com-
prising Warning-and-Signatl Pilot Lights, Panel Lights, Jewel
Assemblies, and Socket Assemblies, the Dialco line offers un-
limited variations in functional design, size, shape, electrical
characteristics, color, finish, etc. Special emphasis
on applications of NEON Glow Lamps.

Let our Engineering Dept. help you select the Pilot
Light best suited to the functional design of your
post-war product.

PLUS LAMPS: To help speed production, we offer
Pilot Lights completely assembled with the required
General Electric or Westinghouse Lamps.

DIRL LIGHT 0. =%

900 BROADWAY : NEW YORK 3, N.Y.

Telephone: Algonquin 4-5180-1-2-3

dVM-L1SOd 404 OO1VIQA

SIH9I1T LO11d

Draftsman Wanted

Also

Designer, Detailer,
Tracer and Engineer

We are one of the largest manufacturers of a wide variety of
eommunication and electronic equipment in the world, fully
prepared and ready to go ahead with a very ambitious, expan-
sion program as quickly as we are permitted. There will be
unlimited possibilities for creative, ambitious men to advance to
key positions both in research development and production
field.

Good Starting Salaries

Exceptionally fine working conditions
Apply: Personnel Office, 8 A. M. to 5 P. M.

Federal Telephone & Radio Corp.

the Mfg. unit of the International Tel. & Tel. Corp.
591 BROAD ST., NEWARK, N. J.
W M C Rules Observed
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(Continued from page 91)

will be used by G.E. for the manufacture of
fluorescent ballasts, the original product of
the plant.

James A. Comstock, vice president of Acme
Electric, together with the managerial and
engincering personnel will move back to Cuba,
New York, where a new Acme factory is
being erected.

A branch factory at Allegany, New York,
was recently also established by Acme.

* % =

WRONKE CORP. MERGES WITH
HALLICRAFTERS

Louis J. Wronke, Inc.,, Oak Park, Ill, has
been acquired by the Hallicrafters Company.

Louis J. Wronke, Wronke president, has
joined Hallicrafters as chief mechanical engt
neer and director of design.

FTR PROMOTIONS

Henri Busignies has been named director of

45.5/91-MC FIELD TESTS

[FALL MEETING REPORT]
(Continued from page 46)

W3XL (99.8-mc). The Commission
engineers were of the opinion that if
the two antennas were of the same
height, the field strength of the station
operating in the new high f-m band
would exceed that of the old low band
station.

The FCC said that neither their
tests nor the Zenith tests are con-
clusive on the question of power. Sub-
sequent tests may establish that some-
what higher power might be desirable
in the new band. However, there is
no warrant for any such conclusion
on the basis of the limited data now
available. From what is known today,
they said that it appears that power
requirements for the mew band will
be substantially the same as require-
ments for the old band.

According to the FCC the conclu-
sions drawn from the Zenith tests are
not sound. Moreover, they said that it
was misleading to discuss only one
phase of the problem, namely, power,
which can be greatly reduced if an-
tenna structures are designed for high
gain and placed at high locations.

Major Armstrong declared at
Rochester that the FCC tests at the
20-mile distance were not as con-
clusive as the Zenith tests at the 76-
mile distances. It is at the increased
ranges that the sporadic-E interfer-
ence and drop-out problem becomes
serious, he pointed out. According to
the Zenith tests the lower frequencies.
thus appeared to be better, he said.
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| the laboratories of the Federal Telephone and

Radio Corporation. .

W. P. Short has been named chief engineer
and H. A. Snow senior engineer of FTR’s
newly created home-radio receiver department.

Mr. Short was formerly chief engineer of
the Research Construction Company and staff
member of the Radiation Laboratory of the
Massachusetts Institute of Technology.

Mr. Snow developed the wariable mus tube

. while with the Boonton Research Corporation.

Colonel Robert H. Freeman, recently of the
Army Air Forces, has been appointed sales
manager of pulse time modulation radio equip-
ments and systems of Federal Telephone and
Radio Corporation. - =

MAJ. HORWITZ JOINS INSULINE

Major Charles K. Horwitz has been named
executive assistant to the president of the In-
suline Corporation of America. He will also
serve as director of personnel

- » -

i GEN. COLTON NOW A
CONSULTING ENGINEER

Maj. Gen. Roger B. Colton and William L.
Foss have opened a consulting engineering
office in the Carry Bldg.,, 15th & K, N. W.
Washington

Gen. Colton had been chief of research and
development in the Signal Corps.

Mr. Foss was chief of the international divi-
sion, Army and Navy Electronic Production

ﬁ%ency from. 1941-3. Recently he was with thel

C electronics division,
- » »

MILO RADIO AND ELECTRONICS
CORP. OPEN NEW YORK STORE

Milo- Radio & Electronics Corp. have opened
a store at 200 Greenwich Street, New York
City.

* » *

AIREON PIEZOELECTRIC CRYSTAL
CATALOG

A crystal catalog describing a variety of

crystals has been published by Aireon Manu-
facturing Corporation, Kansas City, Kansas.

Crystal types described include: Octal type
with cylindrical metal shield znd standard
eight-pin base; three-pin, two-channel, air-
craft type; standard two-pin phenolic holders
for various kinds of mobile and stationary
installations (banana or pin plugs); and vari-
able air-gap mounting with screw top electrode.

* * »

AMERTRAN TO EXPAND

The American Transformer Company, Newark,
plans to build a plant on Vauxhall Road in
Union Township, N. J. Occupation will begin

early next year.
* * *

RADIO SPECIALTIES MOVES

Radio Specialties, Detroit, have moved to 45
Charlotte Avenue. They were formerly on
East Jefferson Avenue.

= % *

FAIRCHILD PLANT AND OFFICES
NOW IN JAMAICA, N. Y.

The general offices and manufacturing facilities |

| of the Fairchild Camera and Instrument Cor-
poration are now located at 88-06 Van Wyck
Boulevard, Jamaica 1, New York.

' RADAR COUNTERMEASURES

(Continued from page 85)

small and light. Nevertheless quite ap-
| preciable power outputs were obtained,
particularly when one remembers that
these power outputs are continuous rat-
| ings. For shipboard and special land-
based applications more powerful equip-
. ments were available. In particular, an
| RRL-project, not listed, but especially
interesting to power-conscious u-h-f
broadcast engineers, was the one called
Tuba. This was a large land-based
| jamming transmitter operating in the
. region of 500 mc and rated at 50 kw
¢ continuous. Three such installations
were made in England, with highly-
| directive antenna systems pointed to-
. ward the continent. The three powerful
| beams provided paths along which RAF
night-bombers could fly immune from
¢ radar-equipped German night-fighters.

ommunications

: ® Transmitting
equipment designed
and manufactured
by Wilcox Electric
Company of Kansas
City, Missouri.

THE inclusion of Astatic’s GDN Series Dynamic Micro-
phone in this modern airline dispatching office installa-
tion speaks for itself. Present-day communications
systems demand the finest possible equipment. Astatic
products measure up to these high standards of operating
efficiency.

<>

SHOWN in the installation pictured above is a Dynamic,
semi-directional, all-purpose Microphone of the Astatie
; DN Series, mounted on Grip-to-Talk Desk Stand. This

stand embodies a relay-operating ON-OFF Switch for
! remote control of transmitters and amplifiers, the switch
. itself being operated by a slight pressure of the fingers
upon a convenient grip bar.

P Desiienes

<>

Affdl‘lf Microphones, Phonograph Pickups
and Cartridges are going forward daily in an ever-in-
creasing volume to manufacturers of radio, phonograph,
communications and public address equipment, and to
authorized Astatic jobber outlets.

You'll HEAR MORE

from Astatic

CORPORATION
CONNEAUT, OHIO

IN CANADA. CANADIAN ASTATIC L1D, TORONTO, ONTARIO
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115 NEW ) fpsT-WAR
B Model 565

NEW PROBE
Hand Fitting
new High Frequency Diode

Streamlined

Incorporating

FREQUENCY RANGE:
Negligible frequency error from
50 cycles to 100 megacycles.

DC 0-1, 2.5, 10, 50, 250, 500
AC 0-1, 2.5, 10, 50, 250
EXTENDED TO 5000 VOLTS BY EXTERNAL MULTIPLIERS
INPUT RESISTANCE:
DC—80 megohms on | volt range: 40 megohms on 500 volt range
AC—40 megohms on | volt range; 20 megohms on 250 volt range

INPUT CAPACITY OF PROBE: S micro-micro farads

SUPREME INSTRUMENTS CORPORATION &75iN¥55)

~

® The meeting of extraordinary

applications—the designing and

i
12
|

developing of new and specialized
transformers — these are the day-by-
day jobs Electronic Engineering is

known for doing well.

will

meet your most
exacting requirements, ordinary or

vnique—and the finest engineering

talent and most complete electronic
laboratories available are ready fo-

R TR B day to consult with and help you.
b ' il SPECIALIZED

n
>

\‘NIES"VI:.ARMITAGE AVE. »+ CHICAGO 47, ILLINOIS

ENGINEERS "™

- N,

ELECTRONIC ENGINEERING COMPANY + 3223-9

Mo i

T
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THE INDUSTRY
OFFERS ... —

KNIGHTS MIDGET CRYSTALS

|A midget-size shock-proof quartz crystal, type
HI5, with tinned pig-tail connection, has been
announced by the James Knights Company,
Sandwich, Illinois. ~ Crystal, complete with
phenolic holder is said to weigh less than 1/§
of an ounce. Size, .6007x.725"x.350”. Said to
be dustproof and moisture resistant.

| Available frequency range is from 3,000 ke
|to 15,000 ke. Frequency tolerance is said to
;J(t)?o .(():l% over a temperature range of 0° C to

*  #* *

MALLORY RESISTORS

Vitreous enamel tab-type resistors, type RN,
meeting joint Army and Navy Grade I, class 1
specifications have been announced by P. R.
Mallory & Co., Inc., Indianapolis, Indiana.
Resistors are said to be able to withstand
thermal shock from 275° C to 0 C°, and oper-
ate safely at 275° C

COLLINS A-M BROADCAST
TRANSMITTERS

A-m 5-kw broadcast transmitters, type 21A,
for the 540-1600 ke range have been announced
ll)y the Collins Radio Company, Cedar Rapids,
owa.

The audio-frequency response curve is said
to be flat from 30-10,000 cps, +1.5 db; noise
level is more than 60 db below 100% modula-
tion; distortion is less than 3% rms; carrier
frequency is constant to within +10 cps.

The 21A is said to carry full FCC approval
for 5000- and 1000-watt high fidelity broadcast
operation. Power output of 1 kw can be ob-
tained instantaneously by operating a switch
which controls plate voltages.

* * *

TRIPLETT VOLT-OHM-MILLIAMMETER

A volt-ohm-milliammeter, type 2405, with 25,000
ohms-per-volt (d-¢), has been announced by
the Triplett Electrical Instrument Co., Bluff-
ton, Ohio.

Ranges are: D-c volts . 0-10-50-250-
500-1000, at 25,000 ohms-per-volt; a-c volts...
0-10-250-500-1000, at 1,000 ohms-per-volt; d-¢
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IHARVEY

HAS IN STOCK

QUALITY SHALLCROSS
MEASURING INSTRUMENTS

Trust HARVEY to supply you with
hard-to-get Shallcross Measuring In-
struments when you need them. The
models described below are on our
shelves now. Delivery information
concerning Shallcross products not
listed herein can be obtained by
writing directly to us. Remember,
HARVEY carries the .lines of many

other leading American radio and
elecironic manufacturers, too. Tell us
what you need. We promise efficient,
courteous service prompt deliveries.

2 5 . e . :
?&a‘ . 000,000 ohm sie%so
A st o 1ance. -« .§45.
MMS}! gg{?’ohms total resls V
10,000,

amperes . . . 0-10; a-c amperes . . . 0-0.5-1-
5-10; d-c milliamperes . . . 0-1-10-50-250; d-c
microamperes . . . 0-50; ohms-megohms . . .
0-4000-40,000 ohms, 4-40 megohms; output . . .
capacitor in series with a-c volt ranges.

Has a 6", model 626, mocroammeter, adjusted
to 40 microamperes.

Metal case, 10”x10”x5%,".
contained.

self-
11 pounds.

" Batteries
approximately

Weight,

* %

EIMAC TRANSMITTING AND
RECTIFYING TUBES

Miniature external anode triodes, of the
lighthouse variety, type 3X100A11/2C39, and
grid control mercury rectifiers, type KY2IA/
KY21, have been developed by Eitel- McCul-
lough, Inc.. San Bruno, California.

Up to 25 watts of power at frequencies to
above 500 megacycles are available with the
triodes. Has high transconductance, 100
watts of plate dissipation. Indirectly heated
cathode with a 6.3-volt heater. Overall height
is 2%4”, diameter is 1% "”.

Grid-control mercury vapor rectifier filament
voltage is 2.5; filament current, 10 amperes;
peak inverse voltage, 11,000; peak plate cur-
rent, 3 amperes.

iy
KY21A 3X100A11

TOBE TAPPED CAPACITOR BLOCK
Capacitor blocks made up of dual 5-mfd oil-
impregnated, oil-filled, and hermetically sealed
metal case units, have been produced by the
Tobe Deutschmann Corporation, Canton, Mas
sachusetts.

Assemblies are available in sizes from - 600
volt-amperes to 2 kva for operation at 230
volts 50-60 cycles. Capacitors are said to be |
capable of continuous operation at tempera
tures up to 75° C. Normal heat rise at full
voltage is said to be less than 10° C.

The overall dimensions of the 600 volt-am-
pere unit are 4 13/16"x55/16"x7% ”; 1-kva unit
is 1174” long; 2-kva unit is 233" long.

E. E. JOHNSON TO PRODUCE CABLE
CONNECTORS, TIP PLUGS AND DIAL
LIGHT UNITS

The E. F. Johnson Company, Waseca, Minne-

sota has acquired all tools, inventory and

(Continued on page 98)

NUMBER THREE

OF A SERIES

Selenium Conversion for

magnetic chucks. In a

typical case, a Selenium

rectifier, assembled on 3 |
days notice and operat-
ing directly from a 3
phase line without trans-
formers, supplied 220

volts DC to magnetic

SO L RERES .

chuck. Less space, lower
cost, higher efficiency,
better operation proved
DC means SC...Selenium
Conversion. If you use

DC, get the facts on SC!

SEND FOR
BULLETIN

SELENIUM CORPORATION
‘of AMERICA

1719 WEST PICO BOULEVARD

LOS ANGELES 15, CALIEORNIA
. ®

" EXPORT DIVISION: FRAZAR & HANSEN
301 clay STRELY, SAN 'IAN(IICP, CALIFORMIA

IN CANADA: BURLEC. LTD., TORONTO 13, ONTARIO, CANADA,
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Doughnut Coils for electronic and telephone purposes,
High Permeability Cores are hydrogen annealed and
heat treated by a special process developed by DX engi-

neers. Send us your “specs” today —ample production

facilities for immediate delivery.

DX RADIO PRODUCTS CO.

GENERAL OFFICES 1200 N. CLAREMONT AVE., CHICAGO 22,dll_ U.S.A.

the heart of a qood receiver’

AMPLIFIER INPUT IMPEDANCE

(Continued from page 48)
creased for this measurement until the
amplifier voltage output is the same as
in the first step. In the third step, C
in Figure 1, we measure the input volt-
age, Vx, with a capacitance, C,, in
series with the amplifier input. Again
the output voltage of the amplifier
must be the same as before. The fre-
quency of the generator, G, should be
noted also.

The equivalent circuits of the fore-
going three steps are shown in Figure
2. The input impedance of the ampli-
fier is taken to be (R + j X) where
R is the resistive component and X
the reactive component. The react-
ance, X, is positive if the impedance
is capacitive in nature and is negative
if inductive. The reactance of the
known capacitor, Cy, is Xx = 145 7 f Ci,
where f is the frequency of the gener-
ator. Since the output voltage of the
amplifier is the same in each step, the
input voltage and current of the ampli-
fier must be the same. The current in
each of the three equivalent circuits of
Figure 2 must be equal and hence can
be equated to one another, i.e.,

V Ve

VR + X' V(R FRPFX

Ve
= (D
VR + (X, + X)F

where: V, Vi and Vi are the magni-
tudes of the voltages measured by the
voltmeter, V..

The solution of / for the two un-
knowns R and X, can be accomplished
in two ways, an analytical and a
graphical method. The analytical solu-
tion consists in changing 1 into the
form

R°4+X*-2mR =r

R* 4+ X?*-2nX —
where :
"K RK Rk',
a=—; m= D FS—— 2)
\"A a*—1 a’-1
\/x Xk Xk:
b=—; n= =
Vv b*—1 b*-1

and then solving 2 for R and X.
Thus
R =

m(2n°- P) 4 nv4 mn®*(a®+b*'- 1) - P°

2 (m' 4 n*) &)
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and

Xr=
n (2m* 4+ P)+ mv/4m®n®(a® + b°-1) - P*
2 (m" 4-n%) (4)
where: P = r — s. There is really

! lanother value of R and of X that will |

satisfy 2, but this has no physical sig-
nificance.

The graphical solution consists in
recognizing that the equations of 2 are
really two circles and that their inter-
section is the solution desired. - For

example, the first equation of 2 can be |

written as

(R-m)?*+4 X?® = (am)? (5)

If R is used as the horizontal axis and |

X the vertical axis, 5 is a circle with
its center on the R — axis at the point
(m, O) and with a radius of (am).
This circle is shown in Figure 3.

Similarly the other equation of 2 be- |

comes
R+ (X -n)? = (bn)* (6)
which is a circle with the center _

(O, n) on the X — axis and with a
radius (bn) as shown in Figure 3.

There are two intersection points A |
and B, with A corresponding to a |
positive resistance, R, and a positive |

reactance X, while B has a negative
resistance, R, and a negative reactance
X. From physical considerations, the
point B was discarded, and the point

A was used. After the two circles are |

drawn, the abscissa R and ordinate X
of the point 4 may be measured as in
Figure 3 to give the required solution.

When, for a given amplifier, the six
quantities f, Ry, Cy, ¥V, Vg, and Vi are
measured, the input impedance may be
calculated arithmetically by the follow-
ing procedure:

I. Let us calculate

a:VR/V 5 b:Vx/V ; szl/ZTka
m=R,/(a’-1) ; n=X,/(b*-1) ;
r=mR,; s=X;n; and p=r-s

2. Then we obtain R and X by use
of equations 3 and 4.

As an example, the input impedance of
an amplifier was to be determined for
a constant output voltage of 30.5 volts.
The following data were taken:

f = 300 cps; v 150 miilivolts
Rx = 2.15 megohms ; Vx = 215 millivolts
Cy =223 mmid; Vx = 220 millivolts

The solution :

a—1433; b=1467 ;

Xy = 2.38 megohms; m = 2.037 X 10%;

n=2.068 X 10*; r—=4.375 X 10™*;

s =492 X 10¢; p=-0.545 X 10°.
R = 2.96 megohms and X = 2.76 megohms

The input impedance may be ob-

—
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Poriable
WER CLEANER

For Cleaning
Electrical Equipment,
Wiring, etc.

IDEAL «3.in-7>
Electrical BLOWER

BLOWS e VACUUMS o SPRAYS

Super-powered, Heavy Duty, full
1 H.P. motor. Gently but effec-
tively blows or vacuums dry air
at low pressure; won’t harm
electrical insulation or wire
connections, etc.; completely
removes dust, dirt, etc. in all
types of general cleaning, from
floors and furniture to the most
delicate mechanism. Easy to
reach out-of-the-way places be.
cause of extreme portability,
Wide selection of attachments
available.

PROMPT DELIVERY

Write for Detailed Literature

IDEAL COMMUTATOR DRESSER (O.
4025 Park Ave. Sycamore, Il
Sales offices in all Principal Cities

5[4, and their point of intersection is

tained graphically by the use of the
{ following outline:

1. Let us calculate

a=V./V; b=VyV; X,=1/27C,;
m = R./(a*~1); n=X,/(b*~1)

2. Using the horizontal R - axis and
vertical X —axis, we describe a
circle of radius (am) about the
point (m, O). With a radius
(bn) we then describe a second
circle about the point (O, n).

3. The abscissa and ordinate of the
intersection point of these two

circles are the required values of
R and X respectively.

The solution of the example used pre-
viously is:

First circle... center (2.037 x 10",0),
radius (2.91 X 10°); and second
circle . .. center (0, 2.068 x 10°),
radius (3.033 x 10°%).

These circles were described in Figure

(294 x 10° 276 x 10°). Hence R
= 2.94 megohms, and X = 2.76 meg-
ohms,

Component Values

Both R« and Xy should be chosen so
that they have approximately the same
magnitude as the input impedance of
the amplifier for pest results. In case
the amplifier has a high gain and the
input voltage is too low to be measured
conveniently by a voltmeter, the meter,
V, may be replaced by a microvolter
or a meter and a rollowing attenuator,
providing that the input impedance of
the amplifier to be tested is much
higher than the output impedance of
the attenuator. The waveform of the
amplifier should be checked at all times
during this test, because the results
will be poor unless the waveform is
substantially a sine wave. The resid-
ual parameters such as the inductance
and capacitance of R, and the resis-
tance and inductance of Ci can usually
be neglected by the use of sufficiently
good resistors and capacitors, such as
for example, mica capacitors. If very
accurate measurements must be made,
these residual parameters will have to
be included and an extension of the
present analysis used. This method
can be used to measure the input im-
pedance of an amplifier even when it
has a negative resistive component. In
this case, the signs of the radicals of
equations 3 and 4 may have to be
changed, or the second intersection
point B of Figure 3 may have to be
used. '

Use in D-C
T R R T T

This method of measurement has
been successfully used in d-c (f = 0)
work. For this, X = 0 and X, —> co.
Only two measurements need be made,
that of " and Vx. Then

R«

R= (7)

a-1

where: a = Va/V. This method was
used, for example, to determine the
insulation resistance of dynamos and

can be used equally as well to measure
the d-c input resistance of an amplifier.
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The FINEST MICROPHONES
forP.A. </ RECORDING [

AMPERITE
VELOCITY

MICROPHONE
WITH

PATENTED
ACOUSTIC *
COMPENSATOR %

DYNAMIC
WITH NEW
SUPERIOR
ELIPSOID
PICK UP
PATTERN!

AMPERITE KONTAK MIKES
IDEAL FOR AMPLIFYING
STRINGED INSTRUMENTS

USED WITH ANY AMPLIFIER
AND WITH RADIO SETS.

ASK-YOUR JOBBER ... WRITE FOR FOLDER

561 BROADWAY

Leading
makes of

SWITCHES &*aéi &N

centralized here—such as:

RELAYS POTTER & BRUMFIELD — ALLIED
L ]

CONTROL—EBY— GENERAL
ELECTRIC— CUTLER-HAMMER — SIGMA— GUARD-
IAN—LEACH . . . Heavy-Duty Power; Plate
Circuit, Sensitive; Overload; Keying; Antenna
Transfer; Medium Duty in all Combinations of
Contacts and Coil Voltages.

Save Time and Work—Call ALLIED First. Write, Wire, or Phone Haypzarket 6800.

SWITCHES ; MALLORY—CENTRALAB—

CUTLER-HAMMER — HART
& HEGEMAN — GENERAL ELECTRIC — FEDERAL—
MU-SWITCH—ACRO—UTAH . . . Toggle, Simple
Rotary; Multi-Ganged, Multi-Contact; Cam
Lever Action; Mercury; Low-Pressure Actuat-
ing; Knife, Key, Button.

3
x|

Helpful

o oo AR AR50 a5 s o s s

ngngm 24&0«4“{5&5&@%4
'ALLIED RADIO CORP.

833 W. Jackson Blvd. . Dept. 31-M-5 . Chicago 7

b
2, i

/ 7 Ne U} ia
% GRS TR RS I SR XD

GUIDE
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= Smée on WM for Tmedcate De&ae/zg- |

You get faster service from Allied, because many makes and types are

BUYING

on request
Write for it!

THE INDUSTRY OFFERS...—

(Continued from page 95)

manufacturing rights for Mallory-Yaxley cable
connectors, pilot and dial light assemblies, tip
plugs and tip jacks.

Seven and twelve-wire polarized cable con-
nectors will be made. These connectors will
be available with several types of mountings
for both the receptacle and pin plugs.

Pilot lights will be supplied with a variety
of jewel colors.

Dial lights will be available as shell assem-
blies and with slip-on brackets.

Tip plugs will be of the solderless type and
supplied in a long and short length. Tip jacks
will be available with either metal or bakelite
type heads and with round and hexagon
heads.

x  #®

G.E. INDUSTRIAL SOLDERING IRONS

Industrial soldering irons,:ranging from 75 to
300 watts, have been announced by the in-
dustrial heating division of Available
with tips from 34" to 134" in diameter.
Irons said to have quick recovery and high
reserve-heat capacity. Calorized (surface-
alloyed with aluminum) copper and 18-8 stain-
less steel used for parts subjected to high
temperatures.

HARVEY-WELLS AIRCRAFT
TRANSCEIVER

A lightweight transmitter-receiver for personal
planes, type ATR-3, has been announced by

Harvey-Wells Electronics, Inc., Southbridge,
Mass.
Weight, 1234 pounds. Size, 414’ high x x51%"/

wide x 8 deep. Operates on a 6- or 12-volt
synchronous vibrator power supply.

YARDENY PULSING CONTROL DRIVE

Pulsing drives for single knob control of re-
versible motors have been announced by Yar-
deny Engineering Company, 105 Chambers
Street, New York 7, New York. Motor may
be contmuously in small
increments.

rotated or moved

SIMPSON MUTUAL CONDUCTANCE
TUBE TESTER

Mutual conductance® tube testers have been

(Continued on page 101)

————
-——
——
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(ULTIPLE WIRE RECORDING

by
RUSSEL J. TINKHAM
Physicist
Armour Research Foundation

technique of magnetic wire re-

cording, plus widespread use and
‘oof of a practical low cost unit by
e armed forces on the battle fronts,
wve accelerated public interest in this
ethod of recording.

The prospect of widespread public
‘ceptance makes it desirable to pro-
de means for making duplicate wire
cords in quantity and at low cost.
Fundamentally wire record duplicat-
g differs little from making the orig-
al records. In Figure la is illus-
‘ated, in block diagram form, the
‘ethod used in wire recording. The
yrrective network compensates for the
equency discrimination characteristic

the wire record medium, while the
igh frequency component, added to
he signal to be recorded, effectively
raightens the non-linear reproducing
aracteristic of the wire.

In the multiple duplicating process
Figure 1b) the master record be-
omes the signal source replacing the
iicrophone, and an amplifier of suffi-
ent power handling ability is em-
loyed to energize a multiplicity of
imilar recording heads connected in
arallel. Since 1 milliwatt at 1,000
ps is sufficient at each head, a great
1any records can be made simultane-
usly with a relatively low-powered
mplifier.

The greatest problems in multiple
uplicating are not in the electrical
ircuits, but in developing the wire
‘andling machinery to drive the wires
t a constant and uniform speed. Fig-
re 2 pictures an experimental machine
apable of making four duplicates
J‘imultaneously from an external mas-

RECENT improvements in the

MICROPHONE

REC.HEAD

Figure 2
Multiple wire recorder duplicating unit.
®

ter, or three duplicates from the fourth
wire which 1s the master.

Based on experiences with this and
similar units other multiple duplicating
machines are in the design and con-
struction stage.

The time element in manufacturing
duplicates by this method is of im-
portance, but with high speed tech-
niques of dubbing, using advanced de-
signs of recording heads, this problem
assumes secondary importance.

Figure 1
Method used in wire

MASTER WIRE

recording is shown in
a. Multiple method is
shown in b. In this
procedure the master
record becomes the sig-
nal source replacing
DUPLICATE the microphone.
WIRES
[}

Getting that F-M Antenna
up high not only means more
efficient area coverage—but
it also means lower costs.
Doubling the height of the
antenna above ground is
equivalent to squaring the
transmitter power. Thus, a
250 watt transmitter with a
200 foot tower would equal
a 1000 watt transmitter with
a 100 foot tower. That is
real economy—both in ini-
tial transmitter c¢ost and in
power. (

2 Wincharger Products will
help you get better F-M
Broadcasting at lower costs:
(1) A sturdy, economical
Wincharger Tower to get
your antenna high. {2) An
efficient, low cost Wincharg-
er F-M Antenna. For full in-
formation write or wire us.
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AMPEREX ELECTRONIC CORPORATION

79 WASHINGTON STREET s+ EBROOKLYN 1, N. V.

SIMPSON ELECTRIC COMPANY
5200-18 W. Kinzie St. Chicago 44, Illinois

A leading precision tool manufacturer with a national
sales and service organization wants to acquire the
manufacturing and selling rights for one or more prod-
ucts having potentially large unit sales to a broad in-
dustrial market or the consuming public. The product
should be rapidly perishable, or it may be durable al-
though requiring and utilizing a replaceable perishable
accessory (obvious examples, a razor with a perishable
blade or a tapping machine using perishable taps).

Serious consideration will be given to the purchase
of the business and factory if necessary to secure such
products.

This is an unusual opportunity for an inventor, or
manufacturer who desires to avoid today’s operation
problems.  Box No. 1245, COMMUNICATIONS, §2
Vanderbilt Avenue, New York 17, N. Y.

CRYSTALS' SINCE
EXCLUSIVELY (’“\E‘/”" 1934

PETERSEN RADIO CO., Council Bluffs, lowe

EFFECTIVE
JANUARY 1946—

TRIM SIZE OF COMMUNICATIONS
WILL BE INCREASED TO 83" x | 15"
BLEED PLATES SHOULD BE 87" x 117"

®
CIRCULATION OVER 8000 ABC

FREE CATALOG :
|
§u
Radio parts, test equipment, P.A. accessories, amateur Ris
E supplies, technical books. Send today for your free )
copy to Dept. A-2. E
RADIONIC EQUIPMENT CO. !
"“Chancellor Radio” &
¥ 170 NASSAU STREET, NEW YORK 7, N. Y.

o -e.,, T i g
kh
Lﬁb'
k1
¢
WHEN YOU CHANGE ¥
b
YOUR ADDRESS [
Be sure to notify the Subsecription Department of COMMUNICA- II;,
TIONS, 52 Vanderbilt Avenue, New York 17, N. Y., giving the old S
as well as the new address, and do this at least four weeks in 19
advance. The Post Office Department does not forward magazines »
unless you pay additional postage, and we cannot duplicate copies |,

mailed to the old address. We ask your cooperation.

World’s Largest  ManufactuFer of
e Wireless Telegraphic Apparatus

- COMPLEYE CENTRAL OFFICE EQUIPMENT

McElroy Manufacturing Corp.

82 Breokline Avemne -+ Bestes, Massachusefts

January Feature Articles

include

Unidirectional Crystal Microphones
CAA Alaskan Diversity System
3-Channel 25-Watt Radio Telephone
For ship to shore operation
The Glenn Martin Aircraft Test Network
Graphical Solution of 4-terminal
Network Problems
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'HE INDUSTRY OFFERS...—

(Continued from page 98)

‘veloped by the Simpson Electric Company,
ficago.

Unit tests tubes in terms of percentage of
ted dynamic mutual conductance. Tu
uder test is compared with the standard rated
icromho value for that tube. Colored zones
i the dial coincide with the micromho rating

percent of mutual conductance, indicating
at the tube is good, fair, doubtful or defi-
tely bad. . )
Has ten push-button switches and nine rotat-
7 switches of six positions; tube chart pro-
ded for quickly identifying the tube and
tting the controls.

An automalic re-set -button returns all
itches to normal when the test is completed.
Overall size, 1514 x 94" x 614"

* X %

UTOFLIGHT MINIATURE TOROIDAL
\OIL WINDERS

mi-automatic miniature toroidal coil winders,
lout &’ square, have been developed by the
toflight instrument division of G. M. Gian-
ni & Co., Inc., 4522 Lankershim Boulevard,
orth Hollywood, California.
‘Winds toroidal coils approximately ! in
‘ameter and accommodates form widths from
32 to ¥%’”’. Wires from .005 to .001 are said
have been successfully wound with this
jachine.
'Winder consists of a link roller chain of con-
‘ntional design mounted on four narrow
‘rockets engaging only a small part of the
am rollers at their outer edges. The chain
rive is by two sprockets which, in turn,
_le driven by a commocn shaft connected by two
‘parate but equivalent gear trains. The coil
rm is held by three freely mounted rollers
iich position the form relative to the roller
Lain.
Coil form is rotated by two fingers which
‘st on the edges on the coil form. As each
rn is laid on the coil form, these fingers
4sh the wire over against the preceding turn
ud thus rotate the coil form the width of one
ire for each turn. A counter is provided to
.ow the number of turns.

("‘

» * *

.R. BROADCASTING STATION
ONITOR AND TEST UNITS

o instruments for monitoring and testing
sadcast transmitters, type 1931-A a-m monitor
d 1932-A distortion and noise meter, have
n announced by General Radio Company,
Ambridge 39, Mass.
The 1931-A a-m monitor measures percentage
ibdulation on either positive or negative peaks
1d is said to give a continuous indication of
hdulation peaks in excess of a predetermined
“rcentage set by means of a dial. Can also
© used tor program-level monitoring and meas-
Jing transmitter audio-frequency response.
I Two audio output circuits are provided, one
4 600 ohms for audible program monitoring,
d the other a high-impedance circuit that
lves a faithful reproduction of the audio en-
Wlope for distortion and noise measurements.
4linear rectifier is designed for use at a low
Swer level, so that the problem of coupling to
e transmitter is simplified. The required r-f
“wer input is 0.5 watt.
" Range: 0 to 110% on positive peaks, 0 to
09 on negative peaks. Carrier frequency
“ nge, 0.5 to 60 mc.

Ernin
J

JENNINGS RADIO MANUFACTURING COMPANY « 1098 E. WILLIAM ST. « SAN JOSE. 12, CALIFORNIG

- : SRR

Patent Apphied (ar

After three years of development, Jennings has brought the firs#
successful Vacvum Variable Condenser to the Electronic field.

For improved efficiency, reduced size and weight, these units should be used in tank,
neuvtralizing or antenna tuning circuits in FM, AM and Television stations. Write for
further details on this remarkable unit and other Jennings High Voltage Vacuum
Capacitors in a wide range of sizes and capacities.

We welcome your inquity and the opportunity to serve you.
WATCH JEMNINGS FOR NEW DEVELOPMENTS IN THE FIELD OF SPECIALIZED YACUUM ELECTRONIC COMPONENTS.
WRITE FOR BULLETIN C

Above,

Panel, 19” x 834"; depth behind panel, 10”.

The distortion and noise meter is a direct-
reading instrument for measuring distortion,
noise, and hum in audio-frequency systems.
When used for measurements on broadcast
transmitters, the distortion meter operates
from the high-impedance output circuit of the
1931-A modulation monitor.

A continuous frequency range of 50 to 15,000
cycles, fundamental, is covered by a single
dial and push-button multiplier. Distortion and
noise components up to 45,000 cycles are in-
cluded in the measurement. A direct-reading
distortion meter provides full-scale ranges of
0.3%, 1%, 3%, 10% and 30%.

Noise range, to 80 db below 100% modu-
lation or 80 db below zero vu.

Panel, 19 x 7, dfpt.h ?ehind panel, 12/,

I T—

G.R. a-m modulation monitor. Below,
G.R. distortion and noise meter.

o . KAY MICRO-PULSER

A micro-pulser for generating short pulses, has

been announced by Kay Electric Co., 8 Eaton

Place, Newark, N. J.

_Pulse width, 15 to 5 microseconds; pulse repe-

tition rate, 200 to 2000 and 2000 to 20,000 zps. 8
Output pulse both positive and negative.

Low impedance, positive pulse at approximately

150 ohms, negative pulse at approximately 400

ohms. )
Size, 10 x 14"/ x 8. Weight, 30 pounds.

COMMUNICATIONS FOR DECEMBER 1945 e 10
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FILTER CONDENSER BARGCAINS'

Thousands of rugged, oil-filled, oil-impregnated condensers
et ridiculously low prices. Write for fist! New Time Pay-
ment Plan if desired

BIG NEW CATALOC!

By mailing us your name and address you will be among
the first to get a copy of our own big new catalog, plus
latest announcements of new and bargain components and
equipment. Write today! Address Dept. C of nearest
Newark branch.

“ tl"

Newark 22278/ Lompany

323 W Mawises St

115-117 w_ 458 St *éw v® CHICAGO 6

NEW YORK 18

FREE o You
COLOR CODE AND
LAW CALCULATOR

A great convenience. Easy to
work. Solves many problems.
Agtach coupon toyour letterhead.
Free to radio men, engineers, etc.

BURSTEIN-APPLEBEE COMPANY |

1012 McGee, Kansas City 6, Mo |

Send me FREE Color Code and Ohms Law Calculator |

along with latest catalog l

APPLEBEE WEL |
COMPANY |
1012 McGee St. NAME |
Kansas City 6. Mo. ADDRESS |
TOWN STATE——— |

m——

AGAIN AVAILABLE-

Group Subscription Plan

(12 Big Issues—$1)

Remler Appointed as
Agent for R.F.C.

to handle and sell goverameat oweed electroaic
equipment released for civilian wse

Write for Bulletin Z-1 listing a wide variety of oquip
ment covering entirq electronic field

Romier Co., Lid. 2080 Bryast Strest, San Fruscwes L1, Calif

B E M LEB SINCE 1918

Radio °

Commueaicotioas ° Electroalcs

—

- — ——

Give Solder a Solid Bite
USE RUBYFLUID FLUX

Rubyfluid Soldering Flux, in paste or fliquid form, wets

out fast and smooth—conditions metal thorgughly to give

; solder a firm hold. No harmful fumes. Try
Rubyfluid on the next soldering job.

Sce Your Jobber or Write Direcs

RUBY CHEMICAL CO.
65 McDowell St Columbus 8, Ohie

Saves Fifty Per Cent of the Subscription Price if Four or More
Orders, Including Your Own, Are Properly Entered on This Form

To COMMUNICATIONS:
[s2 VANDERBILT AVE., NEW YORK 17, N. Y

]Name
IAddress
jCity-state
Occupation
|[Employed by

[Nature of Business
(State If Manufacturer, Broadcast Station, etc.)

{Product

Name
Address
City-State
Occupation
| Employed by

Nature of Business
(State f Manufacturer, Broadcast Station, ete.)

' Product

Please enter annual subscriptions (12 issues) for each of the undersigned for which
payment is enclosed at the rate of $1.00 each.

{(This rate applies only on 4 or
more subscriptions when occuypations are given.)

Name 55 ;
Address

City-State

Occupation

Employed by

Nature of Business
(State if Manufacturer, Broadcast Stativn, ete.)

Product . "

Name
Address
City-State
Occupation
Employed by

Nature of Business
(State i Manufacturer, Broadcast Statlea, otss)

Product £ . Sl

e et e e Gl

wWWwWWwW.americanradiohistorv.com



www.americanradiohistory.com

WAVE ANALYSIS

(Continued from page 40) °

Figures 2 (right) and

of the complex current of Figure 2,as 3 (below)
. i 1 . Figure 2 illustrates the
a result of adjustment of the linear i(liting current of a

- small filament trans-
! sweep f1 equency to 180 cps. former. In Figure 3

In Figure 4, retracing of the super- e see how the adjust-

g e ment of the linear
posed patterns of Figure 3, addition of  FT * equency  to

ordinates, and division of each re-  third harmanic of fun-

- . damental of exciting
sultant ordinate by 3, reveals the third  current superposes
harmonic as shown. It should be ob-
served that Figures 2 and 3 have been °

plotted to different time scales.

three wave divisions.

Figure 4 (right)
Approximate analysis
for third harmonic of
Figure 2, using super-
posed traces of Fig-

ure 3.

MODEL 2405

Volte-Ohm-Milliammeter

25,000 OHMS PER VOLT D.C.

R e

SPECIFICATIONS

NEW ““SQUARE LINE" metal case, at-
tractive tan ‘‘hammered’’ baked-on
enamel, brown trim.

;
i
PLUG-IN RECTIFIER. —(eplacement
in case of overloading is as simpleas
changing radio tube. !
§ READABILITY —the most readable !

of all Volt-Ohm-Milliameter scales
—5.6 inches long at top arc.

i w»y_m"m'wj

iNEW ENGINEERING * NEW DESIGN ° NEW RANGES

| i) WAINIEES RED*DOT LIFETIME GUARANTEE |
Voltage: 5 D.C. 0-10-50-250-500-1000 at 25000 ohms on 6” instrument protects against
per volt. defects in workmanshlp and material.

5 A.C. 0-10-50-250-500-1000 at 1000 ohms

er volt.
Current: 4 A.C. 0-.5-1-5-10 amp.
6 D.C. 0-50 microamperes — 0-1-10-50-250
milliamperes—0-10 amperes.
4 Resistance 0-4000-40,000 ohms—4-40 megohms.
6 Decibel -10 to +15 +29, +43, +49, +55

Output Condenser in series with A.C. volt

ranges. ELECTRICAL INSTRUMENT (0.

Model 2400 is similar but has D.C. volts
Ranges at 5000 o hms per volt.

Write for complete description BLUFFTON OHI1O0.
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MORE
VARIACS'
NOW!

A portion of our greatly expanded
VARIAC production has been released
from war orders. VARIAC deliveries
‘are improving daily. We hope that
‘within a comparatively short time all
'models of the VARIAC can be shipped
'promptly upon receipt of your order.

In the meantime you’ll find several
weeks required for delivery of some
models well worth the waiting . . .

'VARIACS are still the original continu-
‘ously-adjustable autotransformer first
introduced by General Radio . . . re-
‘designed to meet all of the mechanical
‘and electrical requirements for all types
"of service ... assuring rugged construc-
‘tion, long life and the same manufactur-
ing care that is given to the finest G-R
laboratory instrument.

You may have to wait a little longer
for VARIACS, but you’ll be satisfied
‘many times longer.

“The trade name VARIAC is
registered at the U. S. Patent
Office. VARIACS are manufac-
tured and sold only by General
Radio Company under our U. S.
Patent 2,009,013.
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__ GENERAL RAD
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At the moment we have a small stock of the popular
These models are rated at 2,000 va. The Type 100-Q sup-
Types 100-Q and 100-R VARIACS and can ship immediately.
plies continuously adjustable voltages from zero to either
115 or 135 volts from a 115-volt 60-cycle line with a maxi-
mum output of 18 amperes; the Type 100-R supplies a maxi-
mum of 230 or 270 volts from either a 230- or 115-volt line
with a maximum current rating of 9 amperes from a 230-
volt input, or 4.5 amperes when used on 115 volts. Price of
cither maodel: $40.00.

Cambridge 39, Mass.
NEW YORK
CHICAGO

LOS ANGELES
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These new Temco Transmitters are the answer to a
long standing need for communication equipment
chagacterized by flexibility in its operational features
and capable of coverir;g continuously a wide band of fre-
quencies. Temco Engineers have achieved this by means
of a single dial controlled, highly stable exciter unit
which is continuously variable from 2-32 megacycles and
may be hand operated or motor driven depending upon
requirements. This unit permits selection of any of four
crystal positions affording crystal control or master oscil-
lator over the entire frequency range. It is self contained
having its own power supply and is common to all Temco
Transmitters.

The intermediate amplifier and power amplifier stages
are normally supplied with motor tuning units. Available
on special order is on odded tuning feature which permits
local or remote selection of ten fixed pre-determined fre-
quencies within the 2-32 megacycle range. In addition,
vertical construction is used throughout to permit easy
to all
problems.

access components for minimizing servicing

To fill requirements for power outputs greater than
1000 watts it is only necessary to add another cabinet
containing amplifiers producing the power required. Thus
original equipment is retained, for, in designing these
transmitters every step has been taken to protect cus-
tomers against obsolescence of equipment and make pos-
sible power output increases at will with minimum effort

and the least expenditure.
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~ It’s Here!

- The NEW TEMCO
WHlti-Freguency

COMMUNICATION

TRANSMITTER

~in ppwerf' ranges
) i . 0 _ |
100 to 1000 WATTS

in'a(.“S'ﬂi_n.nge Cabinet

FEATURES

 Single Control-Tracked Tuning Exciter Unit eliminat-
ing independent tuning of all low powered R.F. stages.

® Motarized Tuning Controls permitting placement of
components in chassis positions best suited for maximum
circuit efficiency.

Eye-Zone Meters and Hand-Level Controls introduc-
ing o highly desirable innovation for ease of operation.

® Temco Power-Flex Multiple Unit Design for expand-
ing power output without moking obsolete lower power
units and retaining uniform over-all appearance,

- Mulitiple Cabinet Plan for power requirements in
excess of 1 KW.

® Dust and Tamper Proof Cabinets.
® Forced Draft——Filtered Yentilation.
® Handsome, dignified styling throughout.

RADIO COMMUNICATION
EQUIPMENT

TRANSMITTER EQUIPMENT MFG. CO., INC.
345 Hudson Street o New York 14, N. Y.
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