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There may be little visible physical difference between q
good violin and a great violin, But, in their respective
performances, these almost invisible differences
may make all the difference. Similarly, while qll :
transmitting tubes may lock alike and be designed to
serve the same purpose, the little "‘extras’ gre the
things that give outstanding distinction to Amperex tub

For example, one of these “differences” is th
Piece contact pin, grid and filament support |
the Amperex 889R-A. Heretofore, the pin sup

seal were a brazed assembly (a). Now, they are
- unit, made of pure, oxygen-free copp‘ér-‘W: ch is n

magnetic, and has g very low RF resista, ind  hig

conductivity, A strong conical form replaces the less
desirable cylindrical form at the seal, and the lack of
brazing eliminates not only the weaker mechanical area

but also its detrimental effects on the copper and the
glass seal (b).

This new Amperex structure is stronger . | mycn
stronger! Where the old pins could be distorted by
side pressure, the new ones resjst that pressure up to the
breaking point of the glass. Not only have we added
strength where it is needed but the one-piece design has
enabled us to relocate and redesign the anode and grid
shields (c). This has reduced glass heating and resyltant

> punctures. Laboratory tests also indicate g remarkable
d , f f e r e n C e freedom from grid-filament shorts caused by thermal
fatigue. Little differences, vesl—but they make the
Amperex 889R-A the tube to use when you re-tube.

. AMPEREX Al
re-tube with Amperex ELECTRONIC |9
CORPORATION AP e

25 WASHINGTON STREET, BROOKLYN 1, N. Y,
In Canada ond Newfoundland: Rogers Mo ¢ Limited
11-19 Brentcliffe Road, Leaside, Toronto, Ontario, Conada
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COLORING GEMS BY X-RAY.....covnuiinenoreananas T T S O DO heeeaen eeeraeneeaaane R
Irradiation with a new and powerful Machlett Laboratories beryllium-windowed tube quickly effects striking changes
which in some cases appear to be permanent and in others are transient {see p 138}
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...from extraneous radio interference...
for test rooms in laboratory or factory

Sercen Footh Fllens

These units employ non-inductive, mineral-oil

MEGALYCLES
Curve A— Heavy-duty filters; doted line indicates altenvation beyond

range of avoilable meosuring equipment.

Curve B— Medium-duty filters.

Installed where the electric power service passes
through the screen, these Filterettes provide high
attenuation from 150 ke to 400 mc, thus permit-
ting operation of sensitive high-frequency test
apparatus in close proximity to electric production
equipment, welding generators, repulsion motors,
and high-frequency induction heating equipment.

impregnated capacitors; the inductors, of large
cross-section, have low series resistance, hence
voltage drop is negligible. Overload ratings are:
1509, of ampere rating for one hour; 2009, of volt-
age rating for one minute. Since he filters have
no salurable characteristics, performance is uni-
form for all loads up to maximum ratings.

HEAVY DUTY FILTERS
Amperes Yolts Yolt. Drop Freq. Range Weight
SPECIFICATIONS No. 1179-A 500 Zvolts | 0.15 to 400
. E F Two Wire 100 a-¢/d-¢ per circuit megacycles 40 Ibs.
Mechanical design and assembly conform to  [No 7182-A 100 500 2 volts 01510400 | oo
practical electrical installation requirements. | Three Wire o-c/d-c_ | percircuit | megacycles :
Outer housings are of welded steel; knockouts ] mjg;‘;” DUT; F";TERS (To“’]‘; "”";;
. a-¢ 2 volts . =]
at each ‘end accommodate electrical con- | Ne.1137 20 500d-c | percircuit | megacycles | '7 1%
duits: heavy, threaded studs facilitate at- : 110/220 a-c| .5 volts 0.15 to 20
No. 1116 | 50 > 17 lbs,
tachment of cable lugs. 2000d:d _ lipeviciceulis |, megacycles

TOBE DEUTSCHMANN Corporction CANTON, MASSACHUSETTS
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’Q;, & The habit of accuracy is so strong in engineers that drawings which are merely
clear and legible are not enough. Creative men want their drawings to look
professional, not only in essentials, but in details. K & E has equipment that can
help you in both endeavors...drawing instruments and materials so well conceived
o.the world’s greatest and precisely made that many engineers and draftsmen regard them as valved
rodie networks partners throughout their professional careers.
For 78 years K & E products have been helping in this way to bridge the gap
between thinking and doing, helping to make possible the tools, machines,
appliances, construction projects, that mark our civilization. So widely is this true,

it is self-evident that every engineering project of any magnitude has been

completed with the help of K & E. Could you wish any surer guidance than this in

...most efficient
office buildings the selection of your own “partners in creating”?

. @ For faster, better lettering you will find a

t t LEROYT Lettering Set a tremendous help.

pa r ners In creq Ing With it you can produce a wide range of
lettering styles and symbols with complete

uniformity. Precision lettering need no longer be tedious. For full information

write to your nearest K & E Distributor or to Keuffel & Esser Co., Hoboken, N. J.
I \\ [ Reg. U. S. Pat. Off.

Drafiing, Reproduction,
Surveying Bquitment

and Materias.
Slide Rules,

Measuring Tases.

KEUFFEL & ESSER CO.

EST. 1867
NEW YORK ¢ HOBOKEN, N. J.
CHICAGO * ST. LOUIS * DETROIT * SAN FRANCISCO
LOS ANGELES * MONTREAL

ELECTRONICS — August, 1947 3
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CTIVE DEVELOPMENT of 'loudspeakers moved forward after World War I,

when Western Electric produced the 196W, employing a non-magnetic diaphragm
driven by an armature. First used in the Victory Loan campaign of 1919, the 196 W
took part in the national political conventions of 1920, the presidential inauguration
of 1921, and the burial of the Unknown Soldier later the same year. Success of these

pioneer public address systems rested not only on loudspeakers but also on high

quality microphones and amplifiers—all Western Electric developments.

Continual progress in the intervening years has kept pace with the development
in Bell Telephon;a Laboratories of telephone transmitters and receivers for the Bell
System. Fundamental to both loudspeakers and telephones have been the Labora-
tories’ pioneering studies in sound, speech, hearing and the theory of vibrating

systems.

Sound distribution systems, sound motion pictures and radio broadcasting—all
have benefited from the teamwork which has done so much to make possible today’s

eflicient, powerful, wide-range loudspeakers.

this team can bring

1919. New York's Victory Loan
celebration pioneered the art of
reaching tremendous audiences.
113 Western Electric speakers
made possible this mass demon-
stration of the new art,

1924. Non-directional, small in
size, yet extremely wide-range
for its day, the 540 cone speaker
designed for broadcasting was so
popular for home receivers that it
became a symbol of early radio.

1926. The 555 Receiver, with its
large wooden horn, contributed to
the success of sound motion pictures.
From this signle-unit loudspeaker
grew the high quality wide-range
theatre speaker systems of today.

WWW_americanradiohistorv. com

1937. The introduction of the 750
series of loudspeakers provided
the first really wide-range direct
radiator. With the proper mount-
ing, this speaker covers a fre-
quency band from 80 to 10,000
cycles. Still a popular speaker.

August, 1947 — ELECTRONICS



you loudspeakers like these

728B 12" direct radiator, 30

757 A two unit system, 756A 10" direct radiator,

watts continvous capacity.

frequency response 60 to using 7288 plus separate high power handling capacity

10,000 ¢ps. frequency speaker. Freguency 20 watts, response 65 to
response 60 to 13,000 cps. 10,000 cps.

755A 8 direct radiator,
8 watts capacity. Re-
sponse701013,000cps.

TODAY Western Electric offers o complete line of wide-ra

direct radiators, high frequency speakers, horns and multi-unit system
designed by Bell Telephone Laboratories. There's one to meet your -
ments for highest quality sound whether you want an eight ig ght
watt speaker, or a giont theatre-type system with 120 watts

No matter which you select, you get the benefit of a brg ence which

long antedates the public address art.

OFFICES IN 95 PRIN(IPA[ CITIES

BELL TELEPHONE LABORATORIES
World’s largest orgalu..auon devoted exclitsively, to. research
‘9.‘:" Battle: announce speaker and development in all phases of electrical commumcatmns
designed for the United States

Navy hit a new highinintelligibility
and power, Used on all types of eE em ec ﬂc
Nav hi the d .

PA el Y passed com Manufacturing unit of the Bell Systers and the nation’s Iargest

mands to fighting men over the
nolse of battle. producer of communigations equipment.

ELECTRONICS — August, 1947
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In any m.nia_sr, Sweéﬁsfukes or DX, you
- will find HQ owners way up among |

the High Scerers. Why?: Because the

HQ-129-X has what it takes—plenty of

selectivity to dig out those “down

under” stations that you have to work
if you want to be HIGH SCORER.

SN
A

7 ‘\j

NS

RN
THE HAMMARLUND MFG. CO., INC., 460 W. 347» ST., NEW YORK 1, N.Y.
ESTABLISHED 1910 MANUFACTURERS OF PRECISION COMMUNICATIONS EQUIPMENT
6 August, 1947 — ELECTRONICS
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Extruded shapes, ells, angles and other molded,
shaped or fabricated pieces are easily pierced
from the side at 90° with HU-50 Perforating
Units. Quickly set up and adjustable, these
units may be used separately or with standard
perforating equipment. The advantages pro-
vided by other Whistler Adjustable Dies are
retained. Absolute accuracy is assured. Quick
change-over of hole arrangements can be made
...in many cases, on the press. Production econ-
omies and speeded up operating schedules are ! : N
effected. Continued re-use of units in different LSS LLLLLLLLL L L L
groupings spreads initial cost.

A 5 d—s/-r -r‘\n

It makes sense to look into the use of Whistler
DETAILS EXPLAINED Adjustable Dies for all perforating, notching,

IN CATALOG NO. 47  slitting or rounding operations.

ELECTRONICS — August, 1947 7
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Produces sharp, realistic television pictures

without hot lights

THIS 1s IT! RCA’s new studio camera
which does for indoor productions
what RCA’s super-sensitive ield camera
equipment did for outside events! Tele-
vision pictures produced with this
camera are sharp and clear, contain half-
tone shadings needed for nartural-
appearing images, show detail in the
highlights and shadows—all without
the glare and heat formerly required in
television studios.

Gone is the need for expensive, in-
tense studio lighting. No nzed for over-
sized air-conditioning plaats. You get
brilliant, sharply defined pick-ups at
light levels of from 100 to 200 foot
candles . . . functions down to 25 foot
candles.

This studio camera opens new fields
of studio production. Is simple to use
and requires no fussy shading adjust-
ments. Offers higher resolution and
lower noise level than the field-type,
image-orthicon camera with somewhat
less sensitivity which is not required in
the studio. You see exactly what you
are picking up on an electronic view
finder at the back of the camera.

etc.).

The turret-mounted lenses can be
switched in a matter of seconds. Lens
ranges from 35mm {/2.8 to 135mm
£/3.8 cover all studio requirements.
Depth of focus is such that refocusing
is seldom required.

The “eye” of this camera is a new
studio-type, image-orthicon tube. Cir-
cuits and components used with it are
similar to those in RCA’s field camera.
Therefore, anyone familiar with the
field camera can operate or service the
studio camera without special training.

The only camera connection needed
for operation is a flexible, lightweight
cable less than an inch in diameter. In-
tercommunication facilities for the op-
erator and built-in tally lights are
provided to co-ordinate all program-
ming directions.

4

Here, we believe, is a real aid to
versatile, low-cost studio programming
...brighter, clearer, steadier telecasting.
An early order from you will help us
meet your delivery requirements.
Write Dept. 30-H.

STUDIO CAMEFA CONTROL—one required
for each camerz . . . becomes part of video
console . . . p2rmits operator t0 monitor
and control qualicy of picture signal (am-
plifying, mixing, blanking, syachronizing,

VIDEO CONSOLE—com-
posed of studio and film
camera controls, a master
monitor, and switching,
lap - dissolve, and fading
facilities for sclecting the
cmera pick-up desired.
‘ Building-block” design
gssures a compact, unified
eppearance...permits add-
ing extra units at any time.

TELEVISION BROADCAST EQUIPMENT

RADIO CORPORATION of AMERICA

ENGINEERING PRODUCTS DEPARTMENTY, CAMDEN, N, J.

In Canada: RCA VICTOR Company Limited, Montreal

www americanradiohistorv com



Centralab reporis to

New coil spring design provides smooth action, more positive indexing! Note
hew easily spring can be replaced without removing switch from chassis. Simpli-
city of engineering and rugged construction assure long life and dependability.

I3

Available with shorting or non-shorting contacts, or combination
of both. Low capacity. 30 degree indexing. Rated at 6 watts.
Brass silver-plated clips and contacts. All other metal parts
cadmium-plated steel. Send for bulletin number 970.

coil spring design with cam and roller, offers you new dependa-
bility, long lite and reststunce to hard service for inter-com and

I Centralab’s revolutionary, new Lever Switch features exclusive
test equipment use. Guaranteed minimum life of 25,000 cycles.

Cutaway view shows
integral ceramic construction

Solid brass termi-
nals, soldered direct-
ly to electrodes.

Metallic silver elec-
trodes fired directly
to high dielectric
constant Ceramic-X.

Low loss, mineral
filled phenolic resin.

Three terminal types
for strong, fast con-
nections.,

size for television applications. For use as filter and by-pass capacitors in video flash test, 500 and 1000 mmf. 4 509 —
amplifiers — for high DC voltages with small component AC voltages (not for 20% at 1 megacycle (215,% higher at 1

New Centralab Hi-170-Kaps made with Ceramic-X, combine high voltage and small 3 Ratings: 10,000 WVDC, 15,000 VDC
use in temperature compensation or resonant circuits™.) Send for bulletin 946. kilocycle). Dia. - 1.000”, length —.510",

August, 1947 — ELECTRONICS




Electronic Industry

horizontal design saves valuable space, allows short leads, convenient location to X-ray equipment, etc.,, CRL’s medium-
coils, reduced lead inductances for increased efficiency in low and high frequencies. duty Power Switches arc now available.

I Centralal’s new Slide Switch promises improved AM and FM performance! Flat, 5 For transmitters, power supply converters,
Designed for maximum reliability and long service life. Send for bulletin 953. Efficient performance up to 20 megacycles.

has produced the “printed circuit” Cox- interstage coupling circuit which combines into onc unit the plate load resistor,
plare which promises a host of new cost- the grid resistor, the plate by-pass capacitor and the coupling capacitor, Send

6 CRL's continuing program of research 7 First commercial application of the “printed circuit”, the Couplate is a complete
cutting uses for the industry. for complete facts and bulletin 943.

Look to Centralab in 1947 First in component research that means lower
costs for electronic industry. If you’re planning new equipment, let Centralab’s
sales and engineering service work with you. Get in touch with Centralab!

DIVISION OF GLOBE-UNION INC., MILWAUKEE, WIS.

ELECTRONICS — August, 1947 1
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HERE IS RELAY EXPERIENCE

« + « - During the past 25 years, Struthers-Dunn has produced millions of relays
in thousands of types for hundreds of uses.

« ++ « This 640-page RELAY ENGINEERING HANDBOOK brirgs you
full benefit of this experience — in terms of helping you select the right relay for a job,
then install and maintain it properly.

++.. Over 15,000 engineers already use the Handbook.
3rd PRINTING NOW AVAILABLE « $3 PER COPY

STRUTHERS-DUNN

~. 5,348 RELAY TYPES .
STRUTHERS-DUNN, INC., 150 N. 13TH ST., PHILADELPHIA 7, PA.

12 August, 1947 — ELECTRONICS
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ANV TRTATARTATANA
Shoriere¢ nd shorter wavelengths
MANYWYWY J T A A ATV
require beﬂer and better dielectrics —

m\cs (VAR TATAY JW\IUJ A

A

MAKERS OF STEATITE, TITANATES, ZIRCON PORCELAIN, ALUMINA, LIGHT-DUTY REFRACTORIES, CHEMICAL STONEWARE

ELECTRONICS — August, 1947
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APACITY for sheets, tubes and rods at the Formica factory has been
multiplied by four since the war began.

New types of equipment, more efficiently arranged, have prepared the
plant for production on a scale never attempted in the laminated industry.

YRaDg MARIREC U5 PAT-O f: At the same time new types of resinoids and new types of bases have
e made possible the production of better and more efficient materials better
adapted to specific jobs they are expected to perfarm.

Machining and finishing equipment for electrical parts has been ex-
panded in proportion. So you can send your blueprints here with confidence
that when your order is placed you will get promptly, uniform materials
of high quality, produced in the most efficient way by the finest manufac-
turing equipment, manned by the most competent staff in the industry.

THE FORMICA INSULATION CO., 4661 SPRING GROVE AVE., CINCINNATI 32, OHIO
August, 1947 — ELECTRONICS




Now Available! HEINTZ ano KAUFMAN

FREQUENCY SHIFT TERMINAL EQUIPMENT

FS offers vastly improved

signal-to-noise ratio...
faster keying—greater selectivity

The rapid trend toward Heintz and Kaufman frequency ] e
shift transmission for communication circuits has been £ ‘
prompted by the superior signal-to-noise ratio obtained as L4
compared with “make-break” keying systems.

o o e &

Properly designed FS terminal equipment improves the
signal-to-noise ratio by 11 DB by virtue of frequency shift
alone. Further gains are obtained under circuit conditions
where noise and atmospherics are high. The gain of the
Heintz and Kaufman dual diversity carrier shift system over
a single channel “'make-break” system approximates 22 DB.

The selectivity obtained with this equipment cannot be
approached in constant frequency systems except at very
slow keying speeds. Key clicks, transients, and keying side-
bands are either eliminated by frequency shift or effectively I
kept within the pass band of the system. High speed keying ) - Teag
with no loss of selectivity is a marked advantage of this ,3
new equipment. 8 3]

General Description:

The H&K~A-4601 dual diversity frequency shift terminal .
is the heart of the FS system. This unit accepts a frequency Q E
shifted signal from two communication receivers, and con- ¢

verts it either to tone, neutral, or polar d.c., keyed in accord-
ance with telegraphic intelligence. The recording device may
be Radiotype, teletype, or hi-speed telegraph tape recorder.

The terminal consists of a crystal oscillator and BFO, input . —
filters, three stage limiter amplifiers, discriminator filters, T J
discriminator amplifier-rectifier, mixer, and tone keyer or N

d.c. keyer.

TYPE A-4601 DUAL

. . v ECEIV
Power Requirements: 110-125 volts, 60 cycle, approximately _m ER,S"Y R FE“ ER_ TERMINAL,
150 watts. including receivers, is mounted on two

6' x 19” racks. Cabinet mounting can also be provided.

Write for detailed information

Descriptive literature describing operation of sub-units is
now available. Our engineering department will be glad to
correspond with you about your requirements.

7
D.C. TO TONE KEYER

TRANSMITTER
A-4630 1
L UINE TONE TO FREQUENCY
If 1 SHIFTER
RADIOTYPE ARALEIER DaCa SEXER A24625 OR
A-4607 A4613 A-4722

DOWNTOWN CONTROL OFFICE RADIO TRANSMITTING STATION

| E——
INNYHIIINOL

TELETYPE

FREQUENCY SHIFT TRANSMITTING SYSTEM
2 N ’
— i
I 2 LINE TONE TO | TELETYPE
H EI N TZ KAU FMA N RECEIVING | g | Ampusier | | pCKEVER L'_]
AND lTDo “::‘;gf" g A 4607 A.4613 RADIOTYPE |
Communications Equipment Division z I S e
RECEIVING STATION i DOWNTOWN CONTROL OFF(CE

50 DRUMM STREET « SAN FRANCISCO - CALIF.

Gammatron Tube Division - South San Francisco + Calif.

FREQUENCY SHIFT RECEIVING SYSTEM

ELECTRONICS — August, 1947 15
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. All types of rotating machinery can be studied with
the new Du Mont Type 275-A Polar-Coordinate Cath-
ode-ray Indicator. Likewise the plotting of phenomena
on a circular time base.

This circular time base provides a continuous time
base since no time is lost on retraces. Furthermore, a
given spot position along this time base always corre-
sponds with the same phase or rotation angle, regard-
less of speed of rotation.

Presentation on a circular or angular time base corre-

’ Write for further details . . .

Ve

Study All Types of Rotating Machinery

with the New Type 275-A

POLAR-COORDINATE

INDICATOR

\

v Fully portable: self-contained

v Type 5CP-A Cathode-ray Tube

v 3000 v. accelerating potential

v Continuous time base 100-3600 r.p.m.
v Automatic synchronization

Y Fre uency response of radial amplifier
q p
less than 10% down at 2 cps. and 30 kec.

Y 0.4 v. RM.S. sufficient to apply deflection
to center

sponds with methods customarily used in studying
rotating machinery. The signal under examination is
always synchronized with the circular sweep of the
cathode-ray tube since the sweep is controlled direct-
ly by means of a two-phase generator coupled to the
apparatus from which the signal is taken. This genera-
tor is supplied with the Type 275-A.

The Polar-Coordinate Indicator is designed for use in
the laboratory or in the field. Major controls conven-
iently located on front panel; those for occasional ad-
justment, in recessed space accessible through top of
unit. Cathode-ray tube set at 55° angle for ease of ob-
servation.

© ALLEN B. DUMONT LABORATORIES. INC.

ALLEN B. DUMONT LABORATORIES, INC., PASSAIC, NEW JERSEY * CABLE ADDRESS: ALBEEDU, PASSAIC, N. J.,, U. S. A,
] R S R = 7 A - . —

T e

B O e

August, 1947 — ELECTRONICS

www americanradiohistorv com



Plastics where plastics belong using insulating and mechanical qualities
Synthane, a phenolic plastic, has a rare combina-
tion of mechanical, chemical, and electrical proper-
ties that fit it for a host of useful applications. It is
corrosion and moisture resistant, dense, sfructurally
strong and may be easily worked. An excellent
electrical insulator, Synthane is extremely light
(about one-half the weight of aluminum).
An example of the use of technical plastics is
this fiming device which uses Synthane for its cams.

The Cam Timer {above) is the heart of an automatic
system” designed to control the flow of exhaust
gases through a stack in a lampblack plant.

The timing cams are made of Synthane because
Synthane is, first of all, an effective electric insula-
tor. Synthane cams operate noiselessly, virtually
without friction, and calibrations are easily printed

on them by the Synthographic process.

If there's a use in your plant for Synthane, why
not let us help you before you design? Werite for
our complete catalog of Synthane plastics today!
Synthane Corporation, 6 River Road, Oaks, Pa.

SYNTHANE
- "

DESIGN . MATERIALS - FABRICATION SHEETS - RODS - TUBES
FABRICATED PARIS. MOIDED-MACFRATED - MOLDED LAMINATED

where Synthane belongs
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What 1! Youw Have!

Dielectric? Synthane is an excellent
electrical insulator. Dielectric strength
is high, power factor and dielectric
constant low. What makes Synthane
the useful dielectric it is, is its strength
and the comparative ease with which
it can be punched or machined into
the variety of parts needed on radio
and electrical equipment.

Strength? Synthane seldom is asked to
compete with metals and alloys in
strength. It is exceptionally strong for
its weight and will compare favorably
with metals for strength on a weight
basis. Synthane is a member of that
family of plastics highest in tensile, com-
pressive, flexural and impact strengths.

R

Light Weight? One of the most im-
portant properties of Synthane is its
light weight. Although Synthane weighs
only Y2 as much as aluminum its
strength is ample for electrical applica-
tions and sufficient for most mechanical
uses. Light weight plus other virtues
accounts for its wide use in aviation,

Anti-friction? Two grades of Synthane
laminated have anti-friction and anti-
wear characteristics built in, due to the
incorporation of a special graphite.
Available in sheets, rods, tubes and
in special shapes and fabricated parts.
Possibilities for this material are worth
investigating.

Corrosion Resistance? Pethaps you can
take advantage of Synthane's immun-
ity to most oils and solvents, Synthane's
resistance to various concentrations of
acids and salts. Often used because it
has longer life per dollar than other
materials,including cost of replacement.

Combination? Are you looking for
two, three, four or even more proper-
ties combined in one material? Syn-
thane may do the trick. It has all of the
advantages above plus hardness, abra-
sion resistance, stability undertempera-
ture or moisture conditions, ease of
machining, and many others.

o~ WA

SYNTHANE CORPORATION, OAKS, PENNA.

Representatives in all principal cities

Plan your present and future products with Synthane Technical Plastics » Sheets
Rods « Tubes « Fabricated Parts « Molded-laminated s Molded-macerated

wWwWw americanradiohistorv. com
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Designed for use wherever exceptionally high fidelity re-
ception is desired, the new postwar Meissner AM and
AM-FM Tuners are now available for your most exacting
requirements. Both of these new precision designed com-
ponents cover the broadcast band from 527 to 1620 ke.
and the AM-FM Tuner also covers the FM band from 88
to 108 mc. At105-125 volts, 50-60 cycles, power consump-
tion is 80 watts for the AM-FM Tuner and 60 watts for the
AM Tuner. See these quality units at your jobbers today

or write for complete specifications to the address below;

M&Z
ELECTRONIC DISTRIBUTOR AND
INDUSTRIAL SALES DEPARTMENT

MAGUIRE INDUSTRIES, INC.

936 N. MICHIGAN AVE., CHICAGO 11, ILLINOIS

EXPORT ADDRESS: SCHEEL INTERNATIONAL
4237 N.LINCOLN AVE., CHICAG0 18, ILL. CABLE—HARSCHEEL

www americanradiohistorv com
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THE NEW FENWAL
APPLIANCE THERMOSWITCH*
CONTROL

SafeeAccurateslong-Lasting
Temperature Control For All
Types of Electrical Appliances

The unique and rugged design of the new

Fenwal Appliance THERMOSWITCH Control
provides a heat control unit that will withstand

shock, vibration, tampering and other opera-’

tional hazards that lower product life. .. and
influence buying attitudes.

Note these outstanding features:

® Torque applied to terminal binding posts will not
shift contact support members.

Adjusting screw will not drift under normal vibra-
tion. %
The mounting bracket provides for side or bottom
mounting, or a cross-mounting bracket is available
for special applications.

One-piece, welded case and cover assures rugged,
tamper-proof unit . . . stable temperature seftings.

TWO DISTINCTLY DIFFERENT MODELS FOR HIGH
AND LOW TEMPERATURE RANGES

The Appliance THERMOSWITCH Control is avail-
able in models especially designed for both high and
low temperature ranges. The high temperature model
provides control over the wide range of 175°F.—-600°F'.
The low temperature model provides extremely criti-
cal control for low temperature applications through-
out its range of 50°F.—250°F. Each model assures the
highest degree of efficiency and dependability; both
incorporate the outstanding Fenwal characteristics.

SPECIFICATIONS
Overall case dimension: 14" high x 84" wide 214" long.
Maximum Load Rating: 1200 watts on 110 volt 60 cycles.
TEMPERATURE RANGE:

o

3. Contact Supporting Mem-
bers.

4. Low expansion metal

1. Expanding stainless steel 5.
case.

2. Fine silver contacts. 6.

Ceramic Insulating But.
tons.

Precision Ceramic Loca-
tor.

7. Stop Collar.
8. Adjusting Screw.
bridge. 9.

Terminal Binding Posts.

RUGGED @ COMPACT ® LIGHTWEIGHT

i

50° F. to 250° F.
175° F. to 600° F.

(Series 30003)
(Series 30002)

FOR FOOL-PROOF PERFORMANCE

There is a Fenwal THERMOSWITCH Control to
meet the requirements of most temperature control
applications. Write for complete information.

FENWAL INCORPORATED

*T. M. Reg. U. S. Pal. OFf. -

43 PLEASANT STREET, ASHLAND, MASSACHUSETTS

SR e
L S A «
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FUR TODAY'S NEW CIRCUITS

NEW CATALOG LINE OF €.7
TRANSFORMERS AND REACTORS

New and up-to-date, yet embodying all the quality, precision
engineering and outstanding construction features for which
Chicago Transformers have long been recognized.
Ratings have been skillfully selected by men who know the latest
trends in circuit design. They provide maximum flexibility in
application and close matching with today’s most widely used tubes.
Audio transformers have 600,/150-olim impedances and
contribute to product performance which not only meets but
surpasses RMA and FCC standards for high quality repro-

duction, uniform frequency response over the required
ranges, and freedom from distortion. Power transformers
meet or surpass RMA standards for temperature rise and
insulation test voltages. Combined in the power series are
filter reactors with conveniently matched D.C. current ratings.
Transformers and reactors are mounted in drawn steel cases in
three variations of CT’s famous “Sealed In Steel” construction.
This provides protection against atmospheric moisture,
efficient magnetic and electro-static shielding, strength

and rigidity to withstand shock and vibration, convenience

in mounting, compactness, and clean, streamlined appearance.

Miele ﬁft %a/a/oy

EXPERIMENTAL
AMATEUR
.‘\
s
2

.i'
"éﬂf/

B 3501

ADDISON STREET ILLINOIS

CHICAGO 18,

ELECTRONICS — August, 1947 Iy
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Because General Plate Laminated Metals
give you silver or other precious metal
only where you need it. .. at the point
where precious metal performance is re-
. quired . . . they save you money — espe-

cially with today’s high cost of precious
metals.

In addition, these metals give you such

outstanding advantages as better electrical

-H conductivity, high corrosion resistance,
easier fabrication, greater strength, easier

soldering or brazing.

-Hu General Plate Laminated Metals will

help simplify your design problems and
increase pérformance in such products as
a electrical equipment, chemical apparatus,
i . s n radio and electronic devices.
SILVER SOLOER ¥

H Investigate versatile, cost-saving Gen-
M . ‘ ﬂﬂﬂﬂ. eral Plate Laminated Metals, today. Write
STEEL SAE 1018 L

for information.
WICKEL SILVER

GENERAL PLATE DIVISION

of Metals & Controls Corp., Attleboro, Mass.

50 Church St., New York, N. Y.; 205 W, Wacker Drive, Chicago, lll.; 2635 Page Drive, Altadena, California
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When we build cabinets, housings or enclosures for
you, we plan and work with the objective of saving

We've got our eye

on your

assembly line

... 1o help you

speed production

and cleanly drilled, all openings precisely spaced,
all welding skillfully done with finest equipment.

ou time, labor and extra operations on your pro- . . .
4 y P YOUT PrO- N Aga result, in your assembling, all functional parts,

duction line.

Karp-constructed units are handsome and stream-
lined, but their beauty is more than skin deep. The
extra value our work affords is a degree of quality,
accuracy and precision that will speed up your
assembling operations.

You will find all units completely uniform in every
detail, all measurements exact, all holes the right size

instruments and controls will fit correctly and easily
into place. Installation operations will be smooth
and speedy. You will encounter no delays for any
completion details. This saving of time and labor
will cut your costs. Your completed assemblies will

have added market value, too. In short, Karp cus- .

tom craftsmanship will prove less expensive in the
long run.

KARP METAL PRODUCTS CO., INC.

124 - 30th STREET, BROOKLYN 32, NEW YORK

Crestomn %ﬂ/mr/iwnm e el Alelal

ELECTRONICS — Augusf, 1947
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&/ EKE STRIP AND ROLL

| FOR ECONOMICAL MANUFACTURING

F your products are made by such processes as deep
drawing, stamping, punching, spinning, emboss-
ing, rolling, etching, soldering, polishing and plating,
we suggest you talk to a Revere salesman about the
Revere Metals in strips and rolls.

Probably most manufacturers when they think of
brass, think of it in strip or roll form, but there are
other things to be considered, such as alloy, temper
and finish. Revere produces strips and rolls in brass,
also copper, bronze, nickel silver and cupro-nickel,
and each is available in a range of physical charac-
teristics.

Specification may seem obvious to you, or it may not.
In any case, it is suggested that you permit a Revere
salesman, and if necessary a Revere Technical Advisor,
as well, to study your production methods and end
products. Revere customers in numerous cases have
been able to effect important economies by following
our recommendaiions for changes in such things as
alloy, gauge, temper, and dimensions of strips and
rolls. For example, a change in temper may reduce the
number of anneals, and a reduction in width may cut

22

material costs and lessen the amount of scrap. Strips
and rolls are exceptionally useful forms of the Revere
metals, and Revere will gladly cooperate with you in
studying the important subject of specification.

REVERE

COPPER AND BRASS INCORPORATED

Founded by Paul Revere in 1801

230 Park Avenue, New York 17, New York

Mills: Baltimore, Md.; Chicago, 1lL; Detroit, Mich.; New Bedford, Muass.;
Rorme, N. Y. —Sales Offices in Priscipal Cities, Distributors Everywhere,

August, 1947 — ELECTRONICS
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MANY of America’s mos! barticular buyers specify “G.S.”

when they want bezter Small Gears. They have learned
that we caa be relied upon to deliver correctly designed
gears in any quantity, manufactured to the highest stand-
ards of uniform accu-acy. Here, the most elaborate meth-
ods of inspection are employed .. methods requiring
painstaking care and the use of every modern measuring
device. Small wonder G.S. Fractional Horsepower Gears
give smoother, more dependable performance. Over a
quarter century of specielizing in making better Small
Gea-s exclusively has resulted in the development of a
high degree of efficiency in our engineering and manu-
facturing techniques. Let our highly skilled engineers
lend you valuable aid on the Small Gears you need. Tell
us now, just how we can best serve you.

WORLD'S LARGEST EXCLUS &f WANTFACTURERS OF FRACTIONAL HORSEPOWER GEARS

ELECTRONICS — August, 1947
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CALLITE TUBE AND LAMP COMPONENTS have two basic qualities—uniformity and
dependability. Other than that, the sky’s the limit, No matter how unusual the shape—or size—
of the required contact, we can design and manufacture them quickly and economically. For 27
years we have specialized in the field of metallurgical research. May we translate this rich experi-
ence for you into substantial savings on your assembly line? Callite Tungsten Corporation,
544 Thirty-ninth Street, Union City, New Jersey. Branches in Chicago and Cleveland.

CALLITE "M’ SHAPED FILAMENT — Designed A
for high-power projection lamps, this filament

has found many uses in other types of lamps i
where high wattage requires excellent heat :
dissipat_ion. It employs a tungsten wire of

.010” diameter wound on a .035” molybdenum

mandrel at 55 turns per inch.

CALLITE COILED-COIL HEATER — A highly effi-
cient heater for miniature tubes with emission
properties equal in performance to filaments
normally used in larger-envelope tubes. It em-
ploys a .375-mg tu wire heater wound on a
-004” molybdenum mandrel at 800 tpi. It is
then re-wound on a .030” steel mandrel and
skip-turned every 68 tpi.

CALLITE CONE-SHAPED TUNGSTEN FILAMENT
—Because of the limited distortion of its coils
—even at elevated ambient temperatures—
C-T's cone-shaped tungsten filaments are
widely used in high vacuum metal evaporators
and special lamp types where a high level of
luminosity is required.

CALLITE MINIATURE DOUBLE HELICAL HEATER
—Uniformly wound, of high tensile strength,
good ductility and uniform resistance, this
hlament is well-adapted to high and ultra-high
frequency applications, such as radar and mic-
rowave transmitting tubes. The molybdenum-
tungsten-alloy wire is .0048” in diameter and
133 mm. in length, coated with alumina.

Hard glass leads, welds, tungsten and molybdenum
wire, rod and sheet, formed parts and other com-
ponents for electron tubes and incandescent lamps.

WRITE FOR CATALOG No. 156

TUBE & LAMP COMPONENTS

ouLE -
4 KORTACYS
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olight weight, compact, interchangeable power sources
.. . small motors that can be mass produced at low cost
are in rapidly growing demand! And Alliance has a
“Head Start’’ in making millions of small electric motors.

® Alliance phonomotors drive most of the turntables, record
changers and recorders for the radio-phonograph in-
dustry. And Alliance Powr-Pakt Motors rated from less
than 1-400th h.p. up to 1-20th h.p. will drive fan
blades, motion displays, projectors and actuate
switches and controls!

® Write today . . . find out how Alliance Motors can help
to drive your products to market!

MAKE 'EM MOVE!

WHEN YOU DESIGN—KEEP -
| MOTORS IN MIND

ALLIANCE MANUFACTURING COMPANY e ALLIANCE, OHIO
EXPORT DEPARTMENT, 401 BROABWAY, NEW YORK 13. NEW YORK, U.S.A.

ELECTRONICS — August, 1947 25
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Boosting Performance of AC-DC Radio Receivers

"6LOBAR"
TYPE F
RES/ISTOR

B-.

WIRING DIAGRAM

Typical circuit utilizing selenium rectificr
and GLOBAR Type F resistor.
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TEMPERATURE CHART (above left) — Note the exireme temperature sensitivity of
the GLOBAR Type F resistors pointed up in the steepness of this typical curve.

FILAMENT CHART (above right)—This chare, illustrating the shock absorbing
quality of GLOBAR Type F Resistor, shows how both pilot lights and tubes are
protected from the sudden inrush of currcat when the set is turned on. This protec-
tion insures longer life from the tubes; moreover, the tubes rerain their original per-
formance characteristics.

SELENIUM
RECTIFIER

v

/ /
w7 pPlLOT
L1GHT

PPAALL o

TUBE
FILAMENTS

of building big set performance into conventional AC-DC

reccivers. The accompanying charts help explain how this
is accomplished with selenium rectifiers and GLOBAR Type F
lesistors. Selenium rectifiers provide a source of low loss DC
power and GLOBAR temperature sensitive resistors compensate
tor the positive resistance-temperature characteristic of radio tubes
and pilot light filaments. The high initial resistance of GLOBAR
Type F resistors prevents sudden inrush of high currents which
shorten tube life and burn out pilot lights, thus insuring contin-
uous maximum tube performance.

THIS wiring diagram illustrates a simple and practical method

Of many benefits reported, five are particularly significant.

1 Protection against premature failure of
pilot lights and radio tubes.

2 Undistorted audio output multiplied.

3 Manufacturing and service costs reduced.

4 Wiring circuits simplified.

5 Quality and efficiency of receiver increased.

A good way to check these claims is to run tests in your own
plant. We will be glad to supply sample resistors. Merely send us
a diagram of your test circuit so we may send you resistors of cor-
rece specifications. There is no obligation, of course. We want
you to prove to your own satisfaction that the use of GLOBAR
resistors and selenium rectifiers will improve receiver performance
at lower cost. The Carborundum Company, Globar Division
Niagara Falls, New York.

GLUBAR Geramic Resistors

83y CARBORUNDUM

TRADE MARK

“Carborundum” and “Globar” are registered frademarks which indicate manufacture by The Carborundum Company

26
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Where there is Horsepower...

ELECTRONICS — Awgust, 1947

www americanradiohistorv com

There are ten thousand hurdles that horsepower
has mastered. Harnessed horsepower counts
shipping cases or molecules; it integrates com-
plicated mathematical problems; it assists in
healing the sick; it even stoops to pick up and
magnify the song of the goldfish.

Only during the last half century has man mas-
tered horsepower and come of age electrically.
Such strides have only been made possible
through the collaboration of the wiremakers in
making available the wide variety of products—
from fine filaments to heavy cables. Belden Man-
ufacturing Company has grown through this
same period—and has been foremost in pioneer-
ing specialized wires that harness horsepower,

here is

27
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WHEN IT’S

‘ /'5YOU WANT

Clean—is your first impression of the winding room. Air conditioning. in-
cluding removal of dust and control of humidity, is important to quality.

P— —— e L

Testing—testing—and testing again—every capacitor is produc-
tion-tested to assure a pesitive seal. Terminal-to-terminal, terminal-to-
case, and capacitance tests performed by the above equipment assure
detection of possible open or short circuits, grounds. and high or low
capacitance. This testing equioment also segregates the units into four
capacitance tolerance groups. This is in addition to ezhaustive engineer-
ing and laboratary tests on materials, and life tests o capacitors under

Remember that General Electric puts quality in-
to volume production by using the most modern
equipment and methods.

-+ . We know it’s there by testing, testing, and
testing again each individual capacitor.

A visit to our Ft. Edward, N. Y., plant would show, far
batter than words and pictures, why G-E specialty capaci-
tors for fluorescent lamp ballasts are known for quality.

This modern factory of 77,000 square feet is devoted to
the manufacture of just one type of capacitor—for use with
fluorescent ballasts. Year-round air conditioning of the
winding and assembly areas assures cleanliness, humidity
control, and freedom from conducting particles in the air-—
resulting in the best possible winding and assembly condi-
tions. Other outstanding features include: a continuous
case-cleaning system; the most modern treating methods
and equipment; and a continuous degreasing process—all
contributing to high-quality volume production.

Above all is the testing equipment. Improved seal-testing
facilities make it possible to check every single capacitor
for possible leaks. Automatic electrical testing equipments,
developed and built by General Electric expressly for this
application, pass on the characteristics of each capacitor.

There are more than ten million G-E ballast capacitors
in use. Every one—as with all G-F, Specialty Capacitors
has been manufactured under rigid, quality-controlling
methods.

operating cenditiornis.

FOR

Matars v
Luminous-tube
transformers
Fluorescent lamp
ballasts

4:-
i

GENERAL @ ELECTRIC

Industrial control
Radio Filters

- Radar AR

Electronic equipment.

Communlcation
systems

Capacitor discharge
welding

407-143.

i Flash photography

i
Stroboscopic
equipment

Television

Dust precipitators

Radio interference
-suppression

Impuls' generators

AND MANY OTHER APPLICATIONS

wwWw americanradiohistorv com

Apparatus Dept., General Electric Co., Schenectady 5, N. Y.

b4

August, 1947 — ELECTRONICS



Want to simplify production?

% See how Centralab’s model “M” Radiohm gives
you wide range of possible mechanical variations
. o . belps keep down your inventory, step up your
production of electronic equipment.

Single “M” Radiohm
with solid shaft

4. Twin Radiohm and Line Switch

Your choice of detachable and dual
shafts gives you new versatility,

maximum convenience!

ONE LOOK at the many variations you can have from Cen-
tralab’s single model “M" Radiohm, and you'll see why it's
one of the most popular controls on the market today for
cost-conscious manufacturers! Added to this: fine CRL en-
gineering and research have given it a guaranteed minimum
life test of 10,000 cycles (control resistance that is) . . . an
average life expectancy of 20,000-25,000 cycles. Available
with shaft and bushing lengths to meet your needs. )
For complete facts, send for Bulletin E697-A.

S. Twin Rodiohm and Line Switch with Dual Shaft

LOOK TO CENTRALAB IN 1947! First in com-
porent research that means lower costs for the
electronic industry . . . pioneer manufacturer of
Radichms, switches, capacitors and ceramics.

ELECTRONICS — August, 1947 29
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AMRECON

Telephone Type

RELAYS

livery and even grealer service.

attention.

Company, Inc,

ENGINEERING “"KNOW-HOW" %W

Offices in principal cities

American Relay & Controls, Inc.

Amrecon’s technical knowledge of
praclicalrelayapplication simplifies your
own control requirement problems. Qur
new modern plant is now in full opera-
tion and we can offer you prompt de-

Write for our informative illustrated
Bulletin listing our many products, de-
scribing the scope of our manufacturing
facilities, and the wide extent of our serv-
ices. Your inquiry will receive prompt

American Relay & Controls, Inc. manufactures acetate
coils under license arrangements with Western Electric

2555 DIVERSEY AVE. CHICAGO 47, ILLINOIS

30 August, 1947 — ELECTRONICS
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— A General Chemical Research Development

SULFUR HEXAFLUORIDE

Farmula: SFg

Molecular Weight: 146.06

Melting Paint: —50.8°C

Sublimation Temperoture: —63.8°C
Critical Temperature: 45.6°C
Critical Pressure: 540 p.s.i.o.
Yapor Pressure:

Temp. (°C) Pressure (p.s.i.0.}
—80 5
—50 34
—20 102
+10 240
+40 481

BASIC CHEMICALS

FOR AMERICAN INDUSTRY

ELECTRONICS — August, 1947

In Sulfur Hexafluoride, General Chemical
Research makes another important con-
tribution to fluorine chemistry. This
stable dielectric gas is the first commer-
cial chemical produced from elemental
fluorine to be offered Industry . . . and
fore-runner of many similarly-made flu-
orine compounds awaiting introduction.

Sulfur Hexafluoride was discovered by
Moissan and Lebeau in 1900 as the
product of combustion of sulfur in flu-
orine. It has been found to be remark-
ably inert and to possess exceptional
thermal stability. These characteristics,

together with its splendid electrical
properties, have led to its. present use
as a gaseous dielectric in high-voltage
equipment.

The physical data presented here may
suggest other applications worthy of
prompt investigation for your products
and processes. For commercial quan-
tities, experimental samples, or more
detailed technical information, contact
General Chemical Company, Research
& Development Division, 40 Rector
Street, New York 6, N. Y. Please use
business letterhead when writing.

GENERAL CHEMICAL COMPANY
40 Rector Street, New York 6, N. Y.

Sales and Technical Service Offices Serving Industry from Coast to Coast
tn Canada: The Nichols Chemical Company, Limitad, Sun Life Building, Montreal, Quebec

www americanradiohistorv com
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METAL PLATES
that serve a steady diet

The FarnomererT— the first practical application of
“Sonar”—utilizes the magnetostriction of Nickel

One of the most practical uses of sonar is the Fathometer,
manufactured by the Submarine Signal Co., Boston, Mass.

The Fathometer generates sonic vibrations, throws them at
the bottom, and then listens for their echoes. With a Fathome-
ter you can map the ocean floor . . . locate fish , . . safeguard
navigation.

Like many other adaptations of sonar, the Fathometer de-
pends upon Nickel to send and receive the sonic vibtations.
Heart of each oscillator is a stack of thin Nickel plates, laced
together with a winding of wire,

HOW THE FATHOMETER WORKS

When current is passed through these windings, a magnetic
field is created. That’s when the magnetostrictive property
of Nickel goes to work!

For under the influence of magnetic force, Nickel contracts,
feturning to its original length when the field goes dead. In
a fluctuating field, the resulting vibrations are powerful
enough to produce an echo from the ocean floor.

When the sonic waves bounce back to the Fathometer, a
second oscillator (acting as a receiver) goes through the same
cycle in reverse to convert sound into electrical impulses.
Other components then time the lag between transmission
and echo, registering the depth on an indicator,

WHY NICKEL WAS CHOSEN

Nickel is used in sonar because it contracts more than other
magnetostrictive metal, contracting 32 units of length for
every 1,000,000,

Magnetostriction is just one of the specialized properties
obtainable with Nickel. When specifying metals for elec-
tronic or electrical use always consider Nickel and the INCO
Nickel Alloys. They are strong, tough, rustless, corrosion-
resistant and thermally durable.

jTrademark registered by Submarine Signal Company

THE INTERNATIONAL NICKEL COMPANY, INC.
67 WALL STREET, NEW YORK 5, N. Y.

NickeL A8, anovs

. 48400 mavy
MONEL* o K" *MONEL » “S" *MONEL « “‘R" *MONEL « “KR" *MONEL o INCONEL® o NICKEL » “L*"*NICKEL » *‘7"" *NICKEL
*Reg. U. 8. Pat. Off.

One of the two oscillators that are the key parts
of every Fathometer. Here, the oscillating unit
has been tipped back out of its casing to show
where the stack of Nickel lamination plates is
mounted,

Both an indicating dial and recorder can be
used with the Fathometer. Other components
include an amplifier and a driver.
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James Watt—(1736-1819)
FIRST o build a practical steam engine

James Watt, a S:zottish instrument maker, began his
experiments «~hen he received a model of the New-
<omen atmospherik engine to repair. This early engine
was simply @ puma employing steam to raise a p ston
and atmospheric oressure to return the stroke. Watt
admitted steam to both sides of the piston al-2rna-ely.
He also changed he reciprocating motion inte rotction
with a crank and zonnecting rod—producing the first
practical steam engine. The unit of electrical pow=aris
mamed in his Fonor.

in rheostats...today

More manufecturers have standardized on Ohmite rheostets for their predacts
. . . more companies are buying these rheostats for their own use . . . thanaay
other make on the market today. Gne of thz important reasens for this preference
is that Ohmite rbeostats have established a reputation for dependability uzd=r
frequent service and adverse operaing conditions. It will pay vou to standardize
on Ohmite rheostats for your product.

Be right with OHMITE « Rheostats ¢ Resistors ¢ Tap Switches

www americanradiohistorv.com



in TABLE MOUNTING
CAGES

Used to prevent me-
chanical injury to the
rheostat or human
contact with electri-
cally “live” parts.
Tabletop mounting,
ventilated enclosures.

ORI M I E

with TOGGLE SWITCH

and EXTRA LUG
Permits dual switching
of rheostat and inde-
pendent circuits. Rheo-
stat winding is termi-

- nated at an extra lug

located where the
switch opens.

MWW ameri

TANDEM
ASSEMBLIES

Ohmite rheostats can
be mounted with two,
three, or more in tan-
dem, for simultaneons
operation of several
circuits by one knob.

with BUSHINGS
for special
panel thickness

Rheostats can be fur-
nished with extra-long
bushings and shafts for
panels over 14” and
up to 2” in thickness.
Five bushing lengths.

with SCREW
DRIVER SLOT
SHAFT

Shaft ends can be slot-
ted for operation with
a screwdriver, where
few adjustments are
needed. Minimizes
tampering with setting.

with DEAD LUG
OFF-POSITION

Opens the circuit at
the high resistance po-
sition as the contact
passes on to the lug,
which is disconnected
from the winding.

with SNAP-ACTION
OFF POSITION

Opens the circuit at
the high or low resist-
ance position. The con-
tact brush snaps into
an insulated notch
next to the lug, provid-
ing indexing.

with DEAD-SECTION
OFF POSITION

Opens the circuit at
the high or low resist-
ance position as the
brush passes off the
lug onto an insulated
section, Medium duty.

with TOGGLE
SWITCH

Toggle switch is oper-
ated with a positive
snap by the rheostat
arm at either end po-
sition. Used for heavy
duty applications.



{

sPé_ci"alisi 5. ;_a_;n;_d;_

Leaders in'the

Design,
Engineering
and
Manufacture
of Y e
PERMANENT

ELECTRONICS — August, 1947

Arnold’s business is permanent magnets, exclusively—
a field to which we have contributed much of the
pioneering and development, and in which we have
set peak standards for quality and uniformity of
product.

Our service to users of permanent magnets starts at
the design level and carries on to finish-ground and
tested units, ready for your installation. It embraces
all Alnico grades and other types of permanent magnet
materials—any size or shape—and any magnetic or
mechanical requirement, no matter how exacting.
Let us show you the latest developments in perménw
ent magnets, and how Arnold products can step up
efficiency and reduce costs in your magnet applica-
tions. Call for an Arnold engineer, or check with any
Allegheny Ludlum representative.
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THE
CONSOLETTE...

34

COMPLETE studio facilities are provided by
General Electric’s two-studio Consolette—mon-
itoring, cueing, simultaneous broadcasting and
rehearsing, and over-ride talk-back that oper-
ates without need for order wires—all at a price
every station can afford.

Here is an outstanding control unit that con-
tains all the amplifiers and controls needed for
split-second control of two studios, an announce
booth, two turntables, and eight remote lines.
Two program amplifiers give maximum operat-

At WFBL-FM — another General Electiic
Consolette is on the job.

Outstanding performance and un-
matched styling help WFBL-FM and
scores of other broadcasters decide on
General Electric broadcast equipment.

Operators like this simplified switch-
ing—visitors are impressed by its smart
modern appearance.

ing flexibility and program protection.

A reliable push-button system and simplified
switching, careful arrangement of controls, and
a correctly sloped panel combine new operating
case and operator comfort unmatched by other
consolettes. A hinged top and a hinged-type
chassis mounting provide complete accessibility.

Ask your nearest General Electric broadcast
sales office for complete information, or write:
General Electric Company, Electranics Depart-
ment, Syracuse 1, New York,

LEADER IN RADIO, TELEVISION AND ELECTRONICS

GENERAL @@ ELECTRIC

160-FS-6914
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USE LORD ENGINEERING SERVICE
TO SOLVE YOUR PROBLEMS IN ELIMI-

NATING COSTLY VIBRATION AND NOISE

, : SEND FOR YOUR
Do you plan to make more, sell more, and profit more . .. in

ot , _ LORD VIBRULE
the face of the strongest competitive market ever known?
First—better take another look at your product. Does it have

minus sales appeal caused by destructive, costly, nerve

ANOTHER LORD SERVICE
IN VIBRATION CONTROL

wracking vibration and noise?

Use the Lord Vibrule to solve

Vibration can be eliminated and the solution is simple and
difficult vibration problems . . .

free . . . add LORD to your c¢ngincering staff. Use Lord’s vt okl 0

0 0 ] g . . » suyres v rarnon IC asily.
specialized know-how in Vibration Control—without obliga- e N 'on quickly, eastly
tion. Send us your problem . . . trained Lord enginecrs plus & Does the work of expensive,com-

plex instruments...simple to use,

the finest of research facilities plus long, practical expericnce . ; ]
gives approximate, practical

are at your disposal.

readings.
If you intend to design the kind of sm i
y t £ g ¢ e . smooth, quict product Helps you select the most effece
that outsells competition, then here’s a valuable, helpful ser- tive mountings for every job ...
vice worth investigating. Write or phone us today. | conveniently, accurately.
.
LORD MANUFACTURING COMPANY ERIE, PA. oKD (ANURLGIULIG COP N
New York, N. Y. Providence, R. l. Washington, D. C. Detroit, Mich. ER'E, PENNSYLVANIA
Chicago, lIl. Burbank, Cal.
FIEED SRFICES ; Canadian Representative: Railway & Power Engineering Corp., Ltd., Please send me without cos¥
Toronto, Canada. i

LORD VIBRULE ............

7 Please send me literature on
DJ LORD VIBRATION CONTROL
[ 4

VIBRATION CONTROL and BONDED RUBBER T

CITY STATE

www americanradiohistorv com
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/1 ‘l\;l"-\:‘ HEN the most desirable FM
f H —o®E" A Jocation happens to lie in a con-
2 L ’:"i == NF  gested area, tower design is of
ﬁ ?'54 { ( ;‘«;z—w. prime importance.
\ ’f} ‘ 5 2R It is therefore necessary that
\ Ve 7 such a structure be designed to

have an adequatemargin ofsafety,
and be of pleasing appearance.

This installation has back of it
the experience and engineering
ability acquired in building thou-
sands of Towers and Vertical Radi-
ators, both here and abroad . ..
This obvious advantage adds noth-
ing to the cost of a Blaw-Knox job.

BLAW-KNOX DIVISION

OF BLAW-KNOX COMPANY
2077 Farmers Bank Building, Pittsburgh 22, Pa.

BI- AW' K N o Arrgvfl:l: sA

36 August, 1947 — ELECTRONICS |

www americanradiohistorv com



What is one of the hasic requirements of 2 “goud” instrument?

DIALS that stay white under all conditions

.. .one of the reasons why Westinghouse instruments are good, /

A good instrument dial must be accurate and remain
clearly legible under all operating conditions. Heat,
humidity and corrosive fumes do not deteriorate the
whiteness of Westinghouse instrument dials. The finish
does not check or crack. Carefully designed characters
assure maximum readability permanently.

It is this specialization...continued research for bet-
terinstruments...and 58 years of skill and “know-how”

that make Westinghouse the standard of reliability.

J
(]
']
[

VVestinghouse

PLANTS IN 25 CITIES ...

-

For the right electrical measuring instrument for
every job . . . consult a Westinghouse instrument
specialist. Call your nearest Westinghouse office or

write Westinghouse Electric Corporation, P. O. Box

868, Pitsburgh 30, Pennsylvania. J-40350
* * *
IMMEDIATE DELIVERIES on some
instruments . . . others up to 90 days.
OFFICES EVERYWHERE
Budllifpy Cpnfailiong Termance
37

ELECTRONICS — August, 1947

wwWwW_americanradiohistorv . com



& FORGET HUMIDITY!

Steatite Insulation with
Baked Silicone Varnish

Coating

NO FUMBLING!
NO DAMAGED TUBES!

Tubes Are Easily Removable
Yet Effectively Locked

The main holding pressures are con-

tributed by the 8 FLOATING contact springs. The lock- In Sockets
ing spring action is merely sufficient to prevent the tube ’
from starting to work out. V
The socket mounts in the standard 1'%,” diameter ? Write on your letterhead for Catalog describ-
N . . L . ing our other component parts, such as Snap-
hOI(' hav‘“g one or two keYS, USlng a SPeC1aHY deSlgﬂed slide Fasteners, Steatite-lnsulated Connectors,
spring retainer-ring. The 8 keyways on the socket permit Steatite-Insulated Miniature Relays, Miniatre
o . .. Pin-Plugs, and “"Music-Box " -Type Sele:tar
choice of 8 mounting positions. |

e v e .

i

/ ircgafi' Radio Corporation HRC

‘Boonton, N. J.
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NEW!
Presto’s
Dual-Motor
Direct Drive!

e wal' 7{”

Erand of repToducer is at the customer's discretion

b The new Presto 64-A transcription unit combines a number of rad-
ical improvements which are of first importance to broadcast stations,
recording studios, and industrial and wired music operators.

» The turntable is directly gear-driven at both 333 and 78.26 rpm
and two separate motors are employed —one for each speed. Speed
may be changed instantly at any time by turning a mercury switch,
without damage to the mechanism. No frictional, planetary, or belt
operated elements are used in this new drive mechanism.

p The following points are of interest : Motors—Two 1800 rpm syn-
chronous. Speed —Total speed error is zero. Noise— At least 50 db
below program. Siarting—Table on specd in less than one-eighth
revolution at 33!4 rpm. Adjustment— Construction isvery rugged and
no attention whatsoever is required — except lubrication.

|

EST“ RECORDING CORPORATION

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

WORLD’S LARGEST MANUFACTURER OF INSTANTANEOUS SOUND RECORDING EQUIPMENT & DISCS

ELECTRONICS — Auguzt, 71947
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A few of the 125 permanently insulated wires,
cables and cords devcloped by Rockbestos to
protect product performance and gire lasting
service.

ot RO B 1 2o

ROCKBESTOS HIGH TEMPERATURE WIRE

The original glass and felted asbestos insu-
lated High Temperature Wire — silicone im-
pregnated and heat-cured to take a maximum
operating temperature of 400° F.— was
designed for jet-propelled plane applications,
circuits to hot-wing de-icers, fire detectors
and extinguishers and air heating units where
baking temperatures destroy ordinary insula-
tion. Under continuous operation at rated
temperature it retains its original dielectric
strength and resistance to flame and pro-
gressively improves in its resistance to mois-
ture and abrasion. Sizes 18 AWG to 2/0.

B R e i

ROCKBESTOS ALL-ASBESTOS APPLIANCE LEAO WIRE

Available in several types to fit the electrical
and mechanical requirements of your prod-
uct. Solid or stranded copper, nickel or
monel conductors insulated with .031” or
-040” of impregnated felted asbestos in black,
white or colors.

TYPE AVA ROCKBESTOS A.V.C. MOTOR LEAD CABLE

A 600 volt cable for coil connections, motor
and transformer leads exposed to overloads
and high ambient temperatures. Insulated
with felted asbestos and varnished cambric
and covered with asbestos braid like Power
Cable. Sizes 18 AWG to 1,000 MCM.

= ... Sent
to the Junkyard
by

Wire Failure...

Protect Performance
with Permanently Insulated

ROCKBESTOS
WIRES, CABLES AND CORDS

Every time a customer flicks a switch on one of your products your
reputation as a manufacturer is on frial. If it operates — fine. If it
doesn’t you're in for everything from repairs, servicing or replacement
to sales-killing comments — and the failure of a little wire could be
the cause of all the grief.

To avoid such trouble and keep customers satisfied, check operating
temperatures that may be running close to the danger point. How
about the possibility of equally destructive high ambients — heating
and cooling cycles — or conductor-heating overloads? And don’t over-
look the job that rotting fumes, grease and oil can do in ruining wire.

The conditions listed above are a few of the reasons why manu-
facturers of appliances, electrical equipment and electronic devices
standardize on Rockbestos wires, cables and cords. T hey want wire
that will give them a safety margin in performance protection by
standing up under all possible service conditions. .And they know
that Rockbestos will go to work on a special if a standard won’t do.

For information, recommendations or engineering assistance write
to the address below or your nearest district office.

ROCKBESTOS PRODUCTS CORPORATION
450 Nicoll St., New Haven 4, Conn.

ROCKBESTOS RESEARCH

Solves Difficult Wiring Problems

NEW YORK BUFFALO CLEVELAND PITTSBURGH DETROIT CHICAGO ST.LOUIS LOS ANGELES SAN FRANCISCO SEATTLE PORTLAND, ORE.

40
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These \

PROBLEMS
are
push-overs...

...for **dag”’ colloidal graphite. These,
and many others!

Have you a lubricating problem which graphite
can solve if you can get graphite to the spot and
keep it there ? Or a problem which requires a dry film
both lubricating and electrically conductive?

Remember then that **dag’? colloidal graphite adsorbs readily
to bearing surfaces—that it is dry, slippery, heat-defying.
Remember that ‘‘dag?’ colloidal graphite is densely opaque,
electrically conductive, and has many other characteristics
which in combination are unique.

18 different dispersions of *‘dag®’ colloidal graphite give it

application over a wide range of industry. New dispersions are i

constantly under study in Acheson Colloids Corporation labora- ' }‘I'

tories. Your unsolved problem will be welcome to our engineers. '\H IW‘

0ll] | PREVENTING

iBYy colloidal products [ ||

||| FormaTION
| | \
ACHESON COLLOIDS CORPORATION, Port Huron, Michigan 1 e

This new literature on *‘dag” colloidal graphite is
yours for the asking:

——— A data and reference booklet regarding “dag?’
460| colloidal graphite dispersions and their applica=-
tions. 16 pages profusely illustrated.

|
i
1
I
'

ACHESON COLLOIDS CORPORATION
PORT HURON, MICHIGAN, DEPT. H-5

Please send me without obligation, a copy of each of the bulletins checked:

460 [ |

|
|
|
|
|
— Facts about ‘“*dag? colloidal graphite NAME I
]421 | for ASSEMBLING AND RUNNING-IN
ENGINES AND MACHINERY.
421 [:] POSITION !
—4_2—2—| Facts about *“ dag?® colloidal graphite |
I as a PARTING COMPOUND. 422 D e I
vesmTiLTY ¢ VIRIUANLSS Facts about **dag?’ colloidal graphite i
[423 | o' HIGH TEMPERATURE LUBRICANT.
23 [ ] streeT_ |
231 Facts about ‘‘dag?’ colloidal grg- |
phite for INPREGNATION AND SUR- —

[431 ] hite for R es, 431 | ary ZONE I
| Facts about ‘‘dag" colloidal graphite in the FIELD |
[ | 432 oF ELecTRONICS! 432 [ ] state |
L e e e e ———————————_— — — — e — — T d
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XLA
A low-loss socket for
the 6F4 and 950 series
acorn tubes for frequen-
cies as high as 600 mec.
By-pass condensers may
be compactly mounted
between contact terminals
and chassis. Low contact
resistance, short and direct
leads, and low and constant
inductance are features.
Net Price.....ccovverrnnnnns.. $ .99

EST. 1914

A TUBE IS NO BETTER THAN

«SURET.. ...,

XLA-S
An internal shield fitting the XLA socket
i h th 6. a . . .
& Pricarre for tubes such as the 956, The most expensive tube available will fail to
function properly if the socket it fits in is not made

correctly.

That's why National sockets have come to be so
widely used by hams, engineers and manufacturers
in constructing new equipment.

When you use a National socket, you know from
experience that it will grip the tube perfectly and
will stand up under heavy duty.

HX-29
A low-loss wafer socket with steatite
insulation for the popular 829 and 832
tubes. Net Price 81,2

Send today for your copy of the 1947 National
catalog, containing over 600 parts.

MNMational

JX-51

A low-loss wafer socket for the 813 ‘ : ’
and other tubes having the Giant ompanl'Q nco

7-pin base. Net Price............ $ .81

Dept. No. 10
Malden, Mass.

HX-1008
A low-loss wafer socket suitable for the type 4-125.A, 4.250.A and : . 7
other tubes using the Giant 5-pin base. Shield grounding clips are 3 laams -
supplied. Air holes ore provided %
for forced oir cooling.

HX-100S {with standoff Trpe AR-16 (Air-Spaced)
insulators). Exciter Coils and Forms
Net. Price.... ..$2.55 These air-spaced coils are svitable for use
in stages where the plate input does not
exceed 50 watts and are available for

HX-100 (without the 6, 10, 20, 40 and 80 meter bands.
standoff in- All have separate link coupling coils
sulators). and all include the PB-16 Plug, which
Net Price fits the XB-16 Socket,
$1.98 AR-16, Coils, End Link, Center Link

or Swinging Link. Net Price....$1.15
{Include PB-16 Plug)
PB-16, Plug-in Base Only,

Net Price.......ccovuirrninnn. :$ .27
XB-16, Plug-in Socket Only. . .
Net Price. $ 33 Exciter coil on

Type TMK Transmitting Condenser TMK condenser

—An ideal condenser for exciters and
low power transmitters, Available in single
and double stator models. For panels or

stand-off mounting. Steatite insulation, Net Price............From $2.30 to $5.11

MAKERS OF LIFETIME RADIO EQUIPMENT
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..with the New -hp- 650A .
. RESISTANCE-TUNED OSCILLATOR

1
a -

SPECIFICATIONS

FREQUENCY RANGE: [0 cps to 10 mc
FREQUENCY CALIBRATION: 0.9 to 0.
Multiplying factors are:

MF Freq. Range
X10 cps 9 to 100 cps
X100 cps 90 to 1000 cps
Xlke 900 to 10,000 cps
X10ke 9 to 100 ke
X100ke 90 to 1000 ke
Xlmc 0.9 to 10 mc

STABILITY: 2%, 10 cps to 100 ke; +3%,
100 ke to 10 mc including warmup, line
voltage, and tube changes.

OUTPUT: 10 milliwatts or 3 volts into 600
ohm resistive load. Open circuit volt-
age is at least 6 volts. 600 ohm re-
flected impedance. Qutput impedance
of 6 ohms also available.

FREQUENCY RESPONSE: Flat within 1
db, 10 cps to 10 mc.

DISTORTION: Less than 1%, from 100 cps
to 100 kc. Approx. 5% from 100 kc to
10 mc.

OUTPUT MONITOR: VYacuum tube voit-
meter monitors output level in volts or
db at 600 ohm level. QOutput response
beyond monitor is accurate within 5%
all levels and frequencies.

OUTPUT ATTENUATOR: Output level at-
tenuated 50 db in 10 db steps, provid-
ing continuously variable output voltage
from +10 dbm to —50 dbm, 3 volts
to 3 millivolts, or down to 30 microvolts
with voltage divider.

HUM VOLTAGE: Less than 0.5% below
maximum attenuated signal level.
POWER SUPPLY: |15 volts 50/60 cps. Con-
sumption 135 watts. Plate supply elec-

tronically regulated.

MOUNTING: Cabinet or relay rack. Panel
size 19" x 103", Depth 13"

po—
.

)

QUR EXHIBIT

vp MISS

DON at the
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HERE IT IS . . . another -bp- “first” . . . a new
resistance-tuned oscillator that not only covers a
frequency range of 10 cps to 10 mg, but brings to
the r-f and video field all the speed, accuracy and
case of measurement traditional to famous -hp-
audio oscillators. And, this important addition to
the -hp- line incorporates all the family character-
istics of other -bp- oscillators . . . no zero setting,
minimum adjustment during operation, virtual in-
dependence of line and tube characteristics, accurate calibration, and stream-
lined circuits for long, trouble-free performance.

The result is a highly stable, wide-band precision instrument which provides
output flat within 1 db from 10 cps to 10 mc, and a voltage range of .00003 to
3 volts. Output impedance is 600 ohms or 6 chms with output voltage divider.

LIKE OTHER -hp- resistance-tuned oscillators, the new G50A gives you the
advantage of decade frequency ranges, a 94" scale length, and a 6 to 1 micro-
controlled vernier drive. A complete vacuum tube voltmeter, included in the
650A circuit, monitors output in volts or db at the 600 ohm level. A continu-
ously variable output voltage is obtained by means of an output attenuator of
50 db, variable in 10 db steps and an amplitude control which adjusts the level
to the monitor vacuum tube voltmeter.

Where it is desirable that the measurements be made with a low source im-
pedance, an output voltage divider unit is supplied. This attachment consists
of a cable, which may be extended to the point of measurement and provides
an internal impedance of 6 ohms. It also reduces the output voltage 100 to 1.

THE COMPACT, efficient -hp- 650A is available now for making a wide

number of measurements . . . testing television amplifiers, wide-band systems,

filter transmission characteristics, tuned circuits, receiver alignments. And . . . it

serves admirably as a power source for bridge measurements or as a signal

generator modulator. 1495
For full information...write today

Hewlett-Packard Company - 1495A Page Mill Road « Palo Alto, Calif.
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WHERE DIAMON
FITS INTO PROD

C-D NON-METALLIC
PRODUCTS

DIAMOND VULCANIZED FIBRE
VULCOID—Resin Impregnated Vulcanized
Fibre.

DILECTO —Thermosetting Laminated Plas-
tics.

CELORON—A Molded Phenolic Plastic.
MICABOND—Built-up Mica Electrical In-
sulation.

HAVEG—Plastic Chemical Equipment,
Pipe, Valves and Fittings.

STANDARD &.SPECIAL FORMS

Available in Standard Sheets, Rods and
Tubes; and Parts Fabricated, Formed or
Molded to Specifications.

" DESCRIPTIVE LITERATURE

Bulletin GF gives Comprehensive Data on all
C-D Products. Catalogs are also available,

D-4-47

BRANCH OFFICES: NEW YORK 17 .

CLEVELAND 14

D VULCANIZED FIBRE
UCT DESIGN....-

There is no end of profitable applications for this versatile
material. It is used in a multitude of mechanical, structural and
electrical applications because of its unique combination of
lightweight, strength, toughness, resistance to wear and abra-
sion, excellent arc-resistance and good dielectric properties.

Diamond Vulcanized Fibre is available in sheets, rods and
tubes which are easily and cleanly fabricated on woodworking
or metalworking machinery. It can be formed and punched;
cut and sawed; drilled and tapped; turned, threaded and reamed

. . or, if you wish, we can supply the parts you need fabricated
to your spacifications.

Long experience in fibre application engineering, in connec-
tion with our complete line of laminated (Dilecto) and molded
(Celoron) plastics, enables us to render unbiased recommenda-
tions for the best application of fibre to the solution of.your
mechanical and electrical problems. Just call in a Continental-
Diamond Technician-—or write for your Continental-Diamond
Fibre catzloy.
CHICAGO 11

SPARTANBURG, S. C. . SALES OFFICES IN PRINCIPAL CITIES

WEST COAST REPRESENTATIVES: MARWOOD LTD., SAN FRANCISCO 3 + IN CANADA: DIAMOND STATE FIBRE CO., OF CANADA, LTD., TORONTO 8

¥ . .
()Wm@[a//= tamend FiBRE COMPANY
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Micrographs at 800 magnification show grain
structure and the thickness of insulation on (
Armco Thin-Gage, .002 inches (top left] and
Armco Tran-Cor 52, .014 inches {right).

For applications involving changes in magnetic flux equiv-
alent to frequencies as high as 1.000.000 cycles a second, ﬁ
Arvco Thin-Gage Electrical Steel, Carnite Insulated .
has five definite advantages:

1. It is supplied in coils suitable for high-speed punch-
ing operations or for winding into cores.

2. Skin-effect will not hecome appreciable up to quite
high frequencies because it is obtainable in thicknesses as
light as 1 or 2 mils.

3. The stacking factor is high considering the gage and
the insulation on hoth sides. Four hundred sheets of .002-
inch insulated steel make a stack only 1 inch high.

4. The hysteresis is unusually low for such thin steel —
an important factor in keeping the total loss lo the rea-
sonable values shown in the chart.

5. CarLITE Insulation, formed by a new surface treat-
ment developed by Armco, effectively insulates each lam-
ination and assures minimum interlamination loss.

Write us for further information pertaining to vour spe-
cific equipment. Just address The American Rolling Mill
Company, 290 Curtis Street, Middletown, Ohio.

& Core loss at high fre-
& quencies of ARMCO

Thin-Gage, .002" and
I _ ArRmcoO Tran-Cor 52
Steel, .014”.
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AEROVOX-SERIES 1780

power ratings.

iransmitters.

BOOST KVA RATING BY FIVE OR MORE...
CUT PRESENT SIZES OF POWER CAPACITORS ...

MICA CAPACITORS

® This new water-cooled oil-filled mica capacitor
handles exceptional KVA loads for its size. This
means that more power can be handled than with
previous capacitors of similar size or, conversely,
capacitor size can be greatly reduced for given

Series 1780 capacitors attain their higher KVA
ratings in two ways: (1) By exceptional design
such as critical arrangement and location of
sections; choice of materials; specially-plated
parts; large cross-section of conductors; care-
ful attention to details and true craftsmanship
in production. (2) By the use of a water-cooling sys-
tem so designed as to provide maximum heat trans-
fer from capacitor section to cooling coils.

All in all, here is a sturdy, compact, hard-working,
trouble-free mica capacitor for extra-heavy-duty
service, such as induction furnaces and high-power

Mica stacks in oil bath. Cooling
coils in oil bath for efficien! irans-
fer of heat.

Air-cooled operation, 200 KVA:
with water-cooling, 1000 KVA —a
one-to-five ratio.

Ratings up to 25.000 volts A.C.
Test. Capacitances up to .01 mid.
Rated loads up to 1000 K VA. Typi-
cal unit: 20.000 V. at .01 m{d.

Lower power factor (.01%). Long
life and large factor of safety.

Provisions for making connections
with high-current-capacity conduc-

TECHNICAL DATA ON REQUEST

"AEROVOX CORPORATION, NEW BEDFORD, MASS., U.S.A. 7
SALES nmc;s IN ALL PRINCIPAL CiTiES « Export: 13 E. 40th St., New YoRx 16, N. Y.

tors. Four-stud terminal. Grounded
case.

Heavy welded metal case. her-
metically sealed. Exceptionally
sturdy construction.

Series-parallel mica stack designed
for uniform current distribution
throughout.

Silver-plated hardware for mini-
mum skin resistance. To minimize
or eliminate corona, terminals are
finished with large radii of curva-
ture. Steatite insulator shaped to
hold gradients below corona limits.

FOR RADIO-ELECTRONIC AND
INDUSTRIAL APPLICATIONS

Cahle: *ARLAB' o In Canada: AEROVOX CANADA LTD., HAMiLTON, ONT.

www americanradiohistorv com
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This is the second of @ series

advertisements on dielelﬂtnc
nd testing—and their im-
n the proper selection
ation of electrical insv

theory @
portance 1
and applic
lating materials.

i

Dielectric strength values of insu-
lation, determined by means of
laboratory tests, are seldom exactly
like those obtained in actual serv-
ice. To be the same, all factors that
affect dielectric breakdown would
have to be identical.

For instance, the chart (Fig. 1)
illustrates the values of Short.
Time Tests! as compared with the
values of Step-by-Step Tests® for
the same material. Here the test
specimens have been conditioned
alike, tested in the same atmos-
phere, at the same temperature
and with the same electrodes. The
only variation was the rate at
which the voltage was applied.
Since all the variables mentioned
above have an effect on dielectric
breakdown, it can easily be seen
that test values are but an indica-
tion of dielectric quality.

For this reason, the American
Society for Testing Materials has
set up detailed standard test pro-
cedures for each type of insulating
material. Thus, a common basis is
established for comparing the
dielectric quality of one material
with another. And it is possible to
compute, fairly accurately, what

48
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the dielectric strength will be for
the same insulation under other
conditions, by starting with a
value that has been determined
by a standard test.

STEP-BY-STEP
DIELECTRIC STRENGTH TEST

The first advertisement of this series
dealt with the Short-Time Dielectric
Strength Test, devised for quick deter-
mination, Here the Step-by-Step Method
is outlined. This means of determining
dielectric breakdown, where the voltage
is applied for longer periods of time,
simulates to a certain extent operating
conditions of many applications where
the electrical insulation is under ex-
tended stress. The Step-by-Step values
should therefore be used when consider-
ing such applications.

The electrical equipment needed to
perform the Step-by-Step Test is the same

WWW_americanradiohistorv. com

as that needed for the Short-Time
Method (step-up transformer, auto-
matic circuit breaker, device for con-
trolling rate of voltage rise, voltmeter
and electrodes of proper size and shape).
In this procedure, however, the initial
voltage applied (509, of the breakdown
in the Short-Time Test) is held for a
specified time, then increased by equal
increments to higher voltages, but held
at each step for a definite period of time
as stated in the ASTM specifications.

14STM Designation D149-11-10(a)
2A8TAM Designation DI49-44-10(b)

August, 1947 — ELECTRONICS



Lengthens ' Life of Many Electrical Products

PR SRR

APPLICATIONS OF ELECTRICAL INSULATING MATERIALS

Mica Insulator Company makes a wide variety of insnlating materials,
thus giving the designer and manufacturer a [rec hand in specifying a
dielectric 1o mect the exact conditions of use. Produggs include, for ex-
ample, tabricated Munsell Mica (machined to specifications); Micanite
and Super-Micanite (built-up mica); Lamicoid (laminated plastic);
Empire (varnished fabrics and papers); and Miscellaneous Insulations
(tubing, untreated tapes, fiberglas products and varnishes).

EMPIRE YELLOW-VARNISHED CON-
DENSER PAPER is {ree from impuri-
ties that may impair insulaiion qualities.
Furnished in thicknesses of 1.5, 2 and g
mils. its extreme thinness makes it suit-
able for magneto, induction and ignition
coils, condensers, etc.

LAMICOID SHEETS NEMA Grade
NXX are made with paper base and
high quality synthetic vesins. They arc
particularly well suited for radio parts
and similar applications where at high
frequency, low-loss characteristics must
be maintained under severe conditions.

Experience accun.ulated by Mica Insulator Company as electrical
insulation specialists for over ro vears, plus knowledge gained from
extensive research, can help solve your insulation problems. Call on

our lechmical Service Department

-

QM | | how e

there is no obligation.

SCHENECTADY 1, NEW YORK

Atlanto * Birmingham * Boston ¢ Chicago * Cincinnati * Cleveland » Detroit ® Houston

los Angeles- ©+ New York * Philadelphia * Rochester * St. Louis ° San Francisco

ELECTRONICS — August, 1947
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MICANITE SEGMENT PLATES wre
made with both mnber (phl()gnpitc)
and India (Muscovite) mica. They have
proved exceptionally valuable for most
{lat - insulation ;npplic;ui()ns, punched
segments, undercut and flush-type com-
mutator Seginents, washers and discs.

i)

'ﬁ_H-_n-‘J

INSULATION }

Troge mar«
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Fine combination instruments are judged—and sold —

by their over-all excellence of performance. It’s important,
% W%&Lﬂ@@/ then, that you select record changers to match the

precision and beauty of your radio-phonograph

TO MATCH THE PERFECTION  combinations.
Seeburg builds three such changers. While each is

OF THE INSTRUMENT designed for use in sets of varying price ranges,

all are engineered to give simple, trouble-free operation,

Back of every Seeburg changer is a broad, successful

experience in the development and manufacture
of all types of changing mechanisms—this is your assurance
of dependable, gratifying performance.

Model 'L
Model *"M* RECORD CHAINGERS * MUSIC SYSTEMS
| § J P.SEEBURG CORPORATION
1500 N. Dayton St.,Chicago 22
50 Augusi, 1947 — ELECTRONICS
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NICHROME'

HEATING ELEMENT

single heating element which pro-
vides a choice of two heats — one

. high for quick coffee brewing —— one

low for keeping it piping hot —is the heart
of a new coffee brewer manufactured by the
Cory Corporation of Chicago.

Like hundreds of other quality electrical appli- .

ances, the Cory coffee brewer is equipped with
a Nichrome heating element — for Nichrome

~

Y Driver-Harvis

Ll

’ ﬂ N
amiﬁvnﬂi‘
o

m COMPANY

aeenoe

- HARRISON

BRANCHES: Chicage © Detroit ® Cleveland

can be depended upon to deliver the desired
heat througho_uf a life-time .of trouble-free,

economicai operation.

Because of its excellent electrical properties,
strength and thermal durability, Nichrome has
been the standard of quuiﬁ-ty in electrical heat
and carrosion-resistant alloys for more than 38

years — and Nichrome is made only by . . .

NEW JERSEY

Los Angeles * San Franciseo * Seattle

The B. GREENING WIRE COMPANY, LTD,, Hamilton, Ontario, Canada

*Trade Mark Reg. U. S. Pat. Off.

www americanradiohistorv com
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SOURCE OF SUPPLY

MIRAGLAS

WOVEN TAPES, TUBINGS:
SLEEVINGS, CORDS '
CLOTHS, ETC.

VARNISHED TUBINGS,
- SLEEVINGS & TAPES

COTTON TAPES & SLEEVINGS
FIBERGLAS - MICA COMBINATIONS
VARNISHES - WAXES - COMPOUNDS

+ WOVEN OF FIBERGLAS YARN

MITCHELL-RAND INSULATION CO. Inc.

55 MURRAY STREET . COrtlandt 7-9264 - NEW YORK 7, N. Y.

-::.__'_'_ e B0 — ==l
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ﬁmg% NEW MODEL SX-43

Never before all these
features at this price

GREATER
PERFORMANCE

AM-EM-CW . . . all essential
amateur frequencies from
540 kc. to 108 Mec.

. LOWER PRICE

£ $1695°

Sets available affer
August 1947

Built in the
)/l Hallicrafters
78 .
Y Classic
Tradition

llicrafters classic tradition: pro-
viding custom quality, precision engineering, excellent perform-
ance and wide frequency range at a medium price. The SX-43
offers continuous coverage from 540 kc. to 55 Mc. and has an ad-
ditional band from 88 to 108 Mc. AM reception all bands. CW on
four lower bands and FM on frequencies above 44 Me.

eeeooonooooaooooooooooooaovoooooooooooooooooowoo‘ooooo
MODEL HT-18

New LOW PRICE Transmitter NEW BETTER QUALITY AM
WITH NARROW BAND FM

Exclusively designed —VARIABLE
MASTER OSCILLATOR $110.00

{omoteur net)

}
27
o
0
W
=

Here is the hottest tramsmitter item avail-
able today. Packed with outstanding fea-

Narrow band FM . . . direct frequency

tures never before available in one low- calibration . . . finger-tip control of
priced unit. Add to the HT-18 one o1 two entire station . . . full frequency devio-
Lifi st s an ou have a com- tion on all ham bands to 29.7 Mc. . . .
(;;Z?el :i;h :{Il?(jlit; t:iun‘;mitter L !tilx’:]g only 1/10 the distortion of comparable
" . ! vnits . . . excellent stability . . . clean
® Ham bands from 3.5 to 30 Mc. operation on phone or CW up to 1 KW. keying . . .

® 15 watts power output on low frequency hands.

Here's real Hallicrafters transmitter performance with BUILDERS OF
! maximum convenience and economy. A pi-section
matching network, as well as a link, provides cou-
| pling to any type of antenna or permits the HT-17 to
be used as an exciter for a high power tinal amplifier.
Coil sets extra.

‘ kqm AVIATION RADIOTELEPHONE

-

hallicrafters raoio

‘THE HALLICRAFTERS CO., MANUFACTURERS OF RADIO
AND ELECTRONIC EQUIPMENT, CHICAGO 16, U. 5. A.

Added technical details on all these models in
Holicrafters New Cataleg, No. 38. Ask your

. . e Sole Mallicrafters Representatives in Canada:
local distributor for a copy. 7 s Rogers Majestic Limited, Toronto-Montreal

% B Y S NS ===

ELECTRONICS — August, 1947 53
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NATVAR ¢z SWE

W'imiing an ignitien coil. Natvar
Varnisiicd Papcr is used between
soft iron core and Bakelite tube.

er strip of magnet w:f,
hed Fiberglas Tape

i t coppP
Taping 8 fla F
wil‘i)\ Natvar Varnis

ion.
continuous operat

Rectangular copper conductors,
insulated with Natvar Varnished
Fibergias Tapc. are wound into
coils. They are then formed for
installation in locomotive motors.

These pictures were all taken in Swedish
siiops. Natvar sole representative  for
Sweden East and North—Hjaimar
Andren & Soner, Telegramaddress
“PRESSPAN,"” Kaptcnsgaian 6, Stock-
holm. Natvar sole representative  {or
Sweden West and South — Handels-och
Fal)ril(sl)olagct Hjalmar Andren, Tele-
gramaddress "HJALMANO."‘ Maga-
sinsgatan 3, Goiiicnl)urg.

Natvar Products

For important joi)s, large or small, ® Varnished cambric—straight cut and bias
® Varnished cable tape
Natvar insulating materials are used because in actual service tiley ® Varnished canvas
® Varnished duck
consistently equai or exceed specifications. ® Varnished silk

® Varnished special rayon

® Varnished Fiberglas cloth
® Silicone coated Fiberglas

® Varnished papers

If your requirements call for insulating materials with good physicai

and electrical performance characteristics and exceptional uniformity ® Varnished tubings and sleevings

. R . . . ® Varnished identification markers
—it will pay you to use Natvar. Get in touch with your Natvar dis- O Piuioierren spetiere s—"
® Extruded vinyl tubing

® Extruded vinyl identification markers

Ask for Catalog No. 20

NAL VARNISHED PRODUCTS

tributor, or with us direct.

TELEPHONE CABLE ADDRESS
RAHWAY 7-2171 NATVAR: RAHWAY, N. J.
201 RANDOLPH AVENUE * WOODBRIDGE NEW JERSEY
B-NVP-2
54 August, 1947 — ELECTRONICS
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RADIO TRANSMITTER 184-A. Pro-
vides maximum operation on 2 phone
channels and 2 CW channels simul-

ly, or 4 CW ¢ch ts simulta-
neously, with choice of up to 4
different frequencies.

RADIO TRANSMITTER 185-A Pro-
vides maxinrum eperation on 1 phone

hannal and 1 €W channel simult
suslys ar 2 CW channels simuitane-
susly wih choice of up to & different
fraguancies.

RADI0O TRANSMITTER 186-A. Pro-
vides maximum operation on 1 phone
h I and 1 CW ch 1 simul

TRANS WortD AIRLINE

AlIR LINES

ol

-~
AMERICAN OVERSEAS AIR LINES

Interchangeable-unit Construction
gives a new high in versatility for
ground-to-air and point-to-point communication

THE BIG AIRLINES, like TWA, United
and American, know how important it is
to meet the fast-changing needs of mod-
ern airport communication service, with-
out obsolescence of costly equipment.
And they’ve solved this problem with
Federal’s multi-channel ground station
transmitters, 184A, 185A and 186A. For
interchangeable RF units, power supplies
and modulators make them adaptable to
an almost unlimited combination of
operating characteristics — for present
needs and those of the future!

In one transmitter, you can now com-
bine single or multi-channel CW and
phone service in all three bands—HF,

VHPF, and LF. Unit-type construction
simplifies maintenance and inspection,
minimizes service interruptions and holds
down operating costs. And, as always,
Federal offers you the last word in mod-
ern engineering, top quality and precise
workmanskip —backed by 38 years of
research and experience.

_ THIS NEW BOOKLET GIVES
=/ YOU ALL THE FACTS

A request on your
company letterhead
will bring your copy
by return mail, with-
out obligation. Write
Dept. A-513.

INTERCHANGEABLE COMPONENTS permit wide selection of ratings and characteristics

Transmitter RF Units Power Supplies Audio Amplifiers
184-A 1to4 lor2 lor2
185-A 1to6 1 1
186-A lor2 1 1

RF Units*

101-A HF, 2-20 Mc,—500 Watts, CW or Phone
102-A VHF, 108-140 Mc,—200 Watts, Phone
103-A LF, 200-540 Kc,—400 Watts, CW or Phone

ously, or 2 CW channels simuitane-
ously, with choice of 2 frequencies.

Power Supply

125-A

Provides power for simultaneous operation of 2 RF units
on CW or 1'RF Unit on CW and 1 RF Unit on Phone

Audio Amplifier

*Each RF unit is independent of all others—HF, VHF, and LF can be used in the same trans-

136-A

Provides voice modulation of any one
RF unit at full rated output

mitter if desired.

cesearch and engineering organization, of which the Federal

MEEPING FEDERAL YEARS AMEAD...is IT&T's world-wide
Telecommunication Laboratories, Nutley, N. 3., is a unit.

ELECTRONICS — August, 1947
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100 KINGSLAND ROAD, CLIFTON, NEW JERSEY

In Canada: — Federal Electric Manufacturing Company, Ltd., Montreal.
Expont Distributors: — International Standard Electric Corp., 67 Broad St., N.Y.C.
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For Antenna Current Measurements

at Television and FM frequencles” =

e, ey

i

WESTON thermo ammeters are particularly de-
signed for more accurate measurements of very
high frequency antenna current in present FM
and Television installations.

The thin-walled tubular heater®, an exclusive
WESTON development, substantially reduces

skin effect, thus providing vastly improved ac-
curacy al the higher frequencies. Meeting FCC
requirements, these instruments are available in
sizes and ranges for all needs. Also vacuum-type
thermocouple instruments for milliampere ranges.

Ask your local WESTON representative, or write
Weston Electrical Instrument Corporation, 618 34/} 3{}}?{&;‘}/_‘;

Frelinghuysen Avenue, Newark 5, New Jersey.
*Patent 12,100,260

ALBANY - ATLANTA - BOSTON - BUFFALD - CHARLOTTE - CHICAGO - CIMCINNATI - CLEVELAND - DALLAS - DENVER - OETROIT - JACKSONYILLE - KNOXVILLE - LITTLE ROCK - LOS ANGELES - MERIDEN - MINNEAPDLIS - NEWARK
NEW ORLEANS - NEW YORK - PHILADELPHIA - PHOENIX - PITTSBURGH - ROCHESTER - SAN FRANCISCO - SEATTLE - ST. LOUIS - SYRACUSE - IN CANADA, NORTHERN ELECTRIC CO., LTD., POWERLITE DEVICES, LTO.

56 August, 1947 — ELECTRONICS
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NOTE_—RECORDER APPLICATIONS

Certain types of these Synchronous Motors are specifically
designed for use in disc and recorder applications where
extremely low noise level is essential.
May we demonstrate?

115 VOLTS—60 CYCLES—CONTINUOUS DUTY
CLASSIFICATION H.P. SPEED REMARKS
' Totally
SYNCHRONOUS 1/30, 1/50, 1800 RPM enclosed.
(Capacitor and Sleeve
start and run) 1/100,1/200 3600 RPM or ball
bearings.
OTHER EAD MOTORS
Totally
INDUCTION 1712, /15,1 3600 RPM enclosed.
{Capacitor 1/20, 1/30, and Sleeve
start and run) 3200 RPM or ball
1/50 beari
earings.
Totally
1/15, 1/30, enclosed.
SHADED POLE 1500 RPM Sleeve
1/50, 1/100 or ball
bearings.

EASTERN AIR DEVICES, INC.

585 DEAN STREET e BROOKLYN 17, N. Y.

ELECTRONICS — August, 1947 57
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cons is not attained by sacrifice ot quality,
but by mass production methods; and mass
production methods are possible because
of the wide field of application —wher-
ever the condenser is not directly frequen-
cy determining.

But the economy of ERIE “"GP” Cerami-
cons is not due alone to their low price. They
save space because high capacities are avail-
able in extremely compact sizes, and because
the tubular shape is in itself space-saving

*Ceramicon is the registered trade name
of silvered ceramic condensers made
by Erie Resistor Corporation.

s v
AT e

-

THE dow.price of ERIE “GP"” Ceramif

-
S

compared to condensers of rectangular shape
in equal capacity. ERIE “GP" Ceramicons
also speed up production, because they are
easy to handle in the assembly line.

These Ceramicons have excellent elec-
trical properties, with higher resonant fre-
quencies, a factor of increasing importance
with the trend to FM and Television.

ERIE "GP"” Ceramicons are made in insu-
lated styles in popular capacity values up to
5000 MMF ., and in non-insulated styles up to
10,000 MMF. Write for details and samples.

Electronies Deivcsion

ERIE RESISTOR CORP., ERIE, PA.

LONDON,

ENGLAND + * TORONTO, CANADA

August, 1947 — ELECTRONICS
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TYPE 3 Bass Rellex Cabinels are manu-
{actured in sizes for 87, 12”7 and 157
speakers. A superior new wood com-
positicn in outer walls and panels assures
distincuished appearance at a modest
price. Finish is an_ attractive, baked-on
hammerloid, trim is of chromium and
aluminum,

COMPLETE
ENCIQSURE

BASS REFLEX PRINCIPLE:
Threugh exact ucoustical V:

propertioning of the com: o
pletely enclosed cabinet, and 7
the use of an gquxiliary port. fik

the porl is made an auxilicary
radiztor at low {requencies.

This controlled use of what |

otherwise would be wasle \! -

energy increases efficiency. W§z”
\\

CABINET

stallation.

LOW FREQUEMCY
SPEAKER

PORT

*TYPE ] PERI-DYNAMIC (Nodel ]-61)
is a wall-mounting style
which takes any standard six inch
speaker. Handsomely styled of o tex-
tured composition matesial, it is
complete with mounting bracket. A
five-lug terminal board facilitates in-

Meeting the high engineering and appearance standards which for years

have been a Jensen hallmark, these new Bass Reflex cabinets provide acous-

tically correct enclosures for Jensen spea<ers. Thev are particularly suit-

able for Jensen Coaxials.

E1l of them (except the ]-61) employ the widely hera ded Jensen Bass Re-
flex principle. This, together with special acoust:cal treatment, assures
maximum extension of low frequency response, and freedom from objec-

tionable “boem’’ or resonance.

See these new cabinets today at your dealers—or write for full informa-
tion and prices.

ABOVE RIGHT: New Type D Deluxe Bass Reflex Cabinets are available for either

12” or 15” speakers. Exterior styling is by a noted cesigner: construction by one
of the nation’s foremost furniture manufccturers. All hard woods are of selected
striped walnut. Finish is natural walnut rubbed to a satiny smoothness,

JENSEN MANUFACTURING COMPANY
6607 SOUTH LARAMIE AVENUE +  CHICAGO 38, ILLINOIS

Copper Wire Products, Ltd.,
Oxford St., Guelph, Ontario

n Canada:
137

Descgners and AManafuctirers of Five Aeotestic Egufornent

ELECTRONICS — August, 1947
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TEXTOLITE LAMINATED IS SUPPLIED
IN FIVE FORMS

SHEETS, TUBES, AND RODS
~—These standard shapes
are available in thousands
of sizes. Up-to-date manu-
facturing methods facilitate
quick deliveries.

FABRICATED PARTS—G.E.
has modern fabricating
equipment to machine Tex-
tolite laminated plastics
parts to your own specifi-
cations.

MOLDED-LAMINATED
PARTS—Textolite is custom
molded directly to shape.
Molded laminated products
are among the strongest
plastics parts produced.

LOW-PRESSURE MOLDED
PARTS — Extremely large
and irregular Textolite
shapes are custom moided
by the low-pressure lami-
nating process.

POST-FORMEDLAMINATES
~—Sheets of Textolite lami-
nated plastics are custom
formed into simple shapes
by this very inexpensive
method.

ELECTRONICS — August, 1947

G-E Textolite grade No. 1841 punches
ond machlnes exceptionally well. It is used
for critical circuits where intricate punchings
with slots close together and holes near the
edge are necessary. No. 1841 has low mois-
ture absorption, and the decrease 'in elec-
trical properties In the presence of water or
high humidity is very small for a fabric-
base grade of laminated plastics.

YOU GET A CHOICE

The laminated plastics parts shown above were
punched from G-E Textolite grade 1841. But grade 1841
is just one of the many grades of G-E Textolite available.
There are more than fifty, and each has a special combi-
nation of properties. This variety of grades assures you
that the one specified for your particular application will
do the job. For to be successful in any application a lami-
nated plastics must have the correct properties . . . with
Textolite you get a choice.

Yes! G-E Textolite is supplied in many grades, how-
ever, these grades are also supplied in many forms—sheets,
tubes, and rods; fabricated parts; molded-laminated parts;
low-pressure laminated parts; post-formed laminates. Again
you get a choice. Plastics Division, Chemical Department,
General Electric Company, Pittsfield, Mass.

GET THE COMPLETE STORY!  cating instructions and detailed in-
Send for the new bulletin G-E TEX-  formation about the five forms of
TOLITE LAMINATED PLASTICS  Textolite. Fill in and mail the coupon
which lists grades, properties, fabri-  below for your free copy.

PLASTICS DIVISION (AC-8), CHEMICAL DEPARTMENT
GENERAL ELECTRIC COMPANY
ONE PLASTICS AVE., PITTSFIELD, MASS.

Please send me the new G-E Textolite laminated plastics bulletin,

www americanradiohistorv com
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Life racks isides) and voltoge distribution gamels (rear) -at Hytron™s
Newburypart plant. Up to 2880 tubes can be lify-tested s'multaneously.

T0 GIVE YOU TUBES THAT LIVE LONGER

Tubes are like folks. Some live longer than others. That is why you
are protected by your Hytron service guarantee. More important to
you, statistical information amassed by continual life testing provides
Hytron engineers with the means to control and extend the life of
the average tube.

Of necessity, life tests are limited samplings. An adequate number of
tubes from each day’s production are plugged into life racks. Positive
potentials are patched in from distribution panels. The life racks
themselves supply other potentials, Time meters count the hours of

= 2 3 o a . Static c! A lifi ith fixed bias,
operation. Cycling controls permit adjustable intermittent tests. Repe- maximem  operoting . wetentials, ond

titive, paralleled circuits, such as those diagramed, simulate worst- hegterasotiiodegnotentiol toNiesiNEieck:

down of h/k insutation.

possible maximum operating conditions.
DYNAMIT LIFE TEST—2E30

Tubes run to predetermined life test end points — adequate to control
deterioration of characteristics during normal life. At frequent inter-
vals, engineers check important characteristics like transconductance,
gas current, and power output. Special dynamic life tests help deter-
mine ratings and overload capabilities of newly developed tubes. For
example, the 5516 was life-tested intermittently and continuously at

160 mc. o
Ecy Ebb
- . ; L
Life will vary from tube to tube. But such careful, persistent check- - e
. b . B Dynamic ¢lass C amplifier with grid leak
ing makes it much easier to assure you of uniform Hytron tubes bias ond maximum operaiing potentials.

4 2 Note rms voltage in series with reciified
which live longer. d-c grid potenfial.

SPECIALISTS IN RADIO RECEIVING TUBES SINCE 1921

NTROW

YTRO
RADIO TVOLS
MAIN OFFICE: SALEM, MASSACHUSETTS
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CAPACITANCE "ON-THE-NOSE”
FOR HIGH CURRENT, HIGH POWER
ELECTRONIC CIRCUITS

The variable capacitance feature of Lapp Gas-Filled Condcnsers permits you to
“tune-to-a-whisker,” with power on, to get the most out of any high current,
high power circuit. And once set, this gas-dielectric unit delivers uniformly—
no ““warm up,”’ no change of capacitance with change in temperature. Non-
detcriorating, too, the Lapp unit is truly puncture-proof and will outlast al-
most any other components of any circuit of which it isa part. In addition to the
variable unit, there are adjustable units, continuously adjustable within their
range but not designed for frequent “tuning dial”> adjustment, and fixed capaci-
tance units. Current ratings fange up to 500 amperes R.M.S.; power ratings to
60 Kv peak load. Capacitance to 60,000 mmf. (for fixed units); to 16,000 mmf.
(variable and adjustable units). Higher ratings on special design order.

e "
7 )5* i §
@W:?, E N b
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Motors that run 24 hours a day require rugged
insulation — especially when subjected to high

temperatures.

The makers of Reliance Precision-Built Motors
use Ben-Har Special Treated Fiberglas Tubing for
tough insulation jobs.

Ben-Har is used for motors carrying a heavy
current load or for motors operating in high
ambient temperatures. It's essential that the insula-

heat resistance that will not break

constant use or heat. The flexibility and uniformity
of Ben-Har are great production advantages.

Try Ben-Har in your plant, in your own
product—under actual service conditions. See for
yoursclf how Ben-Har remains flexible . . . will
not split, crack or fray at the ends. Notice that it
will not support combustion. The value of Ben-Har
is proved by daily use in a wide variety of applica-
ians——from hearing aids to movie projectors, from

*BH Non-Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harris process (U. S. Pat. No. 2393530). “Fiberglas'' is Reg. TM of Owens-Corning Fiberglas Corp.

Bentley, Harris Mfg. Co., Dept. E-13, Conshohocken, Pa.

I am interested in Ben-Har Special Treated Fiberglas Tubing

USE COUPON NOW

for

(size)
operating at temperatures of °F. at_ _volts. Send samples so
how Ben-Har will not crack in a bend, will not support combustion.

NAME _ COMPANY

Send samples, pamphlet and prices

(product)
on other BH Products as follows:

I can see for myself

[ Cotton-base Slecving and Tubing
[0 Non-fraying Fiberglas Sleeving

ADDRESS
o4
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TWO POPULAR RECTIFIER rusts

for broadcast,
communications,
and other work

&3 . R
. f’llf‘ ""i‘ T
. .. better built for £ {T}\ S N
\;:'\\\
-~ Ry -
more hours of ~

topgrade performance!

RATINGS
GL-8008

GL-673

Cathode voltage S5v S5v
current 7.5 amp 10 amp

Typical heating time 30 sec 30 sec

Anode peak inverse voltage 10,000 v 15,000 v
peak current 5 amp 6 amp
avg current 1.25 amp 1.5 amp

Heavy-duty bases, with large pin-con-
tact area, are one of many features
that give these mercury-vapor phano-
trons the dependability needed for
24-hour broadcast-station use—extra
reliability for police-radio, aviation,
and other exacting communications
work—the steady efficiency required
to convert power for small d-c indus-
trial equipment operating on full
schedule.

Minimum temperature rise is an espe-
cially valuable characteristic of Types
GL-8008 and GL-673. Installation of
these tubes reduces the cooling prob-
lem for broadcast-station and factory
engineers.

Less mounting space needed . .. thisis
an important result of the straight-
side envelope design in cortrast to
the bulb shape of older types. Main-
tenance gmen, too, report that the

GENERAL

FIRST AND

ELECTRONICS — August, 1947

straight-side contour makes Types
GL-8008 and GIL-673 easier to han-
dle, znd helps ward off accidental
tube breakage.

Sturdy, shock-resistant . . . these qual-
ities stem from the modern structural
design of the GL-8008 and GL-673—
their strongly braced cathodes, and
their nickel anodes which, lighter in
weight than others, put less strain on
the seal above them, enabling the
latter to withstand shocks and vibra-
tion better.

General Electric builds a complete line
of phanotron rectifier tubes—15 types
in all, matching every broadcasting,
communications, or industrial need.
Your nearby G-E tube distributor or
dealer will be glad to give you prices
and full details. Phone him today!
ElectronicsDepartment,General Electric
Company, Schenectady 5, N. Y.

GREATEST NAME

wWWw americanradiohistorv com

IN

GL-673

G.E.'s new Transmitting Tube Monual
is the most complete book in.its fleld!
Profusely illustrated; packed with op-
plication duta. Over 600 large pages.

Price $2, with-an annual service charge
of $1 for new and revised pages to
keep. the monuval up-to-date. Order
direct from General Electric Company.

ELECTRIC

151-F3.8850

ELECTROMNICS

65



It's a Bicycle
built for
2 Purposes:

Faster, Low Cost Assembly
— Easier Selling

when you use AMERICAN PHILLIPS SCREWS

LDILLS L o] }— Here’s the modern way to get the lower costs everyone

wants — thru automatic, high-speed screw driving. Screw heads can’t burr.
Drivers can’t slip. Work cannot be spoiled. Fingers can’t fumble. And whether
you’re “buttoning up” bicycles or radios, appliances or airplanes, you cash
in on time-savings up to 50%!

! — Showmanship and salesmanship go #p when American

Phillips Screws go in/ They look modern, @re as modern as this minute. Buyers

AN'T SUiP out right down the line — jobbers, dealers, consumers — like their smart looks

ERED RECESS and the story they clearly tell of long service and solid construction. Write,
ey wire, or phone for these production-promotion advantages today.

‘i AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND

7 Chicago N: 589 E. lllinois St. Detroit 2: 502 Stephenson Building

DRIVER CA

Y Npmmvs TAP

ALl METALS: Steel,
Brass, Bronze, Stain-
less Steel, Aluminum,
Monel, Everdur (sili-
con bronze)

66 August, 1947 — ELECTRONICS
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Raytheon equipment in-
stalled includes: RM-10
Monitoring Amplifier;
RL-10 Limiting Amplifier;
RC-10 Studio Console;
R9 1000 Watt AM Trans-
mitter.

Every day for twelve consecutive months New
Britain’s WKNB has been operating on the Raytheon
equipment shown. Owner and engineers now know
from experience that Raytheon is truly *“‘the finest

in broadcast equipment.” Result: When WKNB is

Meet Chris Brauneck...

Here’s the chap who helped select
and procure the Raytheon equip-
ment and associated items for
WKNB . . . and, incidentally for
many other New England stations.
He is typical of the high type Ray-
theon representatives who are ready

to work with you;

CHRISTIAN BRAUNECK
1020 Commonwealth Ave.
Boston, Massachusetts
Tel. Aspinwall 6734

HENRY J. GEISY

60 East Forty-Second Street
New York 17, New York
Tel. Murray Hill 2-7440

W. B. TAYLOR
Signal Mountain
Chattanooga, Tennessee
Tel. 8-2487

ADRIAN VAN SANTEN
Fifth ond Spring Streets
Seattle, Washington

Tel, Eliot 6175

COZZENS & FARMER
7475 North Rogers Avenve
Chicago 24, litinois

Tel. Ambassador 0712

HOWARD D. CRISSEY
414 West Tenth Street
Dallas 8, Texas

Tel. Yale 2-1904

EMILE J. ROME

215 West Seventh Street
Los Angeles, California
Tel. Tucker 7114

- . ~——
S Z
-

ano ore Power 10 You!

ready to use *more power, they will buy their equip-
ment from Raytheon!

Users the country over are enthusiastic about the
high fidelity, servicing accessibility and low-cost
maintenance of Raytheon AM and FM broadcast
equipment. They find it greatly facilitates setting up
programs, with operation so simple and logical that
errors are cut to a minimum.

Get the facts before you buy. Write for illustrated
bulletins and technical data on the complete line of
Raytheon Speech Input Equipment and AM and FM
Transmitters ranging from 250 to 10,000 watts.

Evecellence in Eleclronics

RAYTHEON MANUFACTURING COMPANY
COMMERCIAL PRODUCTS DIVISION
WALTHAM 5S4, MASSACHUSETTS

Industrial and Commercial Electronic Equipment, Broadcasf Equipment,
Tubes and Accessories

Sales offices: Boston, Chattanooga, Chicago,
Dallas, Los Angeles, New York, Seattle

www americanradiohistorv com
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Faster Pumping
at Low Pressures
at Less Cost

W
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™~

The B-6 BOOSTER TYPE DIFFUSION PUMP is worth investigating for Vacuum
Evaporation, Sputtering, Debydrating, Impreq-
nating, Distilling, or Degassing.

A mechanical pump can' be made more effective in
the micron pressure range by supplementing it with
a B-6 Booster Type Diffusion Pump, or a large me-
chanical pump may be replaced entirely by the more
efficient and less expensive combination of the B-6
and a small forepump.

Tbhe savings in capital investment, operating cost and instal-
lation space may surprise you. Write to National
Research Corporation, Cambridge 42, Mass.

HIGH VACUUM FOR INDUSTRY

NATIONA SEARCH CORPORATION
A CUIULIMM * prvision
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icture

of YOUR
cable
requirements
being
protected

by

I5Ed

Complicated control cables or relatively simple
communications wiring, your cables will last longer and give

better service when coated with Ankoseal. Equally

as important, you will secure a cable that is precisely

engineered for your job.

THE ANSONIA ELECTRICAL DIVISION
ANSONIA, CONNECTICUT of

NOMA ELECTRIC CORPORATION

ELECTRONICS — August, 1947 69
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EXCEPTIONALLY SMALL AND COMPACT
YET EXTREMELY RUGGED!

@ R-B-M announces a new line of general purpose magnetic relays, with either
A.C. or D.C. shunt coils or series coils, for electronic applications.

Relays are available in standard contact arrangement of single and two pole
normally open, normally closed; or double throw with light and heavy contacts.
Four and six pole double throw relays are available with 3 ampere ccntacts at
32 volts or less.

Insert shows double pole, normally open contactor rated 12 amperes, 115
volts, A.C., and 6 amperes at 230 volts, A.C. This relay is designed in accordance
with Underwriters’ specifications and will ultimately carry Underwriters’ Approval
for Small Devices classifica-

tion. For further information R- B-M pivision
write for Bulletin 570. Ad- Essex WIRE CORPORATION
dress Department A-8 Llogansport, Indiana

MANUAL AND MAGNETIC ELECTRIC CONTROLS — FOR
AUTOMOTIVE, INDUSTRIAL, COMMUNICATION AND ELECTRONIC BSE

www americanradiohistorv com
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CORNELL-DUBILIER
b RADIO-NOISE LABORATORY
AR

(Q)
AR

- -

Y

The finest noise elimination laboratory, under the supervision of
the pioneer in the field of capacitor noise-filtering, is at your service.

DeSIOIDIDI0D
Make Your Product More Sale- A simple way to accept this invitation from Cornell-Dubilier: —
able With C-D Quietone Inter- send a sample of the equipment or appliance you want noise-proofed
ference and Spark Suppressors to our laboratory — make full use of its facilities — consult with our

engineers as though they were on your own payroll. That's the way
to solve your noise and spark suppression problems quickly and
efficiently. There is absolutely no charge for this service.

No other capacitor manufacturer can equal C-D’s thirty-seven years
of experience in the design and manufacture of noise filters and
spark suppression devices for every conceivable type of electronic
and electrical equipment. Cornell-Dubilier Electric Corporation, Dept.
K-8, South Plainfield, N. J. Other large plants in New Bedford,
Brookline and Worcester, Mass., and Providence, R. L

WORLD'S LARGEST MANUFACTURER OF

CAPACITORS

ELECTRONICS — August, 1947 71
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Problems solved by Richardson...in Plastics

#1——Non—Corrosive, Abrasion Resisting, Conveyor Wheel.

(O Z A

Froblem: To produce a conveyor wheel for a bHotils
vending machine which would be not only non-corrosive
but resistant to the abrasive action of the conveyor

__{::}chain moving around its periphery and still serve as its
own self-lubricating bearing.

Solution: Laminated INSUROK graphitized fabric was
recommended and approved for machining to size. After
field tests had proved this material selection, quantity
production was required and the economies of molding
became evident. As Richardson facilities include both
operations, INSUROK graphitized molding materials of
desirable properties were produced and no lost time

was expended in the change-over.

INSUROK Precision Plastics—INSUROK is the family name of a great va-
riety of laminated and ‘molded plastic products produced by Richardson.
Laminated INSUROK is available in sheets, rods, tubes, punched and
machined parts, made from paper, fabric, melamine, etc. Molded

INSUROK products are made from Beetle, Bakelite, Plaskon, Tenite,
< ) - Styron, Durez, Lucite, etc., by compression, injection and transfer molding.

F#e RICHARDSON-COMPANY-

Sales Headquarters: MELROSE PARK, ILL, FOUNDED 1858 LOCKLAND, CINCINNATI 15, OHIO
75 WESY STREET Sotes-Ottices ROCHESTER 4 N Y. 1031 SIBLEY TOWER BLOG

PHEII.ADELPHIA 40, PA., 3728 NO. BROAD STREET MILWAUKEE 3, WIS., 743 NO. FOURTH STREET
CLEVELAND - . o 3
Foctories: MELROSE PARK, ILL. + NEW BRUNSWICK, N. J. INDIANAPOLIS, IND.

RICHARDSON MEANS MM!N PLASTICS

72 August, 1947 — ELECTRONICS
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SYLVANIA'S LOCK-IN TUBE...

.. . the radio tube whose electrical
and mechanical superiority makes
it the ideal choice for equipment in
the air, on the road, marine radar,
FM and television.

the [0&%]72 Tube is at home

IN THE AIR!

COMPACT ... MADE TG FIT SMALL SPACES

This famous Sylvania product is ideal for
use in air-borne radio equipment—it’s so
compact . . . has reduced overall height and
weight. Further, it has no top cap connec-
tion . . . overhead wires are eliminated.

STAYS PUT IN SOCKET...THROUGH LOCK-IN FEATURE

No matter how rough the air, the tubes in
an aircraft’s radio will stay in their sockets
—if those tubes are Lock-Ins. Specially de-
signed *‘lock-in’’ locating lug on each tube
keeps them in place—assuring firm socket
contact.

ULTRA-HIGH FREQUENCIES...HANDLED WITH EASE

Lock-In is the tube specifically engineered
to more than satisfy the requirements of
today’s sets, as well as handle ultra-high
frequencies with ease! Electrical features
include: short, direct connections . ..
fewzr welded joints—Iless loss; getter lo-
cated on top . . . shorts eliminated by sepa-
ration of getter material from leads. See
Sylvania Distributors or write Radio Division,

SYLVANIA

MAKERS GF RADIO TUBES; CATHODE RAY TUEES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES; ELECTRIC LIGHT BULBS

ELECTRONICS — August, 1947

WwWWwW americanradiohistorv com



IN HERMETICALLY SEALED
METAL TUBES

TRy

(é%’&

e

HESE hermetically sealed small-size full-

performance units fill a long-voiced de-
mand on the part of designers of compact
electronic devices. In addition, their self-
healing characteristics are a noteworthy
improvement in the capacitor art,

The photograph shows the space saving
possible through the use of a .25 mf, 400
wvde SOLITE aluminized paper capacitor
instead of a conventional foil-paper unit.
Mineral-wax filled and impregnated, SOLITE
capacitors are designed for operation at
ambient temperatures up to 85C,

These metal-encased tubular units are fur-
nished with both insulated and uninsulated
sections as Solar Types XTILWO and
XTGLWO, respectively.

For cardboard or plastic outer sleeving,
change the letter O’ in the type designa-
tion to ““P" or V'’ respectively.

Preferred ratings are as follows:

Dimensions in
Catalog inchest
Numbert Mf WVDC Diam. [Length
XTILWO2—.05 .05 200 % %2
XTILWO2-.1 A 200 Yis 1%,
XTILWO2—.25 .25 200 A %2
XTILWO2—.5 .5 200 o [V
XTILWO2-1 1.0 200 670115,
XTILWO2-2 2.0 200 670|129,
XTILWO2—4 4.0 200 1.0 j12%,
XTILWO2—6 6.0 200 1.0 | 1%:
XTILWO4—.05 .05 400 A %,
XTILWO4—.1 A 400 o | 113,
XTILWQ4—.25 .25 400 670111y,
XTILWO4—.5 5 400 670 129,
XTILWO4—) 1.0 400 Yo |2'%2

Capacilance Tolerance: —20, 430 Percent, unless
otherwise specified.

tFor grounded section XTGLWO wnits, deduct 4"
from length,

tAdd /14" to diameter and 4"’ to length for units
with cardboard or plastic outer sleeving,

«Trade Mark

"QUALITY ABOVE ALL”

SOLAR MANUFACTURING
CORPORATION ]

L s
1445 HODSON BLYD., MORTH BERGEN. N, J.
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BUSINESS BRIEFS

By W. W. MacDONALD

Normal Is The Word most freely
bandied about at RMA’s recent
Chicago convention to describe the
state of the radio receiver busi-
ness. Set manufacturers now fully
realize that the honeymoon is over,
with all that this implies regarding
the dangers of overproduction, ex-
cessive inventories, and the need
for aggressive selling.

Retiring president Cosgrove said
the industry would produce 18,-
000,000 home and auto radios in
1947, including 2,000,000 sets capa-
ble of receiving f-m programs. Tele-
vision receiver production, he
thinks, might reach 250,000. Radio
receiver exports are at present 5
percent of the total, should reach
10 percent by the end of the year.

Banquet keynoter Sarnoff struck
an “all this and heaven too” note
when he said that the industry had
an extremely bright future selling
f-m receivers, home, theatre and
industrial television, and indus-
trial electronic devices, while at
the same time continuing to do a
good business in conventional ra-
dios and, particularly, record-
playing combinations.

Anti-Excise Tax Efforts on the
part of radio receiver manufactur-
ers, with RMA leading the parade,
continue in high gear. Our Wash-
ington expert on matters pertain-
ing to feeling up on the Hill says
it will be strictly no dice this
session. Continued repetition of
the fact that radio is a necessity,
not a luxury, will nevertheless
someday pay off, however, and
we're all for it.

Television Receivers are so
popular in the taverns of Philadel-
phia that it is not unusual for
people who have just purchased a
set to find a barkeep offering a pre-
mium for it on their doorstep the
day after the set is installed.
Philco’s Jim McLean tells us that
an unofficial survey around town
indicates that pubs frequently in-
crease their business threefold on
the nights good sports programs
are telecast.

Our own unofficial surveying

—WWW americanradiohistorv. com

among the taverns of New York,
Chicago and cities in between indi-
cates that the condition is wide-
spread.

Electronic Equipment Prices
concern just about everybody in
the business. The other evening
Bev Dudley, at one time Managing
Editor of ELECTRONICS and now
getting out MIT’s Technology Re-
view, engaged in some armchair re-
search on the subject. He thumbed
through the 1942 and 1947 catalogs
of a well-known mail-order house,
checking the prices of comparable
items, and came up with the fol-
lowing tabulation:

Ratio
Item 1942 1947 (%)
Five-tube three-way port-
able...... .. L 8165.95 837.95 238
Six-tube ac-de table model 14.25  84.956 245
Communications receiver. 259.60 858.85 136
Communications receiver. 279.00 323.25 116

6V6 beam tube.......... b4 75 139
80 rectifier.............. .82 .66 175
2A3 triode.............. 1.138 1.38 118
6SK7 pentode........... b4 68 126
B0TA.................. 8.45 8.00 87

807.... .10

Test oscillator. .
Audio oscillator.,
Signal generator, .. .
Capacitance analyzer. . . . .
VU meter.............. 23.62 25.87 110

Microphone. ... ... ... .

Microphone. .. ... ... .

12-inch  electrodynamic
speaker.. . .. ...

A-B battery pack.

Tuning capacitor. . .. 40 8.76 156
4-mfd 1,000 v. filter ca-

pacitor...... ........ 67 5.68 152
4-mfd 1,000 v filter ca-

pacitor...... ... ...... v 4.28 152
Bell-ring ing transformer. . 46 80 174
Universal driver trans-

former 2.21 6.10 231
Vernier dial. . 1.65 1.80 109
Crystal...... 7.76 8.75 113
Steel cabinet 00 3.80 6.69 147
Channel racks 10.70 16.17 151

Our Industry is well aware of
the fact that it must sell itself to
other industries; that it cannot ex-
pect the others to beat a path to its
door. Conversation with an engi-
neer employed by one of the larg-
est automotive outfits in the coun-
try enroute to Chicago last month
leads us to believe, however, that
this consciousness of the need for
selling does not go deep enough.

Several electronic engineers are
employed by the automotive firm
referred to above. They are good
men. When mechanical and com-
bustion engineers approach them
for help in connection with a re-
search or design problem, and
tubes can solve the problem, the

August, 1947 — ELECTRONICS




NOW - A SIXTY-FIVE WATT
7, EIMAC TETRODE

TR

Hard Glass
Non-Emitting Grids

Instant Heating
Filament

Low Drive
Low Voltage

Low Feed-Thru
Capacitance

Low Cost
$14.50

TYPE 4-65A

ELECTRICAL CHARACTERISTICS
Filament: Thoriated tungsten

Yoltage = =« =« = = = o = © =+ o 60 v
Current = = = = = = = = = = = 3.5 amp
Grid-Screen Amp. Factor (Av.) - - - 5§

Direct Inter-Electrode
Capacitances {average)

Grid-Plate = o = o = ¢ o o = o 0.08 puf
Input = + = o = o = - = = o = 80 wuf
Output = = = = = = = = = = = 24 puf

TYPICAL OPERATION

Class C Telegraphy or FM Telephony
{Key Down Conditions, t Tube)

D-C Plate voltage =« - « - - 400 1000 2000 v
D.C Screen voltage = - - = - 250 250 250 v
D-C Grid voltage = = « =« = = — 40 —S0 —70 v
D-C Plate current - - - - - 100 25 125 ma
D-C Screen current - - - - = 40 37 35 ma
D-C Grid current = = - « = - 13 1 16 ma
Peak R-F grid input voltage - - 135 155 180 v
Driving power (approx) - - - 1.8 25 29w
Screen dissipation = - - - = = 100 92 88w
Plate power input -« = = = - = 40 125 250 w
Plate dissipation = = =+ = - = i2 30 50 w
Plate power output - - - = = 28 95 200 w

ELECTRONICS — August, 1947

Iy N TYPE

THE ANSWER TO THE TRANSMITTER-MAN’S PRAYER

Available now, type 4-65A is a small radiation cooled, instant
heating tetrode. Devoid of internal insulating hardware, the
4-65A was designed as a transmitting tube . . . not a blown-up
receiving tube. This rugged new Eimac tetrode really performs
at low voltage, and its instant heating thoriated tungsten fila-
ment makes it ideally suited for mobile installations. The 4-65A
operates well into the VHF, beyond the 160-Mc. band, and is
capable of delivering relatively high-power with a plate voltage
range from 400 to 3000 volts. As do other Eimac tetrodes, type
4.65A embodies the inherent characteristics of low grid drive,
low feed-thru capacitance, and general stability of operation.

Type 4-65A’s versatility of operation is demonstrated in the
adjacent data showing typical operation at 400, 1000, and 2000
volts. Additional data on the 4-65A are now available, write
direct.

EITEL-McCULLOUGH, Inc.
1771 San Mateo Ave., San Bruno, California

B Foliow the Leaders to v The power of R-F

/UBES

EXPORT AGENTS: FRAZAR AND HANSEN, 301 CLAY STREET
SAN FRANCISCO 11, CALIFORNIA, U.S.A,

75
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To insure top performance and long uninterrupted tube life, leading
manufacturers of electron tubes cooperated with Amphenol engineers
in designing these new Industrial Sockets. With 36 types currently avail-
able, and more to come, Amphenol Sockets today are available for
practically all electron tubes now in use.

Amphenol Industrial Electron Tube Sockets combine the best of design
in terminals, contacts and insulation. Quick-connect screw type terminals
simplity testing in original equipment and the replacement of sockets in
older equipment. Cloverleaf contacts, an exclusive Amphenol feature,
provide four full lines of contact to the tube pins and assure against loss
of conductivity under the heavy current loads of industrial applications.
Insulation materials have been chosen to provide maximum physical
strength, high arc-resistance and reduced carbon tracking. Barriers
provide extra safety factors.

These Amphenol Features Spell Top Efficiency

* First to comply with N.E.M.A. and Underwriters' specifications for industrial equip-
ment.

* Rugged insulating barriers prevent flashover and arcing in humid and dusty indus-
trial applications.

* Reversible binding screw terminals simplify wiring and maintenance.

* Cloverleaf contacts ., . four full length lines of contact with each tube pin.

See your parts jobber, or write today, for full technical and
cost data an Amphenol Industrial Electron Tube Sockets.

AMERICAN PHENOLIC CORPORATION

1830 South 54th Avenue, Chicago 50, Illinois

FITTINGS AND
ELECTRONICS

COAXIAL
CONDUIT o

CABLES AND CONNECTORS
ANTENNAS ¢ RADIO COMPONENTS o

INDUSTRIAL CONNECTORS,
PLASTICS FOR
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BUSINESS BRIEFS (continued)

help is forthcoming. That, says
our informant, is good but not
good enough. He believes the elec-
tronic engineers should familiarize
themselves with the work being
done by other engineers in the
plant so that they can voluntarily
suggest possible solutions, clinches
his argument by insisting that the
firm’s electronics department is a
service department, just as the
safety department is a service de-
partment. .. .. and who ever heard
0f research and development peo-
ple asking safety people for help?

Taxicab Radio System construc-
tion permits issued up to July 1 by
the FCC totalled 1,400 (10,000 mo-
bile units). As near as we can find
out, 217 systems (2,377 mobile
units) have been installed by one
manufacturer, and another 50 sys-
tems have been installed by other
companies., Many more have been
sold but not delivered.

Figures we’ve seen on the cost
of taxicab radio vary from 67¢ to
$1.40 per day, per cab, for a 50-
cab fleet. This covers amortization
of the cost of the equipment, in-
stallation, and maintenance. Dis-
patcher’s time is not included.

Mobile Radio is not without its
hazards. A friend of ours who
wanted to contact an experimen-
tally-equipped car the other day
picked up his telephone and asked
for the mobile operator. After con-
siderable delay a feminine voice
said, in a conventional manner
that made him suspicious: “Num-
ber please.” So he repeated: “Is
this the mobile operator?” Back
came the voice: “Yassuh, this is
Mobile. . ... Alabama.”

Common Carrier Service on 152
me for motoring doctors, salesmen
and others who must remain in
close contact with their offices is
about to break out of the experi-
mental into the commercial stage
in several cities. Equipment will
probably be rented.

Howard Hughes’ Radar for com-
mercial airplanes is coming off pro-
duction lines at the rate of 50 per
week, with initial production of
2,000 of the low-cost 16-1b devices
planned. First shipments went
largely to TWA for use in obstacle-
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warning service aboard 128 trans-
ports. Several other airlines have
ordered samples for experimental
installation, after witnessing dem-
onstrations. Use of two sets per
plane, one for obstacle-warning
service and the other for naviga-
tional use, is a possibility.

Technical Problems the Army,
Navy and Coast Guard would like
to lick include the following:

Development of 8,000-40,000 volt
rectifier tubes having lower fila-
ment drain.

Storage batteries having more
satisfactory performance at low
temperatures.

More accurate gages to show the
draft and trim of vessels at sea.

Simpler roll indicator for ves-
sels.

Effective naval fog detector.

Electronic device for instantly,
positively and effectively igniting
oil burners.

Miniature radio transmitter for
use in lifeboats, rafts and floats.

Continuous-sampling combusti-
ble gas indicator.

National Inventors Council
(Washington 25) can supply more
details.

Rotating Machines may soon en-
counter stiffer competition from
tubes in low-frequency (10 kc and
below) induction heating service.
Hydrogen thyratrons used as fre-
quency converters appear to have
distinct possibilities.

One Reason Why business will
not fall as far, or stay down as
long, as it did after the first world
war is the placing of large govern-
ment contracts with our industry.
They won’t avoid the blow. But
they will soften it.

Editorial Correspondence runs
heavily to letters asking who
makes this and that. Reference
to the Buyers’ Guide, published by
ELECTRONICS in mid-June, will save
us all a lot of time and trouble.

Possibility Of Error in this col-
umn keeps us awake nights. Should
one occur we will probably fall
back on the phrase overheard in a
McGraw-Hill elevator the other
day. A company researcher who
shall be nameless was heard to
remark that he had been “misin-
formed by a reliable source.”
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Audax

TWADE mANE

'YED-RIBBON

reproduecers

TUNED-RIBBON Pickup
model STUDIO - 81
(actual size — special

arm not shown)

e A model for every
purpose

ADMIRABLY this revolutionary NEW line by Audax bears out the

business maxim :—

“LOOK TO THE LEADER FOR LEADERSHIP”

Technicians, listening to the incamparable reproduction of

TUNED-RIBBON, have been startlad at the realism!

The technical side is eye-opening . . . Near-zero mass; linear
response to 15 ke.; practical output; point pressure of but 14
grams; jewel point; torsional action eliminated.

Translated into performance . . . clearcut, faithful fac simile
reproduction that takes you to the very studio where the
program originated. Ear-pleasing (there ought to be a word
in our language for it) . .. proving anew Audax right to the
slogan :—

**The Standard by Which Others Are Judged and Valued®

Yes, Audax TUNED-RIBBON has put something
into reproduced music that was not there before

« « « let YOUR ears be the final judge.

Send for literature

AUDAK COMPANY

500 Fifth Avenue New York 18
CREATORS OF FINE ELECTRO-ACOUSTICAL APPARATUS SINCE 1915
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MALLORY

Cardboard
Tubular Electrolytic

CAPACITORS

i R S
Round table method of pouring end seals ut Mallory Plant

We put more into them . . . You get more out of them

E MALLORY
5 oay 1|:u:'n¢;.na<
o CAPACITORA

Send for Mallory Capaci-
tor Catalog which contains
useful data on tubulars
and on other Mallory elec-
trolytic Capacitors.
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EPENDABLE PERFORMANCE at low cost has won widespread popularity
for cardboard tubular electrolytic Capacitors in low priced equipment
where operating conditions are not severe. Mallory tubulars are made under
the same rigid processing and inspection methods that haved earned for

Mallory Capacitors a world wide reputation for highest quality.

The extra inner seal, generous end seals and controlled freedom from con-
tamination in handling provide the extreme reliability for which they are
noted. Their long life, their ability to survive high temperatures and heavy
ripple currents are due to unique processing operations developed in nearly

twenty years of research experience.

gt s R SRR i ?; ek ey
] 4 #
PR MALLORY & CD Inc. i R e f\@%@

; ALLOR CAPAC.:I';OR54

.. (ELECTROLYTIC, OIL and WA)(}

=

P. R. MALLORY & C€O,, Inc., INDIANAPOLIS &6, INDIANA
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CROSS

» HARTLEY . . . Hartley’s law, that the amount of
information that can be transmitted in a given time
is proportional to the bandwidth of the cireuit, has
always seemed an unchallengeable fact of nature.
But now comes word that the law is up for revision.
We have it from W. G. Tuller, of MIT’s Research
Laboratory of Electronics, now completing a doctor’s
thesis on this subject. He, among others including
Professor Wiener of MIT and C. R. Shannon of the
Bell Labs, has proved that the Hartley rule must take
into account noise as well as signal. The old law said
that the product of bandwidth and time was a con-
stant for a given amount of information. The revised
law says that the bandwidth-time product should be
multiplied by In (1 + S/N) where S/N is the signal-
to-noise ratio. In a noise-free circuit, this multiplier
becomes infinite, so a finite amount of information
can be sent in zero time on any old bandwidth. The
practical man knows this just ain’t so. The rejoinder
is that all circuits do in fact transmit noise, so the
multiplier is not infinite. But it’s not necessarily
unity either, as Hartley implied. One important
result of the analysis is that all modulation schemes
(a-m, f-m, ptm, and so on) are essentially identical
in their ability to transmit information in a given
bandwidth with a given signal-to-noise ratio, a fact
long suspected. Only apparatus limitations (real
though they are) give f-m any noise advantage over
that possible from new a-m techniques when both use
the same bandwidth. Moreover the theory indicates
that none of the modulation methods now used is as
effective in combating noise as it might be. There is
as yet no published reference on this subject, but
several papers are expected in the forthcoming
months. Our guess is that the new theory, like many
another in the history of physical science, will open
new doors in practical technology. As soon as we find
a presentation of the theory in engineer’s language,
we’ll print it.

» FIDELITY . .. We commend the article by Harry
Olson which appears on page 80 of this issue. Taking
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a new slant on the question of audience desires,
Dr. Olson set up a system for changing fidelity acous-
tically, thus eliminating many questions rooted in the
electrical performance of the system. He concludes
that audiences prefer music as played, not doctored,
but hastens to add these conclusions are not neces-
sarily at variance with the findings of other investi-
gators, since the methods of measurement are
radically different. We take great heart, nonetheless,
from this evidence that listeners do prefer truly
natural reproduction, even though we have as yet,
apparently, no electrical system faithful enough to
demonstrate the fact.

» ULTRAFAX ... On this page last January we
considered the future possibility of facsimile trans-
mission on television channels, pointing out that the
television bandwidth is wide enough to handle 108,-
000 complete facsimile pages per hour. Such is the
speed of our industry that we now read, some seven
months later, of the Ultrafax system, described by
Niles Trammel of NBC testifying before the Senate
Commerce committee. Developed by RCA and billed
as “television used for communications”, the new
system is to operate at 1,000,000 words a minute.
Each transmitted page is handled as a single frame
of a television image and is separately photographed
at the receiving end. Mr. Trammel cited this device
as evidence that radio broadcasting was fast getting
into the printing business, and deserves freedom of
expression under the law equal to that enjoyed by
the newspapers. Being in the publishing business
ourselves, we extend the hand of brotherhood to the
broadcasters. But we pale before the cavernous maw
of Ultrafax, busily ingesting 60 million words an
hour. We have enough trouble getting together 100,-
000 words, more or less, each month. A big newspaper
publishes less than 200,000 words a day. So beware,
broadcasters, and get those typewriters oiled.
There’s big doings ahead.




Frequency

Movable panels between audience and talent permitted response to be cut
off at 5.000 cycles. Panels were concealed by a curtain during actual tfests

UBJECTIVE TESTS of frequency
range preference of repro-
duced sound have been made by
various organizations from time to
time. These tests appear to indi-
cate that the average listener pre-
fers a restricted frequency range in
monaural reproduced speech and
music,

There are three possible reasons
for the results of these tests, as fol-
lows: (A) That the average list-
ener after years of listening to the
radio and phonograph has become
conditioned to a restricted fre-
quency range and feels that this is
the natural state of affairs. (B)
That musical instruments are not
properly designed and would be
more pleasing and acceptable if the
production of fundamentals and
overtones in the high-frequency
range were suppressed. (C) That
the distortions and deviations from
true reproduction of the original
sound are less objectionable with a
restricted frequency range.

Distortions

The distortions and deviations
from true reproduction of the orig-
inal sound are as follows:

(1) Amplitude distortion
(2) Nonlinear distortion
(3) Spatial distribution
(a) Relatively small source
(b) Separated sources in two-way
loudspeaker system
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directional
respect

{e¢) Nonuniform
tern with
quency

4) Single channel system

5) 1’hase distortion

6) Transient distortion

7) Microphone placement and balance

8) Acoustics of two rooms, the pickup
studio and the listening room

9) Limited dynamic range

Difference in level of the original

and reproduced sound

Noise

s g o, o,

(10)
(11)

To obtain a better understanding
of the reason for the preference of
a restricted frequency range in re-
produced sound, a fundamental all-
acoustic test of frequency range
preference was made. A small or-
chestra was used for the source of
sound in this test. An acoustical
filter was placed between the or-
chestra and the listeners and ar-
ranged so that the filter could be
turned in or out.

Room and Filter

The floor plan of the room and
the general arrangement of the test
is shown in Fig. 1. The room was
designed to be the acoustical equiva-
lent of an average living room and
is 24 feet long, 20 feet wide and
9% feet high. It is partially fin-
ished in acoustical plaster backed
by two inches of Rockwool. A
wainscoat extends up four feet
from the floor. Drapes are also used
to cover a part of the wall surface.

The reverberation - time fre-
quency characteristic approximates

wWwWw americanradiohistorv com

pat-
to fre-

By HARRY F. OLSON

R(C'A Laboratories
Princcton, N. J,

that of a typical living room of this
size in a home or apartment. The
average ambient noise level in the
room without the orchestra or lis-
teners is 30 decibels.

The acoustical filter used in the
tests consisted of two sections. A
sectional view of the acoustical net-
work, the electrical equivalent, and
response characteristics are shown.

The filter was made in the form
of elements one foot wide by eight
feet in length. These elements were
pivoted at the top and bottom so
that the filter could be placed in or
out of operation by turning the en-
tire group of elements by means of
a lever. Overlapping strips backed
with felt gaskets, together with
weights, insured a soundproof joint
with the filter in the operating posi-
tion.

The response-frequency charac-
teristic of the filter approximates
very good commercial radio or pho-
nograph reproduction in the high-
frequency range. A cloth curtain
was used to cover the filters so that
listeners could not see what trans-
pired behind the curtain. The loss
in response introduced by the cloth
curtain is negligible. The parti-
cular condition, that is, the full fre-
quency range or the 5,000-cycle low-
pass transmission, was depicted on
a frequency indicator.

Test Procedure

The orchestra used in the tests
was composed of six semi-profes-

sional musicians. The following
instruments were used: piano,
trumpet, violin, clarinet, contra-
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Range Preference

FOR SPEECH AND MUSIC

Live talent played popular music, and people familiar and unfamiliar to an audience

talked. An acoustical filter consisting of movable panels'was introduced to cut off response

at 5,000 cycles. Results are presented here

69%

3%
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FIG. 1—Plan view of the room in which the tests were conducted, and a sectional view of
Electrical equivalent of the filter, and a graph showing response-

the acoustical filter,

frequency characteristic, are also shown (Above)

FIG. 2—Frequency-range preference of 1,000 listeners on popular music (Right)

bass, drums and traps. Popular
music was used for a major portion
of the tests. The orchestra was bal-
anced for the most pleasing condi-
tion. The balance was checked by
competent musical directors.

The listeners were selected from
random visitors to the Laborato-
ries. They were brought into the
room and told that there was a
source of music behind the curtain
which would be rendered under two
conditions, namely, A and B as de-
picted on the indicator, and that the
two conditions would change every
15 seconds. The listeners were
asked to vote for the condition
which they preferred on a ballot
provided for this purpose.

Results

Over 1,000 listeners participated
in the tests. The aggregate results
of all the musical tests are shown in
Fig. 2. It will be seen that there
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is a preponderant preference for
the full frequency range.

Tests were made on speech, where
the listeners were familiar with the
speaker’s voice. Under these condi-
tions, the listeners felt that there
was a detrimental change in the
voice when the frequency range was
restricted to the 5,000-cycle low-
pass transmission.

In tests in which the listeners
were not familiar with the speak-
er's voice, the majority voted for
the full range. The comments on
the restricted range were as fol-
lows: “muffled”, “muddy’’, “mushy”’,
“lacking in intimacy”, “pushed
back”, “not as intelligible”.

Conclusion

The results of the test do not co-
incide with most of the results ob-
tained on monaural reproduced
sound. In the case of reproduced
sound, there appears to be a pre-

wwWw americanradiohistorv com

[] FULL FREQUENCY RANGE

. 5,000-CYCLE LOW PASS

ponderant preference for a re-
stricted frequency range.

The results of the test reported
here appear to rule out the first two
reasons for the preference of a
restricted frequency range in repro-
duced sound outlined ir the intro-
duction, namely: (A) That the
average listener after years of
listening to the radio and phono-
graph has become conditioned to a
restricted frequency range and
feels that this is the natural state
of affairs. (B) That musical in-
struments are not properly de-
signed and would be more pleasing
and acceptable if the production of
fundamentals and overtones in the
high-frequency vrange were sup-
pressed.

There remains one other reason
for a preference of a restricted fre-
quency range in reproduced sound,
namely, the distortions (C) out-
lined in the introduction.
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Type GPN (Ground Pulse Navigaiion) a'rport area surveillance unit on air sirip at Little America, with ships moored in Bay of
Whales in background. This radar unit was used exclusively for keeping track of all aircraff within a 30-mile range

Electronics in the Antarctic

By HENRY C. BAILEY

Lieutenant, U. S. Navy
On duty with staff of Task Force
Sizty-Light

LECTRONICS as used during the

latest U. 8. Navy Antarctic
Expedition served three good pur-
poses: it substantially reduced the
magnitude and number of hazards
commonly associated with the ven-
turing of numbers of ships, air-
craft, and personnel into such wild,
bitter, unexplored territory; it per-
mitted certain operations hitherto
impossible; and the use of stand-
ard and experimental electronic
equipment under the conditions of
the expedition gave information of
considerable value in future design
and operation of that and other
equipment.

The purpose of this article is to
describe as completely as possible
some of the operational and experi-
mental uses to which electronic
equipment was put, while still re-
maining within the restrictions im-
posed by governmental security
regulations.

Radar in Ice

Radar did not find a new use
during this operation, but old uses
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were put to critical trial. It was
used very successfully in detecting
icebergs and growlers, in finding
opznings in the ice pack through
which columns of thin-skinned ves-
sels had to break their way, and
in conning vessels through concen-
trations of huge icebergs that al-
most defy imagination of bulk, fear-
ful aspect, and number.

Surface search equipment was
used successfully as ground-con-
trolled approach equipment on cer-
tain vessels. At close ranges planes
could be vectored into an ice-free
area for landing. One vessel in a
dense fog successfully vectored a
plane, taxiing on the surface, four
miles through ice-flecked water.
Solid indications were obtained
from the plane as well as from all
pieces of ice large enough to dam-
age the plane’s very thin hull, The
sea at that time was quiet and the
smallest pieces of ice showed up
clearly on the indicator.

Air search equipments proved
invaluable to seaplane tenders in
enabling patrol planes to return to
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their vessels after long flights, and
added to the utility of small ves-
sels used as emergency seadromes.
Usually planes on completing long
flichts had to let down through
overcast, for which positions had
to be furnished. Radar fixes were
provided by the air search equip-
ments. Aireraft were usually
picked up on return flights at about
80 miles and vectored in.

Under conditions where the sun
could not be used for compass check
after outgoing planes were air-
borne, radar provided the naviga-
tors with fixes for checking course
and ground speed. In all cases, air
search equipment definitely reduced
hazards attending air operations
in areas where navigation was
difficult.

Fire control radar equipment on
two vessels was used in observing
wind speed and direction at high
altitudes. Corner reflectors borne
aloft by aerological balloons were
tracked with these equipments out
to ranges near 55,000 vards, with
an average range of about 40,000
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Standard Navy shipboard and aircraft communications equipment installed at tem-
porary base camp on Antarctic ice

Effectiveness of electronic equipment on recent U. S. Navy

expedition, including radar and sonar for ships among ice-

bergs, radar and GCA for air navigation, radio for com-

munication, broadcasting, teletype, and radiophoto, and

an airborne magnetometer for aerial surveying

vards to signal fadcout. Valuable
wind information was obtained in
this manner, which sutstantially re-
inforced the framework of weathsr
information so vital to opcrations
of this nature. Bzcause of waather
conditions there would have been
no other way (o obtain this infor-
mation.

A relatively new, very high defi-
nition radar proved of great value
to the icebreaker carrying it in
working in the ice, in detecting
small targets that other equipments
missed, and in gaining greater de-
tail in targets of all sorts. During
one phase of the operation photo-
graphs made of the plan-position in-
dicator of this equipment enabled
hydrographers to complete a useful
and accurate coastal survey of a
group of islands which at that time
were shrouded in fog such that
aerial photography was impossible.

Three- and ten-centimeter radars
proved very dependable in reducing
navigational hazards associated
with icebergs and other dangerous
masses. With such radars, ice-
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cergs over 200 feet high were re-
liably deiected at more than 49,050
yvards, smaller icebergs at an aver-
age of 33,00 to 40,000 yards,
growlers of various sizes at an
average of 7,000 to 8,000 vards, and
pack ice, floating luose pack, and
brash at up to 13,000 yards. An-
tenna height was about 100 feet,
and equipment was in design-stand-
ard operation.

In most cases a sizable portion
of the top of the berg was project-
ing into the line of sight before
the tilted or rounded peak returned
a signal sweeping low enough to
intercept the radar antenna. On
very clear days the peaks of the
largest icebergs, reflecting much
light from all angles, frequently
were visible through glasses before
the returning radar signal swept
low enough to be detected.

Air search equipment proved in-
ferior to microwave surface search
equipments for detecting ice. Ice
was detected, but at generally
shorter ranges. The relatively
poor definition inherent in air

808 ey b~ S —

search was a marked disadvantage
in its use against dangerous ice
masses, although the prime func-
tion of the equipment, that of de-
tecting and determining range and
azimuth of aircraft, remained just
as important and just as effective
in high latitudes as anywhere else.

Sea return, the radar indicator
clutter caused by return signals
from the surface of the sea, proved
to be a limiting factor in the de-
tection of small icebergs and growl-
ers. Following an inverse fourth-
power relationship with range, in
rough seas it extended out some-
times to the maximum range at
which small ice masses, still large
enough to damage the vessel, could
be detected. In this way a hazard
was introduced, for growlers not
detected before they came within
the radius of sea return conceivably
could not be detected by radar at
all.  Actually, however, all ice
masses dangerous to navigation
were detected in time to be avoided.
Reduction of the gain of the re-
ceiver, and judicious use of such
controls os fast time constant and
time-varied gain proved of some
value in circumventing these diffi-
culties.

Meteorological conditions such as
fog, rain, snow, and weather fronts
were factors worth considering. It
is known that these effects attenu-
ate the radiated and reflected en-
ergy, the degree varying in in-
dividual cases. No serious handicap
was apparent, but the lack of finite
evidence of such handicap should
not deter from normal, common-
sense precautions. On occasions,
icebergs were detected at twenty
or more miles through very dense
snowstorms; but those same snow-
storms completely obscured all tar-
gets in the immediate vicinity of
the vessel.

No equipment failed utterly be-
cause of weather conditions. Diffi-
culties were had with high winds
blowing on rotating antennas and
placing unusual loads on their drive
motors. One case was reported
where the high winds forced water
into a drive motor and drowned
it. These difficulties were met by
alert maintenance personnel. For
the most part the materiel held up
well under the conditions encoun-
tered by the task force and is a
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credit to the painstaking effort
of designers and manufacturers
throughout the country.

Sonar in lce

Sonar found use as a substantial
aid in navigation of icewater.
Water temperatures in the ice re-
gions consistently lay near 32 de-
grees Fahrenheit, dropping as low
as 29 degrees in some areas. Great
uniformity of water temperatures
and linear temperature distribution
patterns made conditions for sound
propagation in Antarctic waters ex-
cellent beyond expectations. There
were exceptions to this, but in a
characteristic area the predominant
pattern showed an isothermal sur-
face layer between 60 and 80 feet
in depth, a slight negative gradient
between 80 and 300 feet, and a
slight positive gradient extending
below 300 feet. Deviation from
strictly isothermal conditions was
seldom in excess of a few degrees.

The only abnormality in opera-
tion of the equipment was asso-
ciated with changes in water tem-
perature affecting the resonant
frequencies of magnetostriction
sound projectors, necessitating mi-
nor adjustments of driver frequen-
cies by maintenance personnel.
This in no way constituted a diffi-
culty, for the tuning range of the
drivers is invariably broad enough
to include any conceivable change
in resonance characteristics of the
projectors.

Sonar became of great value in
detecting ice targets during condi-
tions of reduced visibility. Vessels
carrying horizontal echo-ranging
equipment used it in conjunction
with radar with excellent results.
Sonar detected ice masses too small
to be detected by radar through
sea return, even when swells as
high as six and eight feet were
encountered.

Sonar was not so trustworthy
when storms and heavy seas were
encountered. Under these sea con-
ditions the effectiveness of the
equipment was reduced because of
water noises and rolling of the
ships. One destroyer rolled 50 de-
grees under these conditions, and
an ice-breaker topped that.

During moderately calm periods,
and when water conditions were
at their best, sonar could be de-
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pended on to detect icebergs at
3,000 to 4,000 yards, growlers at
1,500 to 2,000 yards, and pack ice
or brash at up to 2,000 yards.

Ranges checked within 20 to 30
yards of radar ranges taken simul-
taneously, with a percentage rather
than fixed error. The velocity of
sound through salt water varying
with temperature possibly accounts
for the discrepancy. Bearings ob-
tained checked usually within two
degrees of the radar bearings. It
must be remembered, however, that
the target definition of sonar is not
to be compared with that of surface
search radar, so greater errors in
azimuth determination may be ex-
pected with the sonar equipment.

One vessel conducted a few ex-
periments to determine the utility
of echo depth-sounding equipment
for studying the temperature and
other refractive layers commonly
responsible for reverberations.
This study bears relationship to the
study of marine life and is also
of military value to the Navy. Re-
fractive layers were found at vary-
ing depths even in areas where the
temperature distribution pattern is
substantially vertical or linear.
This tends to indicate, especially in
the light of oceanographic studies
of planktonic forms of animal life
in these regions, that it was layers
of concentrations of these micro-
scopic organisms that comprised
the refractive media which gave
return signals. Knowledge of the
behaviour of any such refractive
area is of great interest to design-
ers of Navy echo-ranging equip-
ment, especially that used in sub-
marine warfare.

Sonar also found a use in the
study of marine life. The ability
of underwater sound equipment to
detect whales was noted, and fu-
ture operations of this nature may
provide much information on habits
of whales.

Radio Teletype

The radio teletype system estab-
lished between the USS Mount
Olympus, at or near the Bay of
Whales, and Washington, D. C.
was used extensively in passing
high-priority radio traffic to Wash-
ington. Approximately half a mil-
lion words of press copy were trans-
mitted in this manner from Antarc-
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Antarctic ice pack as seen on ppi screen
of 10-cm radar using 4-mile scale. Though
ice rose only few feet out of water at this
point, it was detected at 10,000 yards

Icebergs and growlers (dense icebergs
floating mostly under water) as seen with
10-cm radar using 20-mile scale. Some of
the bergs are up to 300 feet high and
1,000 feet long. Sea return is moderate

tica to Washington during the
course of the operation.

Radio Washington had little diffi-
culty in obtaining perfect copy for
an average of over thirteen hours
per day. Rhombic antennas and
an elaborate diversity receiving
system were used at the Washing-
ton end, the antennas trained ex-
actly on Little America. The
flagship was using standard type
19 teletypewriter tables operating
through Navy type FSA Western
Electric frequency shift keyers into
one-kilowatt transmitters connected
to vertical single-wire antennas in
a characteristic Navy installation.
Frequencies in the 12, 17, and 21
mc bands were found the most ef-
fective.

In spite of the fact that Radio
Washington had rhombic transmit-
ting antennas beamed on Antarc-
tica, reception by the Mount Olym-
pus was severely limited by high
interference level. Local transmit-
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Radar and radio antennas on USS Pine Island, one of the ships taking part in recent
U. S. Navy Antarctic Expedition. Despite large size of parabolic reflector, the P-band
air search radar on this ship did not give very good definition on ice targets

ters, being used on high power to
reach the remotely-located Eastern
and Western Task Group com-
manders, interfered badly with
reception from Washington. Stand-
ard shipboard receiving equip-
ment was used, operated through
model FRA RCA-manufactured
frequency shift converters; receiv-
ing antennas were the usual ship-
board single-wire verticals.

Directional antennas were erected
at the camp at Little America but
time limitations prevented their
being used operationally; they were
used for tests only, a few messages
being transmitted manually. There
is little doubt that had the same
radio teletype equipment been used
with these antennas both trans-
mission and reception would have
been vastly improved.

Radic Photographs

The Mount Olympus maintained
radiophoto circuits with Radio
Washington and Radio San Fran-
cisco throughout the operation. A
daily schedule was maintained com-

ELECTRONICS — August, 1947

mencing at 0600 GCT and lasting
usually three to four hours, that
time found the most dependable.

Frequencies in the 9 and 13 mc
bands were used for transmitting
and the 18 mc band for receiving.
Other frequencies were available,
but these were found to provide
the best circuit conditions during
the times chosen for schedules. ’

An Acme type CNP telephoto
transceiver was used with a model
FSD Press Wireless frequency-
shift keyer. One kilowatt of r-f
power and a single-wire vertical
radiator were used in the trans-
missions. This equipment was
monitored with a standard Navy
shipboard receiver, an oscilloscope,
and audio signal generator.

The urgency of other communica-
tions and the volume of outgoing
picture traffic prevented much ex-
perimenting on reception by the
ship, and only a few pictures were
received. Two pictures of very
good quality were received by the
ship while moored at Little Amer-
ica.
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At best the results in general
could be considered fair. The ma-
jority of pictures transmitted were
fair to good, with a few of excel-
lent quality. About 190 7-inch by
9-inch pictures were transmitted
to the Office of Public Information.
To provide these, many pictures
were transmitted more than once,
either on the same schedule or on

following schedules. Altogether
about 390 transmissions were in-
volved.

The long distance separating

Antarctica and continental United
States and the need for directional
antennas were the chief reasons
why the results were not better.
Radiophoto requires somewhat bet-
ter signal-to-noise ratios than man-
ual telegraphy or radio teletype,
and increased transmitter power
or the benefit of directional an-
tennas would have been the only
means of increasing the volume
or bettering the quality of pictures
transmitted.

Radio Broadcasting From the
Mount Olympus

About two weeks before the Task
Force sailed from U. S. ports the
operation was declassified and it
was learned that radio networks
would provide representatives to
participate in broadcast work.

The Mount Olympus was chosen
to do the transmitting. At that
time the only transmitters installed
on board suitable for broadcast
work were two Westinghouse 350-
watt Navy model TBM-7 equip-
ments. Obviously these transmit-
ters would not serve the desired
purpose because of their low power
and the 9,000 statute miles separat-
ing Long Island from Antarctica.
Accordingly a Collins, Navy model
TDH-4, 2,500-watt phone trans-
mitter was provided for installa-
tion.

The TDH-4 equipment was de-
signed for shore use where 230-volt,
3-phase power and an abundance
of space are provided. Special
transformers were provided ini-
tially to make available the neces-
sary voltage, but getting the bulky
units of the equipment in place on
board and erecting suitable anten-
nas proved difficult. One model
TBM-7 transmitter was removed
and set aside in the transmitter
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room to make more space available.
Doors were burned out where they
interfered with passage of the
larger units. Because the pi-net-
work output of the power amplifier
was designed to work into a mod-
erately low impedance, special
transmission lines were run top-
side through antenna trunks to a
home-made antenna change switch
and from there to either of two
doublet antennas cut to operate in
the 17 and 19 mec bands, respec-
tively. Since the new transmitter
was received when the ship arrived
at Panama, this installation work
was done at sea.

While the TDH-4 was being in-
stalled, the TBM-7 remaining in
operation was being used success-
fully. As the ship neared the half-
way point between Panama and
the Antarctic Cirele, installation
was completed on the TDH-4 and
it was placed on the air.

Frequencies in the 9, 12, 15, 17
and 19 me bands were allotted. Of
these, only the latter two were used
extensively. It is believed that
had higher frequencies been avail-
able they should have proved still
more satisfactory.

The War Command room was
used as a studio. At best it was

e ¥

not too good, as an expansion joint
in the superstructure traversed
this space and squeaked as the ship
rolled. A ventilation blower in an
adjacent space contributed to the

noise. Acoustics were somewhat
improved by hanging curtains
around the studio room. It was

in this room that control and moni-
toring equipment, RCA broadecast
microphones, an RCA 4-position
mixer and line amplifier with a
volume unit meter, General Elec-
tric wire recorders, and standard
Navy shipboard receivers were in-
stalled. All programs were re-
corded on the wire recorders as
they were transmitted.

Schedules were held with RCA
Communications and Press Wire-
less, Inc., twice daily at 1230 and
2330 GCT, one-half hour earlier
than the morning and evening news
roundups on the networks. On
these schedules broadcast times
were established and cues were ar-
ranged.

Four major networks were rep-
resented. DMwsst of the programs
were live news bulletins, with an
occasional interview of some per-
sonality on board. There was one
long program at Christmas when
pe-sonnel on board the ship talked

This modification of a commercial electronic metal locator located metallic objects
in ice at depths as great as 25 feet
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with their families in the U. 8.
Altogether about seventy seven
successful programs were trans-
mitted and used by the networks
mentioned. Sixteen others were un-
successful due to radio wave propa-
gation conditions.

Communication Facilities at
Little America

The original plan for air opera-
tions with the two-engine patrol
planes called for landings, take-offs,
and local flights of limited radius
being controlled from the air strip.
Longer flights were to be controlled
by the Mount Olympus, moored to
the ice within view of the landing
area. Ice conditions forced a change
in those plans, however, as the ship
was forced to retire to the vieinity
of Scott Island, leaving the base
camp to hold its own.

To serve as a control tower at the
air strip and to house the equip-
ment and operators, a Quonset hut
was erected. This building also
served as an airborne electronics
and general plane maintenance shop
in which were installed battery-
powered, dynamotor-operated air-
craft type transmitters and receiv-
ers for communication with the
ploncs, the ships moored to the ice,

Equipment for measuring velocity of sound
through ice
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and the Emergency Base. All trans-
mitting and receiving antennas
were erected in the necessarily con-
gested area, but the equipment op-
erated satisfactorily nevertheless.

Later, as time allowed, a Navy
model YR radio beacon, a 400-watt
intermediate - frequency transmit-
ter, and better intra-camp commu-
nieation equipment were installed
and the aircraft type radio receiv-
ers replaced by a-c operated re-
ceivers. Other improvements were
made, most notably in power sup-
ply facilities, which improved oper-
ations by reducing radio interfer-
ence. The camp being located as
it was on dry snow and ice, with
no physical earth ground, local in-
terference such as ignition and
commutator noise became a factor
of grave concern. There being no
way to shield equipment from the
gources of interference, it was man-
datory that the sources themselves
be eliminated. This was done by re-
shuffling the power equipment. A
two-kilowatt d-c motor-generator
set was replaced by a bank of stor-
age batteries floated across an a-c
rectifier charger, and most dynamo-
tor-powered equipment was re-
placed with a-c equipment.

The ice and snow underfoot was
several hundred feet deep and no
means were available to drill clear
through to the seawater below.
Even had a hole been drilled and a
suitable low-resistance ground cable
lowered, it is doubtful that inter-
ference conditions would have been
noticeably improved. Due note has
been made of this situation. Any
future operations in this area will
be provided with means for drilling
many holes through the ice in an
effort to raise the ground plane.

Before the flagship was forced to
depart, the USS Philippine Sea,
then 650 miles to the north, dis-
charged the six planes that were
to operate in the area. Good com-
munications were had between the
Mount Olympus and the planes on
their flight to the airstrip; voice
communication in the 4 mc band
was excellent throughout; the auto-
matic direction finders on the
planes operated nicely in the 400
ke band with signals from a two-
kilowatt transmitter.

Communications with planes on
long flights were vested in the
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Emergency Base radio station. This
camp was intended to be of a more
permanent nature since there were
possibilities that it would be occu-
pied all winter. It comprised a dou-
ble Quonset hut located about two
miles from the temporary base
camp at the airstrip and equipped
with voice and c-w transmitters
necessary to enable it to perform its
function. Power was supplied by
a diesel-driven a-c motor-generator
set. This Quonset was well insu-
lated from the weather and sealed
against sifting snow.

Rhombic antennas for transmit-
ting and receiving were erected at
this site and directed toward Wash-
ington, D. C. In addition, Marconi L
and T transmitting antennas and
miscellaneous receiving Marconi
and doublet antennas were installed.

Telegraph c-w communications
with planes on extended flights out
700 to 800 miles to the South Pole
and beyend were good at all times.
Tests with Radio Washington, us-
ing the rhombics, proved highly
successful on the 8, 12 and 16 mc
bands.

The absence of a physical earth
ground presented difficulties here
as at the temporary camp. A wire
counterpoise, connections to the
power plant and connections
through a tunnel to the old Little
America buildings, and the provi-
sions for use of only a-c operated
equipment eliminated these difficul-
ties. The 96-foot length of the
Quonset hut provided adequate
counterpoise for high-frequency
transmissions.

Ice and snow in Antarctica is so
dry that an antenna stretched out
on the ice works beautifully. The
snow is fine and grainy in texture
and perfectly dry, unlike that found
in the Arctic.

This snow does not pack down
very well, and hauling of heavy
equipment was seriously compli-
cated by that fact. Equipment was
loaded on steel go-devil sleds weigh-
ing about two and a half tons and
fitted with runners, and drawn by
D-6 Caterpillar tractors. On the
bay ice these tractors worked nicely
in the snow without any modifica-
tion. Up on the barrier the tracks
had to be fitted with oak extensions
which provided additional traction
and prevented the tractor from dig-
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ging down into the deep snow. To
draw the sleds up the steep slope
between the bay ice and the barrier,
a cable railway system was used
whereby the tractor or tractors in
use ran down the slope or on level
ice to draw the sled upward.

Ground-Controlled Approach

The objectives in transporting
bulkky MPN-1A and GPN-2 GCA
equipment to Antartica and setting
it up at Little America were three-
fold: (a) to provide facilities for
planes to land at Little America
under conditions of reduced visi-
bility; (b) to augment communica-
tion facilities and act as auxiliary
to airstrip control; (c) to deter-
mine the practicability of GCA un-
der the difficult conditions for
movement, installation, and opera-
tion of the equipment.

The completed installation of the
GPN equipment accomplished the
first two objectives. Although the
MPN was not used operationally,
still it was installed and tested suc-
cessfully, satisfying the third ob-
jective.

Temperatures varied constantly
between 26 degrees below and 29
degrees above zero Fahrenheit.
One blizzard struck, bringing tem-
peratures around 14 degrees and
winds up to 45 knots.

Problems in installation arose by
the dozens. Initially it was discov-
ered that the 26,500-pound prime
mover for the MPN equipment,
when removed from the ship at the
edge of the bay ice, not only could
not move under its own power in
the 15-foot thick snow and ice, but
required two D-6 tractors to tow it.
The prime mover for the GPN
equipment was similarly immobil-
ized. These problems were circum-
vented by lifting the radar shelter
of the GPN off the six-by-six truck
bed, and by placing skids under the
MPN trailer and towing it by trac-
tor. In each case the associated
prime mover was useless. The GPN
shelter was towed on its own skids.

The heavy diesel generators pre-
gented similar problems., The GPN
generator was equipped with heavy
metal skids before leaving the ship.
The MPN generator truck, being
useless as a prime mover, had to be
left on board, so the truck bed with
generators attached was lifted off
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and placed on a go-devil sled which
could be towed by a tractor.

Both spare parts trucks, one for
each major unit, were left on board
ship. Only those parts necessary
for operation were brought ashore.

The MPN being so heavy and
difficult to move, and in light of
the fact that weather conditions
made unnecessary the precision fea-
tures of the MPN, it was decided to
install the GPN first and place it in
operation. Accordingly, the GPN
was placed on 8-inch by 8-inch wood
timbers laid on level snow and work
of assembly and preparation was
begun. Spare parts were brought
up by sled from the ship. The gen-
erator was hauled to a convenient
position about nine feet from the
door end of the shelter and a tar-
paulin was secured between the two
so the door to the shelter would
open on a place protected from the
wind. A 16-foot-square tent was
pitched in the immediate vicinity
for housing the GPN spare parts
and auxiliary radio equipment. It
was also used for living quarters.

Throughout the flight operations,
the performance of the GPN equip-
ment was satisfactory. Whenever
possible, planes in local flights were
controlled by this equipment. With
its associated communication equip-
ment it was often called on to act
as control tower, which it did nicely.

After the GPN installation was
well under way, installation of the
heavier MPN was begun. Erection
of the MPN search and elevation
antennas and elevation antenna
housing was completed in cold,
windy weather. Because of the time
element and the prospective brevity
of operational usage the heavy ra-
dome for the search antenna was
not installed. No technical or me-
chanical difficulties were experi-
enced in the installation, but the
wind and weather reduced the effi-
ciency of maintenance personnel to
a low point. Many of the operations
had to be performed without gloves,
and work could be continued for
only a few minutes at a time.

All components worked perfectly
when the equipment was placed in
operation and power applied.
Tests made to determine its effi-
ciency under adverse weather condi-
tions proved quite satisfactory.

The time factor entered into the
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proceedings again, however, and
made it necessary that the equip-
ment be dismantled and transferred
back to the ship. The GPN was still
operating nicely and could perform
all the vital functions. Accordingly,
work was started—and halted three
hours later by the blizzard.
Altogether a great deal of infor-
mation was gained through the in-
stallation, test, and operation of this
equipment at Little America. Al-
though the main unit of the GCA
system, the MPN, was.not used op-

Airborne magnetometer used in surveying
portions of Antarctic continent

erationally, the main objectives of
the operation were accomplished.

The Magnetometer

The initial purpose behind the
provisions for use of the airborne
magnetometer during this opera-
tion was to obtain magnetic profiles
along the tracks flown by the photo-
reconnaissance planes operating
from Little America. Properly in-
terpreted, these profiles would give
information on the geological for-
mations in the earth’s crust, and in
favorable locations disclose topo-
graphic features buried under ice
and snow and trace major geologic
trends and structures. Used in this
way a valuable supplement to the
aerial photography of significant
parts of the Antarctic continent
would be provided.

To accomplish this the U. S. Geo-
logical Survey and the Naval Ord-
nance Laboratory cooperated to pro-
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vide personnel and equipment to
participate in the operation,

The equipment used was the
Magnetic Airborne Detector devel-
oped by the Naval Ordnance Lab-
oratory and used by the Navy in
antisubmarine warfare, modified
by the Naval Ordnance Laboratory,
the U. 8. Geological Survey and the
Office of Petroleum Reserves to al-
low its use as a geophysical sur-
veying instrument.

As modified, the magnetometer
measures electronically the fluctua-
tions in the terrestrial magnetic
field intensity caused by the varia-
tions in magnetic properties of dif-
ferent materials in the earth’s
crust, amd continuously records
them on a paper chart as the plane
moves on.

Two of the planes brought to
Scott Island by the Philippine Sea
were equipped with the necessary
frames and supports to carry the
magnetometer. Unfortunately, be-
cause of operational difficulties and
weight limitations the racks had to
be removed before the planes could
take the air; because of curtailment
of flight operations at Little Amer-
ica it was not until the last five
days of the ice reconnaissance that
makeshift racks could be installed.

Considering the prospective brev-
ity of the operations, the objective
in the use of the magnetometer be-
came one of investigation of the
usefulness of the equipment in the
Antartic area. To accomplish that,
magnetic profiles were made of well-
known terrain so that their utility
could be evaluated.

Four flights were started. The
first was a test hop; the fourth was
unsuccessful due to engine failure.
The two remaining flights, of 43
hours duration each, were highly
successful.

As a result of the flights, previ-
ously-made suppositions as to the
material content and the topo-
graphic aspects of the areas tra-
versed were in some cases confirmed
and in others disproved ; whether or
not previously suggested, the mate-
rial composition of the crust along
the plane’s tracks was determined.
The coastline, if you can designate
as such the place where eternally
ice-covered land meets eternally
ice-covered sea, was delineated in
the path of the plane.
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FIG. 1—Recorder can be either connected directly or by induction to telephone

Telephone Recording

LEGALITIES

Use of telephone recorders is now
permitted by FCC for legitimate ac-
tivities as described in Docket No.
6787. This change in regulations gov-
erning recording or monitoring tele-
phone conversations has been made
because of the utility of permanent
documentation of telephone conver-
sation

Personal privacy of telephone con-
versations will be protected by the
use of a distinctive tone {exact na-
ture of which had not been decided
upon at press time) when a recorder
on the line is operating. Telephone
companies will provide and maintain
the tone generator

APPLICATIONS

Monitoring message telephoned by
contract officers, lawyers, public rela-
tions executives, doctors, others whose
conversations warrant exact transcrip-
tion

Automatic recording of messages
in absence of person called

Transacting business by telephone
such as recording accumulated orders
at night over long-distance toll cir-
cuits from branch offices, permanently
recording telephone orders and thus
eliminating need for written confirm-
ing orders, telephone dictation from
field to home office

Recording fire alarms, calls to po-
lice, dispatching instructions of public
utilities including railrcads and power
companies, military commands

TELEPHONE lines carry not only
speech signals, but also inter-
fering noise, ringing and other op-
erating voltages. Any connection to
a recording circuit should elimi-
nate interference between the tele-
phone pair and ground, provide
isolation for direct current, and
should not affect or be affected by
the operating voltages nor should
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Electronic dictating machines can be used to record

important telephone conversations. Either direct or

induction connection to the line is suitable. Design

considerations are given

By K.L.MaclLVAIN

Bzecutive Assistant
Dictaphone Corporation
New York, N. Y.

appreciably load the telephone line.
A typical direct connection is
shown in Fig. 1A. The capacitor
provides d-c isolation; the trans-
former blocks longitudinal current
(produced by voltage between the
telephone pair and ground). Trans-
former input impedance should be
sufficiently high not to appreciably
load the line. If the transformer
input impedance is low, for exam-
ple 500 chms, a series resistor added
in the primary circuit, 4,500 ohms
in Fig. 1B, prevents loading.
Although speech levels to be ex-
pected from a telephone line vary
widely, signals available with the
direct connection range from -10
db (where 0 db equals 6 milli-
watts) for peak levels to —40 db,
with good local voice levels averag-
ing around 0 db but with many be-
tween —10 and —15 db. Regardless
cf the high standards at which tele-
phone lines are maintained, wide
ranges in speech levels are to be
expected because of conditions be-
yond control of telephone engineers.
The recording equipment must,
therefore, be designed to record
satisfactorily a 40-db range, al-
though the extreme range might
be as great as 60 db. To keep the
recording level within the range of
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the recording medium, automatic
control circuits should be incorpo-
rated in the recorder.

Inductive Pickup

With the inductive connection,
shown in Fig. 1C, the telephone ter-
minal equipment forms one winding
of a transformer and the recorder
pickup is the other. The pickup is
formed into a flat unit that can be
placed under the subscriber’s set.
The transformer so formed has low
coupling between primary and sec-
ondary because of the relatively
large spacing. The inductive pickup
should be electrostatically shielded
to eliminate effects of undesirable
fields in the vieinity. From 40 to 60
db are lost in this form of coupling,
so the recorder amplifier must have
greater gain than for the direct
connection. Hum-bucking arrange-
ments can be added to neutralize
fields from local motors and trans-
formers, but because such fields are
neither constant in magnitude nor
direction, complete cancellation is
difficult.

Either method of connection is
satisfactory, and now that record-
ing telephone conversations has
been made legal many applications
for this technique will be realized.

89



]
Measuring Speed
With WWV

Point Mugu, Oznard, Calif.

A variable reluctance tachometer is used to generate a frequency proportional to the
speed of revolution of a shaft. This frequency is compared to that of a variable frequency
oscillator. Means of obtaining harmonics of WWV’s 440-cps signal for calibrating the

oscillator are described

RECISE speed measurements of
P a shaft revolving at approxi-
mately 30,000 rpm were required
for an ordinance evaluation. Me-
chanical connection to the revolving
quill on the end of the shaft was
undesirable because of dyramic bal-
ancing problems at such high speed,
S0 a variable reluctance generator
was designed and constructed that
develops 2,000 cps at 30,000 rpm.
Because commercial frequency
meters are so highly damped that
they cannot follow the rapid fluctua-
tions in speed that were to be meas-
ured, it was necessary to use a more
sensitive and accurate method. This
was done by comparing the tachom-
eter frequency to that of a cali-
VARIABLE RELUCTANGE brated oscillator.
GENERATOR To calibrate this oscillator, a har-
~0,0008 ~ monic amplifier producing precise
audio-frequency check points
spaced at 220-cps intervals and de-
‘ > “ rived from the 440-cps modulation

FIG. 1—The variable reluctance tachometer is at the extreme right

4
[e]

I

I~ N
P, OSCILLATOR

o= a-gg §§ of WWV was designed. A novel

23 frequency selective, degenerative

§§ limiter is incorporated in this am-

® o plifier. A center clipper is also em-

0.0001 | - —0 ployed, so a slice of the received

L 0.01 = s signal is thereby utilized and noise

0,56 MEG ‘i EE is reduced considerably.
SHIELOED T —é%
. o= Tachometer

f
1 0.7
1 MEG .
L - The end of the quill has four
! plane sides and four intervening
) . sides that are segments of a circle
Lo = ~0.0008~ (a square nut with rounded cor-
oo ners). A variable reluctance gener-
ator shown in detail in Fig. 1 was

FIG. 2—At the left is the excitation and takeoff circuit for the variable reluctance ConStrUCt.ed to serve as a tachom-
tachometer; at the right is the mixer output eter. It is mounted so that the end

i
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Laboratory setup for measuring high-speed rotation consists of (irom left to
audio mixer, audio oscillator, cathode-ray oscilloscope, and f

of the quill served as the generator
armature, no mechanical or electri-
cal connection being made to the
quill. The tachometer is accurately
located in place by dowel pins, mak-
ing removal easy; it is unnecessary
to remove the tachometer when
changing the belt.

With reference to the two fixed
poles of the tachometer, the flat
sides of the quill represent wider
air gaps than the rounded sides.
The magnetic circuit is roughly U
shaped, with a coil on each of the
two opposite sides of the yoke held
rigidly by a nonmagnetic insert
welded into place. Direct current is
supplied to one of these coils to fur-
nish excitation. By means of a fil-
ter, the alternating current gener-
ated in this coil is prevented from
reaching the d-c¢ source, which due
to its low impedance, would act as
a short circuit.

A capacitor is used to isolate the
d-¢ from the second coil. The coils
are connected so that their alternat-
ing currents added. The schematic
circuit of the variable reluctance
generator, its excitation circuit, and
its output to line matching circuit
are given in lefthand portion of
Fig. 2.

The excitation and output cir-
cuits are combined on a single chas-
sis. A small capacitor across the a-c
output of the tachometer reduces
its high-frequency harmonie con-
tent. The resultant wave shape is
nearly sinusoidal. The a-c output is
differentiated to reduce 60 cycle
pickup, then fed into a line-match-
ing transformer. On the other end
of the line a stepup transformer is
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used, followed by a double differen-
tiator and final transformer. The
filtered output of the tachometer is
thus an alternating current whose
frequency is at all times propor-
tional to the rotational speed of the
quill. This frequency and its varia-
tion car. be measured or recorded in
several ways, depending upon the
accuracy required and the magni-
tude and frequency of the speed
variations.

Frequency Indication

Use of an electronic frequency
meter would have required an am-
plifier to increase the tachometer
output voltage to 0.25, 0.5 or 4
volts, depending upon the meter,
but this method although conveni-
ent, is subject to inaccuracies. Com-
mercial electronic frequency meters
are usually guaranteed to give an
accuracy of two percent of the full
scale value if the power supply vol-
tage is regulated, and the input
voltage must be held to within 0.5
volt to obtain this accuracy. Al-
though many frequency meters are
considerably more accurate than the
manufacturer’s guarantee ind i-
cates, the possibility of errors as
large as 1,500 rpm excluded their
use.

The determination of whether a
meter were accurate or not required
the development of a means of cali-
bration. As the indicating instru-
ment scales of such meters are
rather short and their motions
highly damped, it was decided to
use the necessary calibrating equip-
ment directly.

The output of an audio oscillator
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right) exciter and line matching unit for the tachometer,
ull-wave rectifier and wideband amplifier

set at approximately 2,000 cps can
be mixed with the tachometer fre-
quency and fed into a headset (or
an oscilloscope). A third or beat
frequency can be heard (or seen).
The number of beats per unit of
time is equal to the numerical dif-
ference in the component frequen-
cies over the same unit of time.

If the numerical difference is low,
such as one beat per minute, an os-
cilloscope or electron ray tube is
particularly desirable. The oscilla-
tor output can be applied to one set
of plates in the cathode ray tube
and the techometer frequency to the
other set, the resulting Lissajou
figures are a positive visual indica-
tion of minute changes of frequency
even if the beat cycle extends over a
long period of time. Similarly an
electron ray tube can also be used to
adjust the oscillator frequency to
that of the tachometer. In this in-
stance an amplifier is needed on the
output of the reluctance generator.
The number of times the magic eye
winks indicates the beat frequency.

To obtain aural indications of the
oscillator and wvariable reluctance
generator, a mixer unit was con-
structed, the circuit of which shown
in the righthand portion of Fig. 2.
The oscillator output was connected
to a stepup transformer, then dif-
ferentiated and fed into a final
transformer. The line from the
variable reluctance generator
matching unit is also terminated in
a stepup transformer, the output of
which is differentiated twice and
then connected to the output trans-
former. By means of a single pole,
single throw switch, these two al-
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ternating voltages can be multi- The greatest variation of the os- considered absolutely accurate, into

plied. A difference in frequency is cillator frequency is warmup drift
detected in a headset by periodic and it was found that the oscillator
changes in amplitude or beats. should be turned on for at least two
When the switch is open the two hours prior to being used. Varia-
voltages are not mixed and visual tions in power voltage influence the
indicating means are then con- oscillator, so a voltage regulator
nected. If it is desired to measure should be used with the oscillator to
a frequency difference which is too insure accuracy.
high to be counted, as above des- Ambient temperature changes
cribed, the mixed output can be am- are only of minor importance in the
plified and rectified. The output of laboratory. It was found that
the rectifier can drive a recording placing a weight on the oscillator
galovanometer; the changes in am- case altered the frequency, so a
plitude correspond to beats. rugged case assembly was con-
structed, and the oscillator was
shock mounted to minimize the
Accuracy of the observed data de- effects of vibration incurred in
pends upon the absolute accuracy transporting the instrument. Mov-
of the audio oscillator. The dial ing the oscillator is always done
furnished by the manufacturer carefully as vibration or jolting
could not be read closely enough, so could effect the calibration.
a micrometer dial (National B-189- The harmonic amplifier, described
B) and gear box (National NPW- below, is connected to a radio re-
O: 20 to 1) were installed. The ceiver output and beat against the
number of cycles per second, per oscillator. Check points are ob-
division, was thereby reduced to 14 tained at 1,760 and 2,200 cycles per
in the vicinity of 2,000 c¢ps. The dial second corresponding to the fourth
graduations permit accurate read- and fifth harmonics of WWV’s 440
ing and calibration to better than cps tone modulation. An intermedi-
one tenth of a division, which is ate check point is obtained at 1,980
plus or minus 0.035 percent of the c¢ps. Many other check points are
basic quill speed. The audio oscil- available between 650 cps and 5,000
lator was modified in order to ob- ¢ps. A curve of dial setting against
tain the 1,760 and 2,200 cps check frequency drawn through the vari-
points on the same band. A still ous check points is used to interpo-
better dial and gear reducer combi- late intermediate values of fre-
nation might be used, but then the quency.
stability of the oscillator becomes
the limiting factor. Similarly, the

Audio Oscillator

Harmonic Amplifier

frequency range of the oscillator The purpose of the harmonic am-
could have been narrowed to 450 plifier, as stated above, is to con-
eps. vert one frequency, which may be
92
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a number of higher frequencies,
which are equally accurate and
which can be used for the calibra-
tion of an audio oscillator or other
devices required for frequency ox
time measurement. The National
Bureau of Standards provides a
continuous day and night broadcast
of standard radio frequencies which
are modulated at 440 cps, accurate
to better than 1 part in 10,000,000,
This broadcast was taken as the
primary standard for frequency
measurement. To beat the audio
oscillator against the 440 c¢ps modu-
lation would be of little value at
2,000 cps. It was therefore neces-
sary to design a harmonic amplifier
which would develop and amplify
a number of whole and fractional
harmonics of the basic 440 cps fre-
quency and at the same time effect-
ively suppress the original fre-
quency to prevent its interference
with the desired frequency. Fre-
quencies of 1,760, 1,980 and 2,200
cps were particularly desired in this
instance for the previously de-
scribed calibration.

In the harmonic amplifier, a ra-
dio receiver output feeds into a
transformer used to excite the grids
of a push-pull stage as shown in
Fig. 3. A differentiator is con-
nected in each grid to reduce the
response to low frequencies, yet
permit the desired frequencies to
pass with little attenuation. A rela-
tively low resistance is used in each
plate circuit in order to obtain the
desired characteristics as a clipper
stage. A variable positive bias on
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the cathodes can be adjusted so
that only the peaks are amplified by
each grid and center clipping re-
sults.

The next stage is also push-pull,
with differentiators in the grids.

The transformer coupled output
is then fed through a differentiator
to the first peak limiter stage. This
is not a conventional Iitmiter be-
cause only certain frequency ranges
are affected and because of its de-
generative action. The low fre-
quencies are passed through a re-
actance coil to the dual diode, each
half functioning for an alternation.

High frequencies are passed
through a capacitor shunting the
reactor. Thus the high and low
frequencies are impressed upon the
limiter. Where these have suffi-
cient amplitude to be conducted
through the limiter as determined
by the setting of the bias potentio-
meter, the grid is excited by a po-
tential derived from the plate,
whose phase is in opposition to the
incoming signal on the grid, pre-
venting the further increase of grid
potential in either direction beyond
a certain point for a given set of
conditions. The resulting wave
might be described as a wave
clipped not squarely but with rip-
ples. The harmonic content of the
outnut is rather high.

The remaining stages amplify
the medium range of frequencies.
To accomplish this, a differentiator
is placed in each grid to attenuate
the low frequencies, and in certain
cathode circuits, parallel circuits
are placed which resonate at ap-
proximately 440 cps in order to
further reduce the fundamental by
degeneration. Certain stages have
parallel circuits in their plates to,
increase the selective amplifica-
tion of the desired harmonics. The
fundamental has been considerably
reduced before the signal reaches
a second limiter, but certain parts
of the complex wave are of greater
amplitude than others, so the Ili-
miter is employed to even out the
complex wave. Because there are
no appreciable low frequencies pres-
ent, the limiting action is confined
to the higher frequencies. The am-
plifier’s overall frequency response
is shown in Fig. 4. In some of the
amplifier stages a plate resistor and
capacitor are used in the load cir-
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cuit. The capacitor is for the pur-
pose of reducing the response to
the excessively high frequencies.

All transformers are given re-
sistance loading and series grid re-
sistors are used for stability. A re-
sistor-capacitor combination is used
in all plate supply leads except in
the power stage, to prevent coupling
between stages through the high
voltage.

To check for self oscillations, one
uses various input frequencies and
observes the frequencies appearing
at the various binding posts (such
as those numbered 1, 2, and 3 in
Fig. 3) on the panel. At no point
should the amplifier show a pro-
nounced response to any one input
frequency. The plate supply volt-
age can be from 150 to 300 volts
d-¢; at the higher voltage the total
current drain is under 100 ma. The
plate supply voltage is used to set
the clipping and limiting levels, so
it should be regulated. The filament
transformer should be of sufficient
capacity to provide current for the
heaters and pilot light. It is im-
portant that this transformer be
isolated physically or shielded mag-
netically to prevent 60-cps pickup
by the harmonic amplifier. The fila-
ment leads are shielded throughout
for the same purpose.

Operation

The onlyv controls on the har-
monic amplifier consist of three li-
miter adjustments, the first of
which can serve as a gain control to
supplement the receiver’s control if
desired. Once made, the settings
of the others do not require read-
justment. The first control adjusts
the center clipper and the second
and third adjust the peak limiters.
These adjustments are not critical
and can be set to operate effectively
on a slice of the received signal, re-
ducing noise. The amplitude of the
signal and the degree of fading de-
termine the amount of center clip-
ping which can be used. The peak
limiters, while adjustable, neverthe-
less have a slight self-regulatory
feature which adjusts the limiting
action according to the amplitude of
the signal.

Radio receiving conditions are
particularly poor at times on the
West Coast, so it was necessary to
calibrate the audio oscillator when

wWwWw americanradiohistorv com

reception was somewhat improved.
Fading and static combine to make
calibration difficult; however, ex-
traneous man-made noise can be re-
duced by moving the receiver to a
location a few miles from noise gen-
erating devices. Fading can be re-
duced by diversity reception, the re-
ceivers preferably having a com-
mon automatic gain control so that
the receiver or receivers momen-
tarily active would desensitize the
others, thereby reducing the tube
hiss and noise pickup. When fad-
ing was particularly pronounced, it
was found that the last two ampli-
fier stages could profitably be used.

The output of the audio oscillator
can be introduced in the output
stage of the harmonic amplifier.
Otherwise the output of the audio
oscillator can be connected directly
to the amplifier or through the
mixer unit.

The oscillator is adjusted until
its frequency is synchronized by
aural and visual means with one of
the frequencies obtained from the
harmonic amplifier until no beat
frequency is heard. The only visual
means which is satisfactory as an
aid to aural means is by using an
oscilloscope whose sweep is synchro-
nized to the desired frequency. With
so many harmonics and static pres-
ent, Lissajou figures or magic-eye
techniques cannot be used. Sharply
tuned audio filters, such as used in
connection with radio range receiv-
ers can be used to great advantage.
The setting of the oscillator and the
corresponding frequency as derived
from WWYV broadcasts can thus be
determined.

Numerous tests were run with
the equipment described herein.
The equipment was operated with
different quills, with and without an
idler pulley, in order to simulate
different speed and speed variation
conditions for analysis by the tacho-
meter. Rapid fluctuations in speed
were readily detected as were small
changes in speed. The factors de-
termining speed and causing irre-
gularities could conveniently be
studied using these techniques.
The equipment provides an ex-
tremely accurate means of measur-
ing speed and rapid variations of
speed and should find many appli-
cations where accurate measure-
ments of this nature are required.
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Permeability Tuning of

Analysis of permeability-tuned series loop and transformer-coupled loop circuits. Per-
formance is compared with that of the familiar capacitance-tuned high-impedance type.

Coil-winding data for obtaining proper pitch for oscillator tracking are also given

l
|

FIG. 1—Transformer-coupled loop circuit

ERMEABILITY tuning has been
Pused widely in automobile re-
ceivers and has been found to be
very satisfactory for such use. The
advantages to be gained by this
method of tuning rather than a
gang capacitor are: smaller size,
lower cost, and improved signal-to-
noise ratio when tuning a small-
capacitance antenna.

Of these advantages only lower
cost would ordinarily be of great
importance in the design of home
receivers. Unquestionably, the
greatest barrier to the wide accep-
tance of permeability tuning is the
degradation of loop performance
which is encountered, particularly
in small table medels.

At present there are two accepted
methods of permeability tuning a
loop antenna. In both cases the
loop must be of the low impedance
variety and is usually constructed
of two to four turns of heavy copper
wire or ribbon. The two methods
which we will consider are:
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1—The transformer-coupled cir-
cuit wherein the loop is connected
to a small primary winding which
is coupled to a secondary winding
which in turn is tuned by an iron
core. The schematic diagram ap-
pears in Fig. 1.

2—The series loop circuit wherein
the loop is connected in series with
the tuning coil. The schematic dia-
gram of this connection appears in
Fig. 2.

The analysis of the transformer-
coupled circuit will follow very
closely a previously derived method
for the capacitance-tuned low-im-

FIG, 2—Series loop circuit

pedance loop'. The analysis of the
series loop circuit will follow the
method given by Polydoroff’. Gain
and signal-to-noise ratio will then
be compared for the two circuits
and a further comparison made
with the usual high-impedance ca-
pacitance-tuned lcop antenna.

For the purposes of these com-
parisons, a table model receiver hav-
ing an area of 82 square inches
available for the loop will b2 con-
sidered. Knowing the loop area and
the number of turns, the effective
height of the loop is found from the
formula

Table I—Series Loop Circuit

Frequency Loop Effective Figure of Tuned Circuit.
in ke 0 lleight wv/m Merit Impedance, wlLQ
1,500 90 0.0093 0.836 115,000 ohms
1,000 95 0.0062 0.588 231,000 ohms

600 110 0.0037 0,108 118,000 ohms
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A
The effective height of the loop mul-
tiplied by the gain of the input cir-
cuit is equal to the figure of merit of
the loop.

To find the thermal-noise pro-
duced in the input circuit, the
tuned circuit impedance must be
known, and this will be calculated
for each of the three type circuits
compared here.

he = in microvolts per meter (1)

Analysis of Series Loop Circuit

The factor which determines the
gain obtainable with the series loop
is the tuning range available in the
permeability-tuned coil. It was de-
termined experimentally that a
linear piteh, 130-microhenry, pro-
gressive-wound coil on Bakelite tub-
ing having dimensions of 0.206 inch
I.D. and 0.226 O.D., tuned with a
commercially available iron core
whose dimensions are 0.200 inch
diameter and 1.5 inch long, could
be made to have an inductance
change of 11 to 1.

Inasmuch as the dial calibration
which can be obtained with a linear
pitch coil was found {o be somewhat
more crowded at the high-frequen-
cies than is usual with a tuning
gang and since this crowding was
deemed to be unsatisfactory, a vari-
able-pitch coil having three differ-
ent pitches was designed and was
found to be a great improvement
over ganged capacitors insofar as
dial crowding is concerned. Such a
coil having an initial inductance of
130 microhenries was found to have
an inductance change of 10.3 to 1.
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FIG. 3—Left, the primary is wound in two sections over the secondary. Full view
of the secondary winding appears at right

Applying a formula® to find the
size of the loop which may be tuned
we have

L, I:P-cff - %"L‘z_,

(fm:\x)g —
(fmiu)2

where L; = loop inductance
L, = tuning coil air inductance

L, =
1

To tune the complete broadcast
band with some allowance for drift
and misalignment, f,.. must be at
least 1,610 kec and f... at most 535
ke. This is a frequency range of
3.01 to 1 or the equivalent of a 9.06
to 1 inductance change. Substitut-
ing in BEq. 2 with a p. of 10.3 for
the variable pitch coil,
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For the 82 square-inch loop which
is being used in this instance, it
was found that 20 ph was obtain-
able with 5.6 turns. The effective
height of this loop is calculated by
the use of Eq. 1. The Q of the cir-
cuit is very nearly the @ of the
tuning coil itself since it forms the
greater part of the total inductance,
and figure of merit equals heXQ.

Knowing that the total induc-
tance at 1,610 kc is 130 + 20 or 150
wh, the inductance at other fre-
quencies is found by multiplying
150 by the square of the frequency
ratios. For example at 1,500 ke,
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L=—8:g+)8§><150=172“h
Some of the important characteris-
tics of this input circuit are shown
in Table I.

The factors which must be known
for the calculation of the trans-
former-coupled loop*

k= coefficient of coupling between pri -

mary and secondary. This value
varies as the coil is tuned
ratio of primary inductance to loop

Il

m

inductance

Leqv = total inductance as seen at the grid
of the tube

Qeqv = total circuit Q as seen at the grid of
the tube

While it is highly desirable to
keep both m and k constant as Ly is
tuned, this is not feasible. In order
that & be as large as possible across
the entire band, it was found de-
sirable to wind part of the primary
over the top of the secondary (top
being considered the end of the
secondary through which the iron
core enters), the rest of the pri-
mary being concentrated at a point
about half-way down on the second-
ary winding. Such a primary wind-
ing is shown in Fig. 3, assembled
on the secondary.

Theoretically, any number of
turns of the low-impedance loop can
be coupled into the secondary and
the same signal obtained at the
grid. Actually, however, larger loop
inductances result in more primary
turns which yield a somewhat
higher coefficient of coupling than
small primaries. For this reason
when dealing with table model loops,
a 4-turn loop gives better results
than a 2-turn loop. Also, @ is im-
proved with the increased turns.

FIG. 4 — High-impedance capacitance-

tuned loop circuit
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TABLE II—Transformer-Coupled Loop

Tuned Circuit
Frequency  Transformer Loop Effective Figure of Impedance
in ke Gain Height uv/m Merit wleqy Qoqv
1,500 59.5 0.00661 0.395 108,500 ohms
1,000 116.5 0.00112 0.515 151,500 ohms
600 21 0.00265 0.610 217,000 ohims
TABLE III—Capacitance-Tuned Loop
Eifective Figure of
Ileight Merit Tuned Circuit Iinpedance
Fre puency 0 in uv/m in uv/m wlL(Q
1,500 70 0.0281 1.98 120,500 ohms
£, 000 83 0.0189 1.57 95,500 ohms
690 70 0.0113 0.795 48,300 ohms

In the comparison made here, a 4-
turn loop of 82-square-inch area
having an inductance of 10 uh was
used with the transformer-coupled
input circuit. .
Since the presence of the primary
winding connected through the loop
reduces the tuning range of the
secondary, the size of the primary
winding must be determined experi-
mentally, although if the coefficient
of coupling is known, the maximum
size of the primary needed to main-
tain tuning range may be calcu-
lated. This primary inductance is
usually of necessity smaller than the
optimum value which should be used
for the coefficient of coupling en-
countered. Actual values of k£ and
m for a 130-uh variable pitch sec-
ondary coupled to a 10-zh loop are
given below. These values were de-
termined experimentally in order
that the tuning range be covered.

Frequency k m
1,500 ke 47.% 028
1,000 ke 61.3% 0.34

600 kc 70.9%  0.46

Purely theoretical considerations
would have made m = 0.75 at 1,500
ke and m = 0.47 at 600 ke, thus?

(1 +m — mk2)
(I + m 4+ 2mk?) )
The assumption used in deriving

Quav = Qs 3
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this equation was that the total
primary circuit @ made up of both
loop and primary inductance is
equal to (3) @Q;. This is close to
being the actual case and at
1.500 ke, Qeqv =
90 (14 0.28 - 0.062)
14+0.28+0.124)
1,000 ke, Qeqv =
05 (1+0.31-0.128)
(I +0.31+ 0.256)
600 ke, Qeqv =
110 1+ 0.4(.5_-— 0.225)
(14+0.46 +0.45)
1+ m — mhk?)
Leqv = Ls ( ITm ) )
Since at 1,610 ke, it was found that
kE = 30.3 percent and m = 0.15,

e (140.15-0.0135)
L =10 =755y =
1282 uh.

Knowing the tuning inductance at
1,600 ke, the inductances at other
frequencies can be calculated as be-
fore for the series circuit

=78

=721

=71.2

2
Gain = kQuq (Lo/L1)1/2 [% )
From Eq. 5
_ Legy (1 +m) .
L"_'l-?-'m—mk'Z ®
Then
. Lqu 1/2
Gain= kQcqy [ L :I
m 1’2
gy @

Knowing the gain of the irput
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TABLE IV—Comparison of Circuits

Grid noise ENSL | Grid noise ENS|
Figure voltage wv/m ‘ voltage uv/m
Frequency of 63G7 Input | 6SGT Input | 6SA7 Tnput | 6SAT Input
in ke Merit Tube pv Tube { Tube pv Tube
Series Loop Circuit

1,500 0.836 4.06 1.86 6.62 7.9

1,000 0.588 5.11 8.73 7.35 12.5

600 0.408 7T.15 17.5 8.86 21.7

Transformer-Coupled Circuit

1,500 0.395 3.51 8.9 6.4 16.2

1,000 0.515 1.16 8.1 6.67 12.9

600 0.640 5.32 8.3 7.16 11.7

Capacitance-tuned ITigh-impedance Loop

1,500 1.98 3.7 1.87 6.1 3.23
1,500 1.98 3.3 2.1 6.17 3.9
600 0.795 2.35 3.0 5.75 .25

transformer, the figure of merit of
the loop system is the effective
height of the loop multiplied by the
gain of the transformer. Pertinent
characteristics for the transformer-
coupled circuit are shown in
Table 1L

Capacitance-Tuned High-impedance
Loop

To satisfy tracking considera-
tions, it was found that the capaci-
tance-tuned high-impedance loop
should have an inductance of 183
ph. Knowing that a 4-turn locp of
this area had an inductance of 10
#h we may calculate the turns of
the 183-uh loop as

{ﬁ % 4 = 17.1 turns
10

The figure of merit for this loop
circuit is loop effective height multi-
plied by loop Q. Table IIT shows the
characteristics for the capacitance-
tuned high-impedance loop includ-
ing the loop @ when mounted about
two inches from its associated chas-
sis. Figure 4 shows this type of
loop circuit.

In most receivers sufficient inter-
mediate-frequency gain is available
so that actual gain of the antenna
circuit is of minor importance com-
pared with the signal-to-noise ratio
of this circuit.
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The input circuit noise*” is

E.=1.28 X 1070VFR ®)
where E; is the noise in volts
F = receiver bandwidth in cyeles (7,000

cycles in the present analysis)

R = tuned circuit impedance in ohms con-
nected to the input tube grid plus the
equivalent input noise resistance of
the input tube

The equivalent input noise resist-
ance (shot noise referred to the
grid circuit) is® 3,300 ohms for a
6SG7T tuned r-f amplifier. This noise
resistance is negligible compared
with the tuned circuit impedance.
However, in the case of a 6SAT con-
verter tube used as the input tube,
the equivalent noise resistance is
240,000 ohms and is of considerable
importance in determining the sig-
ral-to-noise ratio.

If we divide the grid circuit noise
as given by Eq. 8 by the figure of
merit of the loop system, a measure
of the signal-to-noise ratio for the
receiver is obtained. In fact, by
thus referring the noise to the input
of the receiver, we have obtained
the familiar ENSI (equivalent
noise signal input) expressed in
microvolts noise per meter which is
usually used to express the signal-
to-noise ratio of receivers. Using
this method of analysis and the in-
formation previously derived for
the three types of loop circuits, we
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can tabulate the performance of the
loop circuits for two extreme types
of input tubes as shown in Table I'V.

Obviously, the permeability-tuned
loop is inferior to the capacitance-
tuned type with respect to both gain
and signal-to-noise ratio.

When input tube noise is neg-
lected, the actual value of tuned
cireuit inductance has no effect on
signal-to-noise ratio, although gain
is nearly proportional to the square
root of inductance. When a 6SAT7
is used as the input tube, it is de-
sirable to buiid the tuned circuit im-
pedance to as high a value as possi-
ble to overshadow tube noise.

Tor the foregoing analysis, the
high inductance permeability-tuned
coil was not considered, for it was
found that a variable pitch winding
could not be wound satisfactorily
above 130 ph. It was found to be
quite practical, however, to wind
linear pitch progressive windings
on a 0.226 diameter form with 250
ph inductance. Such a coil showed
an inductance range of 10.6 to 1
(this compares with the 11 to 1
range for a 130-ph linear pitch
coil).

An analysis of performance with
this 250-uh coil is of interest, be-
cause it represents the best which
we can do for a small permeability-
tuned receiver with no r-f stage.
Assuming use of the series loop
circuit, the loop inductance can be
calculated to be 47.7 ph consisting
of 8.7 turns of the same area used
for the previous loops. Table Visa
summary of the performance char-
acteristics using this tuning coil
and loop.

Any improvement which can be
made in either iron core or coil to
improve tuning range will, of
course, result in better performance
for any of the loop-tuning circuits,
insofar as signal-to-noise ratio is
concerned.

One advantage which the trans-
former-coupled circuit enjoys over
the series type, besides improved
gain at the low frequencies, is the
fact that the loop may be center-
tapped to ground in order to pro-
vide balance to extraneous noise
pickup. This is only a slight advan-
tage, however, since the series loop
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FIG. 5—Blown up to show the three
different pitches formed in the winding
process, this oscillator coil is used to
track with the rf coil shown in Fig. 3
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is usually of low enough impedance
so that noise pickup due to capacity
effects is small.

With permeability tuning in a
small table model receiver, the sig-
nal-to-noise ratio will be down from
two to five times depending on the
circuit used, the input tube and loop
parameters. With some sacrifice
of dial scale linearity, the gain need
not be down more than two times,
and this may often be regained in
the i-f portion of the receiver.,

A console receiver with a large
area available for a low-impedance
loop may have a signal-to-noise
ratio equal to or better than a gang-
capacitor tuned receiver, and may
be done without any impairment of
dial scale linearity.

Tracking

While a mathematical approach®
to the tracking of a permeability-
tuned oscillator coil to the r-f coils
is possible, the results are invari-
ably inconclusive. The majority of
development engineers will un-
doubtedly prefer an experimental
approach just as they have done
with gang capacitor tracking in the
past. By using variable pitch os-
cillator coils, it is possible to obtain
nearly perfect tracking, and, after
a little practice, the design proce-
dure is not lengthy.

The simplest case is one which
involves a linear-pitch progressive-
wound antenna coil with a series
loop. If all iron cores are alike and
a shunt inductance padder is used,
this corresponds exactly with the
gang capacitor case where all sec-
tions are alike and an oscillator
series capacitance padder is used.
An oscillator coil consisting of a
solenoid of some convenient wire
size and pitch should be wound on
the same size tubing used for the
antenna coil. The length of the os-
cillator coil should be equal to that
of the antenna coil. It has been
found that No. 34F, Formex or
Formvar, wire with sufficient pitch
to give an air inductance of about
18 ph works well. Such a coil covers
too much range to track, and the
range can be limited by inserting a
fixed series inductance.
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The alignment procedure should
be as follows: With cores out of the
coils by about inch, align the os-
cillator to the top frequency (usu-
ally about 1,610 ke). Peak antenna
trimmer. Tune receiver to 1,000 ke
and adjust iron core in antenna
coil for maximum sensitivity. Tune
receiver to about 580 ke¢ and rock-
in inductance padder for maximum
sensitivity. Repeat entire proce-
dure.

If it is found that mistracking
occurs so that the antenna coil re-
quires more capacitance (or induc-
tance) at frequencies between 1,000
and 1,610 ke and further requires
less capacitance or inductance at
frequencies between 1,000 and 580
ke, the series inductance should be
reduced to obtain tracking. Con-
versely, if it is found that the an-
tenna coil requires less capacitance
to align above the middle frequency
and more capacitance to align below
the middle, the series inductance
should be increased.

After the correct value of series
inductance has been determined, it
may be measured along with the os-
cillator coil to find what total value
of oscillator inductance is required.
A new coil is then wound on a
larger diameter tubing using the
same wire size, pitch, and number
of turns as before, but the diameter
of the new coil is such that the cor-
rect total inductance is obtained.

As an example, it was found that
a series inductance of 6.0 xh was re-
quired with an 18.0 uh-oscillator
coil which had been wound on 0.226
0.D. tubing. A new coil having the
same wire size and number of turns
was wound on 0.260 O.D. tubing to
have 24ph inductance. This coil
tracked satisfactorily. It will be
found that inductance increases as
the square of the diameter, within
narrow limits, for solenoids of the
general configuration used for oscil-
lator coils. If a tuned r-f coil is to
be used in addition to the antenna
coil, it should be wound on a suit-
able diameter tubing so that its in-
ductance is equal to that of the an-
tenna coil plus the loop.

When the antenna coil is a vari-
able pitch winding, the oscillator
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DUMMY
II!DUCTANCE

FIG. 6—Dummy inductance simulates the
loop

coil must also have a variable pitch
which corresponds. For the series
loop it is only necessary that the
pitch multiplying factors and pro-
portion of turns in each section be
the same for both antenna and os-
cillator coil. Beyond that the de-
sign procedure is the same as that
previously used for the linear coils.
For example, the antenna coil
consists of a progressive-universal
winding of three separate pitches as
follows: 83 turns at 177 turns per
inch, 100 turns at 247 turns per
inch, 157 turns at 363 turns per
inch, for a total of 340 turns and a
winding length of 1.375 inches.
Experience indicates that a con-
venient oscillator coil of around 20
zh should have about 130 turns.
We then divide each of the above
pitch figures by a factor of 2.5 to
obtain the number of turns in each
gection of the oscillator coil. This
comes out to be 33 turns, 40 turns
and 63 turns. All that remains is
to find the actual pitch of each sec-
tion so that the total oscillator coil
length is 1.375 inches. Since turns
divided by TPI, turns per inch,
equal winding length, we may set
up an equation for TPI as follows

33 40 63
I N R -
177 TPI ° 363
i~ P g >
a7 (TP 517 (TP
solving, TPI = 04
The oscillator coil should then be
wound

=1.375

33 turns at 94 X 1Li = 67.3 TPI
247

40 turns at 94 TPI

63 turns at 94 X i = 138 TPI
247

Such an oscillator coil is wound
on thin-wall tubing and the required
series inductance is determined in
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Table V—250-zh Coil in Series Loop Circuit

Fre yuency Figure ENSI ENSI
in ke of merit wlf) 65G7 tube 63A7 tube

uv/m uv/m

1,399 1.28 272,000 ohms 1.35 5.5

1,759 0.915 160,000 ohms 7.9 9.8

699 0.635 885,000 ohms 15.7 17.9

the same manner as was used for
linear coils. A new coil of larger
diameter may then be wound using
the same number of turns and pitch
to incorporate the necessary series
inductance. An oscillator coil of
this type appears in Fig. 5.

The transformer -coupled loop
with variable pitch tuning coils is
the most difficult type to track for
the loop primary has a pronounced
effect on the secondary tuning
curve. Here it is best to start with
an oscillator coil whose pitch varia-
tions correspond with those of the
antenna coil as before, bu® mis-
tracking will inevitably be found.
The frequencies where this mis-
tracking occurs as well as the direc-
tion of misalignment are noted.

As a general rule when more in-
ductance is required in the antenna
coil for alignment above the middle
frequency (at around 1,200 or 1,300
ke), the oscillator coil winding pitch
must be reduced (more turns per
inch) at this end of the oscillator
coil. When more inductance is re-
quired in the antenna coil below the
middle frequency (around 700 or
800 ke) the middle pitch of the os-
cillator coil should be increased
(less turns per inch).

To determine whether oscillator
pitch must be reduced or increased
at any particular frequency, 1,000
ke is used as the starting point since
the iron cores are aligned there.
Thus if more inductance is needed
in the antenna coil at 1,200 ke for
tracking, the oscillator core has
moved too rapidly, up from 1,000 ke,
and so the winding pitch must be re-
duced between 1,000 ke and 1,200 ke
to correct.

Inasmuch as varying oscillator se-
ries inductance has somewhat the
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same effect as changing pitch, vari-
ous combinations are possible which
appear to give reasonably good
tracking, but one particular combi-
nation will usually be best. Lag or
lead of the oscillator core with re-
spect to antenna core must be
watched. By this is meant that the
oscillator core may be entering its
coil sooner or later than the antenna
core. This is not a desirable condi-
tion since it causes tracking errors
at one end of the travel.

Very often the low-frequency
pitch of the oscillator coil may be
varied to correct for lead or lag,
when a shunt inductance padder is
used. Decreasing pitch at the low-
frequency end of the oscillator coil
will lower the shunt padder induc-
tance, and this in turn will cause
less oscillator core lag at 1,000 ke.

If a tuned r-f stage is used with
the transformer-coupled loop, a pri-
mary winding similar to that used
for the loop may also be wound on
the r-f coil and a dummy inductance
connected to this primary to simu-
late the loop. The circuit of Fig. 6
has been used quite successfully.
It is also possible to use different
pitch variations in the r-f coil from
those in the antenna coil to obtain
tracking without the necessity for a
primary winding and dummy loop
inductance.
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VHF LI NK FOR

New utilization of vhf mobile f-m radio equipment puts a phetograph on the pictur

e edi-

tor’s desk eight minutes after the event. E xtension of the technique will allow nation-

wide picture distribution direct from the news scene

fien_,

Station wagon with mobile radio and picture-transmitting equipment installed. New York Daily Mirror chief photographer. John
J. Reidy uses the two-way link before engineer Charles Smith connects the Soundphoto equipment in place of the microphone

already established them-
selves as a necessary means for
conveying spot news photographs
from the locale of an event to news-
paper plants. Recently successful
experiments were completed by the
New York Daily Mirror in which
prints produced in an automobile
immediately after exposure were
transmitted tc the editor’s desk
in less fime than the negatives
could have been delivered by usual
motorevele courier.
That this method will probably

RADIO AND WIRE circuits have

100

become standard for pictorial news
coverage is indicated by the fact
arrangements are now being made
for leasing permanent sites for in-
stallation of remote receiving and
transmitting equipment. Applica-
tion has been made to the FCC for
a construction permit and complete
radio and picture transmission
equipment has been ordered.

The picture equipment used at
both terminals of the test radio cir-
cuit was standard apparatus manu-
factured by International News
Soundphoto. Each one comprises a
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complete picture transmitter and
receiver. These machines are cus-
tomarily connected together in
pairs or many of them may be used
in multiple, using leased wire lines.
Any one of the equipments can be
used as the transmitter, the others
serving as receivers. Clear repro-
ducible photographs up to 8 by 10
inches in size can be sent to any
point in the network of stations. A
slight modification in the input and
output circuits makes it possible to
adapt these machines for radio
service so that they can key a radio
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transmitter or be keyed by a suit-
able receiver.

In operation, the photo to be
transmitted is wrapped around a
cylindrical drum that is motor-
driven and synchronized by means
of a quartz-crystal oscillator with a
comparable drum on the receiving
unit. A phototube, scanning the pic-
ture in spiral fashion at the rate of
90 rpm, translates the various
shades of black, gray and white into
electrical currents of varying char-
acter. These currents are processed
and fed over the lines in the form
of an 1,800 cps amplitude-modu-
lated signal to the receiving unit
where they are inversely processed
to produce the original picture:
Transmission time for a 5 by 7 inch ol
photograph is about six minutes. Temporary 152-162 megacycle antenna with a power

The picture signal for the radio gain of 3 erected on the Daily Mirror building roof

i

Interior of the Jeep station wagon. Standard mobile f-m communications equipment is on the floor. Immediately above are the
dynamotor and picture frequency standard, with the Scundphoto machine in a lead-lined box on top of the table
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tests was fed to the output of a
Link Radio Corp. standard mobile
f-m transmitter of the type used
for police, taxicab, truck and simi-
lar service. This equipment, which
is crystal controlled, operates from
a heavy-duty car battery that is
usually supplemented by a special
generator for floating the additional
load and keeping the battery well
charged. Frequency of operation
during the test was on 158.07 mc,
with a total modulation swing of 40
ke, using the Armstrong phase sys-
tem. The audio response of the
equipment is essentially flat from
350 to 5,000 cycles.

A thin flexible whip antenna, 18
inches long, mounted on the metal
roof of the car served as the trans-
mitting antenna. Signals at the re-
ceiving location were strong despite
the low antenna elevation and the
congested locations in which the
equipment was used.

At the fixed location conventional
vhf transmitter-receiver equinment
was installed and connected to a
temporary antenna with a power
gain of 3 atop the Mirror building.

~

=y
l : i

¥

Remotely conirolled fm transmitting and
receiving equipment installed in penthouse
near the antenna
'tu:s equipment was remotely con-
trolled from the dark-room operat-

ing position severual floors belaw.
Although the initial commercial
instaliation wiil use a single fixed
receiving location common to the
talk-ocack transmitter, & much more
extensive receiving system is con-
sidered necessary for eventual pic-
ture-transmission coverage of met-
ropolitan New York. Probably as

many as five separate locations at
diverse points will be required to
reciive good pictures from outly-
ing arezs. At these points receiv-
ers will be in continuous operation
and connected by telephone iines to
the central operating post.

To further extend the system,
portable receiving equipment can
be parked near convenient telephone
facilities and within receiving
range of the mobile phototransmit-
ter. The receiver will then serve
as a relay point between the radio
and wire links, making it possible
to put news shots into the office of
every subscriber in the continental
network not more than fifteen min-
utes after the original picture is
taken.
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7 Wioxer

Darkroom used as control point for the expzrimental picture trcnsmission system. At a warning signal from the mobile transmit-
fer, the picture apparatus is connected and the control man refrains from using his transmitter until conclusion of the picture
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Effect_of Feed on
Pattern of Wire Antennas

Measured radiation patterns for straight wire antennas of various lengths from a half

wavelength to three wavelengths and fed at various points are presented herewith.
They show that feed point affects the number, orientation, and magnitude of the lobes

By
D. C. CLECKNER

Antenna Laboratory
The Ohio State University Rescarch
Foundation
Columbus, Ohio

i
(A)

—
(8)

FIG. 1—Radiation from a half-wavelength antenna. Antenna outline with each pat-
tern shows feed point; outline marked off in half wavelengths

NN

'_"‘_' K | ]
(8) . (C)

FIG. 2—Shape of field strength pattern of an antenna one-wavelength long depends on the location of the feed point

ADIATION PATTERNS of wire
R antennas one-half wavelength
or longer are dependent on the posi-
tion of feed used to excite the an-
tenna. There has been considerable
confusion in published handbooks

ELECTRONICS — August, 1947

as to just how a certain length an-
tenna is fed to get the desired pat-
tern. This investigation was made
to determine the effects of the posi-
tion of feed upon the pattern of
wire antennas.
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No attempt will be made to ex-
plain the results except to state that
the current distribution differs ap-
preciably from a sinusoidal distri-
bution for certain off-center feeds.

Because the pattern of a single
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FIG. 5—Radiation from long wire antennas

fed wire antenna is independent of
the impedance match between it and
the receiver or transmitter, it was
not necessary to have a perfect im-
pedance match between the antenna
and the detector. However, the re-
ceiver had a coaxial feed and, there-
fore, a balance to unbalance trans-

former had to be used. In order to
preserve the balance, it was neces-
sary to have a partial impedance
match. In the case of high imped-
ance feeds (end feeds or feeds an
even number of half wavelengths
from the end) a quarter wave sec-
tion of parallel wire transmission

-_—_WWW americanradiohistorv. com

line was inserted between the an-
tenna and the balancing unit.

The field strength patterns that
are shown in the accompanying fig-
ures were measured by using scale
models of the antennas at 10 and
20 cm. This method of measuring
field strength patterns was used by
the Antenna Laboratory of the
Ohio State University Research
Foundation during World War II
for the determination of aircraft
antenna characteristics (see ELEC-
TRONICS cover, May 1947).

The equipment used to measure
these patterns consisted of an elec-
tro-magnetic transmitting horn, a
rotating table upon which a hollow
vertical plywood shaft was fas-
tened, the antenna to be measured
being mounted on top of the shaft
and supported by polystyrene rods
when necessary. The antenna to
be measured was then a receiving
antenna. A Littelfuse bolometer
was used as the detector. The pat-
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The full wavelength antenna was
measured using a balanced voltage
feed at the center of the antenna.
The two half-wavelength portions
of the antenna then have in-phase
antenna currents flowing on them.
The pattern obtained using this
feed point is shown in Fig. 2A. The
feed point was moved one-quarter
wavelength off center and fed with
a balanced current feed. The pat-
tern (Fig. 2B) was nearly that
which is usually published for a
full wavelength antenna. However,
the two lobes of energy on the same

terns were continuously recorded by
means of a selsyn system between
the rotating table and shaft and
the recording table. A concentric
line lighthouse tube oscillator and
a 10 cm two-cavity klystron were
used as transmitting sources.

Measurements

The patterns of the half wave-
length antenna shown in Figure 1
were taken using first a balanced
current feed at the center of the
half wavelength and then a voltage
feed at the end of the half wave-
length wire. (Each diagram has
an illustration of its antenna,
marked in half wavelengths.) It
was apparent that the current dis-
tribution on the half wavelength
antenna is not sinusoidal when it
was end fed. With end feeding
the lobes are displaced 15 to 20
degrees from their position when
the half wavelength wire was cen-
ter fed.
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side of the wire are not equal in
amplitude, but were present at
about the published angle of 54 de-
grees. The minimum differed in
amplitude from those obtained
when the same length was end fed.
When the full wavelength wire was
end fed with a voltage feed, the
lobes on both sides of the wire
closest to the fed end of the an-
tenna were reduced in amplitude
even more than when the feed point
was a quarter wavelength from the
end of the wire, as seen in Fig. 2C.
A one and one-half wavelength
wire was measured for center feed,
Fig. 3A, one-quarter wavelength
off center, Fig. 3B, one-half wave-
length off center, Fig. 3C, and end
fed, Fig. 3D. 1t is interesting to
note the differences in amplitude
of the broadside lobes and that the
position of the large lobes off the
free end of the end fed wire are
slightly closer than the correspond-
ing lobes for other feed points.
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A two wavelength wire was meas-
ured using a balanced voltage feed
at the center, (Fig. 4A), a current
feed one-quarter wavelength off
center (Fig. 4B), a voltage feed
a half wavelength off center (Fig.
4C), a current feed three-quarters
wavelength off center (Fig. 4D),
and end fed with a voltage type
feed (Fig. 4E). Different distribu-
tions must be present on the an-
tenna for different feeds and the
current distributions apparently
are not sinusoidal even for the bal-
anced center feed since the broad-
side minima are not complete. The
pattern with the feed one-quarter
wavelength off center (Fig. 4B),
indicates that current distributions
on each half of the wire were not
identical let alone sinusoidal. When
the wire was fed one-half wave-
length off center (Fig. 4C), the
minima were not complete and of
different values due -to the unbal-
anced current distribution along the
antenna.

When the wire was fed three-
quarters wavelength off center
(Fig. 4D), the current distribution
was again different from that when
the antenna was end fed (Fig. 4E),
as it was for the same types of
feeds using the three-half wave-
lengths antenna (Fig. 3). The large
lobes off the free end of the wire
were again closer to the wire when
the two-wavelength antenna was fed
three-quarter wavelength off cen-
ter, (Fig. 4D), than when the wire
was fed one-quarter wavelength
from the end (Fig. 4E).

Also shown in Figure 5 are the
patterns of longer wires, namely,
two and one-half wavelengths and
three wavelengths long. Time did
not permit further measurements.
The minima were not complete as
was shown before for similar type
feeds used on shorter lengths of
wire. Similar effects of non-sinu-
soidal current distributions were
present when unterminated rhom-
bic and V antennas were measured.

This investigation was prompted
by discussion between C. H. Page
and G. H. Brown at the I.R.E. 1947
Winter Convention in New York
City, of the effect of the diameter
of the antenna on the pattern when
various positions of feeds are used.
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Transmissometer receiver. Light from
the source is focused on a photo-
electric tube by a lens, The receiver
converts received energy to pulses, the
frequency of which varies with light

By

C. A. DOUGLAS

National Bureau of Standards
Washington, D, C.

Visibility Measurements by

Standardized evaluation of visibility under all conditions is continuously indicated and

recorded, using 350,000-cp fixed light source up to 4,000 feet from monitoring photo-

tube connected to pulse generator whose output frequency varies with intensity of inci-

dent light after passage through atmosphere

RECEIVER

LIGHT SOURCE

X

;<-—4oo TO 4,000 FEET————>
CONSTANT- B‘
VOLTAGE -
TRANSFORMER ™|, 7,
A-C
nrv
A-C
/TRANSMISSION LINEy SRR
/
;-"'/ /
/‘M/ /
|/
INDICATOR RECORDER
J | | - ¥ N7V AC

FIG. 1—Arrangement of transmissometer components. The indicator and recorder
can be placed anywhere within ten miles of light source and receiver
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effectiveness of a concealment
measure or of the visibility of a
light signal, the light transmission
of the atmosphere is a vital ele-
ment. Frequently the transmission
varies so rapidly that the effects of
all other variables, including those
under study, are obscured. Many
thousands of man-hours have been
wasted in visibility tests by at-
tempts to take account of atmos-
pheric transmission merely by vis-
ual estimates stated in such terms
as foggy, hazy, or clear. At pres-
ent, visibility data in the proximity
of airports—so important in safe
aircraft operation—is obtained by
such periodic visual observation.

To eliminate or reduce the hu-
man factor in visual estimation,
particularly in foggy weather, the
National Bureau of Standards has
developed an electronic instrument,

IN EVERY FULL-SCALE TEST of the
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The 350,000-candlepower light source,

voltage - requlating  transformer, and

clock that shuts off the light for calibra-
tion purposes once an hour

Transmissometer

cially lights, are not available;

AVYIATION APPLICATIONS
PRINCIPAL APPLICATIONS of this transmissometer to aviation are to:

Supplement periodic visual observations by a continuous record;
Record the variations and rate of change of conditions of visual range;
Replace visual observations where trained observers or satisfactory marks, espe-

Provide a more accurate indication of visual range over a restricted area remote
from an observer, particularly an approach zone;
Provide more accurate indications of visual ranges when visibility becomes poor.

the transmissometer, which meas-
ures accurately and continuously
the light transmission between two
fixed points.

The transmissometer consists of
a light source, a phototube receiver,
an amplifier and an indicator,
shown in Fig. 1. The distance be-
tween the light source and receiver
may be varied, depending on the
particular application; distances up
to 4,000 feet have been used. The
amount of light falling on the re-
ceiver from the constant-intensity
light source is determined by the
haze or fog density between the
two points. The output of the re-
ceiver is transmitted to the indica-
tor, which may be placed at a con-
trol station as much as several miles
from the light source and receiver.

A 6-volt sealed-reflector lamp con-
stitutes the 350,000-candlepower
light source, which differs from a

ELECTRONICS — August, 1947

sealed-beam headlight only in its
cover and filament. The intensity
of tihe light is closely controlled
by a voltage-regulating trans-
former, insuring a light output sub-
stantizally independent of line volt-
age. Adjustments of the intensity
are made by means of a series
rhecstat. For a zero check of the
transmissometer the light is turned
off automatically once an hour,
while intermediate zero checks may
be made by the operator from the
indicator several miles away. Burn-
ing continuously, the lamp has an
expected service life of three to six
months.

The Light Receiver

The transmissometer receiver
consists of a lens, a diaphragm, a
photo-pulse unit and an amplifier.
Light from the source, focused by
the lens on a pinhole in the dia-
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phragm, falls on the phototube re-
ceiver and there generates pulses
whose frequency is directly propor-
tional to the intensity of light in-
cident on the phototube. These
pulses are amplified and trans-
mitted over a signal line to the
indicator.

The pulse generator circuit is
shown in Fig. 2. Phototube cur-
rent charges capacitor C, until the
voltage across it is sufficient to
initiate a discharge through the
neon lamp. The capacitor then
rapidly discharges through the
neon lamp and resistor R, until the
voltage across the neon lamp is no
longer sufficient to maintain a cur-
rent through the lamp. During
discharge the voltage drop across
R, supplies a voltage pulse to the
grid of the 6J5 tube which causes
a momentary change in the plate
current of the tube. The resulting
momentary change in voltage drop
across transformer T,, when ampli-
fied, supplies the pulse signal that
is transmitted to the indicator.

The time required to produce a
given change in the voltage across
C, varies inversely with the cur-
rent through the phototube. There-
fore, the degree to which the pulse
rate is proportional to the light in-
cident on the phototube depends
on the following factors: the degree
of proportionality between the pho-
totube current and the light flux
incident upon its cathode; the leak-
age currents across the components
shunting C.; the constancy of the
drop in voltage across C, for each
discharge; the degree to which the
time of discharging is negligible
as compared to that of charging
the capacitor.

The characteristic of the type 929
photeotube is such that, if the volt-
age across it is greater than 20
volts, the current is nearly pro-
portional to the incident light flux
falling on the cathode. The min-
imum phototube voltage is the
difference between 105 volts (the
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FIG. 2—Circuit diagram of the phototube receiver and pulse circuit that indicates
received light intensity. The lefthand voltage regulator tube is type VR105

TO EXTERNAL METER
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FIG. 3—Circuit diagram of the indicator, comprising a two-stage amplifier and

frequency-measuring bridge circuit.
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The type 6H6 and neon tubes are a part of

the 60-pps calibration circuit
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voltage across tube VR-105) and
the breakdown voltage of the neon
lamp plus the drop across resistor
E,. The maximum phototube cur-
rent—less than 1 microampere—
gives a drop across R, lower than
0.1 volt. Since the breakdown volt-
age of the neon lamp is approx-
imately 80 volts, the minimum
voltage across the phototube is
about 25 volts. Ceresin wax is used
to insulate the component parts
shunting the high leakage resist-
ance capacitor C, in order to reduce
the leakage current, the total of
which is less than 10 ampere.
The constancy of the drop in
voltage across C, for each discharge
depends upon the behavior of the
neon lamp. Since this behavior is
erratic unless subjected to some
incident light, an incandescent fila-
ment lamp (Fig. 2) is provided
whose light intensity is adjusted
to the minimum necessary for con-
sistent operation. More light than
this minimum increases the leak-
age current through the neon lamp
when it is not discharging. The
minimum charging time used in
the field is 0.02 second, while the
estimated time of discharge is
about 0.00001 second. It is evident,
therefore, that the departure from
linearity should be small.

The Indicator

The indicator, a circuit diagram
for which is shown in Fig. 3, con-
sists of a two-stage amplifier, a
frequency-measuring unit, and a
calibrator which provides a cali-
bration frequency of 60 pulses per
second. The frequency meter levels
and averages the pulses, sharpened
and amplified by the amplifier, and
produces a meter reading which is
directly proportional to the pulse
frequency and thus to the trans-
mission of the atmosphere between
the light source and the receiver.
The visibility of objects or lights
is a function of the atmospheric
transmission. If the atmosphere is
homogeneous, the maximum dis-
tance at which objects or lights
can be seen can be determined from
the transmissometer readings.

The two-stage amplifier, consist-
ing of a type 6J7 and a type 6J5
tube, amplifies and sharpens the in-
coming pulses and reduces the
effects of noise picked up on the
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transmission line. The amplifier
also limits to a satisfactory value
the maximum strength of the pulses
applied to the grid of the type 2050
tube.

The input pulse triggers the 2050
tube, which charges capacitor C..
Capacitor C,, which supplies part
of the momentary current through
the tube, serves also to quench this
current. As long as the strength
of the pulse applied to the grid is
sufficient to trigger the 2050 tube,
the charge flowing into C; for each
pulse is independent of the magni-
tude of the pulse. When the pulse
rate is constant, the voltage across
C, assumes a constant value which
is proportional to the number of
pulses per second.

The bridge circuit shown in Fig.
3 is essentially a vacuum-tube volt-
meter which indicates the voltage
across C,. Because of the voltage
characteristics of the VR tubes, the
current in the resistance arms of
the bridge must remain substan-
tially constant. A change in grid
potential, with resulting change in
the plate current of the 6J5 tube,
is accompanied by an equal and
opposite change in the current
through the VR105 tube. The me-
ter, therefore, measures the change
in plate current of the 6J5 tube
produced by a change in grid po-
tential. As this change is a func-
tion of the voltage across capacitor
C,, it is determined by the pulse
rate. When no signal is on the
grid of the 6J5 tube, the grid bias
of the tube is adjusted so that cur-
rent does not flow through the
meter. The meter reading is,
therefore, directly proportional to
the pulse rate of the input signal.

The type 6H6 tube and the neon
lamp form a pulse generator which
produces pulses of the same fre-
quency as that of the input power
line. When the indicator is being
calibrated, the pulses from the
calibrator are applied to the grid
of the 2050 tube through the am-
plifier. Since the indicator is de-
signed for use with 60-cycle power,
the calibration frequency is 60
pulses per second. Hence, when
the indicator is properly calibrated,
a full-scale reading on the low
range requires 60 pulses per sec-
ond, and on the high range 12
pulses per second.

ELECTRONICS — August, 1947

La

Indicator and recorder for converting pulse signals to a meter reading or perma-
nent record. This unit can be remotely located from transmitter-receiver equipment
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FIG. 1-—(A) Pulse delivered by television receiver sweep circuit
rectifier consists of sequence of diodes charging capacitors in cas

to rectifier has this idealized waveshape. (B) Pulsed caccade
cade. (C) A typical and simple type oi cascadz rectifier consists
of two sections with a load across the output

Pulsed Rectifiers

Brief analysis of pulsed cascade rectifiers used in television receivers indicates that no

component is subjected to potentials substantially higher than those encountered per
section. In a doubler, this voltage is about half the output voltage from the rectifier
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FIG. 2—During the operating cycle, volt-

ages are redistributed about the rectifier.

To simplity analysing the action of the

pulsed circuit, the input transformer is
replaced by a battery
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O OBTAIN HIGH VOLTAGES for
T cathode-ray tubes of television
receivers, the pulse produced by
flyback of the scanning generator
Is used to excite a step-up trans-
former. Under ideal conditions
with present television standards,
the transformer will deliver a volt-
age having a waveshape shown in
Fig. 1A. The high voltage so de-
veloped is usually rectified by cas-
caded diodes charging a series of
capacitors connected as shown in
Fig. 1B. To determine ratings for
circuit components, it is necessary
to first examine circuit operation to
ascertain their respective func-
tions.

Circuit Operation

For analysis, let us consider the
simplest pulsed cascade rectifier,
the doubler, a schematic diagram of
which is shown in Fig. 1C. The
time constant of the output circuit,
ignoring C,, is T, = R,(C/2) =
0.0175 sec or approximately 300
times the duration of the trace.
Therefore, except for regulation,
operation of the circuit is unaf-
fected by the load R,.-

During the trace the circuit can
be represented as in Fig. 2A and
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2B. The drop across R, (Fig. 2B)
is the full battery voltage at the
start of the trace. The time con-
stant of the above circuit for R, =
10° ohms is R,(C/2) = 250 micro-
seconds, which means that in 60
microseconds (trace duration) the
battery will change the potential
on the two capacitors by 20 percent
of the battery voltage, or 70 volts
per capacitor. At the end of the
trace, therefore, the voltages in the
active part of the circuit change to
those shown in Fig. 2C.

On retrace, a voltage of 7,000
volts is suddenly applied in the re-
verse direction by the transformer
winding as at Fig. 3A. Rectifier A4,
starts conducting, in effect connect-
ing C, across the high-voltage trans-
former secondary as at Fig. 3B.
It also connects C; across R,, thereby
isolating the two circuits.

Rectifier A,, being between C, and
C, has 70 volts more on its plate
than on its filament; therefore, it
tends to equalize the charges on
C. and C; while the full voltage of
C, is impressed across R,. The time
constant of this discharge circuit
being R,C, = 500 microseconds (or
approximately 80 times longer than
the retrace), the loss of charge
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FIG. 3—The diodes cc! to trans-
fer charges from capacitor to
capacitor

LP 1 1 Au Cl Cu C‘g R1 RL
Beginning of trace (/1)
—700 —7,700 —7,700 47,000 47,000 47,000 =700  +11,000
Ending of trace (£)
0 —6,930 —6,860 46,930 <7,000 47,070 —560 +13,930
Beginning of retrace (i)
+7,000 +70 +70 46,930 <7,000 47,070 47,070 413,930
Ending of retrace (4)
0 —7,000 —7,000 47,000 47,000 7,000 0 +14,000
Polarities of capacitor voltages as shown in Fig. 1C; for others, positive is at top.
Times are indicated in Fig. 1A. All voltages approximate.

Table 1—Voliages Across Components During Operating Cycle

for Television Receivers

By I. G. MALOFF
RCA Victor Division

Radio Corporation of Amcrica
Camden, N. J

through the resistor is of the order
of one percent. In other words, the
circuit elements tend to come to the
same potentials as those given for
the beginning of the trace, because
the transformer quickly brings the
potential of C, to the initial 7,000
volts.

The remarkable thing about a
cascading pulse rectifier is that the
circuit elements have to stand only
a few volts more across their ter-
minals than the d-c¢ output voltage
per stage as summarized in Table
I. Output capacitors C, and C, have
on their terminals only the d-c out-
put voltage per stage plus the rip-
ple, which is of the order of one per-
cent. Coupling capacitor C; has only
the d-¢ output voltage per stage
plus a small boost in voltage during
trace; resistor R, has 10 percent of
the output voltage per stage on
trace and about 101 per cent of it
on retrace. The peak inverse volt-
age on the rectifier tubes is only 10
percent higher than the d-c output
voltage per stage. (Of course, some
components have to withstand the
total output voltage between high
terminal and ground.)

The above analysis is very ele-
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High-voltage rectifier tube, like other components of pulsed television
receiver rectifier, is subjected to only the peak voltage per cascaded
section, not to the total output voltage

mentary but is sufficient to explain
the operation of the circuit, which
may be summarized as follows:
During trace, the coupling capaci-
tors are charged through the re-
sistors to a voltage slightly higher
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than the d-c voltage per stage; dur-
ing retrace this excess voltage is
transferred to the filter capacitors,
except for the first stage which is
directly charged by the trans-
former.




Wide-Range

Controls for frequency tuning and sweep adjustment are on front panel of the wide-
range sweeping oscillator, There is also a precision tunable resonant cavity for
frequency measurement

XPANSION of the commercially
E useful electromagnetic fre-
quency spectrum, accelerated by
wartime developments, has made an
extremely wideband sweeping os-
cillator a laboratory necessity. For
example, the maintenance man al-
ternately faced with servicing a
standard a-m broadcast receiver
and next a television receiver needs
an oscillator covering a wider fre-
quency range than provided from
previously available signal genera-
tors. The research worker needs a
laboratory instrument covering an
even greater frequency spread.

To meet a need for such test
equipment a wide-range sweeping
oscillator has been developed. It has
output frequencies between 50 ke
and 500 mc immediately available
at approximately a 50-ohm imped-
ance level and with an amplitude of
about 0.1 volt maximum.

Receiver Alignment

Frequency excursion per sweep
is adjustable to a maximum of ap-
proximately 40 mec. A sawtooth
sweep voltage adjustable between
50 and 100 cps is available at front
panel terminals to be used either as
such or as a synchronizing source
for another sweep generator. A pre-
cision coaxial wavemeter is in-
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cluded with the front panel controls.
Thus the sweeping oscillator in com-
bination with any cathode-ray oscil-
loscope provides a receiver align-
ment tool that is at once precise and
extremely flexible. For example, a
television or f-m broadcast receiver
can be aligned with equal ease.

In aligning a receiver, the sweep-
ing oscillator produces a signal of

By ENGINEERING STAFF

Kay Electric Co.
Newark, N. J.

nearly constant amplitude but with
a cyclic time variation in frequency.
A sweep voltage whose amplitude
variation is synchronized with the
signal frequency variation is also
furnished by the sweeping oscilla-
tor. With the frequency excursion
approximately centered in the pass-
band of the receiver, the vertical
amplifier of the oscilloscope is con-
nected to some convenient monitor-
ing point in the audio or video sec-
tion of the receiver. The sawtooth
sweep voltage output available at
the oscillator is connected to the
horizontal amplifier of the oscillo-
scope, or the internal sweep of the
oscilloscope, properly synchronized,
is used. The pattern on the screen
is a graph whose abscissa is fre-
quency and whose ordinate is re-
ceiver response.

This method of alignment is more
rapid than the point-by-point tech-
nique. What is usually more impor-
tant, the effect of the adjustment

OSCILLATOR X-BAND REGULATED
DISABLING p=0"os| KLYSTRON POWER
CIRCUIT LT SUPPLY
OSCILLATOR
SWEEP ATTENUATOR MICRO-
AND —
NERATOR
GENERATO BUFFER AMMETER
SWEEP
VOLTAGE g d Y
ouTPUT
X-BAND GRYSTAL OUTPUT TO
KLYSTRON N Y CIRGUIT
(LoGAL) ATTENUATOR e —»UNDER
OSCILLATOR TEST
COAXIAL ¢
WAVEMETER
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FIG. 1—Block diagram shows principle of operation
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Sweeping Oscillator

Single test oscillator covers all frequencies from upper video range through standard
a-m broadcast, police, aeronautical, f-m broadcast, and television bands to the citizen’s

band.

or variation of any of the receiver
parameters on the response at all
frequencies is immediately appar-
ent. The possibility of missing a

hump or some other asymmetry in

the response is eliminated, as the
output of the sweeping oscillator
has no discontinuities within its
particular spectrum.

Calibration of the frequency co-
ordinate of the receiver response
frequency plot on the oscilloscope
screen is most conveniently accom-
plished by means of the precision
absorption type wavemeter. When
the sweeping oscillator passes
through the frequency to which the
wavemeter is set, there will be a
dip in the response pattern, thus
effecting the calibration.

Oscillator Components

Figure 1 gives the block diagram
of the sweeping oscillator, which is
a heterodyne-type generator com-
bining the outputs of two X-band
(3-cm) reflex klystrons (the Shep-
pard-Pierce type) in a mixing net-
work. One klystron, called the sig-
nal generator, is at a fixed fre-
quency during operation of the in-
strument. The other, designated
the local oscillator, is swept in fre-
quency by the application of a saw-
tooth wave to its repeller. The two
outputs are heterodyned in a mi-
crowave crystal mixer and the re-
sulting difference frequency made
available at the output terminals.

The sawtooth is generated by a
gas tube relaxation oscillator and
serves not only to modulate the local
oscillator but also to develop sweep
voltage for use in synchronization
of an oscilloscope sweep. An effi-
cient electronically regulated power
supply furnishes plus 300 volts,
minus 300 volts (both regulated),
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Basically the circuit is a beat-frequency oscillator using two 3-em klystrons

Microwave parts are thoroughly shielded;
the frequency stability of

and filament power. Ripple is kept
very low so as to obtain stable
klystron operation.

Sweeping Oscillator

Figure 2 shows the simplified
schematic diagram of the sweeping
oscillator. All adjustments are
available at the front panel. The
sawtooth sweep voltage generator is
a conventional gas tube relaxation
oscillator utilizing the miniature
2D21 gas tetrode. The sweep rate
control varies the capacitor charg-
ing time-constant to make available
sweep rates from approximately 50
to 100 cps. The sweep amplitude
control adjusts the output fre-
quency excursion up to a maximum
of 40 mc by controlling the magni-
tude of the sawtooth voltage applied
to the local klystron oscillator re-
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requlated power supply is essential to
the klystron oscillators

peller electrode. The use of this ad-
justable relaxation oscillator for
the production of both frequency
and oscilloscope sweep has not only
added to the flexibility of the sys-
tem, but has also eliminated the
inconvenient phasing adjustments
necessary when the line supply volt-
age is used for the same purpose.
It is also possible to frequency
modulate the klystron from an ex-
ternal source by removing the 2D21
and feeding the external modulat-
ing signal into the instrument
through the sweep output jacks.

Refiex Klystron Characteristics

The literature is sufficiently rich
in klystron references to make any
detailed review of klystron theory
inappropriate. However, maximum
efficiency in the utilization of this
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sweeping oscillator requires that
certain klystron characteristics be
kept clearly in mind. Figure 3 gives
two plots, both against the magni-
tude of negative repeller voltage,
as the abscissa (repeller voltage in-
creasing in negative value to the
right) ; one graph is with output
as the ordinate, the other with fre-
quency as the ordinate.

The plot of output against repel-
ler voltage indicates that oscilla-
tions can be sustained over certain
ranges of repeller voltages. Note
that the average magnitude of the
output over the two ranges shown is
greater for the higher repeller volt-
age. The mode with the greater out-
put, as would be expected, is asso-
ciated with the lesser time of the
electron bunches in the space be-
tween the bunching grids and the
repeller. The two voltage modes are
only representative; there may be
more or fewer depending on the
electrode voltages obtainable.

The plot of repeller voltage
against frequency illustrates the
frequency sweeping principle of
this instrument. If the repeller volt-
age is varied over a range within
the limits imposed by a voltage
mode, then the frequency of the
local oscillator will vary in magni-
tude as well as frequency, as be-
tween points A and B of Fig. 3.
This variation in magnitude might
seem to introduce an unwanted
amplitude modulation characteristic
in the output. Actually such is not
the case, for reasons to be men-
tioned in the next section.

The natural resonant frequency
of the cavity of either klystron is
not affected by the variation of the
repeller voltage; such, variation

merely drives the cavity off reso-
nance up to a limit imposed by the
effective Q of the cavity. The ac-
tual resonant frequency is adjusted
by changing the grid spacing and
thus the physical conformation of
the cavity. The grid spacing of
either klystron can be changed, but
only a control for the local oscillator
is brought out to the front panel as
the coarse tuner.

Mixing Oscillator Outputs

The principal design problem as-
sociated with mixing the outputs
of the two oscillators in the wave-
guide system involved the efficient
isolation of the oscillators from
each other to minimize pulling.
Furthermore, sufficient decoupling
between the oscillators and their
load was required. Figure 4 illus-
trates the waveguide system that
was used. The chief feature of this
system is the broadband directional
coupler, which consists physically
of three holes in the wall between
the two waveguides.

Directional couplers are designed
to provide transmission between
two waveguides (or transmission
lines) in one direction only. For
this particular system, the direc-
tional coupler allows energy from
the signal oscillator to reach the
crystal mixer, but ideally no en-
ergy from this source reaches the
local oscillator. Similarly a mini-
mum amount of energy from the
local oscillator reaches the signal
oscillator. Transmission from one
waveguide to the other is directed
to the termination and is almost
completely absorbed. Thus local and
signal oscillators are isolated and
the possibility of locking or pulling
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FIG. 2—Schematic of sweeping and tuning circuits
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is minimized though not entirely
eliminated, as later explained.

Signal from the signal oscillator
undergoes about 10 db attenuation
in passing through the directional
coupler and, constrained by the
one-way properties of the coupler,
reaches only the crystal mixer as-
sembly. There is little reflection of
this particular signal in either of
the waveguides because the crystal
assembly is in the shorter wave-
guide, and a carbon coated termina-
tion card is in the other. Both pro-
vide loads of approximately the
characteristic impedance of their
waveguides. The signal from the
local oscillator travels directly to
the mixer. The portion of the sig-
nal from this source entering the
longer waveguide by way of the
three-hole coupler is directed only
toward the termination, where it is
completely absorbed.

The two attenuators shown in
Fig. 4 have somewhat different pur-
poses. The attenuator between lo-
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FIG. 3—Frequency and amplitude of klys-
tron output are affected by varying its
repeller voltage

cal oscillator and mixer decouples
this oscillator from its load. As a
matter of fact, the attenuator ac-
tion is incidental, the isolating ac-
tion being the primary considera-
tion. The attenuator in the signal
oscillator path is actually the out-
put attenuator; that is, its adjust-
ment controls the amplitude of the
output from the sweeping oscillator.
This action is possible because the
output of the sweeping oscillator
results from the heterodyning of
two signals, one much larger than
the other; the heterodyned output
amplitude is substantially independ-
ent of the larger. The smaller of
the two signals at the mixer is that
of the signal oscillator, as this one

August, 1947 — ELECTRONICS




is attenuated more in passing
through the directional coupler.
Hence, adjustment of the trans-
mitted amplitude of the signal
oscillator controls the output of
the sweeping oscillator. This ar-
rangement also prevents the pre-
viously mentioned amplitude modu-
lation of the local oscillator signal,
associated with the frequency mod-
ulating process, from appearing in
the output. With the signal oscilla-
tor producing an output of con-
stant amplitude, the output of this
instrument is therefore substan-
tially independent of variations in
the amplitude of the local oscillator.

Frequency Calibrating Circuit

The frequency calibrating circuit
of this instrument is built around
a precision coaxial absorption wave-
meter. The outer conductor of the
coaxial line is silver plated on its
inner surface, and the moveable
center conductor is an invar rod
successively copper, nickel, and sil-
ver plated. This type of construc-
tion, together with close mechanical
tolerances, insures high @, negli-
gible temperature coefficient, and
high overall precision.

The crystal current indicated on
the microammeter is a function of
the rectified output of both the local
and signal oscillators. Normally,
however, the highly attenuated sig-
nal of the signal oscillator contrib-
utes a negligible amount to the total
crystal current. Hence in order to
monitor the output or measure the
frequency of the signal oscillator it
is necessary to deactivate the local
oscillator and increase the meter
sensitivity by a pushbutton switch
on the front panel.

In the operation of this instru-
ment, a reading proportional to the
local oscillator frequency is taken
and recorded, with the sweep ampli-
tude at zero. The pushbutton is
then depressed, and a reading is
taken of the frequency of the sig-
nal oscillator. The output frequency
is then the difference multiplied by
a proportionality factor.

After the oscilloscope pattern is
properly located and centered ap-
propriately to the equipment under
test, the calibration of the fre-
quency axis of this pattern is ac-
complished by first recording the
wavemeter reading proportional to
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FIG. 4—Directional couple minimizes pulling between klystrons; tunable cavity
provides frequency calibration

the wavelength of the signal oscil-
lator. This measurement involves
tuning the wavemeter until the en-
tire visible pattern decreases. The
wavemeter is then varied until a
moveable dip is seen on the pattern.
The movable dip is an indication of
the frequency of the local oscillator
and is used to measure the width
of the passband and, in conjunction
with the signal oscillator reading,
the absolute frequency. This pro-
cedure eliminates the use of any
switching.

The midpoint of the frequency ex-
cursion can be readily adjusted to
a maximum of 500 mc. This limit
is not imposed by the frequency
range of the two klystrons. Indeed,
if only the range of the two oscilla-
tors were considered, a maximum
midpoint frequency of nearly 1,000
me could be reached. This last fig-
ure arises from the fact that each
oscillator has a frequency range
of about 1,000 me, covering the band
8,700 to 9,700 me. The upper fre-
queney limitation of the instrument
is determined by the properties of
the output circuit. Much above 500
me, the unavoidable capacitances
in-“the crystal mixer output circuit
take their toll and the output am-
plitudes fall off. If, however, a co-
axial output circuit is used, it is
possible to push the frequency limit
up another octave to 1,000 mc.

The sweep amplitude adjustment
gives continuous control of ihe fre-
quency excursion per sweep from
zero up to a maximum of 40 me.
This large frequency excursion,
together with the frequency cover-
age, gives ample and flexible cover-
age for most if not all commercial
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vhf applications, including color
television.

With the local oscillator sweep-
ing a frequency range that just or
nearly includes the constant fre-
quency of the signal oscillator, it is
possible to obtain output frequen-
cies close to the audio range. Ideally,
of course, the complete audio band
could be covered. This is not prac-
tically feasible, however, because
even with a carefully designed
waveguide system there is some
pulling or interaction between the
two oscillators when their frequen-
cies are close. This interaction can
be ascribed to the small departure
of the waveguide terminations and
crystal mixer assembly from the
ideal flat waveband loading. It is
this pulling which limits the low
end of the frequency range.

In addition to the use of the
sweeping oscillator as an aligning
instrument, it is also possible to
utilize the oscillator without the
sweeping feature by the simple ex-
pedient of turning off the sweep
amplitude. This instrument so op-
erated becomes a c-w signal source
with the above-mentioned rangesf

This instrument is well suited for
instructional purposes as it pro-
duces visual indications of the fre-
quency characteristics of receivers
and transducers when used in con-
junction with a suitable oscillo-
scope. .

No complete attempt to enumer:
ate the capabilities of this instru-
ment has been made. It is the opin-
ion of the designers that this in-
strument is intrinsically so flexible
that numerous additional uses will
suggest themselves to the user.
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MICROWAVE ANTENNA

Development, adjustment, and routine maintenance of microwave antenna systems require

a means for plotting the radiation pattern quickly. This system uses simple potentiom-

eters but requires no nonlinear circuit elements. The recorded pattern is independent

of transmitter power fluctuations and high sensitivity is realized without tuned amplifiers

N THE DEVELOPMENT of high-gain

microwave antennas, numerous
radiation patterns are required
when checking critical adjustments
te feeds, radiators and reflectors
before optimum conditions for
beamwidth and side lobes are found.
Manual pattern-taking is a slow,
laborious process, as it is generally

necessary to measure received or
transmitted power at each of many
angles. and to calculate and plot
each pattern. To speed up this type
of work, an automatic recorder was
developed at the National Research
Council of Canada, with some

unique features.
Although the recorder plots the

square rcot of the detected signal,
only simple wire-wound potentiom-
eters in which resistance varies
linearly with angle are required.
Furthermore, since no circuit ele-
ments with nonlinear amplitude
characteristics are used, an accur-
acy of 1 percent in the trace is real-
ized in daily operation. The

Main portion of the equipment located at #he operating position. The antenna is mounted directly above and gain controls for the
remote receiving antennas are easily accessible

1é
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BEAM EVALUATOR

Antenna tower and turntable used in har-

bor control installation at Halifax, Nova

Scotia. The operating room is directly
beneath the tower
pattern is made independent of

fluctuations in transmitted power
by an unusually simple method. The
received signal is merely balanced
against a monitor voltage. The re-
corder does not respond to, nor is it
jammed by interference encoun-
tered around a radar establishment,
and a high receiver sensitivity is
realized without the necessity of
using tuned amplifiers. These char-
acteristics are achieved by using
the pen motor in a synchronous
detector circuit.

Arrangement of Equipment

All the equipment illustrated with
the exception of the receiving an-
tenna and its associated detector
and amplifier, is located in a room
under the antenna turntable. The
block diagram of interconnections is
shown in Fig. 1. Several receiving
antennas for different bands and at
various distances are available to
increase the flexibility of the sys-
tem, and all are remotely controlled
from the recorder room. The re-
ceiving antennas have directional
characteristics to reduce the influ-
ence of undesirable reflections.

In operation, modulated radio-
frequency energy is transmitted
from the test antenna, which is lo-
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cated on the turntable. As this an-
tenna is rotated, the varying field
strength at the receiver is used to
control the movement of a pen
which traces the pattern on a ro-
tating drum geared to the turn-
table drive shaft.

Field-Strength Pattern

A power pattern of a high-gain
antenna is not satisfactory because
the side lobes are not given sufficient
prominence. Field strength pat-
terns overcome this objection and
can be used directly to represent
a contour of constant power or con-
stant field strength. As the only
suitable detectors give an output
proportional to the power in the
received signal, a direct-recording
system with a linear potentiometer
would give power patterns. To
obtain the desired field strength
patterns, a special attenuator could
be used, but this would result in a
recording sensitivity which varies
with pen position. Since speed and
accuracy place severe restrictions
on the sensitivity, such a system
would be satisfactory over a small
range of signals only. In the cir-
cuit to be described, field strength

patterns are obtained with constant
recording sensitivity.

The transmitter most commonly
used with the recorder is a klystron
oscillator which is modulated by
90-cycle square waves from the
multivibrator circuit shown in Fig.
2. The choice of 90 cycles was
made to avoid power line frequency
interference, and because there
were no other users of 90-cycle fre-
quency in the vicinity.

Part of the output from the mul-
tivibrator is amplified and applied
to one field of the motor. A phase
adjuster is provided to obtain the
correct phase between the voltages
on the two fields of the motor.

Receiving Equipment

The signal bolometer and am-
plifier are located near the receiv-
ing antenna. The bolometer is a
Littelfuse element acting as a
square-law detector. These ele-
ments have been in use for a num-
ber of years, and repeated tests by
various methods and observers
have proven them to be very ac-
curately square-law up to several
milliwatts. Thus the detected volt-
age is proportional to the radio-

90-CYCLE 36%}-?5?2& DRAG CUP
SUPPLY SHIFTER MOTOR
T
|
1
ATTENUATOR
MODULATED LAND PHASE
= SIGNAL || SiGNAL > i
oscﬁ_x_FAroR BOLOMETER AMPLIFIER LINES ) TRIMMER
TRANS- T I
MITTING REGEIVING !
ANTENNA  ANTENNA REMOTE [ MIXER
CONTROL | MOTOR
I 'L AMPLIFIER
| ATTENUATOR
| MONITOR MONITOR PHASE
BOLOMETER| ™| AMPLIFIER [~ | TRIMMER |~ ?:— [<X:)
| o =
| I
l Iu-' 1, PEN -—»
| ___T%
LN DRUM
L

FIG. 1—Block diagram of the automatic recorder.

Mechanical linkages between

transmitting antenna and recording drum and between the attenuators and the
recording pen are indicated by dashed lines
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FIG. 2—The 90-cycle supply comprises a mullivibrator circuit locked to the powerline frequency. Output from the unit modulates
the r4 oscillator. A second output reaches the motor by way of a phase shifter and amplifier.

frequency power in the received
signal.

The associated amplifier is well
shielded to avoid blocking by any
heavy radar interference picked up
in the early stages. The synchron-
ous detector circuit to be described
makes unnecessary the use of tuned
amplifiers. The overall gain can be
varied from 40 decibels to 110 deci-
bels in order to accommodate vari-
ous antennas. Coarse adjustments
in gain, covering a 50-decibel range
in nine steps, are made at the re-
ceiving sites, while fine adjustments
over a 20-decibel range are made re-
motely at the recording room. The
gain of the amplifier is made stable
by the use of inverse feedback,
which also ensures a linear re-
sponse. By careful design and
shielding, a low noise level in the
amplifier is achieved, allowing a
high signal-to-noise ratio cven for
many low-gain antennas. Ratios of
100-to-1 in field strength, therefore,
can be measured easily, and at maxi-
mum gain a receiver sensitivity of
about 0.003 microvolt across 500
ohms is realized.

The output from the field ampli-
fier is carried into the recording
room by a 500-ohm line which is
balanced to ground. The next stage
is a cathode follower which presents
the required low impedance to the
attenuator.

A monitor device consisting of
either a probe in the feed line, or a
fixed antenna, picks up a portion of
the transmitted signal. This frac-
tion is then detected by a bolometer,
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FIG. 3—One-tenth of the monitor attenua-
tor output is compared with ten times the
signal attenuator output and the resultant
difference voltage drives the pen motor
until the two quantities are equalized

giving an audio-frequency voltage
proportional to the transmitted
power. Any fluctuation in the
transmitter output will affect both
the signal and monitor voltages to
the same extent, leaving the ratio
of the two unchanged. As will be
seen later, the pen position at bal-
ance is dependent on this ratio;
therefore fluctuations in output do
not alter the recorded pattern.

The Attenuator System

The attenuators consist of two
linear potentiometers with moving
contacts ganged on the same shaft
that drives the recording pen. The
monitor and signal voltages are
applied to these attenuators in the
manner shown in Fig. 3. The two
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outputs from the attenuators are
then added out of phase, and the
resultant difference voltage is am-
plified and applied to one field of
the motor, causing it to rotate. This
moves the recording pen, and at
the same time, moves the contacts
in such a direction that the differ-
ence voltage is reduced to zero, at
which point the motor ceases to ro-
tate. This is the balance position.
The proper direction of rotation is
obtained by means of the 360 de-
gree phase adjuster in the 90-cycle
supply.

It can be shown that the pen
traces out a field strength pattern
which is not affected by power
fluctuations in the transmitter. Let
f represent the pen position ex-
pressed as a fraction of the maxi-
mum pen displacement. It will also
represent the position of the two
potentiometers expressed as a frac-
tion of their maximum displace-
ment. Then for a monitor voltage
of E. and a signal voltage E, at the
attenuator inputs (Fig. 3)

Output of signal attenuator =

2,000 E
6 X 200,000 + 2,000

Output of monitor attenuator = E,0

The circuits that follow compare
one-tenth of the output of the moni-
tor with ten times the output of the

signal attenuator. When these
quantities are equal

En8 =10 X 2,000E,

10 8 X 200,000 + 2,000

6(8 +0.01) = E,/En,
0= (E,/En)\?

When the pen position is ad-
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justed to be correct at full scale,
the error introduced by the above
approximation is negligible (within
0.1 percent full scale) down to a
pen position of 1 percent of full
scale. Further, since F, and F,, are
both proportional to the oscillator
output power, their ratio, and there-
fore the pen position, is independent
of the oscillator power.

At a given instant, the voltage
applied to the motor is proportional
to

V = En0 — E,/6

Taking the recording sensitivity
S as being equal to the change in
voltage per unit change in pen posi-
tion, it is seen that

oV E,
§=—g =8t
but
E,/0® = En
therefore
S=2E,

Thus the sensitivity is independ-
ent of the pen position. It is how-
ever, proportional to the monitor
voltage, but the fluctuations in out-
put normally encountered do not
produce significant changes in sen-
sitivity.

Recording Circuits

The circuit diagram for the mixer
and recording motor is shown in

b

£
4
=

3

g g

o
£

One of several typical receiving stations

e - ¢ G TP os ot o, T

located at a distance from the transmitting

antenna, Gain of the amplifier (lower center) is remotely controlled from the operat-
ing position

where the two voltages are added,
great care must be taken, as it is
essential that there should be no
change of phase with amplitude.
The first stage is a signal amplifier
with cathode feedback. Following
this, the two voltages are added in
a circuit containing only simple re-
sistance. Phase trimmers are pro-
vided in both monitor and signal

amplify the difference voltage be-
fore it is applied to the motor. The
gain is adjusted for optimum re-
cording sensitivity after the moni-
tor voltage has been set at the
required value.

The recording motor is a small
alternating-current drag cup motor
which has two field windings on the
stator surrounding a cup-shaped ro-

Fig. 4. Where it is necessary to lines to obtain the correct phase tor. The rotating shaft drives the
have a transformer before the point relationship. The remaining stages ganged attenuator contacts and also
A
00350V
90 GPS
15,000 SUPPLY
'] 100,000
£ o S 6 16 MOTOR SWITGH
-2 o - oo——o
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FIG. 4—The signal mixer, motor amplifier and recording apparatus are shown schematically and their interconnections to the other
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a pulley which moves the recording
pen in a straight line parallel to
the axis of the cylindrical drum.
Great care is taken to avoid mechan-
ical backlash between the motor and
the attenuator.

One field of the recording motor
is fed by a constant voltage from
the 90-cycle supply; the other by a
control voltage derived by adding
the attenuated monitor and signal
voltages out of phase. With this ar-
rangement, the motor responds only
to frequencies within == 2 cycles
per second of the modulation fre-
quency. Even for intsrfering sig-
nals within this bandwidth, the
motor simply oscillates about the
truc value, producing a slight
broadening of the pen trace. This
behavior has proven to be of im-
mense value, allowing reliable oper-
ation at times when an oscilloscope
on the signal lines showed a con-
fused mass of heavy radar inter-
ference. It is, of course, necessary
to be able to obtain the correct phas-
ing of the monitor, signal, and sup-
ply voltages, but once this has been
accomplished, readjustments need
only be made following replacement
or interchange of a major system
component. Small phase errors
cause sluggish movement of the
recording motor, which is easily
spotted and corrected.

Plotting Antenna Pattern

In order to take a pattern, a sheet
of graph paper with rectangular co-
ordinates (which is most suitable
for high-gain antennas) is placed on
the drum so that the abscissa is
along the circumference and the
ordinate is parallel to the axis of
the cylinder. The abscissa is, there-
fore, proportional to the angular ro-
tation of the antenna. The drum
turns through an arc length of ten
inches (to fit the scale of the graph
paper) and by shifting gears on
the gear housing, it is possible to
take patterns for 20, 40, 200, or
400 degrees on this length of are.
In this manner, the operator is able
to select the azimuthal expansion
most suitable to the width of the
radiated beam.

Before taking the pattern, the
antenna under test is turned to the
position of maximum gain, which
is indicated by a vacuum-tube volt-
meter on the signal line at the input
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FIG. 5—The voltage at the motor terminals
is shown as a function of pen position in
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FIG. 6—The effect of increasing recording

speed is shown in pattern 2, wherein a

S percent error has been introduced by

changing the field strength by 60 percent
of full scale in one second

to the attenuators. The monitor and
signal voltages are adjusted until
the pen is on the 100 percent or-
dinate position, and the gain of the
motor amplifier is set to give opti-
mum recording’sensitivity (this set-
ting is determined experimentally
and is rarely changed). When the
preliminary adjustments are com-
pleted, the desired selection of
azimuthal gearing is made, and the
pattern is taken by rotating the
antenna.

Accuracy of the System

It has been stated that the
bolometer and amplifier make a
negligible contribution to the error
in the pattern. Linear wire-wound
potentiometers from stock give an
attenuator unit in which the sys-
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tematic error never exceeds 0.5 per-
cent. The remaining factor in the
accuracy of the recorder is the re-
sponse of the recording motor to
changes in field strength. The mo-
tor starts rotating at 15 volts, which
corresponds to approximately 0.3
percent pen displacement, as shown
in Fig. 5.

If a higher recording sensitivity
is used in an attempt to reduce this
figure, the motor will tend {0 hunt
at the recording speed most com-
monly used. This effect will neces-
sitate a lower speed to avoid sudden
changes in field strength. If a lower
sensitivity is used, the percent dis-
placement over which the recording
motor will not respond is increased,
thus giving less accuracy in the
pattern. The sensitivity used is a
compromise between these factors,
and allows accuracy within 1 per-
cent, along with a high recording
speed, without hunting.

It would also be possible to feed
back in phase opposition the voltage
from a second motor driven by the
first and acting as a generator. This
would have the effect of reducing
the effective inertia of the mechani-
cal system, and increasing the per-
missible pen speed. The drag-
cup motor has such a good ratio of
torque-to-inertia, however, that the
feedback was considered unneces-
sary.

It has been found that for ac-
curate patterns, the rotation speed
of the antenna under test should
be such that the field strength does
not change by more than 40 percent
of full scale per second. In general,
adequate recording speed has al-
ways been found available. A 20-
degree pattern with a 2-degree
beamwidth at 6 decibels down can
be taken easily in about one minute,
and a 400-degree pattern of the
same antenna in five minutes. Two
20-degree patterns recorded at dif-
ferent speeds (one in 2 minutes, the
other in 20 seconds) are shown in
Fig. 6. The two patterns are prac-
tically identical, except for a 5 per-
cent error where the field strength
changed 60 percent of full scale in
one second at the faster recording
speed.

In actual pattern taking, the ac-
curacy has always been within one
percent at all times and under vary-
ing conditions.
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Experimental
Audio Output
TETRODE

Low harmonic distortion is obtained from an output

tetrode in which the first grid is made positive, acting

as a space-charge grid, and the second grid is used

as the control electrode. Tube is little affected by

changes in load impedance, and is comparable to a

pentode in power sensitivity

By W. S. BRIAN

Hanson-Gorrill-Brian, Inc,
Glen Cove, N Y

OW DISTORTION can be obtained
from a space-charge grid power
tube. In such a tube the first grid
is operated positively to produce
a virtual cathode. The second grid
is the control grid. An experi-
mental tube designed to operate in
this manner gave 2.4 watts of audio
output into a 7,500-ohm load with
only 1.5 percent total distortion.
This distortion is lower, but the
power sensitivity is less than the
same quantities in a beam-power
tube, as shown in Table I.

Some years ago a space-charge
grid power tube was experimentally
developed with the intention of pro-
ducing a tube having low distortion
and high power sensitivity. Al-
though the tube that was developed
does not have the high power output
available from the 6V6 beam power
tube, no commercially available
tetrode or pentode power tube has
as low an order of distortion as
does this experimental space-charge
grid tube, therefore its character-
istics will be described so engineers
can judge whether such a tube would
be desirable in current uses.

ELECTRONICS — August, 1947

Before describing the experi-
mental tube, it is desirable to pre-
sent briefly the trends in audio
output tubes by way of indicating
the problems encountered with
them. In the early days of radio
it was unimportant to have a power
tube of exceptionally high fidelity
because neither audio transformers,
loudspeakers, nor broadcast trans-
mitters were of high fidelity. How-
ever, high power sensitivity was de-
sirable because of the difficulty of
building high-gain audio amplifiers
which necessarily followed the tri-
ode detectors at that time widely
used.

Pentodes provided the required
high power sensitivity. As the
quality of other circuit components
improved, the high harmonic dis-
tortion of these tubes became a
drawback. Second harmonics could
be cancelled by push-pull circuits,
but third and higher order odd har-
monics remained.

The beam-power tube represented
a good compromise between distor-
tion and power sensitivity. Most
of its shortcomings could be nulli-
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Experimenial tube, cut for examination

121



-~ 0425

-u—-.l- 0.290

.CONTROL
“ GRID

-

SPACE
.~ CHARGE GRID

SIDEROD
SHIELDS

CATHODE
“~-ANODE

FIG. 1—Experimental space-charge grid
power output tetrode dimensions

fied by selective negative feedback.
Nevertheless, the triode remains the
type tube preferred in high-fidelity
audio systems.

These trends are well illustrated
by several familiar tubes. The 45
exemplifies the triode power output
tube, it being the first triode to de-
liver more than one watt of undis-
torted output (total harmonic con-
tent not greater than ten percent
of the fundamental) with a rated
plate potential of 250 volts. With
this plate voltage, a negative grid
bias of 50 volts, and a load of 3,900
ohms, the 45 gives 1.6 watts of un-
distorted output for an input signal
of 35 volts rms. This load resistance
gives the greatest power output,
greater load resistance decreases
the available output and decreases
the distortion. The first pentode
power output tube was the 47, rated
at 2.7 watts output with 250 volts
on plate and screen, a negative grid
bias of 16.5 volts, and only 11.5 volts
rms signal input. The output falls
sharply, however, with lowered load
resistance, and the odd harmonic
distortion is high at any load. The
53 twin triode operating push-pull
with 300 volts on the plates gives 10
watts output, but must be driven
from a low-impedance source if the
distortion is to be kept low. The
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familiar 616 is the first beam power
tube. With 250 volts on plate and
screen, a negative grid bias of 14
volts, a peak signal input of 14
volts, and a 2,500 ohm load, the 616
delivers 6.5 undistorted watts.

In all of these tubes, the power
output and, more especially, the
harmonic distortion, are greatly af-
fected by load impedance. Inas-
much as these tubes are used to
drive loudspeakers, whose imped-
ances vary widely with frequency,
frequeney distortion is also present.
In the case of triodes, the second-
harmonic distortion increases with
decreasing load impedance. Pentode
loads are chosen to give a compro-
mise between high output and low
third harmonics ; load variations af-
fect both factors. High outputs
could be obtained from triodes oper-
ating in push-pull class-B, but only
with low-impedance high-level driv-
ers. Low distortion could be ob-
tained from pentodes or beam-power
tubes with degenerative feedback
to reduce effects of changing load
impedance, but only at a sacrifice
of power sensitivity. In other
words, the basic cause of distortion
in these latter tubes is their high
internal plate resistance.

Tube for High Fidelity

Figure 1 shows the construction
and typical dimensions of a tube
designed for space-charge grid op-
eration. Tubes not designed for
this type of operation are unsuited
to it because the space-charge grid
draws excessive current. In oper-

ation the first grid is made positive
with respect to the cathode; its
effect is to counteract the negative
space charge and to produce a cloud
of electrons at the plane of the first
grid. This cloud acts as the vir-
tual cathode. The operation of such
a tube is similar to that of a triode
with a large effective cathode area,
behaving as if it were temperature
limited. The second grid is then the
control electrode. Screens and sup-
pressors can be added, but as their
effect will be, among others, to in-
crease the dynamic plate resistance,
which is undesirable in power out-
put tubes driving loudspeakers,
they were not used in the experi-
mental tube under discussion.

To reduce the space-charge grid
current, two siderods were intro-
duced between the cathode and the
supports of the space-charged grid.
These siderods could be electrically
connected to either the cathode or
the control grid. By thus restrict-
ing the path of electrons to the
vicinity of the lateral wires of the
space-charge grid, its current was
reduced about two-thirds. The
spacing between space-charge grid
and cathode was also adjusted to
obtain an optimum between low
space-charged grid current and high
plate transconductance.

Figure 2A shows the character-
istics of a space-charge grid tube
operating at 6.3 volts and 0.7 am-
pere on the heater, the space-charge
grid supplied from the 250-volt sup-
ply through a 10,000-ohm resistor
—giving an average space-charge

(SPACE -GHARGE GRID TUBE, $-C GRID {SPACE-CHARGE GRID TUBE, S~C GRID
VOLTAGE THROUGH 10,000-OHM RESISTANGE VOLTAGE THROUGH 7,500-OHM RESISTANCE
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180 MA HEATER VOLTS '6.3) 70240 MAHEATER VOLTS 6.3)
» T 1T T
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FIG. 2—Plate characteristics of space-charge grid tetrodes are similar to those of a
triode. Comparing (A) with (B) shows the effect of space-charge grid bias on the
plate characteristics

August, 1947 — ELECTRONICS

www americanradiohistorv com




grid potential of 70 volts, and an
average current of 18 ma, the plate
supplied from the 250-volt supply
through a 7,500-ohm load, and the
control-grid bias at —15 volts —
giving a plate current of 33 ma.
Power output under these condi-
tions is 2.4 watts with less than 1.5
percent total distortion. Varying
the load from 5,000 to 12,000 ohms
does not increase the total distor-
tion to over 5 percent.

Figure 2B shows the tube’s char-
acteristics with a space-charge grid
resistor of 7,500 ohms. Plate cur-
rent increases to 41 ma, space-
charge grid current to 24 ma, but
the output power increases to only
2.6 watts, giving a much lower
efficiency.

Space-Charge Grid Effect

Second-harmonic distortion was
reduced by the same method that
space-charge grid current was re-
duced. The high impedance of the
space-charge grid to cathode region
greatly reduced the effect of plate
voltage on primary cathode current
with the result that plate current
at high negative grid voltage was
lower than in a comparable triode.
The effect is a greatly reduced even-
harmonic distortion. Further har-
monic reduction was obtained by
tying the siderods to the control
grid, thus increasing the plate
transconductance at high negative
control-grid voltages but having
negligible effect at grid voltages
near zero.

Operating the space-charge grid

Table I—Comparison of Space-Charge Grid Tetrode with Beam Tetrode

cuits in toto, not of the tubes alone.

grid cireuit indicates reversal of current.

Ixperimental Space-Charge | Typical (6V6) Beam Tetrode

Ieater Grid Tetrode

volts 6.3 6.3

amps 0.7 0.15

watts 1.6 2.8
Auxiliary Grid (Space-Charge Grid) (Suppressor Grid)

volts 250 250

milliamps 18 4.5

watts 4.5 1.3
Control Grid o N

bias volts —-15 —12.5

volts signal swing 10.6* 12.5
Plate

volts 250 250

milliamps 33 45

watts 8.3 11.3

percent total

distortion 1.5 8

Power output watts 2.4 o 4.5
Overall 9, efficiency 13.8 29,2

Note: Volts listed under auxiliary grid are supply volts, which include grid voltage
and voltage lost in dropping resistor. The efliciency is thus the efficicney of the cir-

* Peak signal voltage equals operating bias, being increased until a microammeter in

through a dropping resistor without
a bypass has three important ef-
fects: First, such operation slightly
increases the output for a given
average cathode current. Second, it
stabilizes the output over a wide
range of external load impedances.
Third, it reduces odd-harmonic dis-
tortion.

Operating Conditions

To visualize the foregoing effects,
compare Fig. 3A with Fig. 2. Fig-
ure 3A shows the tube’s character-
istics with a fixed potential of 50
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0 6ol CRID VOLTAGE 0 L AEGWER OUTRUT 153
g g = BEAM TUBE === =
H a4 [ 3
a 50 5 - =z ) B R B | F_’
i g - z HARMONIC DISTORTION @
2 40 A = BEAM TUBE, || A 100
z il A g B “ z
= A 7 23 A o
30| S 3
z / e 1 ~~FPoweRr oUTPUT_| &
y e < ] Y SPACE CHARGE TUBE|,
© A o Val T
g 20 % 5y x < 5
3 7 X% 7 2 - = < = - %
V! O
w 10 204 2[HARMONIC
g AREY 4 DISTORTION| | T &
a2 ol T 1 SPACE CHARGE TUBE"") |, &
6 50 100 15O 200 250 300 350 400 450 500 3000 5000 7000 900010000
PLATE VOLTAGE IN VOLTS EXTERNAL LOAD RESISTANGE IN OHMS
()] B8)

FIG. 3—(A) Without space-charge grid degeneration, characteristics are nonlinear.
(B) Comparison of space-charge grid tetrode with conventional beam tetrode shows
lower distortion of the former
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volts on the space-charge grid (cor-
responding to well bypassed drop-
ping resistor operation). The vari-
ation in the increment of plate cur-
rent along a load line (not shown)
with respect to grid voltage indi-
cates odd-harmonic distortion.

The space-charge grid can be
compared in some respects to the
screen grid of a beam-power tube.
The space-charge grid current is
relatively high, but even so the
power dissipated in it is only 1.5
watts with a 10,000-ohm dropping
resistor. Although the maximum
output of approximately 2.5 watts
is less than that from a 6V6 beam
tetrode, the power sensitivity of
the space-charge grid tube does
not vary with input signal level,
being as high at low signal levels
as at high. The effect is, in a
phonograph amplifier for example,
greater brilliance with less appar-
ent needle scratch, due to the re-
duced higher order harmonics of
the space-charge grid tube over a
beam-power one. Figure 3B com-
pares the output power and har-
monic distortion of a typical beam
tetrode with the space-charge grid
tube. The low distortion of the
latter recommend it for use in high-
fidelity audio output amplifiers.
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Frequency Response of

Magnetic properties, physical dimensions and velocity of a magnetic recording medium

are discussed and evaluated. Features and performance of electroplated wire and powder-

coated tape are described
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FIG. 1—Assembly details of a ring head designed for recording on wire or narrow
tape. It consists of an essentially closed magnetic circuit that engages the recording
medium on one side only
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HE MOST REVEALING informa-

tion about the mechanism of
the phenomena which control any
recording method may be obtained
from an investigation of the repro-
ducing process. Previous investiga-
tors have analyzed the response by
empirical curve fitting" or theoreti-
cal considerations.**

Assume that a sinusoidal sig-
nal has been linearly recorded
with a ring head (Fig. 1) on a uni-
formly moving medium and that the
recording was done with constant
current through the recording head,
independent of frequency; that is,
essentially, with constant peak in-
duction in the recording medium.

The resulting record may be
looked upon as a longitudinal ar-
rangement of bar magnets of an
individual length equal to one-half
of the recorded wave, sinusoidally
magnetized and with like poles join-
ing. This is schematically shown
in Fig. 2.

The flux lines representing the
internal magnetization B, of these
magnets must all close through the
space surrounding them, thereby
passing through their surface, cre-
ating there a certain surface flux
density B,. The latter determines
the induction B, in the magnetic
circuit of the ring head contacting
the recording medium. The repro-
ducing voltage, e, generated in the
head winding is proportional to the
rate of change of the flux passing
through the head.

The trend of this voltage, as a
function of frequency, is derived,
under simplifying assumptions, in
Fig.2 (at bottom). The reproducing
voltage for very long wavelengths
has theoretically a tendency to rise
at a slope of 18 db per octave and
this slope, with decreasing wave-
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Research Department
The Brush Devclopment Company
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length, gradually changes into 6 db
per octave. A very long wave is
one whose length is great compared
with the longitudinal extension of
the zone of magnetic interlinkage
between recording medium and
heads; that is, roughly, the length
of the contact area between the
two or about the longitudinal head
dimensions (see Fig. 2). This
wavelength range almost always
lies below the range of practical in-
terest.

The observed shape of the fre-
quency response curve follows this
simplified prediction only to a lim-
ited extent. There is good agree-
ment in the very low and part of
the medium frequency range, but
with increasing frequency the slope
of the observed curve falls more
and more short of the predicted 6
db-per-octave line. The curve even
reverses its trend eventually and
starts to fall gradually as the fre-
quency increases further. Conse-
quently, there must be certain ef-
fects, responsible for this deviation.

Demagnetization

The most important of these ef-
fects is the self-demagnetization of
the described elementary bar mag-
nets. It is well known that the mag-
netomotive force available across
the ends of an open bar magnet, or
the useful induction which it can
generate, decreases due to its own
magnetization. The figure which re-
lates this decrease to the magneti-
zation is called the demagnetizing
factor; it depends almost entirely
on the physical shape of the magnet
and becomes smaller as its ratio of
length to diameter increases.

Figure 3 shows the familiar
graphic method of finding the de-
creased induction of a magnetic
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FIG. 2—Interaclion between the recording magnetic medium and the reproducing
ring head with a sinusoidal signal

structure when its intrinsic hys-
teresis loop and its demagnetizing
factor N are known. A straight
line, called the shearing line, is
drawn through the origin at an
angle whose tangent is proportional
to the demagnetizing factor. The
intersection P of this line with the
hysteresis loop then gives the in-
duction B’, effective in the magnet,
as compared with the highest in-
duction B, which would exist if the
magnet were either closed or in-
finitely long.

The reduced induction values of
all other points of the intrinsic
hysteresis loop may be found in a
similar manner. The locus of the
new points describes the behavior
of the open magnetic circuit and is
called the sheared hysteresis loop.
It is of importance in the investi-
gation of all magnetic circuits con-
taining portions of increased re-
luctance, including powder-coated
recording media.

The demagnetizing effect is one
reason for the response of a mag-
netic frequency record to decrease
below the predicted 6 db-per-octave
line. As the frequency increases,
the length of the elementary bar
magnets decreases which, in turn,
causes an increase of the demag-
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netization. The demagnetizing fac-
tors in the case of magnetic re-
cording are not exactly predictable
because the adjacent elementary
magnets interact with each other
and are shunted during the play-
back process by the reproducing
head. An approach to the solution
of this problem has been made by
Camras.*

It was pointed out that the slope
of the shearing line depended only
upon the demagnetizing factor;
that is, in this case, upon the re-
corded wavelength. The ordinate
B’, at the intersection of the shear-
ing line with the demagnetization
curve is approximately proportional
to the reproduced voltage and will
decrease more slowly with increas-
ing demagnetizing factor, the flat-
ter the demagnetizing curve of the
recording medium. The average flat-
ness may be roughly defined by the
ratio of coercive force to rema-
nence. Accordingly, an improve-
ment in the high-frequency re-
sponse can be observed, with an
increasing ratio of coercive force
to remanence, irrespective of their
absolute magnitudes.

From several materials with the
same ratio of coercive force to
remanence, the one with the highest
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absolute values (within practical
limits) of the two quantities will
still be the more desirable. The
reason is that this material will
yield the highest absolute reproduc-
ing level, because of its high rema-
nence, and that it will offer the
greatest resistance to accidental
demagnetization by external fields
because of its high coercive force.

Penetration

Based on the concept of the de-
magnetizing effect, the response of
a thin recording medium might be
expected to be superior to the re-
sponse of a thicker one. However,
experiment does not always verify
this expectation since the response
curves of all media within usual
dimensions (thicknesses of a few
thousandths of an inch) are found
to be substantially alike, other con-
ditions being equal. In an attempt
to clarify this apparent contradic-
tion, certain measurements were
made whose results are represented
in Fig. 4. Here are shown the re-
sponse curves of several recording
media, which differ only in their
thickness. The absolute values of
the thicknesses are very small.

Disregarding the absolute repro-
ducing level, the frequency response
of these very thin media actually
does improve with decreasing thick-
ness. Since all the curves have sub-
stantially the same shape, the posi-
tion of the maxima of these curves
forms a simple criterion for their
frequency characteristic. The dot-
ted line connecting these maxima
shows that the improvement of
high-frequency response is more
rapid in the range of the thinnest
media than in the range of the
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relatively thicker ones, tending to-
ward no change at all for still
thicker media.

This peculiar behavior can be ex-
plained by the assumption that the
physical depth of magnetization of
the recording media is dependent
upon the recorded wavelength. The
phenomenon may be termed pene-
tration effect.

All wavelengths penetrate mag-
netically into the recording medium
only to a limited depth; the longer
ones penetrate more than the
shorter ones and the absolute mag-
nitude of this penetration is nor-
mally in the order of under one
thousandth of an inch. Accordingly,
the frequency response of the rela-
tively thick commercial recording
media is hardly affected by limited
thickness variations since most of
their cross section is inactive, that
is, not penetrated by useful mag-
netic flux. When the thickness of the
medium is substantially reduced
to the order of the depth of pene-
tration, the low frequency range
will be impaired first, which means
that the upper frequency range will
be relatively favored.

In extremely thin carriers where
complete penetration can be as-
sumed over a wide frequency range,
there is no selective influence of the
penetration effect any longer. The
frequency response is then con-
trolled by the demagnetizing effect
alone. Because of the increasing di-
mensional ratio of the elementary
magnets, a thickness reduction by a
certain ratio should have the same
effect upon the response as an in-
crease of the medium velocity by
the reciprocal ratio. The absolute
reproducing level, however, will
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FIG. 4—Frequency response of electroplated brass tape operat-
ing at a velocity of two feet per second. Thickness is repre-

sented by t

drop by the same ratio because of
the decreased cross section. This
statement seems to be verified by
the trend of the dashed line in Fig.
4, which approaches a slope of
minus 6 db per octave for progres-
sively decreasing thicknesses.

The penetration effect is another
important factor which causes de-
terioration of the high-frequency
response of commercial recording
media since it results, with decreas-
ing wavelength, in a gradual de-
crease of the effective cross section
of the recording medium. (Shunt-
ing of the magnetized layer due to
the presence of the inactive mate-
rial does not seem to be serious.)

The penetration effect must not
be confused with the magnetic skin
effect since it has been found that
the penetration is a function of the
wavelength only, and not of the
frequency. Its mechanism may be
explained by the geometry of the
flux lines entering the medium in
the recording process. The course
of these flux lines, which determines
the depth of penetration, appears to
depend primarily, for a given wave-
length, upon the gap width and the
permeability of the recording me-
dium—greater gap width and lower
permeability favoring deeper pene-
tration.

One particular question that
arises is that if the penetration de-
creases with rising frequency how
is it possible to erase and to bias™®
with very high frequencies? The
answer 1is probably that in the
erasing process the recording
medium has to be carried into
saturation; in this range, however,
its permeability approaches unity
so that sufficiently deep penetration
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becomes possible for evident rea-
sons of flux distribution. A some-
what similar condition prevails in
the case of high-frequency bias.
In this situation the recording me-
dium works essentially within the
toe of its normal magnetization
curve where the permeability is
also very low.

Gap Effect

Another effect which contributes
to the loss of the reproduced level
as the frequency increases is the al-
most purely geometric influence of
the finite gap width of the repro-
ducing head. The effect exists basi-
cally in any method of scanning a
recorded signal. Figure 5 shows a
representation of the function re-
lating this loss to the ratio of gap
width to recorded wavelength. It
can be seen that no reproduction
takes place when this ratio equals
unity (or any integer).

The loss as shown describes the
conditions for the reproducing
process only.

It should be emphasized that the
effective gap width of the repro-
ducing head is not identical with
the physical dimension of the gap.
Magnetic leakage causes a certain
spread of the zone of mutual in-
fluence between recording medium
and gap, resulting in an effective
gap width which may be determined
to be up to about 40 percent larger
than the physical gap width.

Figure 6 shows, in a qualitative
manner, the three discussed effects
which control the shape of the fre-
quency-response curve of magnetic
recording as obtained with ring
heads. The solid curve gives the
general appearance of an observed
response. The vertical distances be-
tween this curve, the two dotted
curves, and the theoretical 6 db-per-
octave line indicate the respective
loss contributions of demagnetiza-
tion, penetration, and gap effect.

Velocity

Figure 6 also indicates a conven-
ient graphic method of converting
a response curve established at a
velocity v of the recording medium
into the curve at some other veloc-
ity »: A 6 db-per-octave line is
drawn through any point P of the
given curve, plotted in the conven-
tional double logarithmic system.
On this line, point P’ is found by
spacing it from P at a horizontal
distance which equals, as a fre-
quency ratio, the ratio of the two
velocities. The new curve (dash-
dotted) is then found by shifting
the original curve bodily along the
6 db-per-octave line to its intersec-
tion at P’. (The points P and P’ on
the two curves correspond to fre-
quencies with equal wavelengths.)

The noise originating from a
magnetic recording medium is evi-
dently generated by random flux
variations picked up by the repro-

—— — kA=

ducing head. These variations may
have two different causes. The
first one is the random fluctuation
of the reluctance across the gap of
any or all of the heads, brought
about by either mechanical vibra-
tion or surface roughness of the re-
cording medium. The second cause
is the inherent grain structure of
the recording material. Here, the
magnetic discontinuities at the
boundaries of the individual grains
or domains will also cause minute
flux variations.

Vibration and surface roughness
of the medium can be minimized
by appropriate design of the drive
mechanism and by careful prepara-
tion of the medium.

The noise reproduced from a
given recording medium will de-
pend upon the magnetic state of the
medium. A completely demagnet-
ized medium will result in the least
noise as evidenced by the low noise
level obtained from an a-c erased in
contrast to a d-c erased recording

‘medium.

An important consequence arises
from this recognition. A recording
medium—after a-c erasing and sub-
sequent recording—is demagnetized
only in the portions where no signal
is recorded. Wherever there is a
signal, there will be magnetization
corresponding to the instantaneous
value of this signal. The signal it-
self, consequently, causes noise
which follows the instantaneous sig-
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FIG. 6—Synthesis of the response curve of a magnetic recording medium
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nal level in its magnitude. This
type of noise, closely related to but
less objectionable than the continu-
ous noise after d-c erasing, has
been termed modulation noise or
noise behind the signal. Its magni-
tude depends on the factors dis-
cussed before and noise values up
to about 15 db above the no-signal-
noise have been measured at the
crest of a maximum signal.

- For the generation of noise it is
immaterial whether the recording
medium or the associated reproduc-
ing head is magnetized since the
two form one magnetic circuit dur-
ing the reproducing process. An
accidentally magnetized reproduc-
ing head will therefore also cause
noise and great care has to be
taken to reduce or eliminate the
remanent magnetization of the re-
producing head. This can be done
by proper selection of the core mate-
rial, by the introduction of an addi-
tional air gap into the magnetic
circuit or by purposely demagnetiz-
ing the head whenever required.

Most magnetic recording media
until now have had the form of fine
wires or of thin tapes. Originally,
plain carbon steel was used but has
been replaced by various alloy
steels, particularly the ternary al-
loys of iron and nickel-chromium,
nickel-copper or cobalt-copper. The
coercivity of these materials has
thus been increased from about 25
oersteds for carbon steel to about
150 to 250 for various commercial
recording media and up to over 400
for some experimental media.

All these recording media are
produced by rather closely con-
trolled drawing or rolling opera-
tions combined with a suitable heat
treatment to effect and maintain
the desired physical and magnetic
properties. These procedures are
difficult and expensive, particularly
since the required magnetic hard-
ness of the materials is usually ac-
companied by physical hardness.

One quite successful solution to
this problem has been found to be
the electroplating of a ductile, non-
magnetic base material with a fer-
romagnetic layer.® The base mate-
rial for plated recording media is,
ordinarily, brass in the form of fine
wires or tapes. However, other
shapes, for instance, disks or cyl-
inders, may be processed just as
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readily which is of importance for
special applications.

The plated layer usually consists
of a cobalt-nickel alloy, applied to a
thickness of about 0.0003 inch. This
dimension provides a practical com-
promise between frequency re-
sponse, reproducing level and pro-
duction cost. The material has a
coercivity of over 200 oersteds and
a retentivity of about 10,000
gausses. The plating is very uni-
form and ductile, has a mirrorlike
surface and fine grain structure, as
evidenced by a low noise level. No
heat treatment is required since
the internal stresses, necessary in
any permanent magnet material,
are automatically created in the
plating process.

The frequency response curves
shown in Fig. 4 may be considered
representative of the performance
of the present plated media. Plated
recording wires can now be pro-
duced at a rate of about 150 feet
per minute, and up to 500 feet per
minute have been experimentally
obtained.

Magnetic Tape

The ability of a recording me-
dium to exhibit a good high-fre-
quency response depended primarily
on its ratio of coercive force to
remanence. This ratio determines
the specific magnetic reluctance of
the recording material and has defi-
nite limitations in most homoge-
neous materials. However, it can be
artificially increased by using the
ferromagnetic material as a fine
powder, uniformly dispersing this
powder in a suitable binder, and
coating the resulting mixture on
an inert base material to form the
recording medium.” The magnetic
reluctance of such material, when
measured in bulk, will be very
greatly increased by the presence of
the minute interstices separating
the individual particles. The effec-
tive induction will, consequently,
be reduced from the intrinsic value
of the powder while the coercive
force remains unchanged (sheared
hysteresis loop), thus giving the
desired result of a greatly decreased
slope of the demagnetization curve.
If both particle size and their sepa-
rating distances are made small in
comparison with the shortest wave-
length to be recorded, such a dis-
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perse material will behave like a
homogeneous material.

The ferromagnetic powders for
recording media may be produced
from any suitable permanent-mag-
net material but experience has
shown that various magnetic iron
oxides are most readily and eco-
nomically applicable. These pow-
ders, with a particle size of about
1 micron and an intrinsic coercive
force® between 100 and 250
oersteds, are now predominantly
used for the commercial production
of powder-coated recording media
in the form of tapes or sheets. The
remanence of the iron oxide coat-
ing is usually between 400 and 800
gausses, about one order of mag-
nitude below that of the more com-
mon homogeneous recording media.

The coating, containing between
25 and 40 volume percent of mag-
netic powder, is applied with a
thickness of about one-half thou-
sandth of an inch to a base of paper
or thin plastic. The resulting re-
cording medium exhibits extremely
low background noise and a fre-
quency response far superior to
any homogeneous medium now in
use. For a given frequency response
powder-coated media can be run
with roughly about one-half of the
speed required for homogeneous
media.

The reproducing level from pow-
der-coated media is inherently low
because of their low effective induc-
tion; but this deficiency can be
compensated for by using a cor-
respondingly wider recording track.

This paper is based, in part, on
work done for the Office of Scien-
tific Research and Development un-
der Contract OEMsr-254 with The
Brush Development Company. A
number of facts presented in this
paper were first published, in es-
sence, in OSRD Report No. 5325,
of June 30, 1945.
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Square-Wave Résponse

Nomograph correlates tilt of square wave after passage through uncompensated RC-
coupled video or audio amplifier with low-frequency response of amplifier and time

constant of coupling circuit

HEN USING rectangular or
square waves for testing
audio and video amplifiers, the out-
put of the amplifier is compared
with the input on an oscilloscope.
The degree or percent of tilt of the
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top of the square wave represents
the amplifier’s deterioration of the
lower frequencies.

In the uncompensated RC-coupled
amplifier stage shown, the effect of
the amplifier on low frequencies is
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almost completely a function of the
value of the RC time constant in
the grid coupling circuit. The
smaller the time constant, the
poorer the low-frequency response
and consequently the greater the
percent tilt S of a rectangular wave
(referred to the peak plate voltage
value E, as indicated on the wave-
form diagram).

The accompanying nomograph is
useful in computing the RC value
required to give a maximum speci-
fied tilt S (expressed as a decimal
part of E) for a rectangular wave
having a duration ¢, or conversely
it may be used to determine the tilt
that will be obtained from a given
time constant. The chart also gives
the relationship between tilt and
low-frequency cutoff of an amplifier
coupling circuit (the frequency f,
at which the amplitude—frequency
response characteristic is down
3 db).

Example of Use

The percent tilt of an uncompen-
sated video amplifier stage is speci-
fied as 2 percent maximum on a
60-cycle square wave. What will be
the required time constant of the
coupling circuit and the correspond-
ing low cutoff frequency?

By means of a straightedge, con-
nect the 2-percent point on the tilt
scale with the 8,300-usec point (cor-
responding to the half-cycle dura-
tion of a 60-cycle square wave) on
the ¢ scale. The straightedge will
cross the RC scale at approximately
410,000 ohm-pf. The corresponding
low cutoff frequency f. is found to
be 0.4 cycle.
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Another History-Making Mallory Publication...

-

i

VIBRATOR DATA BOOK

Here’s a volume that engineers have long awailed . . . a worthy companion
CHECK THIS LIST to the famous Mallory Electrical Contact Data Book and Mallory Resistance
OF CONTENTS Welding Data Book . . . a comprehensive manual that tells you everything

Basic Vibrator Structures

Mallory Standard Vibrator Types
Selection of Correct Vibrator
Power Transformer Characteristics

Typical Vibrator Characteristic
Data Sheets

Power Transformer Design

General Procedure in Designing
Transformers

Examples of Transformer Design

Design Considerations for Other
Applications

High Frequency Vibrator Power
Supply

Timing Capacitor Considerations

Design Practices and Methods of
Interfercuce Elimination

Vibrator Power Supply

about vibrator power supply systems that Mallory has learned in sixteen
years of building better vibrators and vibrator power supplies.

What are the fundamentals of good vibrator power supply design? What
are the pitfalls to avoid when you design new equipment? How can you
get maximum service and dependability from the vibrators you use?
These and hundreds of other important questions arc answered fully in
the Mallory Vibrator Data Book—the only work of its kind in the world.

The first edition of this volume is limited. But you can easily reserve
your copy by writing now—to Mallory direct or to your Mallory distributor.
Price per copy is $1.00. Free to recognized engineers and teachers when
requested on your letterhead.

MORE MALLORY VIBRATORS ARE IN USE TODAY THAN
ALL OTHER MAKES COMBINED

Circuits

Vibrator Inspection
Procedures

ELECTRONICS — August, 1947

NAL LO RY VIBRATORS

AND VIBRATOR POWER SUPPLIES

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA
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TUBES AT WORK

Including

INDUSTRIAL

CONTROL

Edited by VIN ZELUFF

Four-Tetrode F-M Power Amplifier
Surge Protection of Pilot and Heater Circuits. .. ..............
Electronic Engraving System. .. ..
Electronic Oven for Frozen Foods
Q-Meter Control for Power Losses
Extending Frequency Range of Pen-Type Recorders..........
Tubes Find Iron in Ore..........

Four-Tetrode F-M Power Amplifier

ONE apparently satisfactory solu-
tion to the problem of obtaining
appreciable power output on the
new 88- to 108-mc f-m broadcast
band has been made by James A.
Day of Radis Engineering Labora-

tories who employs four Eimac
4-1000A tetrodes in a unique tuned-
line amplifier,

Although available for some time
in limited numbers for experimen-
tal work, the type 4-1000A, an in-

ey

FIG. 1—Interior view of the plate and grid (lower) tuning sections of the novel 10-kw
power amplifier for f-m broadcasting

132

www americanradiohistorv com

ternal anode, glass-envelope tube of
conventional appearance, is now
going into production so that de-
sign of a commercial circuit about
it is practicable.

The use of tuned quarter-wave
lines has been common practice in
vhf oscillator and amplifier circuits
for some time. Since a quarter
wavelength at 100 mc for parallel
lines is in the order of 29 inches,
the physical dimensions required
are entirely within reason for com-
mercial f-m broadcast amplifiers.
Designs now in use employ many
of the possible variations, includ-
ing concentric lines. The four-wire
system described here provides both
a simple mechanical assembly and
excellent self-shielding. A fluores-
cent desk-lamp tube held within an
inch of the tank fails to light when
the transmitter is operating at full
power.

Figure 1 illustrates the me-
chanical simplicity, particularly in
the plate-tank tuning. The four
lines are attached to a square metal
plate that hangs from insulators
and the plate voltage is fed through
the lines to the tubes. Another
metal plate with the center cut out
can be moved up or down and con-
tact fingers short out the upper
parts of the lines for tuning. The
coupling coils for taking off power
are mounted on a plate of insulat-
ing material and are let down
through the aperture in the tuning
device. The grid tank tuning and

input coupling devices are sub-
stantially the same.
PLATE TANK
UNING SLIDER
ON LINES
| e
t
[ W
LINE TO
Al r\ ANTEI\’INA
/'/
goo( = < oo ) L
d
v ol
. /7 lisoe
WL AE
- QUTPUT LINE
LOOPS AND TUNING STUB

FIG. 2—Simplified sketch showing ar-

rangement of the plate tank circuit and

relative phases of the four tuning lines:

coupling pickup loops and method of tap-
ping on load are indicated

The electrical aspect of the plate
tank circuit is shown in the simpli-
fied sketch in Fig. 2. As indicated,
each line is relatively phased 180
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MANUFACTURERS CORPORATION

*CHICAGO 6 Ny - *CLEVELAND 14
565 W. Washington — ’ 1231 Superior
Boulevard i B Ave. N.E.
2 Ny a0 e A
i Sonsin S pTO™ 1913 et Home

*Local Stocks Availckle

Representatives in: DETRDIT 2: 11341 Woodward Avenuve
MINNEAPOLIS 3: 120¢ Harmen Place PECRIA 5: 107 Heinz Court

not on your payroll
HELPS YOU SELECT INSULATION

TO SOLVE YOUR PROBLEMS

Whatever your problem on application of electrical insulation,
it is lik=ly that the IMC Engireer carries the answer with him.
He rzp-esents most of the recognized leading manufacturers of
electrical insulaticn—each specializing in his own particular
p-oduc:. With this background of information behind him, your
IMC Engineer is a specialist in the business of helping you.

The practical experience of the IMC Engineer in the applica-
tion of these materials provides him with a valuable fund of
informaticn for you. He and the IMC organization behind him

aze quelified to . . .

1. Assist vou in the selection of the best insulating materials

for ~he job.
2. Familiarize you with their proper application.
3, Sugzest ways to eliminate waste.

4. Hel> you increase your production.

Ol ex
F18Ep g,
7]
3 INAtq ~eo
MAacase
L&A
‘:VA Va4
o
PLo/c,
PLe
R,
Sitrcop,
Es

MANM/VG

baerey

IMC PRODUCTS: Macallen Mica Products— Vartex
Varnished Cloth and Tapes—Varslot Combinrction
Slot Insulation—Varnished Silk and Paper—Fibzrglas
Electrical Insulation—Manring Insulating Papers aad
Pressbecards —Dow Cornirg Silicones —Dieflex Var-
nished Tubings and Satuiated Sleevings of Cotion
and Fiberglas—Naticna! Hard Fibre and Fiskpaper
—Phenolite Bakelite—Permacel Adhesive Tcpes—
AsbestosWoven Tapes and Sleeavings—Cotton Tapes,
Webbings and Sleevings—Pedigree Insulating Var-
nishes—Wedgie Brand Wood Wedges.
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degrees from each adjacent line.
The arrangement is not unlike two
pairs of pushpull line-tuned ampli-
fiers but avoids the disadvantages
of normal pushpull-parallel connec-
tion. The pickup loops are cross-
connected and the output line tapped
in as closely as possible to the cen-
ter point of the cross-over. An ad-
justable stub and variable taps for
matching the output to the line
from the transmitting antenna com-
plete the simple circuit elements.

The tuning chains and gears not
shown in Fig. 1 are on the other
side of the right wall of the ampli-
fier chamber and are driven by tun-
ing cranks on a panel obscured in
the photograph by the door. The
tiny loop on the right wall picks up
a small amount of energy from the
amplifier for monitoring and fre-
quency checking equipment re-
motely located from the transmit-
ter. Screen-grid neutralizing is
used and the two screwdriver con-
trols that turn ganged variable
capacitors can be seen on the metal
cabinet strip below the tubes. A
screen-grid voltage control and four
individual balancing controls, one
for each tube, with their associated
meters appear on the panel to the
left.

Owing to the grid-input char-
acteristics of the amplifier tubes,

the grid tuning lines are shorter
than those in the plate tank. There
is, however, sufficient circuit ex-
ternal to the tube so that the grid
circuit can be tuned even beyond
the upper limit of the f-m broad-
cast band (108 me). Driving power
comes through a coaxial cable out-
side the right wall of the grid-tank
chamber, The two neutralizing-type
capacitors just visible are used for
matching the driver line to the grid
coupling loops and also provide d-c
isolation.

Two nonconducting ventilators
for the blowers mounted beneath
the grid chamber direct streams of
air upwards at the bases of the
tubes. Holes in the metal bases, not
visible in the photograph, allow the
air to pass through. The tube seals
are thus kept below their maximum
operating temperature,

The driver illustrated is identical
with the unit normally supplied as
a 1-kw f-m transmitter. It uses the
Armstrong dual-channel modulator
(ELECTRONICS, p. 100, April 1945)
and gives carrier frequency stabil-
ity independent of modulation char-
acteristics.

At 10-kw output, and with r-f
driving power of 750 watts, an r-f
to d-c power efficiency of 80 per-
cent is obtained under the follow-
ing conditions:

Plate voltage 4.95 kv

Plate current 2.48 amp

Grid voltage —400 v

Grid current 400 ma

Screen grid current
(total)

Screen grid voltage 300 v

520 ma

Surge Protection of Pilot
and Heater Circuits

By RaLPH P. GLOVER

Consulting Engineer
Keystone Carbon Company
St. Mary’s, Pennsylvania
ENGINEERING a satisfactory -cir-
cuit arrangement for the pilot
lights and heater string in trans-
formerless radio receivers and am-
plifiers has always been a trying
problem. Pilot lights flare up when
the set is first turned on, ultimately
settle down to an illumination level
which is frequently either too low
for a satisfactory visual effect, or
too high for reasonable pilot light
life. And when the pilot light burns
out due to oft repeated surges or
over-voltage operation, or opens
due to mechanical failure, the set
either operates at appreciably re-
duced efficiency or is totally dis-

(continued on p 148)

Complete 10-kw fm transmitter. A standard l-kw unit is used as driver (left) the Armstrong dual-channel modulut.ot being
mounted at the rear of the cabinet. Output amplifier is at the right with power and control units in the bay next to it. Doors
under the monogram give access to the rear of the equipment
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The 1140A wired program amplifier has a fre-
quency response = | db from 50to 10,000 cycles.

An AC-DC amplifier for 80% of

Bell Telephone Laboratories designed this
1140A Amplifier especially for wired pro-
gram service...and designed it so well that
it will meet amplifier needs in 80% of your
subscriber installations.

This three stage push-pull amplifier for
AC or DC service can be used as fixed or
portable equipment, and can be installed
in cabinet or with mounting accessories in
a rack. (Without the cabinet, the 1140A is
known as the 140A.) The following four
features make the 1140A Amplifier univer-
sally applicable:

1. New type of design is free of noise
usual in AC-DC amplifiers and requires

Western Eleclric

— QUALITY COUNTS -

ELECTRONICS — August, 1947

all your wired program installations

no special grounding arrangement.

2. Carries Underwriters’ Laboratories seal
of approval and meets requirements for
installations on subscribers’ premises.

3. Designed to operate directly from tele-
phone lines without the use of repeat
coils.

4. Delivers 10 watts with AC power source
and 6 watts with DC power source.

For complete information on the 1140A,
contact your nearest Graybar Representa-
tive, or write directly to Graybar Electric
Company, 420 Lexington Avenue, New
York 17, N.Y.
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Edited by FRANK ROCKETT
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Laundering Ultrasonically

FaBrics have been successfully
laundered by scientists of the Brit-
ish Launderers Research Associa-
tion using ultrasonic vibrations.
Whereas particles loosened by soap
may not be rinsed from the fabric,
ultrasonic vibrations not only over-
come the electrical charges holding
dirt particles to fabric, but also
force the particles from the fabric.
The ultrasonic technique is both
more effective and quicker than con-
ventional methods of washing fab-
rics.

Test fabrics that have been ex-

Laboratory tests indicate that ultrasonic
laundering is feasible

136

perimentally soiled are inserted in
the laboratory tank, as shown in the
top frame of the picture. The driv-
ing transducer can be seen at the
left on the tank. John Bold, senior
electrical technician shown in the
pictures, adjusts the frequency of
the oscillator; tests have been car-
ried out up to 300 kilocycles and will
be continued up to one megacycle to
determine the effect of frequency on
cleansing. At the bottom, the test
fabric is removed 10 minutes later;
note the difference in color of the
test cloth between the top and bot-
tom pictures showing the cleaning
action.

Pulse Code Modulation

FREEDOM FROM NOISE and interfer-
ence in long-distance telephone com-
munication is obtained by a novel
form of pulse modulation developed
at the Bell Telephone Laboratories.
The technique, pulse code modula-
tion (pcm), is expected to find its
greatest application with sampling
types of transmission over micro-
wave radio relay communications
systems. In pulse code modulation,
the continuous voice signal is sam-
pled for roughly a millionth of a
second 8,000 times a second, giving
an upper frequency limit of be-
tween 3,000 and 4,000 cps. The in-
stantaneous amplitude of the signal,
as determined by the momentary
sampling, is converted into one of
32 five-pulse code groups. The code
groups constitute the pulse subcar-
rier with which the microwave
radio carrier is modulated. At the

(a)

DECIMAL BINARY PULSE CODE
NUMBER NUMBER GROUP
0 00000 . _
I 00001 1
2 00010 —
3 000! 1 —_ 1
4 00100 ]
5 00101 |
27 14011 it
28 11100 11l
29 1ol [TTI
30 o L1
3 [NRR [T
(8)

FIG. 1—Insiantaneous amplitude of signal
is represented by a finite number of dis-
crete steps (A). Using 32 such steps to
represent the full range from positive to
negative requires a five-pulse code group

relay stations the code groups can
be regenerated despite considerable
interference. At the receiver they
are reconverted into the voice sig-
nal. Tests using an eight-channel
system showed that the recon-
structed voice signal loses negligible
fidelity through this method of pulse
modulation. Code groups with more
pulses can be used if greater fidelity
is required; higher sampling rates
can be used if higher frequencies
are to be transmitted.

Amplitude Quantization

Pulse code modulation samples
the signal into discrete amplitude
levels as illustrated in Fig.-1A. To

AUDIO INPUT AUDIO OUTPUT
GONTROL MONITORINGJ
BELAY = pULsE GEN. DECODER
I —F |
¥ 3 3
STEP TIMING PIP
SAMPLER | | seNERATOR| | |GENERATOR
STORAGE COMPARING | _| PEDESTAL
CIRCUIT CIRCUIT MODUL ATOR
1 1
v 1
SUBTRAGTION, ouTPUT
CIRCUIT Jg¢— DELAY AMPLIFIER
PULSE GODE MODULATED OUTPU'I'-l

FIG 2—Block diagram of transmitter pulse
code converter
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NEW INDUCTANCE SCALE ON Q-METER CAPACITOR DIAL NOW
PERMITS DIRECT DETERMINATION CF EFFECTIVE INDUCTANCE
VALUES BETWEEN 0.1 MICROHENRY AND 100 MILLIHENRIES.

The 160-A Q-Meter is universally recognized as a
rapid and simple means for measuring effective
inductance. The customary method of measurement
employed by engineers is to resonate the coil under
test at a known frequency using a known capacitance,
and thus obtain the effective inductance value of the
coil by calculation. The usz of the new L-C dial, as
explained below, further increases the speed and
versatility of the 160-A Q-Meter by eliminating the
necessity for inductance calculations.

Since the Q capacitor of the 160-A Q-Meter has
a capacitance range of somewhat more than 10:, it
is evident that inductance values over a 10:1 range
can be resonated at any single frequency. It is,
therefore, possible to include on the Q capacitor dial
a single decade inductance scale reading directly in
terms of effective inductance provided that the proper
measurement frequency is selected. The new L-C dial
is based on this principle.

TYPE /60-A

ENLARGED VIEW OF NEW L-C DIAL SHOWING EFFECTIVE

INDUCTANCE SCALE. REFERENCE PLATE MOUNTED
DIRECTLY BENEATH VERNIER CAPACITOR DIAL SHOWS
INDUCTANCE TUNING RANGE OBTAINABLE AT INDI-
CATED SPOT FREQUENCIES.

An inductance-frequency reference plate has been
provided on the front panel which shows the proper
frequency to which the RF oscillator should be set in order
to obtain the inductance measurement range desired.
Any one of six consecutive inductance tuning ranges may
be selected, permitting overall inductance measurements
of from 0.1 microhenry to 100 millihenries to be made.

For those 160-A Q-Meter owners who wish to equip
their own instruments with the new L-C dial, a dial con-
version kit, Type 560-A, is available which contains
complete parts, hardware, and instructions for installing
this dial without disturbing the calibration of the 160-A

instrument.

METER |

i

Write for Catalog ‘D™’ L-C DIAL CONVERSION KIT TYPE 560-A

This conversion kit is available in a
unit package, complete with all
items required to install the L-C
dialcnyourpresent160-A Q-Meter.

' Lcp
AL

BOONTON ‘KADIO

Further detoils upon request.

BOONTON - N-J<U:S-Ar

_ogpotali

. I;ESIGNERS AND MANUFACTURERS OF THE “Q" METER ... QX-CHECKER . .. FREQUENCY MODULATED SIGNAL
GENERATOR . . . BEAT FREQUENCY SENERATOR ... AND OTHER DIRECT READING TEST INSTRUMENTS
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X-Ray Irradiation of Gems

NTENSE X-RAYS change colors in gem stones. A few stones so
affected are identified above (see cover); some 50 are listed by

F. H. Pough and T. H. Rogers in American Mineralogist, p 37, 32,
1947.

Although it has long been known that x-rays affected colors of
some gems, extensive investigations of the effects were time-consum-
ing until Machlett Laboratories developed a 50-kv x-ray tube with
a water-cooled tungsten target, and a one-millimeter-thick beryllium
window. The beryllium window transmits x-rays of longer wave-
length and with less loss than conventional windows. Wavelengths
from 0.4 to 4.0 Angstroms are available from this tube. The photo-
graph below shows the water cooling ducts connected on the back of
the tube head.

Coloration produced by x-ray irradiation depends on the material,
origin of a particular stone, and, to some degree, its cutting. In most
instances coloration is only semipermanent; it can readily be
removed by heating or exposure to sunlight (infrared). The cause
of coloration is associated with redistribution of electrons in the
crystals of the stones by the x-rays.
Migration of electrons back to
their stable positions removes the
coloration. If the coloration can be
made permanent, it may provide a
means of treating gems. In any
case the technique affords a means
of identifying stones and of study-
' ing the physical nature of crystals.
. The x-ray source has numerous
other uses.

For the picture on the front
cover, about eight minutes irradi-
ation was required to produce the
color changes; tube beam current
was 50 ma, Actually the stones
are on a glass plate, but the plate,
being coated with a nonreflecting
surface, is invisible. The x-ray
tube lies below the glass, port
; toward the gems. This technique
*¢ permitted a close-up of the stones

to be taken despite disparity in size
% between stones and x-ray tube.

nlar e e 3
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each level is assigned a number.
These numbers are transmitted by
the binary system shown in Fig.
1B. With the five-pulse code groups,
about two percent distortion is in-
troduced by the amplitude quanti-
zation technique, In the actual sys-
tem, because of the nature of the
voice signal, the steps or quanta
levels are logarithmic, being small-
est for low levels, thus giving a
nearly uniform percentage preci-
sion throughout the amplitude
range. Using logarithmic steps
permits using far fewer steps than
would be necessary for the same
fidelity if uniform steps were used.

The pcm system using five-pulse
groups requires slightly less than
five times the bandwidth of a pulse
amplitude modulation (pam) sys-
tem, but is far less subject to
cross-talk in a multiplex network.
and tolerates a much lower signal-
noise ratio.

Figure 2 shows the basic experi-
mental circuit for pem. The voice
signal is sampled into amplitude
modulated pulses. Each a-m pulse
is stored on a capacitor in the stor-
age circuit, the voltage so produced
being compared to a reference
voltage. If the capacitor volt-
age exceeds the reference voltage
a positive pedestal voltage is ap-
plied to the pedestal modulator
which gates the timing pulses from
the timing pip generator to give
an output pulse, which corre-
sponds to the largest value digit
in the binary number. This pulse
is transmitted and, in addition, is
fed back through the delay and
subtraction circuits to subtract a
charge from the storage capacitor.
The remaining charge is compared
to a new reference voltage equal to
half the original reference, and,
by the same process, a second digit
generated. If the sampled pulse
amplitude is less than the refer-
ence voltage, no pulse is transmit-
ted. At the receiver, the pulse
groups are reconverted into the
voice signal by subtracting a lo-
cally established charge from a
capacitor in accordance wigh the
incoming pulses.

Although the system is still in
the experimental stage, it has
given very acceptable transmission
for voice and music. Its chief ad-

(Continued on p 174)

August, 1947 — ELECTRONICS

WwWwWw americanradiohistorv com




Put This Formula
To Work For You

£
| = — . B .
The formula'“jRe is a faverite and easily-remenyyered solu-

tion to’ resistance problems. Radio and electro
know that IRC offers the most complete line of resistance
products in the industry
most every requirement . . . with uniform dependability proved
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... IRC’s distributor network,groviding speedy, *round-the-
corner service for small ordeggequirements.

Put this formula to work fdr you . ..check below the cataog
bulletins in which you are interested—tear out this page. and
mail it to us today with your letterhead, giving your name and
title. International Resistance Company, 401 N. Broad Street,
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NEW PRODUCTS

Edited by A. A. McKENZIE

New equipment, components, packaged units,

allied products; new tubes. Catalogs and manu-

facturers’ publications reviewed.

Television Tube (1)

GENERAL ELECTRIC Co., Syracuse,
N. Y. A 10-inch aluminum-backed,
type 10FP4 with magnetic focusing
and deflection has been developed
for television receivers.

Maximum

(anode) voltage required is 10,000
volts. Further details are obtain-
able from the Tube Division.

Geiger Tube (2)

GEOPHYSICAL INSTRUMENT Co., 1820
N. Nash St., Arlington, Va. A new
all-metal Geiger counter tube with
a low background and an operating
potential of about 1,000 volts is now

e R @%

available in a variety of sizes from
a half inch to 5 feet long and in
diameters of a half inch to 3 inches.
Tubes can be supplied separately or
with auxiliary systems.

(3)
ALTEC LANSING Corp., 250 West
57th St.,, New York 19, N. Y. A
new loudspeaker with a frequency
range of 50 to 15,000 cycles has sep-
arate woofer and tweeter in a co-
axial construction. The unit is so

Dual Speaker
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designed that it can be built into
existing cabinets or installed in the
wall of a room. The high-frequency
section uses a multicellular horn.

Vibration Mount 4)

HAMILTON KENT MANUFACTURING
Co., Kent, Ohio, announces a new
light-duty vibration mount to iso-
late vibration in radios, test appar-
atus, and the like. These Rexon

mounts are furnished in strips
twelve inches long and may be used
entirely or cut into sections, de-
pending on the load to be supported.
Additional information will be fur-
nished by the manufacturer on re-
quest.

Small-Wire Lug (5)

BURNDY ENGINEERING Co., Inc., 107
Bruckner Blvd., New York 54, N. Y.

WWW americanradiohistorv. com

The lug illustrated is handy for
small wires with heavy insulation.
Electrical connection is made with
pressure and the tabs can be folded
about the insulating material.

XM And Television
Antennas (6)

RAULAND Corp., 4245 North Knox
Ave., Chicago, Ill., has released the
first of a new line of f-m and televi-
sion antennas to the radio indus-
try. The model 150, with an omni-

directional pickup and high sensi-
tivity, is designed specifically for
use on the 88 to 108 mc f-m band.
Constructed entirely of aluminum
and small in size, it contributes to
low wind vresistance. Additional
models will be released in the near
future.

(7)

PICKERING AND Co., Inc., 29 West
5T7th St., New York 19, N. Y. A new
cartridge for home phonograph use
requires a pressure of a half ounce
and gives a flat response from 40 to
10,000 cycles. Intermodulation and

Phonograph Cartridge
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You see the entire response curve at a glance

MARYEY-OF CAMBRIOGE
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harmonic distortion are extremely
low. Output voltage for a stylus
velocity of 10 centimeters a second
is 70 millivolts. A permanent
sapphire stylus is provided. One
feature of the unit is a clip that
allows attaching the cartridge to
the pickup arm of practically any
record player.

(8)

AMERICAN TIME Corporation,
Springfield 1, Mass. The Chronolux,
a new synchronous timer for dark-
rooms, works by automatic control

Synchronous Timer

1
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of the exposure interval. Simply op-
erated and automatically reset, it
can be used on 110 volts, 60-cycle,
with:a 1,000-watt capacity. Retail
price is $16.78.

(9)

RESISTANCE ProDUCTS Co., 714 Race
St., Harrisburg, Pa. Now in pro-
duction, the type B high-voltage re-
sistors can be made in resistance
values as high as a million megohms.

High-Voltage Resistors

They might be used in high-voltage
probes for v-t voltmeters. Applica-
tions will be found in television,
x-ray circuits, and other electronic
fields.

Mike Stand

ELECTRO-VOICE, Inc.,, Buchanan,
Mich. The model 430 button-control

(10)
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floor stand is easily adjusted to the
desired height and the attached mi-
crophone can be rotated at will.
Height adjustment ranges between
36 and 65 inches. Write for Bul-
letin 134.

F-M Transmitter-Receiver(11)

GENERAL ELECTRIC Co0., Syracuse,
N.Y. New 60-watt f-m transmitter-
receiver combination equipment for
fixed station use can be remotely
operated over a single pair of tele-
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phone wires. The type SC-9 uses
one or two receivers for police,
power, forestry and public utility
service.

(12)

CENTRALAB DIvISION of Globe-Un-
ion, Inc., Milwaukee 1, Wis. A new
slide switch is designed for im-
proved a-m and f-m performance
permitting coils to be mounted di-
rectly over the switch thereby re-
ducing lead inductances for low and

Slide Switch

www americanradiohistorv com

high frequency switching efficiency.
The unit is available with either
two or three-position index. Double
wipe clips assure constant pressure
and low internal resistance. Com-
plete technical data is contained in
Bulletin No. 953.

Plug-In Capacitors (13)

CorRNELL-DUBILIER ELECTRIC Corp.,
South Plainfield, N. J. Type QC
capacitors are hermetically sealed in
round aluminum containers and are
provided with a four-pin octal base

mounting for easy removal. Com-
plete specifications are given in
Bulletin 100-425.

A-C Voltage Regulator (14)

SORENSEN AND Co., 375 Fairfield
Ave., Stamford, Conn. The new
model 150 voltage regulator has an
input range of 95 to 125 volts a-c
with an output of 115 volts. Regu-

{continued on p 194)

August, 1947 — ELECTRONICS




PR———

b idial alliy

FOR SEALING TO GLASS

SITIveg ne

Kovar meets exacting requirements for sealing to glass.
Here are a few outstanding features:

1.

6.

*Trade Mark No.

337962

Westinghouse
Pat. No. 1,942,
260 and others

For use with hard glass, having high thermal shock
properties and permits high temperature evacuation.

. Matches expansivity of the glass over entire temperature

range {(up to the plastic state of the glass) resulting in
strain-free seals.

. Resists mercury attack.

. Not subject to size limitations (seals have keen made

with Kovar 12" in diameter and 1§’ thick).

. Readily seals with simple oxidation procedure.

Mechanicalstrength—full metal thickness withaut "feather
edge.”

e i

Kovar has gained world-wide acceptance and is used by
leading American and foreign manufacturers. It is easily
machined or cold formed and is available in all desired
shapes—sheet, strip, foil, wire, rod, leads, tubing, cups,
eyelets and {langes.

When writing for literature, please state the nature of .

your proposed application.

16 for

CERAMIC AND MANUFACTURING CO. - LATROBE, PA.
EXPORT DEPARTMENY: 13 E. 40th Street, New York 16, N. Y, Cable Address ARLAB, aoll codes
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NEWS OF THE INDUSTRY

Edited by JOHN MARKUS

Meetings to come; new tube standards; relay

manufacturers

organize ;

experimental radar

lab; index to wartime reports; business expansion

Current Status of F-M Stations

MORE THAN 500 different communi-
ties in 47 states, the District of
Columbia, and Puerto Rico are in
the service areas of nearly 1,000
authorized or projected frequency-
modulation broadcast stations.

Some 215 f-m stations are now
on the air. Construction permits or
conditional grants have been issued
by the FCC to nearly 800 new sta-
tions, and more than 200 applica-
tions are pending.

International Recommendations for Marine Electronic Aids

RECOMMENDATIONS and conclusions
of IMMRAN-—the recent Interna-
tional Meeting on Marine Radio
Aids to Navigation where 92 repre-
sentatives from 31 maritime na-
tions gathered in New York City
and New London, Conn. to discuss
the application of electronic aids
to navigation and pilotage—are em-
bodied in a three-part final report
covering marine radar (reported in
ELECTRONICS, p. 144, July 1947),
position-fixing, and comprehensive
radio aids. The latter two sections
of the report are abstracted here.

Position-Fixing Systems

Development and adoption of
equipment and systems for marine
navigation should be guided by the
accompanying table of desired ac-
curacies and available times for de-
termination of position, in relation
to the approximate distances off

shore and/or depths of water under
the keel.

A position-fixing system is re-
quired for safe entry into the zone
at which radar becomes effective,
bearing in mind that the extent of
such a zone varies with the ad-
equacy of the radar targets avail-
able.

Although the system of medium-
frequency d-f and associated radio-
beacons may not fully satisfy the
requirements set out in the table,
it can continue to fulfill a useful
function in making landfall and in
coastal navigation, as well as for
search and rescue requirements.
The system should be periodically
reviewed in comparison with the
then existing needs of the marine
user in regard to coastal areas.

Existing systems of radiobeacons
provided for use in conjunction with
shipborne medium-frequency d-f

Desired Specifications for Electronic Aids to Marine Navigation

Distance Time available
. Depth from nearest Accuracy to obtain
Function of water danger required position
Aid to ocean navi- Over 100  Over 50 miles = 1 percent 15 minutes
gation fathoms of distance
from danger
Aid to approaching 20-100 Between 50 + } mile to 5 minutes to }
coastal navigation fathoms miles and 3 =+ 200 yards minute
and port approach miles :
Aid to harbor en- Up to 20 ' Less than 3 #+50 yards  Instantaneous posi-
trance fathoms niiles tion and track re-
quired
144
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should be maintained universally at
a standard not below that at pres-
ent provided. In certain areas, no-
tably those where such systems are
established, they should be im-
proved and expanded.

Decca, provided it continues to
give operational satisfaction and
that the application of lane identi-
fication proves effective, appears to
provide a position-fixing system of
an accuracy which meets the mari-
ner’s requirements, and therefore
should be improved and expanded
in regions where the nations con-
cerned consider it desirable.

A long-range navigational aid,
while desirable for certain marine
services, cannot be regarded as
having the same priority as me-
dium-distance navigational aids.
The long-range aid requirements of
aviation are the most pressing, but
in determining the most appropri-
ate long-range aeronautical aid it
will be to the mutual advantage of
both air and marine interests if due
weight is given by the former to
the relative advantages of the dif-
ferent long-range aid systems from
the marine point of view.

If the effective coverage area
of a system be taken as that
within which the system gives a
usable signal-to-noise ratio, stand-
ard loran gives higher accuracy
within its effective coverage area
than does Consol within its larger
effective coverage area. Therefore,
as a long-range navigation system,
standard loran should be continued
and improved.

Comprehensive Radio Aids

It is recommended that an inter-
national standing committee be set
up for the purpose of making in-
formation available to the user upon
request, and to have such informa-
tion available for an appropriate
future international conference or
organization. This committee would
include scientific experts to obtain
and coordinate numerical data on
the performance of various radio
navigational aids. The Govern-
ments of the United States and the
United Kingdom are invited jointly
to study the means of implementing
these recommendations.

2. It is recommended that each
administration undertake or con-
tinue studies and analyses, and pre-
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5 A group of speakers and components depicting
' tha quantity ond variety produced by Magnavox,
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Magnavox...

Component headquarters since 1915

OR more than three decades Magnavox has served the radio
industry, specializing in the quantity production of quality

components for the manufacturing trade.

Manufacturers know that their finished products can be only as
good as the parts they use. To insure dependability, economy and
customer satisfaction, they insist upon Magnavox components—long
established as the highest standard of quality.

Over 100 different speaker models are made to supply every
possible production need. Capacitors and other component parts are
highly perfected and standardized into container sizes right for every
type installation.

In the modern, six-acre Magnavox plant, experienced engineers
and designers stand ready to apply their skills to any of your compo-
nent problems. When you nced loudspeakers, capacitors or other
components, ask for Magnavox, and your specifications will be met
exactly. There is no substitute for experience! The Magnavox
Company, Components Division, Fort Wayne 4, Indiana.

MCI navox

has served the radio industry for over 32 years

SPEAKERS .« CAPACITORS * SOLENOIDS = ELECTRONIC EQUIPMENT
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pare proposed minimum standards,
for radio aids to navigation equip-
ment other than radar.

3. It is recommended that each
Administration ensure the institu-
tion of an adequate personnel train-
ing program for efficient operation
and maintenance of radio aids to
navigation equipment.

Tolerance of components and de-
sign of equipment should be such
that when components are inter-
changed no realignments become
necessary which would require spe-
cial apparatus or skilled personnel.

Dimensions and electrical char-
acteristics of main components
(such as magnetrons, local oscilla-
tors, crystals, tubes, and transform-
ers) should be standardized.

In view of the importance of
radio aids to safe marine naviga-
tion, adequate provision should be
made to meet the requirements of
mariners at the International Tele-
communications Conference.

VHF radio telephony will pro-
vide the maritime service with a
valuable means of navigational
communication for ship to ship and
ship to shore, within the range al-
lowed by the choice of frequency.

Requirements of the maritime
service for harbor control of ship-
ping, safety, distress, and naviga-

Foremost of U. S. Maritime Commission’s
training vessel, AMERICAN SAILOR, show-
ing three of the five radar scanners in-
stalled for IMMRAN demonstrations. Those
shown are Raytheon at top, Radiomarine
at lower left, and Sperry at lower right.
Westinghouse scanner was on aftermast,
and General Electric scanner was on top
of wheelhouse

tional communications on rivers and
lakes as well as on the coasts of the
various countries suggest that at
least one two-way circuit in the
150-160 megacycle region should be
adopted as standard. There should
also be international standardiza-

Auc 26-29: AIEE 1947 Pacific Gen-
eral Meetinf, Hotel San Diego, San
Diego, Calif.

Sept. 8-12: Second Annual Confer-
ence and Exhibit of The Instrument
Society of America, at Stevens
Hotel, Chicago.

Sepr. 15-18: Annual convention,
National Association of Broad-
casters, Atlantic City, New Jersey,
with exhibits in Convention Hall.

Sept. 23-25: AIEE Middle Eastern
District Meeting, Dayton, Ohio.

Sept. 24-26: West Coast IRE Con-
vention, Palace Hotel, San Fran-
cisco, Calif., Prof. Karl Spangen-
burg, general chairman, Stanford
University, Palo Alto, Calif.

Sepr. 26-28: Third annual Elec-
tronics Trade Show, Hotel Whit-
comb, San Francisco, sponsored by
West Coast Electronic Manu-
facturers’ -Association, W. Noel
Eldred, secretary, care of Hewlett-
Packard Co., Palo Alto, Calif.

MEETINGS

Sepr. 26-28: Hudson Divisiou
ARRL Convention, Convention
Hall, Asbury Park, N. J.; technical
papers and exhibits of electronic
equipment for radio amateurs.

SeEpT. 29-Ocr. 2: Annual meeting,
International Municipal Signal As-
sociation, Inc., Pantlind Hotel,
Grand Rapids, Michigan; technical
papers and exhibits of police and
fire radio equipment.

Sepr 30-Ocr. 11: National Radio
Exhibition, Olympia Hall, London,
sponsored by British Radio In-
dustry Council and featuring new
British radio, electronic control,
radar, and television equipment.

Ocr. 23-25: Annual Meeting
Optical Society of America, Nether-
land Plaza, Cincinnati, Ohio; sym-
posium on microwave optics.

Nov. 3-5: National Electronics Con-
ference, Edgewater Beach Hotel,
Chicago.

Nov. 3-7: AIEE Midwest Genera)
Meeting, Chicago, Ill.
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tion respecting the type of modula-
tion to be employed and the char-
acteristics thereof.

If it proves desirable to standard-
ize on two frequencies for this pur-
pose, consideration should be given
to the possibility of separating them
by some difference such as five
megacycles.

International agreement should
be secured on allocation of fre-
quencies for at least one two-way
communication circuit. If possible,
further allocations should be agreed
internationally for a second such
circuit, should the first prove to be
insufficient in the vicinity of 160 mec.

Each country should establish ap-
propriate machinery to coordinate
air and marine interests, so that
delegates to international meetings
on either marine or air radio aids
may speak with the interests of both
in mind.

No monopolistic practices should
prevent any country from manufac-
turing radio aids to navigation that
have been agreed internationally as
of proven value to the mariner.

Radio Aids to Tennis

TESTS of a radio aid for tennis in-
struction were authorized by the
FCC in. granting a construction per-
mit for an experimental class 2
portable station, with power output
of 1 watt on 27.44 me, to Charles G.
Lungren who is working at the Uni-
versity of Miami with tennis coach
Mercer Beasley.

A student being coached would
wear a small receiver attached to
the small of his back and diminu-
tive earphones resembling those em-
ployed for hearing aids. The initial
use of the portable equipment will
be for one-way communication with
players during games to prevent in-
terruptions of play during instruc-
tion.

RMA Elects Officers,
Expands Services

EXPANDED services to help radio
manufacturers readjust their oper-
ations to postwar conditions were
authorized by the new RMA Board

of Directors at the concluding busi-
(continued on p 234)
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Improved operation of automobile radios

with radio antenna lead-in cable
insulated with

Du Pont POLYTHENE

Now, with the use of Du Pont polythene,
it is possible to make a lead-in cable, from
the antenna to the instrument, that helps
to assure proper operation of automobile
radios —a Icad-in cable that is water-tight,
has excellent clectrical propertics, is eco-
nomical to assemble, and gives long service,

Du Pont polythene has been successfully
used as the insulating material for the
shielded lead-in tubing made by The Amer-
ican Brass Company, Waterbury, Conn,,
because it has low capacitance and is usable
over a wide range of temperatures. In ad-
dition, Du Pont polythene has these other
outstanding advantages :

RESISTANCE TO MOISTURE — Poly-
thene has low moisture permeability, protects

Du Pont manufactures polythene molding powder,

the cable from short circuits caused by
moisture.

LASTING FLEXIBILITY — Polythene
withstands twisting and bending over a wide
range of temperatures.

HIGH *‘Q”— Electrical losses within a
polythene-insulated cable are negligible.

EASE OF HANDLING — Polythene has
good extrusion qualitics, is economical to
assemble.

Your insulating problem may be solved
by using Du Pont polythene. Write us for
complete information on this light-weight,
durable insulating material. E. I. du Pont
de Nemours & Co. (Inc.), Plastics Dept.
148, Arlington, N. J.

Commerclat extruders convert polythene into the forms of

ELECTRONICS — August, 1947
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A Extruded mibe of Du Pont polythene, Type PM-1,
0.125" 1. D. x 0.200" O. D. (one of many sizes), used
for inner core of shielded lead-in tubing for a radio
antenna. Polythene is ideul for this core because it is
eusily extruded, retains electrical properties.

B Tinned copper busket-weave braid is woven over
inner core of polythene to incorporate electrical prop-
erties necessary in shielded lead-in 1ubing.

€ The outer jacket, Type PM-2 polythene, ubout 35
mils thick, udds neut uppearunce, seals out water.

| REG. u, S/PAT.OFF

i i’ INxq <l Y
BETTER THINGS FOR BETTER LIVING
...THROUGH CHEMISTRY
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Will you be the first
to invent the “Advoice”?

We mean advertising in stores by continuous
Magnetic Recording . . .”Advoice” is just a name . . .
call your instrument anything you wish! The idea
is sound. Why not put grocery specials on wire
recordings? Or maybe you've got a beiter idea.
If our thought or your inspiration prompts
a design for a wire recorder, remember what Brush wire
- recording components offer:

an

dle __
Rotteq duetjzg

These latest developments in magnetic
recording equipment can now be obtained for
radio combinations and other uses. Brush
engineers are ready to assist you in your
particular use of magnetic recording components.

The Brush Development Co.

3405 Perkins Avenue . Cleveland 14, Ohio

148
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TUBES AT WORK
(continued from p 134)
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coef{icient resistors

abled by the resulting subnormal
heater voltage.

The growing use of selenium rec-
tiflers has focused attention on
these problems, for the rectifier
tubes which were displaced had
acceptable (though operationally
not too satisfactory) means for
connecting the pilot light in the
form of a tap on the heater.

The falling resistance-temper-
ature characteristics of negative-
temperature-coefficient resistors,
also known as semiconductors, ther-
mal resistors, or thermistors, make
possible an improved solution to
the pilot light-heater circuit prob-
lem, and resistors of this type have
recently been designed into radio
receivers for current production.

Figure 1 shows the resistance of
typical one-watt Xeystone NTC
units as a function of temperature.
The temperature coefficient of re-
sistance is negative, is much higher
than that of ordinary metallic con-
ductors, and depends upon the tem-
perature. The NTC units are pro-
duced from rare earth oxides in
values ranging from 1.0 ohm to 1
megohm at room temperature. The
size and shape of the piece may be
varied over a considerable range to
achieve suitable electrical and ther-
mal properties.

Circuit Operation

If an NTC resistor is connected
in series with other circuit resist-
ance, the initial total resistance
will be the sum of those due to the
unit at ambient temperature and
to the remainder of the circuit. If
voltage is applied across the circuit,
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This trio of standard Guardian Stepping Relays: (1) continuous
rotation, (2) electrical reset, (3) add and subtract—will start you
off with a minimum of design and keep your product operating
indefinitely. The Guardian Steppers shown are adaptable to
numerous applications: automatic circuit selection; automatic
sequence selection of circuits; automatic sequence cross-connec-
tion of circuits. They are used in automatic business machines,
production fotalizers, conveyor controls, animated displays, tele.
phony, remote turing, with a host of additional uses you will soon
discover. On each, the contact finger rotates counter-clockwise.
All three Steppers follow 10 pulses per second within the rated
voltage range of the relay. Special construction prohibits skip-
ping or improper indexing of the ratchet. Available in separate
units or in combination with relays, contact switches, solenoids;
complefely assembled and wired to terminals; mounted on special
bases or in enclosures. "Special'' modifications are ocbtainable in
production quantities. Write for Bulletin SR.

GUARDIAN (¢

1625-J W. WALNUT STREET

Series 100 Snap-Action Retay ¥ Guardian Featherub Switch

. o e S -

A&

e

-

vl

Series 500 Midget Relay

BLECTRIGC

CHICAGO 12,

ILLINOIS

A COMPLETE LINE OF RELAYS SERVING AMERICAN INDUSTRY

ELECTRONICS — August, 1947

WwWWW_americanradiohistorv com

149



TOROUDAL

COIL

EUL TSRS

for every application

Our toroid filters have become a by-word in every
phase of electronics where only the best results are
acceptable. Toroidal coils wound on MCSLYBDE'NUM
PERMALLOY DUST CORES are the primary basis
for our success in producing filters unexcelled in per-

formance. . o ,

Radio control—miniaturizing

—Aircraft. Nuclear research.

Multi channel filters for car-

rier modulation.

Tone keying filters — wave
shaping filters — discrimina-

tors — delay networks.

Line filters—slope equalizers

loading circuits.

We would be pleased to submit
quotations for special filters.

Write for our catalogue.

RBuwwell & Coa.

DESIGMERS AND MANUFACTURERS

TOROIDAL COILS

Although the demand for our
toroidal coils has been increasing
rapidly, we are maintaining our
usual good delivery schedules.
Most available types are:
. RANGE

TC-1 500cy.~——20KC

1¢-2  100cy.—5KC

71¢-3.  10KC—100KC
Coils are available in inductances
from 1 MHY to 12 HYS.

OF ELECTROMIC PRODULCTS

45 WARBURTON AVE.
YONKERS 2, N. Y.
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TUBES AT WORK {continued)

LINE
(A) (B)
NO 47 NO.47
5V 5V
701-30
Vg ¥ IV ¥
L 70145
87-73C
es.5v: 975V,
IF i
1175-VOLT LINE

FIG. 2-——For 150-ma heater tubes. the nega-
tive temperature coefficient resistors act
as the only voltage dropping unit

the initial current will be that cor-
responding to the above initial re-
sistance. However, the I*R loss in
the resistor unit immediately be-
gins to elevate its temperature and
there is an accompanying and cor-
responding fall in resistance and an
attendant increase in current.
These changes continue progres-
sively until equilibrium is reached,
after which the current and the
temperature and resistance of the
unit remain at the equilibrium
value. This value may be defined as
that corresponding to the condition
for which the attained temperature
rise of the unit above its ambient
is sufficient to produce heat loss at
the same rate as electrical energy
is being supplied.

The cold resistance of vacuum-
tube heater circuits is exceedingly
low compared with the normal con-
tinuous operation value, and hence
there is a heavy current surge at
switch-on. The pilot light, with its
relatively small and fragile filament
which is continuously evaporating
in service, is less well adapted to
withstand surges of the order of
three to four times rated current,
with the result that conventional
series arrangements of pilot light
and heater lead to burn-outs much
earlier than is the case for more
nearly constant voltage operation.

Figures 2 and 3 shows a number
of practical circuits for 150 and
300-ma heater strings in combi-
nation with one or two type 47 pilot
lights and suitable resistor units.
Many other circuit arrangements
are possible with the indicated NTC
units or other values; the particu-
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RESEARCH

DESIGN

DEVELOPMENT

ENGINEERING

MANUFACTURING

RRON offers you an

ELECTRONICS SERVICE

For Efficient, Economical Production

gineers and physicists are on hand to initiate

Are your present manufacturing processes
proving too costly? Are outmoded methods
exacting a heavy toll in waste time, man-
power, materials? You'll find Sherron’s all-

inclusive electronics service worth looking into.

There's the Sherron laboratory. A full-fledged
service in itself, noteworthy for research and
development facilities. No mere auxiliary de-
partment, but a vital function in the integrated

Sherron operation.

A full complement of seasoned electronics en-

your project. Practical, realistic, their job is
to explore new ideas, track down new appli-
cations to make the tool of electronics do a

better job for industry,

Their creative and fact-finding talents, meshed
with the skills and resources of Sherron’s manu-
facturing staff, can benefit you in many ways.
Why not arrange for a talk with the Sherron
management? You will find it worth-while and

revealing.

GENERAL TEST EQUIPMENT:

(A) Vacuum Tube Test Equipment — Automatic
Production Tube Test Equipment. Electronic Rejecs
circuits provide only positive rejects. Eliminates
meters, places quality control in hands of qualuy
control men. (B) Other characteristic test sets for
receiving, small transmitting and power tubes,
cathode-ray and kinescope tubes. Basic character-
istic tests — dynamic and static — and bridge meas.
urements are incorporated. Designed and manu-
factured to individual needs on custom built basis.

TELEVISION TEST EQUIPMENT:

(A) Television Signal Synthesszer. Includes gen-

1
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erating, viewtng and transmitting test equipment.
Sync generators, monoscopes, shapers, timers, wide
band osuilloscopes, atr monitors, measuring devices
and field survey equipment.

COMPONENT TEST EQUIPMENT:
(A Focusing and deflection coils. (B) Resistor
and condensor testing. (C) Wire and insulation
test equipment, (D) Relays, transformers, chokes

and other iron components.
All the above available on custom built basis.,
Deirgned, developed and manufactured to custom-

ers' specs and needs.

INSTRUMENTATION AND MEASURING
DEVICES:

(A) A.C. Bridge Measuring: Radio [requency

Carhode-ray Null Detector—1 mc operation. Cath-
ode-ray Null Detector — 1000 cycle measuremenis,
(B) D.C. Vacuum Tube Voltmeters and Ammeters:
Measurements of minute
necessary for laboratory research. (C) Multi-Wave
Shape Generator: Source of several warve shapes,
including negative and positive pulses and a trig-
ger pulse; used in testing amplifiers at audio and
video frequencies. (D) Computers and Calcula-
turs: Summing amplifiers — impedance matching
networks. (EY Comtrol of Measurements: Flow
indicators — sorting, counting, etc. — Measurement

voltages and currents

of chemical titrations — electronic measurement of
surface strains, stresses, films, non-linear surfaces.

All the above designed and manufactured to cus-
tomers’ requirements and specs on custom buils
basis,

ELECTRONICS CO.

Division of Sherron Metallic Corporation

201 FLUSHING AVENUE -

WwWWW_americanradiohistorv com

BROOKLYN 6, NEW YORK
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AKRA-OHM PRECISION
RESISTORS

14 Standard Types. 50 available
special designs.

HIGH-VYOLTAGE TEST EQUIPMENT
1.5 10 200 KY

BRIDGES

Wheatstone, Kelvin-Wheatstone,
Percent Limit and Fault Location
Types

DECADE BOXES

1 to 7 dial types,
0.1 to 11, 111, 110 ohms

YOLTAGE DIVIDERS
(DECADE POTENTIOMETERS)
Voltage ratios 0.0001 to 1.0

ATTENUATORS & CONTROLS FOR
COMMUNICATION EQUIPMENT

LOW RESISTANCE TEST SETS

From 200 micro-ohms to 100 ohms

SHALLCROSS MANUFACTURING COMPANY
COLLINGDALE, PA.

152

DEPT. E-87

Shallcross Switches offer a broad

assortment of finely made, low con-
tact resistance rotary selector switch
types for exacting applications. Nu-
merous standard types in single and
multi-section units up to 180 contacts
can readily and economically be
adapted to specific requirements.

Write for Switch Bulletin C.1 and C-2

WWW_americanradiohistorv. com

TUBES AT WORK (continued)

lar types shown here, however, are
likely to show advantages in cost
and ready availability over special
units in limited quantities.

Figures 2A and 2B are simple,
basic 150-ma circuits in which the
resistor unit supplies cushioning
of the initial surge and acts as the
sole voltage - dropping resistor.
Surge voltages across the pilot light
may be limited to peak values of
the order of 150 percent or less of
rated voltage. Figure 2C uses two
pilot lights, and a low-wattage fixed
resistor is shunted across the re-
sistor unit to achieve the desired
operating characteristics.

Figure 3 shows arrangements for
different heater voltage require-

100

50

117.5-VOLT LINE

FIG. 3—Circuits for 300-ma heater stringer
using type LA-701 NTC resistor units

ments with 300-ma tubes. These
circuits employ the same NTC unit
for the sake of standardization, the
fixed resistance elements being
varied to secure the desired result.
It does not appear feasible to se-
cure the total voltage drop for most
300-ma applications in the resistor
unit alone, since a sufficiently large
piece would have an excessively long
thermal time constant.

Figure 4 shows simple and inex-
pensive means for automaticajly
restoring circuit conditions apon
failure of the pilot lamp, and the
method is applicable regardless of
the way in which the operating
voltage for the lamp is secured.
The resistance of the shunt pro-
tective unit is normally high com-
pared with that of the pilot light.
When the pilot fails, a substantial
proportion of the total circuit volt-
age appears across the resistor

August, 1947 — ELECTRONICS



SYLVANIA LABORATORY EQUIPMENT

SYNCHROSCOPES

The Sylvania Synchroscope Maodel 5 is es-
sentially a 5" cathode-ray oscilloscope for
examining detailed structure of a portion
of a periodic waveform. It incorporates a
trigger generator which develops periodic
pulses for synchronizing purposes. Fields of
application include radar, television. pulse-
time-modulation, loran. supersonics, geo-
physical exploration. Also available: M odels
5K, P4, PIE.

VACUUM TUBE BRIDGE

TEST EQUIPMENT

Capacitance Bridge Type 125 permits
measurement of interelectrode capacitances
in vacuum tubes and other multi-clectrode
systems. Provision is made for balanecing
out and measuring the direct conductance
associated with the capacitance under test.

Vacuum Tube Bridge Test Set Type
129 is designed to measure the dynamic
characteristics—mutual conductance, plate
resistance and amplification factor—as well
as the static characteristics of receiving
type vacuum tubes. Several power supplies,
with provision for metering them, are
arranged to supply a 561-D General Radio
Vacuum Tube Bridge. Operator fatigue has
been minimized in this set by console-lype
control and meter arrangement.

THERMISTOR BRIDGES

The Sylvania Thermistor Bridge Model
TBN-7SE is a radio frequency bridge pro-
viding direct reading RF power measure-
ments. Bridge is independent of frequency;
designed for continuous operation at nor-
mal laboratory ambient temperatures.

Model TBN-6SE is a radio frequency
bridge providing direct reading low RI
power measurements. It consists of a pre-
cision Wheatstone bridge circuit; a stabil-
ized source of 2,000 cycle power supplying
the bridge; a source of stable d-c power for
substitution measurement of the RE power;
and amplifier for indicating balance or de-
orec of unhalance.

With the Model TBN-6SE. full scale
nieter indications from 25 microwaltts to
2 milliwatts are obtainable with a high de-
uree of accuracy.

SPECTRUM ANALYZERS
R e S 7|

The Sylvania Spectrum Analyzer provides
a convenient means of studying the encrgy
spectrum of microwave generators operat-
ing as pulsed oscillators or modulated CwW
oscillators. Output of magnetron. klystron,
rocket and similar UHF and SIIF tubes
can be readily investigated. Models avail-
able: TSS-4SE for 3,000 Mc region;
TSX-4SE for 9,300 Mec region; TSK-2SE
for 21,000 Mec region.

WRITE FOR COMPLETE TECHNICAL INFORMATION

SYIVANIA ELECTRIC

Electronics Division . . . 500 Fifth Avenue, New York 18, N. Y.

MAKERS OF ELECTRONIC DEVICES; RADIO TUBES: CATHODE RAY TUBES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES; ELECTRIC LIG
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3 15-AMP. CONTACTS
= AMPLE WORKING
VOLTAGE FOR
MICROPHONES

XL-3-13 $1.25 List
RECEPTACLE

XL-3-14N $1.15 List
RECEPTACLE

XL-3-14 $1.00 List
RECEPTACLE

XL-3-13N $1.25 List
RECEPTACLE

= E
CANMNON
i \, ELECTRIC

e TR

COMPRESSION GLAND WITH
HBRE THRUST WASHER

CABLE RELIEF
SFRING

STREAMLIMED
SHELL DESIGN

< TAPERED RURBER
CABLE-GRIF BUSHING

THREADS TAPPED [N METAL
FOR INSERT RETAIMING
SCREW

LATCH-LOCK
TING BOSS

WEIGHT 0.09%2 |Ibs.}
LENGTH Approx. 25"

FGLA'EI

NO. | CONT#CT ENGAGES

BEFORE NODS. T AND 3 AND

* MAY BE USED FOR GROUNDING
CIRCLIT IF DESIRED

DIAMETER %*

NO OTHER SMALL ELECTRIC
CONNECTOR HAS ALL THESE
DESIGN FEATURES

All the features noted above on the Type “XL” with
one exception (the grounding contact position) are
found in other leading Cannon Connectors— the
result of years of development and experience. Yet
no one other Cannon fitting has all these features
in a shell of so small a size. This is an outstanding
value in the connector field.

INTEGRAL CLAMP TYPES IN STEEL—Two integral
clamp plugs (pin or socket insert assemblies) are
available with rugged steel shells and, although
slightly smaller in length, mate with the zinc recep-
tacles shown at the left. Like the zinc shell types,
they have a minimum flashover voltage rating of
1500 Volts (250 working voltage).

SPECIAL XL DISTRIBUTORSHIPS AVAILABLE

If you are a radio parts jobber and wish to cash in on the
growing popularity of this line of connectors, write the
factory or contact 2 Cannon Electric representative located
in the following cities: Atlanta, Baltimore, Boston, Char-
lotte, N. C., Chicago, Cleveland, Dallas, Denver, Indianapo-
lis, Kansas City, Milwaukee, Minneapolis, New Orleans,
New York City, Salt Lake City, San Francisco, Seattle,
Detroit, Pittsburgh, Ft. Smith, Ark., Buffalo.

Write for Special Type “XL-246” Bulletin,
Address Dept. H-120.

wWwWw americanradiohistorv com

TUBES AT WORK {continyed?

unit, followed by an extremely
rapid drop in resistance to a value
approximating that of the pilot.
This change takes place in a mat-
ter of a few seconds before the op-
erating temperature of the heaters
has had an opporunity to change
appreciably. In several applications,
less than 3 percent change in total
heater string voltage has been ob-
served with the pilot light in and
out of the socket. The LA-701 re-
sistor for pilot light shunting is the
same as that employed for voltage
dropping and compensation in
Fig. 3.

For these applications, it is in-
herent that the NTC units attain
high final operating temperatures
(around 300 F) to bring about the
necessary resistance change in a
suitable time interval. Moreover,
the high operating temperature.
brings the unit to a point on the
characteristic curve where the tem-
perature coefficient is relatively low,
and hence the effect of normal
changes in ambient room temper-
ature with season and geographi-
cal location on operating voltages
is relatively small and unimpor-
tant.

Locating in Chassis

The high operating temperature
presents no special problems to the
receiver designer and it is neces-
sary to observe only a few simple
precautions in applying the units
to production set design. These are:
(1) The resistor unit should be sus-
pended in air and should not be in
contact with any part or component;
(2) Leave the resistor leads as long
as is consistent with space and me-
chanical support considerations,

117.5-VOLT LINE

FIG. 4—Pilot lamp shunting circuits for

type LA-701 units, About three percent

change in total heater voltage occurs
when the lamp burns out

August, 1947 — ELECTRONICS




MERCURY VAPOR THYRATRON

Negative-Control, Triode Type

General Characteristics

Filament Voltage . . . ... .............. ... 5 volts
Filament Current . . . .. ... .......... .. ...... 10 amperes
Filament Heating Time (Minimum) . . 3 60 seconds
Typical Control Bias at Rated Voltage . ....... — 70 volts

Maximum Ratings

Anode Voltage, Peak Forward . . .............. 15,000 volts
Anode Voltage, Peak Inverse. . ... . ... ... .. 15,000 volts
Anode Current, Average . . .. 1.6 amperes
Anode Current, Peak . .. ....... ... ......... 6.4 amperes

[ Temperature Range, Condensed Mercury .. . ... 25°—50° C.

CONNECTIONS

It's Federal's F-5563 . . . the tube

with extra ““safety valve’’ action for

controlled high-voltage rectification

ERE’S a new mercury-vapor thyratron

tube taat’s designed to take plenty

of abuse—to function properly under tem-

porary overloads in excess of those which

can be safely handled by other tubes of

this type. This is achieved by a unique grid

design, which can block sudden overloads,

yet still allow normal current flow through
the tube.

To the user, this new longer-life tube
means lower replacement costs—improved
service continuity of electronic equipment
through added protection.

Federal’'s F-5563 thyratron is backed
by over 38 years of research and experi-
ence in tube design and manufacture. It
has proved its ability to measure up to
Federal’s exacting performance standards
—to pass Federal’s rigid acceptance tests.
And now it is ready to take its place on the
industrial “firing line”. Write for complete
information, today. Dept. L613.

Federal Télephone and Radio Corporation

NEEPING FIDER.AL YEARS AHEAD...is IT&T's world-wide
research and engineering organization, of which the Federal

Telecommunication Laboratories, Nutley, N. )., is a unit.

ELECTRONICS — Augusf, 1947

100 KINGSLAND ROAD, CLIFTON, NEW JERSEY

tn Canada: — Federal Efectric Monufacturing Company, Ltd., Montreal.
Export Distributors: — international Standard Electric Corp., 67 Broad St., N.Y.C,
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When they couldn't get the real thing, folks
turned to ersatz coffee. But they didn't like
it, because any substitute is always a make-
shift for something else far better and more
satisfactory. Substitutes for mica are no ex-
ception. Nothing can take the place of mica
wherever insulation is important. And no
other mica can equal Macallen in years of
experience, world-wide resources and unfail-

ing service.

You Need the EXTRA MARGIN of SAFETY
You Get with Macallen Mica

THE MACALLEN COMPANY, BOSTON 27, MASS.
CHICAGO: 565, W. Washington Blvd. CLEVELAND: 1231 Superior Ave.

wWwWw americanradiohistorv com

TUBES AT WORK {continued}

This illustration is printed from a regular
copper plate engraving made by the photo-
graphic and chemical process. The original
of the illustration was printed on news-
paper stock and was made from a 65-
screen celluloid plate formed by the
Fairchild process. The man pictured is
Walter Hoey who hit on the first practical
basic principle making mechanical engrav-
ing possible

attached to one cylinder. There it
is scanned by a photoelectric cell in
a housing just above that cylinder.
On the other cylinder, a sheet of
celluloid or other plastic is fastened,
while on the adjacent carriage is
mounted the engraving cutterhead.
This consists of a heated stylus,
ground to a pyramid-shaped point,
driven by a magnetic armature so
it penetrates the surface of the cel-
luloid, burning small pyramid-
shaped depressions in the surface.
Electronic amplifiers connect the
scanning system and the cutterhead
so the depth of the depressions
formed in the surface of the cellu-
loid corresponds to gradations of
shade of the photographic print
being scanned. By tying together
the frequency of the oscillation, the
line advance of the cutterhead car-
riage, and the rpm of the cylinders,
plus providing a means of back-
spacing one-half a dot space for
each line advanced, the conventional
halftone dot pattern is produced.
The completed engraving is
trimmed, scrubbed in clear water,
mounted on wood or metal, and is
ready for use in the form. The use-
ful area is 8 by 10 inches. An en-
graving of this size with a 65-line
screen can be cut in 20 minutes,

August, 1947 — ELECTRONICS
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Provides up to 4000 scale divisions

'.: Requires only 2'' diameter space

HERE'S A DIAL development entirely new in operating simplicity,
convenience and versatility. It's the Beckman puobiat
— a multi-turn rotational-indicating unit consisting of a primary knob-

dial geared to a concentric turns-indicating secondary dial, and the entire

unit so compact it requires a panel space only 2" in diameter.

The puoDIAL permits extremely
accurate vernier adjustment of driven
controls and, when used with heli-
cally-wound devices such as the Beck-
man Helipot, it registers both the
angular position of the slider contact
on any given helix and the position
of the slider along the helical wind-
ing. The puobiaL is so designed that
— as the primary dial is rotated
through each complete revolution —
the secondary dial moves one divi-
sion on its scale.

Thus the secondary dial counts
the number of complete revolutions
...or, when used with helical poten-
tiometers, it indicates the helical turn
on which the slider contact rests.

Although developed originally
for use with the well-known Helipot
Potentiometer, the puobpIAL is readily
adaptable to other helically-wound
devices of similar nature, as well as
to many conventional gear-driven con-
trols where extra dial length is desired
without wasting panel space. Its com-
pactness and simplicity — and unique
advantage of providing an accurate
rotational indication from a minute
fraction of a turn through as many as
40 full turns — make the puobpIAsL in-
valuable for many applications where
maximum dial accuracy is essential.

Complete information on the puobIaL
can be secured from your nearest Heli-
pot representative . .. or write direct.

THE HELIPOT CORPORATION

1011 MISSION STREET, SOUTH PASADENA 2, CALIFORNIA

ELECTRONICS — August, 1947
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IMPORTANT DUODIAL FEATURES

> The DUODIAL contains only two moving parts. Mech-
anical wear ond operating torque are reduced to an
absolute minimum, assuring long, trouble-free life.
All parts, inciuding knob itself, are made entirely of
metal for maximum strength and durability.

} The primory scale, which indicates angular posi-
tion, is an integral part of the knob, and, by means
of o set-screw, is rigidly offixed to the shaft of the
driven device. Thus, in contrast to most turns-indicat-
ing mechanisms, the scale readings are not subject to
error from backlash of internal gears. For maximum
convenience in making decimal notations, this dial
is graduated 0 to 100,

D The DUODIAL carinot be damaged throvgh jamming
of the driven unit, or by forcing beyond any mech-
anicol stops. The dial con readily be used with
power-driven devices, because, due to the absence of
worm gears, it can be operated from either the shoft
or knob end.

> The DUODIAL is currently available in turns-ratjos
of 10:1, 15:1, 25:1 and 40:1 (ratio between primary
and secondary dials). Other ratios can be provided
on special order. The 10:1 ratio DUODIAL can be
recdily employed with devices operating fewer than
ten revolutions and is recommended for the Model C
three-turn Beckman Helipot. All ratio-types are iden-
tical in size ond appearance except for the numbering
of the secondary {turns-indicating) dial.

} The DUODIAL is designed for mounting directly on
V4" diometer round shaft, and in all sizes the pri-
mary dial ond shaft operate with a 1:1 ratio.

® Range for 40:1 ratio DUODIAL.
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«\We can save weig

better get in touch with
PAUL & BEEKMAN”

Are your sales suffering because your
product weighs too much? Is your capacity
limited because of the manufacturing process
involved? Are your production expenses up
because of high material costs?2 . . . Any or
all of these problems might be solved by
using the right metal stamping where you're
now using another type of construction.

Paul and Beekman, Inc. knows metal stamp-
ings. We produce them in all types—from
mild steel, stainless, copper, aluminum and
brass, finished or plated to your require-
ments. We make them fast and we make
them right, because we have the plant, the
personnel and the organization to do just that,

If you think the use of precision stampings
might enable you to put out a better product,
faster, at less cost . . . call on Paul and
Beekman, Inc. Write us for literature explain-

ing our complete service,

1800 Courtland Street
Philadelphia, Pennsylvania
Subsidiary of PORTABLE PRODUCTS CORPORATION
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TUBES AT WORK {continued)

since the linear travel of the car-
riage is 0.5 inch per minute.

Fairchild expects to get into
quantity production of the engrav-
ers early in 1948, after thorough
field testing which will be done in
newspaper offices ranging from a
weekly shop to a large plant.

Eleetronie Oven for
Frozen Foods

AN ELECTRONIC OVEN, for use in
eating places that serve hot pre-
cooked frozen meals, heats these
meals in about 75 seconds to an
average temperature of 160 F. En-
gineers in the transmitter division
of General Electric Electronics De-
partment have been eating pre-
cooked frozen meals in their experi-
ments with the oven. Such meals
have included Swiss steak with
gravy, potatoes and lima beans;
roast sliced lamb with gravy, po-
tato patty and lima beans; sliced
turkey with mashed sweet potatoes
and peas with butter sauce; beef
pot roast with peas and potato
patty.

Operating in the microwave re-
gion the oven is similar to the elec-
tronic canteen which the company
has produced for heating hot dogs,
hamburgers and cheese sandwiches.
The power required to operate the

R Z
S
i

After being unwrapped, the frozen food

packets are put into a partitioned tray.

inserted in the oven, and heated for about

one minute. During that time, the tray

revolves slowly in the microwave r.f field
for uniform heating

August, 1947 — ELECTRONICS



F high vacuum plays any part in your plans, you'll

want this DPI catalog within your reach. In
precise engineering terms it gives the physical, the
operation, and the installation data on the latest
high vacuum equipment. It covers glass pumps,
metal pumps, vacunm chambers, gauges, coating
units, greases and oils, and complete equipment for
the high vacuum field.

Write for your copy of

*High Yacuum Eguipment”’

AMAN ameri

___—» Vacuum Equipment Division
DISTILLATION PRODUCTS, INC.

You Need
THIS BOOK!

This handsomely bound loose-leaf high vacuum
equipment catalog will be forwarded free upon
your request—and thereafter you will automatically
receive new pages whenever new equipment is an-
nounced or changes made in present models. The
catalog will not only bring you up to date but keep
you continuously informed on all DPI develop-
ments in high vacuum equipment.

Rochester 13, N. Y.
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TYPE 1A

TRANSMISSION
MEASURING SET

s RAPID
MEASUREMENT
OF

GAIN or LOSS

AUDIO FREQUENCY

PORTABLE @ AC OPERATED

With this instrument it is possible to quickly and accurately
analyze and service equipment in different locations without
fuss in time consuming demounting and transportation of
apparatus. It will thus pay for itself in a short time and no
modern radio station can afford to be without it. It can also
be used to good advantage in factory checking and inspec-
tion of audio equipment.

The set combines in a modern efficient manner an accurate
vacuum tube voltmeter, an audio oscillator with four fixed
frequencies and a precision attenuator all mounted in a
handy cabinet easily carried by the operator.

SPECIFICATIONS
@ GAIN: Up 1a 80 db. @ PRECISION ATTENUATOR:

@ LOSS: 60 db, moximum. Flot to 20 KC; 93 db.
® VACUUM TUBE VOLTMETER: in 1 db. steps.
Range—40 to +40 db. @ DIMENSIONS:
{1 mv. ref. level) 10%" x 16%" x 8%~

@ AUDIO OSCILLATOR: ® WEIGHT: 30 Ibs.
Freq. Range; 100 to @ INPUT: 115 Volts.
10,000. 60 cycles, 70 watts,

Manufacturers of Precision Electrical Resistance Instruments

337 CENTRAL AVE. .«

JERSEY CITY 7

N.J.

www americanradiohietory com

TUBES AT WORK

(continued)

Type 4-125A Eimac tetrode is subjected to
production test for loss-creating metallic-
oxide deposit inside envelope. Standard
Q meter has provision for attachment of
series of fixtures for various tube types

by determination of power-output

decrease. Different tube types,
therefore, exhibit different read-
ings. Measurements are made at

approximately 55 megacycles.

Extending Frequenecy Range
Of Pen-Type Recorders

by H. S. HEMSTREET
Rescarch Enginecring Departmment
Firestone Tire and Rubber Co.
Akron, Olio

and R. G. HiLL
Test Enginecer
FBlegtronics Laboratory
The Glenn L. Martin Company
Baltimore, 3ld.

PEN RECORDERS in general use may
be classified broadly as a-c and d-c
types, depending on the kind of
signal applied to the penmotor.
Those that respond to d-c signals
have the disadvantage of zero drift
common to nearly all systems using
d-¢ amplifiers and poor frequency
and transient responses. Within
these limits, varying d-c voltages
and currents may be recorded. The
amplitudes of a-c¢ voltages and cur-
rents may also be recorded if recti-
fied to produce d-¢ signals to which
the recorder will respond. Addi-
tional inaccuracies are introduced,
however, in the time delay and av-
eraging characteristics of the
rectifier.

These difficulties can be avoided
by using the type of recorder which
responds directly to a-c signals.
Since the actual a-c¢ voltage is re-
corded, there is no zero-drift prob-

August, 1947 — ELECTRONICS



WHERE INTERNAL LOCK WASHERS ARE REQUIRED, SPECIFY

SEMS /., SHAKEPROOF

/s
/ ]
A
GREATER LINE BITE ASSURES Wg

MAXIMUM LOCKING EFFICIENCY! '

AN

in addition to the important cost savings secured with pre-assembled

washers and screws and the well known features of Shakeproof lock

washers, sems by Shakeproof provide other special advantages

which assure better fastening results. By making the internal diam-

eter of the internal type toothed washer smaller than the diameter

of the screw thread the lock washer is held on the screw by its teeth

These illustrafions of screw and work piece show the
line-bite of the lock washer teeth. The washer has been
cut away from the screw to show how the bite marks
the diameter of the screw thread. This means that the teeth of the closely approach the unthreaded portion of the screw
shank proving greater locking contact. Also, note abe

sence of any trace of milling action.
increased locking power.

Also, because the lock washer is held on the screw so that it is free
to rotate, the line-bite of each locking tooth is utilized to its full

efficiency. As the screw is driven home the teeth are positioned con- g B
centric with the screw. There is no opportunity for canting or buckling :
LOOSE SEMS
|

but is free 1o rotate and lock. When separate washers and screws

are used, the washer has to have an internal diameter larger than

internal type lock washer on a sems by Shakeproof are longer for
the same overall washer diameter and thus have greater contact

with the clamping surface of the screw head and consequently

and thus full locking action starts at the instant of contact. LOCK WASHER BY

Specify this efficient, cost-saving fastener unit — write for complete AND-SCREW SHAKEPROOF

engineering data on sems by Shakeproof!

v
This combination cross section view shows a compari-

son between sems by Shakeproof and a washer put on
a screw after the thread is rolled. Note the smaller

il 4
SHAKEPROOF inc.
Hasles g yavk '(/zaa/%u

Division of ILLINOIS TOOL WORKS internal diameter of the lock washer on the sems with
2501 North Keeler Avenue, Chicago 39, Illinois the thread holding the lock washer on the screw by its
Offices in Principal Cities teeth. Also, observe how maximum tooth engagement

Plants af Chicago and Elgin, lllinois with minimum overall washer diameter is assured.

In Canada: Canada Illinois Tools, Ltd., Toronto, Ontario

www americanradiohistorv com



“o. . AN’ TELL THE CHIEF TO GET

ADLAKE RELAYS
FOR THESE 1%D-%-Z21 LIGHTS!”

You can always depend on Adlake Mer-
cury Relays to keep things running
smoothly—from traffic lights to burglar
alarms and hundreds of other convenient
applications.

Whatever you may need in relays—
either time delay or quick acting—you
can get all these plus advantages only in
Adlake Plunger-Type Mercury Relays:

o Hermetically sealed (dust, dirt, moisture,
oxidation and temperature changes can’t
interfere with operation) e Mercury-to-
mercury contact (prevents burning, pitting
and sticking) e Silent and chatterless o Ab-
solutely safe o Requires no maintenance e
Armored against impact and vibration.

If there’s a relay job you want done,
write today for free, illustrated Adlake
Relay folder. No obligation, of course.
Address: The Adams & Westlake Com-
pany, 1107 N. Michigan, Elkhart, Indiana.

ADLAKE RELAY MODEL NO. 1040

we Aams & Westlake consanr

Established 1857 « ELKHART, INDIANA o New York ¢ Chicago

www americanradiohistorv com

Manufacturers of Adlake Hermetically Sealed Mercury Relays for Timing, Load and Control Circuits

TUBES AT WORK {continued)

12

OQUTPUT OF PENMOTOR
[

20 40 &0 80 100 120
FREQUENCY IN CYCLES

FIG. 1—Response of pen recorder with
constant input voltage

lem. In addition to this increased
long time accuracy, the frequency
and transient responses of a-c am-
plifiers can be made superior to that
of d-c amplifiers. The dynamic
friction of the a-c penmotor is less
than the static friction encountered
with d-c systems.

Penmotors responding to a-c
signals have a limited frequency
response which nullifies their ad-
vantages when used for frequencies
higher than about 120 cycles (see
Fig. 1). This difficulty can be sur-
mounted by converting the signal
to a lower frequency which falls
well within the upper limit to which
the penmotor can respond. This
conversion can be accomplished by
beating the signal against a refer-
ence signal and this method was
used to record 400-cycle voltages
which were amplitude modulated at
0 to 30 cycles.

A block diagram of the final con-
verter is shown in Fig, 2. The 400-
cycle signal is fed in series with the
reference, 460 cycles, to a diode

mixer. The beat of 60 cycles to-
gether with the undesired fre-
PENTODE CATHODE e
AMPLIFIER FOLLOWER LOW PASS)
DIODE PARALLEL-T TRIODE "J
MIXER NETWORK AMPLIFIER [__
I L400N5|GNAL
QGSNC
REFERENCE
PENMOTOR
TA
VOLTAGE outpor] PENMOTOR <1 s pLIFIER

FIG. 2—Block diagram of the converter
system for extending the frequency range
of a pen recorder

August, 1947 — ELECTRONICS




righ-V .
DEPENDABLE *| MIDGETS

Motor Starting

Paper Dielectric

o AN Correction Sprague *|Midget] Capacitors are the first small size paper
@ cuppression Filters dielectric tubulars to operate dependably at 85°C., to have adequate
P Dielectric humidity protection, and to be priced for widespread use in small
F radios and other electronic equipment. Made by new processes and

PRAGUE RESISTO of new materials, th i
- cindm bl aterials, they are a direct result of Sprague experience in

b Wiire- N . .

*Koolo enginecring reliable capacitors for the proximity fuse and other

Bobbin Types

; small wartime el i 'mbli Vi
 hvider Sections electronic assemblies. Write for Sprague Data Bul-

Voltag
Hermeﬁca"\y-Sec\ed

Wire-Wound Types b
Meg-O-Max SPRAGUE ELECTRIC COMPANY, NORTH ADAMS, MASS.

H'lgh-Res'\stcl‘\Ce
High-Voltage TYPE®
precision Meter .
Multipliers, ete
¢ Catalog

Write fo
on 3Ny type-

letin 202. Samples gladly submitted to your specifications.
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Keeping Tone Cnnsclnus C.us'tomier's

%

«+ . that’s why Webster Electric Tone Arms and Cartridges
are widely used on popular priced phono-combinations and
record changers.

The Webster Electric crystal cartridge is a uniform producer
of true tone quality. In addition to faithful reproduction, they
are dependable and have long life. Their past record of per-
formance insures their future dependable service.

The Webster Electric cartridge has balanced construction that
produces maximum output at designated tracking pressures—
with minimum distortion and minimum mechanical reproduc-
tion. There are models designed for sharp cut-off at higher
frequencies, while others provide response over an exceptionally
wide frequency range through use of an extremely lightweight
moving mass—a Webster Electric development. Sharp reso-
nance peaks are avoided and efficient performance obtained.

Write Webster Electric Company, Racine, Wisconsin, for full
information and complete listing of tone arms and cartridges
that are now available.

{Licensed under patents of the Brush Development Company)

w:nsr:nf%%?ﬁ%l ELECTRIC

Y
RACINE j%mci WISCONSIN
]
Established 1909

Export Dept. 13 E. 40th Street, New York (16), N. Y. Cable Address "ARLAB' New York City

"Where Quality is a Responsibility and Fair Dealing an Obligation”
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Every Manufacturer
Keeps His Business Eye
on Satisfying the Customer
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TUBES AT WORK (continued)

quencies is fed to a high-gain
pentode amplifier and from there
to a cathode follower. A parallel-
T network, driven by the cathode
follower, provides a frequency-
sensitive negative feedback path
to the input of the pentode ampli-
fier. Since the parallel-T is essen-
tially a band rejection filter, using
it in a feedback network causes the
associated amplifier to have a gain
characteristic which is a maximum
at the tuned frequency of the
parallel-T,

A parallel-T, tuned to reject 60
cycles without the RC filter was
first tried. It was found that if the
parallel-T was made sufficiently
sharp to reject the 400-cycle com-
ponents, the desired flat bandpass
for 60, = 30 cycles, was lost. If,
on the other hand, the flat bandpass
was obtained, the attentuation at
400 cycles was not sufficient, There-
fore, the parallel-T and low pass RC
filter combination was selected. The
resonant frequency of the parallel-
T was increased so that the attenu-
ation characteristics would be es-
sentially the opposite of the RC
filter characteristic in the region
where a flat bandpass was desired.
This is illustrated in Fig. 3.
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FIG. 3—Overall response of the converter

The parallel-T is such that at 95
cycles a minimum of negative feed-
back is applied to the pentode. As
the frequency departs from 95
cycles, the amount of negative feed-
back increases. Thus the pentode
amplifier, cathode follower, and
parallel-T network function to pro-
duce a pass characteristic which
has maximum gain at 95 cycles and
decreasing gain for higher or lower
frequencies. The output of the
cathode follower is fed to the low-
pass RC filter. This filter, operat-
ing in conjunction with the preced-
ing stages, gives an overall pass
band which is relatively flat from
30 to 90 cycles,

The output of the RC filter is fed
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type ATV" FM and
television lead-in lines

THE WELL BALANCED DESIGN of conductors and di-
electric in Anaconda Type ATV lead-in lines fulfills
the exacting requirements of wide-band reception.
For FM and television reception, these lead-in lines
minimize the effects of attenuation and impedance
mismatch— providing maximum freedom from dis-
tortion.

Anaconda offers to the industry a wide selection of
Type ATV lead-in lines for 75, 125, 150 and 300 ohms
impedance unshielded and 150 ohms shielded—each
designed for a particular application. wn

*An Anaconda Trade-Mark

Aﬁu@m

ELECTRONICS — August, 1947

For Uniform Transmission Characteristics
Use Anaconda High-Frequency Cable

Make Anaconda your headquarters for high-frequency
cables. Write for a useful folder containing electrical and
physical characteristics of all Anaconda coaxial cables.
Also, ask for a bulletin on the characteristics of Type
ATV lead-in lires. Address: Anaconda Wire and Cable
Company, 25 Broadway, New York 4, N. Y.

ANACONDA WIRE AND CABLE COMPANY
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TUBES AT WORK (continued)
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FIG. 4—Response of converter and pen-
motor with the input voltage held constant

to a triode amplifier to bring the
signal to a more convenient level.
This signal feeds the penmotor
amplifier, which in turn drives the
penmotor making the recordings.
The overall characteristic of the
converter, penmotor amplifier, and
penmotor is shown in Fig, 4. Am-
plitude modulation up to 20 cycles
(about the 60-cycle carrier), and
the resultant sidebands, are very
=1, ) - faithfully recorded. Sidebands up
:‘W{"ﬁ?)."s’fﬁﬂﬂ to 30 cycles removed from the
carrier frequency are recorded with
sufficient accuracy for all but the
most precise laboratory work. Ac-
tually the overall response as shown
in Fig. 4 could be made still more
flat by a second, suitably designed,
parallel-T feedback loop. Sidebands
up to 30 cycles or more could then
be recorded with an extremely
small amount of distortion. In the
application for which the converter
was originally designed the pass
band of Fig. 4 provided sufficient
fidelity, so the second feedback loop
was not used.
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FIG. 5—Linear relation between 400-cycle
input and 60-cycle input

The linear relation between the
400-cycle input voltage and the 60-
cycle output voltage from the con-
verter is shown in Fig. 5. When
applying the 400-cycle voltage as
a step function, the 60-cycle re-
sponse is identical to the record
obtained when a 60-cycle step fune-
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CIRCUIT BREAKERS

Itey employ an overload trip uvmit that is FULLY ELECTRO-
MAGNETIC and have definite and insiantcneous trip points in-
dependent of their time delay characteristics. The current car-
tying capacity as well as the minimum and instantaneous trip
goints are not affected by ambient femperatures. A true inverse
tme delay in the aermetically sealed unit allows the passage
ct inrush current. However, ccntiruved owerload opens the
breaker in time inverse to the ratio af the current.

HEINEMANN ELECTRIC COMPANY

Established 1£88
97 PLUM STREET TRENTON, N. J.

www americanradiohistorv com

TIME DELAY ON OVERLOADS

The magnet coil surrounds a hermetic-
ally sealed liquid filled cylinder con-
taining an iron plunger which while
normally out of the magnetic field
moves into it on overloads, the liquid
controlling its speed. As the plunger
rises to the top of the cylinder, the
magnetic flux increases to its maximum.
At this point the armature is attracted
and operates the latch.

\

;
I
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HIGH SPEED LATCH

The armature, on engaging the lower
leg of the lock (a) rotates it so that the
tooth of the catch (b) passes through the
cut portion of the laock (¢) and opens the
contacts. Of all known latches this one
acts with the least amount of friction
and mechanical delay. The latch col-
lapses only on short circuit or overload
conditions even if the handle is pur-
posely held in the “on‘’ position.

HIGH SPEED BLOWOUT

The stationary contact is coiled around
an insulated iron core connecting steel
plates to form a U-shaped magnet. On
overloads and short circuits, the current
flowing through the contact creates mag-
netic lines which force the arc into the
arcing chamber and blow it out. As the
value of the current to be interrupted
increases, the quenching effect becomes
greater due to intensified magnetic field.



HARDWICK, HINDLE
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UR CRINKLE WOUND resistors are designed especially for rela-
Otivély low value of resistance with a high current carrying
capacity.

They fall within the classification of bare resistors hy NEMA
and Underwriters’ regulations, permitting operation at a tem-
perature rise of 350 degrees C.

The ribbon of resistance alloy is wound on edge upon the re-
fractory tube—the ends braised to heavy copper terminals. A vitre-
ous enamel covering anchors the turns securely and prevents move
ment. The result is an unusually large area for heat dissipation.

Units with intermediate taps are available. There are 5 sizes: 155
to 420 watts, from .125 to 20.0 ohms.

Hardwick, Hindle resistors and rheostats offer many exclusive
advantages. We ask you to give our engineers an opportunity to
discuss your specific requirements,

Rheostats and Resistors

Subsidiary of

THE NATIONAL LOCK WASHER COMPANY
NEWARK 5, N. J.  Established 1886  U.S. A.

HARDWICK, HINDLE, INC.
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TUBES AT WORK (continued)

tion is applied directly to the pen-
motor amplifier.

This converter may very con-
veniently be used for any audio
frequency by merely changing the
reference to maintain a 60-cycle
difference from the signal.

Complete freedom from pickup
is afforded by electrostatic shield-
ing alone. The commercial pen re-
corder used was Brush model BL
202; the penmotor amplifier was
Brush model BL 905,

Tubes Find Iron in Ore

From McGraw-Hill World News

AN ELECTRONIC detector which
scans broken ore on conveyor belts
for tramp iron and trips the belt
automatically, preventing damage
to crushing mills, has been devel-
oped by Aberfoyle, Tin, N. L., at its
Rossarden, Tasmania, mine. The
problem was to devise a detector
that would not respond to wolfram
and other wildly magnetic ore.

The ore is made to traverse a
magnetic flux under an electromag-
net which induces poles in the core
limbs of a detector magnet under
the belt. As long as ore passes, no
disturbance of the magnetic flux
lines takes place, and no electromag-
netic force is induced in the detector
magnet coils. But a piece of iron,
passing on the belt, upsets the mag-
netic field and induces a small elec-
tromagnetic force in the magnet
coils,

This is impressed across a grid
and cathode of a vacuum tube in a
three-stage amplifier, successively
amplified, and finally fed into the
relay circuit controlling the con-
veyor and ore feeder motors.

The detector operates on a 18-
inch conveyor belt carrying ore at a
speed of 200 feet per minute. To
prevent too frequent tripping of the
motors, a small tramp iron magnet
first picks out all easily remov-
able tramp iron, leaving the elec-
tronic detector to act on deeply bur-
ied metal pieces. It is sensitive
enough to react on 0.75-inch iron
nuts,

THERE IS ENOUGH magnesium for
four million Flying Fortresses in
every cubic mile of sea water.
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YOU GET QUALITY PLUS ENGINEERING SERVICE WITH G-E PERMANENT MAGNETS

=

Here’s another outstanding
application for one of the many

G-E permanent magnet materials
—the magnetic liquid level gage
manufactured by The Boston Auto
Gage Company.

The Magnets that Guard your Transformer

Two G-E sintered ALNICO Let us help you with your magnet application
permanent magnets, separated problems. General Electric engineers, backed by
by an aluminum diaphragm, years of research and magnet design experience,
function as a leakproof magnetic are at your service. Metallurgy Division, Chemical

coupling in this gage to ac- Dept., General Electric Co., Pittsfield, Mass.
curately indicate the level of the
insulaung liquid in transform-
ers. The rise or fall of the float actuates the dial

SEND FOR our new bulletin, CDM-1, “G-E Permanent

pointer b.y.meams of the couplmg. . Magnets’’, specificolly designed to help you with your
In addition to the large group of sintered and permanent magnet problems.
cast ALNICO permanent magnets, General Electric This bulletin contains information about the characteris-

tics and propertie; of G-E permanent magnet materials,

now offers vou zreater flexibility of mag design
’ et ¥ agnet sig their application and design.

with the ductile alloys CUNICO, CUNIFE and SIL-
MANAL and the lightweight, non-metallic VECTO-
LITE. Be assured of receiving magnetsof the highest
uniform quality resulting from precise G-E produc-
tion methods, accurate testing and rigid inspection.

» PERMANENT
MAGNETS -~

GENERAL {3 ELECTRI

UD4T-JADS

METALLURGY DIVISION, Section FA-8
CHEMICAL DEPARTMENT
GENERAL ELECTRIC COMPANY
PITTSFIELD, MASS.

Please send me your new bulletin,
CDM-1, *’G-E Permanent Magnets”’.

P = ——— — —
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Foley silver washers and driers are being used extensively in both
large and small restaurants . . . -assuring spotlessly- clean silverware.
The machine washes, rinses and sterilizes 300 pieces of flatware in
three minutes. The complete washing cycle is controlled by a
Haydon 1600 series 1/6 RPM shift motor.

This tested Haydon application is but one of many . . . each plays
an important part in accurate and dependable timing for greater
operating efficiency. Where multiple operations are required, the
Haydon 5800 series timer is outstanding for all around performance.
If it's about time, consult Haydon engineers. Descriptive ‘catalog
available on request,

WRITE HAYDON 2400 FOREST STREET, FORESTVILLE, CONN.

JUN

COMPANY, INC.
CONNECTICUT

YOUR PRODUCTS

MANUFACTURING

FORESTVILLE

HARNESS TIME TO

SUBSIDIARY OF GENERAL TIME INSTRUMENTS CORPORATION

www americanradiohistorv com

ELECTRON ART

(continued from p 138)

vantage is its freedom from noise
on long circuits requiring many
repeaters.

Operating Batteries at
Low Temperatures

INVESTIGATIONS into the function-
ing of small dry batteries at tem-
peratures between + 50 and — 60 C
by J. P. Schrodt, D. N. Craig, and
G. W. Vinal of the National Bu-
reau of Standards indicate that sat-
isfactory operation can be obtained
at low temperatures by using an al-
ternating heating current. If the
battery is to be kept constantly in
service, it can be heated by a small
alternating current. Should the bat-
tery be used only intermittently, it
can be brought to operating tem-
perature quickly by a larger alter-
nating current. Discharge of the
battery through the heating circuit
can be prevented either by inter-
posing a capacitor, a counter emf,
or by bucking the two halves of the
battery against each other in the
heating circuit (PB 50853).

Infrasonic Switching

READERS have commented on the
article about infrasonie switching
that was published in these columns
(p 214 March 1946). Briefly the
article by Angelo Montani reported
experiments from which it was
found that if continuous sounds
were chopped into time sequences
lasting 0.033 seconds and separated
by 0.033 seconds of silence, the
sounds were still perceived as con-
tinuous. Physiologically the phe-
nomena was explained on the basis
that the sound must exist for suffi-
cient time to establish the sensa-
tion of pitch, but that sufficiently
short interruptions cannot be per-
ceived. The 0.033 period is long
enough to establish a sensation of
pitch for frequencies between about
200 and 10,000 cycles per second,
but not long enough for the inter-
ruptions to be noticeable, being the
period of a 15 cps wave, which lies
below the normal audible limit., The
phenomena could be applied to com-
munication by switching two chan-
nels alternately onto one carrier
either for dual channel operation or
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G: “KEEP
MEMO TO JONES IN ENGINEERIN

UP THE GOOD WORK!: YOUR HUNCH ON
C7000 SPEED NUTS 15 SURE PAYH‘le? OFF
IN REDUCED ASSEMBLY COSTS !

i

Vit N
T 4
W=
- ///44/
C7000’s have distinct advantages
over threaded nuts and lock washers,

and yet they actually cost less!

Get hep! Every threaded nut and lock washer prevent vibration loosening. Write today for the
on your product is a potential cost-saving spot. free sample box of ten popular sizes and find
The new C7000 SPEED NUTS double for washer out for yourself why more and more manufac-
and nut, ars ap- turers go modern by changing over to SPEED
plied faster and NUT brand fasteners. Get that letter off today.

TINNERMAN PRODUCTS, INC.
2106 FULTON ROAD, CLEVELAND 13, OHIO

In Canada: Wallace Barnes Co., Ltd, Hamilton, Ontario
in England: Simmonds Aerocessories, Ltd., London

in France: Aerocessoires Simmonds, S. A, Paris

In Avstralia: Aerocessories, Pty. Ltd, Melbourne

PATENTED

SHAPES AND SIZES

MORE THAN 3000

® frode Mork Reg. U, S Pot, QH.

F & §S T r s r T H I N G I N ¥y A § T £ N I N G §
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ELECTRON ART (continued)

for two-way communication over
one carrier.

Readers Reply

Several readers expressed doubts
about the existence of a persistence
of hearing. In the hope of reconcil-
ing the conflicting interpretations,
an experiment was planned to du-
plicate Dr. Montani’s measure-
ments. However, it was impossible
with the laboratory facilities avail-
able to arrange a sound source
(loudspeaker or earphone) that
would abruptly switech on and off
(as observed under stroboscopic
light). Furthermore it became evi-
dent from observing the sound from
a monitoring microphone that the
experiments would have to be con-
ducted in a completely sound ab-
sorbing room to avoid reverbera-
tion. It was also evident that, to
adequately interpret the results,
some study and search of collateral
literature would be necessary to
determine how much of the appar-
ent persistence of hearing was due
to hangover of the eardrum and as-
sociated mechanical elements of the
ear and how much was due to re-
sponse-relaxation time of the aural
nerves. These considerations are
reviewed here to indicate what fac-
tors need further experimental in-
vestigation.

Readers pointed out other diffi-
culties. The substance of their
comments and those of the author,
whom we invited to elaborate on
his short original note, appear be-
low.

“Some time ago I experimented
... with both squarewaves and sine-
waves from the infrasonic to the
ultrasonic . .. until I was blue in the
face. The results in the infrasonic
range were uniformly intolerable.
The ear is not easy to fool . . . per-
haps the nine-foot tube that Dr.
Montani used in his experiment ac-
counts for his results. My earlier
experiments, performed with the
same applications in view, proved
to my satisfaction that it is not
possible to chop up sound at any
audible or subaudible frequency
without introducing intolerable dis-
tortion.

“My experiment consisted of fix-
ing a semicircle of copper to the
wheel of a hand-operated grinder,
arranging a spring contact to bear
on it (forming a crude commutator)
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PLASTICS DO RIGHT

BY IRONRITE

On this outstandingly successful
ironer with its proven ability to
iron even such intricate items as
shirts, plastics take a large share
of the credit. The heat-resistant
phenolic feedboard pre-warms
and smoothes out the clothing as
it is fed into the ironer. It is
comfortable to the touch be-
cause, unlike metal, it has limited
heat conduction. Kurz-Kasch
enginecrs helped plan this feed-
board, as well as the thermostat
control housing, [1 years ago.
Both moulds are still in use after
repaying their costs many times.

ELECTRONICS — August, 1947

Plastic pipe-dreams
dont last 1l years!

Use plastics where plastics can definitely help your product, as on
this phenolic [cedboard for an electric ironer. We're still turning
these out—just as sound, salesworthy, and efficient as on the day it
was engincered 11 years ago. Here is an excellent example of the
cconomies inhicrent in a good application of plastics coupled with
a forward-looking design, back-stopped by superior mould-making
for years and vears of low cost scrvice.

We maintain that the future of the plastics industry rests on
applications such as these, and not on the Sunday-supplement or
pipe-dream kind of application that helps neither user nor moulder
—the kind developed by wartime shortages or over-enthusiasm.

Il vowre interested in planning advantageous use of plastics
through the years ahead, Kurz-Kasch development engincers arc
at yeur SCIVICC NOW.

FOR OVER 3] YEARS PLANNERS. AND MOULDERS IN PLASTICS

Kurz-Kasch,Inc. ® 1425 South Broadway ° Dayton 1, Ohle

Branch Sales Offices: New York « Chicago * Detroit * Los Angeles ¢ Dallas
St, Louis * Toronto, Canada » Export Offices: 89 Broad Street, New York City

www americanradiohistorv com
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i o ENEMY?

dirt, specks, pin-holes and other im-

An eraser is an important part of
any draftsman’s equipment. But an
eraser can do plenty of damage to
your drawings if lines feather when
you re-ink over an -erasure. That's
why Arkwright Tracing Cloth is
made to stand erasures and still take
clear sharp lines'in pencil or ink.

High, permanent transparency,
greater strength, and freedom from

*
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perfections have made Arkwright
Tracing Cloth the choice of experi-
enced draftsmen for over twenty
years. That’s a record you'd do well
to look into, and learn for yourseif
the “reasons why”’. For free samples
of Arkwright Tracing Cloth write —
right now — to Arkwright Finishing

Company, Providence, R. L.
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ELECTRON ART (continued)

and connecting the terminals across
the voicecoil of a radio loudspeaker.
By turning the crank I was able to
modulate the radio program at a
variable low frequency. What hap-
pened to voices shouldy’t happen
to a dog. I have since confirmed this
result using electronic modulation.
Switching of speech at any low fre-
quency gave abnormal results, the
sounds being completely unintelligi-
ble. At higher frequencies (100-
1,000 cps) voices could be under-
stood; at higher frequencies the
modulation frequency is annoying.
I have since confined my efforts
in this line to the ultrasonic region
where the technique is theoretically
possible but where the practical dif-
ficulties are considerable.” (signed)
John R. Cooney, Waldoboro, Maine,
March 4, 1946.

“Before making any statement
about a persistence of aural image,
a more carefully considered experi-
ment than that reported by the
author would be necessary. For ex-
ample, consider the results ob-
tained. At 1,000 cps the minimum
duration necessary for the tone to
generate the physiological sensa-
tion of pitch was found by him to
be 0.012 second. There is then a
1,000 cps wave for 0.012 seconds fol-
lowed by a pause of 0.012 second,
these pulses of tone and silence re-
peating themselves as a regular se-
quence. If the sequence is expanded
as a Fourier series, the terms will
be of the form

Sin2x 1,000 [—; ey (sin21r42t +
m™

»;?sin21r 126t + % sin2x 210¢. ... ... ):l

“This is, in effect, a continuous
note of the original frequency
(1,000 cps) but at half amplitude
plus a series of notes of 958, 1,042,
874, 1,126 . . . cps, in decreasing am-
plitude. This spectrum of notes
consists of a continuous fundamen-
tal with additional notes approxi-
mately a semitone, a tone, a third,

. away from the fundamental. It
is reasonable to suppose that such
a series of tones would give the
physiological sensation of piteh, but
it has not been proved that there
is persistence of aural image. We
are dubious of the physiological de-
ductions made in the article.

“However, we are under no
doubts as to the validity of the ex-
tension of the phenomena to realiz-
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A Feature of I=-T=E Power Wire Wound Resistors

Ratings of resistors range from 2 to 215
watts in fixed and adjustable types and
from 30 to 75 watts in oval types.

1=T=E Resistors are reliable because of their inherent quality—in
design, materials and construction. The purest resistance wires obtain-
able are uniformly wound on a ceramic tube, tied to terminals and sil-
ver soldered for a permanent positive connection. Then the resistor
is locked and sealed with a coating of baked enamel. This blve black
vitreous enamel produces a moisture repellent surface with high heat
dissipation.

I-T-E Resistors are made fixed or adjustable, standard or special.
These resistors are constructed to very close tolerances to meet critical
conditions of atmosphere and usage. They are available in @ number
of sizes, types and ratings to meet almost any requirements. Different
types of terminals are also available to meet various applications.

Complete information on I-T-E Power Wire Wound Resistors, their
uses and applications, derating and size selection, together with photo-
graphs of each type and tables of values, is contained in the Resistor
Catalog. Write today for your copy.

RESISTOR DIVISION

I-T-E Circuit Breaker Company
1898 Hamilton Street ¢ Philadelphia 30, Pa.

B % e o Siitipase Fasgeass
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Courtesy HURLEY Machine Division, mokers of GLADIRONS

wHY ARE CORNISH wire PRODUCTS SPECIFIED BY THIS
LARGE MANUFACTURER OF IRONING MACHINES?

Because their ENGINEERING Department knows by test that
they will give foithful and enduring performance . . .

Because their PRODUCTION Department finds that they
have those qualities essential for quick installation on
their assembly line . . .

Because their PURCHASING Department realizes that these
Quality Products, backed by dependable service, are
sold at prices that spell true economy . . .

CORNISH WIRE CO., ue

15 Park Row « New York Gity, 7
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[ ELECTRON ART {continued)

[ing‘ the communication engineer’s
dream of obtaining two channels
in the spectrum hitherto vequired
for one. In such a dual channel sys-
tem as described in the article,
every speech frequency is reduced
to half amplitude and a very wide
' band of spuvious frequencies (ihe
original frequencies plus and minus

15, 45, 75 . . . cps) is added. Al-
though this distortion may not
make speech unintelligible, it is
sufficient. to make il objectionuable.

I'nrthermore, for the {wo-way svs-
| tem to operate it must be free from
distortion, phase delay, and time
delay between microphone and loud-
speaker, which limits it to relatively
short distances between terminals.”
(signed) J. H. Holmes and A. B.
Shone, [Kast Stour, Dorset, England,
July 3, 1946.

“I should like to know whether
someone can furnish a detailed dia
cram giving values of all compo-
nents for an intercommunication
system of the type described which
is known to work?” (signed) T.
Gelles, Philadelphia, Pa., July 8,
I 19486.

‘ Kebuttal

These comments were referred to
the author who supplied the tollow-
ing additional material. “The ro-
tating shuiter has to be silent and
positioned in such a way that no
transients occur when opening and
closing the mouth of the tube, other-
wise parasitic frequencies, which
fall in the audible range, will be
superimposed on the intelligence.

“Although the tube was nine feet
long, that length is merely coinci-
dental, but must be such that the
acoustical impedance of the tube
matches the aerodynamie imped-
ance of the shutter. As the article
was for the purpose of describing
the phenomena, constructional de-
tails were omitted. The switeh,
whether acoustical or electrieal,
needs to be designed so as to
quickly, but not abruptly, open or
close the channel.

“Any frequency transmitted over
such a circuit will be framed, but
not accompanied, by side frequen-
cies. Furthermore these side fre-
quencies will oecur in spurts, ap-
pearing only during the instants of
switching from one steady state
(open) to the other (closed). The
transit time during which these
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Why there are 29
WILCO THERMOMETALS

(Thermostatic Bimetals)

To help manufacturing customers meet all conditions of bi-
metal application . . . all applications where response in
temperature is required . . . that is the reason why the Wilco
line includes 29 Wilco Thermometals.

VERSATILITY —Wilco Thermo-
metals {Thermostatic Bimetals) are
designed for a wide variety of
functions including . . . Temperature
Indication (thermometer) . . . Tem-
perature Control (room thermostat

' » or hot water heater) .. . Tempera-
ture Compensation (voltcge regu-
lators and various other instruments)
. . . Control of a Function with tem-
perature change over a range of
temperatures or by auxiliary heat-

ing of the Thermometal.

CHARACTERISTICS —Wilco Thermometals cover temperature ranges of
maximum sensitivity from 50° to 800° F . . temperature deflection rates from
minus 100° to plus 800° . .. and electrical sensitivities as required.

PERFORMANCE—Whether the problem is corrosion resistance . . . a device
requiring extremely high sensitivity . . . a single circuit breaker design for
various current capacities . . . or more than usual strength, stiffness and work
capacity . . . Wilco Thermometals meet each requirement with the precision
performance of products reflecting the highest standards of design and

workmanship.

AVAILABILITY —Wilco Thermometals are supplied in the form of strip,
straight cantilever blades, U-shapes, spirals and helices . . . or as parts of
assemblics with shafts, studs, brackets, contacts, braids or springs.

Whatever your requirements for Wilco Thermometals, Wilco engineers will
gladly help you meet them successfully.

THE H. A. WILSON COMPANY

WILCO PRODUCTS INCLUDE:

THERMOSTATIC BIMETAL— All tempera
rature ranges, deflection rates and electrical
resistivities.

CONTACTS — Silver-Platinum -Tungsten-Alloys
Sintered Powder Metal

SILVER CLAD STEEL

JACKETED WIRE—Silver on Steel, Copper,
Invar or other combinations requested
ROLLED GOLD PLATE AND WIRE

NI-SPAN C* New Constant Modulus Alloy
SPECIAL MATERIALS

Reg Trade Mark The International Niekel Co., Int

ELECTRONICS — August, 1947
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105 CHESTNUT ST., - NEWARK 5, NEW JERSLY

Branch Offices: Chicago,
Detroit, Los Angeles,
Providence.

SPECIALISTS FOR 33 YEARS
IN THE MANUFACTURE OF
THERMOMETALS « ELECTRICAL
CONTACTS . PRECIOUS METAL BIMETALLIC PRODUCTS
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W ADC TRANSFORMERS

PATCH CORDS, PLUGS, FILTERS, JACKS and JACK PANELS

STOCKED BY YOUR JOBBER

TN
To the jolber
New ADC policy provides for
distribution through jobbers. If
you do not already stock ADC
transformers, ask for information
about our new jobber set-up.
WE WELCOME YOUR INQUIRY

TYPICAL FEATURES— All units are vacuum
varnish or wax impregnated, sealed with non-
hygroscopic potting compound e Highest grade
insulation throughout .. . will withstand voltages
far in excess of normal requirements o Silver
plated bross terminals — for sturdiness and easy
soldering « Top or bottom mounting.

Two new ADC transformer lines now
being handled by jobbers:
Quality-Plus Transformers. Broadcast engi-
neers’ first choice for broadcast or
recording studios.
® Extremely high fidelity

(Guaranteed = 15 db 30-15,000 cps)
® Low transmission loss
® Excellent longitudinal balance

(on line windings)
Industrial Transformers. For quality P. A.
systems and high fidelity music repro-
duction.
® Guaranteed = 114 db 50-10,000 cps
® Minimum insertion loss

Note to User: If your jobber does not yet stock AD€ audio
components, ask him to write immediately. Until his stock
is adequate, order direct . . . we’ll ship the desired items.

Undro Lelgpmers

2835 13‘fh AVE. S,, MINNEAPOLIS 7, MINN.
¢
udio Develote the Pinest .
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ELECTRON ART {continued)

side frequencies appear is made
sufliciently short so that they are
imperceptible to the ear, the reflex
time of the interaural muscles
which control the ossicle connection
in the middle of the ear being long
enough to cut off sudden surges.

“The rights to the invention
were acquired by the Automatic
Electric Company of Chicago, but
they have not, as yet, done any de-
velopmental work on equipment us-
ing infrasonie switching.” (signed)
Dr. Angelo Montani, October 21,
1946,

The discussion is inconclusive.
We delayed publishing these com-
ments in the expectation that the
aforementioned experiment could
be successfully performed giving
something tangible to report. We
hope the correspondents will accept
our futile efforts as justification for
delaying publication of their com-
ments, for which delay we are
heartily sorry.

Detection of Poisonous Gases

LETHAL GASES encountered in chem-
ical plants, mines, and other work-
ing locations can be electronically
detected. Quick detection of such
gases Is essential because one can
inhale a deathly dose in only a few
minutes without knowing it. A
simple portable detector can be used
to give warning of the presence of
many toxic gases.

Platinum Detector

The sensing element in the gas
detector is a layer of platinum black
(finely divided platinum) deposited
on a platinum wire with an inter-
mediate layer of aluminum oxide.
Oxidation of methyl alcohol, intro-
duced by a capillary tube from a
small reservoir into the air stream
that is blown over the detector and
catalyzed by the platinum black,
heats the detector thereby raising
its temperature to 120-150 C.

Methyl alcohol does not ordinarily
combine with the free oxygen of
the air because of an energy thresh-
old which repels the molecules as
they approach each other closely.
However, unused forces of attrac-
tion on the corners of crystals such
as those of platinum can overcome
this energy threshold. Thus in the
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The WORKSHOP FM “TOWER"

A New Type of
FM TRANSMITTING ANTENNA

Incorporates design and structural features
unique in the field of broadcasting

The new Workshop FM “"Tower"" Antenna is the ultimate in clean-cut design
and performance. Complicated feed systems coupled with elaborate mechanical
structures — costly, inefficient, troublesome — have been eliminated.

FEATURES

THE SINGLE SELF-SUPPORTING TOWER STRUCTURE IS THE ANTENNA!
No protruding elements to increase wind and ice load.

INSTALLATION PROBLEMS CUT TO A MINIMUM.
Complete section easily handled by two men.

TOTAL WEIGHT — 183 Ibs.
This allows use of lighter and less expensive supporting structures.

109' 80" 60° 40° 30°

150°. 140"

120°
-'.-' it e

Vertical Pattern of Workshop ‘“Tower” Antenna — single section.
Actual measurements in power at 101 me.

HIGHEST GAIN PER ANTENNA HEIGHT.
Equal or superior in gain to @ 3-bay %2 wave spaced array of conventional types.

MECHANICALLY STRONG.
Four strong aluminum alloy channels rigidly mounted to reinforced circular end castings.

SECTIONS CAN BE STACKED FOR ADDITIONAL GAIN.
For higher gain Model FMT1 can be stacked on heavier lower sections—available soon.

NO DE-ICING EQUIPMENT NECESSARY.
High voltage points separated by a 15" gap. Icing effects negligible.
LESS WINDLOAD AND WEIGHT THAN ANY OTHER ANTENNA OF COMPARABLE GAIN.

LOW MAINTENANCE COST.
Simplicity of construction assures a minimum of maintenance.

HORIZONTALLY POLARIZED.
Uses a new “wave-guide" principle of radiation (patent pending). Two short wave-guide sections
arranged and fed at 90 degrees.

ABSOLUTELY NON-DIRECTIONAL. ANTENNA LOAD DATA
The azimuth pattern is circular to better than agacon :
aratioof 1.1 to 1 in power. \%

LOAD R,,g-g#udc;'m()m beocon 208"
F = L
LOW STANDING WAVE RATIO AT YOUR e JlIEN ¢ .
FREQUENCY, HEIGHT H, we
Antennas are pretuned at the factory. Accu- .
rate standing wave ratio carefully meas- | i HEIGHT Hy & W
ured on each antenna before shipping. Com- === | -
plete data supplied. z ‘I ' DIAMETER D
EYE APPEAL. | BENDING MOMENT AT TOP OF SUPPORTING
The neat streamlined appearance of the new i STRUGTURE, goments Includs ey ';’;:;";‘::‘
Workshop “Tower" Antenna adds to the
beauty of any building or tower rather than b [ty @ WEIGHT W enctaive of beoson 183 o
detracting from it. ’,-\ i
! w H
PROVIDES A MOUNTING FOR A STANDARD  awommwosmuerst ymre, !
300mm BEACON, =% [
b
INCORPORATED

Specialists in High-Frequency Antennas
66 NEEDHAM STREET, NEWTON HIGHLANDS 61, MASSACHUSETTS
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It's Better Because It's Bendix!

Aviation Standard

Bendix DYNAMOTORS

e T
sy AR
AVEATION. DVMAMO‘;J:‘O"F
T oS QUTS
NPT AMPS. OUTPY AMPS.

DUTY

TEMR &1 m

K PIUISIE,.

RED BAN - ORi
: AVIATION SO .
i JoHp R

X*
Qualip, - vOrld p,
adustry, p O% es mlor top gy
Y these | -Co availaple tog t Viation
Speciqy) C. Tran £ radip
Y des;, Stor, er:
;'nd low rip, l;g" for long lito, | o e
andar, : v light vyoiop
:nd 51 'nc‘ha elers pyp 2%, 3, ght,
rom 12, + 3%, 4, 4
Outpyy 1100 voyy, , % s
ut, nd from 15,
® ipporinuous y © 500 wap,
si":"'"'"em y_::‘:OSed.
s
Reguféf::"" and triple Z:::d"
Wiy, 0 the ady, Unregulateq 18
(/774 fbey /ress &e/ ) "
Your p @nd B, 9% for et arlo, -
req iy (40774 D, ed Iﬂj'o Py,
€nier s Jua/lotom- 25y 7027
reet
REG, 45 PaT
- PAT. oFf,
STANDARD RATINGS )
Frame Input Ovutput | Output Approx.
Model Size Volts Volts Watts Waight
DAS5BA 2%" 14 250 15 21b.12 oz.
DA1A 37%:" 14 230 23 51b.
DAZ77A 4" 5.5 600 104 91b.12 0z
DA IF 4" 25 540 243 111b. 8oz
DA7A 5" 26.5 1050 420 261b.10 oz, ‘
RED BANK DIVISION of
(74

Red Bank, New Jersey AVIATION CORPORATION
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ELECTRON ART {continued)

presence of a catalyst oxidation
takes place.

When some gases, such as hydro-
gen sulphide, hydrocyanic acid, mer-
curic cyanide, and carbon monox-
ide, come in contact with the plati-
num black, their molecules associ-
ate with the forces of attraction
thus making the catalyst ineffective.
Oxidation ceases and the tempera-
ture, and consequently the resist-
ance, of the wire falls. The wire
forms one arm of a bridge which is
balanced at the temperature pro-
duced during oxidation. Interrup-
tion of oxidation by a poisonous gas
unbalances the bridge. The un-
balance can be used to sound any
desired alarm or actuate blowers or
process controls through electronic
amplifiers. The platinum wire is
heated to 400 C for a short time to
reactivate it after poisoning (too
high a temperature, by causing the
small erystals to combine, will re-
duce its effectiveness as a cataylst).
Platinum is used as the catalyst
because it is poisoned by most of
the same gases that are toxic to per-
sonnel (Electrical Detection of
Traces of Poisonous Gases in the
Atmosphere, J. Boeke, Philips Tecl-
nical Review, p 341, Nov. 1946).

Russian Research

IMPROVEMENTS in electron miecro-
scopes and other electronic equip-
ment and components are being
made in Russia. Academician A. A.
Lebedev of the Soviet State Optical
Institute in Leningrad has an-
nounced production of four new
electron microscopes capable of re-
solving 40-50 Angstroms. The pic-
tures so obtained can then be mag-
nified an additional 50,000-60,000
times. Improvements, especially in
electron gun design and use of dry
disc rectifiers, make it possible to
put the microscope into operation in
about ten minutes against the sev-
eral hours required for other such
instruments. The objective table is
arranged for stereoscopic photo-
graphing during examination of
the object. These electron micro-
scopes are being used in medical
and biological research.

Two other projects closely paral-
lel those of the U. S. Bureau of
Standards. One, the development
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other fastening technique

eﬂl/f’/'fy equalled only

by conventional riveting

Cherry Blind Riveting has stirred up enormous interest
since its inception during the war. This remarkable
fastening technique is so fast and the results are so
uniformly dependable that it has spread from industry
to industry at an astonishing rate.

Installation Speed—No hammering or bucking. Cherry
Blind Rivets are installed with a controlled pull from one
side of the work only. Installation is a fast, one-man oper-
ation requiring only three simple steps: (1) inserting rivet
in hole; (2) engaging the rivet; (3} actuating the gun. This
adds up to speed, speed, speed.

Dynamic Expansion of rivet shank during installation
(greater shank expansion than any other blind fastener)
means tight, strong, vibration-resistant joints. Powerful
controlled pull of rivet gun draws stem into rivet, forcibly
expanding rivet to fill hole tightly. Cherry Blind Rivets

don’t work loose like nuts and screws.

Monel, Steel, Aluminum make up the Cherry Rivet
materials classification. There are three types, two head
styles, a range of diameters and lengths,

ELECTRONICS — August, 1947

86% excelled by no .~

High-strength, self-plugging type Cherry
Blind Rivet, showing the perfectly formed
klind head and the tight stem-plug.

Tight-clinching, pull-through hollow type Cherry Blind
Rivet, showing the perfectly formed blind head.

S v

G-15RB .

A series of special ‘‘guns,’’ both pneumatic
and hand-operated, have been designed for
upsetting Cherry Blind Rivets. All are small,
fightweight, easy to hapdle, pasitive in action.

Find out all about Cherry Blind Rivets and their
many applications. Write Dept. H-120, Cherry
Rivet Co., 231 Winston St., L. A. 13, Calif.

CHERRY RIVETS. THEIR MANYFACTURE & APPLICATION ARE COVERED BY U.5. PATENTS ISSUED & PENDING

c.{rﬁg”’

LOS ANGELES 13, CALIFORNIA
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ELECTRON ART {continued)

of a capacitor dielectric by B. W.
Bul, has resulted in capacitors that
can be used in circuits requiring a
high stability despite changes in
temperature. Barium titanate, hav-
ing a dielectric constant over 1,000,
is used as the capacitor body. It is
prepared by being calcined in a fur-
nace, plated on both sides with sil-
ver, and again calcined. The capaci-
tor so formed has high capacitance
in small volume and withstands
very high voltages; it is being used
in industrial technology such as in-
duction heating, high-frequency x-
ray equipment, and electron micro-
scopes.

The other project concerns de-
velopment by physicists N. S.
Akulov and N. I. Yermin of an elec-
tromagnetic micrometer for measur-
ing the thickness of protecting lay-
ers of nonmagnetic materials. Three
coils are wound on an iron core.
The outer two are connected in
series to a galvanometer. The in-
ner one is excited from a 30-kc
source. The two detector coils are
balanced against each other so that
there is no galvanometer deflection.
However, if the probe is brought
near a magnetic material, the bal-
ance is disturbed by the distortion
of the field about the coils, and a
deflection is produced. The instru-
ment is calibrated against known
materials. It can be used either
as a micrometer or as a flaw detec-
tor, If the nonmagnetic material
whose thickness is to be gaged is
not backed by magnetic material,
a magnetic backing plate can be
used,

A portable telephone station has
been constructed by V. A. Nevitzky
at the Chief Military Navigation
Management in Moscow. The tele-
phone set consists of a piezoelectric
unit that acts both as microphone
and loudspeaker. The unit is being
used for the telephone to marine
divers. The single element in the
diver’s dress is connected either to
the amplifier input or output de-
pending on whether the surface op-
erator wishes to hear or speak to
him.

SURVEY OF NEW TECHNIQUES

INSTRUMENTATION is one of the
major fields of application for elec-
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RADIOTELEPHONE SYSTEMS BUILT %&W

TO MEET RAILROAD SERVICE REQUIREMENTS

| Tz

The complete dynamotor-type Farnsworth mobile radiotelephone
system shown above includes the Farnsworth “Firecracker” antenna,
only 117" high, the first truly practical streamlined VHF antenna
for railroad use; transmitter and receiver units which are shock-
mounted in a rugged weather-proof housing for complete protection;
mobile control units constructed of heavy cast bronze-aluminum,
and weather-resistant speakers especially designed for railroad appli-
cations. (Converter—power-rectifier-type power supply may be sub-

stituted for dynamotor power source.)

R 1010 has already demonstrated its usefulness in railway
operations. The design of proper specialized equipment
for the practical application of this dependable communica-
tions tool in railway service is, however, dependent upon
a thorough knowledge of the unique and exacting require-
ments of railway operation.

Because Farnsworth engineers have secured this knowl-
edge through their pioneering accomplishments in adapting
radio to railroad operations, Farnsworth is today producing
VHF communications systems that have been specifically
designed and precisely developed for railway service.

Standardized design and unitized construction are
only two of many important engineering results of
Farnsworth’s pioneering, long-term development and
field-testing program in railway radio communications.

They give Farnsworth equipment these practical features:
* The same receiver, transmitter, and in some cases, power
supply and remote control unit, is usable for mobile,
wayside or relay installations, thus providing complete
interchangeability of basic equipment.

* Because all connections are made by a single, break-away
plug, transmitters, receivers and power converters can be
instantly disassociated for purposes of maintenance or
relocation without manually disconnecting a single wire.
* Personnel unlicensed by the FCC and without technical
training can replace all units of Farnsworth systems.

Only Farnsworth radiotelephone systems offer all these
vital service and maintenance advantages. For complete
information write Farnsworth Television & Radio Corpora-
tion, Dept. E-8, Fort Wayne 1, Indiana.

| Hernsieelh
e etz - e - pW—%

Farnsworth Radio and Television Receivers and Transmitters ¢ Aircraft Radio Equipment ¢ Farnsworth Television Tubes ¢ Mobile Communications

and Traffic Control Systems for Rail and Highway ¢ The Farnswarth Phonograph-Radio « The Capehart ¢ The Panamuse by Capehart

ELECTRONICS — August, 1947
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5
BROADCASTER

EACH A
POTENTIAL RECORDING

MASTERPIECE

Sounderaft dises are the culmination of a five-year
engineering search for wider dynamie range, lower surface
noise, freedom from “grey-cut” and <swish®>® in dise
reeording.

Sounderaft engineers have developed a coating proecess
that now makes possible the application of high selid
content, finer grained lacquers in an unusually thick, clean
and uniform coating.

Check and compare these Sounderaft qualities with other
blank dises you may be using now.

Background noise lowered 2—4 db
Dynamie range increased

Elimination of unpredictable *‘grey cuts®
Reduction of surface “*swish*®

Inerecase of sapphire life

— prey ) — e —

HERES OUR OFFER . . . . .
In order that you may test for yourself our
claims for Soundcraft dises, a *“*Broadecaster®
dise will be sent without charge to anyone
detaching this page and sending his name

and address to us.

REEVES SOUNDCRAFT CORPORATION

New York 22, New York

10 East 52nd Street ©
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ELECTRON ART (continued)

tronic techniques. KElectronic in-
strumentation is finding nuclear ve-
search an especially Tertile field into
which to expand.

HIGHER SPEED COUNTING of radia-
tion patrticles than is possible with
G-M tubes can be done using a flu-
orescent screen. Particles from dis-
integrating atoms excite the screen.
Light from the screen acts on

Spikes on oscilloscope indicate particles

given off from radioactive material tipping

wire held by Dr. Fritt-Hugh G. Marshall of
Westinghouse Research Laboratories

an electron-multiplier photo-tube
producing the electrical signal.
Whereas G-M counters saturate at
about 2,000 counts a second, the flu-
orescent screen and tube enclosed
in a light tight box can count at
rates as high as 100,000 times a
second.

BECAUSE it is strong, light in
weight and easily machined, Lucite
acrylic resin was used as the mount
for G-M tubes at Bikini.

TO DETERMINE PROPERTIES and qual-
ity of radiation from the some 400
radioactive isotopes now being used
in physics, chemistry, biology, med-
icine, and industrial processing es-
pecially as tracers, the National
Bureau of Standards has developed
an improved magnetic beta ray
spectrometer. Beta rays (high
speed electrons) emitted from the
material under test pass through
the lens and impinge on a G-M tube.
The beta ray particles come to a
focus at a point dependent on their
initial velocity, so the focal point is
an indication of their energy. Baf-
fles prevent direct rays and gamma
rays from reaching the G-M tube.
The spectrometer is housed in a

August, 1947 — ELECTRONICS



To meet requirements for weight- and space-saving rectifica-
tion in small radios, General Electric engineers have developed
this tiny selenium rectifier. Less than one inch square, its use
has resulted in important manufacturing economies, without
loss of efficiency.

This two-ton copper-oxide rectifier is one of the largest ever
made. Designed and engineered by General Electric, the
ten-foot-tall unit is rated at 80 kw. It will be used in an
electrochemical process, to supply constant unvarying flow of
electricity over a wide range of load.

a mamisth!

... Specify General Electric and Get
the Right Rectifier for Your Designs

Mite or Mammoth? Your needs probably fit somewhere in
between. But the important point is that we have a lot of
¢xperience with all kinds and all types of rectifiers.

This means that when you come to us with a problem
involving rectification, we probably have already tackled a
timilar problem for some other manufacturer — and have
come up with a successful solution.

Even if your application is entirely new, our engineers
have a background of experience that is invaluable in select-

ing the type and the design of rectifier that will give you the

. et — a0 - b R e

utmost in operating economy and output efficiency.

Because we make all three of the most commonly used
types of rectifiers, you can be sure of unbiased recommenda-
tions for the one that is best suited to your application.

Call on us for counsel when your next project is in the
planning stage. There is no obligation. Just ask a Generul
Electric representative to call, or write to Section A72-831,
Appliance and Merchandise Department, General Electric

Company, Bridgeport 2, Connecticut.

GENERAL @) ELECTRIC

ELECTRONICS — August, 1947
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ELECTRON ART (continued)

Coil at cenier of magnetic speclrometer
focuses beta rays on G-M tube

6.5-inch brass tube about 6.5 feet
long with Wilson seals at both ends
so that the internal vacuum need
not be completely broken when ra-
dioactive samples are inserted or
the G-M tube adjusted.

COMBINATION of electronic infrared,
ultraviolet, and mass spectrometers
at Lehigh University, which were
developed by Dr. Earl Serfass, is
being used to analyse volatile com-
pounds formed during oxidation of
lubricants for Army Ordnance. The

i 47
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Mass spectrometer, combined with infrared

and ultraviolet spectrometers, not shown,

constitutes a versatile instrument for
chemical analysis

versatile interlocking apparatus
makes analysis as simple as tuning
a4 communications receiver.

FRANKENSTEIN was brought to life,
so Hollywood fictitiously shows it,
by bolts of lightning. Dr. Arno
Brasch of Brooklyn, N. Y. has found
that if beams of high-voltage elec-
trons produced by capacitron are
passed through living tissue (ani-
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PRACTICAL LIGHTING IS
-//exié/e FOR EACH INDIVIDUAL

... FOR EACH TYPE OF WORK

Few persons see exactly alike.
Even on similar jobs they have dif-
ferent—and changeable—lighting
needs. Consider how these varia-
tions multiply when you plan to
compensate for dark locations. ..
to provide high level illumination
for precision machining, fast as-
sembly, close inspection, drafting
or accounting.

Then you’ll understand why we
stress the Dazor Floating Lamp’s
flexibility: its capacity for delivering
the right amount of light for the
individual at the right place for the
type of work. Dazor’s exclusive Float-
ing Arm enables the user to raise,
lower, push, pull or tilt the reflector
anywhere within the broad area
reached by the lamp. Once guided
to the point selected, a patented

mechanism holdsir; there’s nothing
to fasten.

Your choice of advanced Dazor
lighting is a logical step toward
improving the safety record, in-
creasing output, curtailing errors.
It also puts you in good company.
Just observe as you examine photo-
graphs of progressive concerns in
popular magazines, how often
Dazor Floating Lamps appear as
“part of the picture.”

Phone Your Dazor Distributor for
an on-the-job demonstration of
Dazor efficiency. In the event you
require the distributor’s name,write
to Dazor Manufacturing Corp.,
4481-87 Duncan Ave.,St.Louis 10,
Mo. In Canada address inquiries
to Amalgamated Electric Corpora-
tion Limited, Toronto 6, Ontario.

DAzoRr FLOATING LAMpg

FLUORESCENT a

ELECTRONICS — August, 1947
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MOVES FREELY INTO ANY POSITION
AND STAYS PUT— WITHOUT LOCKING

—— CHOICE OF 4 BASES —

UNIVERSAL BRACKET DESK PEDESTAL
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ELECTRON ART (continued)

mal or vegetable) the life process
is in actuality interrupted. The
technique may be useful in preserv-
g foods or treatment of cancer
(ISLECTRONICS, p 180 Jan 1947).

A SYNCHROCYCLOTRON having 130-
inch magnet faces, weighing 1,100
tons, and capable of producing en-
ergies between 200 and 250 million
electron volts (mev) is being built
at Carnegie Institute of Technology,
Pittshurgh, Pua. through funds from
the Buhl Foundation. the U. S. Of-
fice of Naval Research, and West-
inghouse Electrie Corp. In design-

#ew Ohio Elect
catalog on fractional
H. P. Motors

The wooden man is to the same scale as
the electromagnet; Joan Eccles is life size

2 , : ing the large, high quality. low
Just out! — A well-illustrated catalog carbon steel forgings for the mag-

which gives information on the high per- net, a scale model 1 14 the size of
formance fccfors,. all-purpose rahngs the final magnet has been huilt and
and fine construction features of Ohio: is being tested at 1,000 amperes to
Motors . . . Oil Burner, General Purpose, obtain data on mechanical forces
Shell Type and Torque Motors. produced by large electromagnets.

*New catalog describes distinctive qual-

ities of Ohio Fractional H.P. Motors . . .
vibration-free operating efficiency. .. ‘
and lists a wide variety of industrial
applications.

DIELECTRIC CONSTANT and losses
over a wide range ot high frequen-
cies of ceramies, liquids, glasses,
polymers, and other malerials are
listed in two reporis prepared at
* Lower your operating costs MIT. (PB-4658, 205 p, and PB-
with Ohio “Application 4660, 97 p, Dept. of Comm.)
F:roved’ Motors ... Send for

this catalog today!

[LADAR ON one Great lL.akes steamer

| i saved two others (rom head-on col-
THE ﬂ‘Hlﬂ{lﬁHfﬁ :f lision during a blinding snowstorm.
L Three-centimeter NRCA merchant

Chester Bland, Pres. | marine radar on the ore carrier
| A. H. Ferbert showed the impend-

5908 Maurice Ave. ®  Clevelond 4, Ohio ] ing collision, and both ships were

warned by radio.
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SIDE-MOLDED

e+ o for maximum stability of pere
meability with respect to length,

IRON SLEEVE

Paving the way to highiy efficient
tuning in units of smaller sixe and
with smaller cans.

LOSSES BALANCED WITH
a 1 0 @ CORRECT, EFFECTIV/E

YRR PERMEABILITY,
" 8 8
SCREW TYPE

Brass screws are eliminated from
the coil field, thus greotly increas-
ing efficiency and reducing size in
many applications,

Optimum iron core efficiency calls for full consideration of all
loss factors, then balancing these carefully against correct effec-
tive permeability.

To achieve this end, Stackpole offers several unique iron core
types in addition to its standard lines. Frequently, these have
paved the way to combining a low loss factor with engineering
short cuts of proved economy and dependability—not only in

the cores themsclves, but likewise in the way in which they can
be utilized in a circuit.

Based on an extremely broad background of practical appli-

cation experience, Stackpole welcomes the opportunity to engi-
neer iron cores for specific applications.

Write for Stackpole LElectronic Components Catalog RC6

STANDARD and
HIGH FREQUENCY TYPES
. . . Available in sizes, shapes and
ranges for practically any require-
ment, Engincered to specific needs.

ELECTRONIC COMPONENTS DIVISION
STACKPOLE CARBON COMPANY, St. Marys, Pa.

RESISTORS ©¢ IRON CORES © SWITCHES

ELECTRONICS — August, 1947
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On the spot for supplies ?

You get supplies and equipment the fastest possible way when
you specify Air Express. This speedy service makes hay out of
shipping time—delivers you what’s needed in hours instead of days.
Your shipment travels at speeds up to five miles a minute by Air
Express. Because Air Express goes on all flights of all Scheduled
Airlines, no time is lost waiting for loads to accumulate. Regular
use of Air Express keeps your business running in high gear —
helps give customers better service. Frequent flights to and from
points overseas make foreign shipping problems simple, too.

Specify Air Express-its Good Business

® Low rates — special pick-up and delivery in principal U.S. towns and
cities al no extra cost. ® Moves on all flights of all Scheduled Airlines.

® Air-rail between 22,000 ofl-airline offices.

® Direct air service to and from scores of foreign countries.

Just phone your local Air Express Division, Railway Express Agency,
for fast shipping action . .. Write today for Schedule of Domestic and
International Rates. Address Air Express, 230 Park Ave., New York 17.
Or ask for it at any Airline or Railway Express Office. Air Express
Division, Railway Express Agency, representing the Airlines of the U.S.

CGEVE THERE FIRST

Fastest delivery —at low rates

Engine parts (36 1bs.) picked up at Portland,
Ore., factory late on 10th. Delivered 10 Los
Angeles consigneec 821 miles away, 9 AM on
11th in time. Air Express charge — $8.84.!
Other weights, any distance, similarly inex-
pensive and fuss!

1927 — 20th year of getting there first! — 1947

WWW_americanradiohistorv. com

NEW PRODUCTS

(continued from p 142)

lation accuracy is 0.5 percent and
maximum harmonic distortion 5
percent.

Card Counter (15)

POTTER INSTRUMENT Co., 136-56
Roosevelt Ave., Flushing, N. Y,
has an electronic counter which by
means of a new pickup counts sheets
and cards at rates of 1,000 per sec-
ond. Cards are riffled by hand, and

the pickup is moved down the edges
while the count is registered on the
instrument. Complete details will
be supplied by the manufacturer.

Induction Heating Unit (16)

OHI0 CRANKSHAFT Co., 3800 Har-
vard Ave., Cleveland, Ohio, an-
nounces a new induction heating
machine. Suitable for both auto-
matic and manual operation, the

#

&

e, |
/‘&au = g e =
[ AT el

@._ b

L :

unit operates from a 115-volt single-
phase 60-cycle current source, and
requires no water connections. The
power output is 750 watts and it has
a 450,000 cps frequency.

New Antennas (17)

INTERSTATE MANUFACTURING Corp.,
138 Sussex Avenue, Newark 4, N. J.
Designed for fast, easy installation,
the new wide-band high-gain f-m
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How this “VIBRATION DETECTIVE"
ran help you put out a hetter product

e

AN MB VIBRATION PICKUP detects vibration for you—or g

turns it into a useful yardstick for quality-control.

In inspecting a line of air-conditioning equipment, for
example, you tell at a glance whether vibration is within accept-
able limits. Or in operational tests of machines or engines, you
can check them for smoothness—or determine their variations.
In short, MB Pickups help you locate trouble before your prod-
uct gets into the field to cause extra expense and loss of good will.

And it’s an idea for process-control, too. Take the case of a
ball-mill grinder, for instance. The MB Pickup could show you
when material was properly milled by changes in the pattern

of produced vibrations.

If you would like to know whether this sensitive pickup can
be used in your own plant, why not let us hear from you? As
foremost specialists in vibration, MB may have the answer

to your problem. There’s no obligation.

PARTIAL TECHNICAL DATA

e Coil which moves between perma- o Dimensions: 2-13/32 x 1-19/32 x
nent magnets, transforms velocity 1-19,64", Weighs 8-1/2 oz.

changes into voltage changes.

o Convertible for horizontal or

vertical operation. e Sensitivity: about 21 mv. per .001
inch double amplitude per 100 cps.
e Electrically damped. Nopracticallowerlimit onamplitude.

o Range: velocity response flat from
10 to 1000 cps. Usable to 5 cps.

HOW TO REALLY ISOLATE VIBRATION AT THE SOURCE

SEND FOR FREE BULLETINS

No. 124 A gives further details on Pickup. No. 4-5
provides helpful design information on mountings.
Reprint of Technical Paper describes Isomode Simpli-
fied Design Method. No. 405 describes economical

mounting of industrial machinery. Write Dep’t. Ab.

ELECTRONICS — August, 1947

MPB’s flexible, Type 5 Isomode* mount has remarkable isola-
tion-efficiency. For it was engineered with an equal spring rate
in all directions—to absorb vibrations in all sir possible
modes of motion! (That’s why you can also mount it at
any angle!) It has softness plus stability; large load capacity
plus compact size.

You can make vibration end at an Isomode-supported design
—and with surprising simplicity! Get acquainted with the
Isomode design chart which locates your best support points
for you. Write for reprint of technical paper.

* Trade Mark Reg. U.S. Pat. Of.

T ET—— -

MANUFACTURING COMPANY, inc.
1060 State Strest
New Haven 11, Conn.
[ VIBRATION ISOLATOR UNiTS VIBRATION TEST EQUIPMENT
b ; :

e e il AEES e
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1910 N. Front Street,

when a cast is executed. These gears must also
withstand the strain of hauling in a fighting fish of
unpredictable size and strength, thus rendering a dual
purpose: speed and velvely smoothness in one
direction —strength and durability in the other.

Tustruments and machines have individual gear
problems. For over a guarter of a ceutary, Quaker
City Gear Works has solved thousands of them
aud produced wmillions of gears of

every description np to 60" in diameter

for manufacturers in many diversified industries.

Aircraft controls, dental drills, electric clocks,
gauges, indicators, heat controls, machine tools,
radar, radios, washing machines and motion picture
projectors are but a few of the many conveniences
of modern progress which depend upon the
heartheat of Quaker City Gears. Your gear problem
is our business, our large productive

capacily is al your service.

YOUR INQUIRIES WILL RECEIVE PROMPT ATTENTION

IR L

Cus ic |
f the ()uldoonsman Castomalic &

put one of many L
S and

The heart o g o
trated above
= developed by our engineer
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uaker City Gear Works
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Philadelphia 22, Pa.

NEW PRODUCTS (continued)

=

and television receptor has a blanket
coveruge of 44-216 me. Reflectors
are avaliable for the elimination of
ghosts and for special directional
effects.

Twin High-Frequency
Speaker (18)
UNIVERS, TY I LOUDSPEAKERS, Inc., 225

Var.ck St., New York, N. Y. Built
for use \wth any good low-frequency

speaker, a new twin unit has a fre-
quency vresponse from 2,000 to
15,000 cveles and requives no divid-
ing network., Horizontal distribu-
tion from the horns is 100 deg and
vertical coverage is 50 deg.

Electrolytic Tubnlars (19)

CORNELL-DUBILIER Electric Corp.,
South Plainfield, N. J. Low-voltage,
high-capucitance units designated

type BBR are now available and are
completely deseribed in Bulletin

WWW_americanradiohistorv. com

100-424.

Timing Motor (20)

A. W, HAaypoN Co., 111 West Main
St., Waterbury 32, Conn. An ac-

August, 1947 — ELECTRONICS
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is easier with SNC quality transformers

’ Comprehensive research done by SNC in
the field of transformer requirements has
M of produced a line outstanding for its sturdy

quality, superior design, simplicity and wide range
of usefulness.

Both engineers and servicemen, particularly
those in the radio field, find their work made
easier due to the absence of duplication or overlap
in SNC transformer specifications. And balanced
design, skilled workmanship, and finest materials
practically eliminate the problem of rejects.

It will pay you to investigate SNC! Write for

free catalog, today.
‘Every SNC transformer i
built to highest standards
for finest performance.

Remember! SNC gives MORE applications with
SMALLER invenfpries for GREATER profits!

Sm@ MAN@ACTUI}_IN? CO., INC.

WEST LAKE AVE. NEAR LEHIGH . GLENVIEW, ILLINOIS

ELECTRONICS — August, 1947 197
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A KESTER FLUX

for Every Soldering Job!

® For every soldering operation that requires a
separate flux, there’s a Kester Flux in the exact
formula to do the best job. Kester Fluxes are
laboratory tested, and manufactured to eliminate

the risk of failure in any solder requirement.

® Nearly half a century of research in the labora-
tory and practical experience in the plants of
industrial users have provided Kester engineers
with the basis for the scores of flux formulas
Kester manufactures for industry today.

© This huge fund of flux and solder knowledge is
at your disposal. Write fully at any time for
prompt assistance on any solder question. There
is no obligation,

KESTER SOLDER COMPANY

4204 Wrightwood Ave., Chicago 39, Hiinois
Eastern Plant: Newark, N. J. Canadian Plant: Brantford, Ont.

STANDARD OR INDUSTRY

www americanradiohistorv com
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NEW PRODUCTS {continued)
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curate, reversible, variable speed
timing motor that operates on di-
rect current with current consump-
tion of less than 100 ma is suitable
for connecting to the output of an
amplifier. Speeds up to 1,800 rpm
are possible as well as one revolu-
tion an hour.

New VFO @n

BEACH MANUFACTURING, Inc., Ingle-
wood 3, California, has a new model
1700 variable frequency oscillator.
Using an improved type of electron
coupled circuit, it maintaing the
cathode at ground potential and al-
most completely eliminates fre-
quency shift due to voltage varia-

tions. Simple and safe to use, it is
also mechanically rugged. Power
supply requirements are standard
115 volts, 50-60 cycles, and output is
approximately one watt over the
entire range. The unit, measuring
6 x5 x 5% inches, retails for $32.50.

Dial-Illuminated Meter (22)

MARION ELECTRICAL INSTRUMENT
Co., Manchester, N. H. Applicable
to all but the Hermetic line of in-

August, 1947 — ELECTRONICS



MANUFACTURERS
JOBBERS
WHOLESALERS

The War Assets Administration, through its network
of Approved Distributors, is offering electronic tubes,
devices and equipment which were declared surplus
by the Armed Forces. Take advantage of this great
opportunity to fill your present and future needs at
fraction-of-cost prices. Most inventories still permit
wide selection.

Purchasing of this equipment has been simplified
to a high degree. The WAA Approved Distributors
listed at right were appointed on a basis of their
ability to serve you intelligently and efficiently. Write,
’phone or visit your nearest Approved Distributor for
information concerning inventories, prices and de-
livery arrangements. You’ll find you can “Save with
Surplus.”

OFFICE OF AIRCRAFT AND ELECTRONICS DISPDOSAL

. . ———— —— — ——- ——— — - —— ——— — — — D T —— — " " v ——— ——— e —— e ——

A&i"""e

4 g
W

43
R
Offices located at: Atlanta « Birmingham e Boston « Charlotte » Chicago » Cincinnati
Cleveland » Dallas « Denver « Detroit « Fort Worth « Helena « Houstan » Jacksonviile
Kansas City, Mo. » Little Rock » Los Angeles o Louisville » Minneapolis ¢ Nashville
New QOrleans ¢ New York e Omaha « Philadelphia  Portland, Ore. » Richmond
St.Louis e SaltLakeCity » SanAntonio e SanFrancisco e Seattle » Spokane « Tulsa
1282

WAR ASSETS ADMINISTRATION

ELECTRONICS — August, 1947
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DOSTON, MASS.

Avtomatic Radio Mfg. Co.,
Inc.
122 Brookline Ave.

Technical Apparatus Co.
165 Washington St.

BUCHANAN, MICH.

Electro-Voice, Inc.
Carroll & Cecil Sts.

CANTON, MASS.

Tobe Deutschmann Corp.
863 Washington St.

CHICAGO, ILL.

American Condenser Co.
4410 N, Ravenswood
Ave.

Belmont Radio Corp.
3633 S. Racine Ave.

EMPORIUM, PENNA.

Sylvania Electric Products,
ne.

FORT WAYNE, IND.

Essex Wire Corp.
1601 Wall St.

HOUSTON, TEXAS

Navigation nstrument Co.,
nc.

P.O. Box 7001,

Heights Station

LOS ANGELES, CALIF,

Cole Instrument Co.
1320 S. Grand Ave.

Hoffman Radio Corp.
3761 S, Hill st.

NEWARK, N. J.
National Union Radio Corp.
57 State St.
Standard Arcturus Corp.
99 Sussex Ave.
Tung-Sol Lamp Works, Inc.
95—8th Ave,

NEW ORLEANS, LA.

Southern Electronic Co,
512 5t. Charles Si.

NEW YORK, N. Y.

Carr Industries, Inc.
1269 Atlantic Ave.,
B'klyn.

Electronic Corp. of America
353 W. 48th St

Emerson Radio &
Phonograph Corp.
76—9th Ave.

General Electronics, Inc.
1819 Broadway

Hammarlund Mfg, Co., Inc.
460 W, 34th 5t

Johanns & Keegan Co,, Inc.
62 Pearl St.

Newark Electric Co., Inc.
242 W. 55th St.

Smith-Meeker Engineering
Co.
125 Barclay St.

NORFOLK, VA,

Radio Parts Distributing Co.
128 W. Olney Road

ROCHESTER, N. Y.
W. & H. Aviation Corp.
Municipal Airport

SALEM, MASS.
Hytron Radio & Electronics

orp.
76 LaFayette St.

SCHENECTADY, N. Y.

General Electric Co.
Bidg. 267, 1 River Road

WASECA, MINN.

E. F. Johnson Co.
206—2nd Ave., S. W.



FOR 3
RUGGED, POSITIVE
ACTION B

Sturdy construction for dependable performance . . . positive
action every time . . . through years of use and abuse. Top
appearance, too — on the beam for sales appeal to the ultimate
consumer. That’s “Diamond H” electrical equipment.

The switch illustrated was designed principally for day-in,
day-out service on household ranges. It has however, a host of
other applications — from glue pots, corn poppers and hot
plates to ovens, sterilizers and steam tables.

Eight position switch with heavy silver contacts. 15 A. 115 V.
or 15 A. 230 V. A.C. Other range-type switches with 4 and 6
positions, or designed to meet your requirements.

<>

Let us talk switches in terms of your requirements. We make
a complete line. Ask about “Diamond H” pilot lights, con-
venience outlets and thermostats.

THE HART MANUFACTURING COMPANY
202 BARTHOLOMEW AVENUE, HARTFORD, CONN.

200
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NEW PRODUCTS (continued)

struments, a new Lucite insert
makes possible the uniform illumi-
nation of meter dials in all 2} and
34 inch round and square types.
White translucent dials are used in
the new line.

Television Generator (23)

ALL POWER TRANSFORMERS, Ltd.,
8A Gladstone Road, Wimbledon
SW 19, England. The model 200
television generator was designed
for research and developmental
work and gives a complete televi-
sion test signal, available either as

[ - ad

a video signal or as a modulated
45-megacycle carrier. The equip-
ment sells in Britain for 1,500
pounds Sterling. A less expensive
model for factory testing is now
in production, also.

Mine Radiophone (24)

FARMERS ENGINEERING and Mfg.
Co., 549 Brushton Ave., Pittsburgh

August, 1947 — ELECTRONICS



100,000 VOLT

.01 Microfarads

Filter CAPACITOR Unit

for the Princeton University

CYCLOTRON

Part of oil-filled power
supply built by Beta
Electronics Co.

NOW AVAILABLE!
New illustrated technical booklet on uses of PLASTICON* GLASSMIKES

Obtain from your local distributor or enclose ten cents for handling and mailing when cordering direct.

*PLASTICONS—Plastic Film Dielectric Capacitors
Order PLASTICONS* from your jobber. If he cannot supply you, order direct.

>ondenser Products Company

1375 NORTH BRANCH STREET - CHICAGO 22, ILLINOIS

ELECTRONICS — August, 1947 201
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PRECISION
ACCURACY
PERFORMANCE g

Electronie &

egulaled

POWER SUPPLIES

Built to rigid U. S. Government Specifications

SPECIFICATIONS

INPUT—115 v, 56-60 cycle
REGULATIONS—Less than 1/20 volt change in output voltage with change of from
100-140 V.A.C. input voltage & from NO-LOAD to FULL-LOAD (over very wide
latitude at center of variable range)
RIPPLE—less than 5 millivolts at all loads and woltages
DIMENSIONS—Fits any standard rack or cabinet (overall: 19 in. wide: 12Y/4 in. high.
Il in. deep; shipping wt.—100 pounds)
TYPE A—VARIABLE FROM 210 TO 335 V. D. C. @ 400 M. A.
TYPE B1—VARIABLE—TWO RANGES: 400-600 V. D. C. @ 125
M. A, ond 600-890 V. D. C. @ 125 M. A.

CONSTRUCTION FEATURES

Weston model 301 (or equal) milliammeter and voltmeter ® Separate switches, pilot
lights, and fuses for FIL and PLATE VOLTS ® All tubes located on shockmount assemblies
® Fuses mounted on front panel and easily accessible ® Can vary voltage by turning
small knob on front of panel. Can easily modify Type Bl from POSITIVE to NEGATIVE

output voltage ® Individual components numbered to correspond with wiring diagram.

Rigid construction: components designed to withstand most severe military conditions—
physical and electrical; were greatly under-rated.

All units checked and inspected at 150%, rated load before shipment.

. {Type A: 2-836; 6-6L6; 2-65F5; 1-VR150; 1-VR1US
Tube complement: {3/0. g1, 2836; 2.6L6; 2-65F5: 1-VR150: 1-VR105

IMMEDIATE DELIVERY

NET PRICES—F. O. B. BALTIMORE, MD. )
TYPE A—$189.00 TYPE B1—$185.00

Complete with tubes and ready to plug in—Prices subject to change without notice

NATIONAL RADIO SERVICE CO.

Lane . Baltimore 15, Md.

Reisterstown Rd. & Cold Spring

202
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NEW PRODUCTS

21, Pa. A rugged f-m carrier-cur-
rent telephone using power from a
mine trolley wire can be used suc-
cessfully up to about 6 miles. The
system uses a frequency of 100 kc
and employs standard tubes. All
units plug in for ease in servicing.
Descriptive literature is available.

{continued)

(25)

THE THOMAS & BETTS Co., Inc., 36
Butler St., Elizabeth 1, N. J. De-
velopment of the No. 25 insulated
splice has been announced as the
latest addition to the company’s line
of pressure connectors. Made of

Pressure Conneciors

seamless bronze, it is protected with
a translucent high dielectric plas-
tic insulation that is impervious to
oil, grease, water, chemicals and
acids.

(26)

THE DAVEN COMPANY, 191 Central
Avenue, Newark, N. J. announces
an improved feature in its line of
attenuators. Two oilite bearings are

Attenuators

provided on each unit, one at the
switch end and the other at the de-
tent end, made of an oil-impreg-
nated metal. The unit is free-turn-
ing, nonbinding. There is no addi-
tional cost for this new feature.

Photoelectric Actuator (27)

GLOBE INDUSTRIES, INC., 125 Sunrise
Place, Dayton 7, Ohio. Weighing
less than 3% pounds, a portable pho-

August, 1947 — ELECTRONICS



THE FCEBERG REFRIGERATED LOCKER COMPANY'S
i equipment for frozen jood storage is made up
in eombinations of basic units like this 8-section
(10 six-cubic-foot drawers to a section) locker.

Summary of report by James O.
Peck Co., independent investigators, of
assenbly savings made with Phillips Screws

. another in the series of assembly studies
at prominent plants.

® “We manufacture these units for the Iceberg Refrigerated
Locker Systems, Inc.” explained the assembly head of The
Globe Wernicke. “Our engineering department specified
Phillips Screws throughout, and we're glad they did.

o '

LY . e g . = o = =

The complicated assembly of the drawer of the ICE-
BERG REFRIGERATED LOCKER . . . made without driver
skids ta injure work or hands, thenks to Phillips Screws.
Most of the thousands of Phillips Screws used ir this
assembly are Type “A”, self-tapping, and cre power
driven up, down, and sideways.

— — - T

“save us $50 worth of assembly time per unit. We can take full
advantage of power drivers with Phillips Screws. No finder
is needed and there’s no fumbling such as we’d have with
slotted screws. Since each unit requires thousands of screws,
$50 is a conservative estimate of how much we save per unit
by using Phillips Screws.

“’Upside down or sideways . . . Makes no difference. Screws are
driven with the unit in one position so that much of the
driving is sideways or upside down. Difficult with slotted
screws but very easy with Phillips Screws.

“No gouging or burring. Before we settled on Phillips, we tried
out a lot of other type screws and found the driver would
jump out and gouge the Masonite panels or burr the heads.
Phillips Screws ended that, gave us better driving time with
our power drivers.”

Help yourself to money-saving ideas for your assembly opera-
tions. Write for the full report on The Globe Wernicke Co.
and other assembly studies. .. covering metal, wood and
plastic products. Use the coupon.

PHILLIPS 7% SCREW'S

Ruport o 1§

ASSEMBLY SA‘{]}’QGSHS
WITH PHILLIPS SCREW
Compuny

igke Co-
be Ferniske |

Glol
T"ﬁu\ncinnau.

!

Milford Rivet and Machine Co. Parker-Kalon Corporation
National Lock Co.

®@ © 060 0 0 €& 0 0 g0 9 06 00 0 0 0 0 0 0 u O
e
. H = . H 0 o Phillips Screw Mfrs., ¢/o Horton-Noyes
Wood Screws « Machine Screws « Self-tapping Screws Stove Bolts & 3o errvial Trast Bldg., ;
American Screw Co. ég‘ Pheoll Manufacturing Co. e providence, R. I. .
Centrai Screw Co. R Reading Screw Co. ° °
Continental Screw Co. ” Russell Burdsalh & Ward ° .
Corbin Serew Div. of ;0 Bolt & Nut Co. = Send me reports on Assembly Savings with Phillips Screws. ,
American Hdwe. Corp. z Scovill Manufacturing Co. . A
Elco Tool & Screw Coro.. Shakeproof Inc. Name .
The H. M. Harper Co. The Southington Hardware Mfg. Co. S 5
International Screw Co. National Screw & Mig. Co. 1he Steel Company of Canada, Lta. ¢ Company L RLRIEree °
Lamson & Sessions Co. New England Screw Co. Sterling Bolt Co. : Address 20-E :
L]

Pawtucket Screw Co.

ELECTRONICS — August, 1947

Stronghold Screw Products, Inc.
Wolverine Bolt Company
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NEW, IMPROVED TONE ARM FOR

PARA-FLUX REPRODUCERS

{Trade-Mark)

Frictionless hort-
zontal fulcrum
floated on Neo
Prene for silent
non-resonant
movement.

Flexible wire leads
shielded through
out with special
grounded bond be-
tween arm and
swivel base.

Tone arm resting
stand supplied with Simple, single lock-
cach arm matching ing set screw (in the

design, equipped with durable, swivel base above

spring clip which prevents arm the turntable basc) allows quick,
from being knocked on to turn- convenicnt height adjustment of
table. tone arm level.

All parts cast from
aluminum by ncew,
precision dies, under
high pressure.

Here's a new, improved Tone ARM, model A-164, now available to users of
PARA-FLUX REPRODUCERS. It's a clean-cut, highly engineered job that em-
bodies unique features for finer, smoother operation. All parts are now die-
cast. Embodies new Arm Stand for ease in handling.

Doing one thing well . . . specialized engineering in the design and manu-
facture of PARA-FLUX REPRODUCERS . . . has enabled us to achieve this most
efficient TONE ARM and interchangeable REPRODUCERS for affording the
most realistic reproduction of transcriptions.

Our old tone arm offered many advantages as evidenced by more than
1500 now in service at AM and FM stations. Users can now exchange these
old arms for the new Model A-16 Arm at a cost of only $15.00 . . . and can
have the advantages of these latest refinements by returning the old arm

either to us, or any jobber, listed below, and immediately obtain a new Arm,
without delay.
R-MC AUTHORIZED STOCKING JOBBERS:

Albany, N. Y.—E. E, Taylor Co.

Allentown, Penna.—Radio Electric Service Co.

Asheville, N, C.—Freck Radio, Refrigeration & Supply Co.
Atlanta, Ga.—Specialty Dist. Co.

Augusta, Ga.—Prestwood Electronics Co.

Binghamton, N. Y.—Federal Radio Supply

Boston, Mass.—DeMambro Radio Co.

Boston, Mass.—Radio Wire Television Co.

Buffalo, N. Y.—Dymac Inc.

Charleston, 5. C.—Radio Laboratories

RUmversal ((::hananoogla, Tenn.—W. B Taylor Co,
hicago, 1ll.—Concord Radie Corp.

eproducer Chicago, Ill.—Tri-Par Sound Systems
Chicago, lil.—Walker-Jimieson, Inc.
Chicago, lll.—Newark Electric Co.

Los Angeles, Calif.—Radio Products Sales, Inc.

Los Angeles, Calif.—Radio Specialties Co.
Mllw‘aukee, Wis.—Radio Parts Co. Inc.
Madison, Wisc.—Satterfield Radio Supply Co.
Philadelphia, Penna.—Algene Radio and Sound Co.
Portland, Ore.—United Radio Supply
Quincy, lll.—Gates Radio Co.
Roanoke, Ya.—Leonard Electronics
R Roches_?er, N. Y.—Rochester Radio Supply
L San Diego, Calif.—Coast Electric Co.

ateral San Francisco, Calif.—San Francisco Radio Supply Co.

Onl Scranton, Pa.—Fred P. Pursell

Yy Topeka, Kansas—John A, Costelow Co.

Tuckahoe, N. Y.—Electronicraft
Washington, D. C.—United States Recording Co.
Winston-Salem, N. C.—Dalton Hege

Reproducer

Descriptive, lllustrated Bulletin PR6, upon request

RADIO-MUSIC
CORPORATION

EAST PORT CHESTER, CONN.

Vertical
Only

Reproducer

204
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NEW PRODUCTS {continued)

toelectric unit comprises photoelec-
tric tube, miniature amplifier and
a sensitive relay. Batteries are self-
contained and a control to adjust
for ambient light conditions is fur-
nished. A receptacle at the top of
the unit makes it useful as a light
operated switch for other appliance.

VFO (28)

Bup RADIO, INC., 2118 East 55th St.,
Cleveland, Ohio. The VFO-21 is a
variable frequency oscillator unit

with plug-in coils, high stability and
provision for switching to crystal
operation.

Subminiature Triode (29)
RAYTHEON MFG. Co., 60 East 42nd
St., New York 17, N. Y. The type
CK608CX subminiature triode has a
high mutual conductance and a
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fora fast, economical, precise solution

& you car

1 get the improved performance possible only with custom-engineered

electrical indicating instruments, at moderate cost . . . without having to buy in
production quantities! Marion’s highly specialized facilities can help you to
improve your product’s performance and sales appeal.

HERE’'S HOW MARION CAN
OFFER YOU THIS SERVICE...

We have opened our SHORT RUN SHOP
for the production of special instruments to
meet your specifications — precision-built
units that you can buy in sample lots with a
minimum of red tape.

If you've been developing instruments
with special characteristics in your own
workshop or laboratory yvou'll appreciate the
savings in time, money and materials that
our modern, completely equipped SHORT
RUN SHOP can achieve for you. And you'll
enjoy working with fine, precision instru-
ments developed by one of the nation’s
leading manufacturers of electrical indi-
cating instruments. Your Marion specials
will give the utmost in satisfaction, service
and value . . . the same high standard of
performance that has identified the regular
line of Marion instruments for years.

EXPORT DIVISIDN A5 BROADWAY

ELECTRIC COMPANY,

THE ASTRAL

IN CANADA:
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Subminiature e
electrometer tubes " feq
(4 c“cu‘
10 th Geiger-Mueller
Counters

Consider these factors for research

ol ey e Ly

. Low filament drain
. High input resistance 10'% ohms. The Y& series mica window Geiger-Mueller

. Versatility in insfrumentation for chem-
ical, oil, nuclear physics research, etc.

. ldeal
. Extreme portability—low battery drain.

laboratory production:

10 milliamperes.

Counters are of precision workmanship and
superior design. Exacting production controls
assure a counter held within close tolerance
limits. . Designed to meet the ever increasing
demand for reproducibility of tracer measure-
ments,

for electrometer applications.

Victoreen hi-megohm resistors are specially designed for the hard applications
where stability with long life is required. Designed for laboratory use and
fine instrumentation. Vacuum sealed in alass to cover a range of 100 to
10,000,000 megohms.

Write for technical data booklet on tubes and resistors.

Complete
Model Geiger-Mueller
337 Counting
System

A complete Geiger-Mueller counting system and a top ranking labora-
It utilizes a scale of 64 with provisions for switching
A built-in a.c. power supply provides voltages con-
Two new Victoreen gaseous

tory instrument.
to a scale of 8.
tinuously variable from 0 to 2000 volts.
voltage regulator units and a reliable impulse register are included.
Complete and convenient front panel switching and control.

THE VICTOREEN INSTRUMENT . CO.
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NEW PRODUCTS (continued)

200-ma 6.3-v heater. It will put
out a watt of radio-frequency power
at about 25 percent efficiency in the
band between 460 and 470 mega-
cycles. Reduced output can be ob-
tained up to 800 megacycles. The
oscillator is illustrated atop the
power supply.

Carbon Mike (30)
UNIVERSAL MICROPHONE Co., Ingle-
wood 2, Calif. The A174 cartridge-
type carbon microphone is light in

weight, uses a single-button con-
struction and has a high output
level. Impedance rating is 200 ohms.

I-F Converter (31)
MEASUREMENTS CORP., Boonton, N.
J. The model M-275 converter is

designed for use with the model
78-FM standard signal generator.

The converter makes available fre-
quencies in the ranges 4.5, 10.7, 21.7
megacycles by the beat-frequency
method. Modification of the model
78-FM is made externally.

Latching Snap Switch  (32)

UNIMAX SwITCH CORP., 460 West
34th St., New York 1, N. Y. Two
new snap-action switches establish

August, 1947 — ELECTRONICS
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FM and STANDARD
BROADCASTERS

Gray Hi

gh-Fidelity Equalizer for

...compare this low-mass playback arm
for response, fidelity and economy!

The Gray Professional Transcription Arm—the
result of exhaustive rescarch in collaboration
with nationally recognized authorities on pick-up design
and audio reproduction—meets all critical requirements
of high compliance reproducers. It represents the only
professional arm, regardless of price, that was capable of
perfectly tracking the warped records used in a recent test.
The Gray Playback arm has alrcady been adopted by two
of the nation’s four largest broadcasting networks as stand-
ard equipment. It is furnished with or without a cartridge,
yet is designed to accommodate all modern reproducers of
standard make—G. E. Variable Reluctance, the new Pick-
ering, and the better crystal types by Shure, Astatic, ete.
Stylus pressure is adjustable over a wide range. This feature
allows regulation for optimum pressure for the particular
cartridge in use and greatly reduces record wear and surface
noise. Price (without cartridge) $35.00.

Radio Station Use —

The Equalizer illustrated is specially
designed for use with the Gray Play-
back Arm and G. E. Variable Re-
luctance Cartridge. It is a four posi-
tion, high-quality unit of commercial
broadcast station type and matches
the pick-up to a 250 ohm microphone
channel. This equalizer has also been
adopted by the radio networks men-
tioned above and is priced, complete
with indicating dial, at $42.50.

Gray Transcription and Recording
_ Tables incorporate a two-speed, syn:
. chronous gear drive of exclusive de-
sign. This highly perfected direct
drive effectively eliminates the inac-
curacy, slippage and excessive wear
usually associated with indirect drive.
Spced selection is instantaneous;
speed is absolute. A unique record
lift allows the table to rotate while
the record remains stationary; makes
it possible to start a record at full
speed, instantly, without inertial lag.
An Overliead Recording Drive with
continuously variable pitch, automatic
1wo-speed scroll and selective direc-

; tion of cut completes the Recording
= - . . Table.

SOUND EFFECTS EQUIPMENT includes a Variable Speed Turn.
table, 15-160 rpm; an Automatic Precueing Spotting Device; a Sound
Effects Arm with Stylus light, plug-in cartridge, etc.; and a Dial Groove
Indicator.

GRAY RESEARCH & DEVELOPMENT COL

NEW YORK

ELMSFORD + WESTCHESTER COUNTY -

WwWWW_americanradiohistorv com

NEW PRODUCTS
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{continued)

\ the circuit by momentary applica-
tion of force and maintain il until a
vestoring force is provided. Regular
clectrical ratings of 15 amp and 125
volts at 60 cycles are provided.

A-M and F-M Signal
Generator

(33)

McMurpo SiLVER Co., 1249 Main
St., Hartford 5, Conn. The model
906 signal generator covers the fre-
quencies between 90 ke and 170 mc
. on fundamental output. Amplitude
at 400 cycles

modulation is pro-

vided. TFrequency modulation out-
put between 90 ke and 210 mc can
be made to swing (twice deviation)
from zero to 500 ke. Output from
less than a microvolt to 1 volt is
provided.

Safety Switch (34)

J. H. BUNNELL aND Co., 81 Prospect
St., Brooklyn 1, N. Y. Switches de-
signed to break 10,000 and 20,000

August, 1947 — ELECTRONICS



electronics READER‘SERVICE gy
LITERATURE and NEW PRODUCTS

Manufacturers’ Literature as
well as further information on New
Products described in this issue
are important “‘working tools'’ for
design and production depart-
ments. To make it easy to keep up
to date, ELECTRONICS will re-
quest manufacturers to send read-
ers the literature in which they are
interested. Just fill out card as
shown in the filled-in sample
(right), being particularly careful
to write out in fulf all the informa-
tion called for in each section of
each card that is used.

HOW TO ORDER:

1. There are two postcards, each
divided into four parts. Each of the
four parts contains a box. You must
write in this box the number that
appears in this issue over the litera-
ture or new product item in which
you are interested. Flace one num-
ber only in each box.

2. Fill out completely (name, ad-

- ¢
N .
Write in circle number of item @ Write in circle number of item @ H
describing one item wonted - describing one item wonted =
{ Your Compgny Nam Jﬂt?.f ! @;é Your Company Name. fﬂd’ ”éng SAM PLE
Address.. j el 5 Aral . | Address.32/7 iceolS Age.Y.
S aae, 5 c%ol 3,/ cricagpa li il
Your Namo Y. 742 Your Nome..&§0ne SAPLIA v CARD
Your Tm._.cﬁ/ef.fnylfrszef:.__ Your Title—CA LA L LI ML |
ELECTRONICS, 330 W. 42nd St., N. Y. 19 ELECTRONICS, 330 W. 42nd St., N. Y. 18
' SHOWING
21"'"1;':' circle m:;nbev of Ir'u: :Vn'te“:? cirefe mn'nber of m-n;
escribing oné em wanted = escribibg one item wonted-» .
! Your Company Name l/ﬁ(?‘&_/%’ 9 | Your Company N meT' i M&:S& H CORRECT
! Address. (d S / Mdms.zg.}:z cwcg it
— Y )T L W . icago 13, 1. -
Your Ncm;.. Your Noma,,.... § M -X77 7 - F“'L IN
¢ Your TiHe...o... lzf Al | Your Title..... A N A S (
1 ELECTRONICS, 330 W. 42nd Sf.. N. Y. 18 ELECTRONICS. 330 W.42nd §t, N. Y. 18

PLACE 1¢ STAMP ON CARD * DO NOT USE AFTEK NCVEMBER 1

Wirite In circle number of item
describing one item wanted —»

Your Company'Name..
Address...........

Your Name.....

Your Title. ..o cevsasseaecenes
ELECTRONICS, 330 W. 42nd St., New York 18, N. Y

Write in circle number of item
describing one item wanted —

Your Company Name...
Address....

Your Name

Your TiHe....cccovvccrenieenrinnan,
ELECTRONICS, 330 W. 42nd St., New York 18, N. Y.

dress, etc.) for each piece of litera-
ture or new product information you
desire.

Do not say ‘‘same" in lieu of
writing out full information called
for when requesting more than one
item.

3. This service applies only to liter-
ature and new product items in this
issue. It does not apply to adver-
tisements. Write directly to the com-
pany for mforpahon on its adver-
tisements.

PLEASE NOTE: Requestsfor un-
numbered items must be made
direct to the manufacturer.

In the event this copy of ELEC-
TRONICS is passed along to other
members of your company, please
leave this sheet in for their con-
venience. This assures everyone in
your plant the opportunity to fill in

Werite in circle number of item
describing one item wanted —

Your Company Name...........coimreinirinsriinesisesssseanns

Write in circle number of item
describing one item wanted —

O

Your Company Name.......

Addrasse 3 m N NN e i Address
Your NGme........cccocerruivecenrneerernanerniescsssansescsnessans Your Name..........c.ccoovemirenperiesensenrinssenennnsans
Your Title. ..ot e Your Title

ELECTRONICS, 330 W. 42nd St., New York 18, N. Y.

Write in circle number of item
describing one item wanted —

Your Company Name....
Address

Your Name...............

Your Title....c.ocooeecereieicciencecereceecncncannae
ELECTRONICS, 330 W. 42nd St., New York 18, N. Y.

ELECTRONICS, 330 W. 42nd St., New York 18, N. Y.

Write in circle number of item
describing one item wanted —»

Your Company Name.........cccc.iveernirccsunnnenersssssassonas
Address....

Your Name...

Your Title.............
ELECTRONICS, 330 W. 42nd St.. New York 18, N. Y.

their requests. When the round is
completed, cards can then be de-
tached along perforated lines and
dropped in the mail. Each individ-
val request will be mailed by us to
the company offering the informa-
tion and for that reason must be
completely filled out.

ELECTRONICS—August 1947

Write in circle number of item
describing one item wanted —

Your Company Name.

Write in circle number of item
describing one item wanted —

Your Company Name

Address Address..
Your Name. Your.Name i mo w BB
Your Title Your Title

ELECTRONICS, 330 W. 42nd St., New York 18, N. Y.
www americanradiohistorv. com
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An electronics service designed for

READERS and MANUFACTURERS

FOR THE READER . .. ELECTRONICS fundamental policy has always been to supply its readers with
all the pertinent and timely industry news. The ELECTRONICS Reader Service supplements this policy by
offering the reader an easy and effective means of obtaining complete, up to the minute data on new
products and of maintaining at his fingertips comprehensive, practicable information on *“who's doing
what"' in the industry.

In every issue of ELECTRONICS there's complete coverage of the month by month development by
manufacturers of new materials, components and equipment, as well as brief mention of all the important,
new, manufacturers’ technical pamphlets and catalogs. Some of these items will be of particular interest
to specific design and plant engineers, buyers, executives and others of our readers. They will want to
make further inquiry concerning the new products described or they will want to read and make a per-
manent part of their industrial library some of the manufacturers’ literature and catalogs. ELECTRONICS

Reader Service makes it easy
for them to obtain in readily
accessible and usable form

PLACE 1¢ STAMP ON CARD ¢ DO NOT USE AFTER NOVEMBER 1 the information they desire.

FOR THE
MANUFACTURER...

ELECTRONICS Reader

"""“ Service will also be welcomed
- by manufacturers who are
Here desirous of placing the com-
plete news of their product
developments as well as their
technical bulletins and cata-
logs in the hands of those
members of the electronic in-

ELECTRONICS dustry . . . including design,
electrical and production en-

330 WEST 42nd STREET gineers, researchers, physi-
cists, executives, and buyers
NEW YORK 18, N. Y. —who have a particular in-

terest in, or represent a po-
tential buying power for,
1p their products.

SUGGESTIONS FOR THE
IMPROVEMENT OF OUR

Place READERS’ SERVICE ARE INVITED
ig ELECTRONICS is con-
s:.:p stantly seeking new and im-
proved ways of providing its

readers with the news and in-
formation they want and
need, and of assisting the
manufacturer in effectively

ELECTRONICS delivering his message to
electronic markets. If you
330 WEST 42nd STREET have any ideas for us, send
them along. They will receive
NEW YORK 18, N. Y. prompt consideration.
8-147 ELECTRONICS—August 1947
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Good news for bad memories

HAT housewife hasn’t put a strain on her

husband’s good nature by occasionally [orget-
ting to turn off electrical appliances? Industrial
Devices, Inc., Edgewater, \. J., has an answer to
that universal problem. It’s llandi Glow — a simple
pilot light attachment that jogs the memory with a
visual reminder that the appliance is “on.” Fits any
standard 2-prong plug. Transfers easily [rom one plug

to another. Also can be used as a voltage test light.

Like many other successful wiring devices, the Handi
Glow is equipped with a G-I Neon Glow Lamp—

“the glow that lets you know.”

This tiny 1/25 watt
G-E lamp is the glow
in Handi Glow.

41

How Handi Glow plugs in.

...and its profit news fo you!

LIGHTED SWITCH PLATE ends
Sumbling. Light stavs on when
room is dark.

SAFETY PILOT PLUG combining
nite-lite, 2-way plug and electric
cord cap.

—— . ——— S — — — —— — — —— — S— —
—— — — it W E—— — — s ot o S—

MIDGET PILOT LIGHT for per-
manens attachment to instrument
panels and electrical apparatus.

CIRCUIT TESTER nxes (-E Gloie
Lamps to give quick visual indi-
catiorn.

ELECTRONICS — August, 1947

IIESE few wiring devices merely hint at the

hundreds of ways G-E Glow Lamps are used
to add sales appeal to appliances, instruments and
electrical equipment of many kinds. The following
G-E Glow Lamp advantages may suggest a valuable
profit opportunity for you, too:

1. Distinctive orange-red glow—high visibility.

2. Dependable long life—in some types up to 25,000
hours.

3. Low current consumption—as little as 1/25 watt.

4. Low brightness, low heat.

5. High resistance to shock and vibration.

6. Can be installed in small space.

7. Variety of sizes and wattages.

8. Operate directly from regular 105-125 and 210-
230 volt circuits, AC or DC.

REMEMBER— Every electrical device should have a live cir-
cuit indicator. G-E Glow Lamps are ideal for this purpose.

SEND FOR free bulletin containing full information on G-E

Neon Glow Lamps and their application to your product.

GE LAMPS

GENERAL ) ELECTRIC

Nela Specialty Div. Lamp Dept., 1 Newark St.,Hoboken, N. J.

209
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« PLASTIC FABRICATING

PUNCHED AND FABRICATED PARTS, SPEED AND ACCURACY IN
TOOL CONSTRUCTION AND PRODUCTION REQUIREMENTS
o BAKELITE SHEETS, RODS, TUBES o

Over 20 yeors of fabricating experience

ELECTRICAL INSULATION CO., INC.

12 VESTRY ST, NEW YORK 13, N. Y.

PROVIDE DELAYS RANGING
FROM 110 120 SECONDS

EATURES:—Compensated for ambient temperature changes from
—40°1o 110° F . . . Hermetically sealed; not affected by dltitude, moisture
or other climate changes . Explosion-proof . . . Octal radio base . . .
Compact, light, rugged, mexpensive i Circuits available: SPST Nor-
mally Open; SPST Normally Closed.

PROBLEM? Send for “Special Problem Sheet” and Bulletin.

VOLTAGE OF 24V ! WITH AMPERITE
BATTERY & CHARGER: VOLTAGE VARIES
VARIES APPROX. ~ | ONLY

3% | 2%

Amperite REGULATORS are the simplest, lightest, cheapest, and most compact method

of obtaining current or voltage regulation . For currents of .060 to 8.0 Amps . .

Hermetically sealed; not affected by altitude, ambient temperature, humidity.
Write for 4-page Illustrated Bulletin.

R mperiTE CO., 561 Broadway, New York 12, N. Y.

In Canada: Atlas Radio Corp., Ltd., 560 King St., W, Toronto

210
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AMPERITE REGULATORS

IRONS

that are sturdily built
for the hard service of
industrial usage. Have
plug type tips and are
constructed on the unit
system, with each vital
part, such as heating ele-
ment, easily removable and
replaceable. In 5 sizes, and
from 50 watts to 550 watts.

American
Bequn,

TEMPERATURE REGULATING STAND

This is a thermostatically con-
trolled device for the regulation
of the temperature of an electric
soldering iron. When placed on
and connected to this stand, iron
may be maintained at working
temperature, or through
an adjustment on bot-
tom of stand, at
low or warm
temperature.

For further information, write 115-1

AMERICAN ELECTRICAL
HEATER COMPANY

DETROIT 2, MICHIGAN
estoblished 1894
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NEW PRODUCTS (continued)

volts in one to three circuits are be-
ing'‘manufactured for door-interlock
and similar use. Special units for
higher voltages are available on or-
der,

Positioning Control (35)

GENERAL ELECTRIC Co., Schenec-
tady, N. Y. A new electronic posi-
tioning control available in pack-
aged form consists of a control sta-

tion, follow-up device (either a sel-
syn or potentiometer), and a control
panel. The system can be used as it
stands for drives up to 1% horse-
power.

Crystal Cartridge (36)

THE BRUSH DEVELOPMENT Co.,
3405 Perkins Ave., Cleveland 14,
Ohio. The new BR-903 PN crystal
phonograph pickup cartridge has

been engineered to withstand heat
and humidity to a much greater ex-
tent than the standard line of crys-
tal pickups, even to the extent of
being servicable after boiling in
water.

Photoelecirie Counter 37)

RIPLEY Co., Inc., Middletown, Conn.
The No. 153 photoelectric counter,
operating on a 115-volt, 60-cycle cur-

ELECTRONICS — August, 1947
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TEAMED FOR

PERFECT HEARING COMFORT

TRANSCRIBER
b

y
SOUNDSCRIBER

@ Here’s beautiful efficiency: the TELEX
MONOSET teamed with the SoundScriber to
| [/ increase transcribing speed and comfort!
The TELEX MONOSET is the modern an-
swer to many similar headphone requirements
because:

e The MONOSET ends ear fatigue by sensi-
ble under-the-chin design.

e The MONOSET can be worn comfort:
ably for hours—it weighs only 1.2 oz.

® The MONOSET’s new built-in volume
control allows convenient adjustment of

7/

signal to user.

Precision engineering gives the TELEX MONOSET ex-
cellent fidelity. Its rugged design invites a wide variety
of commercial and laboratory applications.

Write Department AQ for information and quotations. We'll be bappy to
show you how the TELEX MONOSET can become part of your team
Jor perfect hearing comfort.

NG AT IT,
“EP‘R‘ 5. 95'3,,

Er TELE Xanc.

ELECTRO-ACOUSTIC DIVISION

TELEX PARK
Minneapalis, Minn

Conadian Distributors:
Addison Industries, Lid., Toronto

WWW americantadioNiStOry CoO M v —a———c—mmaw—— | ————e T 1
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vps* Trouble?
ra POSITWE Cure USQ..e

fo
J AYTHEON Voltage stabilizers

*Varying Power Supply need not prevent efficient,
reliable and accurate performance of electrically
operated equipment. A Raytheon Voltage Stabilizer
of correct characteristics and capacity built into new
equipment, or installed on old, provides constant out-
put from varying input. Assure reliable and accurate
performance of your equipment through positive
control of power supply. Ask about Raytheon
Voltage Stabilizers to meet your requirements.

Write for illustrated Bulletin DL-47-537

Constant Output 'inlhg;:
115 VOLTS 2 %2

¢ OUTPUT VOLTAGE CONTROLLED to within
+ ‘/270-

® STABILIZATION AT ANY LOAD within rated
capacities.

® QUICK RESPONSE...varying input voltage
stabilized within 1/20 second.

©® ENTIRELY AUTOMATIC...no adjustments, no
moving parts, no maintenance.

e sow Sdinv b
RAYTHEON MANUFACTURING COMPANY
COMMERCIAL PRODUCTS DIVISION

WALTHAM 54, MASSACHUSETTS
Industrial and Commercial Electronic Equ:pmenf,
Broadcast Equipment, Tubes and Accessories

Sales Offices: Atlanta, Boston, Chicago,
Cleveland, Llovisville, New York

www americanradiohistorv com

NEW PRODUCTS (continued)

rent, is designed to meet industry’s
need for a compact, easily installed,
packaged unit. An aperture in the
housing permits setting for various
light intensities.

Industrial Reset Timer (38)

AMERICAN TIME CoRP., Springfield
1, Mass. The P 147-60 panel
mounted reset timer can be fur-
nished in time cycle ranges from
15 seconds to 30 minutes and has a

1,500-watt control capacity directly
on its contacts. The synchronous
motor used to drive the timing
mechanism can be made to shut off
before the maximum time interval
for which the switch is designed,
by means of an adjustable stop.

Standoffs (39)

THE WINCHESTER Co., 6 East 46th
St., New York 17, N. Y. A complete
line of small standoff terminals de-
signed to replace more cumbersome
mounting boards is now available,

W-ﬂ”‘? IRt .I .-.,-..m

as well as 4-contact miniature con-
nectors and the mounting control
illustrated for high-voltage circuits.
The type 401 control standoff fits all
standard variable resistors.

V-T Voltmeter (10)

ELECTRONIC INSTRUMENT Co0., 926
Clarkson Ave., Brooklyn 3, N. Y.
The model 210 vacuum tube volt-
meter and visual signal tracer
measures d-c up to 5,000 volts and
a-c up to 1,000 volts. Resistance
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NEW PRODUCTS

{continued)

B THE RNSWER
B TO TODAN'S
PROBLEM -

from 0.1 to 1,000 megohms is meas- |
ured in six ranges. A new type uhf [
diode is used for a-c rectification
and one probe is employed for all
a-c readings. ‘

| RACON

Speakers — Horns — Horn Units

are the finest and most dependable
for every conceivable PA installation

Nonspill Storage Battery (41)

ELECTRONIC BATTERIES, INC., Bush
Terminal Bldg. No. 4, 28-34 Thirty
Fifth St., Brooklyn 82, N. Y. The
Sturges 24-volt power pack illus- |
trated contains two 12-volt Type

125-S batteries in series. They are |

RACONS leadership in sound reproducer engineer-
ing has been recognized for almost three decades.
RACON driver units have a rated output for peak
and continuous performance far in excess of any
other brands — continuous operating capacity 30
watts, peak capacity 60 watis. RACON speakers and
driving units require less energy input yet they de-
liver more efficient sound reproduction output.

| PM HORN UNIT All claims made by RACON as to cutoff frequencies
| and acoustic lengths of speakers, power handling
capacity, efficiency and frequency range of driver
units are substantiated by tests made at laboratories
recognized as the foremost in the industry.

entirely spill-proof and do not
spray acid. Such assemblies are |
particularly designed for use with

electronic equipment in the field. l Only RACON makes speakers with Racon Acoustic

Cloth which is processed by a patented method giving
a non-vibratory wall, thereby increasing the output of

Three-Band Portable (42)
BENDIX RaDIO, Baltimore 4, Md. A

<
RE-ENTRANT
TRUMPET

the horn without loss due to wall vibration. Supplied
as a part of all re-entrant horns, and on all straight
horns when so ordered. Stormproof types are guar-
anteed for life in all kinds of weather and tempera-
ture, regardless of climatic conditions.

new portable receiver is now avail-

There is a RACON driving unit, trumpet or speaker
for every conceivable sound application—also the
accessories (brackets and housings) that may be
required for special purpoeses. It pays to choose and
use a speaker line that is complete.

Send for Our Free Catalog which Describes Our Line Of:

Alnico PM Units Standard PM Units Straight Trumpets
Armoured Projectors Radial Horns Reentrant Trumpets
Demountable Horns Cellular Horns High-Frequency Tweeters
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www americanradiohistorv. com



FOR VERY

VERY EXPENSIVE
HORN LOADED

LOUDSPEAKERS

AIR LOAD/Sq.cm.
at air velocity

' LOW FREQUENCY HIGH WHEN NEXT IN

In Curve A, the slope, shape and LONDON, ENGLAND

position of the cut off depends on

horn details,

_In Curve B, the laterai position depends-

It will be noted that with a baflle, the air load varies throughout the scale.
With an ideal HORN (is there such a thing ?) the load presented
to the diaphragm can be CONSTANT over most of the seale.
meWISEnq,, Just oune reason why Voigt speakers (even

REMEMBERS the domestic types) have alwavs been . . . . .

on cone diameter.

HORN LOADED

We are not yet in post war production.

Don’t write now just remember the full name. Design registered
at British Patent

VOIGT PATENTS LIMITED °7 s

214

Materials for potting, dipping or impreg-
nating all types of radio components or all

Ty kinds of electrical units. ® Tropicalized
loo % fungus proofing waxes. ® Waterproofing
\'EARS?

N

q‘ finishes for wire jackets. ® Rubber finishes.
® Inquiries and probklems invited by our en-

gineering and development laboratories.

Zophar Mills, Inc. has been known for its dependable service and

uniformity of product since 1846.
TR TR T

ZOPHAR MILLS, Inc.

ESTABLISHED 1846

117 26th STREET, BROOKLYN, 32 N.Y.

www americanradiohistorv com

7 N
New

Quick - Heafing

THYRI}TRON

FOR

IGNITOR FIRING
AND

MOTOR CONTROL

NL-710

2.5 amps dc - 30 amps peak
-1

Also a complete line of Thyratrons
and gaseous rectifiers, 12 to 20 am-
peres, fullwave and half-wave.

WRITE FOR TECHNICAL DATA BOOK

®
NATIONAL ELECTRONICS, Inc.

GENEVA, ILLINOIS
7
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NEW PRODUCTS {continued)

able for operation from a self-con-
tained battery pack or 115-volt a-c
or d-c supplies. The receiver covers
the frequency ranges 195 to 410,
540 to 1620, and 2,000 to 5,800 ke.
A range filter is built in for recep-
tion of weather reports in the air-
craft band.

(43)

gpeciaL.  Propucts  Co., Silver
Springs, Md. Specoils are a spe-
cialized line of i-f transformers de-
signed particularly for f-m and
television receivers. Optimum gain

I-F Transformers

is attained with flat bandwidth and
steep skirts. They are housed in
cans 1% inches in diameter and 1%
inches high.

Folded Dipole
F-M Antenna (44)

WARD ProbpucTs Co., 1523 E. 45th
St., Cleveland 3, Ohio. Both the

folded and straight dipole f-m an- |

tennas for use in the 44-88 mc tele-

vision range are available with or
without the reflector kit. Complete
information can be obtained from
the company.

(45)

UNITED ELECTRONICS Co., Newark,
N. J. The type CAP 50/-60/-30 vac-
uum capacitor is the first of a series
for high-frequency application. All
metal parts are copper and all junc-

Vacuum Capacitor

ELECTRONICS — August, 1947

Brush Single-Channel Magnetic
Oscillograph with amplifier. Espe-
cially suited for strain gauge,
temperatureand similarrecordings.

Brush Oscillographs make direct-inking recordings

Brush Magnetic Oscillographs may
be used for making detailed record-
ings of electrical impulses for an al-
most limitless number of applications.
The Magnetic Pen Motor is capable
of recording a D.C. signal. Used with
the BL-905 amplifier, the frequency
range is from .2 to 100 cycles per
second. Recordings are direct, instan-
taneous, ink-on-paper graphs. Can be
used for recording strains, pressures,
vibrations, temperatures, light inten-
sity and countless other phenomena.

Brush Double-Channel Magnetic
Oscillographs for use where two
simultaneous recordings are desired
— as in synchronizing problems.

Write today for detailed bulletin.

fhe BRUSH Development Company

3415 PERKINS AVENUE ¢ CLEVELAND 14, OHIO
Canadian Representatives:

A. C. Wickman (Canada) Ltd., P. O. Box 9, Station N, Toronto 14

www americanradiohistorv com
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VOLTAGE REGULATORS, NOBATRONS

& ELECTRONIC APPARATUS

The Sorensen system of

AG electronic voltage ;ega\:: 4
lation provides quic ;ven
curate response to‘tage
the smallest v_o. e
change with a.rmmr:d X
wave distortion ac by’
regulation accuracy

Arrange now tgorrs;l
ceive your per
of the Soren

copy . iourna
electronics JO

s Cyrrently’’, puo-
lig}l:ed bi-monthly.

ame electronic
system has
ated into the

iding 2

This s
regulation

Nobatron)
source of T

voltage at CUTT
stabilities that,

past, was available only

i ies.
with batterk )
This new source o.f st:
bilized DC voltage 18 o .
tainable in six standar
models oper?2
95-125 AG source O
60 cycles.

Among t
portant uses for N
are DG ammeter
tion in expenmen‘ e
quality control 12 oxa”
tories, testing of coﬁve

ponents in the autonfes e

and aircraft 'mdu;tnelays

rated T

attery-ope o

bnd in other ap_phcano:; >
i’here it is desirable to
place 2 pattery to

antee
1ated power supply-

ting on 2
£ 50 to

he more im-
obatrons

GENERAL AC REGULATOR SPECIFICATIONS

Input Voltage Range (—1 model) ..

95-125

guar-
continuous Tesis

NEW PRODUCTS (continued)

tions are hard-brazed. Large cylin-
drical electrodes give low induc-
tance. End caps are goldplated.
Overall dimensions for the 50-
| micromicrofarad, 30-kilovolt type
are 2% by 6% inches.

| Mike Stand (46)

| ATLAS SoUND Corp., 1451 39th St.,
Brooklyn, N. Y. The model CS-1
| microphone stand can be collapsed

i

1 ]

to a total length of 23 inches. Leg
braces are above the legs themselves
to avoid obstruction.

(=2 model} ..190-250
Ovtput Voltage Range ( —1 model) . .110-120

(=2 model) . .220-240

Kilomegacycle Generator (47)

Load Range

Regulation Accuracy

Harmonic Distortion

Input Frequency Range
Inductive Power Factor Range

25-30,000 V. A,

5% Max. (2% in *'S" Models)
50-70 cycles
Down to 0.7 P.F.

HEWLETT-PACKARD Co., Palo Alto,
| Calif. The model 616A uhf signal
| ‘generator is a laboratory standard
| for use in the range between 1,800

and 4,000 me. It provides direct-
reading frequency and voltage
| fscales, with c-w, f-m, pulsed or de-

For standard voltage regulation, Sorensen il X -5 - -
Model 500 is a proven leader in its field— -~ . ° ‘ : i :
compact, accurate and dependable. This ‘
model typifies the Sorensen line of AC
and Nobatron all-purpose voltage regu- ‘
lators. Let a Sorensen engineer help you b ‘
with your next voltage regulation problem. " 3 7
|

SORENSEN & CQMPANY, INC. |
375 FRIRFIELD AVENUE * STRAMFORD, CONNECTICUT

A%
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e o YHEY EASE THE DESIGN OF

layed pulse output. It utilizes a

t-cavit flex klystr s~
cinator. Output from 0.1 volt o 01 ERECTRONIC

microvolt r-f can be obtained.

Geiger Counter Battery (18

NATIONAL CARBON Co., New York,
N. Y. The model 493 battery has
been expressly adapted as a source
of energy for Geiger counter radia- \

tion measurement devices. It sup-
plies 300 volts, and with nominal |
use during four hours each day will
give service for about 350 hours.

D-C Rate Gyro (49)

FAIRCHILD CAMERA AND INSTRU- >
MENT CORP., 88-06 Van Wyck Blvd.,
Jamaica 1, N. Y. A precision d-c|
rate gyro now available is an angu-
lar rate-measuring device for appli- I

cations in which accurate measure-
ments are required for control pur-
poses. Such applications include
telemetering, speed control, and
computing systems. Full informa-
tion on the device is available. |

Mobile Communications (50)

ECKSTEIN RADIO AND TELEVISION |

WRITE FOR THIS FLEXIBLE SHAFT HANDBOOK

EQUIPMENT

Most electronic circuits include variable ele-
ments. And variable elements must be con-
trolled. In converting these circuits into ac-
tual equipment, one problem facing the de-
signer is the location of the variable elements
and controls. The elements must be placed
for optimum electrical efficiency and ease of
assembly and wiring—the controls, for operat-
ing convenience and harmonious panel ar-
rangement.

Engineers will find a ready answer to this
problem in S.S.White remote control flexible
shafts. Simply use these shafts as couplings
between the variable elements and their con-
trol dials. Then you are free to place both the
elements and the dials where you want them.
And as for performance, these shafts operate
as easily and smoothly as a direct connection.
They're engineered expressly for the job.

260-pages of facts and technical data
about flexible shafts and how to apply
them. A copy sent free if you write
for it on your business letterhead and
mention your position.

Co., 914 La Salle Ave., Minneapolis
2, Minn. The model 80A receiver is
designed for amateur use, but will
receive the standard broadcast ‘
band. Model 80B covers the ranges
190 to 450 ke, the broadcast band, |

ELECTRONICS — Augusf, 1947
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SSWHITE,\ bysrriat .....

THE $. . WHITE DENTAL MFG. CO.

DEPT.E 10 BAST 40tk $V., NEW YORK 16, N. Ve
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MEXIBLE SHAPTS - MEXIBLE SMAFT TOOMS - AIRCRAST ACCEISORNS
SMALL CUTTING ANG SRINDING TOOLS - SPICIAL SORMAA RVDSIRS
MCAMED MPFIONS © RAIRC . AN
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4 Oscillograpt trazes ¢1 X mm. paper.

RECORDING
TRANSIENT PHENOMENA

The behaviour of moving
parts under actual work-
ing conditions may be
studied by means of
standard commercial
oscillographs, which
translate mechanical or
electrical variations nto
evanescent traces on a
fluorescent screen.
Avimo cameras record
these traces on contin-
uous film or paper, so
that they may be subse-
quently checked, ex-
amined, and measured.

g . g o St TR o

VARSI VAR BN

VIOV
e N VSN e\ AN

A AR A S

My A AN AN I s

Write for full detdils of
AVIMO Cameras includ-
ing types with built-in
cathode ray tubes.

AVIMO Ltd., TAUNTON
(Eng.) Tel. 3634

Designers and_ Manufacturers of
Scientific Cameras

35 mm. AVMO
Continuous  ilm
Recording Carmera
(cover remcved).

' ENAMELED
MAGNET WIRE

® Much of the success of this
Hudson \Wire product is due to a
=5 rew coating m:thod that gives a smooth,
permanenty-adherent erameling. Merzury-process tests guaran-

doa =R tez perfect wniformity; great tensile strength assures perfect
- laying even :zt tigh wi~ding speeds. Especially adaptable for
e reduc'fion in coil dimens ons without sacrificing electrical values.
i i Qur engimeering ond design focilities ore at your §
% dhispc: al—details ond quofations on requesf.

s IIlIDSOI‘WIRE COMPANY

www americanradiohistorv com
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Tracing clotli
that defies

time

® The renown of Imperial as the flnest in
Tracing Cloth goes back well over half a
century. Draftsmen all over the world prefer
it for the uniformity of its high transparency
and ink-taking surface and the superb quality
of its cloth foundation.

Imperial takes erasures readily, without
damage. It gives sharp contrasting prints of
even the finest lines.
Impérial over fifty years ago are still as
good as ever, neither brittle nor opaque.

If you like a duller surface, for clear, hard
pencil lines, try Imperial Pencil Tracing Cloth,
It is good for ink as well.

Drawings made on

IMPERIAL
TRACING
CLOTH

SOLD BY LEADING STATIONERY AND DRAW-
ING MATERIAL DEALERS EVERYWHERE

August, 1947 — ELECTRONICS



NEW PRODUCTS {continued)

e o ———

i
H
t

2.4 to 6.8 me, and is therefore suit-
able for aircraft use. Another model
is available for commonly used
broadcast frequencies in foreign
countries. The equipment is spe-
cifically packaged for car use and
has a sensitivity of better than 5
microvolts for 0.5 watt output on all
frequencies.

Artificial Ear (51)

MAssA LABORATORIES, Inc., 3868
Carnegie Ave., Cleveland 15, Ohio.
The model M-112 artificial ear cou-
pler is a two-piece stainless steel
structure providing either a 2 or 6

cubic centimeter chamber for ob-
taining response characteristics of
earphones. It has been designed to
fit the microphone end of the GA-
1002 sound, pressure measurement
equipment.

Cordless Soldering Tool (52)

KWIKHEAT Div., Sound Equipment
Corp. of Calif., Glendale, Calif. The
pencil-type cordless soldering tool
illustrated holds its temperature for
useful work about a minute and re-

ELECTRONICS — August, 1947
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Bendix-Scintilla

Electrical Connectors

The Finest Money Can Build or Buy!

Wherever quality is called for, Bendix-Scintilla* Electrical
Connectors are the logical choice. These precision-built
connectors set a new standard of efficiency with their
remarkable simplicity and low electrical resistance. The
secret is Scinflex—a new Bendix-Scintilla-developed
dielecrric material. It lessens the tendency towards flash-
over and creepage, and makes possible efficient perform-
ance from —67° F. to +300° F. Dielectric strength is not
less than 300 volts per mil. The contacts, made of the
finest materials, carry maximum currents with the lowest

voltage drop known to the industry. *TRADEMARK

@ Moisture-proof, Pressure-tight
@ Radio Quiet

@ Single-piece Inserts

@ Low Electrical Resistance

@ Vibration-proof

® Minimum Weight

@ High Arc Resistance

@ Easy Assembly and Disassembly

S(Iﬁli;ll..l MAGNETO DIVISION of

*LSIDMEY, NEW YORK

AVIATION CORPORATION

www americanradiohistorv com JOT .
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The No. 59001

PANEL MARKING
TRANSFERS

The panel marking transfers have %’/
white block letters. Special solution
furnished. Must not be used with
water. Equally satisfactory on smooth
or wrinkle finished panels or chassis.
Ample supply of every conceivable
word or marking required for amateur
or commercial equipment. H ‘

JAMES MILLEN
MFG. CO., INC.

MAIN OFFICE AND FACTORY
MALDEN
MASSACHUSETTS

M

NEW PRODUCTS (continued)

heats in 20 seconds after reinsertion
in the heater receptacle. The re-
ceptacle can be screwed into any
Kwikheat soldering iron.

Marine Radiophone (53)

JEFFERSON-TRAVIS, Inc., 111 Eighth
Ave.,, New York 11, N. Y. The
model 52 portable marine radio-
telephone has a carrier power out-
put of over 5 watts in the frequency
range 2 to 3 me. Both the two

transmitter channels and the ve-
ceiver are crystal controlled. A non-
spillable 6-volt storage battery is
furnished and charging apparatus
for use on 117 volts 60 cycles is built
in.

Mobile Antenna (54)

H. H. BuGGle AND Co., Toledo 1,
Ohio. A new antenna for mobile
radio service requires only a single-
hole mounting for « waterproof seal

and is designed so as to minimize

mismateh between cable and an-
tenna.
Small Motor 35)

GLEASON-AVERY, INC., Aubwn, N.

% Clarostat originated and pioneered the
tube-type or plug.in resistor widely used
in radio-electronic and other compact as-
And Clarostat is still the only
one offering these features:

semblies.

MICA SUPPORT FOR WINDINGS
GLASOHMS FOR MAIN LOADS
POSITIVELY CENTERED SUPPORT

WINDINGS CANNOT SAG OR SHORT
POSITIVELY CHAR-PROOF
ADEQUATE SAFETY FACTOR

Remember this inside story when buying

or specifying tube-type resistors. Don’t be

satisfied with less! Bulletin No. 107, with
complete engineering data, sent on request.

Y. A new 4-pole single-phase shaded | cLAROSTAT MFG. C0,, Inc. - 285-7 .6 St., Brooklyn, N.Y.

wwWw americanradiohistorv com
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/ ELECTRIC GLUE POTS

ALL ALUMINUM e o
by :
VULCAN

WATER JACKET TYPE
THERMOSTAT CONTROL

Heavy cast aluminum with attached

base.

Inside pot or bowl also aluminum

Underwriters’ listed heater cord.
110-125 OR 220-230 VOLTS
AC OR DC
FOUR SIZES
Une Pint to Four Quarits

VULCAN ELECTRIC COMPANY
DANVERS MASS.

Makers of a wide variety of Heating Elements for assembly into manue
facturer's own products and of Heating Specicities that vse electricity, /

QUALITY and SERVICE
AT A PRICE

THAT’S RIGHT

*

Years of experience in fabricating parts
and products of plastics make Sillcocks-
Miller an ideal source for developing
practical and economical answers to
your individual needs.

These specialists in precision-fabrica-

- . . . HERE’'S WHY AND HOW
tion can serve you in four ways: First, in

e METER—large 4-inch square-face

working out r own ideas. Second R = " ' meter, 500 microampere.
. rxing 0- hPs . $ € . ' 5, - ® SPEED—push-button operated.
in developlng new ideas for you. Third, — o % 4 ® FLEXIBLE—simple, yet Universal Float-
. R . N ¥ ing Filaments feature insures against
in counseling with you on the most A - i obsolescence.

. . - R ¢ : : ® SIMPLICITY —roll chart carries full
practical and economical methods of : B e data for tube setting, No roaming test

leads when using multi-meter—only push
a button,
SPECIFICATIONS
DC YOLTS—!000 Ohms per volt: 0-5-25
100-250-500-1000-2500.
0 . | pe AC YOLTS—0-5-10-50-250-1000.

source for quality and service, at a - LLLL 2 i OUTPUT VOLTS—0-5-10-50-250-1000.

. . - = 4 HMMETER—O0-200- - hms.
price fhaf's I‘Igh+. ?-Z-ZOMMegohnEs,zoo 2000-20,000 Ohms
| 8 e Condenser Check:

Electrolytics checked on English reading

SUPREME 5 0 4 B TUBE ;gg!::o;:saaffj':olfages of 25-50-100-200-
AND SET TESTER— Battery Test:

. Check dry portable A" and ''B" bat-
the portable lab that gives you everything. teries under load.
ASK YOUR SUPREME
JOBBER FOR A FREE
DEMONSTRATION

fabrication. Fourth, in selecting the
plastic material best-suited to the job.
You couldn't select a more dependable

Ve )t g

-
e

Write for illustrated booklet or phone
South Orange 2-6171 for quick action.

THE “SILLCOCKS-MILLER CO.

110 West Parker Avenve, Maplewood, M. 5.

Moiling Address: South Oronge, M. J. R 7 EXPORT DEPT.: The American Stee! Export Co., Inc.
-MADE ) > < AV AT 347 Madison Ave., New York 17, N. Y, U. S. A.
SPECIALISTS IN HIGH QUALITY, rrgg;:l::“‘“' ) 2 ' ’ '

ATED FOR
AR F“:‘cmousnuu REQUIREMENTS.

TECHNICAL AN
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EET
SIGNED TO M
TATION NEEDS!

SPECIALLY DE
INDIVIDUAL S

 Western Electric
CUSTOM-BUILT CONSOLES

Western Electrie specialists will work closely with your
slation engineers to provide speech input consoles tailored
to your exact needs. Standard Western Electric components
are combined into the eircuit arrangemeuts and ecabinet
designs you want—assuring a new high in utility, versa-
tility,and attractive appearance. For details, write Gravbar
Electric Co., 420 Lexington Ave.,, New York 17,N.Y ., 0r....

ASK YOUR LOCAL Gmb—a—R

L
BROADCAST REPRESENTATIVE

WHAM
Rochester, N. Y.

has fourlike this.

ol v s P e SRS e R
W e e = e A W
ol T i, L \«Q“:&z‘w%“;‘
AN - G k- i

. - § f : 6‘.‘0“6 v “ § 3 - : i : o‘{
5 1
. ».b e. s e
quniioasr

; i M
e ’ e s S S
. ‘z e i i1
. ey e o
e, e R 2
) i
SEND BLUEPRINTS H
s
AND SPECIFICATIONS~ §
NO OBLIGATION! =
Check BAER FIBRE for ac- 2
curate dimensioning, uniform §
surface, mechanical and elec- i

trical qualities, and low cost
per piece. See how efficient-
ly a BAER FIBRE terminal
board, bushing, gasket,
washer or other shape can
simultaneously solve your
electrical or mechanical prob-
lem...improve yourproduct...
and save you money! BAER
FIBRE isprecisionfabricated
jto your specifications.

LITERATURE ON REQUEST

pxct\® N. S. BAER
aigs O g 100V i S
Boes kot\\“‘:\:ﬁ Y (\‘}\\‘“3“‘\.50«\“9 COMPANY
qamped --\\V\“§ixh9““““ MONTGOMERY ST., HILLSIDE, N. J.
. w

g -

G
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(continued)

NEW PRODUCTS

pole induction motor, type B-30-A is

a standard item for 24-voit, 60-cps

use but it can also be furnished for
| 115-volt operation. Furthei details
on this 1 inch-ounce torque unit are
available from the manufacturer.

- Rotary Actuator (56)
GLOBE INDUSTRIES, INC., 125 Sunrise
Place, Dayton 7, Ohio. Built to de-
liver high torque at low speed, the
Rotary Actuator weighs less than 2
pounds and is available in 24, 12 or

6-volt d-c sizes. The motor used is
4 permanent magnet tvpe which
facilitates dynamic braking and re-
versal.

(57)

| OLYMPIC Toon & Manufucturing
. Co., Inc, 39 Chambers St., New

Transformer Cans
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NOW —

A QUALITY
2-KW INDUCTION
HEATING UNIT

For Only $650

Never before a value like this new
2-KW bench model "Bombarder” or high
frequency induction heater . . . for sav-
ing time and money in surface harden-
ing, brazing, soldering, annealing and

many other heat treating operations.

Simple . . . Easy to Operate . . .
Economical Standardization of Unit
Makes This New Low Price Possible

This compact induction heater saves
space, yet performs with high efficiency.
Operates from 110-volt line. Complete
with foot switch and one heating coil
made to customer's requirements. Send
samples of work wanted. We will ad-
vise time cycle required for your par-
ticular job. Cost, complete, only $650.

Immediate delivery from stock.

Scientific Electric Electronic Heaters
are made in the following range of
Power: 1-3-5-71/5-10-12!/5-15-18-25-40-60-
80-100-250KW.—and range of frequency
up to 300 Megs. depending on power
required.

5 w. %./ﬂ'
%
Division of

“$" CORRUGATED QUENCHED GAP CO.

107 Monree St., Garfield, N. J.

ELECTRONICS — August, 1947

MODEL No. 300-A

Here is another of Milford’s 15 standard models
of rivet-setters for assemblies ranging from wrist-
watch bracelets to refrigerators. Every single
Milford rivet-setter has more than paid for itself
either in cutting costs of assemblies or completing
them faster. For any fastening need, check with
Milford — for ideas to save time or cut costs.

< T

G

THE MILFORD RIVET
& MACHINE CO.

859 Bridgeport Avenue, Milford, Conn.
1002 West River Street, Elyria, Ohio

Inquiries moy also be addressed to our subsidiory:
THE PENN RIVET & MACHINE CO., PHILADELPHIA 33, PENNA

-

This new Signaling Timer

electrically controls time in
tervalsof industrial processes
with laboratory exactness.
When the interval is started,

{
s

a red pilot light goes on.
During the interval a pointer

shows the exact time elapsed.
At the end, the controlled circuit 1s automatically opened or closed
and a buzzer sounds. Sockets allow additional lights or buzzers in

remote locations.

If you need accurate timing—plus visual and audible signal atten-
tion, write us today for literature on the versatile new Series S
Signaling Timer. There is a model for your particular interval,

BINDUSTRIAL TIMER CORPORATION "

111 EDISON PLACE - “KNOWN THE WORLD OVER" NEWARK, N. J. k —

voltage and frequency requirements.

Over 400 Types of Timers for Industry

223

www americanradiohistorv com



Harvey has the NEW Rek-O-Kut develop-

ments . . The NEW ‘''Master-Pro’’ overhead
mechanism with a mechanical spiraling de-
vice. This foolproof mechanism enables you
to cut a spiral up to 3/16” pitch with no
donger of moking an overcut due to the twa
over-running clutches.

MODEL M-55 with mugnehc cutter..$215 00
MODEL M-5, less spiraling device..$175.00

NEW Portable Case

Here is the new portable case for Rek-O-Kut
recording equipment. Drilled for the Model

Y recording turntable, with a special drawer
for storing the
not in use.

overhead mechaonism when

MODEL P-11 Portable Case............ $ 59.00
MODEL V Standard Turntable....... $165.45
V.DELUXE Turntable with Master.

motic speed shiff.......coi $195.45

NEW Cabinet Console
Here is a cabinet console for transcriptions,
designed to toke the Rek-O-Kut Model G
turntoble, and with capacity for stering ap-
proximately 100 1&-inch records. It has four
leveling legs and a unique method of mount-
ing to reduce rumble.

MODEL C-7 Console Cabinet .......... $129.00
MODEL G-2 Tronscription Turntable $125.00
MODEL G-2 Deluxe with Mastermatic

Speed Shifti..oomiinicnenns $155.00

NOTE: All prices FOB N.Y.C. and subject
ta change without notice.
. P

_ LO 3-1800
q v

iai@ c“@ t/,ﬁ;, Y I

103 West 43rd St., New York 18, N. Y.
I e e A A SO
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York 7, N. Y. A new feature, the
snap-lock, has been added to the
company’s standard transformer
cans. This improvement allows more
space inside the can, and also saves
much assembly time for the user.

(continued)

Traffiec Radar (58)

AUTOMATIC SIGNAL DIVISION, East-
ern Industries, Inc., Norwalk, Conn.
Compact and portable equipment
weighing only about 45 pounds is
used in traffic surveys to check car

speeds from 0 to 100 miles an hour
to an accuracy of 2 miles. The
device uses a microwave radar
transmitter-receiver and can be em-
ployed to measure the speed of any
object that has appreciable area and
motion.

Improved Sweep

Oscillator (59)

Kay ELEcTRIC CoO., East Orange,
N. J. The Mega-Sweep oscillator,
Model 2, incorporates several new
features, such as carrier frequency
increase to 1,000 megacycles; low

amplitude modulation while sweep-
ing, less than 0.1 db per megacycle;
a wave meter provides metering
from 1 to 1,000 megacycles,

Ceilometer (60)

GENERAL ELECTRIC Co., Schenec-
tady, N. Y. A complete ceilometer
system consists of a mercury-arc
projector, photoelectric detector,
and a recorder that keeps a continu-

—=\WWW americanradiohistorv. com
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“Use SILVER -
GRAPIIAL[OYV
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P,

P Mo,
in BRUSHES
for_high current density @ mini-

,.mum wear @ low contact drope*
low. electrical noise @ self-lubri-
cation S

in CONTACTS .
for low resistance @ non-weldmg .
o churacfer o 5 .

GRAPHALLOY works where o)hers won 0'
Specify GRAPKALLOY with confidence. -

B g N
L *A yspeclcl sllverumpregnu'ed gmphne -
o wd S g

GRAPHITE METALLIZING

CORPORATION

1055 NEPPERHAM AVENUE, YONKERS 3, NEW YORK
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CODE CARD SYSTEM
Removable Setf-Starter Strip exposes ends of Labels for you te peel?
w, i DON'T PICK. USE SELF-STARTER STRIP TO PEEL LABELS,
\wi':?. a[s|e[7][aloiof :
2 23!4‘5’6 7|09|

|{2v3!4 |sie|7|8 q||o
|234\56759I|
Plls_é

112{3
1

b
*Pptpnis Peading

QUIK-LABELS

Mark Your Wires Faster

QUIK-LABELS code Wires, Leads, Circuits,
Relays, Parts, etc., faster and cheaper. ® Pre-
cut to exact size, QUIK-LABELS come on
handy cards. ® Ready to use, they stik-quik
without moistening, replace slow and costly
string tags, roll tapes, decals, stencils, metal
tabs, etc. ® Silicone plastic coated to resist
dirt, grease, abrasion. ® *Self Starter strip
automatically expose ends of Labels for you
to grasp instantly — no more finger-picking.

Write for Folder and FREE Sample Cards.

W. H. BRADY COMPANY
Established 1914
Manufacturers of Self-Sticking Tape Products

240 W. Wells St., Milwaukee 3, Wisconsin
Factory—Chippewa Falls, Wisconsin

Molded Phenolic

COIL FORMS - BOBBINS

You can save on mold and
piece charges at Mayfair

Coil forms or bobbins, made
to your specifications.

Qur mold charges are lower
than were formerly consid-
ered possible.

Send print
for prompt quotation

Mayfair

MOLDED PRODUCTS CORPORATION
4440 Eiston Avenue ¢ Chicago 30

ELECTRONICS — August, 1947

N
SYNTHETIC SAPPHIRE
Has High Electrical Resistance

LinpE synthetic sapphire offers bpe('ilic advantages for
electronic uses. Sapphire maintains these properties at
elevated temper(llurcs.

Dielectric Constant . . . . . . . 151010
T, Poinr . . 21t deg. C. to 1,231 deg. C.
(T( mperaluu at \Alll( h
resistance becomes L megohm

Melting Point : L. .o 2,030 dey. C.
Thermal Conduc llvu.y 4 W w7 ot a3 g (00K
(cal. sec.” em. ! deg. C.7?

at 500 deg. C.)

Thermal [£ xpdnslon Coeflicient ... .. 831090
(per deg. C. x 105 at 1,000 deg. C.)

Hallf-boules, weighing [ — -
up to 150 carats

Write for the LINDE Synthetic
Sapphire Technical Data Sheet No. A-1.

THE LINDE AIR PRODUCTS COMPANY
Unit of Union Carbide and Carbon Corporation
30 East 42nd Street [[[d8 New York 17, N. Y.

In Canada:
Dominion Oxygen Company, Limited, Toronto

Rods, 0.065-in J
fo 0:.25-in. diameter The word “Linde’ is a wrade-mark of The Linde Air Products Company

ISOLATION TRANSFORMERS

TYPE | VA |WTlbs)| L W | n_ ML | mw [fic [ust price | fsolation Trans-
1 formers with elec-

i-10 25 2'% | 3% 2”"’13; 3% (2 T.A 8. 30 trostatic shields.
4 [100] 7% |5%6|3% |4% |4T0s[2% [A | 14.00 | (Ratio 1:1) 115
8 | 250 14 | 6% |5% |5 |57 |4k [A [ 22.50 | Volts, 50/60 Cy-
2 [ 750[ 50 |9% [7%s 6*/16]4* 6%:[B | 59.00 | cles Supplied with
cord, plug ond
receptacle.

FIG. A

FIG. B
AUTO TRANSFORMERS

';‘j'g/"l';";"\‘;”'l‘f" TYPE | VA [WTlbsa| L w H | ML | MW [FIG | LIST PRICE
3 olts, / o/ i o

et 140 50 212 [3% [2"w[3% [3' [2 [A] 7.95
S e e [ 144 100] 31s |47 [27114[3% [4% |2 |A| 9.55
tails today on 1-48 | 250 8 [5%6|3%% [4% [4"6)2"2 A | 14.90
KENYON's new | 1-52| 500| 14 6'x |5 |5 5 14 |A | 22.00
line. 1-56 l1000 40 |8 8 [ 7%6 | 616 312 |6%32|B | 43.00
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WRITE FOR ILLUSTRATED BULLETINS
The complete diversified ronge of HEXACON sol-

HATCHET TYPE IRON
for better balance and

less operator fatigue Ji

e T '

{PATENT PENDING} ’

Offering even greater ease in han- |
dling than the light-weight irons
now used for difficult, intricate sol-
dering, the Hatchet Type iron is es-
pecially engineered and deslgned
for operator comfort. Non-tiring
even after hours of continuous use,
these coldering units have all the
extra advantages included in every
HEXACON iron — replaceable ele-
ments of highest grade nickel-chro-
mium wire, tips of hard-drawn cop-
per, hexagon-shaped barrels for
maximum heat dissipation during
intermittent yse, Underwriters’ Lab-
oratories approval, ete,

dering irons is described in detoil in fully-iflus.
troted literoture. Ronging from 40 to 700 watts,
ond with tip diometers V,” to 134”, HEXACON
irons ore available to meet every requirement.

HEXACON ELECTRIC €O.

Write todoy—there is no obligotion,

HIGH-QUALITY

LONG- LASTING
SOLDERING IRONS

130 W.Clay Ave., Roselle Park, N. J.

TRIODE PERFOR

MANC

;

The superiority of a
triode amplifier is
most apparent in the
final test...listening

226

%TRIODE TUBES used throughout. 2 — 6B4G,
4--7A4, 2—7N7, 1—5U4G, 1-5Y3G.

*Three push-pull stages preceded by an in-
verter stage.

Yinterstage transformer insures good push-pull
balance.

YFlat within 1 db to 25 cycles at full power and
to 4 cycles at reduced power.

% Flat within 0.2 db to 30,000 cycles.

%0.6% harmonic distortion and 0.2% inter-
modulation distortion at 5 watts.

*Rated power—30 watts at 2V, % total
distortion.

K

BROOK ELECTRONICS, Inc., 34 DeHart Place, Elizabeth 2, N. J.

The BROOK HIGH QUALITY
~ AUDIO AMPLIFIER

Designed.by LINCOLN WAILSH

|

|

K AUTOMATIC BIAS CONTROL greatly increases
undistorted power at moderate cost.

K Gain=55 to 120 db in various models,

%*Bass and treble compensation — Twa-stage
tapped condenser-resistor networks.

*Input—38, 150, 500/600 and 500,000 ohms..
Output—1.5 to 30 ahms and 500 ohms.

KPower available for other units —250 volts,
0.090 A DC; 6.6 volts, 5 A

*Fuses—Main power and 6B4G plate line.

JrAttractively finished chassis. High quality
1s. Finest work hi

www americanradiohistorv com

NEW PRODUCTS

(continued)

ous record of cloud variations. In
practice, a pulsed light beam is cast
vertically into the sky. The detector
located about 1,000 feet from the
projector and tuned to the same
frequency as the light pulses, meas-
ures light scatter from the clouds.

Volt-Ohm-Milliammeter (61)

WESTON ELECTRICAL INSTRUMENT
Corp., Newark 11, N. J. The new
Electronic Analyzer, 769,
comprises a stable high frequency
vacuum tube voltmeter for frequen-
cies up to 300 megacycles in the
range of 3 to 120 volts. A special

model

d-c probe containing a 5-megohm
resistor is furnished for measuring
d-c¢ potentials with a minimum in-
sertion effect. Resistance to 200,-
000 ohms and current up to 600
milliamperes can also be measured.

Literature

(62)

Export Catalog. British Radio
Component Manufacturers’ Feder-
ation, 22 Surrey St., London, W. C.
2, England. A comprehensive guide
to the British radio component in-
dustry is the 184-page volume is-
sued for distribution among over-
seas customers. The text, in
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It's a fact! Figuring the yearly
salary of a top-flight executive
at around $15,000, this screw
could actually buy two of them
and have some change left
over. Because this screw saves
more than $32,800 every year
for a prominent parts manufac-
turer (name on request) who
brougl'ﬁ' his problem to our En-
gineering Department. Qur re-
search resulted in this screw,
and the screw resulted in the
saving. Perhaps we couldn't
save as much as that for you,
but it would be worth a three-
cent stamp to find out.

NEW ENGLAND SCREW CO.
M anafactuners of Special Screwe

KEENE, NEW HAMPSHIRE

JONES SHIELDED TYPE
PLUGS and SOCKETS

Low loss Plugs and
Sockets suitable for
high frequency cir-
cuits. Ideal for an-
tenna connections,
photo-cell work, mi-
crophone connec-
tions, etc. Supplied
101747 in 1 and 2 contact
types. The single
contact type can
be furnished with
/)I 290!/ 5 124 %I'
or Y2’ ferrule for
cable entrance.
Knurled nut securely
§.101 fastens units together.
All metal parts 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 DIVISION

CINCH MFG. CORP.
2460 W.GEORGE ST. CHICAGO 18

ELECTRONICS — August, 1947

The Shape and

Size YOU need'

PARAMOUNT
wouns PAPER TUBES

All Sizes in
Square and Rectangular Tubes

Leading manufacturers rely on the quality
and exactness of PARAMOUNT paper
tubes for coil forms and other uses. Here
you have the advantage of long, specialized
experience in producing the exact shapes
and sizes for a great many applications.
Hi-Dielectric, Hi-Strength. Kraft, Fish
Paper, Red Rope, or any combination.
Wound on automatic machines. Toler-
ances plus or minus .002". Made to your
specifications or engineered for YOU.

/’ PARAM’OUNT PAPER TUBE CORP.

l\ 616 LAFAYETTE ST., FORT WAYNE 2, IND. /
S Manufadurers of Paper Tubmg for the Electrical Industry 4
»

M . e \ e
o e \ . -
e g 7, @;4 :: v
| ﬁ%i R 4
| e 3 it
I i D
" e '
s n 1
A
i e Y

INDUSTRIAL ELECTRONIC
and TEST EQUIPMENT « RADIO
PARTS o SETS e AMPLIFIERS

This is it—the new 1947 Concord Catalog-—a vast,
complcete selection of everything in Radio and
Electronics-—thousands of items available for
IMMEDIATE SHIPMENT from CHICAGO or
ATLANTA—hundreds now available for the first
time featuring new, latest 1947 prices. See new
LOWER prices on RADIO ST TS, PHONQO-RADIOS,
RECORD THANGERS, RECORD PLAY El{b,
PORTABLES., AMPLII ll‘l(\ COMPLETE SOUND
SYSTEMS, TESTERS. Sce latest listings of stand-
ard. (Iepcndable lines of radio parts and equip-
ment—tubes. condensers, transformers. relays,
cte. Mail coupon for FREE COPY—NOW!

TIME PAYMENTS . Wrile us for details of time payment plan on
VCommunications Receivers, Amplifiers, Test Equipment, Radios,
Phono-Radios, etc.

Concord Radio Corporation, Dept. G-87
901 W. Jackson Blvd., Chicago 7, 1ll.
Yes, rush FREE COPY of the comprehensive new
Concord Radio Cutalog.

Natfiel SoegLl . oy - T -0t inE Tk s

oN
ATLANTA 3, GA. SN
265 Peachtree St. SRRl PR SRR R PRI
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COPPER OXIDE
RECTIFIERS

£
g

& St he

AN PN WO

£
Y PL
i

| AT LOW COST
| - T ————

F= -
L) e s —
& ;:_m
e en—

[

| meet the most exacting

cases, less.
Temperature error is
exceptionally low with
Bradley rectifiers. Aging
(s practically nil. Pre-
soldered leads. Rating of
CX-2E series up to 4.5
volts A.C., 3 volts and 5
milliamperes D. C.

1 . o

T R B
EN {K ==y A @?
A
[Hustrated |iterature,

available an request, ¢
shows more models®of, 3

plus a line of selenium
rectifiers and photocells,,
Write for “The Bradley’
Line.” @

“

B
? P \’§§

=

>

BRADLEY

LABORATORIES, INC.

82 Meodow 5. Hew Haven 10, Conn.

228

/ IMPROVE INSTRUMENTS

Vacuum -processed, gold -
coated Bradley instrument
rectifiers increase equip -
ment efficiency. Especially
designed for use where

{ stability and permanence
Q@,ﬁ! of calibration are impor-

| tant, “Coprox” rectifiers

requirements. Yet they
cost no more than ordin-
ary rectifiers — in most

copper oxide rectifiers, » ¢

B

£

NEW PRODUCTS (continued)

English, French and Spanish is
followed by a classified index ac-
cording to products.

(63)

Technical Bulletin. Calco Chemi-
cal Division, American Cyanamid
Co., Bound Brook, N. J. Bulletin
No. 778 deals with the importance
of the adjustment of pH of wool
fabrics, yarn or raw stock prior to
dyeing. Copies may be had by
writing the company.

(64)

Control Components. American Re-
lay and Controls, Inec., 2555 Diver-
sey Ave., Chicago 47, Inn. A 4-page
2-color brochure is now ready
showing the line of relays,
switches, and leaf-spring combina-
tions that find their way into elec-
tronic equipment.

(65)

Plastic Knobs. Kurz-Kasch, Inc.,
1424 So. Broadway, Dayton 1, Ohio.
A 12-page booklet describes in de-
tail the latest in standard radio
and instrument plastic knobs and

control balls. Copies are now avail-
able.

(66)

Receiving Tubes. Radio Corp. of
America, Harrison, N. J. Applica-
tion Note 118 estimates the input
admittance of receiving tubes.
Values of short-circuit input con-
ductance and capacitance for a
number of r-f pentodes at fre-
quencies of 50 to 125 mc are given.

(67)

Mica Capacitors. Aerovox Corp.,
New Bedford, Mass., recently is-
sued inserts 30A and 30B showing
engineering details of two new
mica capacitors. Type 1690 is de-
signed for use in uhf circuits and
is ideal for aircraft application.
Type 1780 handles up to 2,000 kva,
exceptional for its size.

(68)

Instruments. North American Phil-
ips Co., Inc., 100 E. 42nd St., New
York 17, N. Y. Form No. R-1066 is
a 2-page ready reference chart cov-
ering the basic characteristics of
fifteen industrial laboratory in-
struments, with a diagram accom-

www americanradiohistorv com

![ 1‘ ?‘ “' INTERCHANGE-

W ABLE BITS FOR
PHILLIPS, HEX
AND SLOTTED
HEAD SCREWS

HALLOWELL

"SOCKET SCREW” KIT

A handy, useful set of high-grade

steel tools—all contained in a con-
venient tread-grip, hollow, red
plastic handle—for most all pur-
poses where Phillips, Hex and
Slotted Head Screws are used.
Handles are corrosion - resistant,
non - conductors of electricity and
light in weight. Kits are available
in 2 sizes: #25, medium and #50,
large. Each has a swivel bit-
chuck that locks securely in any
one of five positions.

Obtainable at Industrial Distribu-
tors and Hardware Dealers
throughout the country. If there is
no Supplier in your locality, or he
is sold out, send us his name,
along with yours, and you will be
taken care of promptly.

AN IDEAL GIFT,
PREMIUM OR PRIZE.

Kits: Pat’s. Pend. Over 44 Years in Business

ARD PRESSED STEEL CO.

JENEINIOWHN, PA_ BOX

STAND
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IMINA

ELECTRIC WIRES

CARRIES AM, FM and TV ANTENNAS ALL ON THE SAME y

[:“NI]ENS[R PLAI[S Increase your rodio soles by bringing home-like recep-

tion to ony AM, FM ond TV set in your showroom 010

\
SMALL METAL STAMPINGS | ctiminering ot imerterence and borhersome. noies E

. | HERE'S HOW: The Purotone Signal Booster Syslem
in accordance is easily installed on the roof of your building.

3 ! . shielded cooxiol cable runs directly from the mas!
Wlih Customer’s Prints to the concealed omplifier on the display floor.

[ ] E 5 " . . .
[ rom the omplifier o radiating wire is placed incon-
A((URA(Y PY PRE(IS'ON | spicuously oround the disploy space. No direct wire
connection to radio sets required. One system
REASONABLE DIE CHARGES serves ony number of loor models. Dual wave
trops in the video-type AM-FM omplifier
L4 bring in all stotions ot on average tone-
Modern Equipmen' and Fudory | level. 30-40 DB goin on FM; 40-60 DB
. gain on AM. Effective for any radio
No Screw Machine Parts department layout.

Write for illustrated circular.

PATTON - MacbUYER COMPANY |

17 VIRGINIA AVENUE
PROVIDENCE, R. 1.

Office

Pat.

V*alue Ful nsmve D C
RIDER BOOKS Se R

N elay

FOR THE
ENGINEER

UNDERSTANDING 1
: MICROWAVES "
i by Victor J. Young 1
§ Provides a foundation for un- i
u derstanding the various micro- H
8 wave developments of past five a
Eaenf yeors . . . . . . . $600 : e Transparent Plastic Enciosed
] 2 o 2'4 to 5 Milliwatt Operation
. o] e = B Sy Sy T 4 Sensitivity, durability, compaciness . . . Transparent plastic cover protects
[ ] AC CALCULATION CHARTS [ ] contacts from dust, dirt, and accidental operation . . . permits instant visual
L] by Lorenzen [ ] inspection without removal, The Type 1200 gives positive performance on
L] 3 . . [ ] only 5 milliwatts of power. With light contact load and careful adjustment,
» or .studem englneer.s or pl:ochsmg 5 only 2% milliwatts are required.
g engineers for whom it provides an- @ . .
a sver five times faster than slide ® Other Specifications
s rule . .. .. .. .. $750 = = 15 to 259, make-break current differential SPDT contacts of pure Silver, . .
" A Y R E R EE R R EEKEER ] " rated at 1 Amp. noninductive . . . Palladium, Platinum or other type contacts
on special order ¢ Vacuum varnish impregnated coils furnished in resistances
: CATHODE RAY TUBE AT WORK : frompl to 40,000 ohms e Armature is counter-balanced to permit operotion
g The vunderlying theory and practi- g in any position . . . to prevent vibrations from closing contacts.
g <ol application of commercial os- o Size 2" x 29;" x 12" o Weight 6% oz.
. cilloscopes, profusely iltustrated. 8 Write today for May, 1947 catalog
"] $4.00 @ P
- Wus o w o o

Send for Latest Catalog

JOHN F.RIDER Publisher, Inc.

404 FOURTH AVENUE, NEW YORK 16, N. Y,

Hevance Aelays

ADVANCE ELECTRIC & RELAY CO.

Export Division: Rocke:International Corp.
13 E. 40th Street, New York 16, N.Y, 1260 West 2nd St., Los Angeles, California ¢ Phone Michigan 9331
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RESISTOR EQUIPPED &
for 115 V. Neon larffiﬁs :

Ask for the Johnson-
Gothard Catalog, illus-
trating and describ-
ing a complete line
of Indicator Light as-
semblies of varied
sizes and duties.

E. F. JOHNSON COMPANY

Models 147-1143 and 147-1144

INDICATOR LIGHTS

You have a choice of Model No. 147-
1143 (with 200,000 ohm, built-in re-
sistor) for dim glow; Model No. 147-
1144 (with 100,000 ohm, built-in re-
sistor) for bright glow; or Model No.
147-1142 (without resistor) for Nos. 42,
313 and 1815 Mazda lamps. All models
are equipped with a colored lucite pro-
tecting cap which encloses the lamp.
All metal parts are ruggedly precision
made. This Gothard Indicator Light
assembly radiates a quality appearance
that will be a definite asset to any
product you have in mind—and it is
the last word in utility and economy.

Gothard Division

Waseca, Minn.

JOHNSON

& édméus namean Madie

230

for neat, speedy wiring

VERSIFLEX PLASTIC

WIRE AND CABLE
HANGERS

BURNDY

Avaitable in a wide range of sizes, diameters
from %' to 2 ., . Self-insulating . . . Light
Weight .. . Resist Temperature Extremes . . . High
Strength . . . Economical . . . IMMEDIATE
DELIVERY!

Write for full details,
specifications and prices.

NEW YORK- 54, N. Y.

CaMaDAa: Conadian Line Materiois, Limited, Taranio 13

FOREIGN: Fhilips Expart Corptation, Mew Yark 17, MY,

=g www americanradiohistorv com

NEW PRODUCTS (continued)

panying each case. Copies may be
had gratis.

(69)

Facsimile. Alden Products Co.,
117 N. Main St., Brockton 64AF,
Mass. An interesting catalog, in
the form of a file of reprints, de-
seribes the background as well as
the latest equipment in the field of
facsimile for the home, business
and communications in general.

(70)

Electrical Contacts. Alloymet Mfg.
Corp., 8 Grand St. Extension,
Brooklyn 11, N. Y. Monthly data
sheets are especially prepared to
aid research and development en-
gineers with the proper selection
of electrical contact materials for
specific circuit applications.

(71)

Marine Communications. Graybar
Electric Co., 420 Lexington Ave.,
New York 17, N. Y. The Western
Electric 248A furnishes powerful,
dependable, radiotelephone com-
munication on the high seas. A
complete description is found in
bulletin T2376.

(72)

Cathode Press. Machlett Labora-
tories Inc., Springdale, Conn. This
quarterly publication reports news
of interest to the electronic indus-
try at large, the development of
new products, improvement of cur-
rent models and their application.
Copies are mailed free of charge
on request.

(73)

Antennas. Premax Products, Di-
vision of Chisholm-Ryder Co., Inc.,
Niagara Falls, N. Y. Six pages
cover the chief features of f-m and
television antennas. Included are
dimension charts and drawings to
aid in installation.

Tubes. Radio Corp. of America,
Harrison, N. J. A 16-page pam-
phlet (CRPS-102) is now available
at ten cents a copy. It is crammed
with useful technical information
on 113 types of phototubes, c-r
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New \WYLEUBANTE
LIGHTWEIGHT

BATTERY CHARGER

|

FOR HIGH-SPEED BATTERY
PHOTOFLASH UNITS

% Size 5}’ x 434" x 334"
% Weight approximately 60 oz.
% Uses long life dry disc rectifiers

% Pilot lamp indicates when charging

% Standard model adapted to 110-
120 Volt 50-60 Cycle A.C. Current.
Designed for 2 cell 4 volt battery.
Charging rate up to 1 AMP,

KOEHLER MANUFACTURING CO.
MARLBORO, MASS., U.S.A.

RADIO

ANTENNA

FOR MOBILE UNITS

High-tempered steel Antennas and
specially designed mountings that will
meet every need for mobile installations
in police, fire and other municipal and
governmental services. Get the new

Premax Antenna Catalog from your
radio jobber,

4721 Highland Ave.

[Fremax FProducts
Division Chisholm-Ryder Co., Inc.
Niagara Falls, N. Y,

ELECTRONICS — August, 1947

e RUGGED
e DEPENDABLE
o ACCURATE

[ elingiton

PANEL INSTRUMENTS

For utmost reliability — specity and depend
upon Burlington Panel Instruments. They are
designed, engineered and built to give satis-
factory service even under most severe
applications — and are fully guaranteed for
one year against defects in material or
workmanship.

Write today for full details.

BURLINGTON INSTRUMENT COMPANY
121 FOURTH STREET BURLINGTON, IOWA

Specialists in the production of

highest grade Alnico Magnets.

¢ Production and material rigidly in-
spected to assure highest uniform
quality.

e Castings made to order from cus-
tomer’s blueprints or skeiches.

¢ Information and suggestions sup-

plied on request.

Manufacturers of High Coercive Magnetic Alloys

10001 ERWIN AVENUE
DETROIT 5, MICHIGAN

231
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RESISTANCE WIRE

FOR RELIABLE HEATING
ELEMENTS and RESISTORS

Even the devil himself could not with-
stand the extreme temperatures to which
Jelliff resistance wires are subjected. Con-
stant research, application study and
controlled production assure you fine
quality products of superior performance
and long life.

Jelliff resistance alloys are used exten-
sively for industrial, radio and electronic
equipment; domestic appliances; instru-
ments; transportation apparatus and
materials handling equipment.

For specific engineer-
ing data applying to
your problem, refer to
the new and complete
56 page Jelliff Resist-
ance Alloys Catalog.

|
Write Dept. L201 for Catalog No. 46

ﬁs . RE“

e
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NEW PRODUCTS (continued)

tubes, and special tubes. The more
important types are illustrated.

Tube Registry

The information furnished by the RMA
Data Bureau has been abridged and only
the more significant dimensions are given.

Type 6AS6G

Pentode voltage amplifier, heater
type, integral glass envelope-base;
T-5% bulb, miniature 7-pin button
base; maximum bulb temperature
120 C. Maximum power output, 1.7
watts.

=6.3v
=0.175amp
Cin = 3.9 uuf

Cour = 3.0 ppuf
Cp =0.01 puf

Typical Operation @

Eg =0v
Iy =3.5ma
Eaq = —2v 6ASEG
gm = 3,200 pmbos
Type 5594

Triode xenon-filled thyratron, fila-
ment type; deionization time, ap-
proximately 1 millisecond; filament
heating time, 5 seconds; tempera-
ture range —75 to —99 C.

_—_—F
i
_I'\)
o~
¥
[N

R
GRID, FII;/AMENT
2 l %/

© 3
BOTTOM VIEW
5594

Control (referred to filament center
tap)

Ec(Ey =2,500v) = —8v
E.(Ey =100v) = —2.25v
Critical Ep at 1,000 v =6.5 v

Maximum Ratings (to 500 cps)

5 kv

2 amp (peak)
2.5 kv

0.5 amp
(average 30
seconds)

i
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SUPERIOR
ELECTRONIC

ANODE AND GRID
CYLINDERS—

Straight cut, angle
cui or rolled edge
Tubing produced to
vary close toleronces,

DISC CATHODE ASSEMBLY—

Precision mode and laborctory
controlled te assure correct emis-
sion and cut-off characteristics.

The exponding televi-
sion industry has turned to Superior's
Electronic Division for the conception -
and production of these vital parts
within the television tube.

TUBE COMPANY

ELECTRONIC DIVISION

21300 GERMANTOWN AVEMNUE
‘NORRISTOWN, PENMNA.
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el NZ-10

NEUTRALIZING
CONDENSER

The improved design of the NZ-10 fea-
tures smooth micrometer capacity adjust-
ment ond positive locking. Suitable for
either single ended or push pull stages
the NZ-10 has particular opplication in
high frequency circuits where very fine
copacity adjustment is required.

HAMMARLUNID

THE HAMMARLUND MFG. CO., INC., 460 W. 34™ ST. WEW YORX 1, N.Y,
MANUPACTURERS OF PRECISION ATIONS £Q v

e —————————en | | A= b -

THE GENERAL ELECTRIC
VARIABLE RELUCTANCE PICKUP

Check this list of major features:
@ Llow Needle Talk

@ Negligible needle scratch
@ Low Distortion

@ Permanent sapphire stylus
@ Minimum record wear

ECORD enthusiasts are critical cus-
tomers—whether they be devotees of
Bach or boogie-woogie. Better and better
reproduction of their favorite recordings
is an insistent demand that must be mer.

The General Electric Variable Reluc-
tance Pickup can help you to meet that
demacd. It will appeal immediately to the
technical mind due to its simplicity and
direct resolution of difficulties often asso-
ciated with phonograph pickups.

@ Frequency response
30-10000 cycles

@ Not affected by adverse
climatic conditions

For complete information write to: .
General Electric Company, Electronics Department, Syracuse 1, N.Y. 4

GENERAL @ ELECTRIC

1e8-rmt

Here's A DRAKE
SOLDERING IRON

FOR EVERY TYPE OF

ELECTRONIC WORK

From that mighty mite

e — - el

the Drake No. 400 to the high-

speed production “honey”

— S

the Drake No. 600-10 there is a
high quality Drake Soldering Iron
“‘just right” for the job.

Drake Heat Controls and the
Drake “Magic Cup” Stand are
important soldering aids.

e SEE
'_\g-., 1/
@}:E!P YOUR RADIO
'f;:: %< PARTS JOBBER

DRAKE ELECTRIC WORKS, INC.

3656 LINCOLN AVE. CHICAGO, ILL,

ELECTRONICS — August, 1947

LAMINATED PLASTICS

PhenOI Fibre Water-, oil-, and chemical-resisting sheets of high dielectric strength.
* * * Supplied in black and natural color. Standard sheets approximately
49 x 49 inches, Thicknesses from .010 to 9 inches. Rods and tubes.

H H Remarkably uniform, high-grade, hard fibre in sheets 56 x 90
VUIcanlzed Flbre inches to save waste in cutting. Smaller sheets if desired. Also in

standard-size rods.
FABRICATED PARTS e TAYLOR INSULATION * SILENT GEAR STOCK

We're ready whenever you are. Send blueprints.

TAY Il OR r I B R E COMPA N Y Norristown, Pennsylvania

Pacific Coast Plant: La Verne. California « Offices in Principal Cities

PAMARCO tensions are the perfect
answer to lower coil winding costs!

* FINGER-TIP TENSION CONTROL

* OPERATOR MAKES OWN ADJUSTMENTS
* NO TOOLS OR ACCESSORIES NEEDED
* FITS ALL COIL WINDERS

The free-running action of the PAMARCO tension pracrically
eliminates defective coils. Their compact size permits more
simultaneous coil winds on a#y machine, Operator makes all
adjustmerts for any gauge wire with simple thumbscrew.

Write for literature today
oy ey e g

" PAPER MACHINERY & RESEARCH, INC.
/ 1014 OAK STREET '+ ROSELLE, NEW, JERSEY

ks st oo oo ot o B SNUUAL O T
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NEWS OF THE INDUSTRY
(continued from p 1456)

ness session of the 23rd annual
RMA convention at the Stevens
Hotel, Chicago.

New president is Max F. Balcom,
vice-president and treasurer of Syl-
vania Electric Products Inc., of
Emporium, Pa., succeeding Ray

B o/' ; C. Cosgrove, general manager of the

Crosley Division, Cincinnati, who

with the New concluded three years of service as
RMA head.

DI-ACRO
BRAKE

Treasurer Leslie F. Muter, of the
Muter Co., Chicago, was reelected
for his thirteenth term. The Board
of Directors also elected two new
| vice-presidents, reelected three
This versatile metal forming machine was developed others. Four new directors were
for use in model shops, experimental laboratories and production depart- added to the board, and eleven di-
ments where it often replaces dies for all types of precision forming opera- ’
tions. Di-Acro Brakes will form a great variety of materials including
bronze, stainless steel, aluminum and bi-metals.

WRITE FOR CATALOG. New edition of 40-page Di-Acro Catalog contains
detailed information on all Di-Acro Brakes, Shears,
and Benders and illustrates how these precision ma-
chines can be used individually or cooperatively for

“DIE-LESS DUPLICATING”.

[ <€ DI-ACRO is Pronounced "'Die-Ack-Ro”’
PRECISION MACHINES
l3 S/amal
« |

‘ N
Esspup®

® ROK-LOK—new sensitive material clamp increases accuracy
o DOUBLE-EDGED FORMING BLADE allows close reverse bends
o NEW PRECISION STOPS accurately control angularity of bends

rectors were reelected. Two new
division chairmen were elected by
their respective divisions, and three
division chairmen were reelected.
Reappointed director of the RMA
Engineering Department, Dr. W. R.
G. Baker, vice-president of General
Electric Co., Syracuse, N. Y., re-
mains a member of the Board of
Directors.

Anmong the new industry services
authorized by the newly organized
RMA Board of Directors was the
expansion and modernization of
RMA statistical services to cover
‘ the movement of radio and televi-

sion receivers through distribution
. channels and their retail sales. A
\ special committee was appointed by
| president Balcom to set up the ma-
| chinery by which a monthly panel
survey of the movement and sale
of radio sets can be made. The

board appropriated $10,000 to fi-

\,\,,‘%\

N

321 8TH AVE., LAKE CITY, MINNESOTA

A light-weight
water-tight assembly

Here's the quick, easy and FULLY DEPENDABLE way of
terminating a coaxial line where it joins the center of |
a half-wave doublet antenna—the B & W CC-50 Con-

nector. Made of cast aluminum and weighs only 12 ‘
ounces. Steatite insulation. Forged zinc dipped steel
eye bolts provide handy soldering connections. De-
signed for all coaxial cables such as RG11/U, RG34/U

or similar types with either single or twin leads. Makes

Outside View
Cross-section
View

an absolutely watertight seal. |deal for use as center

insulator for a half-wave doublet.

|

i

AIR INDUCTOR HEADQUARTERS ‘
|

B & W ‘“‘Air-Wound"' In-
ductors come in types,
shapes and sizes for almost
every coil application.

BARKER & WILLIAMSON *

237 Fairfieid<Avenue, Upper 'Da.rb_y, Pa. |

Exporr- ~Royal Natwonal Co

New RMA head, Max F. Balcom of Em-
porium. Pennsylvania, has been active in
association affairs for the past 12 years
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EISLER
ELECTRICAL & ELECTRONIC

EQUIPMENT
ELECTRONIC TUBE EQUIPMENT

24 HEAD
RADIO TUBE
EXHAUSTING

MACHINE

We Make
Complete
| Equipment
o e For The
i Manufacture
Of Incandes-
cent Lamps
Radio and Elec-
tronic Tubes.

TRANSFORMERS OF ALL TYPES
LIGHTING
POWER
FURNACES

PHASE
CHANGING
DISTRIBUTION
ETC.

Sizes Y4 To 250 KVA
SPOT WELDERS

OF ALL TYPES
FOR ALL PURPOSES
SIZES Vs to 250 KVA

Butt Welders - Gun Welders

Arc Welders
Neon Sign Units
Fluorescent Tube
Manufacturing Equipment

CHAS. EISLER
EISLER ENGINEERING CO., INC.

751 So, 13th St. (Near Avon Ave.), Newark 3, N. J.

- SPECIAL
— OFFER —
RUBYFLUID

SOLDERING FLUX

An opportunity for you to
learn the advantages of fam-
ous Rubyfluid Soldering Flux.
Special offer includes | pt. of
liquid, 1/, Ib. paste flux and
helpful booket, "How to Sol-
der"—all three for only $1.

Send your $1 today to . ..

RUBY CHEMICAL CO.
59 McDeowell S+,
Columbus, Ohio

ELECTRONICS — August, 1947

GRID CONTROL RECTIFIERS

ﬂ @ LONG LIFE
)
<::| HIGH EFFICIENCY
_‘\
; <:] QUICK START

i These inexpensive rectifier
tubes are designed for indus-
trial applications such as weld-
ing control, motor control,
i ete., at ambient temperature
limits of approximately —40°

fo +80" C.

MERCURY =+ GASFILLED

RATINGS* CE-311**  CE-320 CE-322
DC Ampere output
Max. Average Continuous 1.5 25 6.4
Oscillograph Peak 30.0 80.11
Peak Inverse Volts (Max. Inst.) 1250 1501
Filament Volts " . & a5 2.5
Amperes. e e 641 92 20+3
Approx. Heating Time (in sec) 15 37 -]

3

* Condensed mercury temperature 40 — 70° C.
** Also availoble: modified types CE-323A and CE-393A.

f\ ' ! u

For technical data and special information write to

CONTINENTAL ELECTRIC CO

Geneva, lllinois

10t

FR o[)OlU gre?uency
"Q" INDICATOR

Type No. 1030. Frequency range 20 to
200,000 cycles, “Q" range from .5 to 500.
"Q" of inductors measured with up to 50
volis across the coil.
INDISPENSABLE INSTRUMENT FOR
MEASUREMENT OF:—
"Q'" and inductance of coils
"Q" and capacitance of capacitors Dielectric
losses and power factor of insulating materials
FREED TRANSFORMER CO., INC.
Ins¢ruments Division
72 Spring St. — New York 12, N. Y.

FOR MOST DEPENDABLE SERVICE
7o yoet Specclicatiors
QUADRIGA

Q@UALITY WASHERS

Make sure with washer precision matching your engineering. Half a cen-
tury of experience. Facilities for quick production, any quantity, small or
large. Also wire terminals, and SMALL STAMPINGS, any design. With-
out obligation advice us of your needs for prompt estimate. Ask for

: QUADRIGA Catalog.
The Quadriga Manufacturing Co.

221-A W. GRAND AVE.,
CHICAGO 10, ILLINOIS

1
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NEW UNDERWRITER'S APPROVED "
: 125 VOLT—CANDELABRA .
b BAYONET SOCKET ASSEMBLIES **

%OW you can get fine Under-

riter's Approved candelabra
Dial Light Socket Assemblies by
DRAKE! The No. 900 series is de-
signed for radio use, and the No.
A900 series for general use. Both
are double contact, candelabra,
bayonet Assemblies housing 115V
household type lamps, available
from 5 to 25 watts. They are U.L.
approved for 75W-125V service.
Can also be used with 6V auto-
motive lamps.

The bayonert type eliminates vibra-
tion-loosened lamps and requires
less space than screw type. Can be
supplied with any type mounting
bracket. Lead-in wires from 2%"
to 60". Made totraditional DRAKE
standards of precision and rugged
dependability. Check with our en-
gineers on your requirements,
today!

BeE™ ASK FOR OUR NEW
CATALOG * NO OBLIGATION!

Socket an Jewel
LIGHT ASSEMBLIES

MANUFACTURING CO.
1713 W. HUBBARD ST, CHICABO 22
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NEWS OF THE INDUSTRY (continued)

nance the establishment of this new
service.

The directors also voted to ex-
pand the RMA headquarters staff
to provide additional administrative
services for transmitter and parts
manufacturers.

Uniform f-m receiver dial mark-
ing, using megacycle listings in-
stead of FCC channel numbers, was
recommended for the RMA Set Di-
vision by Chairman Paul Galvin.
This recommendation concurs with
that of the RMA Engineering De-
partment.

An appropriation of $20,000 for
the preparation of National Radio
Week promotion material was made
by the retiring Board of Directors.

Publication of a report on recom-
mended basic standards for school
sound recording and playback
equipment was made by the board
upon recommendation of the School
Equipment Committee. This pub-
lished report, prepared in coopera-
tion with the U. S. Office of Educa-
tion, will supplement the “School
Sound Systems” brochure published
by the RMA last fall and distrib-
uted to schools and colleges by the
Office of Education.

An intensification of the RMA
“Radio-in-Every-Room” set sales
promotion campaign was reported
to the Board of Directors and the
Advertising Committee. The com-
mittee approved a slide film “Let’s
Get Personal”, which will be avail-
able to retail trade groups.

New AlEE Officers

BLAKE D. HuULL, chief engineer of
Southwestern Bell Telephone Co.,
St. Louis, Mo., has been elected
president of AIEE for the year
beginning August 1, 1947, as an-
nounced at the annual meeting of
the Institute held in Montreal. The
other officers elected were: Vice-
Presidents: G. W. Bower, Haddon-
field, N. J., J. H. Berry, Norfolk,
Va., I. M. Ellestad, Omaha, Nebr.,
D. 1. Cone, San Francisco, Calif,,
D. G. Geiger, Toronto, Ontario;
Directors: W. L. Everitt, Urbana,
Ill., A. C. Monteith, East Pitts-
burgh, Pa., Elgin B. Robertson,
Dallas, Tex.; Treasurer, W. L
Slichter, New York, N. Y. (re-
election).

The annual report of the Board of

www americanradiohistorv com

1n collars, pulleys, couplings of all types,

* ALLEN Hex-socket Screws grip with
never a slip. Formed and threaded by
Allen-perfected processes, applied se-
lectively to produce the strongest pre-
cision screw in a given size. High
Class 3 fit standard; Class 4 on special
order. Call your local Allen Distrib-
utor for samples or demoanstration.

ke

- o s Q, i
&F F e

& SAEA [ {

THE ALLEWM MFG. COMPANY
HARTFORD, COMMECTICUT, W £ A

s
%‘ﬁﬁ
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BAACH-INTERNATIONAL

: EIGRT HEAD
HOT CUT
FLARE FIACHINE

Automatic throughout.

GRACOIL

“One Good Turn-or a Million”

Can be synchronized
with automatic Stem
machine.

Cuts off and flares in
one operation.

Production 1250 flares G ; ‘3
per hour, For minja- .
ture flares, fluores-
cent starters, stand-
ard size lamps, fluo-
rescent and radio
tubes.

RANGE OF MACHINE

Glass tubing
27 to 45 gauge

Length of flares
mm. to 80 mm.

Forms flares up to
47 mm. diam.

Net weight, 960 Ibs.

Dimensions Gross weight
24°'x24''x72'" high 1450 Ibs.
INTERNATIONAL MACHINE WORKS N
Mcnufacturers of High Vacuum Pumps, Aufo- * Hete in expanded plant facilities, GBACOIL Coils and th:rsfotmets are expertly desaned

and built to exact specifications. Plan your next product with GRACOILS.
matic  Machinery for Incandescent Lamps,

Electronic Tubes since 1916. THE GBAMEB c OMPANY

2027 - 46TH STREET Established in 1935

NORTH BERGEN, N. J., U. 5. A. Electrical Coils and Transformers
Tel. UNion 3-7412

Cable Address “*Intermach’ North Bergen, N, J. 2736 N. PULASKI RD-- CHICAGO 39. P, U. 8. A,

SMALL PARTS

Filaments, anodes, supports, springs,
55 etc. for electronic tubes. Small wire and
flat metal formed parts to your prints
for your assemblies. Double pointed pins.
Wire straightened and cut diameter up to
Yg-inch. Any length up to 12 feet.

"
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LUXON fishing tackle accessories.

Inquiries will receive prompt attention.

ART WIRE AND
STAMPING CO.

227 High St. Newark 2, N. J.

<y
Reaomsor™
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"STABILIZED"

p—

IF6 CRYSTAL FILTER
WITH HIGHER @

The ''Stabilized’” IF6 filter crystal has
become standard with many of America’s
leading receiver manufacturers—and for
good reason, too. Our “’Stabilizing’”
bProcess materially raises the Q—permits
sharp signal discrimination. The holder
has lower ccxpc(c:ty and the crystal is
free from spurious frequencies within -0
—10 KC of operating frequency. Normally
supplied in 455 KC, but can also be sup-
plied in o wide frequency range.

Catalog On Request Or Write Us TRANSFORMERS - COILS

About Your Crystal Problems Any or all Types built to individual specifications
RESEARCH-DESIGN-PRODUCTION

Single Items or Quantity Production
The JAMES KNIGHTS C0. GOSLIN ELECTRIC AND MANUFACTURING CO.

SAMNDWICH, ILLINOIS 2921 WEST OLIVE STREET BURBANK, CALIFORNIA
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OVER
1,000,000
CYCLES

" PRECISION AT
30 rpm

LINEAR POTENTIOMETER

R

(Single units or ganged os illus‘rated)

NEW! Fairchild's new Linear single-turn Potentiometers are small
precision instruments — that out-perform conventional potentiom-
eters. Sustained accuracy and long service are assured by Fairchild
construction that includes contacts composed of gold, platinum and
silver alloys. Performance includes a guaranteed linearity accurate
to 0.150% (2" size); 0.1%% (3" size) ... less than one ounce-inch
torque and 4 or 5 watt power dissipation ... 100 to 100,000 ohm
resistance range .. .single or ganged flexibility...351° and 355°
angles of electrical rotation. Available in 2” and 3” sizes. Engi-
neered for quantity production. For further information address:

Dept. ‘E’, 88-06 Van Wyck Boulevard, Jamaica 1, New York.
? .
a CAMERA

AND INSTRUMENT CORPORATION

G.ITS ﬂE{ﬂRDS I.IP Tﬂ 10" DIAMETER

! u”i«lﬁurruﬂ CONTROLS SPEED
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Your customers will be delighted
with the high-quality home record-
ings they can make on this GI Dual-
Speed Home Recording and Phono-
graph Assembly. Equipped with
ample Smooth Power for recording
or reproducing, it’s simple as ABC
to operate. It’s sturdily built to
stand up under hard use . . . and
it’s remarkably low-priced for vol-
ume sales.

s g S N PR R DT TR

PLAYS RECORDS UP TL‘I 7y

RN

MODEL GI-.R90
DUAL.SPEED HOME
RECORDING AND
PHONOGRAPH ASSEMBLY

TR

MST LOWER CUTTING ARM TO START REEDRDIHG

TS

... FOR HOME RECORDING

Send for details on this fine unit,
and for complete information on
the complete Smooth Power lineof
Phonomotors, Recorders and
Combination Record-Changer
Recorders.

me GENERAL
INDUSTRIES co.

ELYRIA, OHIO

DEPT. ME .

www americanradiohistorv com

NEWS OF THE INDUSTRY (continued)

Directors, presented at the meeting,
showed a total membership on April
30, 1947, of 26,478.

Tube Standards

FoUurR NEW standards covering the
design and construction of electron
tubes have been published as joint
RMA-NEMA standards and are
available from National Electrical
Manufacturers Association, 155 E.
44th St., New York 17, N. Y.

Standards for FElectron Tube
Bases, Caps, and Terminals; NEMA
Publication No. 500; dimensional
characteristics for electron tube
bases, caps and terminals; letter
and number designations for bases,
caps, and such other parts as mate
with sockets or connector attach-
ments; 19 pages, $1.50.

Standards for Dimensional Char-
acteristics for Water-cooled Trans-
mitting Tubes; Publication No. 501;
4 pages, $.25.

Standards for Dimensional Char-
acteristics of Electron Tubes; Pub-
lication No. 502; outline dimen-
sions of electron tubes, such as
acorn types, miniature types, metal
types, metal-enclosed glass types,
locking-in glass types, and other
various glass types, classified by
group numbers; 10 pages, $.80.

Standards for Gauges for Elec-
tron Tubes; Publication No. 503;
specified dimensions and tolerances
for ring gages for checking maxi-
mum and minimum base and sleeve
diameters. It also covers alignment
gages used to govern the spacing
and alignment of base contacts and
such other factors as may be impor-
tant to interchangeability; 5 pages,
$.50.

Relay Manufacturers
Form Association

THE NATIONAL ASSOCIATION OF
RELAY MANUFACTURERS was form-
ally organized in Chicago in May
when representatives of leading
relay manufacturers from all parts
of the country drew up a charter of
aims and elected Ralph T. Brengle,
of Potter & Brumfield Sales Com-
pany, Chicago, as the first president.
Also named to the executive panel
at the time were: C. P. Clare, of
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Y STAR

VITAL AIDS
FOR THE
Manufacturers of 7-pin and 9-pin

miniature tube—radios and equip-
ment

Noiseless in operation
¢ Strong and durable

Good performance in all
climates

#JE-9 (9-pin)—#JE-10 (7-pin)
—Star Miniature socket wiring
plugs for accurate alignment
of miniature socket contacts

during wiring. Precision cast

of zinc base alloy — pins of
stainless steel.

Actval Size
ilable
sher types avo'
oineﬂle lower valves

05
RESlSTOR BUllETlN 1455 .
h illusnon.ons e
bper o o w'hl'eb':::dcons':uaion,

ith Price
& capyn ws'. Write

STANDARD RANGE
1000 ohms to 10 megohms
e NOISE TESTED o

At slight additional cost, resistors in the
Standard Range are supplied with each
resistor noise tested to the following stand-
ard: “For the plete audio freq Y
range, resistor shall have less noise than

corresponds to a change of resistance of
1 part in 1,000,000.”

H#JE- 15 (9 - pin)—
#JE - 13 (7 - pin)—
Star Miniature tube
pin straighteners
{with stainless steel
insert) to obtain a
perfect fit when the
tube is placed in
the equipment.

imensions, e".' )
iilgewill be mailed on red

for i’-—'odoY-

HIGH VALUES

% & 15 to 1,000,000 megohms
Scientifically designed—Precision made S S WHI' E
® ®
READY FOR IMMEDIATE DELIVERY S A‘
IN RANY QUANTITIES THE S. S. WHITE EN'I'AI. MFG. CO. IND” l Rl DIVISION

DEPT. R, 10 EAST 40th ST., NE'Y YORK 716, N. ¥\
STAR EXPANSION PROBUCTS CO. INC.

147 Cedar St.

—

FLEXIBLE >MAFIS + FLEXIBLE SMAFY TOOLS +» AIRCRAFT ACCESSORIES
SMALL CUTTING AND GRINDING TOOtS o SPECIAL FORMULA RUBBRS
MOLOED .

PLASTIC * CONTRACY PLASTICS MOLDING

Oue of Amenicas ARAA Tudustrial Enterfinises

New York 6, N. Y.

KIRKLAND TIMER & CONTACTOR
PILOT-LIGHTS

FOR 440 V 10 KVA

LOW CAPACITY & LABORATORY 220 V. 5 KVA
ARE DISTRIBUTED ‘ SPOT WELDERS 110 V 3 KVA
NATIONALLY BY

Timer Graduated from 2-80 Cycles in Two Ranges.
Accurate to == 2% at Any Setting.

GmERALELEC'I‘RIC Time Delay & Thermal Overload.

SUPPLY CORPORATION. ' DELIVERY 3 WEEKS

PRICE $350
- SEQUENCE TIMING GBH PRODUCTS CO.
GTa Y ba R & HEAT CONTROL

ELECTRIC COMPANY, INC.

180 DAVISON ST.
LYNBROOK, N. Y.
WESTINGHOUSE
ELECTRIC_SUPPLY_COMPANY

Preforred

as a source of pre-
cision-made

WASHERS and

SUPPLIED ON REQUEST

One of
Many
Kirkland
Units

No. 600 Unit
Underwriters' Approved heavyduty
unit for 120V service. S6 bulb.

Single hole mounting in 1-3"

diameter hole.

Overall length of

STAMPINGS
threaded area |-%4". Also ideal CUP WASHERS man‘ufacfjured. to
T SRR (LS ) Py

in nnuncijat N A
(furnishad with flaf lons for letters for Binding Screws  Your speciications
or numbers). Write for Catalogue.
THE H. R. KIRKLAND CO. FEERRED

. R KIRKLAN WHITEHEAD STAMPING CO.

1691 W. Lafayette Blvd. Detroit 16, Michigan
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FROM
TINYMITE

“%e BUD |
CONDENSER LINE

covers all your needs
for quality condensers

The TINY MITE condensers include a
complete line of padders and single and
dual section tuning condensers. When
space or weight are limiting factors . . .
these condensers will *‘fit the bill"".

Modern design, plus precision production
methods makes BUD GIANT transmitter
condensers the choice of critical engineers
for use in such applications as broadcast

transmitters, high-powered trans-oceanic
communication equipment and many other
highly specialized electronic devices.

And this isn't all! Have your local dis-
tributor show you the complete BUD Con-
denser Line and see for yourself its many
exclusive advantages!

BUD Can Supply
All Your Needs! ...

. with the latest types of equipment
including: condensers—chokes—coils—in-
sulators—plugs—jacks— switches— dials—
test leads—jewel lights and a complete
line of ultra-modern cabinets and chassis.

BUD RADIO, INC.

CLEVELAND 3, OMIOD
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C. P. Clare and Company, Chicago,
vice-president; and J. J. Rowell, of
Guardian Electric Manufacturing
Company, Chicago, secretary-treas-
urer.

The initial goal of the organiza-
tion is the establishment of a code
of standards by which electrical
relays may be tested and rated so
that buyers do not receive widely
differing relays from two manufac-
turers even though published speci-
fications in the past have heen iden-
tical. Other mutual problems to
which solutions will be sought are
material  specifications, general
characteristics, classifications, gov-
ernment and underwriters’ specifi-
cations, and more effective metal-
lurgical research for improvement
in performance and durability of
products.

The relay industry comprises
some 80 manufacturers including
those who build relays in addition to
other types of electrical equipment.
Latest estimates show that the total
annual business of the industry
amounts to more than $100,000,000.

Firms representing the industry
at the organization meeting were:
Advance Electric and Relay Co., Los
Angeles; Automatic Electric Manu-
facturing Co., Mankato, Minn.;
C. P. Clare and Co., Chicago; Con-
trol Corp., Minneapolis; Guardian
Electric Manufacturing Co., Chi-
cago; Leach Relay Co., Los Angeles;
Potter & Brumfield Manufacturing
Co., Princeton, Indiana; Price Elec-
tric Corp., Frederick, Md.; Struth-
ers-Dunn, Inc., Philadelphia; Phil-
lips Control Corp., Chicago; R. B.
M. Manufacturing Co., Logansport,
Indiana; and Allied Controls, New
York City.

Radar Laboratory

A NEW experimental radar labora-
tory at Air Materiel Command
headquarters, Wright Field, is con-
structed almost entirely from wood
so as to offer a minimum of inter-
ference to radar equipment under
test inside. The 100 by 200 foot
structure reaches to a height of
75 feet, and is located on a hilltop
affording maximum radar coverage
of the Wright Field area. It is to
be used for testing operation of
new ground and airborne radar
equipment as well as for calibrating

—-WWW americanradiohistorv.com

PHOTO ELECTRIC
CELLS

Reduce Production Costs

| Bradley Luxtron® photocells im-
| prove control over manufacturing
operations, reducing your costs.
| They meet the most exacting re-

quirements. Advanced manufac-
turing techniques make light-
actuated Bradley cells the choice
all over the world.

Luxtron photocells convert light
directly into electrical energy. No
external source of voltage is re-
= quired. Besides the housed model
shown with its plug-in contacts,
Bradiey also offers tube socket,
nut-and-bolt types and pigtail
contact mountings. In addition,
| Luxtron unmounted cells are
available in many different sizes

and shapes.

VR ¥1. M. REG. U. 5. PAT OFF.
P e - I
‘g«w Foafn A ~
“ « 1llustrated #literature,
& %
o\rmiuhia oh request,
B S |

R shows more modelso{ %
, - Bradley phatocells, p[us
= éi a line of . copper oxide
Py and ‘selenium rechflers.
-« Write for “The Bradley
¢ Line, L o

=) &

BRADLEY

LABORATORIES, INC.

82 Meadow 5t

New Haven 10, Conn.

August, 1947 — ELECTRONICS




Specify

MYCALEX

LOW LOSS INSULATION

Where high mechanical and elec-
trical specifications must be met.

For Complete Catalog and
Specifying information on
MYCALEX 400, K, & 410
refer to pages 84-85 in the
1947 Mid-June

BUYERS' GUIDE ISSUE
OF ELECTRONICS.

27 years of leadership
in solving the most
exacting high frequency
insulating problems,
MYCALEX CORPORATION OF
AMERICA
'Owners of 'MYCALEX' Patents"

Plant and General Offices: Clifton, N. J.
Executive Offices: 30 Rockefeller Plaza
New York 20, N. Y.

It's

e Legri §
for
® RESISTORS
Half - One - Two Watt
e INSULATED
e ANY TOLERANCE

e WE CALIBRATE RESIST-
ORS within | and 2%, Toler-

ance.
e ANY QUANTITY
o ANY MAKE

Immediate Delivery!

WE SHIP THE SAME DAY YOUR
ORDER IS RECEIVED

Inquire Today!

LeGR1 S company, inc.

ELECTRONIC PARTS AND COMPONENTS
846-850 Amsterdam Ave.
NEW YORK 25, N. Y.

AC 2.0018
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ELECTRONICS — August, 1947

| Dielectric Constant ...

STROMBERG-CARLSON  «gea-

The stringent

of a radio of distinction
call for high calibre trans-
formers and electrical coil

windings. F
quality and
manutacturer
Transformers

Specialist

requirements

orsuperior
production,
s use Dinion

and Coils.
s in Difficult Designs

e Photo Flash Control e Instrument e Television
e Radio e Electronics and Industrial Applications

o Electrical Coil Windings

DINION COIL COMPANY, IN

CALEDONIA
NEW YORK

M;&STEATITE
CERAMIC

Properties and Characteristics of Our

LAVITE S1-5
Compressive Strength
Tensile Streng
Filuxural Strength |
Modulus of
Dielectric Strength
Loss Factor

Power Factor . ...........

=Bulk Specific Gravity.

Density (from above g)ravnty)

Hardness (Mohr scal

Softening Temperature . . .

Linear Coefficient of
Moisture Absorption

Rupture. .. ...

Steatite Ceramic Body

..... 96.000 Ibs, " per square inch

1... 7,200 Ibs. per square inch
10,500 Ibs. per square inch
20,000 Ibs. per square inch

............. 235 volts per mil
CroEd Frequency of
oo 1 megacycle

4%
10.096 Ibs. per cubu: |nc‘1
7.0

Expansion L83
(ASTM D-116.42-a). ... . 06.0099%

Design cngineers and manufacturers in the radio,

clectrical and  ele
LAVITE the preci
specifications . . .
strength,
to rot, fumes,

ctronic fields are finding in
se qualitics called for in their
high compressive and dielectric

low moisture absorption and resistance
acids, and high heat.

The exceed-

ingly low loss-fuctor of LAVITE ol#s its e-czlicnt

workability makes
application.
We

Main Office &

Needham, Mass.

it ideal fer a2ll high frecuency

will gladly supply samples for testing. |

D. M.“STEWARD MFG. COMPANY

Works: Chattanooga, Tenn
* Chicago ¢ los Angeles
New York -* Philadelphia
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PHOTOVOLT
Electronic PROCESS TIMER

An adjustable timing relay for timing
periods 1/20 to 50 sec.

e for welding, process timing,
printing, control of machinery,
and protection of electronic tubes

@ for single actuation as well as
sequence timing and recycling in
continuous operation

e for AC of any frequency and
for DC

Write for Bulletin #950

PHOTOVOLT CORP.

95 Madison Ave. New York 16, N. Y.

24!




CAPITOL RADIO
ENGINEERING INSTITUTE

—W here the Professional Radioman Studies

Which Will Get
The Better Job?

The Radioman Who Looks
Ahead Will Get Ahead

Dont play blind man’s bluff with your future!
Look at the successful radioman. You'll find
that he’s the fellow who looked and planned
ahcad. Today, as a member of the great radio-
electronic industry, you too, have opportunities
that few men ever enjoyed in the past, Your
future success can be assured by the plans yow
make today.

The radio industry is expanding so fast, that |

it is doubtful any radioman can truthfully say
he has kept pace with all the major developments.
Thousands of new men have joined the ranks of
the radio industry creating new competition. New
developments, create demands for more advanced
technical ability. You must "re-tool’”’ your tech-
nical knowledge in order to keep pace.

If you are wise, you will Iook ahead and
start now to increase your technical ability with
the thorough, practical technical training for
which thousands of professional radiomen have
enrolled with CREI since 1927. In our proved
method of instruction, you learn not only '"‘how’’,
but “‘why”’. This is real, honest-to-goodness
practical engineering training that leads to better
jobs and security in the knowledge that you are
capable of coping with tough problems of com-
munications and industrial electronic equipment.

It costs you nothing to read the interesting
facts. Please write today.

Yeterans!
Crel Training Available Under ''G. 1.'* Bill.

MAIL COUPON
FOR FREE BOOK

If you are a professional radio-
man and want to make more
money, let us prove to you we
have the training you need. To
help us intelligently answer your
inguiry—please state briefly your
background of experience, educa-
tion and present position.

NS ESSESs NN NEENEEESEsENESESTESSTARAASESSSEEEEEEEEEEEY,

Capitol Radio Engineering Institute

f6th & Park Rd., N. W., Dept. E-8,

Washington 10, D. C.

Gentlemen: Please  send me your free booklet,

“CREI Training for Your Better Jobh in RADIO-

ELECTRONICK”, together with full details of your

home gtudy training, I am attaching a brief resumy

of my experience, education and  present position.
Check [ Practical Radio Engineering
Course | Practical Television Engineering

Name

Street :
(#]§ 506006000008 Baoa0a00s g
1 am entitled to training under the G.l. Bill =
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OF THE INDUSTRY (continued} |

A minimum of metal is being used in con-
struction of this few field radar labora-
tory at Wright Field, to permit operation
of radar eguipment inside with «all the
comfort and efficiency of a heated lab ‘

radar equipment in nearby aircraft.

Facilities of the laboratory will
also be used in other aircraft cali-
brations, including speed measure-
ment, determination of radius of
turn at various speeds, and analysis
of traffic procedures in conjunction
with instrument approach systems.

Index to Wartime Reports

A COMPREHENSIVE index guide to ‘
the tens of thousands of reports on
wartime technological developments
in the United States, Germany, and
other countries has been prepared
by the Office of Technical Services,
Department of Commerce.

The index is intended for use
with Bibliography of Scientific
and Industrial Reports, published
weekly since January 1946 and con-
taining a brief abstract of each
report acquired by OTS.

The new Index to the Bibli-
ography of Scientific and Industrial
Reports, available from the Super-
intendent of Documents at 50¢, con-
tains about 45,000 cross-reference
entries classified under major sub-
ject headings, including electronics.
With the index and a file of the,
Bibliography at hand, a researcher
may readily determine the number
of reports available from OTS in a
special subject field and examine
the abstracts.

|

BUSINESS NEWS |

YARDENEY ENGINEERING COMPANY,
New York, now working on remote
control devices, pilotless aircraft

www americanradiohistorv com

LURBRENT
LOMVERSION

WITH

ATR

o

QUALITY
PRODUCTS

BATTERY
ELIMINATORS
For Demonstrating and Testing
Auto Radios

New Models . . . Designed tor Testing D.¢. Elec-
trical éppar?tus on Regular A.C. lines. Equipped
\\vlt_h Full-Wave Dry Disc Type Rectifier, Assuring
1\013‘0]:@;, Interference- I'ree Operation and Fxtreme
Long Life and Reliability.

® Eliminates  Storage Batterles and Battery

Chargers.
® Operates the Equipment at Maxinum Efficiency.

Fully Automatic and Fool- Proof.

Type 60-ELIA . . . Rated Output 6.3 Volts at
6.5 Amperes.

Net Price $22.80
Type 120C -ELIO . . . Rated Output 6.3 Volts
at 14 Amperes.

Net Price $37.20

VIBRATORS

Designed for Use in Standard Vibrator-Operated
Auto Radio Reeeivers. Built with Precision Con
struction for Longer Lasting Life. Trices are app.
15% lower.

ATR

STANDARD
AND HEAVY
DUTY
INVERTERS

For Inverting D. C. o A. C.
Specially Designed for Operating A0, Radios,
Television Sets, Anplifiers, Address Systems, and
Radio Test Equipment from D.¢. Voltages in

Vehicles, Ships, Trains, Ilanes and in D.C.

Districts,

Write for New ATR Catalog—Today!
7 T - — . T

-AMERICAMN TELEVISION AMD RADID CO.

yality Frodects Since 1931
q

SAINT PAUL 1, MIMMESOTA — U 5 A
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NEWS OF THE INDUSTRY (continued)

and guided missiles, has been
awarded a certificate of achieve-
ment from the U. S. Navy.

ADMIRAL CORPORATION  recently
opened its new assembly plant for
small radios in Harvard, Il

SoLA ELECTRIC Co. recently moved
all branches into its new plant at
4633 W. 16th St., Chicago 50, Il

i

New Sola Electric Co. plant

PYROFERRIC C0., manufacturer of
powdered metal cores, is now lo-
cated at its new and larger head-
quarters, 621 E. 216th St., New
York 67, N. Y.

RAYTHEON MANUFACTURING COM-
PANY, Waltham, Mass.,, now has a
Commercial Produets Division, com-
prising the broadecast equipment
division and what was formerly
known as the industrial electronics
division.

BITTERMAN ELECTRIC COMPANY,
Brooklyn, N. Y., moved last month
to its new headquarters at Sauger-
ties, N. Y.

A. L. NELsoN & Co., radio trans-
former manufacturer, is now
owned by the Nelson Electric Corp.
of Santa Monica, California.

E. F. JounsoN CoMPANY, Waseca,
Minnesota, purchased the Speedx
line of semi-automatic and hand
keys, practice sets and buzzers from
the Les Logan Company, San Fran-
cisco, California.

PERSONNEL

A. M. WIGGINS, research director of
Electro-Voice, Ine., Buchanan,
Michigan, has just returned from a
survey of electro-acoustic develop-
ments in Germany.

SAMUEL M. THOMAS received the
appointment of vice-president and
general superintendent of RCA
Communications, Inc., after serving
as assistant chief engineer since
February 10, 1947. Prior to retir-

ELECTRONICS — August, 1947

[ HIGH PERFORMANCE
At Low Cost.

CONDENSED SPECIFICATIONS

[ ] Response: _: 75:0% i":f’: 50
® Level: 54db below | volt
’ /dyne/sq. cm.
. 7 ft. attached,
® Cable:  hielded.
/% "
€ Dimensions: 6Y" long x |

thick x 23" wide.
® Weight: 8 oz

Licensed under patents of the Brush
Development Co.

Crystal
Hand Microphone

THE TURNER MODEL 20X

Designed for home recording, paging
system, public address, and amateur work.
Unusually smooth response, excepfionally
high level. Features a Metalseal crystal.
Light in weight and natural to hold. Hangs
on hook when not in use. Baked brown
enamel finish.

%M/m BY TURNER
For complete information write

THE TURNER COMPANY

905 17th Street N. E. Cedar Rapids, lowa

i -—-MI

DEPENDABL

for safety at sea.

manufacturex’s circuit.

R.H Marine Crystal Units are made to the marine radio
manufacturer’s specifications, to fit the marine radio || logRHC11lists stand.

Manufacturers of marine radio receivers and transmitters re- [rh7s -y
port thousands of R-H Marine Crystals in use without a single / 5 f /
failure. R-H Marine Crystals provide the reliability necessary R h:r-_'r"

~—if
REEVES-HOFFMAN
Crystal Units Cata-

ard crystal units com-
plete with specifica-
tions, It also gives

Illustrated are RH-12 for single unit installations and RH-53 in || valuable informa.
double units for both transmitting and receiving.

tion on how to order
crystals.

- REEVES-HOFFMAN
G_OHPDRATIOH

H SALES DFFICE: 215 EAST 91 STREET, NEW YORK 28, N. Y.

PLAMNT: 321 CHERRY STREET, CARLISLE, PA.
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MINIGLASS* QUARTZI CRYSTAL UNITSi

SHOWN ACTUAL SIZE

Compact — hermetically sealed — high performance — for
multiple applications in the range of 2,500 to 10,000 kilo-
cycles with a tolerance of £250 cycles at room temperature
... MINIGLASS* crystals are designed for your low cost
quantity production items. Immediate delivery.

Manufacturers of Radio Quartz Crystals.

MELVIN L. SMITH LABORATORIES

PENMSYLVANIA

*Trade Mark tPatent applied for

SIGMA 3 POSITION OUTPUT RElAY

FOR

CONTROL SYSTEMS
AND
SERVOMECHANISMS

This new relay by Sigma, already
proven in months of development by
prominent manufacturers of control and
guiding equipment, overcomes many
shortcomings previously inherent in
relay-output control systems.

SPECIFIC ADVANTAGES

1. Positive snap centering or detent — no
gradual motion.

2. True magnetic cancellation at balance —
not affected by variations in standby
current.

3. Exceptional sensitivity — approx'imately
.005 watt differential power required per
contact circuit.

4. Polarized magnetic circuit increases
speed of action and facilitates discrimina-
tion as to polarity of error.

5. Fully balanced moving system withstands
vibration to exceptionally high degree.

6. Flexible contact structure (maximum
shown above) with substantial load
handling ability (nominal rating 5 amp
110 Volts A.C. per contact).
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SIGMA TYPE 6 FX8A RELAY
Weight 8 Ounces
(Available Hermefically Sealed.)

1704 circuits

Sigma Instruments, INC.
CNersditive RELAYS
62 Ceylon St., Boston 21, Mass.
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NEWS OF THE INDUSTRY (continued)

ing from the Army as Brigadier
General, he was Chief of Staff to
the Commanding General of the
Persian Gulf Command.

GEORGE F. METCALF, manager of
General Electric’s Electronics Lab-
oratory at Syracuse, N. Y., was ap-
pointed an Honorary Officer of the

Colonel Metcalf (right), being decorated
in Washington, D. C. by Lord Inverchapel,
British Ambassador, for contributions to
airborne radar while in the War Depart.
ment and while serving as head of the
Aircraft Radar Laboratories, Wright Field

Military Division of the Most Ex-
cellent Order of the British Empire.

G. TAYLOR STANTON, formerly chief
engineer of TelAutograph Corpora-
tion, New York, has been appointed
manager of engineering of Holtzer-
Cabot, specialized electric motor
manufacturers.

JAMES D. McLEAN, with General
Electric in the radio, television, and
radar fields for the past nine years,
has recently been appointed man-
ager of Philco television station
WPTZ.

B. W. KENDALL, research consultant
at Bell Telephone Laboratories, was
elected second vice-president of the
New York Electrical Society for the
1947-1948 term.

GEORGE C. W. BROWNE has just been
appointed Controller of Radio, De-
partment of Transport, in Ottawa,
Canada.

DALE H. NELSON joined the Tele-
register Corp., New York City, as
consulting engineer to the Telereg-
ister Laboratories Division. He was
formerly research engineer at the
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NEWS OF THE INDUSTRY {continued)

Water Mill Laboratories of The
Western Union Telegraph Co.

C. W. HENDERSON, former standards
engineer at RCA, has joined Claro-
stat Mfg. Co., Inc. as sales engineer
in the Philadelphia area.

DENNISTOUN W. VER PLANCK, pro-
fessor of electrical engineering at
Carnegie Institute of Technology,
has been named head of the depart-
ment of mechanical engineering and
professor in that department. For
his work during the war in de-
gaussing of ships he was an hon- INTERCOMMUNICATION
orary member, Order of the British

Bmpire, and received the Com  diyeniea’s Fineat Business Communication Systems

mendation and Ribbon Bar from the

Secretary of the Navy. Dramatically differcntinitsimpressi\-eplasticsty‘]ing, Featuring: .
1 definitely advanced in functional design . . . that's the "B;:y;'ufkl;g?nac:;’v'i;:cl type using
. - . ne
W. AUSTIN ELLMORE has been ap- New AMPLICALL! Apart from exceptional fidelity bl
pointed chief engineer and sales of speech reproduction, the New AMPLICALL in- chonge or transfer
i > cxclusive advantages in Oper-  iiuminated volume control to in-
manager of Crescent Industries Inc. I corporates a number of exclusiveadvantag p R dal =

ati inst: i ‘hi ets it apart as a signih- )
ation and installation w hich sets it ap: ‘ 4 Bolanced Lines-—eliminates need

Formerly vice-president in charge cant design achievement in the intercommunication  Befonced Lines = eimnorel necs

of engineering and sales at Utah field. New AMPLICALL Systems arc availableto meet  tions ,
Radio, he is active on seven RMA | every conceivable business communication require- :l::vd:sf;g:noncl for private

committees. ‘ ment. You are invited to write for full QCtzli[s cover-
} ing America’'s Finest Intercommunication Systems.
THE RAULAND CORPORATION

EDWIN G. SCHNEIDER, formerly as- |
4265 N. Knox Avenue, Chicago 41, lllinois

sistant to the president for research
at Stevens Institute of Technol
stitute CCMOIOEY, | o 4 D10 » RADAR + SOUND - COMMUNICATIONS - TELEVISION

\
was appointed director of research ‘
on controlled flight, including flight

at supersonic speeds at the Insti- |‘

.
I
!

tute. He was research physicist
for both Farnsworth Television Co.
and Philco in turn before joining
Stevens Institute in 1938. During
the war, at MIT Radiation Lab, he
led a group which directed the de-
velopment of ground radar for con-
trol of aircraft and for early warn-
ing. From 1944 to October 1945 | '
he was expert consultant to the
Office of the Secretary of War.

for experienced
cooperation
“call Cleveland” -

COSMALITE"

applications
These spirally laminated paper base Phenolic
Tubes are of two types . . .

#96 COSMALITE for coil forms in all stand-
ard and broadcast receiving sets.

SLF COSMALITE for permeability tuners. J
LOW COSTS QUICK DELIVERIES

Ask also about our spirally wound kraft and
E. G. Schneider ]J. D. Woodward fish paper Coil Forms and Condenser Tubes.

* Trade Mark registered.

JoHN D. WO0ODWARD, promoted to K

T T3 : 7 3
S I I NN -, CLEVELAND CONTAINER &
Equipment Engineering Group, will | 6201 BARBERTON AVENUE CLEVELAND_2, OHIO
vt I PRODUCTION PLANTS also of-P yieu!h, Wisc., Ogdensburg, N. Y., Chicago, |ll., Detroit, Mich., Jume;Burg, N &
Supe.l vise the development and eng? PLASTICS DIVISIONS at Plymouth, Wisc,, Ogdensburg, N. Y. ABRASIVE DIVISION ot.Cleveland, Ohic
neering of aviation radio communi- . New York Sales Office—1186 Broadway, Room 223

IN CANADA — The Cleveland Container Canada Ltd., Prescott, Ontario

cation and navigation equipment
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5 SECOND HEATING

Specially engineered lightweight trans.
former produces soldering heat in loop
tip 5 seconds after trigger switch is
closed. Acclaimed by radio servicemen
nation-wide as a money maker.

DEPENDABLE

Always ready to use when picked up.
Fast cooling makes it safe to lay down
on bench.

TROUBLE FREE

Thousands in daily use without any
maintenance—some as long as 5 years.

Nothing to break or burn out.

Get a Weller Soldering Gun from your radio parts dis-
tributor or write direct for bulletin,

K IITCN 506 Packer St., Easton, Pa.

In Canada: Atlas Radio Corp., Ltd., 560 King St., N. W., Toronto, Ont,
Zxport Dept.: 25 Warren St., New York 7, N. Y.

100 Watts
115 Volts
60 Cycles

‘or h“C“ ... For all high-speed
‘5‘ Recordingrequirements
< where PORTABILITY
*b« and ACCURACY
\0 are Required!
Ny
4%

...There is

only one answer. ..
The Hathaway Type
S12-A Oscillograph

® High-frequency response

® [2 elements

® Internal Governor Drive Motor

® Gear.driven chart, /3 to 48 inches
per second

® Accurate time lines
® Automatic record length control
® Consecutive record numbering

SIMPLE TO OPERATE
SMALL-LIGHT-WEIGHT
WRITE FOR BULLETIN SP 157-A

M

INSTRUMENT COMPANY

1315 SO. CLARKSON STREET « DENVER 10, COLORADO
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NEWS OF THE INDUSTRY {continued)

for both commercial and military
aircraft. Before joining RCA in
1945 he was chief engineer of the
Radar Navigation Group in the
AAF Radar Laboratories at Wright
Field, where he had the responsi-
bility for the technical develop-
ment of shoran and airborne loran.

Davip D. COFFIN, chief engineer of
Raytheon Manufacturing Co.’s new
Commercial Products Division in
Waltham, Mass., has been with the
company since 1934.

EVERETT G. FRrAIM, identified with
the Boston-New York microwave
experimental communication sys-
tem, is now engineer in charge of
speech input equipment and micro-
wave applications at the recently
formed Commercial Products Divi-
sion of Raytheon Manufacturing
Co., Waltham, Mass.

JAMES N. NYE, engineer in charge
of broadcast transmitter equipment
at  Raytheon’s new Commercial
Products Division, spent five years
with Federal Telephone and Tele-
graph Co. working on the develop-
ment of f-m transmitters.

EpwarDp F. CAHOON has rejoined
TelAutograph Corporation as chief
engineer. He assumes full vre-
sponsibility for engineering re-
search and development on tele-
scribing systems for instantaneous
communications in writing.

FuLTtoN CUTTING, former president
and chairman of the board of di-
rectors of Colonial Radio Corpora-
tion, has been appointed assistant
to the president for research and
professor of physics at Stevens In-
stitute of Technology. He organ-
ized the Colonial Radio Corp., Buf-
falo, N. Y., in 1924. As a member
of the Operational Research Staff
in the Office of the Chief Signal
Officer during the war, he worked
on radar countermeasures and
counter-countermeasures (antijam-
ming), guided missiles, and count-
ermeasures against guided mis-
siles, and was a member of the
ALSOS Mission.

GEORGE L. BEERS, assistant director
of engineering of the RCA Victor
Division in Camden, N. J., received
the honorary degree of Doctor of
Science from Gettysburg College,
Gettysburg, Pa.
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This graph shows frequency ranges
covered by each unit. Write us for
your full-size copy.

Five Standard
Slug-Tuned
LS3 Coils Cover
2 to 184 mc¢

For strip amplifier work, the
compact (114" high when
mounted) LS3 Coil is ideal.
Also for Filters, Oscillators,
Wave-Traps or any purpose
where an adjustable induct-
ance is desired.

Five Standard Windings —
1, 5, 10,30 and 60 megacycle
coils cover inductance
ranges between 750 and
0.065 microhenries.

CTC LS3 Coils are easy to
assemble, one 14" hole is all
you need. Each unit is du-
rably varnished and sup-
plied with required mount-
ing hardware.

SPECIAL COILS

CTC will custom-engineer
and produce coils of almost
any size and style of wind-
ing...to the most particu-
lar manufacturer’s specifi-

HPB cations.
Crystol

Consull €T € for
Tﬁ/we=9//a(y

=

Swager

Terminal
Boord

[l
C T

cgul/wnenl Service

Custom Engineering . .. Stondardized Designs. ..

Guaranteed Materials and Workmanship
CAMBRIDGE THERMIONIC CORPORATION
437 Concord Avenue, Cambridge 38, Mass.
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NEW BOOKS

The Radio Amateur’s
Handbook

By the HEADQUARTERS STAFF OF THE
AMERICAN RADIO RELAY LEAGUE. Pub-
lished by the American Radio Relay
League, Inc., West Hartford, Conn,
1947, Twenty-fourth Edition, (32
pages, $1.25.
THE STANDARD manual of amateur
radio communication has under-
gone its yearly revision and
emerged, as usual, a source of handy
and valuable information not only
for the amateur but also for the en-
gineer interested in practical radio
applications. While the engineer
might prefer to see revisions of a
type that would eventually upgrade
the book out of the amateur class,
the editors wisely keep their volume
i conformity with the subject mat-
ter contained in the amateur maga-
zine QST. As an example, the lead-
off article under receiver construc-
tion describes a two-tube super-
heterodyne, probably no more diffi-
cult to construct than the two-tube
regenerative receiver that occupied
a similar position in last year’s
Handbook. The single-tube trans-
mitter is replaced by a crystal os-
cillator and amplifier combination
that is little more expensive and a
better performer. The sections on
vhf equipment are likely to change
most as techniques of using the
higher frequencies are developed.
The fifty pages of vacuum-tube
characteristics and data include
base diagrams for socket connec-
tions covering more than a thou-
sand tube types. This information
alone is well worth the price of the
entire volume.—A.A. McK.

Tables of Spherical
Bessel Functions

MATHEMATICAL TABLES PROJECT, NaA-
TIONAL BUREAU OF STANDARDS. Colum-
bia University Press, New York, 1947,
375 pages, $7.50.

THE MAIN table gives the functions
of orders = (n + 1), where n =
0(1)13 and x = 0(0.01)10(0.1)25,
as required for solution of prob-
lems of potential, heat conduction,
and wave motion for a domain
bounded internally or externally by
a sphere, circular cone, or spheroid.
The majority of entries are to seven
or eight significant figures. The

www americanradiohistorv com
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Sherlock Holmes seldom made
mistakes. Maybe you don't,
cither, but it’s good to know
that when you want to erase,
you can on PEL-X Water Re-
pellent Tracing Cloth — with-
out detection!

BV SOVE WATSON. 74/S
TRACING CLOTH DOZS
HAVE FRASURES... BU7
YOUD NEVER ANOW /7/

Rugged resistance to repeated
crasure is only part of the story.
You also get cleaner, sharper
reproductions, true to scale and
free from feathered lines, fog
or cloudiness. And you get this
more quickly, with less eye-
strain — because PEL-X is truly
transparent. Ask your dealer
for PEL-X today!

BILITY

FOR EXCELLENCE

\IE PE,
“\\ ”C/(

_ERas

“uen
WITH A CAPITAL E

FOR BETTER PLANS . . . Better Plan on PEL-X Tracing Cloth

WATZR aEPELLENT

Current Holliston Production includes: TRACING CLOTHS, COATED and
IMPREGNATED FABRICS, INSULATING CLOTH BASE, SEPARATOR
CLOTHS, MAP CLOTH, PHOTO CLOTH, REINFORCING FABRICS, SIGN
LABEL and TAG CLOTHS, BOOKBINDING CLOTHS, SHADE CLOTH.

THE HOLLISTON MILLS, INC. Norwood, Mass.
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...1the new CB MODEL 299A

STANDARD
SIGNAL
GENERATOR

FREQUENCY RANGE:
to 32
megacycles in five bands.
CALIBRATION ACCU-
RACY: V2%
one to four and 1% on
band five.

NEW YORK

100 Kilocycles

on bands

OUTPUT: %2 to 100,000 microvolts through attenuator. Out-
put from 0.1 to more than 1.0 volt available from high output
jack.

MODULATION: Reads directly on panel meter, 0-80%. 400
cycle self-contained source or 50 to 10,000 cycles external.
Model 299A incorporates the extreme accuracy necessary
for the most precise laboratory work, yet costs from $150 to
$200 less than comparable instruments. Write for literature.

The CLOUGH BRENGLE CO.

6014 Broadway Chicago 40, Il

A AAA A

248

— _— — wWWW americanradiohistorv com

NEW BOOKS (continued)

tables given in this book make pos-
sible speedier solution of such
varied problems as diffusion of a
searchlight beam by fog, triggering
of nuclear disintegrations by neu-
tron collisions, and analysis of oscil-
lation in uhf radio tubes.—J.M.

Electric Contacts

By RAGNAR HoLM. Published by Hugo
Gebers Forlag, Stockholm, Sweden,
1946, 398 pages.

CIRCUIT breakers, relays, terminals,
and microphones all operate with
electric contacts. This volume has
been writien to describe the physics
of contacts, to arrange fundamental
formulas, and to present character-
istics of materials in tabular form
for use with the formulas. Friction
has been treated in some detail be-
cause wear in sliding is fundamen-
tally important in many types of
contact. Descriptions of circuit-
breaker phenomena have been lim-
ited to weak currents, partly be-
cause the long arcs experienced with
heavy currents modify the general
problem considerably.

The greater part of the work de-
scribed was done while the author
was employed as a physicist on the
staff of the Research Laboratory of
the Siemens Works in Berlin. The
present volume owes much to a pre-
vious work by the author published
in Berlin in 1941. —A. A. McK.

Unified Calculus

By E. S. SMmITH, M. SALKOVER, and
H. K. JusTice. John Wiley & Son, Inc.,
New York, N. Y. 1947, 507 pages,
$3.50.

FIRST course in calculus, at college
level, uniquely combining differen-
tial and integral calculus in early
chapters to create an appreciation
of the unity of the subject.—J.M.

Six-Place Tables

Edited by EDWARD S. ALLEN, Profes-
sor of Mathematics, Iowa State Col-
lege. McGraw-Hill Book Co., Inc.,
New York 18, N. Y., Seventh Edition,
1947, 232 pages, $2.50. .

ESSENTIAL trigonometric tables,
with natural logarithms and expo-
nential and hyperobolic functions
expanded in this new edition to six-
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Find the answers
you need
—in these

3 McGRAW-HILL
BOOKS

See one or all
10 days
on approval.

RADAR ENGINEERING

By DONALD G. FINK, Editor,
Formerly Staff Member,

$7.00.

RINGS together all the essential information
the engineer needs in order to understand and
radar equipment. Each phase of the
from first
working principles to the equations upon which
Hundreds of clear
diagrams, charts, drawings and photographs illus-
trate the technical details of the various radar

design

subject is covered comprehensively,

practical designs are based.

systems.
SERVOMECHANISM
FUNDAMENTALS

By HENRI LAUER, ROBERT LESNICK, and

L. E. MATSON, All of the Engineering Depart- | plastics, (4 pages), metal coating of
ment, RCA Victor Division, Radio Corporation |

of America. 277 pages, 6x9, 165 figures, $3.50.

HIS book provides the practical information
necessary for the solution of problems in the
It presents
the operating features of servomechanisms, sets
design,
demonstrates how amplifiers, motors, gears, and
other component elements, are coordinated into

design of automatic control devices.

forth systematic procedures for their

efficient and smoothly operating systems.

ELECTRONICS IN INDUSTRY

By GEORGE M. CHUTE, Application Engineer,
461 pages,

General Electric Company, Detroit.

6x9, 292 figures, $5.00.

This valuable manual supplies the man who
uses electronics in plants with a complete, non- | Edited by FRANK A. PETRAGLIA, Elec-
technical description of electronics circuits and | tro
equipment—without using long words or diffi-
cult mathematics, and without demanding a spe- |
reader. |
Dozens of examples show you how tubes and

cial technical background from the

Electronics,
Radiation Laboratory,
M.I.T., 644 pages, 6x9, 471 figures, 12 tables,

place accuracy. The introduction
gives instructions for using the
|tables, along with several excellent
® lexamples of uses for logarithms.

Relativity

By ALBERT EINSTEIN. Hartsdale |
House, New York 18, N. Y., 168 pages,
$2.50.

REPRINT of a book written in 1916
explaining Einstein’s theory of rel-
ativity in simple words with a mini-
mum of mathematics, and that es-
sentially at the high-school level,
This English translation, made in
1920 by R. W. Lawson, is offered as
an atomic age source book.—J.M.

An Introduection to
Engineering Plastics
By D. W. BRowN AND W. T. HARRIS.

Murray Hill Books, Inc, New York 16,
N. Y. 27} pages, $4.00.

| OF PARTICULAR interest to the elec-
tronic engineer are highly readable
|chapters on x-ray examination of

plastics by electroplating and by
spraying molten metal (11 pages)
machining of plastics (20 pages) |
|high frequency heating for process- |
ing plastics and welding thermo- |
plastics (11 pages) and welding|
plastics. —J.M.

Electronie Engineering
Patent Index

nics Research Publishing Co., New
York, 1946, 467 pages, $14.50.

PATENT abstracts of electronic de-

tube-operated circuits work in motor
welding  control, and many

other ways in industry. The SEND
book supplies detailed explana-

tions of a large number of elec- THIS
tronics equipment in commercial COUPON
use today. TODAY

control, ivices as they appeared in the weekly

Official Gazette of the U. S. Patent
Office during 1946 have been ar-
Iranged by type of subject device
under some 90 classifications. The

. ammm
H

% McGraw-Hill Book Co., 330 W. 42 St,, N.Y.C. 18
Send me the hooks checked below for 10 days’
examination on approval. In 10 days I will pay for
the books, plus few cents postage, or return them
postpaid. (Postage paid on cash orders. Same re-
turn privilege.)

{1 Fink—Radar Engineering, $7.00

{1 Lauer, Lesnick, and Matson—Servomechanism
Fundamentals, $3.50

{J Chute—Electronics in Industry, $5.00

City and State

Company

Position ....ovviiiiiiiiiiiiiiiiiiieaiies
For Canadian price, write Embassy Book Co.,
12 Richmond Street E., Toronto I.
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| index forms a convenient guide for
engineers to the latest techniques
|and devices.—F. R.

Employees Are People

By HARRY K. TOOTLE, Personnel Direc-
tor, New York Times. McGraw-Hill
Book Co., Inc., New York, N. Y., 1947,
$3.50.

HUMAN relationships of personnel
administration, briskly written,
| with hundreds of useful ideas for
tive-minded engineers.—J.M. |
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FOR HIGH FIDELITY
AT LOW COST!
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TWEETER
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DUAL
TWEETER UNIT

The reproduction of music and voice
with breath-taking realism, is now
possible with the new UNIVERSITY
Dual Tweeter. Used in conjunction
with any standard 12” cone speaker
in FM and AM radio equipment and
wide range phonograph amplifiers, it
adds the brilliant “highs” so fre-
quently carried through all stages of
amplification, only to be lost in the
bottleneck of a single unit repro-
ducer. Frequency response is 2,000
to 15,000 cycles. The die-cast dual
horn design offers wider dispersion
angle than the conventional single
cellular horn—horizontal distribution
is 100°, vertical distribution 50°. A
high pass filter with auxiliary high
frequency volume control, permits
easy connection by merely attaching
two wires to the existing speaker.
Compact dimensions require a
mounting space only 234" high x 914"
wide. Power handling capacity of the
dual unit is 16 watts. For complete
information write today to UNI-
VERSITY LOUDSPEAKERS, INC.
225 Varick St., New York 14, N . Y.

CABINET MODEL CONTAINS
DUAL TWEETER UNIT

SINGLE UNIT
TWEETER
ONLY 23,”
DIAMETER

CLUSTERED TWEETERS
FOR WIDE VERTICAL AND
HORIZONTAL DISPERSION
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| 50 MICROVOLTS TO 500 VOLTS

MODEL
47
YOLTMETER

An extremely sensitive
amplifier ty p e instru-
ment that serves simul-
2 P taneously as a volt-
\f-qw:::'"“.ilw- : meter and high gain
amplifier.

® Accuracy =*2% from I5
cycles to 30 ke.
+5% from 30 kc. to
100 ke

® Input impedance
| megohm plus I5 uuf.
shunt capacity

® Amplifier Gain 40000
A few of many uses:

® Output indicator for microphones of all @ Gain and frequency measurements for all
types types of audio equipment

® Low leve: phonograph pickups @ Densitometric measurements in photog

® Acceleration ana other vibration measuring raphy and film production . . X
pickups © Light flux measurements in conjunction with

® Sound level measurements. photocells

Write for Complete Information

Instrument Electronics  aiaioseetsr foney”

» FOR THE FIRST TIME == |

PYROFERRIC

DOUBLES ITS SPACE,
EQUIPMENT AND
CAPACITY TO MEET
THE INCREASING
DEMAND FOR ITS

IRON GORES

WHICH FOR 14 YEARS

HAVE SET THE STAND-

ARD FOR COMPARISON

IN POWDERED METAL-
LURGY

PYROFERRIC manufactures a full line of standard
sized Powdered Iron Screw-Type Cores of varying
lengths, with standard threads, as well as a com-
plete line of powdered iron cores, with and with-
out inserts,

For Powdered Iron Cores to meet your specifica-
tions, address your inquiry to

PyYRoreRRiIc Co.

621 East 216 Street, New York City 67
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Backtalk

This department is oper-
ated as an open forum
where our readers may
discuss problems of the
electronics industry or

comment upon articles
which ELECTRONICS
has published.

Television Herald

Dear Editor:

THIS LETTER is written in response
to your recent editorial calling at-
tention to the need for a simple
device to warn television set owners
that a special program is about to
be offered.

Why not permit stations to use
their f-m transmitters for commer-
cial broadcasting during the hours
when they are not transmitting pie-
tures? Television receivers should
be equipped with switches which
would permit turning off the video
portion of the receiver. Thus, the
station would merely make an an-
nouncement that a special picture
program would be transmitted at a
certain time.

If this system were instituted it
would provide more incentive for
more people to spend more money in
purchasing a combination receiver
since they could get more use from
it. This plan would also provide an
added incentive to potential broad-
casters of television programs since
they could probably increase their
station income sufficiently to break
the economic bottleneck which cur-
rently is impeding the progress of
television.

It is my opinion that people will
pay a fair sum for a television re-
ceiver if some means can be found
by which television stations can be
placed on the air with fair program-
ming and without bankrupting the
station operator.

MERLE V. HOOVER
Surquehanna University
Nelinsgrorve, Penna.

Pentode as Cathode Follower

Dear Sir:

IN THE CATHODE FOLLOWER Nomo-
graph, p 136, June issue of ELEC-
TRONICS, unless the negative screen
return (not shown) is made to the

- August, 1947 — ELECTRONICS
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L
MICROMETER

FREQUENCY i cnec_ngi.%’
METER from 100 Ke to 175 Mo

within 0.01 per cent

LAMPKIN LABORATORIES

Bradenton, Fla., U. S. A.

3 Deliveries
R

High Voltage Filament and Plate
Transformers for Electronic Projects

FINE RIBBONS
OF
TUNGSTEN and MOLYBDENUM

Quality and accuracy in our fabrica-
tion of Tungsten & Molybdenum Rib-
bons have characterized our service
to the Electronic industry.

A development of

H. GROSS Co.

15 Beekman St., New York 7, N.Y.

.
N ELECTRO ENGINEERING WORKS
602) COLLEGE AVENUE * OAKLAND 11, CALIFORNIA ]

WE manufacture a compiete line of equipment

S, SPOT WELDERS, electric from % to 50 KVA AC ARC
.. el TRA\‘\P ORRMERS, special and standard types WELDERS lswe—p=
. T LA\ll’ manufacturing cquipment t‘rm;x‘mﬁ to e,
1"LUORI NT TUBE MAKING EQUII'MENT 400 Amps “ k‘%
ELECTRONIC EQUIPMENT, vacuum pumps. efc.
‘ ‘ WET GLASS SLICING and cutting machines tor laboratory use - g
GENERAL GLASS working machines and buimers
,l COLLEGE GLASS working units for students and lahoratory 1]
[ E ER ENGINERING CO. & 5 E
. 731 So. I13th St. (near Avon Ave.) Newark, New Jersey il

NEW BANTAM

PROMPT DELIVERY!
B-2 BLOWER FOR COOLING. De-
livers 32 CFM for ventilating and
for cooling electronic tubes, pro-
jectors. Powered by SM univer-
sal motor designed for efficient,
long life performance,110volt, 60
cycle AC-DC.Unit5'53"x 315"x 3%".  mounting bracket.

BLOWERS,

E-3 BLOWER FOR VENTILATION.
Delivers 100 CFM. Assures com-
fort in small room areas. Quiet, no*
radio interference. Shaded pole
motor, 110-volt, 60 cycle AC only.
Unit 65" by S%". Furnished with

ELECTRON TUBE

MACHINERY
OF ALL TYPES

STANDARD
AND SPECIAL

DESIGN

We specialize in
Equipment and Methods
for the Manufacture of
RADIO TUBES
CATHODE RAY TUBES
FLUORESCENT LAMPS
INCANDESCENT LAMPS
NEON TUBES
PHOTO CELLS
X-RAY TUBES
GLASS PRODUCTS

Production or Laboratory Basis

Kahle ENGINEERING CO.

1309 SEVENTH STREET
NORTH BERGEN, N. J., U, S. A,

WRITE TODAY FOR DETAILS—PRICES SMALL MOTORS, INC., DEPT, 50, 2076 ELSTON AVE,, CHICAGO 14

SCIENTIFIC GLASS BLOWING
GLASS TO METAL SEALS
HIGH VACUUM FACILITIES

SPECTRON GLASS LABORATORIES

213 So. Frankiin St., Hempstead, N. Y.
Hempstead 559

" Confere

UNINTERRUPTED
Longtime {up to12hours) Conference
&TelephoreRecordings onSafety Film
Models ior Dictation "TALKIES"

PERMANENS
INSTANTANEOUS
PLAY-BACH.

SOD(RING
BRAZING & WELDING

o L8 ALLEN,CO. INC. Chitago 31, III;]
6751 Bryn Mawr Ave.

This
CONTACTS

Section

supplements other advertising in
this issue with these additional an-
nouncements of products essential
to efficient and economical produc-
tion and maintenance. Make 2 habit
of checking this page, each issue.

Classified Advertising Division

ELECTRONICS

Solve Wire
Stripping

Problems with

"“"SPEEDEX"

“AS IT MAKES"

Wire Stripper complete

Af
4/ //A-
e ’:: w

‘‘Speedex”’

The famous
with 7 interchangeable blades for stripping any
size wire from No. 8 to No. 30 will be the handiest

tool in the shop. Strips 800 to 1000 wires per
hour—cuts wires too. Just press the handie and
the job is done. For use with solid or stranded
wires. Write today for catalog of 3.000 elec-
tronic preducts.

GENERAL CEMENTwrc. co.

ROCKFORD, ILLINOIS, U. S. A.
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High Speed Production Of Quality

R. Fi Colls and Sub-Assemblies, Ql}

For Discriminating Manufacturers
INSTRUMENT

C’bjopafd LABORATORY, INC.

1125 Bank Street, Cincinnati 14, oOhio
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PRINTED TAPE

= For "Parts”’ Marking —
TOPFLIGHT TOOI. CO.

Huber Bidg., Yerk, Po.

(‘,vn’p_sous
" ENAMELED
ROUND
L RHEQSTATS
CUNEW :
'SPRING-HINGED
* CONTACT ARM
WRITE FOR CATALOG

TUBULAR

RHEOSTATS”
&

RESISTORS

REX RHEOSTAT co.

N. Y.

BALDWIN; L. 1.,
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ANOTHER
SPECIAL BY
PROGRESSIVE

WS DOZENS

jshes ©
< and fini "

speed production — cut costs with

CSECT- OWAITC

AUTOMATIC-FEED SOLDERING IRONS AND ACCESSORIES

HEAVY DUTY
EJECT-O-MATIC

High-heat 100 and 150-watt
models for general heavy
electrical, electronic and re-
palr work. Also avallable in
fong-nosed ''instrument'’
mode!, Weight only 22 oz.

STANDARD
EJECT-O-MATIC

Popular 50 and 75.-watt mod-
els for general radio and
electrical work. Special long-
nosed models available for
soldering Inside deep recep-
tacles, ~hard-to-get relays
?gd assemblies. Weight only
or.

complete line now available

TIPS— Multi-clad tips available in eight
different sizes and shapes.

SPECIAL TIPS DESIGNED—
MINIMUM 10 TO ORDER.

Send for new catalog and prices.

MULTI-PRODUCTSTOOLCO.

252

VERTI-MOUNT

Treadle operated — leaves
both hands free to hold
work. Pre-heats and solders
work with one easy foot
movement, Takes all Eject-O-
Matic irons.

123 SUSSEX AVENUE, NEWARK, N. J.
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BACKTALK (continued)

cathode, rather than to ground, the
equations and nomograph do not
hold for a-c signals whose voltage
swing is an appreciable portion of
the d-c screen voltage.

This is because the tube ceases to
be a pentode if the cathode to screen
voltage is allowed to vary with the
signal. If such variation is allowed,
the manufacturer’s tube param-
eters, particularly the mu and the
dynamic plate resistance, are no
longer wvalid.

For a-c amplifiers with relatively
small signal voltage, this point is
probably of small importance. For
d-c amplifiers, it becomes so impor-
tant that it is necessary to use a
separate screen supply, connected
between the floating cathode and
the screen, if it is desired to obtain
a value of A approaching 0.99 with
any standard pentode.

The writer has designed much
electrochemical equipment using an
input buffer stage of this type to
reduce grid current. It has been
necessary to get the voltage gain as
near to unity as possible in this
stage for the sake of linearity of
the instrument. This has required
that the screen return be connected
to the cathode, with a separate
screen supply.

P. M. HACKETT,
Manager
Niagara FElectron Laboratories
Andover, N. Y

Lines for Tanks

Dear Mr. Fink:

I sHOULD like to report the follow-
ing errors, besides the immediately
obvious ones, in “Design of Trans-
mission Line Tank Circuits,” pub-
lished in the May 1947 issue of
ELECTRONICS.

(a) Equation 4—letter I is miss-
ing in I/X term.

(b) Figure 2—ordinate should
be labeled from 1 x 10* to 1 x 10%

(¢) The right-hand side of Eq.
19 should be multiplied by 2.

(d) Citizen’s Band Class-C Amp-
lifier—Substitute R, for Q. The
final numerical answer is 4,520.

I should like to thank you and
your staff for the excellent presenta-
tion, which I truly appreciate.

WALTER C. HoLLIS
Project Engineer

Sperry Gyroscope Co.
Great Neck, N. Y.
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PROFESSIONAL SERVICES

WILLIAM R. MEREDITH

B.A,, B.SC., P.ENG.
Barrister-at-Law
Consultant on Canadian
PATENTS, TRADE MARKS and COPYRIGHTS
National Building Ottawa, Canada
Telephone 2-9584

ISy

THE APPLIED SCIENCE
CORPORATION OF PRINCETON

Applied Physics, Mathematics and Electronics
Design Industrial Applications Kngineering
Research Developinent Consultation

Specialist in Radio Telemetering
0. Box #44, Princeton,
Phone: Lawrenceville, N. J. 430
Office & Laboratory: U. 8. Highway #1, RD #4,
Trenton, New Jersey

PAUL E. GERST CO.

CONSULTING ENGINEER

Specialists in
Electrical Product Design
El. Machinery Apparatus & Applications
El. Appliances, Hi-Frequencies Apparatus
Electronics, Radio Communications
205 W. Wacker Dr. Chicago 6, Il

Eugene Mittelmann, E.E., Ph.D.
Consulting Engincer & Physicist

1ligh Frequency Heating — Industrial Electronics
Applied Physics and Mathematics
549 W. Washington Blvd. Chicago 6, Ill.
State 8021

H. RUSSELL BROWNELL

Consulting Engineer
Specializing in Measurements & Testing
Instruments & Techniques - Electrical - Elec-
tronic - Magnetic.

188 West 4th St, New York 14, N. Y.
Chelsea 2-4208

HANSON-GORRILL-BRIAN INC.

Product & Mfg. Development

ELECTRICAL - ELECTRONIC
HYDRAULIC - MECHANICAL

Meadow Lane Glen Cove, N. Y.
Glen Cove 1922

ALBERT PREISMAN

Consulting Engineer
Television, pulse Techniques, Video
Amplifiers, Phasing Networks,
Industrial Applications
Affilated with
MANAGEMENT-TRAINING ASSOCIATES
3308-14th St., N.W. ‘Washington 10, D. C.

CONTROLS LABORATORIES, INC.

Consulting Division
EXCEPTIONAL FACILITIES

for
RESEARCH and DEVELOPMENT
Electrical and Mechanical Problems
SPECIAL PATENT SITUATIONS
Background of over 200 research projects.
Partial list of subjects available upon request
98 Union St, Worcester 8, Mass,

INDUSTRIAL DEVELOPMENT
ENGINEERING ASSOCIATES

Engineering Consultants

Electronic Control, Motion Picture &
Sound Equipment
Development—Design—>Models

4125 E. 10th St. Indianapolis, Ind.

JOSEPH RAZEK, Ph. D.

Consulting Physicist
Flectric and Mechanical FEngineering Problems
Instruments and Control Devices Electronics
Specialistis in Colorimetry, Spectrophotometry and

Industrial Color Control

Laboratory and Shop Facilities
202 Darby Road Lianerch, Pa.
Phone Hilltop 6910

ELECTRONIC ENGINEERING
CO. of CALIFORNIA

Radio and Electronic Consulting and
Designing.
2008 W. Seventh St.
DRexel 8323

Los Angeles
California

MEASUREMENT ENGINEERING
LIMITED

Consultants on Special Equipment for
measurements and production tests, com-
munications and audio systems.

61 Duke St.

Toronto Canada

ARTHUR J. SANIAL

Consulting Engineer

Loudspeaker Design; Development; Mfg. Processes.
Tligh Quality Audio Systems. Announcing Systems.
Test and Measuring Equipment Design.

168-14 32 Ave. Flushing 9-3574 Flushing, N. Y.

ELM LABORATORIES

ELECTRONIC-MECHANICAL
N RESEA_RCH & DESIGN
atented ELM Developments include
PREGRAME Automatic Radio Program Tuner.
Famous ‘‘Gerty’” Direction Finder Loop, Sealed
Xtal Holder. Home Receiver Designs.
20 South Broadway Dobbs Ferry, New York
Phone Dobbs Ferry 4058

WINFIELD SCOTT McCACHREN

AND ASSOCIATES
Consulting Radio Engineers
TELEVISION SPECIALISTS

Philadelphia:

809B Windeniere Ave, 410 Bond Building
Drexel I1ili, Pa. Washington, D. C.
Bunset 2537-W District 6923

YARDENY ENGINEERING CO.

Remote Controls (Wires and Wireless)
Automatic Devices
FElectronic ¢ Electrical o Mechanical
Consultation ¢ 1esigning « Manufacturing
Licensing
105 Chambers Street New York, N. Y.
Worth 2-3534, 3535

SEARCHLIGHT SECTION

depending upon qualifications.

Farmingdale

RADAR AND ELECTRONIC ENGINEERS
GUIDED MISSILE DEVELOPMENT

Engin_eers needed for new missle guidance and control project. Bachelor's degree in
Electrical Engineering or Physics; Master’s degree very desirable, or equivalent
advanced study of mathematics, electronics, applied physics. Analysis and/or develop-
ment experience in one or more: radar equipment; electronic timing and control circuits;
electro-mechanical servomechanisms; guided missile control and testing. Salary to $7500

Write or phone Mr. F. Melograno

PILOTLESS PLANE DIVISION

Long Island

WANTED
ELECTRONIC ENGINEER

Leading manufacturer of electronic and therapeutic

equipment in the Northern New Jersey area requires

the services of an engineer with several years ex-

perience in Mercury vapor lamps. In reply, give

education, experience, and salary expected.
I’-1232, Electronics

330 West 42nd St., New York 18, N. Y.

AIRCRAFT
ELECTRONIC ENGINEER
Experienced in flight test

instrumentation. Plant located
in suburb of West Phila.

PIASECKI HELICOPTER CORP.
Morton, Penna.

MRCRAFT
RADIO ELECTRONICS ENGINEER

Prominent Airline in Southeastern U. S.
seeking the services of graduate Engineer
with B.E.E. Degree. Requirements of po-
sition demand a practical background in
radio, electrical and electronic systems as
applied to aircraft as well as measure-
ment techniques. Salary $3,600, to $4,000.
Write giving resume of education, experi-
ence and personal information. Attach one
recent photo of self.

P-1258, Electronics
330 West 42nd St., New York 18, N. Y.

ADDITIONAL EMPLOYMENT ADVERTISING ON

ELECTRONICS — August, 1947

www americanradiohistorv com

CIVIL SERVICE

EMPLOYMENT OPPORTUNITIES in the

Navy Dept.—east and west coast areas—
for scientists and Lechnicians: For current
vacancies consult the Scientific Personnel
Bulletin Employment Series of the Office of
Naval Research on file at Naval activities,
colleges, professional societies, scientific jour-
nals, regional office of the U. S. Civil Service
Commission, etc., or address specific inquiries.
Stating qualifications to the Scientific Per-
sonnel Branch, Navy Dept.,, Washington 25,

POSITIONS VACANT

RADIO ENGINEER development of military

receivers for low frequency and microwave
regions must have 3 to 4 years experience in
receiver design. Location New York City.
Salary up to $4,500. P-1130, Electronics, 330
W. 42nd St., New York 18, N. Y.

TEACHERS OF clectrical engineering at State
Land Grant College. Salaries §3,000 to
$4,200 for nine months. Both electronics and
power men, Write, giving complete personal
data and references to box P-1249, Electron-
ics, 520 N. Michigan Ave., Chicago 11, IIl.

EMPLOYMENT SERVICES

SALARIED POSITIONS §$2,500-$25,000. This
thoroughly organized confidential service of
years recognized standing and reputation
carries on pre..minary negotiations for super-
visory, technical and executive positions of the
calibre indicated, through a procedure individ-
ualized to each client's requirements. Re-
taining fee protected by refund provision.
Identity covered and present position pro-
tected. Send only name and address for
details. R. W. BRBixby, Inc., 443 Delaware
Ave., Buffalo 2, N. Y.

(Continued on page 251)
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WANTED

COMMUNICATIONS ENGINEER
OR PHYSICIST

The National Geophysical Company, Ine. has an
opening on its Engineering staff for a communica-
tions engineer, or physicist with electronic training,
who is interested in research and development.
Projects cover all phases of geophysicat work. This
position is permanent. Salary open. For additional
details address

National Geophysical Company, Inc.

Research Laboratory
8806 Lemmon Avenue, Dallas, Texas

WANTED

FACTORY REPRESENTATIVES

Strategically located—calling regularly
on Radio Stations and Recording Stu-
dios, now handling nationally known
non-competitive lines, to introduce line
of top-quality blank professional re-
cording discs. Give complete history
together with lines now carried and
territory covered.

RW-1099, Electronics
330 West 42nd St., New York 18, N. Y.

WANTED

MECHANICAL ENGIN

S AND DESIGNERS

The Collins Radio Company, of Cedar Rapids, lowa, has always been a
pioneering organization—an engineer’s engineering and manufacturing concern.
It was this urge that has finally led us to be among the leading manufacturers
of high-quality broadcast equipment and to meet the individual zequirem_ents of
some of the great air lines with especially engineered communication equipment,
including the ingenious Collins Autotune—the result of research and develop-

ment looking years ahead.

We are looking far ahead today in the field of quality of radio communications

and other electronic equipment.

Qur plans, well advanced, offer substantial

opportunity for mechanical design engineers in a field of interest, research

and development.

Cedar Rapids is a human, wholesome city. People enjoy

living here and working in our modern plant, which is neither small nor large,

but rather ideal.

If you feel qualified for one of these positions, write us fully, st(_xting age,
education and experience, as well as other pertinent data you feel might assist

us in fully and promptly considering your application.

strictly confidential. Apply to

All replies will be held

COLLINS RADIO COMPANY

CEDAR RAPIDS

IOWA

EMPLOYMENT SERVICES

(Continued from page 253)

EXECUTIVES $3,000-$25,000. This

service, established 1927, is geared
of h]gh grade men who seek a change of con-
nhection under conditions assuring, if em-
1{]0}'9(], full protection (o bresent position.
Send name and address only for details. Per-
sonal consultation invited. = Jira Thayer Jen-

nings, Dept. £, 109 Church S hay
Conn, Church Street, New Haven,

reliable
to needs

POSITIONS WANTED

ENGINEER-PHYSICIST, 40, with B.S. and

M.8. degrees in E.E. and a Ph.D. degree in
Physics seeks development engineering posi-
tion Oor one in teaching. Has fourteen yeirs’
mvdus_n'lal experience from employments with
'\} estmghquse, Ihilco, Panama Canal, and
(:engral_EIectl'ic in design, development and
ap])}n(‘atmn of electrical power and electronic
equipment; and over five years' »Xperience
teaching EE, Radio and Electronics in day
and evening schools. PW-351, Eilectronics,
330 W. 42nd St., New York 18, N. Y.

ELECTRICAL ENGINEER M.S. Cal. Tech.

\\'1t1'1 seven years industrial research experi-
ence mcludmg circuit design, instrumentation
and supervision. Knowledge of KEconomics,
UHF, Nucleonics, and aircraft. I'refer west
coast.  PW-1256, Electronics, 8% Post Street,
San Francisco 4, Cal.

YOUNG MAN, 28, M.A. in Music (Harvard),

several years’ experience in electronic re-
search and engineering, esp. Audio, seeks
career combining the two arts. PW-1245, Klec-
tronics, 330 W. 42nd St., New York 18, N. Y.

JUNIOR
B.A.,

ENGINEER,

economist, RB.S.K.E.,
age 26, married.

Interested in pro-
duction conirol, engineer management prob-
lems. New York metropolitan area only.
Available October 1. PW-1207, Electronics,
520 N. Michigan Ave., Chicago 11, 11l

INDUSTRIAL ELECTRONICS engineer two

vears experience maintenance and develop-
ment. Controls for machinery and printing.
PW-1239, Electronics, 330 W. 42nd St., New
York 18, N. Y.

GRADUATE ENGINEER,

fleld, laboratlory, instruction, and installa-
tion experience with aircraft electronic and
water borne IFF equipment desires permanent
position as Field Engineer, western location
preferable. No television or Dbroadcaslt. PW-
119, Electronics, 330 W. 42nd St., New York
18. N. Y.

over five years

BELGIUM

American Firms desirous to extend their activity

to Belgium, are invited to contact with

SOCIETE INDUSTRIELLE ALFA

80, rue de la Senne

BRUSSELS

Oldest importer of American radio, electrical and

electronic material,

FOR SALE

Eastern transformer plant. Well equipped
—fully statfed—good business. All types
of power transformers up to 5 KVA, chokes
and audio. Special apparatus transformers

WANTED ‘

our specialty. Plant capacity $75,000.

monthly. This is not a sacrifice sale—ask-
ing no good will, net worth only. If you
want to manufacture transformers or if
you are a large user this is worth in-
vestigating.

BO-1257, Electronics
330 Wesl 42nd St, New York 1§, N. Y.

WANTED
Western Electric
D93306 Vertical Reproducers
Any Condition

Send particulars to
P.O. Box 82, Floral Park L. I. N. Y.

TEST EQUIPMENT

General Radio, Measurements, Ferris Etc.,
used, 20 to 60 percent off. Surplus Selsyn
Generators, Etc.

VILLAGE RADIO EQUIPMENT
201 West 16 Street New York City

WANTED

New or used radio laboratory testing and
measuring equipment of standard manu-
facture. Will buy individual units or com-
plete laboratory set-ups.

ELECTRONICRAFT, INC.
Purchasing Dept.
5 WAVERLY PLACE TUCKAHOE, N. Y.

REPRESENTATIVE AVAILABLE

LICENSED RADIO operator available. Es-

tablished in Florida to represent manufac-
turers of communication and electronic
equipment. Well equipped shop for mainte-

nance of equipment. Desire arrangement as
manufacturers representative and field service
engineer for industrial electronie, aircraft,
marine, FAM or AM communication eguipment.

RA-1084, Electronics, 330 W. 42nd St., New
York 18, N. g
254

FOR SALE
HI-SPEED CAMERA

One Edgerton-General Radio Hi-Speed Camera
complete with control unit and power supply,
argon lamps and accessories including Dalmeyer
3" lens f/1.5.

¥FS-355, Electronics
330 West 42nd St., New York 18, N. Y.

NEW ““SEARCHLIGHT" ADVERTISEMENTS

received by August 6th will appear in the
September issue, subject to space limitations.
Classified Advertising Division

ELECTRONICS
330 W. 42nd St,, New York 18, N, Y,

www americanradiohistorv com
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Designed for automatic keving of signals from inked tape.

AUTOMATIC KEYER TG-10-F

Can be used in con-

junction with the Code Recorder BC 1016 or gimilar units for code practise, relayving

messages, ele.

OPERATION (a) Designed primarily to read standard code signals from inked tape
by means of a photo electric system and to transmit these signals 1o a number of

headsets or practise tables for code practise. . .
(b) Can be used as a separate lape puller and take-up unit for use in conjunction
with certain tvpes of recorders which do not perform these functions.
(c) Can be used in conjunction with a transmitier to send or relay messages at

high speeds (ete.).
POWEER

OUTPUT: Audio signal of 800 cycles.

Three output impedances of either f.

SUPPLY Operates hetween 95 and 120 volt 60 cycle A.C.

8 or 15

ohms may be selected depending upon the number and impedances of headphones,

ete., being used.

COMPONENTS: Variable Speed Drive Motor—

Take-up reel—Technical manual-—Photo

Ileciric system—Amplifier and oscillator circuits complete with the following tubes:

2—6N7's, 2—63J7's. 2

cabinet is removed for rack mounting.

Fully equipped and assembled—Just connect tn your headphone, ete., and

into vour power line.

6L4's, 1—5U4G., 1—923.

Complete ready to use in steel cabhinet 11” high x 24” wide x 18% "
Designed to tit any standard 19”7 relay rack.

deep. wt. 63 Ibs.
Height is 83 ” and weight 40 Ilbs. when

plug

Surplus — New — Guaranteed

NET Sl 9495

D.C. to A. C.

ROTARY CONVERTER

Janette Mfg. Co. Tvpe CS 13. Built espe-
cially for use with Electronic Devices.

INPUT 115 volt D.C,, 4.1 Amperes, 3600
R.P.M.

OUTPUT 1290 volt A.C.. 2.5 Amps, 60 cvcle,
1 phase, .300 KV4, .8 P.F.

Enclosed in a gray enameled drip proof
housing. Complete with insiruction
manual, diagram and parts list. Di-
mensions 7% ” high, 13” long, 8% " deep.

surplus—New—Guaranteed

NET 537450

BC-1072-A

RADAR TRANSMITTER

Freq. range 150 to 210 Megacycles

Operates off 115 volt 60 cvele power line
THE VALUE OF TIII8 UNIT IS
CHIEFLY IFOR THIIZ PARTS 1T

CONTAINS
DBLOWER 115 volt 60 cyele 28 watts .38
1525 R.P.M.
VARIAC CGen. Radio type 200 B 115 volt

input, 135 volt l 5 Amps Max. output
TUBES 250G 1—8.J5
1—807 1—9002
1—2x2 2—9006
1—6SN7 ‘.’—8"6

METER Simpson, 31/2' round, 0-5 Kilovolt
and 0-10 M. A, D.

TRANSFORMERS
1—with primary from 0-135 volt, sec-

ondary from 0-3500 volt
1—with primary 117 volt secondary 6.3
Vo oat 1.2 Amp. 275 volt center tap
to each side, 5.0 volt at 3 Amp.
1—with 117 volt primary, secondary 4
volt at 16 Amp. and 2.5 volt at 1.75
amp.

Consists also of many other parts, relavs,
transformers, circuit breakers, inter-
locks, resistors, chokes, too numerous to
itemize.

Complete in metal cabinet 18”7
17%"”; wt. 150 !bs.

x 207 x

NET

522.50

SWITCHBOARD METERS

(Accuracy within 1%)

Weston 642, 2 A A.C, 4%”, rd flanged
ease. surt mtd. 2” Projection. $7.00
Weston 642, 15 A A.C., 4%”. rd flanged
case, surf mtd. 2” Projection, $8.00
Weston 642, 30 A A.C.. 3%”, rd surf mtd
non-flanged case. 2 Projection. $8.00
Weston 642, 150 V. A.C, 41%” rd flanged
case, surf mtd. 2” Projection, $9.00
Weston 640. 3 A R.F.. 114”7, rd tlanged
case, surf intd. 27 PloJecnon 59.50
Weston 643, 25 A D.C., 1% "
cuse, surlf mtd, 27 PloJectlon $8401
Weston 643. 30 V D.C., 4%”. rd flanged
case, surf mid. 2” Projection., %9.00
Weston 643, 100 V D.C.. 3%”. rd non
flanged case, surf mtd, 2” Projection,
$9.00
Weston 643, 150 V D.C.. 1% ", rd fanged
case, surf mid, 2” Projection, $9.00

A EBattery-operated

INSULATION TESTER!!

200 Megohms At a4 Test Potential of 500
Volis D.C.

Supplied by built-in battery and vibrator
power supply.

KRANGES:

0-20 and 0-200 Megohms, full scale
0-.5 and 0-5 Megohms, Cenler scale

This unit was designed for the Navy to
operale off eight 67% volt bhatteries
which provided a test potential of 350 to
500 volts.

The original units have been modified
slightly to operate off 2 inexpensive (ap-
proximaiely 80¢) iniernal #6 standard
1'% volt dry cells und a vibrator power
supply which provides a test potential
of 500 volts. The use of the vibrator
poewer supply eliminates the high re-
placement costs (approximately $18.00)
of the 671 volt batleries.

Enclosed in o ruzged hardwood carrving
case 8% " x 9% " x 8" deep with remov-
able cover.

A Weston Model 801, 4%” Rect. 0-50
Microampere 1Ineter guarantees ex-
tremely accurate readings on all ranges.

Surplus—New—Guaranteed

Complete with leads, instruetions. internal

power supply, ete. Ready {o use.

NET 539450

All items are Guaranteed and are Surplus New unless specified otherwise.
25% deposit required on C.0.D.'s. Orders accepted from rated concerns on open account. Net 30 days

Weslon Mode! 280, 0-3. 0-15 and 0-150
volts: 0-3, 0-15 and 0-30 Amps. D.C.
SIN RANGES IN ONE INSTRUMIKNT.
Accuracy within 1% ; Hand ealibrated
mirror scale 2.76” long with 60 scale

divisions: Knife edge pointer., mag-

netically shielded. Condition—Only very
slightly used—Ilike new.

NET Price $1

Used Leather Carrying Case $L.50

PORTABLE D.C. MILLIAMMETER

Weston MModel 280, 0-30, 0-120 and 0-600
Miilliampere D.C.. THREE RANGES IN
ONE INSTRUMENT. Accuracy within
1%. Hand calibrated mirror scale 2.76”
fong with 60 scale divisions: Knile edge
pointer, magnetically shielded. Surplus
—New. NET Price %7.50

PORTABLE D.C. MILLIAMMETER

Weston Model 280. 0-750 Milliampere D.C..
Accuracy within 1% ; Hand calibrated
mirror scale 2.76” long with 75 scale di-
visions: magnetically shielded. Surplus
New. NET Price $6.00.

PORTABLE A.C. VOLTMETER

Weslon Model 433, 0-600 volt A.C.. accur-
acy within % of 1% from 25 (o 125
cycles. Hand calibrated mirror scale
4.04” long with 150 scale divisions.

Knife edge pointer. moving iron vane tvpe
magnetically shielded. Dimensions 5"
X 6”7 x 3%”. List Price $59.50. ONLY
$27.50.

FORTABLE CURRENT TRANS-
FORMER

Weston Model 461, type 4. This unit can
be used with any precision 5 Ampere
A.C. Meter to extend the ranges of the
meter (o 50, 100. 200, 250. 500 or 1000

mperes A.C. Accuracy within ! of

Normal Secondary Capacity 15

VA Binding Posls for 50 Ampere tap:

Tnserted primary for 100. 200. 250, 500

and 1000 Amperes; Insulated for use

up to 2300 volis. List Price $98.00.
ONLY $35.00.

PORTABLE A.C. AMMETER

Weston Model 528, dual range 0-3 Amp
and 0-15 Amp full seale for use on any
frequency from 25 to 500 cyveles. The
idea! instrument for all commercial, in-
dustrial. experimental, home, ruadio.
motor and general repair shop testing.
Comes complete with a genuine leather
plushlined carrying case and a pair of
test leads. A very convenient pocket
sized test meter priced at less than
50% of manufacturers list. ONLY $12.50

PORTABLE A.C. VOLTMETER

Weston Model 528, dual range 0-15 and
0-150 volts for use on any frequency from
25 to 125 cyeles. Complete with plush-
lined leather carrying case and a pair
of test leads. 'This Voltmeter, wilth the
matching model Ammeter makes an
ideal pair of test meters for any me
chanie to carry around in his tool box.
ONLY $9.50

COMBINATION OFFER:
528 Voltmeter und 528 Ammeter

BOTH METKRS
ONLY $21.00

T

All prices FOB, N. Y.—

MARITIME SWITCHBOARD

338 Canal Street . . .

Worth 4-8217 . .

New York 13, New York
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e NEW GUARANTEED

\\TABI'

That's a Buy

ELECTRONIC PARTS o

Autosyns Bendix

DIEHL, ELECTROLUX. HOBART MFGERS: TO
RIGID ORDNANCE & NAVY SPECIFICATIONS
Brand new gov't sealed and inspected packed in
overseas cans, Synchro-transmitters AC 115V, 60cy
operation. Continnous heavy duty. TPrecision ac-
curacy made for gun-fire control. Cost gov't £90
each. Wgt 5 lbs. Dlmemlons 41/,;L %14” Dia Shaft
5/16dm%"LS CAL ........ FOR $18.00

P R

SYNCHRO-DIFFERENTIAL 115V /60cy for Pre-
cision acev when used with above units... ... 6.95

* P o % P

'BENDI\ AC SYNCHRONOUS REPEATER TYPE I
115V /60cy bronze units TWO FOR 18.00

AUTOSYNS TYI'E 5/50V can be used 110V/60cy
Sutne specs as TOP .............. TwWO FOR 8.95

SYNCIIRO DIFFERENTIAL §0V............ 3.95

AIRCRAFT AUTOSYNS AY-1 & 5/28V/400cv can
be used 24V /60cy used gtd ....... 3.95

KIT SPAGIIETTI SLEEVING ASSTD 75ft § 1. OU
KIT IIARDWARE GOOD ASSMNT ONE LB. 5

KIT GROMMETS RUBBER 100 ASSTD.
KIT MOTOR BRUSHES 100 ASSTD.
KIT FUSES ASSTD BUSS&LE. . 30
KIT KNOBS ASSTD WITI BU
KIT ROTARY SWITCHES ..
KIT POWER RHEOSTATS 254
KIT VITREOUS W\ RESISTORS,
KIT RESISTORS Ye&lW 50!02megs
KIT CONTROLS 50-2MEGSPOTS A o

KIT SILVER & MICA CO‘\IH*\'SLRS 50 for 2.00
KIT LUGS GOOD ASSORTMEN .10 o

KIT ELASTIC STOI" NUTS AbSTD .75 for 1.00
I{CA808: 416/2C40 . .... "Two for 5.00

TL .T

SN
3A4/75¢ 6H6/65(‘ GM 5/81¢:

5Y .-1
80/41¢; '6SL7/81¢: 6C8,6F7, CKIOO5 1246 ..... 1.0
6K7/66¢; 6K8/81¢; 8ARG $1. 49; 100TH...... 5.75
7T17.0/$1,95; 703 or 368A/85. 5@ VTI27A.... 2.95
6AK5/90¢; five for $4.25; 6ACT /1852, ... ... .. 80

3516, 5016, 35245, 12SQ7 128117. .. .. TwWO for 1.80
6AGT/90¢; 6C4/65¢; 6517/83¢; 616/98¢ s.u 1.45
5U4G/63¢; 5R4GY/1.05; VR150/75¢; 5Z3.. ... o
307/52; 9002/80¢: 9006/80(‘.VR105/15¢ f‘l o F
384/¥1; 6X5/65¢; 5Z4/89¢; 11.4/81.10: 6ART .. .89
S1IND ORDERS FOR ALL TUBES & LIST Tubes
gtd exception open filaments which are checked hefore
shipping RR EXI*

866A's COMBINATION
TRANSFORMER & SOCKETS

CONSISTS OF TWO JAN NEW 866A TUBES.
TRANSFORMER GARDNER ELIC. CASED 2.5V
10 AMP. 115V/60cy input. HV msltd 9000V wke
similar to illustrated unit: “TAB” Tested 16001
VAC Test: Same mtg as KENYON T38)—SOCKLTS
CERAMIC JOIINSON 224

“TAB" SPECIAL ... ... ... ... ..$5.95
TRANSFORMER ONLY for Two 8G6A’s...... $ 3.95
872A's COMBINATION TRNSF. sockets . 12.00
2724 TRANSFORMER 115 60cy 6.95

Guaranteed used S.C. & NAVY EQUIPMENT 1-222
CRYSTAL CALIB SIGNAL GENERATOR FRREQ
METER, MONITOR, OI'110V/60 cy Complele
COVERS IF ranges FM&TELEVISION. DUML
0SC 8tol15&45t077MC’S; 2nd,3rd&dth hmn1oxms
useable to 230MC’s. SIX tubes micro vernier dial
reads 1/10 div. RUGG]‘D DSGN SI’ECIAL.§45.00

LS3 SPEAKERS IN MLETAL BOXES. . . 3.95

NAVY SOUND POWERED TELEPIION 9.95

SCR522 COMPRISES BCG624&625 RECEIVER
TRANSMITTER 100-156M«”s  COVLERAGE
XTAL CONTROL XMITTER MODULATED
15W output RCVR 10Tubes, XMITTER 7 tubes
Complete with data for AMATEUR USE $18.00

BC1073-A VHEF WAVEMETER SIG Generator
op 110VAC Range 150-210Mc's/19 Tubes
“TAB’’ SPECIAL ....... 24.95

NAVY RBC RECEIVE 4:0’7\1(:5 16 tuhes
BEST RECVR MADE USED GOOD C(;:":\.l(?(i

CW3 RCVR NEW COMPLETE & DATA FOR
CONVERTING INTO IlAM RCVR..
CW«& K3 COILS 5.1-10mes or 9.4-16.5mes. . ... a
DBLOWER AIR 200cuftM Dual 115V /600y LN* 13.95
LLOWER ALR 100cuftM 28VDC & AC inpt. 4.95
BLOWER AR SAME OPERATES 115\'/(:003 5.95
WSTGIISE RECTOX RECTIFIER FWI12V/2

Amp
RE C'[‘O\ 3
IT&T SFLI‘NIU\I RT IO\'D GAm a
IT&T SEL RECT 6B8AVI, I‘\\' 85W/" 4A.mp 6.95

RAYTHEON VUI.TAGE
REGULATCR

CASED NEW S.C.
TROPICALIZED

Adj-Voltage inpt taps
ARAmps ONE H
6-Y%1 831,

95-126V /G0cx.outpt 115V
ALF/19% Itegulation. Wt 20 Lbs.
4-G"W-OVERLOAD I'ROTL C’I‘LD

RUGGED DSGN "TAB” SPECIAL......... $10.9
L T S ST ok x
HVI-DUTY VOLTAGE REGULATOR INPUT

TAPPED 193 to 242 Volts 50 or 60cys Output
220Volts/500\WATTS: ONE HALY 19 RIEGULA-
TION-RAYTHEON NEW S.C. DSen rugged con-
struction wat 70 Lbs, size 18-3” LS\\ 9i6"H RIS
LAY RACK MTGL\’G- “TAD SPEC. 'RICE $39.95
TRANSTAT 88-3152V/18.2AMPS Variable. ... 29.95
TRANSE 115 or 230V/50-60cys/1400Wartts esd 19.95
AutoTranst 115/160/170/180V ;60cy Cased. .. ... 2.95

CRYSTAL DIODE TEST SET 268U NEW WITII
Instructions & spare %a.lls ............. .$15.95

CRYSTAL DIODE N34 @ $1.39... Two for  2.40
CRY STAL DIODE IN21@% 45 THR E for (.00
CRYSTAL DIIDE IN26 @ $1.00 ... . Two for 1.50
CRYSTAL 5025KC. Ol)l%avcv in oven....... 9.95
CRYSTAL STD 200KC/0.1%acey VAC. . 5.95
CRYSTAL 7010KC/0. l%mcv ....... Two for 1.00
VACUUM XTALS GE 93.12 or 81.95KC ea 2

g .95
HANDIE-TALKIE BC611 CHASSIS, Coils, X. 7.95

TRANSF MODULAT Parallelfl6’sto807's

AMTRAN 6200V/750ma, 115V/60cy inpt. .
TRANSY 115V/60cy, 7. 5V l"\m]) Iy
CIIOKE SWINGING 15-2011Y8
150ma/2000hins TIIORD \R\ON
CIIOKE GE 1211v/300 cased. .. ...
(HORKE KENYON 15Uy/l‘750hms
400ma IIV insltd cased 40lhs.

TICKOCK 47 8Q Tube Tester Meter
CHOKE 20Hy/00ma SPECIAL. .. ..
STROBO FLASIH TRANSEF 1540V

1F STRIP' 30mes/85DBgain 8/6.AKS & 1/6ALS5, dim
2x11x2-3"11, 12mes bud width ompt jack & CO-
AXIAL inpt plug . $

SAME STRIP LESS 'l‘URI s . o

WE DYNAMIC MIKE 20ft C. \BLE. .

» = » o w *  * » * * x *

$2 Min. order FOB N.Y.C. Add Postage all orders
and 25% deposit. Worth 2- 7230. Send for catalog 99.
Specialists in International Export. School, College
& Industrial trade. Money-back “TAB" Guarantee.

M a) Shaltcross ' IRC, SHALLCROSS, WE

COLLINS
ART /13
SPEECH
AMPLIFIER
COMPLETE
INPT

$4.95

DYNAMIC OR CARBON MICROI‘IIONE OR LINE
INPT: Output I'l> class ““B"" GRIDS. Noise Level
down —35D)B, INCLUDES INI'T TRANSF, lIst
AUDIO to PP Grids MODULATOR TUBES. 6V6
Sidetone adj Audjo osc AMP & lldphone monitoring

jack. \\T'5 S‘\DI\[ gL i‘/ﬁ\V L
minus tubes pWr  supbly, TAB
SPECIAL WITIL INSTRUCTIONS. . ... $4'95
WITH TWO 6V6 & 687 $7.49
UTC 811v/150MA NEW Cracked BAKE T'BD .89
WSTGHSE “DI** MTR 314" SQ BKL CASE—
10plus6DB  ...................... 4.95
WNTGIISE 31%” 8 BKL ('ase O-1ma [{\.351 4.50
DE JUR 214” B'Case O-lma STD SCALE. 2.95
GE RIF MTR 236" I3°Case either 1 or SAMP.. 3.95
W lu‘STON 476 AC 15 Volt MTR 3% SQ 13'Case 4.95
WESTON 506 MTR—10plus6DDB 2%” B'Case.. 4.50
GE DW54 MTR—I10 plus 6DB 214" . 3.95
e e e

Gli (I:)O4O MTR 2.5&25ma 0 Ctr Galvo 3‘/z
GE DW4r MTR 2000V/1000perV 23%” B

RESIST .poamid . comomans . 1
GI2 A022 MTR 0-150V AC 3%
McCLINTOCK 31" 13°C 0-1ma METER
WSTGHSE DUAL 200 microma no ¢ adj cxt
WESTON 506 MTR 250ma 214" B'C. 3.
WSTGIISE AN 2%” B'C 30Volts AIRCRAFT. 2.7%
GIZ AQ22 MTR 50Volt AC & LAR STD. 3.00
GY inst Voltage Control Relay I" IV/1 15\'/60cy

2 cont selt reset, galib 70/83/110/160
GE Thermostat adj 250V/25Amp: 70 to 170°F 3.95

VACUUM CONDENSERS
GE 50MME/7500V ..
GE_100MMF /7500 .
JEN 50 MM /20,000v

GTD OIL CONDENSERS
10mtd/600WVDC

zmt(ldSSOVAC/]I)OO\VVI)C e B ;
1omtd/350VAC/1000WY 4
P /zonow\'D/ i 300
3mfd/2000WVDC ..., .. ...
8mtd/660V. \( /20!)0\\ vDC ..
2mfd/3000WVDC ... ...
4mrd;/ 3000\\'\ [)C ..
2mld/50(l()\\'VUC
4mfd/5000W VDG .
Imfed/10,000 WvDC
2mid/12.500W VD
1mfd/25000WVDC .
0.5mtd;1500WVDC T 3
Imfd/500V/10f0r$I 0. lmld’ZOOOV ...... 1.00
0.1mfd/3000/%$1.25; .03mtd/7500V... ... ... . .98
0’]!}}}31%()5(%]9%4&% 5: 0.1mfd/7500V . ... B 2.95
5 16mfd/300WVDC .. .. 3
OBO LA 4 Shh ¢ oo
’mt(l/(‘(‘l)\ AC/20000 VDC ]
\II( A CONDSRS RATED W \DC
20MMFD /10,000 WKG NEW. ... ... .
1)110[5!11fd/5000V $3.49; 000'§mfd, 10.000V
.0lmtd/600V/7tordl; Olmfd 1200V ... .
-03mfd/600V /3ror$l; 03mtd/l200V ...... 2 for 1.50
0.5mfd/500V MICA  $3.95; 0. 015mfd/2500V . .95

w\,mm__
COOSaoniwe
=8288838s8

Precision Resistors

AKRA OyM MEPCO, INST. RES. CO
[ Ay OIMITE FOR METER
BRIDGES, AMPLIFIERS
*2 % **5% 110% (REST 1%)
2000%*  4300%* 5100%* 12000%*
30000%*  8I000**  150000%%  220000%*
245000%% 250000t 9500001 1155
ATOVLE SIZES 30¢ each asstd. .......... 10 for $1.98
1 1.75 2 3 +
435 5 7 7.5 7.9
8 14 5 20 25 19
0 5 81 4 100 101
150 170 300 100 500
00 750 800 00 150
1500 40 1900 5000 7500
7950* 10000 15000 17000 20000*
30000% 37000 50000 75000 84000
ABOVE SIZKS BACLL 45¢. .. ......... TEN for $3.00
95000 100000 120000 130000 117000
150000 166750 201000 220000 250000
251000 260000 268000 201000 100000
500000 570000 600000 700000 950000
ABOVE SIZES BACIT 60¢. ... .. TEN for $5.00

ONE MEG WwW 1,&; acey each Joc THREE for 2.00
1.8reg, 2,0, 4.5, 1 81X for
SPRAGUE ll \l'l‘LLL\ SEALED 100112
1RC IMEG $1.6Y9; WESTON 2.5MEG %%
WRITE 1<0R OTH LR SIZES I'ROM STOCK

Chureh Street. New York 6, N. Y., U.S.A. o “TAB»
CORNER CHURCH & LIBERTY STS.. ROOM 200 [ ] [ ] [ ] THAT'S A BUY
- o 4

eTAB> e ept. BE. Six
L

THAT'S A BUY [ ] ®
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| %\T g "» WU
e NEW GUARANTEED

That's A gy

Foxboro Strip Recorder, with 110V /60
cy Motor Mech. & Elec. Recording—

New Boxed Special ........... 9.9 SYNCHRONOUS

oy oy f e e e 3995 J el e

TYPE CLG 20144 {4 S e

i . " . . RPM_ S.P. SWITCH

VIBERATOR Oscilloscope 3 Kit ) 3BPl includes EXCELLENT « FOR

POWER AND B Transf. 115V/60 cy. pri., 375V Ct/110 AE\UTOMATIC KEY.

STORAGE BAT- J§ ma, 1320V, 5 V/3A, 2.5V/3.25A, 6.3 MENTAL W 0 R K .

TERY UNIT V/2.75A, New Tubes 3BPI, 5Y3GT, I‘LIAMSHEERD EPLRAOY'

SAEL;V y l‘: N - 2V3G Rect, Condsrs., Choke, low & DUCTION TESTING,

. oltages 5 CLOCK 100's of

DC 50V & 156V Hv. Supply Complete......... $16.9J t'§7e) ungxTEx-ﬁ;i\t
30ma 3V./375 ma. SPECIAL §I,

1.5V /200 ma. 7.5 Laboratory RF Signal Generator 1-126,

i -
V/20 ma wat 28 § Two Range 15-25Mcs. & 180-230 Mecs. Two for $1.69.

lbs. B Fully modulated 400 or 8200 cys. or
non-mod-accurately calibrated atten- ANTENNA SEC -
uator. Co-axial output cable 340 TIONS SC M50:39Y,"
ohms & Xtal rectifier. Complete Oak long. TiwelveifonF00
AT SPEETAL comecc. 3995 8 case & instructions 115V/60 cy. $89.95
Additional CK-1005 tube Vibrator & fuses .. $1.95 B OPscrerecsrrronnenee connens V7.

)

T DYNAMOTORS oSl

ALL BRANE NEW

MODEL *5053 "Tab" Specially Priced at a Fraction pMODEL DR=IR
Mfgrd A. G. Redmond of Their Original Cost Mfgrd. Bendix & Webster
brec Y E; Stern WRITE FOR QUANTITY PRICES INPUT  RPM Duty
. £ c r"'o“wut Duty Car be used as motor or dynamotor 10.5Amp Hed
28VDC 250V Continuous Og(t)gl\l/thl Ol:g%l\l/tDiéz 0u|tgu5tva‘:3
1.4Amp. 60ma v 4 260ma 10ma 5Amp
Wg:rfag%s- Wgt—21 Ibs, Dim. 12V2"'L 5
Dia., Qty. 1500
"TAB'* SPECIAL PRICE o @ty
$1.85 TAB' SPECIAL PRICE

$3.85

Works as 110VDC Motor
Can be used on 12VDC input by
paralleling field coils.
Air Corps Dy.-2B/ARR-2

* Kk ok ok A X

GENERATOR
MODEL G101
Mfgrd Fractional Motors

* Kk Kk Kk K %k

MODEL PE-94A

Mfgrd Bendix MG-1A

Aireraft.Completely Cased
Inpt & Outpt Filters, Voltage
Regulators & Relays

1 t Out Input RPM Duty
3/18 rl{:‘E;Motor 43331"6'% 2128V0C 5000 cont.
180ma -

3450 Duty-Continuous Illustrated Unit Ogtt}ggtn«él Ol:;l(l)l\l/to-éZ Ou}g.uﬁtA#:i
Dim. 8"L 5”Dia/SHAFT 2%"x!,"D 260ma 10ma 5Amp.
Wgi—17 Ibs. S. C. DM4 .Model D104 ——

QTY 200 Mfgrd Fractional Motors Oty. 100
“TAB" SPECIAL PRICE (NETE RPM . Output DC
y
$8.95 12 0r 21 V DC 4000 Contindous  330Valte/o0ma “TAB" SPECIAL PRICE
* Wagt. 21 Ibs. Dim. 11" L 5" Dia. @ty., 1500 $9.95

Can be used as DC 110V Motor “TAB" SPECIAL PRICE $6.75

Vibrator Non-Synchrenous 4er6 VDCtoAC. ... .. $ 1.49
Vibrator Synchronous 2contact/2V........... .98
Gas Generator Set I'U-6/TPS-1-outpt.

27VDC/100Watts & 115VAC/1400W atrs/400ey 100.00
Transt Line to YLine Multi Tapped............ 1.95
Hi-lmp 10000ohm Headsets 8" Cord & Plug.. 2.95
Socket Octal Amphenol 788T........... 25 for 1.50
NEIS & 51 Neon Glolamp 1/25Watt. .. 10 for .80
Ant Entrance Stanoft Insulators J[¥ Isolantite

2%"D & 6” RRod

.98

COLLAPSIBLE TELESCOPIC ANT
127 to 9 feet . iiclwemymmune oo bio sl o saioe by $1.49
WE Dynamic mike............. . ... ......... 9.95

DYNAMOTOR NEW HIEFF P'"MAGNET EDISON) Té“?,,'{:,,HD/%(';(f‘Y A IO
. Choke 2. ma .
ALNICO 12/24V inpt TAB TESTED RF ©hoke 85MH/HAMLUND (§3). . ...... ... .97
RF Choke 258MH/HAMLUND ($3) .......... 97 GYRO SERVO UNIT BENDIX 12,800-1b. HORI-
GTD 6V inpt/3Amp. output 240V /100ma or 125ma RF Choke IMH/300ma NATIONAL. 3 for.... .89 ZONTAL STABILIZER (G'COST NAVY S§I1600)
Int duty Rated 500V/50ma at 12 or 24V $3 49 RF Choke 20MH/500ma HAMLUND ... ... .. .10 ! SCHOOLS, COLLEGES. LABS. AMATEURS, EXP'S.
i . 2 3 . . v
DU o A % H % K Kk Kk ok [ ANOPPORTUNITY TO HAVE A GYRO UNIT FOR
- i 3 KSHOP. ADAPTABLE FOR MODEL
Dynamotor 12 or 24V inpt. 275V/110ma 1 95 $2 Min. order FOB N.Y.C. Add Postage all orders QOUR wWoH
& 12V /BA pet cva . o i e - $ and 259, deposit. Worth 2.7230. Send for catalog 99. PLANES, TOCKETS &” R"EN!,OTE M‘ECHANISMS.
Specialists in International Export, School, Cotlege w G T . 12 lbs., 16"x6"x7” “TAB" $9 95
INPT FILTERS .. ... . oo 49 & Industrial trade. Money-back “TAB’ Guarantee. SPECIALS .. ooom -msm s mmomsm monme e - s

“TARB>” o Bept. 8E, Six Church Street,; ¥ew York 6, N. Y., U.S.A. ¢ “TARB*”

THAT'S A BUY L] * ° CORNER CIHURCH & LI BERTY STS.. ROOM 200 L] ° THAT'S A BUY
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RADAR EQUIPMENT
Two G.E. Model S5.Q. sets new in

original portable carrying cases,
90-130 volt, 60 cycle, 320 watts.
Choice A, B, or P.P.l. Presenta-
tion. 300 yards minimum range,
max. 3, 15, 45 miles. 10 cm.
ldeal for schools, laboratories,
small boats, etc.

S.G. Radar, brand new spares and
component units.

SO-1 complete antenna assemblies,
brand new packed for export.
S0O-3 brand new spares and com-

ponent units.

SYNCHROS

G.E- Se]Syn Control Transformel’s
115-55 wvolt, 60 cy., model
2J5FBIl, brand new in original
sealed containers.

Electrolux Synchro-Repeaters 115
V.—60 cy., type XXI, C 78863,
brand new.

Bendix, Model 4, type 5SF, 115 V.
—400 cycle.

TRANSMITTERS

Two B.C.-325 types B & C. Fregq.
range 1.5 to 18 mcs. Output 400
watts C.W. or 50 watts phone, 110
V. 60 cy., used but in excellent
operating condition.

MODULATORS
Five MDI1/FRC Modulator units

consisting of two complete 500 watt
audio channels. Everything from
microphone input to modulation
transformer output built into metal
cabinets. 110 v. 60 cy. Brand new.

METERS

75 Westinghouse NX35 D.C. Mil-
liammeters 0-800, 315” round
bakelite cases.

125 Cramer Elapsed time meters
RT21H, 3VZ" round bakelite
cases.

75 Triplett D.C. Milliammeters
0-150 234" square bakelite
cases.

55 J.B.T. 30-FX, 100-130 volt
46-64 cycles frequency meters,
314" bakelite cases.

22 Marion Instrument D.C. Kilo-
volt meters for use with |1
meg. external resistor, round

234" bakelite case.

MOTOR GENERATORS

Brand new. Built by Allis Chalmers
to rigid specifications of the U. S.

Navy.
K.V.A. output 1.250 R.P.M. 3600
K. W. output I. Cont. Duty Ph. Single
P. F. .80 Cycles 60

Volts input 115. D. C.  Volts output 120. A, C.
Amps. input 14 Amps. output 10.4

Length 26”; width 1274"; height
137, Compound accumulative
A.C. and D.C. fields. Centrifugal
starter. Splashproof covered,
frequency adjustable to load,
plus or minus five cycles.

PRICE $87.50
ldentical machine, but 230 volts
D.C. input $125.00

Prices f.o.b. Tuckahoe, New York

Immediate Delivery

ELECTRONICRAFT, INC.

Surplus Div.
5 Waverly Place, Tuckahoe 7, N. Y.
Phone Tuckahoe 3-0044

24 Hour Delivery

SYNCHROS:

your problem.

(Selsyns—Autosyns—etc.) Pioneer Rendix AY-I,
AY-14D, AY-54D, AY-101D, etc.; Diehl 400 cycle Resolver [sine-cosine
generator): Navy Types IF, 1G, 5F, 5G, 5D, 5DG, 5CT, etc.; General
Electric 2JIMMI and 2J5HAI; Kollsman 775-O1.

SERVO MOTORS: Pioneer CK-5 and Kollsman Type 776-01 for 400
cycles; Diehl Types FP25-3, FPE-25.11 and FPE-25-12 for 60 cycles.

INVERTERS: Holtzer-Cabot Types MG 149F and MG 149H; Pion-
eer-Bendix Types 12117 and 12123; G. E. Type 5D2INJ3A, etc.

COMPLETE SYSTEMS for remote indication and control—give us
Call Armory 4-2677
Servo-Tek Products Co.

247 Crooks Avenue
Clifton, N. J.

Special Values

Panel & Portable Meters

D. C. Microammeters:
50-100-200-500 microamps. High
Resistance Voltmeters Vacuum
Thermo-Couple Meters 3!4" &
414" Round & Rectangular

Multirange Portables:
readings from 10 microamps. full scale

Precision Flectrical Instrument Co.
146 Grand Street New York 13, N. Y.

Selsyn Generators

SAL P. CAVALLO
666 Water St.
New York City 2, N. Y.

PORTABLE
SWITCHBOARDS

BD-71: 6 line; local battery, mon-
ocord, W/CT, repeating
coils on 2 lines to permit
simplexing telegraph cir-
cuit. New.

Price $40.00 each

BD-72: 12 line, local battery, mon-
ocord, magneto type, re-
peating coils on 4 lines per-
mitting simplexing for tele-
graph, night alarm bell,
carrying strap and 4 col-
lapsible steel legs. New.

Price $60.00 each

Discounts for quantity orders.

MASPETH TELEPHONE &
RADIO CORPORATION
427 Flatbush Ave. Extension
Brooklyn 1, N. Y.
Telephone NEvins 8-5709

SURPLUS VALUES

12 position standard stepping unit. 360° rotation.
DeSIgned for one step indexing for each current
impulse. 24V DC Solenoid, [Individually boxed.
New ........c..oiiiiaL,. $1.50 each, 4 for $5.00

NATIONAL ACN Planetary dial drive; mechanism
only. Ratio 5:1. New; Boxed $1.00

Flexible shaft coupling 3/16" diameter; brass
bushing on each end 5”
2 for SI. 00 '$50.00 per thousand

UTC-S-11 Matching Transformer, 10,000 ohms;
§500/200. New .....cvvniiiiiairnanennnnnn.. SI. 70

Pulse Transformer, cylindrical; 214” H.x3Y,”
18.5 ohms—107 MH. tapped at 16.2 ohms—52 MH
tapped at 2.3 ohms—I12.7 MH .50¢ each; 3 for $1.00

C.R. Tube deflection coil mod. Kit. Contains 2
coils, shield, instructions; SC =28602/AK4. Com-
plete Kit ........ ... i, $1.50

Binding Posts—EBY—many types. Silver plated.
$20.00 per thousand

COAXIAL CABLE RG8/U....1,000 feet for $35.00

SPECIAL WIRE CLOSEOUT

15,000 feet on 27 reels; #19—7 strand

3 Copper—1 Steel
BLACK VINYLITE COVER. 0.D. 4"

CLOSEOUT PRICE

15,000 feet for $33.57
F.0.B. NEW YORK

GREENWICH SALES CO.

59 Cortlandt St. — \V]lltolmll 3-3052
New York City 7, N.

D.C. POWER SUPPLY UNITS

1500 V.—5 amps. Reasonably priced. Slightly
used, Complete with transformers, tubes, General
Radio #50B variac, switches, meters, controls, etec.
For further information contact:

AMERICAN ELECTRICAL SALES CO.
67 E. 8th S#. New York, N. Y.

RADIO TRANSMITTERS

New TCS Transmitter Receiver Sets 20 watt
phone VFO and XTAL, 1.5 to 12 mc com-
plete spare parts, tubes, remote control, etc.
$250 each.

VILLAGE RADIO EQUIPMENT
201 West 16 Street New York City
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SURPLUS BARGAINS

WESTON MODEL 663
cip Volf-Ohm-Milliameter

Model 663 is widely used
ay for general industrial and
B experimental work where
a broad range of resist-
¢ ance measurements, with
D.C. voltage and current
M ranges is required.
. Ranges

Resistance: 6 ranges | ohm to (0 Megohms
Voltage : 6 ranges 2.5 volts f.s. to 1000 volts
M.A, 4 ranges 1, 5, 25, 100 M.A

Comes complete with batteries, test Ieads and in an
Oak Carrying Case.

Old List Price $71

“" Your Cost $29.50

WESTON MODEL 528

DOUBLE RANGE A.C.
AMMETER

A double range Ammeter

3 and 15 Amps A.C.

Comes  complete in

Leather Case.  Slightly

used and guaranteed.

) Your Cost $9.50

WESTON MODEL 269
FAN SHAPED METER

One of the Weston popu-
lar fan shaped line. Ex-
ceptionally long scale for
size of instrument. Ac-
curacy—within 1%.
Scale length—4".

Here is a good movement

Spade pointer.

for special purpose instruments. Comes
with blank scale with arc drawn in. Ready
for plotting calibration points. Can be used

to make up any range of volts, amps, MA,

etc.
Full scale deflection—5 M.A.—40 M.V.
Lisc $29.83

Your Cost $8.95
10 for $75.00

BODINE MOTOR

A small but rugged built-
in spur gear reducer motor.
Three wire revertsible, con-
denser start. Type KC1-22.
115 volts — 60 cycles —
3.7 R.P.M. 7.5 watts-—85
inch ounce torque.

Your Cost $7.50

SPECIAL METERS

0-3 Amps. R. F. Weston 425........ $5.95
0-15 Amps. R. F. Weston 507....... 3.50
Resistance Thermometer 30° F. to 230° F.

with res. bulb. Weston #727...... 495

Weston 637 Freq. Meter. Aircraft case 374".
Range: 350-450 Cycles, complete. .. .4.95

MICRCAMPERES D. C.
0-100 Microamps. Res: 100 Ohms—3” Rd.
Westinghouse NX-35 ............. $7.95

(Ideal for pyrometry & Photo-electric work)
0-150 Microamps. Res: 500 Ohms—2” Rd.

6. E. DW-51 or NX-33............ $3.75
840-0-840 Microamps (blank scale)} Weston
643—4” round—metal case........ $4.50
MILLIAMPERES D. C.

0-1 Mills—3” Rd. G. E. DO-53...... $4.75
0-1 Mills—3” Rd. Weston 301 ....... 6.75
0-1 Mills—3"” Rd. Weston 301 scale: 0-1.5

KV o 5.75
0-1 Mills—3"” Rd. Marion (special scale} 3.25
0-1 Mills—2” Rd. G. E. DW-41 (special

scale) ... 1.95
0-5 Mills—2"” Rd. Dejur S-210 ...... 2.15
0-15 Mills—2"” Rd. Weston 506 ..... 3.25
0-500 Mills—2” Rd. G. E. AW-41.... 2.50
1-0-1 Mills=—3” Rd. Western Electric Surface

(scale 100-0-100) ............. 1.35
AMPERES D. C.

0-1 Amp. 3”7 Rd. Weston 301........ $5.95

0.1.5 Amps—4"” sq. Triplett #421.... 2.95

0-3 Amps 4” sq. Triplett #421...... 2.95

0-10 Amps—3” Rd. Simpson #25.... 4.95
30-0-30 Amps 3” Rd. Simpson #25.. 4.95
0-80 Amps—2” Rd. Weston #506 (charging
Amp caption) (with ext. 50 MV shunt)
3.25

0-300 Amps 3” Rd. Roller-Smith Type TD
(with ext. 50 MV shunt).......... 4.95
0-300 Amp. same as above (without shunt)
2.50

(-300 Amp. 4” Rd. Weston 643 (flush metal
case) Black scale—with ext. shunt.. 8.50
0-300 Amp. same as above (without shunt)
6.00

VOLTS D. C.

0-10 Volts 3” Rd. EelectroTech...... $3.75
0-20 Volts 3”7 Rd. Weston 506-1000 Ohms/

0-50 Volts 4" Rd. Weston NX-37 200 Ohms/

Voo 6.00
0-150 Volts 3” Rd. G. E. D-41....... 4.75
D-150 Volts 3” Rd. Weston 301-200 Ohms/

V. (black scale}.............. 4.95
0-150 Volts 4” Rd. Weston 643 (ﬂush metal
case—black scale) ............ 6.75

VOLTS A. C.

0-15 Volts-—3” Rd. G. E. AO0-22 (black
scale) ... $2.95

0-75 Volts—4” Weston 642 (surface mtg)
7.25

0-150 Volts—3” Sq. or Rd. Simpson 57 or
25 J

6.00
0-250 Volts—4” Rd. Triplett #534- B (sur-

face mtg—bakelite) ........... 4.50
0-300 Volts—4” Sq. Triplett #431 Scale:
0-300/600 V. ................ 4.50
0-300 Volts—4” Weston 642 (surface metal
case) ....................... 9.00

All Items Listed in This Ad Are New,
Unless Otherwise Specified

WESTON MODEL #1

Portable D.C. Voltmeter
— 0-3/15/150 Volts —
Triple Range.
Used as a
standard. Accuracy un-
affected by wide changes
in  temperature.

Accuracy: Y4 of 1%.
mirror scale.
Scale length: 5.18”. With genuine leather case.

List: $117.13.
Your Cost $57.50

reference

Knife edge pointer—

PORTABLE VOLTMETER

% T Westinghouse PX-14
¢ m i
©=% (A rugged instrument of

f'.'- A 1: accuracy.  Mag-
f* netically shielded, bake-

=

. medium

. lite case.  Mirror Scale.

Accuracy *=1%. Scale Length: 3.27. Size:
5-37 x 44" x 1-37
List Price $46.00

Your Cost $17.50

STEEL-SIX ROLLER SMITH

Portable D.C. Volt-
meter. 0-15 Volts—100
Ohms per Volt, Ac-
curacy: 4 of 1%. Mir-
rored scale—>5.18" long.

Knife edge pointer. Di-

mensions: 6”x6"x4".

Your Cost $17.50

STEPDOWN TRANSFORMER

Made by General Electric.
Heavy duty stepdown
transformer, with consid-
erable overdesign. Ideal
d for rectifier applications,
low voltage heating, general laboratory use,
etc. Open frame type.

Input: 115 Volts—60 Cycles
QOutput: 15 Voles (at full load)
Capacity : 180 V.A.
Size: 3-14” x 3-14” x 47,

Your Cost $3.75

Quantity prices available

AMPERES A. C.
0-3 Amps 3” Rd. Westinghouse NA 35 (scale

marked 0-120) ................. $3.50
0-5 Amps. 4”7 Rd. Weston 642 (surface metal
CASEY  w ottt 7.95

0-5 Amps. 4” Sq. Triplett #431 (flush bake-
lite case. Scale: 0-150/300 V.)... 2.95
0-30 Amps. Triplett 3"Rd............ 3.25

POWERTRON Electrical Equipment Co.

SURPLUS DIVISION: ELECTRO-TECH EQUIPMENT CO.

119 LAFAYETTE STREET
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RELIANCE SPECIALS

LF.F. RADAR TRANSMITTER—Belmont BC-
1072-A. Operates on 115 V, 60 cycle,
single phase at 150 to 200 mes. Contains:
3 power supplies 3500 V, 700 V, 300 V:
motor and blower; variac; meter; 15 A.
circuit breaker; 11 tubes. In metal case
& wood chest. ShAppmq wt. 245 lbs.
Slightly used. $24.50

IRON CORE SLUGS—35" dia. x 15" Ig.
with 6-32 x 114" screw. 17 for $1.00

DYNAMOTORS—new—Black & Decker— in-
5;113527V @ 1.4 A; output 225V @ 60 mils.

ELECTROLYTIC CONDENSERS
75 mid 25V 15¢ 1000 mid 15V dual 40c

S0 mid SOV 10c 1000 mid 15V 35¢
40 mid 25V 10c 1000 mid 25V 40c
20 mid 200V 15¢ 225 mid ISV 10c
10 mfd 100V 10c 100 mid 150V 20c

2 WATT CARBON RESISTORS—6.8 K, 10 K,
15 K, 33 K, 56 K, 68 K, 100 K—each 4c

SOCKET—14 pin for Cathoid Ray Tube—95¢
G. E. MOTOR—I1/6 H.P., D.C., 250V—
g{énggure, 60V field, 1140 R.P.M. new.

RELAY—Struthers-Dunn, 115 V, A.C., 60
cycle, 4 pole, double throw, $2.65

SELSYN DIFFERENTIAL MOTOR—I115V,
A.C., 60 cycle, in sealed cartons—§1.75

CHROMALUX STRIP HEATER—II5V, A.C.,
60 lclgclz}e,sngo watts, semi-circular, 204"
X ]

F.O.B. Philadelphia. Minimum order $3.00

Reliance Merchandizing Co.
Arch Cor. Croskey Sts.
Philadelphia 3, Pa.
Rittenhouse 6-4927

MICROWAVES

Surplus test equipment and mise. components for
microwave frequencies. A few of the 3 centimeter
components are listed below.  All are new, silver
plated and are standard lah. test components in

1"x%” wavelength. Choke-flange connectors are
standard square type.

726A/B tube mount; type “N*' output...... $6.00
Bullkhead Connector; 4 In. Long............ 5.00
90° Efbow; E I'lane; 1%” Radius; 4 In.... 5.00
90° Elbow; 11 Plane; 1%” Radius; 4 In.... 5.00

90° Twist; 6 Inches Long
45° Twist: ¢ Inches Long
Pressurized Unit; 4” Long; Valve & Meter... 9,00
Crystai Mount; DBroad-handed; VEWR 1.1

max. over 8500 to 9400 megacyles,........ 20,00
Directional coupler; 21 Dh.; 8 in. long Part
of AN/CPN-6; Govt. Inspected........... 20.00

Waveguide conn.; Flange; UG-39/U 12 for 5.00
Waveguide conn.; Choke; UG-40/U 12 tor  7.00

Straight section; 30 in.; silver plated; with
UG-39 flange-UG40 Choke conns.......... 7.00
Flexible waveguide; 9”; gold-plated; rubber
covered; 11G-39/U flange comms........... 4.50
Duplexer unit: coupling for TR ATR is at-
tached; flex, waseguide in and out........ 6.00
Straight sections; 6” long: may be obtained
with any comhb. of conneetors. ......o..v.. 4.50

Waveguide; RG-52/U; %”x1; 10 ft. lengths;

per toot .50
Waveguide; RG-51U; 34”x1%4”; 10 ft. lengths;

N (111380588080 06006 088660 85880686 500600 .60
Connectors; UG-21; UG-22; UG-24; UG-27;

UG-30; UG-38; UG-105: UG-102; each. .75

ALSO AVAILABLE: Slotted lines, tmmmatmrls
signal generators, tubes, adapters, attenuators *T
sections; rotating joints, wavemeters, tube motnts,
magnets, thermistor mounts, ete.

10 CENTIMETER: All test contponents; rigid co-
axial lines; waveguides; tubes; antennas.

MICROWAVE EQUIPMENT CO.
57 Elmwood Rd. Verona, N. J.

All merchandise guaranteed. Afl prices F.0.B.
Verona, N. J. Send Money Order or Check. Orders
accepted from rated concerns on open account net
16 days. Send for catalog and supplementary lists.
New material each week.

~&—— JQULDED
BAKELITE
CONDENSERS

Select assortment of 1,000 brand new
“MICAMOLDS"’. Individually tested
capacities clearly marked in figures. Flexi-
ble pigtail leads.

Assortment consists of proportional amounts
of all (total of 38 different) standard capaci-
ties (200-600WV) within the ranges listed
below:

350 pieces .00001 to .0001 mfd.
400 " .0002 to .0009 mfd.
250 " 001 to .09 mfd.

Total of 1,000

N‘ Mouided Bakelite 332 50

Condensers

Sample kit of 50—
Similar assortment 295

e

Write or phone for lowest price on
quantity of any special size,

LEOTONE RADIO CO.

65-67 Dey St.,, N.Y.C. 7 W0 2.0284

EE-8 B
ARMY SIGNAL CORPS
FIELD TELEPHONE

Portable field unit, complete with handsets,
fully equipped with ringer, coils, con-
denser, generator and crank, can be used
on C B lines, Various Manufactures.
Regular $28.50 value. OUR PRICE: With
canvas carrying cases 317.50 ea. With
leather carrying cases $22.50 ea. UNUSED.

IMMEDIATE DELIVERY

MASPETH TELEPHONE & RADIO

CORPORATION
427 Flatbush Ave. Extension Brooklyn i, N. Y,
Telephone NEvins 8-5709

OSCILLOSCOPE KIT

Complete kit of parts for 57 scope. In-
cludes punched and formed chassis and
case, lettered panel, all tubes, (5BP1 incl.),
oil filled filters, cased transformer, freq.
compensated amplifiers, 15 to 30M sweep
generator, every parc supplied, dmgtam
and instructions. $39.50
3B7/1291 U.H. F. Twin Triode. . 1.50
3D6/1299 U.H.F. Tetrode. 1.50
Tubes, new bulk 6S)7, 65L7 "GA6, 6YG,
6J5, IGGGT, ILH4, 12C8. ea. .49
Circuit Breaker, 50 Amp 220V 2 pole 4.95
Circuit Breaker, 1 Amp. 110 Volt. .95
Kit Power Rheostats, 25 and 50 Wate
6 for 2.95
Kit Assorted Ceramic Condensers
20 for 1.00
Kit Assorted Silver & Mica Condensers,
all marked ... .. .12 for 1.00
Kit Potentiometers, l()ng Sh’lfl’S 600 ohms
to 200M ohms. 10 for 1.95
Octal Sockers made by ‘Cinch. .20 for 1.00
Dynamotors, W.E., 24 V. mput 220V .080

A. output ... 1.50
Dynamotors, 6 ant mput, SSOV at 350A
output .. s 695
Dynamomrs WE 12 V. mput 220 V.
.080A outpur Lol 1,95

BRAND NEW BC455B
Western Electric 6 tube superheterodyne
receivers, 3 gang cond. R.F. Stage—
21F stages, in original carcons, with
tubes . Lo 4.95
DUAL TUNING UNIT
BC746, contains  mounted  transmitcer
crystal frea. 3735, receiver crystal 455
above, cransmitcer cank coil, receiver,
1nt coil and ctuning condenser all

R(;S U Coaxial Cable, per foot. -05

Write for Complete Llshngs
No order under $2.00
We will ship C.O.D.

'II'IE HEAT“ IIIIIIHH‘I"

T Ll RINTON HARBBOR. MICHIBAN

TANTALUM

Commercial Grade
Manufactured by
Fansteel Metallurgical Corp.

Sheets . . . Ribbon . . . Wire

Considerably reduced from market
price for immediate sale

J. M. HIRSCH CO.
622 Washington Street
San Francisco 11, California
Telephone SUtter 2084

REMOTE INDICATION
and GONTROL

Ample stock of synchros
(Selsyns & Autosyns) and low-
inertia servo motors.

Also complete design ond fabrica-
fion of servo amplifiers and systems.

SERVO-TEK PRODUCTS CO.
247 CROOKS AVE. CLIFTON, N. J.

Just say:

DIRECTION FINDERS

New Federal DAK-3 units 110 V 160 cycle
complete export packed 7 cartes. 250 to
1500 mc $350 each, $275 quantity.

VILLAGE RADIO EQUIPMENT
201 West 16 Street New York City

SHEET METAL MAGHINERY
NEW and Used — Brakes — Shears

Forming Rolls — Folders — Punches —
Di-Acro, Pexto, Niagara & Whitney Equip-

ment
B. D. BROOKS CO.. INC.
Ha
361 Atlantie Ave, Boston Mass.

“Information,
please”

whenever you need products or
services not advertised in a par-
ticular issue of this magazine.

Each issue is only part of the com-
plete service we are organized and
glad to render to reader and ad-
vertiser, alike. We want you to
consider Electronics your primary
source of information in this field.

Departmental Staff,

ELECTRONICS,

330 West 42nd St., New York
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@ SEARCHLIGHT SECTION @@

Surplus Equipment

General Radio Precision Wavemeter,
Type 724-A. 16 kc to 50 megacycles,
0.25% accuracy, V.I.V.M. resonance
indicator, complete with accessories
and carrying case, new, packed for
export .......... p— ..$200.00

RCA 5 Cathode Ray Scope, model
160B, new packed for export.$135.00

RCA Voltohmyst model
packed for export.

165, new.
..$50.00

RCA Beat Frequency Audio Signal
Generator, 30—15900 cps., model 154,
new, packed for export.......$60.00

General Radio Signal Generator, model
804B. 7.5 to 330 megacycles. 1 to
20,000 microvolts output, good work-
ing order ..................5%275.00

Transformers., 115 volts, 60 cps.

primaries:

1. 7500 volts, 35 ma.
Thordarsen ...............515.00
2. 6250 volts, 83 ma. ungrounded,
G.E. .. ... $12.00

3. 5500 volts, 2 ma., 6.3 volts, 0.6
amps, 2.5 volts, 2 amps, potted,
$10.00

500 volts, §

ungrounded.,

4. 500 volts, 5 amps,

amps, wt. 210 pounds......$50.00
High voltage switch, motor driven,
18000 peak volts, at 5§ amps DP

St .eeiiieiciiiiene......515.00

Ceramic Feed Thru Capacitors, thread-
ed, 50 mid., 500 volts......... .18¢

SD-3 Radar Equipment, complete with
all accessories, operates on 115 volts,
60 cps.. new.

SA-1 and SA.2 Radar Transmitters,

good working order, 115 v. 60 cps.
BC 947-A Radar Transmitters, less
power supplies (10 cm.)

Microwave Equipment, 1.25 c¢cm., 3 cm.,
and 10 cm., variety but small quan-
tities, wave guide sections, fittings,
connectors, couplers. magnetrons,
klystrons, magnets, pulse transform-
ers, etc. Prompt quotation on specitic
items.

Type N connectors: UG 21, 22, 24, 25,
27, 29, 30, 58, 83, 86, 245 U, imme-
diate delivery.

Mast Equipment AB 26 CR, for 6" diam.
72 ft. mast, consisting of steel base
plate, mast section coupling units,
guy cables with insulators, and an-
chor screws, etc.

0Qil Filled Capacitors, quantities of 2
mid. 600 volts, .25 mid. 4000 v,
2 x.075 mid. 8000 v, .1 .1 7000 v, 2
mfd. 4000 v, etc.

Electro Impulse Laboratory

Box 250, Red Bank, New Jersey
RED BANK 6-4247

CONDENSERS
ALL STANDARD MAKES

L mt 1509

14 wf 1500 vde
2'mf 660 ac/1000 DC

VA Crremes e s

catl‘ms

4 mr 1500 vde. 1.2)
I mt 2000 yde....... 1.00
1 mi 3000 wvede ..., 4.95
.! 1 omf 7000 vde. G. 2.00
mf 7500 vde ... 12.50 § 9%,
25 mt 20,000 vde 17.50
10-10-10-mf  Syne
90v/60c ...... 1.95
ICA HI- VOLT
006 10KV Lo 17.50
202 1SSV apmap - ommmemssins - e 22.00
THERMISTORS MICROWAVE TUBES
\Vlzi 1-138 Sig. Gen. 2700- 167332 head
2930 me. '\, provision DI17039G head
for —pulse modutation, D168391 button MAGNETRONS
IL3VAC regznlated power DI67613 button
supply, output  meter 3J31 (Tem)) s 4bd anat $20.00
attenuator .......... 0.00 Lapp Bowl Type entrance insulator 77 3431 muagner 8.00
diam. 1.5” high, 9/16” hole. .. .$1.48 2426 (l0cm) 25.00
2.I:{2 10cm . 25.00
M T J"S 10cm) with nmg
COMPLETE RADAR SETS WRE 37.50
$09-10CM. SURFACE SEARCH 4, 20 and 80 mile ranges: Raviheon. 250 Vit 7003 (L Band) .. 35.00
KW peak power input to 2427 magnetron. Complete set including: WIL 720BY (5 band) .. 20.00
spare parts, tubes, wave guides and fittings QR39. QK60 QKRG
SOI3-IDENTICAL TO S09. Complete ser, used. Consists of: trans- QK62 runable  paek-
mitter and receiver, I''I scope modulator, motor alternator, rectifier, aged magnetrons. 10
power unit and new I'l)t‘dti“ﬂ antenna. L e SJS‘OO
SN RADAR-GE, low power, 5 and 25 mile ranges. Uses GL464 as pulsed
oscillator, 57 A’ scope, 'S band. Extremely compact; itdeal for KLYSTRONS
demonstration and laboratory work. 115V 60C operation. New and .
complete. 2K25/723ab ... .. 7.75
SEND FOR COMPLETE INFORMATION 2CH0"Lighthouse fube.. 2.50
RC145 & RC148 Radar
Equipment MICROWAVE PLUMBING
154 to 186 Mc 1 KW

pulse output, 117V R 5

AC supply. Orig- Wave Guide Section 17 cover to

inally intended for COVEY e GE EEEEl s e - ... $2.00

IFF work, but its T Section choke to cover. 4.50

high out-put and Mitred Elbow cover to cover .. 3.00

eircuit design has Mitred FElbow and 8" sections

made it a very sat- choke to COVer ................. .50

isfactory low Dower Flexible Section 1”7 long choke to

radar unit. RCI145 ChOkely b 3¢ ety stk Bk GO

— New, complete Tunable Cavity with Coax input and

;\‘i]th instrluction (J output . ... ..iiie s 6.00

ook and indicator

unit . .oeeeaeeaan $150. T Sections 3 CENTIMETER
RCIZ8_Gansists 1only Ware Guide Sections lon,

of transceiver and

power supplyv-——hoth silver plated with choke flange.. 5.75

hnits  with  tubes. \V;lnglg Guide 90 deg. bend E pl'me

31ig] long .........

SUghily nged 47.508 warve Guide 90 deg. hend E vlane

Radar Transmitter with 20DB (luecuonal coupler 4.75

and Recelver Wave Guide 187 long “S™ curve....2.00

An APG 5-frequency Feedback Dipple Antenna, choc

2350 to 2700 Mle. input, {used with parabola) 4.50

pwr. out, WKW, Rotary joint wave guide in

cones  with  light- chioke to choke joint .. 6.00

house and TR Rotary Coupler choke inp!

tubes. Dim: 127x guide output ............. 5.25

20 poe. apyen: $110.00

HIGH YOLTAGE COMPONENTS

1.25 CENTIMETER

2,6 KVA Amertran Rectifier—output: 0 to hend choke to cover
25 KV, at .IA 109% regulation, 2.5% Duplexer section using 1B24 ..
ripple Input: 208V, 3PH., 50 to 60C Wave Guide with slotted section .md rotary
FIL. TRANSFORMER 20,000V test.  Pri. SO b mA e b 8 g 4.00
115v. Two Sec. 5v @ 5 amp. Raytheon....16.50 Wauve Guide 5° length per foot 1.50
2KVA Transformer uand choke—115v/50 to Pick-up loop with atjustable tuning sectlon.
70¢ input, single phase. Output 17,000v @ used in duulexer .........iiiiaaen .50
%’,\29.\11;1')1 Amertran Dnnen_su)nas7 50 110 CE\N'.TlMETER
T Ttor-conti q Sand Load (Dummy Antenna) wave
) AlrU::\C'“OI :dm(‘t‘m?(?";m, ke = 1.95 section with cooling fins app 23” nmh 328.00
——— . Wave Guide fo coax with flunge, gold niated
Condlenser-butterfly, 13 plate, 1%x1%”, ball app. 107 high ... 17.50
DRARING | o0 e« By o e oo B Rmcnend o (e Rigid Coax I)1r9ulon.11 Coupler (U-90/U
20 DB dron. has short right angle. about 5.50
MICROWAVE ANTENNAS Smmlmg Wave Detector rigid coax 58 ohms 5.50
Relay System Parabolic re- Coax Rotary Joint with mounting plate. 8.00
flectors aprx. range: 2000 to Antenna in Iuecite ball for use with bara-
bOUO Me. Dimensions: 4,5°x3", bolic] g, o0, moad e ek - == ... 5.00
............. -$85.00 Flexible Coaxial Connector, nm(l coax 10
Dumle for ahove .. 5.00 rigid coax 7%” dium. . - 2.50
TDY ’L\m(; 1({:1(1:11‘ éé}tatmg
antenna, 1 Snik deg.
heam, 115V AC e, N SPECIA‘L”‘ o
Mfg. Ravtheon ... . Maguire Wavemeter— 2 153471 . oem, N
8O Surtface Search Radar vernier dial and resonant cavity.....$20.00
rotating antenna. 14 Cm,, com-

S Curve Wave Guide 87
Wave Guide 2.5’ long, silver plate. 130 deg.

long cover to choke

plete with drive and selsyn

motors. 24” dish. New $90.00 GE Type K2450A. Will
Used 45.00 receive 13KV,

microsecond pulse on

RELAY VARIETY MINIATURES plirsecondah—dicks
SPDT—2¢ V. DC.ooii i $0.40 power out 100KW...$15.00

SIST--28 V. DC.. .40 Hi  Volt. Magnetron

DI'DT—23V. DC.. . .. .45 I nput transformer.

SPST—overload 110V 380-1 <. .40 W.E. =zD- 106173 with
SPDT—110V, 320 to 1800 Cy WE........... 40 cooling fins 12.00

Discounts on Lots Raytheon

MISCELLANEOUS TYPES second Sec. 16 KV.

SPDT-—5 V DC in can, § prong base...... $0.85 115V. 400 Cycle ......
DEDT—6V AC Dun ... .. 145 W.E. Hi Volt input
DI'ST—6V _AC Dun 1.35 16927
SPDT--115V AC, GE: with SPST Thermal GE Radar 1

SeCtion ... e 1.95 App. 117 cal cooling fins.......... 9.50
4PDT—24 V DC, GM... o .85 Pulse Input, line to magnetron Gl I\)AS\ 12.00
DPST—antenna n’ln with SPST  Revr Utah Blocking oscillator transformer. freq.

Section—12 or 7 DC, Leach ..o..o...... 1.25 limits: 790 to 810 CPS, 3 windings, fturn
EDISON Tvpe 'l\ﬂ" 45-60 second Ther- ratio—1:1:1: Dlmenamn; 1 13/ lﬁ”\l'yg"

mal Delay, 4 Drong . ...........cca..n 2.95 197327 el e sp el g g Fomene e 75

PULSE TRANSFORMERS

X
-Pri, 4 KV, 1 micro-

All merchandise guaranteed.

Mail orders promptly filled, prices F.0.B.
Send Money Order or Check. Shipping charges only sent C.0.D. Send for Flyers. Rated Cnncerns send P. 0.

COMMUNICATIONS EQUIPMENT CO.

131-E LIBERTY ST., NEW YORK 7, N. Y. teLepHONE WH 4.7658
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The K-TRAN is o year old!

'n one short year, |.F. Transformer practice
has been revolutionized. Almost every major
receiver manufaciurer has used (and withaut
exception, has been delighted with) K-TRANS.
Steadily mounting production has repeatedly

reduced prices of K-TRANS.

Design ycur chassis to
use " flowaw ) 262 KC,

Naturally, the K-TRAN has been widely
imitated—but never duplicated. For the K-TRAN
is not a miniature L.F. Transformer. The K-TRAN
is new thinking—new all the way through—

new from conception to use.

You have seen K-TRANS, but—have you
looked at tham? They will save you time—

money and obsolescence.

455 KT, 10.7 MmcC

\

g

UTOMATIC

MA /1/(//:',4 C AT IT/I?I/V

/
I O N L

MASS PRODUCTION COILS & MICA TRIMMER CONDENSERS

$00 PASSAIC AVE.

\_/

EAST NEWARK, N. J
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Aeheson Colloids Corporation
Adams & Westlake Co ....... aao
Advance Eleetrie & Relay Co. .. .... 229
Aerovox Corporation ,......

Airceraft Radio Corp. . ...
Allen Co., Inec,, L. B,
Allen \lfg (85 6aaoonooaacaas
Alliance Dlanufauturmg Co,
American Electrical Heater
American Lava Corporation
American Phenolic Corp. .. .........
American Relay & Controls, Ine, .. .. 30

American Rolling Mill Co. 45
American Screw Company. .. 66
American Television & Radio € 242
American Time Products, Ine, . ... ., 60

Amperex Electronic Corporation
Inside Front Cover

Amperite Company ..... 210
Anaconda Wire and C 169
Andrew Co. ..o 00 oo 176
Ansonia Electrical Div, of Noma

Electric Corp. ... ... ... ....... 69
Arkwright Finishing Co. 178
Arnold Engineering Co. 33
Art Wire & Stamping Co, ..., . ... 237
Astat Corporation
Audak Company .......

Audio Development Co.

Auwtomatic Mfg. Corporation. .. b
Avimo, Ltd. ... ..., .. . ... 218
Baer Co, N. S, ... ... ... .. 222
Ballantine Laboratories, Inc. 156
Barker & Willinmson, Inc, 234
Belden Mfg., Co. ... ... ... .. - 2
Bell Telephone Laboratories....... 4, 5
Bendix Aviation Corp., Red Bank Div. 184

Bendix Aviation (‘urp., N
Magneto Div. ............... ..
Bentley, Harris Mfg. Co.
Blaw-Knox Company
Boonton Radio
Brach Mfg. Corp., L.
Bradley Laboratories
Brady Co., W, H,
Brook Electronics, Inc, . ..
Brush Development (o,
Bud Radio, Inc. ................ ...
Burlington Instrument (o,
Burndy Engineering Co.
Burnell & Co. ... .. ... .. ... ... ..
Callite Tungsten Corporation.

Corporation . . .

Cambridge Thermionic Corp.

Cannon Electrie Development Co, ... 154
Capitol Radio Engineering Institute. . 242
Carborundum Co., Globar Div, ... . . 2

Centralab, Div.

of Globe-Union Ine.
0, 11, 29
.. 183

Cherry Rivet Co, ..., ... .. ..
Chicago Transformer, Div, of E \0\
Wire Corp, ... .. .0 L.
Cineh Manufacturing Corporation .
Clarostat Mfg. Co., Inc,
Cleveland Container Co. ....... . .
Clippard Instrument Laboratory.
(l(mgh Brengh- Co,

(nntmentdl Klectrice (‘n ...........
Cornell-Daubilier Electric Corp,
Cornish Wire Company, Ine.
Coto-Coil (n Ine,
Cross Co,, I1. ., ...
Dazor ‘\lfg (urp.
Deutschmann Corp.,
Dinion Coil Co., Ine.
Distillation Products, Ine. ...
Drake Electri¢ Works, Ine. ..
Drake Mfg., Co. .. ........
Driver-Harris Company .
Dumont Laboratories, Inc, AHen B.. 16
du Pont de Nemours & Co. (Ine.)

E. L

Eastern Air Devices, Inc...
Eisler Engineering Co., Inc.
Eitel-MeCumllough, Inc. ...
Electrical Insulation Co.,

Tobe. ...

Tne,

Eleetro Engineering Works. . . 251
Electrons, Inc. ........ ... ...,
Erie Resistor Corperation
Lssex Eleetronies ... ... .
FFairchild  Camera  and
Corp, ... oL 0B aaa000000 s

INDEX TO ADVERTISERS]

n & Radio (‘orp 187

Farnsworth Televi
Federal Tel, & Rad
Fenwal, Inc. .. ... .. 00
Formica Insulation Co.
Freed Transtormer Co., LInec.
GBH Products Co..........
Gear Specialties
General Cement Mfg. Co.
Gencral Ceramics and Steatite Corp. .

General Chemical Co.. .. ............
General Electrie Co. ”
Apparatus Dept. ... ... .. .0 28
Appliance and Merchandise ])ept 1§9
Chemical Dept. . ... ... .. ... :
Eleetronics Department
Lamp Dept, ... .........
General Industries Co. ..... .. 2&
General Magnetie Ceorporation, 5 231
General Plate Div. of Metals & (ml-
trols Corp. .. ... ... ... i 20
General Radio Co. ....... 163
Goslin Electrie and Mfg. Co. 237
Gramer Co. .............. 235
Graphite Metallizing Corp. 221
Gray Research & Development Co 208
Graybar Klectrie Co,........... 10
Guardian Electrie Mfg. Co.. .. . 149
Ilallicrafters Co. . 53
Hammarlund Mfg, 5 233
Hardwick, Hindle, Inc, 172
Hart Manunfacturing Co. .. 200
Harvey Radio Company, Ine,. 224
Ilarvey Radio Laboratories, Inc,. 141
Hathaw, Instrument Co. 216

Haydon Manufacturing Co., Inc..
IHeinemann Electric Co.
Heintz and Kaufman,
Helipot Corp.
Hewlett-Packard Company
Hexacon Electrie Co, .. ...
Holliston Mills, Inc,
Hudson Wire Co.
Hunt Corp. 5000000000000
Hytron Rzl(lio & Eleetron
Imperial Tracing Cloth .. ......... ..
Indiana Steel Products Co.. ... ...
Industrial Timer Corp,.....

Instrument Electronics 55
insulation Manufacturers Corp...

International Machine Work 237
International Nickel Co., Inc¢ 32
International Resistanee Co, 139
I.T-¥ Circuit Breaker Co......... ... 179
Jellift Mfg. Corp., C. O.............. 232
Jdensen Manufacturing Co........... (131
Johnson Co., E. F,, Gothard Div,. .. 230
Jones Div.,, Howard B., Cinch Mfg, (Co. 227
Kahle Engineering Co,... ... ... ..... 251
Karp Metal Products Co., Inc.. 21

Kenyon Transformer Co., Ine,. .
Kester Solder Co, ... ... ... ...,
Keuffel & Esser Co. ..
Kirkiand Co.. II. R...
Knights Co., Jumes . ..
Koehler Mfg, Co.

Kurz-Kasch, Ine. ... ... ..
Lampkin Laboratories
Langevin Co.
Lapp Insulator Co., Ine.
Legri S, Company, Ine

Linde Air Products Co 25
Lord Manufaeturing Co, 35
Macallen Co. ............ 158
Magnavox Co. ....... 145
Maguire Industries, Inc. . .. 17
Malilory & Co., Inc, I' R 131
Marion Eleetrical Instrument Co..... 205

Mayfair Molded Products Corp
MB Mfg. Co., Inc. .
McGraw-Hill Book Co.
Mi Insulator Co.
Miles Reproducer Co., Inec....
Milford Rivet & Machine
Millen Mtg. Co., Inc.,
Mitchell-Rand Insulation
Multi-Products Tool Co. . ... .. ..
Mycalex Corporation of Ame
National Company,
National Eleetronics, .
National Radio Service Co..
National Research Corp.
National Varnished Produect
New England Ncerew (
Ohio Electrie Mfg.
Ohmite Mfg, Co,

Co., Inc . b2
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® YOU NEED

Only two types of PLUG-IN
amplifiers...Type 116-A as a
pre-amplifier or booster...Type
117-A as a program amplifier,
monitor, or booster,

Only two types of tubes, 1620’s
and 6V6GT's,

® YOU SAVE

By conserving rack space.

By simplified maintenance . ..
Just PLUG-IN a spare amplifier
should trouble occur,

® YOU HAVE QUALITY

These amplifiers are built to the
Langevin standard of high qual-
ity performance. ..They exceed
the FCC specifications for FM.

The complete story of “PLUG-
IN Amplifiers by
Langevin’’ is
ready for you
now in booklet
form ... write
for it today.

KFFEOOULTION  ERGINIERENG

SN FRANCEECY; NGO Hosard 38,3
1000 M. Seward 5t.. 3

YOURE KEIM MINT &HD

MEWYORK: 33'W. 65 5
| 0§ AHGELES

[
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TRANSFORMERS

for all types of
RADIOS

Performance equivalent
to larger I.F.'s.

% x ¥%'x 2" high
We are in full production on
this item. When inquiring,

please designate type of
radio considered.

Orders accepted for

PROMPT DELIVERY

Precision manufacturers of all
types of IF and RF coils,
chokes, and transformers.

ESSEX

ELECTRONICS

Berkeley Heights, New Jersey
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with the NEW Precision
Multi-Master
Series 858

20,000 and 1,000 ohms
per volt

High speed, 54 range, dual-high sen-

sitivity AC.DC de-luxe multi-range

test set. Ranges to 6,000 volts — 600

megohms — 12 amperes — 70 DB —

60 microamperes.

Automatic push button range and func-
tion selection. A supersensi(iye test set
particularly engineered for reliable, high
speed measurements in modern electronic
circuits. Easy reading, 415" meter. All
standard functions at only two tip jacks.
600 megohm insulation resistance_ test
range. Recessed 6,000 volt safety jacks.
Etched-Anodized aluminum panels.

RANGE SPECIFICATIONS
* 8 triple duty voltage ranges to 6,000
volts. Initial range 0-3 volts,
20,000 AND 1,000 ochms per volt D.C.,
1,000 ohms per volt A.C. i
* 8 D. C. current ranges from 0-60 micro-
amps to 12 amps.
+ 6 ohmeter ranges to 600 megohms.
* 8 D.B. ranges from —26DB to -}70 DB
* 8 output ranges to 6,000 volts.

Model 858-L; modern, shallow, bakelite
laboratory type case, size 733 x B3 x
< T P 47.94

Model 858.P; portable, hardwood case with
tool compartment and cover, size 83 x
10x4Yn. oo $49.94

(complete with batteries and
High Voltage test leads)

ASK to see the "'Precision’’ line of Quality

Test Instruments on display at all lleading

radio parts and equipment distributors.

Signal Generators, V.T. V.M’S Tube Test-

ers, Multirange Test Sets, etc.

PRECISION

APPARATUS CO., Inc.
92-27 Horace Harding Blvd.

Elmhurst 10, M. Y.

Export Division, 458 Broadway,
New York City, U. S. A,
Cables, MORHANEX
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HQA
REACTOR

These reactors are designed for audio f-e-
quency operdation with high Q and excellent
stability. For a typical coil, (14 Hy.), induc-
tance varies less than 1% from .1 to 25 volis
... Qs 120 at 5,000 cycles . . . hum pickup
is low (toroidal structure), 70 Mv. per gaiss
at 60 cycles . . . variation in inductance less
than Y5 % from —60° C. to +85° C. . . . her-
metically sealed in drawn case 1-13/16"
diameter x 1- 3/16" high...weight 5 ounxes
«.+available in inductance values from 5
Mhys. to 2 Hys.

HQB
REACTOR

The HQB reactors are
similar to the HQA series,
but provide higher Q. For a

typical coil, (.45 Hy.), inductance

varies less than 1% with applied

voltage from .1 to 50 volts . . . hum pick-

up twice that of HQA . . . variation of induc-

tance less than 2 % from —50°C. to +85°C.

... Qs 2C0 at 4000 cycles . . . hermetically

sealed in steel case 1% " x 2%" x 2% " high

. 14 ounces . . . available in any induc-
tance value from 5 Mhys. to 12 Hys.

UTC TOROID COIL INTERSTAGE FILTERS

o oo

6 8¢

“ ™
CYCLES

For further details write for Bulletin PS-407
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THE RCA-5527 TELEVISION CAMERA TUBE

FEATURES: Low Cost « Good Resolution « Electrostatic Focus
and Deflection ¢ Small Size « Complete Coverage of Visible

Spectrum o Simple and Inexpensive Subsidiary Equipment

The new RCA-5527 Iconoscope
is a practical application of tele-
vision to industry. Its small size,
low cost, good resolution, and
simple circuit requirements
make it equally desirable for ex-
perimental, educational, and in-
dustrial use.

The RCA-5527 has a resolution
capability of approximately 250
lines. It provides a satisfactory pic-
ture with an incident light level of
500 to 1000 foot-candles. The in-
creased sensitivity has been achieved
byanimproved technique of process-
ing the mosaic which results in
greater transmission of light to the
photosensitive surface, the response

of which covers the entire visible
spectrum.

The equipment required for opera-
tion of the RCA-5527 is relatively
simple and inexpensive. Magnetic
deflection coils are dispensed with,
keystoning and shading circuits are
not required, and an inexpensive
short-focal-length lens can be used
in the camera unit.

RCA Tube Application Engineers
are ready to co-operate with you in
adapting this or any other RCA tubes
to meet your equipment needs. For
their specialized help, as well as for
a bulletin on the RCA-5527, write
RCA, Commercial Engineering, Sec-
tion R-40H, Harrison, N. J.

THE FOUNTAINHEAD OF MODERN TUBE DEVELOPMENT IS RCA

TUBE DEPARTMENT

RADIO CORPORATION of AMERICA

HARRISON, H. J.

WWW_americanradiohistorv. com
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CHARACTERISTICS

GENERAL:

Heater Voltage
Heater Current

Image Size (4 x 3 aspect ratio)

Mounting Position

TYFICAL OPERATION:

Signal-Electrode Voltage

Grid-No. 4 and Grid-No. 2 Voltage
Grid-Na. 3 Voltage for Focus

Grid-No. | Voltage

Max. Grid-No. 1 Voltage for

Picture Cutoff
Max. Deflecting Voltages
(Peak to Peak)*
DJ1 and DJ2 (Vertical)
DJ3 and DJg (Horizontal)

Min. Peak-to-Peak Blanking Voltage
Signal-Output Current (Approx.)

Output Resistor (Approx.}

*To scan picture of 1.4" diagonal (4 x 3 aspect ratio)

RCA Laboratories, Princeton, N. J. &

6.3 Volts

0.6 Amp,
1.4" Diagonal
Any

800 Volis

800 Volts

125 to 250 Voits

Adjust far best
picture {

—75 Volts

120 Volts

100 Volts

30 Volts E
0.025 Microampere

1 Megohm




