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in miniaturized filter performance. The band
pass filter shown
weighs 6 ounces.
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IN THE PALM OF YOUR HAND

Actual Size 9/32" x 1/2" x 3/16".
For Television, Radio and other
Electronic Applications.
2 420 mmf. cap. at 500v DCw.
2 525 mmf. cap. at 300v DCw.
Temp. Co -efficient ±50 parts per
million per degree C for most
capacity values.
6 -dot color coded.
-

-

El-Menco Capacitors, mighty midgets of electronics, are so
tiny you can hold a dozen of them in the hollow of your hand.
Yet, their capacity, strength, long life and dependable performance under the most critical conditions are recognized
throughout the industry.

The next time you need capacitors,
call for El-Menco. Order the capacitors
that are small in size but mighty in
performance.
THE ELECTRO MOTIVE MFG. CO., Inc.
WILLIMANTIC

CONNECTICUT

Write on your
firm letterhead for
Catalog and Samples

MOLDED MICA

CAPACITORS

MICA TRIMMER

DEPT. AT WILLIMANTIC, CONN. FOR INFORMATION.
FOREIGN RADIO AND ELECTRONIC MANUFACTURERS COMMUNICATE DIRECT WITH OUR EXPORT
1

2

35 Liberty St., New York, N.

Y.-Sole Agent for

Jobbers and Distributors in U.S. and Canada
November, 1949
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We offer the benefits cf our w de technical
experience goined by years of intense research
in a highly developed

field.

There is practically no application for high Q
audio coils and audit fi ters for wiich we have
not irppliec our toro ds and toroidal coil filters.
Included among the many components of this
type that we manufacture, ar> our standard
series of toroidal coils TC -D to TC -6 inclusive.
Although all of our tocids possess a high degree
of stability vs. voltage and temperature, coils
are also available whici are specially compensated for extreme conditions of temperature

variations.

fil -er design and production
encompasses a wide range of types and extends
to include crystal fitters and audio delay net worts. Notwithstanding the qua ity of our products, we have been able to maintain a low price
level due to our exclusiie specia ization in this
The scope of our

field.
We évite inquiries on emir special applications
for toroidal coils and fil -ers regardless of quan-

tity nvolved.

ALL INQLIRIE3 WILL BE
PROMPTLY HANDLED

YONKERS
CIBLE

4

2

MEW

YORK

AOCBE;S "FIRNELL'
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To users

of Western Electric Microphones, Loudspeakers
and Disc Reproducing Equipment

Effective October 1, 1949, the Western Electric Company has discontinued the sale, servicing and maintenance of sound system products,
including the following major items:

Microphones

Loudspeakers

633 Type
639 Type

728B
755
757

Reproducing Equipment
109 Type Reproducer Group
9A Reproducers
9B Reproducers

To assure uninterrupted service and maintenance to owners of these
products, we have entered into an agreement, effective Oct. 1, 1949, with

the

ALTEC LANSING CORPORATION

of Hollywood, California.

Under the terms of this agreement the Altec Lansing Corporation receives all necessary engineering information, as well as our inventory of
the above equipments and their parts, and will make available service,
maintenance, repair and replacement parts for the products listed.
The Graybar Electric Company will act as distributor for the Altec
Lansing Corporation, as it has for Western Electric, in serving customers'
needs on these equipments, under terms of an agreement recently concluded between the Graybar Electric Company and the Altec Lansing
Corporation.
The leadership and integrity of the Altec Lansing Corporation make
us completely confident that all users of the Western Electric equipments
listed will continue to have available to them service of the very highest
quality.

Vice President

Western 7eçtric Çompaay
ELECTRONICS
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"6 119"
Designers and manufacturers of electrical equipment agree-nev®r before
for superior physical and dielectric
an insulation like this new BH "649"
properties at lower cost.
Production testing has now been completed in scores of plants. Here are
some of the results:
(1) BH "649" retains rated dielectric strength even after rough handling
and severe bending;
(2) BH "649" stays supple after baking 12 hours at 300°F;
(3) No flowing, softening or blistering after 15 minutes at 425°F.
Reports of savings are common because BH "649" sells at a price comparable
to ordinary cotton -base or rayon -base insulations. With BH "649" a less
expensive grade of insulation can often be used since there is little or no loss
of dielectric strength in assembly or product use.
BH "649" is made in Grades A-1, B-1, C-1 and C-2-in all sizes from No.
24 to 5/g" inclusive. If you haven't tried BH "649" let us send you samples.

...

BENTLEY,

HARRIS

MANUFACTURE

O.,

CONSHOHOCKEN,

PA.

. Take a length
KNOT IT
of BH "649". Knot it. Pull
it as tight as you can. Twist it.

Then loosen the knot. There is
no cracking. No change in the

dielectric strength.

RUB IT

Take

a length of BH

"649".

Hold the ends firmly. Then
rub the sample up and down
briskly in a sawing motion
against the edge of a desk or
chair. See how difficult it is to
damage the coating.

BH

SL

EVÌGS
COUPON

Bentley, Harris Mfg. Co., Dept. E-37, Conshohocken, Pa.
I am interested in BH "649" Fiberglas Tubing and Sleeving. Send samples for production
operating at ternfor
in sizes as follows
testing of Grade
(product)
(size or I.D.)
volts.
°F at
peratures of

NAME

HOLD A MATCH UNDER IT
Take a length of BH "649".
Hold a lighted match under it.
BH "649" will not support
combustion.

Send samples, pamphlets and prices
on other BH Products as follows:

Cotton or Rayon -base Sleeving and
Tubitïg
BH non -fraying Fiberglas Sleeving

ADDRESS
6

November, 1949
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GASKET
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All the
you need on sealed
multiple headers and special gasket type bushings
for all electronic and electrical connections. Because of
wide diversity of design and size in all three types,
E -I standard stock items meet most requirements and
result in substantial economies. The gatalogs illustrated
are most complete references and are available
to engineers, designers and purchasing officials on
request -- without obligation.
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Including many
standard types
suitable for most
applications:
-I HERMETICALLY SEALED LEADS
With chemically bonded seal easily soldered or welded 'o housings. Impervious

Write for
your copies of
these FREE
catalogs today!

BUSHINGS

E

to rust and dust, high moisture, shock and corrosion.

-I HERMETICALLY SEALED MULTIPLE HEADERS
E -I header is of vacuum tight construction and absolutely strain free.
Other features are cushioned glass, tin dipping and si icone treatment.
E

Every

E -I GASKET TYPE BUSHINGS
The ideal bushing for electronic applications. Offers high dielectric strength,

easy installation

,

improved sealing and shock resistant construction throughout.

For applications requiring other than standard types, E -I provides fast service on custom designs. Recommendations and estimates sent promptly on receipt of blueprints or pencil sketches.

E1

ELECTRICAL INDUSTRIES-INC

INC

44 SUMMER AVENUE, NEWARK 4, NEW JERSEY

ELECTRONICS

-

MANUFACTURERS OF SPECIALIZED ELECTRONIC EQUIPMENT
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wer problems can

... But the most stubborn problems of power and resistance find an answer in IRC
resistors. Where crowded chassis demand miniaturization-where portable units call
for maximum lightness-where critical applications require complete insulation, unusual
heat dissipation, or ability to handle exceptionally high voltagesthere's an IRC power resistor for the specific job. Manufacturing the widest line
of resistance products in the industry, IRC can specify without bias ! This is your
warranty of efficient, economical resistor performance in virtually any application.

UNSURPASSED FOR ADAPTABILITY to an extremely wide
variety of design requirements, IRC Type MW Wire Wound
Resistors also give more watts per dollar than conventional
types. Initial cost and mounting cost are low. Flexibility in
providing taps and savings in space suit flat Type MW's to
a host of difficult applications. Mounting bracket of unique

design actually transfers heat from inside resistor to mounting surface. MW's may be operated at full "on plate" rating, whether enclosed or not, without exceeding their rated
temperature of 100°C. (Thus, an MW 5 can be used at
20 watts where a 60 watt tubular resistor would normally
be required.) Use the convenient coupon to obtain full characteristic and specification data.

be tough

EXCEPTIONAL STABILITY

even in very high resistance values assures the
dependability of IRC Type MV Resistors in high
voltage applications. Unique application of IRC's
famous filament coating in helical turns on a
ceramic tube provides a conducting path of long
effective length, and permits the use of high voltage on the resistor while keeping the voltage per
unit length of path comparatively low. Bulletin G-1
gives complete characteristics; use handy coupon.

MIR

LENGTH OF RESISTANCE PATH
IN INCHES-FOR MV TYPES
MVF

10

MVG

25

MVJ
MVP

50
80
190

MVA
MVO

330

MVR

1,100

20
30
70
95

MVS
MVT
MVB

MVD
MVZ
MVE

185

265

HIGHER SPACE -POWER RATIO than tubular power resistors makes IRC Type FRW Flat WireWounds ideal for
voltage dropping applications in limited space. FRW's
can be mounted vertically or horizontally, singly or in
in fixed or adjustable types.
Bulletin C-1 gives all the performance facts.

stacks-and ore available

UNEXCELLED IN EXACTING, HEAVY-DUTY REQUIREMENTS,
IRC Power Wire Wounds are designed to give balanced
performance in every characteristic. Special dark, rough

coating assures ability to combat humidity and moisture
corrosion, dissipate high heat rapidly, withstand reasonable overloads without opens or breakdowns. Available
Ire a broad range of ratings, sizes and terminal styles in
d and adjustable types. Send for Bulletin C-2.

VARIABLE POWER requirements within 25 and 50 watt
ratings are well handled by IRC Type PR Power Rheostats.
All -metal corrugated construction gives maximum heat
dissipation. PR Rheostats can be operated at full power
in as little as 25% of rotation without appreciable temperature rise. Direct contact between housing and mounting
panel increases ability to disperse heat. Bulletin E-2 details
specifications; send for your copy.

When you're being "powered" for fast service on
small order resistor requirements for experimental
work, pilot runs, or maintenance, call your nearest
IRC Distributor. IRC's Industrial Service Plan
enables him to save you time and worry by giving
you 'round -the -corner service on standard types
right from his local stocks. He's a handy man to
know. May we send you his name and address ?
1

INTERNATIONAL RESISTANCE COMPANY
403 N. BROAD ST., PHILADELPHIA 8, PA.

04.2eten,

INTERNATIONAL
RESISTANCE COMPANY

C'uccu.it

S.

Power Resistors Precisions
Insulated Composition Resistors
Low Wattage Wire Wounds
Rheostats
Voltage Dividers
Controls
Voltmeter Multipliers
Deposited Carbon Precistors
HF and High Voltage Resistors
Insulated Chokes

Broad Street, Philadelphia 8, Pa.
In Canada: International Resistance Co., Ltd., Toronto, Licensee
401 N.

INIMMINIMMINIMOMMINIMMIPPORMON

Send me additional data on the items checked below:

MW Insulated Wire Wounds
MV High Voltage Resistors
PR

Power Rheostats

Íl FRW

Flat Wire Wounds
I_; Power Wire Wounds

Name and address of local
IRC

NAME
TITLE

COMPANY
ADDRESS

Distributor

INSUROK
.4 RICHARDSON

Dependable names in plastics

UNDIVIDED RESPONSIBILITY
Many users of plastics enjoy Richardson's
VARIETY of products and services. They like
the convenience of handing all of their plastics
problems to one organization. More important,
they like for Richardson to assume complete responsibility for their plastics requirements.
Such an arrangement is possible with Richardson because here, from one company, you can
get (1) Laminated INSUROK in a wide variety
of grades suitable for virtually every plastic laminate requirement (2) complete punching facilities (3) complete fabricating facilities (4)

INSUROK

is

a

94e RICHARDSON COMPANY

registered

trade -mark of
The

10

-

DETROIT

FOUNDED IN 1858

GENERAL OFFICES. LOCKLAND. OHIO

Sales Headquarters: MELROSE PARK, ILLINOIS

Richardson Company

CLEVELAND

complete molding facilities (5) experienced engineering (6) complete laboratory facilities if
your job calls for laboratory research (7) mold
and die design and facilities to produce molds
and dies and (8) conscientious, personal attention to your particular needs.
Why not see what this variety of products and
services can do for you? Send a set of specifications today and learn, without obligation, how
Richardson would approach your job ... find out
for yourself how Richardson's "undivided responsibility" can work to your advantage.

-

INDIANAPOLIS

-

MILWAUKEE

-

NEW

BRUNSWICK.

(N.

J.)

NEW

YORK

PHILADELPHIA

-

ROCHESTER

-

ST.

LOUIS
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ADVENTURES IN ELECTRONIC DESIGN
Centralab's Great New Model 2 Radiohm*

Good Reasons Why
CRL'S Model 2 Radiohm is the Control for You!
14

- -

with pos.tive dotent in both on and off posisistor . . . assure constant contact under humidity and
tions. Tern6nals
with surfaces elevated to eliminate
soldering conditions.
danger of s rortinß to cover legs .
. 1/8" hole diameter
8. Resistor is made of special resistance material bonded
for simplified wiring
. hot tin dipped for easy solderto high quality phenolic for smooth operation, low noise
ing . . m_hanical Icck to prevent loosening in soldering
level, outstanding humidity characteristics.
operations.
9. Cadmium -tipped center terminal provides easy soldering
2. Cadmiurr plated steel corer completely shields resistor.
good shelf life without oxidation. Adequately lubri3. lnsulato, s high dielectric strength permits breakdown
cated for good rotation life, center terminal is fin:shed to
test at 100 volts R. M. S. Dust and dirt can't get in.
give you smooth take-off . . . minimum noise.
4. Slop, of cup design, provides superior switch shielding
10. Laminated phenolic base maintains high insulation re. gives you excellert torque strength without distortion.
sistance under humidity conditions.
5. High grade laminated phenolic shoe maintains high
11. Cadmium -plated steel ground plate assures positive
insulation resistance under humidity conditions.
grounded cover.
6. Contact Spring gives you double wiping contacts on
12. Cadmium -plated steel bushing is accurately finished
both resisto- and center terminal ring
. is accurately
and fit to shaft for smooth rotation.
formed to maintain uniform pressures and minimize noise.
13. Retaining ring.
7. Electro tin-plated terminals provide soldering ease.
14. Shaft. Unlimited variations available to meet your
Tightly crimped terminals give you direct contact to respesi tications.
*Switch Typ., Tapped. Exploded View: Switch Type, Untapped.

1. Switch

DEVELOPMENTS THAT CAN HELP YOU II>
Division of GLOBE -UNION INC. Milwaukee

Centralab reports to

15/16" in diameter,
yet rated at 1/2 watt. That's Centralab's great new line of Model 2 Radiohms. Designed
for television and radio sets, sound and test equipment, the versatile Model 2 is just what you
need for many other electronic uses where a combination of small size and finest performance
is essential. CRL Model 2 Controls are precision built of the finest materials to give you lower
noise level
longer life. Their clinched terminals insure rigid contact to the resistance
element under humidity and soldering conditions. What's more, Model 2's complete line of
provide 24 switch combinations for real flexibility in
3 basic switches
5, 8, and 1 amp.
application and design. For all the facts, see your CRL representative or write direct.
IMAGINE the large variety of uses for peak -quality controls that are only

...

-

Model "1" Radiohm control, rated
plain and switch types.
1/10 watt
No larger than a dime. Designed for
miniature uses.

-

-

2

Let Centralab's
of variations:
Model "E"
Model "M"

--

-

complete Radiohm line take care of your special needs. Wide range
wire wound, 3 watts; or composition type, 1 watt.
Model "R"
composition type, 1/4 watt. Direct contact, 6 resistance tapers.
composition type, 1/2 watt.

Electronic Industry

3

CRL's new Tubular Trimmers come
in 3 basic types, 3 capacity ranges.
Tinnerman locknut and adjusting screw
available on special request.

6

Centralab's TC (Temperature Compensating) Tubular Hi-Kaps, left, are the most
stable capacitors available. With TC Hi -Kaps, there's practically no variation due
to aging or changes in temperature or humidity. For applications where temperature compensation is unimportant, use Tubular BC Hi -Kaps, right.

ICeramic Trimmers are made in five
basic types. Full capacity change within 180° rotation. Spring pressure
maintains constant rotor balance.

8

Centralab's development of a revolutionary, new Slide Switch gives you improved
AM and FM performance! Flat, horizontal design saves valuable space, allows
short leads, convenient location to coils, reduced lead inductances for increased efficiency in low and high frequencies. CRL Slide Switches are rugged and dependable.

Great step forward in switching is
CRL's New Rotary Coil and Cam Index Switch. Its coil spring gives you
smoother action, longer life,

4

For by-pass or coupling applications,
check Centralab's original line of ceramic disc Hi -Kaps. Disc Hi -Kaps
are smaller than a dime!

5

9

Hi -Vo -Kaps are filter and by-pass

ca-

pacitors combining high voltage, small
size and variety of terminal connections to fit most TV needs.

IMPORTANT BULLETINS FOR YOUR TECHNICAL LIBRARY!
ei
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Choose From This List !
Centralab Printed Electronic Circuits

973

42-6
999
42-9

-- - - --- ---

three -tube P. E. C. amplifier.
P. E. C. interstage coupling plate.
COUF LATE
specialized P. E. C. coupling
PENTODE COUPLATE
plate.
Printed Electronic Circuit filter.
FILPIC
AMPEC

953

42-4
42-10

695
981

42-18

814
975

capacitors for use where
temperature compensation is unimportant.
BC Disc HI-KAPS-miniature ceramic BC capacitors.
high voltage capacitors for TV appliHI-:7o-KAPs
cation.
CRL trimmer catalog.
CERAMIC TRIMMERS
capacitors for TV application. For
HI- VO-KAPS
jobbers.
TC CAPACITORS-temperature compensating capacitors.
high-voltage capacitors.
CAS ACITORS
feed-thru capacitors.
FT HI-KAPS
BC TUBULAR HI-KAPs

Centralab Switches

SLIDE SWITCH

cuits.

970
995
722

42-7

--

697
967
720
26

--

applies to AM and FM switching cir-

LEVER SWITCH
ROTARY SWITCH
SWITCH CATALOG

switches.

Centralab Capacitors

42-3

--

shows indexing combinations.
schematic application diagrams.
facts on CRL's complete line of

Centralab Controls
MODEL

"1"

RADIOHM

produced control.

-

VARIABLE RESISTORS

Resistors.

-world's

smallest commercially

full facts on CRL Variable

Centralab Ceramics

CERAMIC CAPACITOR DIELECTRIC MATERIALS.
CRL steatite, ceramic products.
CERAMIC CATALOG

General

Combines Centralab's line of
products for jobber, ham, experimenter, serviceman or
industrial user.
GENERAL CATALOG

research that means lower costs for the electronic
and engineering service work with you. For
sales
let
Centralab's
industry. If you're planning new equipment,
Centralab Representative. Or write direct.
your
in
touch
with
complete information on all CRL products, get

Look to CENTRALAB in 1949! First in component
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CENTRALAS
Division of Globe -Union Inc.
900 East Keefe Avenue, Milwaukee, Wisconsin
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TEAR OUT COUPON
for the Bulletins you want

would like to have the CRL bulletins, checked below, for my technical library!

Division of GLOBE -UNION INC.
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State
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MAlwoukee

AVAÌMBLE TO EA/C/A/EERS
THIS NEW 128 -PAGE

RESISTANCE

HANDBOOK

A complete, authoritative reference
handbook compiled by Wilbur B.
Driver Company to guide you in
the correct selection of resistance
and special alloys. Engineers and
purchasing officials may obtain a
copy without obligation by writing on company letterhead.
COMPOSITE VIEW OF THE THREE
WILBUR B. DRIVER CO. PLANTS

fr

WILBUR B. DRIVER COMPANY
150 RIVERSIDE AVENUE, NEWARK 4, NEW JERSEY
ELECTRONICS
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WITH THE NEW "A.E.C"
REGULATED POWER SUPPLY
UNITS

Left: MODEL PSR-100...30 to 500 volts D.C. at 0 to 300 ma. 6.3 volts A.C. centertapped at 6 amp: 'c: or better regulation under any conditions of operation within
ratings. 10 MV. or less peak -to -peak ripple voltage. Output impedance effectively
zero. High voltage continuously variable from 0 to 500 volts.

095.00

NET PRICE F.O.B. FACTORY

MODEL PSR-104...200 to 1000 volts D.C. at 0 to 500 ma.
6.3 volts A.C. center -tapped at 10 amp; 1 % or better regulation
under any conditions of operation within ratings. 20 MV. or less
Peak -to -peak ripple voltage. Output impedance effectively zero.
High voltage continuously variable from 0 to 1000 volts.
$695.00
NET PRICE F.O.B. FACTORY

Right:

Above, right: MODEL PSR-105 ... 200 to 400 volts D.C. at 0 to 200 ma. from
each of two separately controlled outputs, or 200 to 400 volts D.C. at 0 to
400 ma. 6.3 volts A.C. center-tapped at 10 amp; 1/2% or better regulation
under any conditions of operation within ratings. 10 MV or less peak -to peak ripple voltage. Output impedance effectively zero. Output voltages
$695.00
continuously variable. NET PRICE F.O.B. FACTORY

TEST EQUIPMENT

FOR AIRCRAFT INSTRUMENT

LANDING SYSTEMS

Designed for use
with U.S. Navy type TCS-1 thru TCS-12 transmitterreceiver for 110 or 220 volt A.C. applications. INPUT: 110/220 volts A.C. 50/60 C.P.S. OUTPUT:
400/450 volts D.C. at 200 ma. 225 volts D.C. at 120
ma. 12 volts D.C. at 1.5 amp. 12.6 volts A.C. at 4 amp
NET PRICE F.O.B. FACTORY
$200.00
TCS POWER SUPPLY MODEL PS-106.

TS/67-C ILS SIGNAL GENERATOR .. A crystal -controlled

RF signal generator for sensitivity measurements and
alignment of glide path and localizer receivers. Frequency coverage: 332.6. 333.8, 335, 108.3, 108.7, 109.1.
109.5, and 110.3 mcs.
$1,100.00
.
NET PRICE F.O.B. FACTORY

TS/170-C GLIDE PATH

TEST SET

...Battery operated portable

test oscillator which provides
a crystal -controlled signal at 332.6 , 333.8 or 335 mcs., which may be 30%
modulated from an internal source at 90, 150, 1000 cps. or unmodulated
as desired, for glide path channels GX, GY, and GZ.
$190.00

NET PRICE F.O.B. FACTORY

Power Supplies for Ground Station Operation of SCR 522 VHF Radio. SPECIFICATIONS: INPUT: 110/120/220/240 volts A.C. 50-70
cps, 225 watts. OUTPUT: 300 volts D.C. at 300 ma.
150 volts D.C. at 30 ma. 13 volts D.C. at 4.4 amp.
RA -62 VG RECTIFIER

NET PRICE F.O.B. FACTORY

$138.00

TS/173-C LOC:ALI EER TEST

SET-Left... Battery

operated portable test oscillator which provides a
crystal controlled signal at 108.3, 108.7. 109.1,
109.5. 109.9, or 110.3 mcs., which may be 30%
modulated from an internal source at 90. 150,
1000 cps. or unmodulated as desired, for localizer channels U, V, W, X, Y and Z.
NET PRICE F.O.B. FACTORY

$200.00

BEACON TEST UNIT-Right ... A
crystal controlled, portable, 75 -megacycle transmitter whose output may be tone -modulated at
400, 1.300 or 3000 cycles per second, as desired.
MB-2 MARKER

á140.00

NET PRICE F.O.B. FACTORY

%me'Uca«

éea5zo#eeeut9 eo,

2112 South La Brea Avenue Los Angeles 16, California
7201 E. Marginal Way Seattle 8, Washington Cable: AMETRONEER Teletype:
16

Additional information, ail
unite, available on request.

Telephone: WEbster 3-5829
L.A. 641
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Plastics where plastics belong

For

dimensional stability

low moisture absorption
and strength

..

.

"Doing something about the weather" is a field of science in
which considerable progress has been made. And Synthane
laminated plastics have helped make this advance possible.
Synthane has been selected for many interesting applications
because of its unusual combination of chemical, electrical
and mechanical characteristics, such as ease of fabrication,
moisture and corrosion resistance, and excellence as an
electrical insulator.
One example of Synthane in science and industry is the
Radiosonde, illustrated below, a product of the Johnson
Service Company.

~`

eh'
r

ta

The Radiosonde may ascend as high as 140,000 feet,
encounter temperatures as low as -60°F., and meet relative
humidities up to 100% while sending back complete information about temperature, humidity and barometric pressure.
The materials of which it is built must be stable, impervious to moisture, resistant to fungus growths, light and strong.
Synthane was selected because it meets all these requirements and is easily fabricated.
These characteristics of Synthane may suggest its use in
your product or process. If so write us today for more information without obligation. Synthane Corporation, 6
River Road, Oaks, Pennsylvania.

SYNMANE]
SHEETS

RODS

TUBES

FABRICATED PARTS

MOLDED -LAMINATED

where Synthane belongs

MOLDED -MACERATED

\

\\ `

\

`

....,

...

\
Distributor Breaker Arm. Manufacturer sought good wear resistance
and electrical insulating ability. His extra values: Impact fatigue resistance, low moisture absorption, vibration absorption.

1

°)

at the extra values
Over at the right are four parts made of Synthane
laminated plastics. Synthane was selected for
these important jobs because of one or two mechanical, chemical or electrical characteristics.
In each application the user found that Synthane
was not only a better material in the major requirement but it gave him a valuable and desirable extra by reason of other beneficial
properties. This is true of almost every Synthane
application because our type of laminated plastics
is unusual for its combination of values.
Synthane is strong, light, hard, and dense. An
excellent electrical insulator, it has high dielectric
strength, low dielectric constant, and low power
factor. Highly resistant to moisture, abrasion,
corrosion, and wear, Synthane is easily worked
on production equipment. It is a set plastic, di-

Piping for Nylon Sizing Machine. Designer needed good torr
sion resistance. His extra values: Light weight, strength.

Vee Belt Pulley. User required light weight. His extra values: Wear
resistance, stability, low power loss, reduced lubrication problem.

mensionally stable over wide variations
of temperature.
If these few of Synthane's many desirable
properties and abilities suggests its use in your
product or process, clip and mail the coupon
today, let us help you with materials, design or
fabrication of parts.

FOR

r

Hosiery Examining Form. Processor looked for smooth, non -sagging
surface. His extra values: Rigidity, light weight, black finish all -the -way through, freedom from warping, hardness.

MORE INFORMATION ABOUT YOUR EXTRA VALUES

rhudi

'13
SYNTHANE CORPORATION,

6 River

Road, Oaks,

Pa.

Gentlemen:
Please send me without obligation a complete catalog of
Synthane technical plastics.

SYN1IIANE

Name

PLAN YOUR PRESENT

Address
City

AND

FUTURE WITH SYNTHANE

Company

Zone

State

IIMIHMENIO

SHEETS
TECHNICAL PLASTICS
FABRICATED
TUBES
RODS
MOLDED -LAMINATED
PARTS
MOLDED -MACERATED
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Says GENE ANTHONY

Manager. Service Department
General Electric Supply Corp.
New York City

C"MAKES TV SET ALIGNMENT EASY"

I

N

the biggest, ffastest, toughest TV market

in the world, TV set alignment is no longer
a difficult, time-consuming job. Three new
coordinated G -E test equipments now assure
ease, speed, and accuracy in this work.
Says Gene Anthony, one of the best known
service managers in New York: "The new
G -E Test Equipment Package has improved

our operation tremendously. Alignment work
that used to require all the time of specialists

.9/0.

e.yee:p.p,

_

in our shop is now performed with full confidence by any one of our men. Operation
and controls of the three instruments-Variable Permeability Sweep Generator, Crystal
Controlled Marker Generator, and Cathode
Ray Oscilloscope-are simple and easy to
understand and can be taught quickly.
"With this equipment we do all kinds of TV
service work-including mass alignments and
the servicing of head ends as separate units."

General Electric Company

Building 1, Room
Electronics Park

1

Syracuse, New York

GENERAL

Send me complete data on the new GE Television Test Package.

ELECTRIC

NAME
ADDRESS
CITY_

STATE

1
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Leyden Jar in his famous lightning -kite
experiment. It was Franklin who
identified the principle and improved
on the jar with the simple "Franklin
Pane," a piece of glass with tinfoil on
each side. Today's condensers are
practically piles of Franklin Panes.
Between 1745 and 1750 divers Europeans were experimenting excitedly
with The Leyden Jar. Dr. Priestly
declared its discovery to be "the most
surprising yet made in the whole
business of electricity."
Early in 1747 Peter Collinson, fellow
of the Royal Society, sent an "electrical
tube" to his friend, Benjamin Franklin,
in Philadelphia. As usual Dr. Franklin
had some ideas of his own* and used a

'Puckish old Ben even made a "magic portrait"
of the King out of metal on glass with a removable crown. When an uninstructed person attempted to remove the crown he received a
"tremendous shock." This served as a warning
for too ardent patriots.

That's betterDr. Fran

The Franklin Pane

.71

-this

one wilt

t

The "Franklin Pane," prototype of the modern
condenser, was a sandwich of glass and tinfoil
and would have to have been the size of a boxing
ring to equal in electrical capacity this new condenser, made of Smith paper, that's smaller than
a package of chewing gum.

o in 1your

pocket

and prevent most shorts at the same
time. In our continuous coating machines Smith evaporates metal under
high vacuum. The metallic vapor,
deposited on a moving strip of lacquered
paper, forms a conducting film only 3 to
5 millionths of an inch in thickness.
This is only 1/50 of the thickness of the
foil formerly used. This metal -coated
paper is also self-healing. If a momentary excess of voltage should puncture
the paper the zinc coating vaporizes
and recedes from the edge of the hole
where it can make no contact with the
next conducting layer. Extra layers of
paper for insulation insurance are no
longer necessary.
So, with 1/50 of the conductor and a
half (or less) of the insulator the new
Smith paper saves about 75 % in the
bulk of the finished condenser. Such a
decrease in size and increased life

It was Franklin who took the first step
toward the modern condenser. The most
recent step in its improvement has been
taken by Smith Paper, Inc. of Lee, Mass.
Smith has been making very thin
papers as thin as
papers for years
.00025 in. With the growth of electronics
Smith's condenser paper became a

-

product of considerable industrial
importance.
An ordinary condenser is a roll of
many alternate layers of conducting
metal and non-conducting paper each
of which, for compactness, should be as
thin as possible. But there are limits to
their thinness for should a momentary
overload break through the insulator
the condenser is short circuited and
ruined.
Now, with the help of National
Research, Smith has found a way to
greatly reduce the size of condensers

=

mid condenser
Actual size

expectancy are great advantages to all
makers of television and other electronic
equipment.
Isn't it cheaper to make a better
product than to promote an ordinary
one? We at National Research believe,
by the evidence of our own experience,
that it is. And we also believe that in
the unexploited uses of industrial
research lie the greatest opportunities
for profit now offered to industry. To
industry
we can
to your business
bring the best in brains, organization
and equipment with an unequalled
accumulation of experience.

-

-

PROCESS DEVELOPMENT
INDUSTRIAL RESEARCH
HIGH VACUUM ENGINEERING & EQUIPMENT
Coating
Applied Physics
Distillation
Dehydration
Metallurgy

-

-

-

-

NATIONAL, RESEARCH CORPORATION
SEVENTY MEMORIAL

DRIVE

CAMBRIDGE, MASSACHUSETTS

In the United Kingdom, BRITISH -AMERICAN RESEARCH, LTD., London S.W. 7,

18

England-Glasgow

S.W. 2,

Scotland

November, 1949
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Irritated in flux and construction but
never equalled by any solder at any price!

ERSIN
TECHNIC

A

ADVANTAGES
SOLDER

PAUL TICORE

*

three .emote

ity
win,

cores

of flux eliminate

possibi

of no flux in o portion of

the

which may occur

in

single

cored wider. Guaranteed continuity of
the flue stream prevents "dry' joint
I. e. hose having high electrical .r
sistance.

Shown

in use of pye

td. Laboratories
in England.

Although there ore three cores of flux
in Mullicore, the total percentage of
Aux la solder is lest than many singl

1

gored solders.

rapid melting results from t
multiple core construction which p
vides dinner walls of solder Mon a
found in same gouge single cored solder.
Very

Shown in use of Allen.
DuMont laboratories,

Inc.

in

the

U.

S.

A,.

Multicom' s unique properties make perfect ¡Malt possible on difficult metals
and alloys, even if oxidized.

Ability to tin rapidly
joints with
per pourrl.

ERSIN

INTERNATIONALLY
PREFERRED

FLUX

Enin Fla

will
It is

produces perfect

less solder. Greater coverage

is exclusive to

BY LEADING TELEVISIOV

Multitore and

not be found in any other solder.
a h gh grade, water white rosin,

MANUFACTURERS

homogeneously activated.

Tie Woid's Finest
3 -core Solde'
le only solder
trade with non -corrosive,
e.ctra-active ERSIN FLUX!

Ersin Flux hot a vigorous fluxing action
and posse, ses the non -corrosive and pro.
lectivo features of the original rosin.
Soldered

oints made with Enin 'Flux

do not corrode even offer prolonged exposure to any degree of humidity. It

climatic condifrom the Arctic to the

has been tested under

tions ranging
Tropics.

Enin Flux reduces the surface tension
of molten solder, causing it to wet
metals rapidly, increasing speed of
operation with resultant production
economies..

e

*

Feet from objectionable odor. Non-toxic
la use.
Leaves neteing but pure rosin on the
work alter soldering, and may be used
wherever p gin rosin Is specified. Complies with all pertinent Federal Specifications.

All popular gouges and alloys available from NewVaek stack
Address U.

Write for Helpful

Booklet

"SOLDERS AND SOLDERING"

S.

A. and Canadian inquiries to

MULTICORE SALES CORP.
164 Duane Street

New York 13, N. Y.

Inquiries regDrdirng ot,er territories to

MULTICORE

LTD.

SOLDERS

Mellier House, Albemarle Street

London, W.

1,

England

LOWER COSTS

INSULATOR

for

in materials manufacturing and fabrication can usually achieve two things:
1. Lower costs. 2. Get it done.

Here is a checklist of fibrous and plastics materials, at least one of which probably goes into the products you make.
And here arc the services Rogers is
equipped to perform in connection with
those materials.
From blueprint to production line,
often
Rogers can help at every step
by drastic cost reductions. Whether your
part is a simple paper punching or a
complex plastics unit, Rogers' experience

Rogers is objective on materials, effective on fabrication.

For additional information on any
material or service listed, please write,
wire, or phone. Rogers Corporation,
107 Mill Street, Manchester, Connecticut.
Telephone: Manchester 5163.
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GENERAL DESCRIPTION OF ROGERS MATERIALS
PLASTICS MATERIALS
BOARDS. For molding. Ideal for parts
requiring high flexural and high impact strength,
ROGERS

COVER

these thermo-setting phenolic resin boards ore fastcuring, have a low bulk factor, and are available
in the form of sheets, strips, and time -saving pre-cut
blanks and stamped pre-shaped preforms ready for
loading in the mold.

For laminating. These phenolic resin boards are
formulated for laminating to produce punching,
decorative, and other laminated sheet stock.
ROGERS BOARDS). Molding
(Diced
materials with medium -high impact strength and low
bulk factor which may be preformed on automatic

MOLDICE.
GOGGLES

INSULATOR

tabletting

machines.

They

may

be

compression,

transfer, or plunger molded.
These are medium -high impact phenolic
molding materials with excellent finish, low bulk
factor, good preformability and good moldability.
They can be made in colors and special formulations and may be compression, transfer, or plunger
molded.

LURON.

LATCH

TEMFLEX. These ore thermoplastic boards which
may be laminated or used without further applica-

tion of heat and pressure, depending
plastic used in its formulation.

upon the

LAMINATED SHEETS. These are ROGERS BOARDS
or TEMFLEX boards which have been laminated.

PROTECTOR

PRE -SHAPED PREFORMS. Pre -shaped

preforms, either

cast os pulp preforms, or stamped

from ROGERS

BOARDS, constitute a means of quicker molding of
stronger parts. The material is in the shape of
the mold, ready for drop -in by the operator.

'Materials made by Rogers and formerly marketed

by Bakelite Corporation under Bakelite BM numbers.
Now made and marketed by Rogers.

SPECIALTY FIBRE BOARDS
DUROIDS. These materials combine cellulose fibres
and non -phenolic resin. The DUROIDS, although

they are rigid, tough boards with high impact
strength, have sufficient resiliency to be formed,
drawn and shaped. Their characteristics are similar
to vulcanized fibre but they are not brittle. Various
grades are available to meet special requirements.
3G443. This material is a blend of new cotton
cuttings, kraft pulp and a thermoplastic resin that
adds rigidity and stiffness. Sizing provides moisture
resistance.
3G316. Made from a combination of chemical
this material is useand rosin -sized
wood fibres
ful and economical for mechanical applications not
requiring electrical insulating qualities.

-

-

SHOE MATERIALS
of elastomers and
other materials, in combination with cellulose fibres.
DURAMID and BAYFLEX feature high strength and
the ability to hold stitching, and may be cut and
These products are deft blends

trimmed easily and cleanly.

ELECTRICAL INSULATING
PAPERS AND BOARDS
Neutral as well as chemically and electrically clean,
these materials have excellent heat -aging characteristics and high dielectric strength.
DURO is made from 100% new, selected cotton
cuttings; KAYGREY from 50% new cotton cuttings
and 50% kraft; KAYROK from 100% purified noncotton cellulose. KAYPAR is made from 100% kraft
pulp; ROYALGREY from 75% new cotton cuttings
and 25% kraft pulp. Thicknesses in these materials
range from .007" to .125". In many applications,
these materials can be used for both electrical insulating and structural purposes.

SPECIAL FORMULATIONS
Rogers' manufacturing and research facilities per.
mit the development of special formulations involving various combinations of vegetable, mineral or
animal fibres with natural or synthetic resins and
other addition agents. Production samples can be

produced with as little as 25 lbs. of raw materials.

Dota and samples of materials will be sent promptly upon request.

Material For Your Application
GUIDE TO MATERIALS AND SERVICES AVAILABLE FROM ROGERS
/

THESE SERVICES ARE

PERFORMED BY ROGERS
CONNECTION

IN

WITH

MATERIALS
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Performance for

Cathode-ray Oscillographs

TYP E 3 04-H
COMBINED IN ONE INSTRUMENT

BEEN

AND

OFFERED

.aT

cathode-ray tube is possible, wit.
the high resolution of a 5 -inch
screen. Full positioning is ava table over this entire expanded
range on both axes.
RECURRENT AND DRIVEN SWEEPS

HIGH -GAIN AMPLIFIERS

X- AND Y-AXES
Sensitivity: X -Axis, 50 millivolts rms per inch
(AC and DC). Y -Axis, 10 millivolts rms per
inch (AC and DC).

Frequency Response: DC amp. X and Y
Axes, 0-100,000 cps within 10%; 0-300,000
cps within 50%. AC amp. X and Y Axes,
20-100,000 cps within 10%; 20-300,000 cps
within 50%.
No pattern "bop" even with sudden changes
in signal level. Excellent stability and minimum microphones and drift. Provision for
applying signals directly to deflection plates.

Variable from 2 to 30,000 cps. Sweep speeds
faster than 0.75 inch/psec. with fully expanded time base. Provision incorporated for
sweeps of 10 seconds and slower through
the connection of external capacitors at front
panel terminals. Sync amplifier with sync polarity selection is provided

INTENSITY MODULATION
input terminal on front panel is capacitively coupled to grid of cathode-ray
tube. 15 volts peak will blank trace fully at
normal intensify.

EXPANSION OF DETAILS
Due to available deflection of over 4 times
,full -screen dïameter on both X and Y Axes,
performance equivalent to that of a 20 -inch
eFull .details
©

ALLEN B.

OU MONT

POTENTIAL,
Du Mont Type 5CP-A Cathode -Ray Tube in
the Type 304-H is operated at overall accelerating potential of 3000 volts, facilitating
use of long-persistence screens to take full
advantage of low-frequency recurrent
sweeps, fast -driven sweeps, and DC amplifiers. Type 304, a lower -price version, is also
available, operating at an overall accelerat-

ing potential of 1780 volts.

of performance and applications are contained in

LABORATORIES. INC.

ALLEN

B.

DU

MONT
T

22

LOW COST!

ADDITIDNAL FEATURES
engraved. permanently -moan ed calibrated scale peatly fail tales quantitative
measurements. Mu -Metal magnetic shield affords maximum protection of cathode-ray
tube from effects of external magnetic fields.
Du Mont Type 2501 Bezel permits attachment
of such accessories as De Mont Types 271-A
or 314-A Osciliograph-Record Cameras.

Ar_

MECHANICAL DETAILS
131/2"-, Width, asa"; Depth, 19";
Weight, 50 lbs. Housed in metal cabinet with
gray wrinkle finish. Panel reverse etchedwhite on gray.

height.

Z -Axis

INCREASED ACCELERATING

Sync limiting provided on recurrent sweep,
so that sweep length and synchronization
are maintained as signal level varies.

SUCH

-

STABILIZED SYNCHRONIZATION

j

FEATURES

THESE

BEFORL HPVE

NEVER

O

N

,

TRIED AND PROVED
This oscillograph has undergone a most rigid
field test both in our own laboratories and
again in selected laboratories and institutions throughout the country. In a great variety of applications, every feature has been
given a thorough workout. The Type 304-H
is not a new instrument of unknown quality,
but definitely an oscillograph of TRIED AND
PROVED EXCELLENCE.

PRICES

Type 304-H, $307.50. Type 304, $285.00.

a 12 -page bulletin obtainable by

writing

LABORATORIES,
NEW

to...

I

N
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B -8M -12S

Plug -In

No. 10 -O -9T
Octal

No. 8 -N -9T
Noval

No. 6 -M -6T

Miniature

SOCKET
TURRET

A NEED FULFILLED
The Vector Socket -Turret is

a

new and unique terminal structure

on which the circuit components associated with a vacuum tube
may
be neatly connected directly at the socket. This is accomplished
by

combining a tubular terminal post or "turret" with a standard type of
vacuum tube socket. By this means stage sub -assemblies are readily
formed and these can be quickly installed with a minimum of connections thus simplifying the construction of electronic equipment.

FOR COMPACT ASSEMBLIES
Space under the socket, usually wasted, can now be used effectively. Components may be mounted from socket to turret, entirely on
the turret, or from one turret to another, thus achieving compactness
without overcrowding.

A BOON TO THE EXPERIMENTER
Circuits can be wired quickly without fuss and planning as to
mountings. Troubles caused by spurious coupling, stray capacitance,
hum pickup are minimized due to short leads.

AN AID TO PRODUCTION
Cuts down on connections, terminal strips, cable forms, produces
simplified sub -assemblies. Turrets are economical, neat and efficient.

ASSEMBLED UNIT
PATENT PENDING

MANY TYPES ARE AVAILABLE
Socket -Turrets are available for octal, !octal, miniature and noval
tubes in a large variety of sizes and styles, including types for coil
forms with tuning slugs.

Also available are Plug -In Socket -Turrets having octal style plugs
at the end of the turret opposite the socket and with or without
shield cans.

WRITE FOR DETAILED INFORMATION

Vector Electronic Company
1101

RIVERSIDE

DRIVE

LOS ANGELES 31, CALIF.
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Chemically Processed-Highly specialized chemical equipment, such as illustrated here, reacts
carbon monoxide with iron -containing ores to

form liquid iron pentacarbonyl. Further processing decomposes the liquid into the spheres which
are Carbonyl Iron Powder. The closest attention
to detail assures products of constantly uniform properties.

.
carbonyl iron
o
Plant Facilities-The Grasselli N.J. plant,
right, was the sole producer of Carbonyl Iron Powders until this month.
Now, increased production will be forthcoming from the new plant at Huntsville,
Ala. The demand for all grades of Carbonyl Iron Powder has made this production increase necessary.

G.A.`¢"
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Laboratory Controlled-Every batch of CIP
must be put through very extensive laboratory tests to keep quality high. Test cores are
made from every batch at the lab. Above, a
small section of the test equipment.

powders are superior
Carbonyl Iron Powders are high qua.ity products with low loss
characteristics-superior in every way because this quality is achieved
by strict control in processing. These high "Q" materials work best
because they are manufactured and tested for quality under the
most careful conditions.
Chemically, Carbonyl Iron Powders are high in iron with an absence of non-ferrous materials. Structurally, the particles are spherical,
built up of concentric cells. Particle distributions range from 0.5 to
15 microns diameter. Some grades are mechanically hard and quite
incompressible. Hysteresis loss is low, insulation is easy thus keeping eddy currents low. Particle size distribution is controlled.
The illustrations on these pages show to some extent the manufacture, the tests for quality, and the checks on control made by
GA&F. For more detailed information on any problem involving
Carbonyl Iron Powders write .. .

-

MEMBER

METAL POWDER

ASSOCIATION

ANTARA* PRODUCTS
GENERAL ANILINE & FILM CORPORATION

444 Madison Ave.
New York 22, N.Y.

Instruments, such as
Production Controlled
these, control the processes which make Carbonyl Iron Powders. Such control makes possible the constant uniformity of CIP. The panel
above is one of many instrument boards used
for controlling the processing of GA&F Carbonyl Iron Powders.

*1

yl Iron Powders
ELECTRONICS
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ESTABLISHED 1885

y
MODEL U-16
1

LABORATORY TEST CHAMBERS
Bowser refrigeration units, producing temperatures as low as minus -150 f., are
designed to meet the rigid requirements of Industry in testing, processing and laboratory procedure. They are the result of many years of research and development .. .
and are available in a number of standard models. Experienced Bowser engineers
will design special units to meet specific requirements.
LABORATORY UNITS
for the user who requires
varying conditions of temperature, altitude and relative humidity. A typical
application
.
complete
testing of aircraft instruments under various conditions of flight.
2. INDUSTRIAL UNITS
for the user whose requirements do not call for conditions of high altitude or
relative humidity, but low
temperatures only. A typical application .
.
the
expansion fitting of bush1.

4.

.

.

BOWSER SPECIAL ENGINEERING

HUMIDITY

RELATIVE
UNITS

for the user
whose products are not affected by low temperature
or high altitude, but by

.

.

.

moisture

.

.

.

-

essed.

200°F. Unit capable of attaining
vastly lower temperatures than ever
before
presented
commercially
in
Industrial Refrigeration without the
use of liquid gases.

ings.

UTILITY UNITS

.
.
for
the user who does not require the accuracy of our
Laboratory Units. A typical application
production line spot checking of
radio components.
.

Achievements obtained through many years of research are now available to you through Bowser's Special
Engineering Service Program.
This service offers you
the results of the engineering functions performed in
conjunction with the standard line of Bowser products.

...

Write for complete description.

testing for
content of
being proc-

ALTITUDE
VACUUM
UNITS
for the user
whose products or testing
requirements are not affected by temperature or
humidity, but who is primarily interested in noting
the effect of varying atmospheric pressures. A typical application . . . testing
and proving the advantages
or limits of vacuum packaging, as well as standard
aircraft testing.
.

.

3.

.

the moisture
paper as it is

.

5.

A typical

only.

application

.

.

OTHER BOWSER UNITS
Some of the many Bowser Units are shown

and briefly described on this page. They
have a wide scope of operation throughout industry, not only in laboratory research but
in the production of plastics, liquids, metals, instruments, chemicals, etc. Complete
details regarding any of them are available upon request.
MODEL T -5-T-11

BOWSER, INC. REFRIGERATION
IN
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CANADA.

S.

F.

BOWSER

CO.,

LTD.,

344

DIVISION

- 420

SHERMAN

LEXINGTON AVE-, N. Y.

AVE.,

HAMILTON,
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Wire and Ribbon

Resistor and Radio Alloys
FOR RESISTANCE
There are Driver-Harris Alloys for every electrical resistance requirement.
Most widely used are:
Nichrome* and Nichrome* V, for winding large value resistors where
overall size is limited, but dependability is a must.
. Manganin, for fixed stability and constant resistance under normally
variable operating conditions; examples being precision bobbins,
potentiometers, National Bureau of Standards type resistance standards.
. . Advance*, most frequently specified for precision resistors in electric
meters and laboratory testing devices, because in its finer sizes it has a
temperature coefficient of only ±.00002/°C.
. . . Karma*, high ohmage, 800 ohms/cmf at 20°C., makes possible
extremely small resistors. Especially suitable for service in resistors
requiring negligible temperature coefficient of resistance. Thermal e.m.f.
against copper only .002 millivolts 1°C. between 0'C. and 100°C. Where
mechanical strength is important, larger di'meter Karma wire can be
used for a given resistance per foot.
Plus a total of more than 80 electrical heat and corrosion -resistant
alloys which singly, or in combination fill any electrical resistance

...

specifications.

FOR RADIO
Always abreast of the latest developments in radio metallurgy, DriverHarris has been headquarters for Radio Alloys since the earliest days of
the industry. In greatest demand are:
Nickel and Nichrome*, for plate strip. Thin but rigid, they take a
tightly adhering heat radiation coat.
. Gridnic* Alloys, having a very low electron emission
especially
suitable in tubes where back-emission is involved.
. Cathode Sleeve Material: special melted Nickel Alloys to meet any
emission requirements.
Other widely accepted D -H Alloys, meeting or exceeding most radio
specifications are: Nilvar*, #42 Alloy, #52 Alloy, and Nickel "A",

-

trDn. rrE" rrZ"

4v°S

4

10

- Driver-Harris

For efficiency and dependability
Specify Electrical Resistance and Radio Alloys by

COMPANY

HARRISON
The

B.

NEW JERSEY

Los Angeles
San Francisco
Cleveland
GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada

BRANCHES. Chicago

Detroit

Seattle

(Trade Mark

Peg. L.

S.

Pot. Off.

Designed for Application

GRID DIP METER
The No. 90661 Industrial Grid Dip Meter and its companion, No. 90651
standard Grid Dip Meter, are calibrated stable rf oscillator units with a
meter to read grid current. The frequency -determining coil is plugged into
the unit so that it may be used as a probe.
These instruments are complete with a built-in transformer type A.C.
power supply and internal terminal board to provide connections for
battery operation where it is desirable to use the unit on antenna measurements and other usages where A.C. power is not available. Compactness has been achieved without loss of performance or convenience of
usage. The incorporation of the power supply, oscillator and probe into a
single unit provides a convenient device for checking all types of circuits.
The indicating instrument is a standard 2 inch General Electric instrument
with an easy to read scale. The calibrated dial is a large 270° drum dial
which provides seven direct reading scales, plus an additional universal
scale, all with the same length and readability. Each range has its individual plug-in probe completely enclosed in a contour fitting polystyrene
case for assurance of permanence of calibration as well as to prevent any
possibility of mechanical damage or of unintentional contact with the
components of the circuit being tested.
The No. 90661 and No. 90651 Grid Dip Meters may be used as:
1. A Grid Dip Oscillator
2. An Oscillating Detector, or
3. A Signal Generator
4. An Indicating Absorption Wavemeter

JAMES MILLEN
MAIN OFFICE

The most common usage of the Grid Dip Meter is as an oscillating frequency meter to determine the resonant frequencies of de -energized tuned
circuits.
The No. 90661 Industrial Grid Dip Meter is completely calibrated for
laboratory use and incorporates features desired for both industrial and
laboratory application, such as a 3 wire grounding type power cord. The
Industrial Grid Dip Meter and its associated coils are furnished in a suitable carrying case.
The No. 90651 standard model Grid Dip Meter is a somewhat less expensive version of the Grid Dip Meter. The calibration, while adequate
for general usage, is not as complete as in the case of the industrial model.
It is supplied without grounding lead and without carrying case.
The No. 90661 Industrial model is available direct from the Instrument
Division. The Standard Model 90651 is carried in stock by franchised
distributors.
Frequency Range: 1.7 to 300 megacycles in seven overlapping ranges
Size of Grid Dip Meter only (less probe): 7 in. x 3 3/16 in. x 33/s in.
Millen Laboratory Instruments are illustrated and described
in the new printing of our Laboratory Equipment catalogue, a
copy of which will be mailed upon request.

MFG. CO., INC.
AND FACTORY

MALDEN, MASSACHUSETTS, U. S. A.
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"THESE TUBES HAVE HIGH RATED
PERFORMANCE TO MEET THE
DEMANDS OF WELDING'S NEW,

MORE EFFICIENT METHOD."

Electric meets new industrial -tube needs
with new designs. A special internal baffle
speeds up de -ionization of the mercury
vapor. This permits high current peaks, minimizing the risk of arc -back. In its other features,
the tube is a standard G -E ignitron for power
conversion and control-sturdily made, dependable, long-lived.
To select the right ignitron for your 3 -phase
welder -control circuit, first check the list below.
Then telephone your nearby G -E electronics
office for further information and guidance. Or
wire or write General Electric Company, Electronics Department, Schenectady 5, New York.

INDUSTRY has welcomed

3 -phase design in welders because peak power
needs are much less, and the load is balanced
heavier
weldability is better
welds can be made
throat depths can be increased with little or no extra power needs .. .
metals of many types, from steels to aluminum
alloys, can be welded on the same machine.
This is an impressive list of plusses, and to control 3 -phase welding with its greater demands on
the tubes in the circuit, ignitrons must have superior capacity for handling high peak currents
without arc -backs.
Type GL -5822 is an example of how General

...

...

...

VOLTAGE AND CURRENT LIMITS FOR 3 -PHASE WELDING
teak voltage
forward and inve

Ignitron ty
-

GL -5822

GL-5554/FG-259-B
GL-5555/FG-238-B
*Straight-line interpolation

1,200

Jr)

e

2,100 v
2,100 v
log -log paper is

GENERAL

Max peak and avg
anode current

1,500 amp
20
420 amp
70
600 amp
75
1,200 amp
150
allowed between corresponding current points.

-
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"Clocked" in Record Time
No. 102's at Five Star Company increase production by

synchronizing output on basis of time required for manual operations
Experience of the Five Star Company, West
Chesire, Conn., shows how one manufacturer
can profit from use of Universal Coil Winding
Machines.
This company, manufacturing a variety of coils,
uses the No. 102 Winders shown below to produce
coils for electric clocks, winding six coils at a time
from unrolling spools of No. 38 enameled wire.
Relay coils, ringer coils and switch coils are
other bobbin -type coils wound on this machine
which permits synchronization of winding time
on the various heads with handling time per coil.
Coil size is accurately controlled by an elec-

trically-operated counter which automatically
stops each head upon completion of the coil.
Steel -strap control of tension makes it possible
to handle even the finest wires.
Other Universal Coil Winders in this plant are
the No. 104 which winds paper -insulated coils
and the No. 96 which winds cotton -interwoven
coils for business machines.
Write for bulletins on Universal Coil Winders
-No. 84, lattice-type; No. 96, layer -wound; No.
98, gutter -wound; No. 102, spool -wound, non insulated; Nos. 104 and 105 paper -insulated, in
stick form.

UNIVERSAL WINDING COMPANY, Dept. L,

P.

O. Box 1605, Providence 1, R.

WINDIN
ACCURATELY
FOR
USE
30

OILS

IN

I.

QUANTITY

AUTOMATICALLY

UNIVERSAL WINDING MACHINES
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GREATER EFFECTIVENESS

lete°41°*
044494

W -1 -D -T -H
ONTROL

..

and many times the
permeability in half the size
,

Molded of a unique powdered material hay,
ing exceptionally high permeability, Stack,
pole Ceramag iron cores bring a new, highet
standard of efficiency to television horizontal
image deflection circuits. In screen areas
where there is a sudden voltage drop,
Ceramag cores give ratios of from 1 to 8
or more compared with 1-5 for previous
high permeability types. Complete details
or samples to match your requirements sent
on request.

FOR TV FLYBACK
TRANSFORMER CORES
Permeability on the order of 10 to 1
by comparison with conventional iron
cores for flyback transformer applications, is readily possible with the new
Stackpole Ceramag types. In addition,
Ceramag cores are much smaller, have
higher resistance, operate cooler due
to absence of eddy current losses.
OLD
STYLE

HIGH

EI,IIfEA ILITY

(Mee/
STACKPOLE
CERAMAG CORE

Electronic Components Division

STACKPOLE CARBON COMPANY
ELECTRONICS

-
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MITCHELL -RAND DOES IT AGAIN!
PRODUCES SEALING COMPOUND
1820EX FOR FLUORESOENT BALLASTS
AND GENERAL TRANSFORMER USE
with greater thermal conductivity; contaiiiiite half the, conventional amount of filler, having the normal in cushioning
effect anca AT LOWER PRICE than is being charged for less
effective sealing compounds used for ballasts and transformers
READ

THESE

TIONS

AND

YOUR

FREE SAMPLE

1820EX

will

...

WRITE

-

S.P. (R&B)

SPECIFICAFOR

PENETRATIONS

OF

32

ten gallons

/200/ 60

77/100/5

for your tests
and comparison .. you'll
be sent

115 /50x5

.

agree

1820EX

is

better

than any ballast and gen-

POUR TEMP.

eral transformer coni

FLASH POINT

pound now available
and at

NOTE THE RESULTS OF THERMAL CONDUCTIVI

I

..

.

lower cost, too!

FIRE POINT

DUCTILITY AT

77

-.
-

F

14
18

26

1.143

400

F

480

F

540

F

2.0

t

TESTS CONDUCTED BY TESTING LABORATORIES.

The pothead compound, No. 1820, was tested

SPECIFIC GRAVITY

235 '245

for

thermal conductivity on a modified form of the
guarded hot plate apparatus described in A.S.T.M.
Standard C-177.

Thickness
Inches

Mean
Temperature

1.0

160°F

Thermal Conductivity

BTU/hr/sq. ft./°F/inch
1.78

Yes, MITCHELL -RAND DOES IT AGAIN

produces 1820EX, a sealing compound, for fluorescent ballasts and general transformers,
with greater thermal conductivity; containing half the conventional amount of filler, having the normal in cushioning effect, and at a lower price
than is being charged for less effective sealing compounds used for ballasts and transformers.
You can rely upon Mitchell -Rand for compounds and waxes to meet your specific requirements, and should the need arise
to meet a particular condition, then Mitchell -Rand will create the comp ound embodying every quality required.

fora

special formula

Mitchell -Rand has more than 3500 compound and wax formulas to resist high voltage breakdown, salt spray atmosohere, humidity, cracking or
flaking, acids and alkalis. They have excellent flexibility and adhesive qualities, high cold flow and good thermal conductivity. Mitchell -Rand
waxes penetrate fibre, floss, bakelite, paper and cloth. They have low viscosity, high surface tension and good electrical characteristics.

MITCHELL -RAND INSULATION CO. Inc
A PARTIAL LIST OF M -R PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE AND CLOTH
INSULATING PAPERS
AND TWINES CABLE FILLING AND POTHEAD COMPOUNDS
FRICTION TAPE AND SPLICE
TRANSFORMER COMFIBERGLAS SATURATED SLEEVING
VARNISHED CAMBRIC CLOTH AND
POUNDS
ASBESTOS SLEEVING AND TAPE
MICA PLATE, TAPE, PAPER, CLOTH, TUBING
FIBERGLAS BRAIDED SLEEVING' COTTON TAPES, WEBBINGS AND
TAPE
VARNISH
IMPREGNATED
TUBING
INSULATED VARNISHES OF ALL TYPES EXTRUDED PLASTIC TUBING
SLEEVINGS
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MESSAGE TO AMERICAN INDUSTRY

7 7 t

h

OF

A

SERIES

MUDDLING
in High Places
It is

time for men in Washington and London to
stop toying with the problem of international trade.
We of the democratic West are at a turning point
in our economic affairs. A false step by either the
United States or Britain could lead quickly to disintegration of trading between the people of the world
as we have known it for the past hundred years.
Recent meetings of diplomats in London and Washington have not lifted us out of this danger.
By two simple tests you and I can measure the sincerity of the men in Washington and in London who
are trying to solve what they call "the dollar crisis."

One test applies to the British: Is Britain making an
honest effort to re-establish itself as a real competitor
in world markets?
The other test applies to us in the United States:
Are we willing to see Britain re-emerge as a strong
competitor in world markets-even in our own home
market-and to help her do so?

Today, even though both countries have faced the
devaluation test, the answer to these questions probably is no.

I
The situation we face is, in fact, unprecedented.
In every important industrial country of the nonCommunist world, except Germany and Japan, production is above prewar volume, thanks largely to
the Marshall Plan. Yet trade between nations is
shackled as it has never been since the 18th century.
And the shackles grow day by day. What is worse,
two distinct trading areas the .dollar area and the

-

-

sterling area have grown up in the non-Communist
world, and the gulf between them grows wider.
What kind of leadership have the United States
and Britain had in the face of this crisis? President
Truman late in August wisely checked the trans Atlantic bickering over the dollar crisis. But Mr.
Truman showed no awareness of the basic question
that the American people must soon decide: Is the
United States able and willing to generate trade between nations, as Britain did in the 19th century?
What have British leaders offered us? Foreign
Secretary Bevin and Chancellor Cripps called their
September visit to Washington "one of the most important missions in history." But they did not tell the
British people, and perhaps do not admit themselves,
that their Labor government must change its internal
and external policies if Britain is ever to earn its
living in a competitive world.
Admittedly, the problem Britain has faced since
1945 is a colossal one. But, in the face of its grave
difficulties, what has Britain done? The working day
was shortened. Welfare economics have run riot.
High taxes have sapped incentives. Labor and capital
have clung to their prewar psychology of cartels and
featherbedding. Government controls and government trading have hamstrung private initiative. Nationalization schemes have injected politics into the
struggle for industrial recovery.
Thus the policies of the Labor government have
made Britain's adjustment to its new position in the
world immensely more difficult. But Americans who
attribute the danger of an international breakdown
to British socialism greatly oversimplify the problem.
Virtually every country in the world, socialist or not,
faces the same dollar crisis that Britain faces.
continued on next page

We Americans must recognize that our economic
strength unbalances world trade as does Britain's
weakness. World War II increased America's superior power to produce goods. It also made the United
States more self-sufficient. Thus, while the world
demand for American goods has risen, our demand
for foreign goods, except for basic raw materials, has
not increased. Today we sell more to every major
area of the world than we buy from it and yet we
wonder why there is a dollar crisis.

-

It is time for us to recognize that there are two fundamentally conflicting pressures at work in the United
States. One is our desire for a big surplus of exports
over imports. The other is our desire for a system of
free -wheeling trade around the world. We can not
have both unless we as taxpayers wish to subsidize
our exports. Which do we want?
Curtis E. Calder, chairman of the International
Relations Committee of the National Association of
Manufacturers, says, "The battle of the foreign trade
gap is essentially that of reconciling our urge to export our surpluses with a reluctance to accept imports
The dilemma is an uncomin payment for them
fortable one to face."

...

II

Here, then, are the basic questions that confront men
in Washington and London. Does Britain really want
expanding world trade or a high -cost welfare state?
Does the United States really want expanding world
trade or a huge surplus of exports? So far politicians
in Washington and especially in London have ducked
these issues because they are political dynamite.
If the people of Britain decide they want to regain
their position as a competitive trader in expanding
world markets, here are specific objectives that men
in London should set for themselves:
1. Lower government costs. The British Treasury
has asked for cuts of 5% in 1950. But a cut nearer
15% will be necessary, even if that means fewer
government subsidies and health services. Enterprise
will never revive nor costs come down while taxes
take 40% of the British national income, including
roughly 60% of business profits.
2. Fewer government controls. Only by removing
controls and allocations (except on a few necessities)
can Britain begin to return to prices fixed by competition rather than by government fiat.
3. Stronger anti -monopoly legislation for both
business and labor. Britain needs a concerted drive

against all forms of restrictive, high-cost practices.
This drive should put teeth in the anti -monopoly act
and supplement it with legislation to end restrictions
imposed by trade unions.
4. Less restrictive trading practices. Britain should
retreat gradually from its international barter between governments if competition is ever to have
free play in international trade.
Meanwhile, if we of the United States sincerely
want multilateral world trade, men in Washington
must face up to four problems and hammer out
workable solutions:
1. Use of the International Monetary Fund to back
a devalued pound. In time the Fund, in which we
have the controlling voice, might be used to promote
convertibility of pounds into dollars.
2. Help for Britain in meeting war -created external debts. This might mean support for London
in getting a reduction of the war debts Britain owes
India, Pakistan and Egypt, for example. To achieve
such a debt reduction for Britain we might have to
underwrite a part of a Southeast Asia recovery
program.
3. Encouragement of American investments
abroad. Such investments should be directed primarily into enterprises which will earn dollars, such
as the development of new sources of raw materials,
or which will raise productivity abroad.
4. Our own tariff barriers. Our attitude toward
this critical issue will be the acid test of how deeply
we believe in the merits of free world competition.

If we really want free, competitive trading between
the people of the world, these issues must be met and
resolved by leaders on both sides of the Atlantic. If
we do not want to face these issues, then let us resign
ourselves to a world walled off into three trading
areas: the Communist bloc, the sterling area, and the
dollar area. So far, Washington and London have
muddled along, except in facing the devaluation
problem. Clarity and courage are still needed.

President, McGraw-Hill Publishing Company, Inc.

Over 200 Manufacturers Use
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and Praise Hi -Q Quality and Service

Call the role of the electronic
industry and practically every name
you call will be a user of HI -Q Components. Ask them their opinion of
HI -Q. They will point to a succession
of repeat orders as proof of their complete satisfaction with HI -Q quality,
dependability and service.
You are invited to take advantage
of HI -Q's vast experience in the
development and production of ceramic capacitors, trimmers, wire -wound
resistors and choke coils. Our engineering staff is at your service whenever and as often as you see fit to call
on it. Please feel free to wire, write or
phone at any time you have a problem
which we might help solve.

JOBBERS --ADDRESS: ROOM 1332
101
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Admiral Model 20A1 Television Chassis uses
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REVERE FREE -CUTTING COPPER ROD
...INCREASES ELECTRONIC PRODUCTION

its introduction, Revere Free -Cutting
Copper has decisively proved its great

SINCE

value for the precision manufacture of
copper parts. Uses include certain tube
elements requiring both great dimensional
precision, and exceptional finish. It is also
being used for switch gear, high -capacity
plug connectors and in similar applications
requiring copper to be machined with great
accuracy and smoothness. This copper may
also be cold -upset to a considerable defor-

mation, and may be hot forged.
Revere Free -Cutting Copper is oxygen free, high conductivity, and contains a small
amount of tellurium, which, plus special
processing in the Revere mills, greatly increases machining speeds, makes possible
closer tolerances and much smoother finish.

Thus production is increased, costs are cut,
rejects lessened. The material's one important limitation is that it does not make a
vacuum-tight seal with glass. In all other
electronic applications this special -quality
material offers great advantages. Write
Revere for details.

RES/ERE

COPPER AND BRASS INCORPORATED
Founded by Paul Revere in 1801
Executive Offices: 230 Park Avenue
New York 17, New York
Mills: Baltimore, Md.; Chicago, Ill.; Detroit, Mich.; Los
Angeles and Riverside, Calif.; New Bedford, Mass.;
Raue, N. Y.-Sales Offices in Princit'al Cities.
Distributors Everywhere.

CUSTOMERS REPORT:
"This material seems to machine much better, than our previous hard copper bar; it cuts off smoothly, takes a very
nice thread, and does not clog the die." (Electrical parts.)
"Increased feed from 1-1/2" to 6" per minute and do
five at one time instead of two." (Switch parts.)
"Spindle speed increased from 924 to 1161 RPM and
feed from .0065" to .0105" per spindle revolution. This
resulted in a decrease in the time required to produce the
part from .0063 hours to .0036 hours. Material was capable
of faster machine speeds but machine was turning over at
its maximum. Chips cleared tools freely, operator did not
have to remove by hand." (Disconnect studs.)
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NEW

SECONDARY

FREQUENCY STANDARDS
MODELS 100C AND 100D
Sine or

rectangular waves

100 ,:sec time markers

Built-in oscilloscope

-

Stability

ir

loo
i.sec

FIG.

1.

1

11

1 1 1

-hp- 100D Secondary Frequency Standard
Accuracy:

About

2 parts per million per week, normal room temperature.

Stability:
1

port per million over short inter-

vals.

Output
Controlled frequencies: 100 kc, 10 kc,
kc, 100 cps, 10 cps. Sine or rectangular
waves; marker pips. Internal impedance
approx. 200 ohms.
Wave Shape:
Sine wave: less than 4% distortion into
5,000 ohms or higher load.
Marker Pips:
10,000, 1,000 and 100 µsec intervals.
Oscilloscope:
Integral with circuit. Establishes 10:1
Lisajous figures to show division ratio.
May be used independently of standard.
1

-hp- 100C Secondary Frequency Standard
Accuracy:

Within

±

.001% normal room tempera-

ture.

Output:
Controlled frequencies of 100 kc, 10 kc,
kc, and 100 cps. Internal impedance
approx. 200 ohms.
1

Wave Shape:
Sinusoidal only. 4% distortion into 5,000
ohm load.
Power Supply:
(100C and 100D) 115 v, 50/60 cps, regulated to minimize line voltage fluctuations. Power drawn approx. 150 watts.

Mouuting:
(100C and 100D) Cabinet or relay rack.
Panel 19" x 101/2". 12" deep.

Data Subject to Change Without Notice
ELECTRONICS

-
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1

000

New, improved circuits
Audio, supersonic, rf measurements

µsec

1 1 1

1,

Timing Comb, -hp- Model 1000

SPECIFICATIONS

About

1,000,000

Low output impedance

10,000
/;sec

Liul l le

1

The new -hp- 100C and 100D Sec-

ondary Frequency Standards incorporate all the features of the time -tested
-hp- models 100A and 100B, plus
important new advantages including
rectangular wave output, timing pips,
and an internal oscilloscope for convenient frequency comparison. The
-hp- 100D may be conveniently
standardized against station WWV
with a minimum of external equipment, and thus provide most of the
advantages of an expensive primary
standard.

Crystal Controlled Frequencies
The new -hp- Models 100D and 100G
employ a crystal -controlled oscillator
and divider circuits offering a new
high in stability and simplicity of
operation. Standard frequencies are
available through a panel selector
switch, and may be employed simultaneously. Internal impedance is low
(about 200 ohms) , so that standard
frequencies can be delivered at some
distance from the instrument.
The -hp- 100D Secondary Frequency Standard offers sine waves at 5

frequencies and rectangular waves at
4 frequencies, plus a built-in oscilloscope. The instrument also provides a
timing comb with markers 100, 1,000
and 10,000 microsecond intervals.
Rectangular wave output has a rise
time of approximately 5 microseconds. Accuracy is 2 parts per million.
5 v.

at all Frequencies

The more moderately priced -hp -100C
Standard offers sinusoidal frequencies
at 4 crystal -controlled frequencies
and, like the -hp- 100D, provides 5
volts of output at all frequencies.
Accuracy .001%.
Both models operate from a 115 v.
ac power supply, and power is regulated to minimize power line voltage
fluctuations.
Get full details... see your
-hp- representative or write

direct... today!

HEWLETT-PACKARD

CO.

1977A Page Mill Road
Palo Alto, Calif.
Export: FRAZAR & HANSEN, LTD.
301 Clay Street, San Francisco, Calif., U.S.A.
Offices: New York, N. Y.; Los Angeles, Calif.
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These Three
ALLIED POWER RELAYS
FROM SINGLE -POLE TO FOUR -POLE

TYPIFY ALLIED VERSATILITY

DOUBLE -POLE

3 -POLE & 4 -POLE

"PO"

"BO"

«TYPE RELAY
This all-purpose power
relay is supplied with
single or double -throw
contacts. Molded insulation throughout. Standard
silver contacts rated at 15
amperes for 24 volts DC
or 110 volts AC non-inductive. Coil rating of 2.5
watts up to 112 volts DC
and 4.5 volt-amperes up
to 250 volts AC. Dimensions: 1-7/8" x 1-13/32"
x 1-5/8".

TYPE RELAY

This medium power
relay is supplied with
contact arrangements up
to 4-pole double -throw.
Standard silver contacts
rated at 15 amperes for
24 volts DC or 110 volts
AC non-inductive. Coil
rating 2.5 watts up to
112 volts DC and 10.5
volt-amperes up to 230
volts AC. Dimensions: 3 pole 2-1/4" x 1.7/8" x
1-5/8". 4-pole 2-1/4" x
1-7/8" x 2-3/16".
SINGLE -POLE
TYPE RELAY

"AS"
Like all Allied Relays,
types "AS," "BO" and "PO"
may be had hermetically
sealed, with choice of standard octal plug-in hase or
solder -type terminals.
For complete information
on these and other Allied
write for latest
Relays,
Bulletin.

This small, light -weight power relay is supplied with
single or double -throw contacts.
Standard silver contacts rated at
5 amperes for 24 volts DC or
110 volts AC non -inductive.
Coil rating 1 watt up to 95
volts DC and 3.5 volt-amperes
up to 230 volts AC. Dimensions: 1.3/8" x 1.5/8" x 15/16".

NEW RELAY GUIDE

folder shows 24 small,
compact Allied Relays with a
carefully detailed table of
characteristics and specifications. Write for YOUR free
copy today.
This new

ALLIED CONTROL COMPANY, INC.
2 EAST

36

END AVENUE, NEW YORK 21, NEW YORK
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The Standard

Transformer
Company
Insulates.

Pi1cts
Transformer
Leads and Coils
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The Standard Transformer

Company, Warren, Ohio, uses only high
grade insulating materials in the transformers they build because
they know how much these materials contribute to their performance
-their long life, dependability, and surge proof qualities.

Natvar 400, approved for continuous operating temperatures of
105°C., gives lasting insulation and protection because of its uniformly superior resistance both to high temperatures and to oil.
orni

Natvar 400 and other Natvar flexible electrical insulations are available for immediate delivery, either from your wholesaler's stocks
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TELEPHONE
RAHWAY
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CABLE ARDE

7-2171

RANDOLPH AVENUE
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RAHWAY,
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WOODBRIDGE, NEW JERSEY
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VOLTAGE

STABILIZER
SO

... it

SMALL...

mounts on a radio chassis

These 15-, 25-, and 50 -va G -E
voltage -stabilizer units are only a
little over 2 inches high and about 9 inches
long. They'll mount easily on a medium-sized
radio or electronic instrument chassis and
will give you an even, non -fluctuating 115
volts for your equipment whether your line
voltage is 95 or 130. A special transformer
circuit provides a stabilized output voltage

AN

EASY

PRODUCE

TO

SQUARE WAVES

ph>
38

WAY

within 1% of

115 volts for fixed,

unity -power -

factor loads.

Continuous operation under conditions of
short or open circuits will not damage the
stabilizer in any way. Since there are no moving parts, there is little maintenance to worry
about. For complete information on voltage stabilizer units of all sizes from 15 -va to
5000 -va, write for Bulletin GEA -3634.

Specially designed G -E Type -E networks
will produce impulses which have definite, known energy contents and durations, and thus are ideal for converting
a -c or d -c charging voltages into approximately rectangular square waves. These
networks consist of capacitor and coil sections adjusted to close tolerances and hermetically sealed in single metal containers.
G.E. helped meet wartime radar demands with thousands of these units and
now offers them for commercial use. They
are available in a wide range of designs,

impedances, ratings, and sizes for pulse
lengths of 0.1 to 40 microseconds. See
Bulletin GEA -4996.

GENA.ELECTRTC
November, 1949
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TIMELY HIGHLIGHTS
ON G -E COMPONENTS

SNAP -SWITCH INSTALLATION

TIME CUT

HEAVY-DUTY RELAYS
THAT MOUNT

3

WAYS

This versatile, general-purpose, heavyduty, a -c relay unit is available in three
mounting arrangements: front connected,
back connected, or plug-in connected. All
three mounting types are available in
open or enclosed models and are furnished
in spst, dpst, or dpdt circuits. Heavy, longlasting silver contacts carry 10 amps continuous. Normally -open forms make or
break 45 amps; normally -closed forms
make or break 20 amps. Relay coils come
in 12-, 24-, 115-, or 230-volt, 60 -cycle a -c
sizes. D -c units are available in similar
models. For full details see GEC-257.

TO

SECONDS

You'll have a firm electrical connection
without the use of solder a few seconds
after you begin to install this small but
rugged Switchette. Only 11/2 inches long
and weighing only 9 grams, this 230 -vac,
10 -amp unit has solderless knife-contact
terminals made of pure, tinned copper.
G -E Switchettes are available in a variety of forms and circuits, all of which

have double-break contact structures.

They're particularly well suited for electronic applications because of their low
RF noise output ( short contact -bounce) .

A

You get both high voltage and good regulation with small lightweight G -E precision rectifiers. This may interest you if
you need compact, well -regulated, high
d -c voltage sources for cathode-ray tubes,
television camera tubes, radar indicator

scopes, electron microscopes, Geiger Mueller counters, or similar jobs.
These supplies are hermetically sealed
and oil-filled. Typical units have outputs
of 7 kv at 0.1 ma.-have only 3.5% deviation for every 0.1 ma load and output ripple of less than 1%. Size-only 6" x 6" x
7". Weight -8 lbs. For further data, write:
General Electric Company, Section 667-3,
Schenectady 5, N. Y., giving complete information on the proposed application
with specifications required.

The new, modern -

contained mecha-

nism supported on
an extremely strong

Alnico magnet

as-

sures permanent alignment even under
the most adverse operating conditions.
This high -gauss Alnico magnet permits
the use of a large air gap with a consequent smoother, non -sticking action. The
greater torque -to -weight ratio means better damping and allows the use of heavier
vibration-resisting pivots. Accuracy is 5%
of full scale on rectifier types, 2% on all
others. For complete details, send for
Bulletin GEC -368.

OF

WELL -REGULATED HIGH VOLTAGE

ACCURATE
BUT RUGGED

looking, easy-to -read
21/2 inch G-E instrument line is improved
inside as well as outside. A single, self-

SMALL PACKAGE

For your convenience there are screw terminal and soldering -lug types as well
as this special quick -connect unit. Send
for Bulletin GEA -4888.

r-- - - - - - - - - - -

IBM MIN

IBM MOM

General Electric Company, Section C667-3
Apparatus Department, Schenectady, N. Y.
Please send me the following bulletins:
GEA -3634 Voltage stabilizers

D
D

GEA -4888 Switchettes

GEC-257

D

Heavy-duty relays

GEC -368 Instruments

GEA -4996 Capacitor networks

NAME

COMPANY
ADDRESS

CITY_
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DO NOT BREAK

IN ASSEMBLY

SERVICE

Erie General Purpose Ceramicons became favorites in the industry
when TV sets were still a negligible part of total output. The
qualities which recommended them for by-passing and coupling
applications which were not frequency determining in radio
receiving sets, become even more important in television assembly.
Erie "GP" Ceramicons are rugged and compact. Tubular form
and phenolic insulation provide extra sturdiness that withstands
rough handling both in installation and in service.
General Purpose Ceramic Condensers are economical because,
by limiting them to definite capacity values, they can be manufactured in quantity without sacrifice of quality.
They are made in insulated and non -insulated styles, in popular
capacity values up to 10,000 MMF. Write for detailed information
and samples.

wimewprenger
ERIE RESISTOR
LONDON, ENGLAND
40

CORP.ERIE, PA.
TORONTO, CANADA
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View of Magnet Assembly: Top bar Crucible
Alnico; lower bar (replacing former 2nd magnet
provides return path and reinforces assembly.
1

TelAutograph Corporation, New York, N. Y., designs and manufactures the TelAutograph telescriber, an instrument that transmits handwritten messages over wire to one or many remotely
located receivers.
Receiver operation is similar to a d -c voltmeter: the motion and
position of the recording pen is determined by the force developed
in a coil that is free to move in a fixed magnetic field. Originally
this field was produced by current through a wound coil, but this
generated heat and reduced the field strength. Permanent magnets
were substituted for the coil. But here a problem arose:
Two permanent magnets were required to match the electromagnetic field. This made assembly time and unit costs excessive.
Crucible Magnet Specialists were called in, and in short order
developed one permanent magnet to replace the two. This resulted
in a 50% magnet cost cut, improved mechanical construction
plus increased unit
and a general reduction in assembly cost

...

efficiency.
That's how TelAutograph Corporation made good use of Crucible's
half -century of specialty steel experience. Your problems will be
given the same careful attention. Please state your permanent
magnet application when you write.

CRUCIBLE STEEL COMPANY OF AMERICA
405 LEXINGTON AVE., NEW YORK 17, N. Y.
Branches: Warehouses and Distributors in Principal Cities

CRUCIBLE

first

name in special purpose steels

PERMANENT ALNICO MAGNETS
STAINLESS
ELECTRON

-

HIGH

SPEED

November, 1949
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... both

are "jet -assisted" by
AMERICAN PHILLIPS SCREWS
NEW ALTITUDE MARKS IN ASi_MBLY:

Savings zoom skyward when American Phillips
Screws take over the cost -controls in any assembly operation. Time-savings alone climb as
high as 50% . .. over old-fashioned, slowpoke, fumble -and -fume slotted screws! Meanwhile spoilage and rejects ... yes, and lost-Lme accidents, too ... are grounded once
and for all.
NEW ALTITUDE MARKS IN SALES:

O

DRIVER

Carr

f PHILLIPS IMO

4-WIHGED

SLIP
RECESS

u

Nett time you board a commercial airliner ... or any
plane, for that matter ... look around you and see what the aviation industry thinks of
American Phillips Screws. They use almost nothing else but! And aside from the assembly
savings and the vibration -proof fastenings, there's another customer -consideration in
there, also ... because there's never a burr on a Phillips head to snag clothes or scratch
hands. Buyers of everything f--Om airplanes to zithers, what's more, are coming to recognize and look for the American Phillips crossed recess as a sure surface index of inbuilt
quality in any product. Does years have this sales advantage? Just write:
AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND
Chicago 11: 589 E.:Iliinois St.

Norristown, Pa.

Detroit

2: 502

Stephenson Bldg.

AMERICAN Ve
N

PHILLIPS
42

ALL TYPES
ALL METALS: Steel,
Brass, Bronze, Stainless Steel, Aluminum,

Monel, Everdur (silicon bronze)

November, 1949
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SUBSTANTIAL POWER
At Microwave Frequencies with Direct Crystal Control
Now, with two new Sperry Klystron tubes, stabilized frequency control
is possible at 10,000 mc. with 1 watt continuous wave power output.
X=32, peait-siirect
These multiplier tubes, the SMC-11 Red é
crystal control at microwave frequencies with this power level.
Starting with a 5 mc. crystal, the frequency is multiplied to 830 mc. by use
of an Exciter. The SMC-11 Klystron multiplies the 830 mc. to a frequency
of 5,000 mc. The SMX-32 then multiplies this frequency to 10,000 mc.
with the same accuracy which exists in the control crystal (±0.0005%).
This practical achievement of 1 watt power output with
continuous accuracy of frequency control at 10,000 mc.
exists only through the use of these two Sperry Klystrons.
Write our Industrial Department for further information.

óiipssesPf "HAW
DIVISION OF THE SPERRY CORPORATION

GREAT NECK. NEW YORK
MtW YOft
los wMq
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Here are some of the many reasons
why there are more Simpson 260 high
sensitivity volt-ohm-milliammeters
in use today than all others combined. The
Simpson 260 has earned world-wide
acceptance because it was the first tester
of its kind with all these "Firsts'':

260

SET TESTER

WORLD FAMOUS FOR ALL THESE

"FIRSTS''

First high sensitivity instrument to use a metal armature frame.
First to use fully enclosed dust proof rotary switch with all contacts
molded in place accurately and firmly.
First to do away with harness wiring.
First to provide separate molded recesses for resistors, batteries, etc.
First to cover all resistors to prevent shorts and accidental damage
and to protect against dust and dirt.
First with a sturdy movement adapted to the rugged requirements
of a wide range of service work or laboratory testing.
First to provide easy means of replacing batteries.
First to use all bakelite case and panels in volt-ohm-milliammeters.
First volt-ohm-milliammeter at 20,000 ohms per volt with large 41/2"
meter supplied in compact case (size 51/,"x 7"x 31/8").
First and only one available with Simpson patented Roll Top Case.
First to provide convenient compartment for test leads (Roll Top
case).
First to offer choice of colors.

RANGES
20,000 Ohms per Volt DC, 1,000
Ohms per Volt AC
VOLTS: AC & DC -2.5, 10, 50, 250,
1,000, 5,000
OUTPUT: 2.5, 10, 50, 250, 1000
MILLIAMPERES, DC: 10, 100, 500
MICROAMPERES, DC: 100
AMPERES, DC: 10
DECIBELS: (5 ranges) -12 to -1-55 DB
OHMS: 0-2,000 (12 ohms center),
0-200,000 (1200 ohms center), 0-20
megohms (120,000 ohms center).

$38.95 dealers net; Roll
Top $45.95 dealers net.
Prices:

The Model 260 also is available in the famous patented Roll Top safety case with
built-in lead compartment. This sturdy, molded, bakelite case with Roll Top provides
maximum protection for your 260 when used for servicing in the field or shop.

25,000 volt DC Probe for television servicing, complete, for use with 260, $12.85

SIMPSON ELECTRIC COMPANY
44

5200-18 W.

Kinzie St., Chicago

44,

III.

In Canada: Bach -Simpson, Ltd., London, Ont.
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grinding
by skilled operators
enables AlSiMag to meet

unusual dimensional tolerances

EhriRK.

J011
.

S.

Pet.

After firing, AlSiMag is extremely hard. Further
finishing requires special tools, great skill. We have
the tools and the skill and can meet almost any tolerance
required. The closer tolerances involve commensurate
cost. Even if you think your requirements are
impossible, ask us. It is probable that we can solve
well within practical cost
your problem
limits. Ability to consistently comply with dimensional
and physical requirements is another reason why
American Lava Corporation is known as Headquarters
for Custom Made Technical Ceramics.

...

CORPORATION
LAVA
AMERICAN
EADERSHIP
CER
OF
48TH
EAR
A

Y

M

f

C

CHATTANOOGA

OFFICES: METROPOLITAN AREA: 671 Broad St., Newark, N. J., Mitchell 2-8159
LOS
PHILADELPHIA, 1649 North Broad St., Stevenson 4-2823
NEW ENGLAND, 38-B Brotfle St., Cambridge, Mass., Kirkland 7-4498

L

5,

TENNESSEE

CHICAGO, 9 South Clinton St., Central 6-1721
ANGELES, 232 South Hill St., Mutual 9076
ST. LOUIS, 1123 Washington Ave., Garfield 4959

SPACE SAYERS

it&

-6

SPRAGUE
MINIATURE
DRY ELECTROLYTICS
Types 160 and 18D

Write for Sprague
Engineering Bulletin
No. 303 for complete details.

These exceptionally small capacitors really solve
space problems in miniaturized electronic and radio
equipment. And their performance characteris:ics actually surpass toose cf ordinary metal encased tubular dry
electrolytic capacitors!
Sealed against moisture, Types 16D and 18D electrolytics are normally furnished :or operation at 85° C. to

meet the high operating temperatures ccmmor. in
crowded assembles. Type 180 has an outer insula:ing
tube over the metal case, whereas Type 16D does not
have this extra covering.

SPRAGUE
ELECTRIC

46
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a direct -viewing 203 square -inch picture

I

superlative brilliance and definition
shorter tube length requiring smaller cabinet
exclusive ben! -gun construction - sharper focus
- no ion -spots

AID n B. Dn Mont

Laboratories, Inc.

Literature and quotations on reliuest.

ALLEN B. DU MONT LABORATORIES. INC.
ELECTRONICS

-
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TUBE DIVISION

'Trademark

PASSAIC, NEW JERSEY
47

CHARACTERISTICS
TYPE 16GP4
Max bs

(meter

16 inches

Min useful screen diameter

Heater voltage
Heater current

14% inches
6.3 v
0.6 amp

Focusing method

magnetic
Deflecting method
magnetic
Deflecting angle (approx)
70 degrees
Screen fluorescent color
white
Over-all length
17'%6 inches (max)
Bulb contact
metal -cone lip
Base
small -shell duodecal 5 -pin
Max ratings, design -center values

Anode voltage
Grid No. 2, voltage
Grid No. 1, voltage

14,000

v

410

v

-125

v

Typical operating conditions
Anode voltage

Grid No. 2, voltage
Grid No. 1, voltage for cut-off

12,000 v
300 v

-55

v

TYPE 16GP4
metal picture tube, with wide-angle (70-deg:ee)
sweep, and high -contrast -glass face. Designed for roderr
receivers where size of the cabinet is restricted, ye- -he picture
must be large, clear, and sharp.... Tube is less thar 18 irche.
long; its weight is approximately half that of an al. -glass
type.... Generous picture area is 163 sq. inches when the en -ire
tube face is scanned; 132.5 sq. inches when standarj raster of
3 -by -4 aspect is employed.... Special high -contras --glas. face
helps produce a clear image with superior definition
16 -inch

48
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çjEVISIONi
GENERAL

FIECTRIC TUBES!

with sharper definition.
or be left behind! Designers and
Other G-E picture tubes-Types 8AP4,
of TV receivers face that chal10BP4, 10FP4, 12KP4 and 12LP4-share
lenge. By specifying General Electric tubes,
in the advancements being recorded by
you (1) help assure the over-all advanced
General Electric's continuous research
design of your product, and (2) make a popin television. And a full line of G -E reular move to meet the demand of buyers for
ceiving -type tubes is available,
what's newest and best in teleincluding such outstanding new
vision home equipment.
designs for television use as the
Progress shows, for example,
6AB4, 6BN6, 12AT7, 12AU7,
in every characteristic of G.E.'s
and 12AY7.
new 16 -inch wide-angle picture
Choose General Electric tubes
tube. Because of its comparatively
to make sure the product you
short length, you can design a redesign, build, and sell is in the
ceiver about Type 16GP4 that
forefront competitively! Experiwill fit conveniently into the averenced G -E tube engineers will be
age small living-room. At the same
glad to work with you in selecttime, the picture area is large, giving the right types for your
ing excellent visibility for a goodreceiving tubes of advanced desized group of guests. The face of sign spell progress and economy. The circuit. Wire or write today to
miniature gated -beam
6BN6,
General Electric Company, Electhe tube is a special new dark -tone new
tube, functions as limiter, discrimand
audio
in
TV
inator,
and
-amplifier
glass providing high contrast FM receivers, thereby replacing tronics Department, Schenectady 5,
New York.
images show more clearly, tubes and associated components.
EADEAD,,

G

-E

a

a

...

3

SHORTER - MAKES POSSIBLE
A MORE COMPACT TV RECEIVER
Why Type 16GP4 picture tube is nearly 5 inches
shorter than the standard 16AP4 16 -inch type, is
shown here. A sweep angle of 70 degrees for the
16GP4 against 53 degrees for the 16AP4 (portrayed in dotted lines) results in a flatter conical
shell. This reduces the over-all length of the tube
to 1711/2s inches, compared with 22% inches for
the 16AP4. Receivers using the new tube can be
shorter and less bulky, consequently are more acceptable in the home.

cffl

GENERAL
ELECTRONICS
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The Arnold Engineering Company

offers to the trade a complete line of
Magnetic Materials
PERMANENT MAGNET MATERIALS
Cast Magnets, Alnico

1, 11, 111,

IV, V, VI, XII, X-900

Sintered Magnets, Alnico II, IV, Y, VT, X-900, Remalloy*

Vicalloy*

Remalloy* (Comol)
Cunico

Cunife

Cast Cobalt Magnet Steel

HIGH PERMEABILITY MATERIALS
Deltamax Toroidal Cores

Supermalloy* Toroidal Cores

Powdered Molybdenum Permalloy* Toroidal Cores

Permendur*

*Manufactured under licensing arrangements with WESTERN ELECTRIC COMPANY

We for /276,770tón /V/phg to any 07 ffese Magne
THE ARNOLD

/14Aeríq/s

NGINEERINGCOMPANY

SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION

147 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS
50
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Industrial Research
atonies uses
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.
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')epical bottling ins#d'atíon
r-

M

showing Red Ciemenc 8octronic
Crown Cetectx in oFs'ction.
1ti.a..

,

!Cover o= control bca reimzved to show inzbolction
of C -APE Type "G' Relay.

3ñr
aQ

"
This electronic device warns of any interruption of the crown
supply in bottling operations. It is sold by Liquid Carbonic
Corporation of Chicago and manufactured by Industrial Le search Laboratories of Baltimore, Md.
A bottle feeler switch is inserted in the control grid circuit to
close the circuit when a bottle passes between the poles. IT a

crownless bottle passes, an electronic tube momentarily operates the CLARE Type "C" Relay and an alarm sounds for a
few seconds. Passage of the second crowr_less bottle causes :he
CLARE relay to stop the machine on the second operation.
CLARE relays were selected by Industrial Research Labora-

tories for this important operation because of their long reputation for accurate, long -life performance as components of
devices designed for trouble-free operation, day in and day
out. In larger plants, more than a million bottles per week
pass through the machine.

If you have a difficult relay problem, a requirement where ordinary relays just won't do, why not take it up with our engineers? CLARE sales engineers are located in principal cities.
They are experienced in the most difficult types of relay problems. We invite you to take advantage of their services. Call
them direct ... or write to C. P. Clare, 4719 West Sunnyside
Avenue, Chicago 30, Illinois. In Canada: Canadian Line Materials Ltd., Toronto 13. Cable address: CLARELAY.
CLARE TYPE

"C"

RELAY

CLARE RELAYS
First in the Industrial Field

Nearly a Quarter of a Century...

For

24 years the EDO Flying Fish symbol has been

well known and highly respected in the aviation
industry as the mark of ingenuity in design

-development and engineering as well as
precision and efficiency in manufacturing.

This

same EDO symbol is becoming an
increasingly familiar label on highly

advanced electronic devices for
the United States Navy.

Among other things this
equipment includes SONAR apparatus, developed and now being

manufactured in the EDO plant,
which makes possible new precision and
accuracy in under-water detection.

EDO CORPORATION
COLLEGE POINT, L. I., NEW YORK

CONTRACTORS TO THE U.S. ARMY, NAVY AND AIR FORCE
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HERE

S

WHY THE

IS THE BETTER

C -D

VIBRATOR

VIBRATOR:

Designed by the finest vibrator engineering talent now working under
the C -D banner. All the know-how
and experience accumulated in the
manufacture of vibrators for over
25 years concentrated in the new
C -D vibrator line. Electronic micrometric equipment designed and
produced at C -D has removed every
bit of guess -work and factor of
human error in C -D Vibrator manufacture. Samples to your specifications glodly furnished.

IBRATOR
TYPE

coo

SE

CIRCUIT

ONE OF THESE IS "HEADACHE -SEED"

-the other's

a

You can't tell the difference from the

outside except for one thing-the

trouble -free

name. If it says Cornell-Dubilier
that's all you need to know, to know
you've got the best Vibrator your

Cornell-Dubilier

money can buy!
For it's what goes inside that deter-

Vibrator...

mines its capacity for performance.
And inside every Vibrator bearing
the C -D name is that invisible but in-

Yet both

valuable ingredient engineers call
know-how. The fact that leading

look alike!

radio engineers specify C -D Vibrators is significant recognition of their
superiority. Inquiries promptly and
intelligently handled.

ELECTRONICS

-

A
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Cornell-Dubilier Electric Corporation,
Indianapolis, Ind., Dept. K119. Other
plants in South Plainfield, N. J., Brookline and Worcester, Mass.; Providence,
R. I., and subsidiary,
The Radiart Corp.,
Cleveland, Ohio.

GREAT NAME IN CAPACITORS, A GREAT NAME IN VIBRATORS
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Watch
ere voe'

Mas1`et

Frcqu ency Standards
GUARANTEED
ACCURACY
1

part in 100,000

(.001%)

Me3

Type 212

Time bases, rate indicators, clock systems, chronographs,
geo-physical prospecting, control devices and for running
small synchronous motors.

7eature3

TERMINATION
Front and Rear

CONSTRUCTION
Standard 83/4" x 19" Panel

2.

HOUSING
83/4"

x

19"

x

8" Metal Cabinet

3.

WEIGHT
25 pounds

temperature -compensated fork, no heating or
heat -up time is required.
Fork is hermetically sealed, no barometric effects on
frequency.
Precision type, non -ageing, low coefficient resistors used
where advantageous.
Non-linear negative feedback for constant amplitude
control.
No multi -vibrators used.
Synchronous clock simplifies checking with time signal.

1. Bimetallic,

4.
5.
6.

Specifications

-1

part in 100,000 (.001%).
Temperature coefficient
part in 1,000,000 per degree
centigrade (or better).
Outputs
1. 60 cycles, sine wave, 0-110 volts at 0 to 10 watts
(adjustable).
Accuracy

-

American Time Products, Inc.,
580 Fifth Ave., New York 19, N. Y.
Gentlemen:
Please send descriptive folder, No. 212

-1

2. 120 cycle pulses, 30 volts negative.
3. 240 cycle pulses, 30 volts positive and negative. Pulse

duration, 100 micro -seconds.
product of

Name

Company

AMI?J1IICAN TIME

Address

City

54

INC.

New York 19, N. Y.
Operating under patents of the Western Electric Company

580 Fifth Avenue
State

PRODUCTS

November, 1949
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YOU CAN BE

SURE.. IF le

Westinghouse

WESTINGHOUSE INSTRUMENTS
Help Solve This Equation ... i n Minutes!
This A -C Network Calculator, at Texas
A & M College, solves complex operating
and design problems such as this, in a matter
of minutes or hours
instead of weeks
or months!
Precise electrical analogies required instruments built for accuracy and complete
reliability. Westinghouse instruments more
than live up to these requirements. They also
provide the co-ordinated spacesaving designs
so necessary to such exacting applications.
What are your electrical measuring problems? The wide scope of the Westinghouse
line, and the vast experience that backs it
up, provides the electrical measuring instruments to fill your needs exactly ... no matter
what the problem. That's why Westinghouse

...
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instruments have long been the choice of
design engineers in every field of industry.
Westinghouse instrument specialists are
available in the field for consultation. Call
your nearest Westinghouse office or write
Westinghouse Electriz Corporation, P. 0.
Box 868, Pittsburgh 30, Penna.
3.40372

MC,y0

WTestinghouse

eW Electrical Measuring Instruments
i'igrearieca&»
"
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Karp
makes
cabinets
irinyMMIMIIIMINSMMIOMIMOMIlme

or

_-a------`

housing-we are equipped
to build cabinets and enclosures of any kind.
We have no ready-made stock items. Each job receives custom workmanship. This
permits flexibility in your specifications, yet our modern production methods keep prices
in line with competition.
Our long -experienced craftsmen, aided by the most up-to-date mechanical facilities,
impart to each job, big or little, the unmistakable mark of superior workmanship. This
gives added value to your finished product. Attention to the most minute detail means
complete uniformity that makes your final assembly operations easier and less costly.
Our vast accumulation of stock dies often saves our customers the expense of special
dies. Painting and finishing are done in an ultra -modern air -washed atmosphereFrom a simple, inexpensive metal box to the most elaborate

dustproof.
From design to delivery we offer you superior work and service in sheet metal fabrication. Tell us your needs. Write for informative literature.

KARP METAL PRODUCTS CO., INC.
215

-63rd

STREET, BROOKLYN
EE

t(Jtout
56
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NEW G -E
PLAYS ALL

3

CARTRIDGE
SPEEDS

Latest Dual Stylus Unit Tracks 33-113, 45,
and 78 rpm Records at Constant Pressure
Costs 25% less than Pickups

it Replaces

A new General Electric "Triple Play" Cartridge that tracks
any commercial record is now available to manufacturers, dis-

tributors, and dealers.
Simplicity is the key feature of this notable electronic advancement. Once installed in a tone arm, the cartridge will play all
types of popular narrow groove and standard groove records
without replacement or even a change in position!
ONLY ONE PRESSURE

The new cartridge retains the unsurpassed frequency response
characteristics of the famous G -E Variable Reluctance unit and
in addition, tracks the three types of records at 6 to 8 grams.
Thus the pressure is constant regardless of the stylus you're
using. The special design of the "Triple Play" permits precise
adjustment of tone arm pressure. Weight changing and pressure compromise problems are eliminated. High compliance
and low moving mass reduce record wear to a minimum.

TWO STYLI IN ONE CARTRIDGE

A single twist of a built-in knob turns either end of a dual
stylus to playing position. A 1 -mil stylus, mounted at one end,
plays 331/; and 45 rpm records, and.a 3 -mil stylus, at the opposite end, tracks standard 78 rpm records.
MANUFACTURERS NOTE LOW COST

Although it plays records that formerly required the use of
two cartridges, the price of the "Triple Play" is 25% less than
the price of two individual cartridges. It is adaptable to many
types of tone arms and its use as an initial component will
effectively reduce set manufacturing costs.
UNAFFECTED BY TEMPERATURE

The G -E "Triple Play" is unaffected by normal climatic
changes in humidity and extreme variations in temperature.
Needle talk and needle scratch are reduced to a minimum.
Record reproduction-as always with G -E Cartridges-is superb. Mail coupon below for complete information.

r_____

iJ

oa

MIR

General Electric Company, Parts Section lE
Electronics Park, Syracuse, New York
Send me full particulars on the new G-E "Triple Play" Cartridge.

rue enz í,i4nee

con./lial

NAME

GENERAL

EJ-6

ELECTRIC

ADDRESS_
CITY_

ELECTRON ICS
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What makes BENDIX* dynamotors
SO MUCH BETTER?

For the answers look inside!

END BRACKETS
Die-cast aluminum

COMMUTATORS
for

Finest grade, hard -drawn,
mica insulated copper, precision machined and undercut
for good commutation, long
brush and commutator life,
and low ripple.

strength and light weight.

SHAFT

ARMATURE

Precision machined for
accurate beoring fit.

Hand-wound by skilled
armature winders with
primary winding in bot-

tom of slot to insure
guaranteed ripple value
of less than
per cent.
Balanced to .0002 ounce
inches.

BEARINGS

1

New Departure, SKF, or
Fafnir ball bearings, lubricated
with government
approved lubricants.

FIELD COILS
Pre -formed, impregnated,

and baked for long life.

BRUSHES

ARMATURE

Specially selected for each
type of dynamotor to insure
greatest brush life and good
commutation.

Special electric -grade

LAMINATIONS
steel, random stacked to

obtain maximum

mag-

netic characteristics. Shots
are skewed to smooth
abrupt flux changes.

POLE SHOES
Special electric -grade steel
with flared tips to smooth
out flux changes. Pole
assemblies ore easily re-

RED BANK DIVISION
BENDIX AVIATION CORPORATION

movable.

1.

Tymhol'V' denote+ smaath grind.
threads mutt M natianat fern de., ire.

Gv,d,,,

2. AR

TOOL

It,

AMU,-BLACK WP/Aine

Mn.

-

KALI

MATIIIAL

Dertrz

L74-684

tI.

An retalw,vhipt co time. mua be hatd of.
shown.
4. rolemns,, w.. ern. e( partit. taret are let lase
enly.
3.

CxD.

Alp.
TRabeMARIC

It Pays to buy Quality . .
and no finer Quality Dynamotor
is available than a
BENDIX DYNAMOTOR
Dynamotors

RED

Inverters

D.C. Motors

Convertors

Carbon Pile Voltage Regulators

BANK DIVISION of
RED

BANK, N.

J.

Ar,.,,..

coRrnRArloa

TEMPERATURE RISE -40° C.

STARTING TIME-.3 seconds (or less if specified).

VIBRATION RESISTANCE-Will withstand .03 inches (.06 total excursion) between 10 and 60 c.p.s., without special mounts.
TEMPERATURE
to -I-85 C.

RANGE-Will operate through ambient ronge of

ALTITUDE-Will operate normally
altitude brushes are specified.

-55

C

to 20,000 feet and higher if special

CAA APPROVAL-All Bendix dynamotors are capable of meeting
Civil Aeronautics Authority type Certification tests and are in use
by major, scheduled airlines and government services.
INSPECTION AND TEST-All Bendix Dynamotors are carefully inspected
in every step of production. Every unit receives a six to twelve hour
run-in, depending on type, to insure proper brush seating.

Export Sales: Bendix International Division,
71 Filth Avenue, New York 11, New York
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,VASTLY IMPROVED 4E27

A NE

MORE RUGGED PLATE -LEAD

PYROVAC PLATE
6"

OVERSIZE PLATE
NON -EMITTING GRIDS

MECHANICALLY RUGGED
MOULDED -GLASS HEADER
LOW -LOSS LEADS
EASILY COOLED STEM

[IMAC PENTODE
2i

TYPE 4E21A /5-15A

Encompassed in the structure of this new version of the

a

base on

now will

performance -dependability to users of this

lead losses, and provides precision alignment of base -pins.

tube type.

The

The plate -lead of this new Eimac
is

unique moulded -glass header eliminates

the 4E27A/5-75A. This simplifies lead cooling, minimizes

4E27 are many outstanding improvements that

guarantee

The

of larger diameter than the

4E27A/5-75A pentode

protype providing

a

low -

stability and high power -gain characteristics of this

new Eimac pentode make

it

an

excellent VHF or video

power amplifier. It is equally well suited for conventional

loss, low inductance, more rugged lead. The plate itself
is larger assuring a good reserve dissipation capacity

power amplifier service.

above its 75 watt rating. It is made of Eimac Pyrovac

plate material, which lengthens the life of the tube and

ing this latest product of Eimac engineering research may
be had by writing the Application Engineering Depart-

enables it to withstand high momentary overloads.

ment of Eitel -McCullough, Inc.

Primary grid emission has been eliminated and secondary

characteristics stabilized through the
cessed

grids.

Perfected

use

beam -action

of Eimac proand

Further information and detailed characteristics concern-

$

Lead connector is supplied to make this new
tube directly interchangeable with 4E27.

permanent

alignment are assured through well engineered internal element mounts.

236

EITEL-McCULLOUGH, INC.
San B r u n o, California
EXPORT AGENTS: FRAZAR & HANSEN. 301
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CLAY ST.. SAN FRANCISCO. CALIFORNIA
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BUSINESS BRIEFS
By W. W. MacDONALD

.

WRITE FOR

COMPLETE

LITERATURE

Representatives and Distributors
Throughout the U.S.A. and Canada

PYRAMID
CAPACITORS
PYRAMID ELECTRIC COMPANY
155 Oxford Street

Paterson,

N. J.,

U.S.A.

TELEGRAMS: WUX Paterson, N. J.
CABLE ADDRESS: Pyramidusa
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Quick Swing among a widely diversified group of companies as
far west as Illinois just before
deadline resulted in the following
impressions :
(1) Most manufacturers are
convinced the fall upswing in business will carry through into 1950;
few think it is just a flash in the
pan.
(2) Poor sales during the summer are generally considered the
result of a "business man's panic"
rather than lack of consumer interest and purchasing power;
trade pipelines are still not filled
to normal capacity on many items.
(3) Efforts to reduce costs by
improving manufacturing techniques and acquiring more efficient machines are nearing the
practical limit at the moment;
economies in the immediate future
are more apt to come from reduced
raw material and component part
costs.
(4) Expenditures for new manufacturing plants and equipment
are not apt to exceed those of the
past year in our field and will
probably fall below that level;
many expansions were accomplished during the war and substantial changes are unlikely to be
needed as early as 1950.
(5) Current emphasis is being
placed on improvement in sales
techniques rather than design and
production; most managements
seem to feel that they have not yet
fully adapted themselves to the
change from seller's to buyer's
market.
(6) Devaluation of the pound
may have a detrimental effect
upon American exports but most
manufacturers think this will be
of short duration and are not particularly concerned; exports are
generally poor anyway and will
probably remain so until world
conditions settle down.
We Like the following phrase,
picked up from a Cincinnati manufacturer, in view of the current
emphasis upon selling: "You can
control yourself into bankruptcy
or sell yourself out of trouble."

...

B36

Investigation

reporters

quoted Lieutenant General Curtis
E. LeMay of the Strategic Air
Command as saying that the airplane flies so high it is proof
against detection by ground radar.
This is very high indeed, so we
checked with the General.
He says he did not intend to infer that existing radar under ideal
circumstances could not pick up a
B36 at extreme altitude. He meant
that detection would be difficult
and unreliable when the planes
operated at high altitude over rain,
sleet or snow, and when they used
mechanical anti -radar measures.
Confusion engendered by largescale attack, plus the large terrain to be guarded, would further
complicate detection.
As Predicted (p 60, July) Parts
Show policy makers received many

complaints because attendance at
their last shindig in Chicago was
at times restricted to NEDA members. So the 1950 show will be
open to all distributors, without

restriction.

U. S. Government Purchases of
radio transmitting and communications equipment from RMA
members totalled $32,018,903 in
the first quarter of 1949 as against
$18,053,969 in the first quarter of
1948 and $37,018,903 in the last

quarter of 1948.

New York City, so far as we
know, has the largest police radio
system in the world. Equipment
in use and on order includes seven
250 -watt base

transmitters and
seven auxiliaries, 650 cars with
two-way gear and 300 with receivers only, 12 transmitterequipped launches, four airplanes,
six service trucks and a headquarters car.
If All The Stories manufacturers put out about how their
equipment worked after being
dredged up from the bottom of a
lake with a grappling iron, or re November, 1949
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TERMINAL ILLUSTRATED: 908TH
Typical of turret head series. Available in
2 to 9 electrodes.
Numbering identification standard feature.

fiateAl

THE FUSITE CORPORATION
CARTHAGE AT HANNAFORD, NORWOOD, CINCINNATI 12, OHIO
ELECTRONICS
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(continued)

BUSINESS BRIEFS

moved with asbestos gloves from
a fire, were laid end to end it would
be a good thing.
TV Receiver Production by
RMA members totalled 913,071
during the first half of 1949. Shipments trailed a little, totalling
742,166, broken down by areas in-

cluding communities within
miles of stations as follows

50

:

Albany
Albuquerque
Atlanta
Baltimore
Birmingham
Boston
Buffalo
Charlotte
Chicago
Cincinnati
Cleveland
Dallas
Davenport
Detroit
Erie
Greensboro
Houston
Huntington
Indianapolis
Jacksonville
Kansas City
Los Angeles
Louisville
Memphis
Miami
Milwaukee
Minneapolis
Nashville
Newark
New Haven
New Orleans
New York City
Oklahoma City
Omaha
Philadelphia
Phoenix

9,801
71

3,184
21,158
2,199
49,286
12,092
1,718
77,278
19,196
31,406
2,016
473

36,535
690
562
2,106

30

5,704

95

4,549
60,407
2,042
1,970
2,800
10,439
4,711
58

59,978
10,733
1,691
152,619
2,810
1,109
75,222

22

Pittsburgh
Portland

Logarithmic Voltage Scale
Easy to use
Only ONE scale to read

Accurate and stable calibration

MODEL 304 R. F. VOLTMETER. This instrument measures AC
voltages over a range of 1 millivolt to 100 volts from 30 cycles to 5.5
megacycles. Probe type input connector attached by a flexible cable
provides true indication of voltages at point of origin in circuits. Accuracy of voltmeter readings are within 5%. Input impedance is 1 megohm
shunted by 9 mmfds. Can be used as wide -band amplifier. Especially
useful for reading millivolts in television and FM intermediate frequency amplifier circuits, RF heating apparatus, carrier current systems
and in particular for extending useful frequency range of ordinary
oscilloscopes to beyond 5 megacycles.

PRICE....$225.00
In addition to the Model 304 R.F. Voltmeter,
Ballantine Laboratories also manufacture AC
and Battery Operated Audio Frequency Electronic Voltmeters, Peak to Peak Voltmeters,
Geiger-Muller Counter Tubes, and the following
accessories -Decade Amplifiers, Multipliers,
Precision Shunt Resistors, etc.
62

BALLANTINE

LABORATORIES,
BOONTON

N. J,

INC.
U.S.A.
U.
S.

15,185
425

Richmond
St. Louis
St. Petersburg
Salt Lake City
San Antonio
San Francisco
Seattle
Syracuse
Toledo
Tulsa
Washington
TOTAL

2,879
12,944

51

861
87

7,897
2,591
2,196
7,378
203
22,709

742,166

Many Letters we receive asking
questions about the citizens radio
band indicate that ultimate use
would be at least semi -commercial.
This, the FCC tells us, is not permissible. Citizens radio, like amateur radio, must be strictly "no
pay."

Another Tip we pass along concerning citizens radio is that converted BC -645's so far tested by
the FCC have failed to meet technical requirements for approval.
Tom Conrad of Venice, California says that people accustomed
to concentrating in noisy areas
should be able to recite through to
the end of simple jingles (p 60,
November, 1949

-

ELECTRONICS

September) even though their first
words are simultaneously played
back to them via a recorder.
No Answers were received in response to our invitation (p 60, September) to solve the Army -NavyAirforce component -part problem.
Many manufacturers can build
them, it seems, but nobody can
afford to stock them. One reader
commented, simply, "the government is a very fickle customer."

This Month our feature pages
include an article about an inductive prompting system used by
Hollywood movie directors. We
wonder if the scheme could be
used in a television studio without
interfering with picture circuits.
An article about an electronic reciprocator also in this issue really
should contain an offer of a prize
for suggested uses of the trick circuit and, despite the fact that we
are supposed to be a staid engineering magazine, we almost
offered one. The story about tv
reception below line of sight
should interest many readers riding tv as a hobby, even if it does
not suggest commercial antenna
and front-end designs. And we are
inclined to brag about our yarn on
magnetic fluid clutches because it
suggests, so far as we know, the
first practical use for the relatively
new devices within the field of
electronics.
Coming Issues will contain more
than the usual number of articles
about new tubes, as the industry
seems to be breaking out in a rash
of tube designs for many new and
some old applications. Things are
moving fast in the field of television, so watch also for a heavier
diet of articles on tele transmitter
and receiver design in our columns
in the near future.

Back in 1930 McGraw-Hill
coined the word Electronics. The
suffix rolled nicely off the tongue
and recently inspired the naming of another company magazine
Nucleonics. Now one of our confreres is toying with the word
avionics and we wonder where this
is going to end.
That final suffix should, perhaps,
be spelled nix.
ELECTRONICS
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SIGMA TYPE 5R
SENSITIVE RELAY
The immediate consequence of demanding increased sensitivity
in a relay is an increase in size, weight, and (usually) cost. The ex-

planation

is

not hard to find.

Starting with the contacts, a requirement is established for a
certain force and stroke depending on desired switch capacity. This
ultimately leads to a requirement for a certain number of ampere
turns to operate the switch. If coil resistance is to remain fixed, increased sensitivity will be evident in a reduction of operating current
requirements. Hence if we need a given number of ampere turns at a
lower value of current, we must have more turns. But if the resistance
may not be increased, we must use larger wire, and thus a bigger
magnet. Similar consequences arise when designing the iron parts of
increased real or power sensitivity demands increased size.
the relay

-

It is possible to minimize this adverse relationship. In the relay
pictured above the two-pole magnetic structure has no wasted air

gaps. Polar enlargements and iron of exceptional permeability help
to reduce the ampere turn requirements. Core diameter held to the
minimum necessary for requisite flux gives a short mean turn length,
and a large number of turns per ohm. Micrometer adjustment permits
working at exactly favorable stroke positions.
The resulting relay, moderate in size and cost,

will, when wound

with #44 wire, operate on as little as .00025 Ampere, and withstand
10g vibration adjusted at .00060 Ampere. (16000 ohm coil, one and
five milliwatt adjustments).
Write for informative catalog
describing other types and
listing typical adjustments.

62 CEYLON ST., BOSTON 21, MASS.

63

MALLORY
Takes Nothing For Granted ...
and the Eaton Manufacturing Company is Pleased!
IT'S A SNAP TO SHIFT
1. MOVE BUTTON
2. PUSH PEDAL

and your speed ratios

are now doubled
enabling you to match
the load to the road
saving engine,
time and fuel.

The popular Eaton

2 -speed truck axle is controlled by a
little button. The driver moves it and the truck's speed
ratios are doubled in number. Crushing loads start with
ease. Rough uphill hauls in quarries or in construction
jobs are a cinch. And owners save wear, tear and money
on their truck equipment
When planning the electric shift, the Eaton Company submitted specifications for the required switch to Mallory.
Mallory engineers looked at the design submitted to them
with inquisitive eyes. Backed by the greatest pool of
experience and skill in the field, Mallory engineers suggested manufacturing methods that resulted in appreciable
production cost savings at no sacrifice in performance.
If you are in the throes of a design problem calling for
precision electronic parts-switches, controls or resistors
will pay you to call in Mallory engineers now. Their
record in the industry is famous. Because they take
nothing for granted, you'll be sure of getting the finest
design at the best possible price.
!

-it

Clean-cut, simple, long wearing and
trouble free, this Mallory -made switch used
to activate the Eaton 2-speed axle is typical

of the kind of product that has made

Mallory "switch headquarters" for
American industry.

Precision Electronic Parts-Switches, Controls, Resistors
SERVING INDUSTRY WITH

R R.

MALLORY & CO.. Inc.

MALLORY

Capacitors

Rectifiers

Contacts

Switches

Controls

Vibrators

Power Supplies
Resistance Welding Materials

P.
64

R. MALLORY &

CO., Inc., INDIANAPOLIS 6, INDIANA
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CROSS

TALK
...

COLOR
The system of color television recently
announced by RCA (see Electron Art, this issue, for
details) is designed to accomplish what would have
been considered wholly impossible five years ago
the addition of color values to a black -and -white
image without enlargement of the bandwidth occupied by the black -and -white signal and without degrading the pictorial detail of the image. When the
announcement was first made there were, we are sure,
moments of disbelief in many an engineer's mind.
But as the details of the system have been released,
the theoreticians have agreed that the techniques
employed do in fact permit the objective to be
reached, and the practical men are facing with confidence the problem of improving the terminal equipment. The relative merits of this system and the several other proposals made before the FCC at the
color tv hearing are still being debated, and it is certainly not our place here to attempt to resolve the
issues. But we do think a few general comments can,
and should, be made.
The essence of the new system is the combination
of three unrelated developments in television and
communications technology. First a double system of
interlacing is used. Ordinary horizontal "line" interlace has been used for nearly 20 years because it
permits halving the flicker -free frame rate, thus
doubling the detail of the image for a given bandwidth. The vertical "dot" interlace of the new color
system gives an additional factor of two. This has
always been a good idea, even for black-and -white
images, but only in recent months have the problems
of generating and reproducing dot interlace been
solved. Second, a time multiplex system of sampling
the tricolor signals is used, the samplers at transmitter and receiver being kept in step by the conventional sync pulses. This idea, which makes much
more efficient use of the bandwidth than the conventional system of signalling, didn't originate in the tv
art at all. The multiplex system, using a much slower
sampling rate, was developed for point-to-point communications. Third, the mixed -highs method of
transmission, which restricts the detail of the color
:
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images and restores the missing detail in tones of
gray, is used.
In short, to shoe -horn 525 -line color images into a
6 -mc channel has required the use of every trick in
the bag. But they are, or at this writing seem to
be, good tricks and practical ones. This is not to say
that all compromises have been avoided. But a most
ingenious assembly of latter-day techniques has been
brought together, one which warms the convolutions
of the technical mind.

...

ENCLOSED
In September, in this column, we
rambled about semiconductors and their place in the
electronic scheme of things. We endorsed the suggestion that the term "electronic device" should include semiconductor devices and that a germanium
diode or triode enclosed in a gas-tight envelope be
called an "electron tube". At that time we didn't
know that certain germanium diodes were in fact so
enclosed. Norman Krim hastened to write that the
type CK705 germanium diode is one example, the
purpose of the enclosure being to exclude water
vapor and to prevent the possibility of chemical
attack on the germanium. So this unit, and perhaps
there are others, qualifies as an electron tube. We
think this is as it should be, but we suspect many
readers may object to calling a crystal rectifier a tube
no matter how it may be enclosed. Now that we have a
concrete example before us, do we hear objections?

...

INCIDENTAL
We are most happy to note that
"incidental radiation", the emission of signals or
interference from various industrial and commercial
devices not used for communication with a receiver,
has been recognized, by the FCC and the industry,
as a nuisance requiring a coordinated attack. The
FCC Conference on this subject, scheduled for November 1 (see p 130, this issue) may not have the
glamorous urgency of the tv hearing or the vhf -uhf
propagation meetings, but it is urgent nonetheless.
We hope all those in a position to contribute to the
abatement of this evil will attend.
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Inductive PROMPTING

Magnetic-fleid transmitter (in foreground) being used to cue actors in an actual movie production

Make-up is used to hide the exposed
parts of the plastic sound tube and

ear plug

and pickup loop, earphone and cord,
and plastic tube and ear plug

A complete receiving unit, including receiver
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Actual -size view of receiver with protective cover removed
November, 1949
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SYSTEM
Communications system allows director to cue
actors in motion picture scenes without interference
to regular sound system. A modulated magnetic
field is picked up and demodulated in concealed
receivers and conveyed to actors through photographically invisible earphones

By BRUCE H. DENt EY and ROBERT J. CARR
Paramount Pictures, Inc.
Hollywood, California

The hearing -aid type earphone is fastened out
of sight on the actor's clothing and the sound carried to the actor's ear by means of a photo-

graphically invisible plastic tube and a special
ear plug

Irn WENTY

YEARS

have

passed

ja since the addition of sound to

movies eliminated the director's
megaphone for prompting actors
during the photographing of scenes.
In general, producers have relied on
extra rehearsal time to take its
place. Various tricks have been
tried, such as offstage gestures and
light signals, but these methods
have not been very satisfactory.
There has been a growing de-

mand for a simple radio -type receiver that can be worn inconspicuously on the actor's person. For
maximum utility, the ear piece has
to be photographically invisible, and
the receiver has to be capable of
picking up the director's instructions from various positions on the
movie set.
Equipment is normally used
within sound stages which are unusually well shielded with building -

The entire transmitter is contained in a portable dolly so that it can be moved rapidly
from one set to another
ELECTRONICS
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wire screen supporting exterior
stucco walls. Inside the stages acoustical control materials are often
supported by more wire screen.
Pipes, conduits, and ducts form a
complex shielding pattern.
Frequency Choice

The radio approach seemed logical. However, at frequencies of
30 megacycles or higher a transmitter's radiation beyond the stage
walls would be negligible, but inside
the stage the standing -wave patterns would make the use of an
efficient automatic volume control or
limiter necessary. The efficiency of
an antenna worn near the body
would be low and variable. Several
tubes would be required, so if an
estimated fifty receivers were to be
built there would be a definite
maintenance problem.
With a lower frequency larger
coils and capacitors would be required and, although the standing wave problem might be less, considerable amplification would be required to overcome the loss caused
by the limited antenna size. Radiation beyond the stage walls would
probably be troublesome.
Experiments with simple radio

receivers at frequencies from 1,500
kilocycles to 460 megacycles confirmed the need of amplification and
automatic volume control. However,
67

even if subminiature tubes, printed
circuits, and the smallest batteries
available were used, a receiver could
not be packaged small enough to be
concealed in many of the costumes
worn by actors and actresses. The
smallest hearing -aid earphone was
not invisible photographically, and
all receiving antennas were difficult

to conceal.
It was decided to limit the area
of good reception to about 40 by
60 feet. This suggested an inductive rather than a space -radio system. The receivers could be simple,
tubeless, batteryless and expendable in case of trouble. Crystal detectors could be used if the transmitter were powerful enough. In
this manner the maintenance problem would be limited to one transmitter and its input equipment.
The system finally adopted incorporates a 100-kc transmitter connected to a single-turn loop which
surrounds the set area and induces
a strong r -f field at all points within
the area. Each actor wears a multi turn loop of wire in which a
secondary current flows. This current is of sufficient magnitude that
when demodulated it is capable of
delivering a good output from a
hearing-aid type earphone.
The Receiver

The loop -receiver is normally lator to the class -C output stage.
worn around the neck in a plane The plate circuit of the output stage
parallel to the floor, and the small is tuned by a variable inductance
crystal earphone unit is taped or and a group of fixed capacitors. A
pinned under the clothing. Coupled variable capacitor for this freto the earphone unit, 0.090 -inch di- quency and for the voltage used
ameter plastic tubing is brought would be of an awkward size, thereout of the collar over and down the fore the capacitor values are sefront of the ear and into the ear as lected by a coarse -tuning tap
shown in accompanying photo- switch. Fine tuning is accomgraphs. The tubing is terminated plished by a variometer-type rotor
in a small plastic L which is adapted in the electrical center of the into the ear canal by means of ductance. The impedance of the
various -size rubber inserts. The single turn of wire surrounding
small -diameter tubing blends into each different set area changes the
the convolutions of the ear and re- effective inductance of the output
quires careful make-up only across coil, making it necessary to retune
for different loops. This is the
the more exposed neck area.
offered
transmitter's only critical adjustgowns
Strapless evening
a problem until smaller 6 -inch di- ment.
ameter loop receivers were built and
Audio Equipment
concealed in the actress' hair. The
The audio amplifier, Fig. 3, has
output from the smaller -loop rea microphone input and a low the
both
below
ceiver is several decibels
larger 10 -inch diameter units but gain playback bridging input. Each
has its separate gain control. A
has been satisfactory.
tapped control in five 10 -decibel
The Transmitter
steps on the playback input -transThe r -f section of the 100 -kilo- former secondary adjusts for difcycle transmitter, shown in Fig. 2, ferent level playback sources and
is push-pull from the crystal osci - prevents overloading of the playback input stage. A relay operated
from the push -to -talk button on the
microphone automatically reduces
the playback volume 10 decibels, if
desired, when the microphone is

The receiver, whose circuit is
shown in Fig. 1, uses miniature
components mounted on a small terminal card to which the loop is secured and connected. The loop is
covered with rubber tubing and the
equipment card is covered with an
air -drying rubber compound.
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Equalization in the plate circuit
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FIG. 1-Circuit diagram and drawing
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as he speaks in low volume, or a
whisper. Equalization in the plate
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circuit of the playback stage has
been selected for loudness instead
of quality. Attenuating music's
low -frequency components by 10
decibels permits a much louder signal to be transmitted without overload.
A switch changes the microphone
amplifier stage into a 400 -cycle R -C
oscillator used for checking the
equipment and field strength. The
field is uniform enough that receiver volume controls are unnecessary; the audio level is adjusted
in the speech amplifier with the
class -B modulator plate -current
meter serving as a volume indi-

cator.
Storage facilities for the loop receivers, earphones and attachments and cables and spare parts
have been built into the transmitter
dolly which is shown in an accompanying photograph.
Transmitting Loops

The single -turn transmitting
loops are placed around the set to be
energized at any convenient level
from below the floor to 12 feet
above the floor. Due to photographic angles and set construction
some loops have been used under
the floor level for part of the loop
and above the floor for the remainder of the loop. Number 10 or
8 wire is used to reduce the resistance and increase the loop current, the value of which will usuELECTRONICS
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is adjusted for loudness rather than for quality

ally be between 2 and 9 amperes.
Circular, square and rectangular
loop patterns have been used. The
success of the transmitter in covering areas up to 40 by 60 feet with
ample volume naturally brought demands for an increased area of coverage. In one long dolly or moving
camera scene in an L-shaped area
it was difficult to get a strong signal
if the loop was, run across the diagonal corners of the L. The loop was
installed on the margins of the L
in the form of block L whose thickness was 20 feet and whose width
and length were about 70 and 120
feet.
In a recent picture, one scene required a dolly shot 250 feet long.
The camera preceded the actor for
nearly 250 feet as he sang a song
accompanied by a piano playing
outside the stage. The pianist,
wearing phones bridged across the
sound recording system heard the
singer; the singer heard the piano
music through his concealed receiver, but the sound recording
microphone heard only the singer's
voice. The orchestra was added
later. For this scene two rectangular loops, each 20 feet wide by 125
feet long, were used. They were
placed end to end, with a few feet
of overlap, properly phased, and
connected in parallel. The wire was
buried an inch below a dirt surface.
An excellent signal resulted.
During the experimental stages

of the magnetic-field transmitter
design, tests were made whereby
the audio signal was applied directly to a transmitting loop while
the receivers were used without the
demodulating crystal diodes. Such
a system worked and certainly was
less complex and less expensive
than the 100 -kilocycle carrier system. However, no method was
found to prevent interference with
the sound recording system where
the unwanted signal was picked up
not only in the sound -recording
microphone circuit, but also in all
low-level audio equipment in the
vicinity of the loop.
With the 100 -kilocycle system little interference is encountered, although the sound -recording microphone and its preamplifier are
within the field, because the recording system's response rapidly decreases at frequencies above 15
kilocycles, and the 100 -kilocycle signal will only be demodulated in the
recording system if an audio stage
is nonlinear, or overloaded. If a
more than ordinary amount of lowlevel equipment is used within the
field, or there is cable shield trouble,
some interference may be heard but
it is readily removed by small
plug-in filters.
The writers wish to acknowledge
the assistance and valuable suggestions of Loren L. Ryder, Director of
Recording of Paramount Pictures,
Inc.
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The RECIPROCATOR
A ring oscillator comprising two one-shot multivibrators in which the on and off periods

can be controlled from 0.2 to 1.5 seconds energizes linear or rotary solenoids to generate
complex reciprocating motion. System is useful in low-power pumps for corrosive liquids
and in handling radioactive materials
control features are necessary. Instrumentation in the field of nucleonics poses many new problems for
control and handling of highly radioactive materials at a distance,
for which such a device can be used.

(3) Some form of magnet or
solenoid for transforming the current from these units into a reciprocating motion.
The current fed into the solenoid
or electromagnetic winding is a rectified 60-cycle current. In most
cases, however, the inductance of
the winding smooths out the current sufficiently to minimize undesirable cyclic torque variations dur-

Experimental Application

A crude working model of a
liquid -stirring machine is illustrated. The reciprocating paddle is
driven by a pair of rotary solenoids.
This type of solenoid produces an
angular motion with a much more

Stirring device for liquids using a pair
of rotary solenoids driven by the electronic reciprocator

of interesting uses
has been suggested for an
electronic device to produce reciprocating motion in which the time of
the forward and back movements
can be varied independently and the
distance -time relationship during
the stroke controlled.
Such a device would permit the
operation of a plunger of magnetic
material inside a tube having a nonmagnetic wall. In this manner, a
corrosive liquid might be circulated
without the use of a packing or
stuffing box element. It could also
be employed for a shaking or vibratory device in which unusual
ANUMBER
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constant torque throughout its
stroke than is obtainable by ordinary types.
This fundamentally electromagnetic device is driven by impulses
from a low -power electronic device
known as a reciprocator. Electrically, the equipment involves three
basic units :
(1) An electron -tube circuit to
form the desired characteristic of
current impulse. This may be expressed as a curve showing the relationship between current to the
solenoid and time for each stroke.
(2) A power amplifier by means
of which the current impulses with
the desired characteristic of time
and current may be amplified to the
necessary power level.

_

ing the operating strokes.
Circuit Details

In the circuit of a practical equipment shown in Fig. 1 (waveforms
in Fig. 2) the following features
are provided:
(1) Duration of the impulses is
given as MULTIVIBRATOR RATE on the
nameplate under two controls shown
in the illustration. This circuit consists of two one-shot multivibrators
connected as a ring oscillator. By
this means, the time during which
each pulse (forward and backward)
lasts may be controlled independently. The values chosen for this
unit can be adjusted between 0.2
and 1.5 seconds.
(2) WIDTH INITIAL PULSE is included because for most solenoids
the pull at the beginning of the
stroke is at a minimum but in -

Chassis supports the complete electronic equipment to operate the electromagnetic
reciprocator solenoids. Controls are mounted at the front
November, 1949
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creases rapidly as the plunger enters the coil. The result is often a
hammer -blow action that is undesirable. This effect can be minimized by initiating each pulse with
a high starting current, the steady
current for the remainder of the
pulse being at a lower value. This
adjustment controls the length of
time the initial pulse persists (its
amplitude control is described
later). The adjustment provided is
from about 0.05 to 0.5 second.
(3) Steady current value after
initial pulse is designated SHELF
HEIGHT on the nameplate under two
control knobs. This adjustment controls the steady value of current
following the initial pulse and,
therefore, usually determines the
pull, and in turn the speed, of the
forward and back motion. When it
is adjusted to maximum, the initial
pulse disappears because the current during the whole stroke is essentially constant and at the maximum which is determined by the
next described adjustment.
(4) Maximum current control is
labeled THYRATRON BIAS because
this is actually the method of current control. A change in the d -c
bias on the grid of the output thyratrons changes the time during
each 60 -cycle period when the a -c
firing voltage is effective. Thus, the
maximum load current can be varied. This maximum applies to both
the initial pulse and the steady current that follows; the values of both
are varied and approximately by
the same ratio. This adjustment
also provides for the load characteristics of different coils used with
the reciprocator. The control might
not be necessary if the coil load
were always the same size or rating.
Some of these adjustments are
ELECTRONICS
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FIG. 1-Schematic diagram of the impu se-forming unit and the thyratron power
amplifier unit. Numbers of controls in circles correspond to waveforms and text

references

TIME DURATION

OF
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WIDTH OF INITIAL PULSE

SHELF

i

HEIGHT

RELATIVE

AMPLITUDE

THYRATRON

BIAS

TIME
FIG. 2-Controls available for the supply of current to the solenoids. Graph numbers
correspond to controls in Fig. 1

interdependent; that is, thyratron
bias will also vary shelf height. In
addition, if the cyclic timing is
short, the initial pulse width may
determine the average current
though the coil more than shelf
height.
In thinking about the circuits of
a device of this sort, one should not
confuse the 60-cycle wave shapes
due to bias controls with the current forms fed into the electromagnetic coils.
In making adjustment of the reciprocator to give a desired se-

quence of current pulses, it has
been found convenient to connect a
lamp in parallel with the winding of
each electromagnet. The flashing
of these lamps gives a fairly accurate indication of the voltage variation applied to the magnet winding. A fine -wire filament lamp
should be used to minimize power
consumption and so that the change
in illumination rapidly follows the
change of voltage of the circuit.
For the arrangement described, a
7f -watt, 120 -volt frosted lamp has
been found satisfactory.
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TV RECEPTION

Below Line of Sight
Signals to a receiving point 2,000 feet below the line of sight are received with the aid of
an 18 -element antenna array, a cascode preamplifier at the antenna and special design of
i -f amplifier stages and sweep circuits

By ROBERT B. McGREGOR
Station WHAS
and
Louisville, Kentucky

The University of Louisville

FIG.

1-Terrain between Louisville and Cincinnati.

the
range of uhf transmitters may
be extended by increasing the
height and power' of the transmitter. Experimental evidence also
shows that improving the receiving
installation can add miles to the
UNDER NORMAL CONDITIONS,

effective transmitter range". Since
the area of coverage is proportional
to the square of the radius, an increase of a few miles in the radius
will add considerable area.
In general, the receiving antenna
problem is to build as much gain
into the antenna as feasible and to
place it as high as possible. Both
gain and height are limited by practical considerations. The receiving
site here in Louisville is a threestory brick building 92 miles distant from the WLWT transmitter
on channel 4 in Cincinnati, Ohio.
The intervening terrain is shown in
Fig. 1. The receiving location is
more than 2,000 feet below the line
of sight.
The multi -element array was
chosen as being most practical and
it was decided to build an 18 -ele72

92 miles

apart

ment, three-bay, parasitic array.
Each bay has 6 elements, 2 collinear
driven elements placed horizontally
with reflectors spaced 0.16 wavelength and directors spaced 0.1
wavelength. The use of collinear
elements allows voltage feed to be
used and narrows the angle of response in the horizontal plane. Voltage feed is preferred since it requires half the number of connections and half the number of feed
wires as current feed. The physical
layout is shown in Fig. 2.
Antenna Measurements

To check the dimensions of the
antenna, one bay of 6 elements was
set up in a clear space and measurements of field intensity and tuning
were made using a variable -frequency oscillator, a standing-wave
detector, and a field -strength meter.
The variable -frequency oscillator
used was a simple grid -dip oscillator. The standing -wave detector
was an r -f bridge comprising the
circuit shown in Fig. 3.
For the field -strength meter, also

FIG. 2-Mechanical arrangement of one
bay of the three -bay antenna

shown in Fig. 3, a loop about 8
inches in diameter was mounted on
a 1 by 2 about 15 feet long. The
loop is tuned by a small variable
capacitor driven by a reversible
motor. A 1N34 crystal is used for
the detector and a 100-11.a meter is
the indicator.
To calibrate the bridge for standing -wave ratios, several carbon resistors were chosen which are multiples of 52 ohms. The oscillator
was tuned to the frequency to be
used and the bridge connected to it
with 10 feet of RG/8U transmission
November, 1949
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Eighteen -element array on roof

line. The output of the bridge was
unterminated and coupling to the
oscillator very loose. The coupling
was then increased until the bridge
detector meter read full scale.
A length of transmission line was
connected to the output of the
bridge and the transmission line
terminated with 100, 150, 200, and
250 ohms respectively. The meter
showed the standing wave ratios of
The
2, 3, 4 and 5 respectively.
antenna was next set up with the

remote -operated field -intensity loop
15 feet away. It is convenient to
put the control switch and the
microammeter close to the variable frequency oscillator so that retuning of the oscillator, field -strength
meter and reading of the standing -

FIG.

3-Schematic and actual circuit

ELECTRONICS

of

three -story building in Louisville

wave ratio is possible by one person.
The transmission line from the
output of the standing -wave detector is connected through a quarter-wave matching section to the antenna. The matching section should
be adjustable in spacing. By using
this arrangement it is possible to
match the transmission line to the
antenna and adjust the elements of

the antenna.
It is also informative to make a
frequency run on the antenna.
When doing this, it must be remembered that if the frequency is varied
over a wide range, the standingwave detector will show several
minimums. However, the minimum
at the correct frequency is quite
broad and is a complete null.

of the standing -wave detector, and circuit of the
field -strength meter

- November,

1949

Loop for field -strength meter

Since the feed impedance of the
complete array is unknown, this is
determined by using the standing wave detector and adjusting the
quarter-wave section for the null.
The best match for the array
described was secured by spacing
the quarter-wave section a inch at
the low-impedance end and 4 inches
at the high -impedance end. This
unusual arrangement operated best,
probably because no bazooka was
used going from an unbalanced line
to a balanced antenna.
Power Gain

If, in an array of elements, it is
possible to determine from graphs
or tables the mutual resistance and
self resistance of all elements, the
power gain may be easily obtained.
To the resistance of each element is
added the resistive component of
the mutual impedance between all
other elements. This was done for
each element and then totaled to
obtain the resistance of the array.
For this array the resistance is
1,481.2 ohms. The resistance of a
single element is 73.3 ohms. Assume a current I in each element.
The power field produced is proportional to the square of the number
of elements. With 18 elements, the
field produced is 324 times the field
from one element.
The power required to produce
73

current I is proportional to the resistance. So the power required,
1,481.2/73.3, is 20.5 times as great
in the array to produce a field 324
times as great. Power gain is
324/20.5 which is 15.8, or 12 db.
Booster Amplifier

To make the best use of the antenna, it is necessary to place an r-f
preamplifier as close to the antenna
as practical. In this installation,
it is located on the roof of the building at the base of the array. This
amplifies the signal fed to the downlead to the television receiver to
overcome the noise in the receiver
and also override the noise picked
up on the transmission line. Since
the loss in 100 feet of RG/8U, which
is the transmission line used, is 1.8
db at 70 mc, the signal-to-noise
ratio is improved. The Johnson effect noise expressed in voltage is
E' = 4 KTR (f'
f2)
where K is Boltzmann's constant,
1.37 X 10-"; T is absolute temperature, 300 degrees; f'
fz is the
bandwidth, 3 X 10'; R is resistance,
52 ohms ; then E = 1.6 microvolts.
This noise voltage and accompanying signal are stepped up by

-

Front-end and

i -f

grid coil of the input tube. The
proper step up for best noise factor
is not an impedance. match but also
depends on the noise generated by
the input tube. The tap on the input coil therefore is best determined by experiment.
The preamplifier circuit is the
cascode' This circuit gives excel-lent gain and stability; both factors
are desirable for a remote amplifier.
The noise factor at 70 megacycles is
approximately 2 db better than
other triode amplifiers. The schematic is shown in Fig. 4.
Circuit Adjustment

The complete laboratory -type receiver
contains a ten -inch picture tube and
voltmeters for indicating the output of
the regulated -sweep power supply and
high voltage applied to the cathode-ray

tube
74

In adjusting the cascode amplifier, the grid -dip oscillator was used
to tune the circuits.
The input circuit resonates at 94
megacycles without the 6AK5 in
place. With the tube in the socket
and no heater voltage applied, the
circuit has a resonant frequency of
69 megacycles. The band pass is
approximately 5 megacycles broad
at 69 megacycles.
Measurements showed more than
15 -db gain over the band. The
high stability of the circuit may be
attributed to the fact that the high impedance input circuit is isolated
from the high -impedance output
circuit by the two tubes and a low impedance common coupling. In
spite of this, the circuit can oscillate
with improper neutralization of the
6AK5, since it is connected as a
triode. Proper adjustment of the

stages

of the

receiver

neutralizing coil around the stage
is accomplished by disconnecting
one heater lead of the 6AK5 and
tuning the coil slug for minimum
signal. The method is the same as
that used in neutralizing triode r -f
amplifiers in old receivers.
l -F

Response

To reduce the effect of noise
appearing on the picture tube
and its effect on the synchronization circuits, the i -f alignment is unconventional. The video
i -f
chassis consists of a surplus radar receiver type BC 1161-A
with the second detector modified
and with amplified age added. The
five i -f stages are broadened by
shunting with 7,500 -ohm resistors
and then stagger tuned.

The response curve is shown in
the lower part of Fig. 5. By placing
the video carrier on top of the
curve, the amplitude of the carrier
and adjacent frequencies is increased 6 db. The large detail of
the picture is thereby improved
while the high frequencies as represented by the small detail are degraded. Note also that the vertical
sync pulses are amplified more than
in the conventional system.
The front end of the radar set
was removed and replaced with a
front end constructed with a threegang Mallory Inductuner using the
circuit of Fig. 6. To adjust the
oscillator for the tuner, the shunting capacitor is adjusted for the
November, 1949
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the low -frequency end of the band.
The end inductors are adjusted to
cover the high -frequency end of the
band. The bandwidth at the lowfrequency end is determined by CB.
The bandwidth at the high -frequency end is set by adjusting the
distance between the end inductors
(close spacing decreases the band-

Chassis of cascode preamplifier mounted
at base of antenna array

low frequency and the end inductor

squeezed until the high -frequency
end of the range is correct.
The end inductors are placed
inch apart and coupled opposing.
Capacitor CB is set to half value
and CB and CB are adjusted to cover

2 T q"DIA

NO

18

..

intensity grid of the cathode-ray
tube. The noise limiter is a series
diode which conducts as long as the
plate is positive in respect to the
cathode. However, with a high
noise pulse the cathode is driven
positive in respect to the plate,
thereby limiting the amplitude of
the noise pulse.

width).
The video amplifier consists of a
6AC7 and a 6AG7. An output of
0.1 volt from the video detector is
sufficient for complete modulation
of the kinescope grid, from black
to 10 or 12 footlamberts. A 10 inch General Electric picture tube
with aluminized coating on the
phosphor was used.
The video amplifier includes a
noise limiter to reduce the amplitude of ignition noise reaching the

,{

Sweep Synchronization

Phase synchronization is used in
both horizontal and vertical sweep
circuits'. The circuit of the phasesensitive detector is shown in Fig.
7. The voltage from the sweep generator is fed in the same phase to a
plate and cathode of the detector.
The incoming pulse is fed as a negative pulse to the cathode and as a
positive pulse to the plate. Thus,
a shift in phase of the incoming
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FIG. 7-Phase-sensitive detector and blocking oscillator circuit for vertical sweep
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pulse will increase the current
through one diode or the other, depending upon the direction of phase
displacement.
The action is transmitted as a
shift in d -c potential on the grid of
the following tube. This tube acts
as an amplifier feeding the blocking
oscillator tube. The action on the
oscillator is to adjust its speed until
the incoming pulse and the sweep
voltage are again balanced in the
phase -sensitive detector.
A filter is arranged on the control
voltage so that the oscillator does
not follow rapid changes. This
makes the circuit more impervious
to noise. The sync circuits hold as
long as there is a trace of a picture.
Most commercial models of television receivers are at present using
effective horizontal phase synchronization but are still using pulse
sync on the vertical sweep generator. In the presence of noise, this
adds to the flicker. A burst of noise
occurring at the time of a vertical
pulse makes the picture jump vertically. Since phase sync with the
accompanying filter responds to the
average phase of the incoming
pulse, the noise has little effect,
partially because the noise has random phase relationship and does not
repeat periodically.
Another important type of interference is caused by reflection of
the television signal from planes.
It starts with a slow flutter of the
picture progressing to a very rapid
flutter then gradually slowing and
trailing off to a normal signal. It is
necessary to use amplified automatic gain control to effectively
counter this effect and to minimize
fading signals. One stage of ampli POWER
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fication is used as shown in Fig. 8.
The blocking oscillator was selected for generating both horizontal and vertical sweep voltages because it is more stable than the
multivibrator. The very close coupling and small inductance of the
coil produces fast regeneration and
a very sharp pulse that is easily
timed and synchronized.
An electronically regulated power
supply was used for the sweep circuits to provide regulation in respect to varying line voltage and
varying load.
Results

With this installation, there have
been times when WLWT came in
as well as a local station. In general, most reception still left a lot
to be desired. However, any time
station WLWT was on the air they
could be received.
Approximately 50 percent of the
time the picture was entertaining.
On a good night, the picture remained consistently good throughout the evening. Occasionally the
picture would be good during the
day and poor at night. More often
it was the other way around. Some
frequency -selective reception was
noted; sometimes the sound was
better received, sometimes the
video.
No correlation between reception
and weather could be made.
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Citizens Band
SIGNAL GENERATOR
Construction details of a signal source designed to facilitate development work on the
Citizens Band. The unit contains a tunable concentric -line resonator in a Colpitts oscillator circuit using a subminiature tube
By WALTER

C.

HOLLIS

Project Engineer
Engineering Division

The W. L. Maxson Corporation
New York, N. Y.

in developmental
and experimental work at the
Citizens Band frequencies due to
lack of a signal generator caused
the construction of the instrument
to be described.
The complete generator forms a
unit that may be built at a cost for
components in the neighborhood of
$100. It consists of an oscillator
which may be grid modulated, a
calibrated variable attenuator and a
regulated power supply. The circuit diagram is given in Fig. 1.
The generator contains a subminiature 6K4 tube in a Colpitts
oscillator circuit. The tank circuit
for this oscillator is of the concentric -line resonator type and is tuned
by means of a variable air capacitor. The plate of the 6K4 shunt
feeds the high side of the tank
circuit.
A substantial part of the circuit
inductance is contained within the
tube and its plate and grid lead inductance. It is therefore necessary
to keep the plate and grid lead
lengths down to i/4 inch to obtain
an upper frequency limit of 475
megacycles.
The cathode and filament are
supplied through two self-resonant
chokes which have been experimentally adjusted for best oscillator
operation. The lead length is not
critical. The oscillator may be externally grid modulated at the terminals shown.
This connection
FRUSTRATION
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Panel

of

instrument after calibration

The oscillator -power-supply unit, at right, is attached to the attenuator side panel
77

dered to the main shield compartment.
The grid connection is
brought out to terminals on the
front panel through an R -C filter.
The tuning control for the oscillator is brought out to the tuning dial
by means of an insulated shaft. The
shielding of the signal generator
is completed by means of a removable shield cover.
Frequency Calibration

Power supply and sheet brass shield of the oscillator

contains an R -C filter to prevent
r -f leakage through the modulation
circuit.
The oscillator is coupled through
a wall in its resonator into a
waveg uid e -below -c u toff attenuator.
This is a Measurements Corporation model M-234 r -f attenuator.
Construction Details

The construction of the signal
generator can be seen from the
accompanying photographs. The
oscillator and power supply are
contained in a shielded sheet-brass
compartment directly attached to
the M-234 attenuator chassis. The
oscillator is assembled within a sep -

CITIZENS BAND Articles
Transmitter
Receiver

.

.

Antennas
Transceivers
Power Amplifie!
Progress Repart .

Wavemeter
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Nov. 1947
Mar. 1948
May 1948
Aug. 1948
Dec. 1948

June 1949
Sept. 1949

The transmitter previously described was used in conjunction
with a communications receiver
and a 1N34 crystal to obtain the
frequency calibration for the signal
generator. Figure 3 illustrates the
calibration method.
The output of the transmitter is
used as a local oscillator for the
crystal mixer which beats the frequency of the signal generator down
to a low frequency which may be
amplified and detected by the receiver. The receiver is tuned for
the strongest signal obtained from
the signal generator. The frequency
at which the signal generator is oscillating is equal to 465 me plus or
minus the frequency to which the
receiver is tuned. If the oscillator is
started with the tuning capacitor
set at full capacitance it will be op-

arate shield can mounted within
the main shield compartment. Figure 2 illustrates the construction of
the oscillator and shield.
The oscillator resonator is constructed of machined brass parts
and is of the coaxial -line type. The
resonator is a first model of the output resonator for the transmitter
described in the November 1947
issue of ELECTRONICS. As in the
construction of any signal generator, all joints must be very carefully soldered to prevent leakage.
It is realized, as has been the basic
philosophy throughout this development, that most experimenters can
do sheet-metal work but few can do
machining; however no great ingenuity is required to make this
construction using hand tools and
butt -soldered joints. In addition,
a little experimentation, using
sheet metal resonators previously
described by the author, should
yield comparable results.
The power supply is mounted on
a sheet -brass partition which is sol-

(8) 6-32 CLEARANCE HOLES
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FIG. 1-Complete circuit of the generator

erating below 465 me and as tuning
increase. This method will supply
complete frequency calibration data
for marking the tuning dial.
This same setup was used to
check the warm-up time and the
plate-voltage stability. A check of
the warm-up drift showed that the
oscillator was within 0.5 me below
its final frequency of 473 me within
one minute. Complete stability was
reached within five minutes. The
plate -voltage stability was found to
be 25 kc per volt.
The oscillator was modulated and
tested using the receiver previously
described (ELECTRONICS, March
1948). It was found that little frequency modulation was introduced,
as evidenced by the decrease in
audio output as the signal level of
the signal generator was increased.
The limiters in the receiver became
more effective as the signal level
was increased, reducing the effect
of amplitude modulation. However,
frequency modulation is undisturbed by this effect. Therefore it
is believed that the residual frequency modulation of this signal
generator is quite low.
The author appreciates the help
of Jerry Mintner of Measurements
Corp. who conducted tests of the
final unit. A considerable electrostatic field was observed around the
tuning dial and the shield cover
joint and he suggested a length of
tubing around the insulated tuning
shaft, forming a waveguide attenuator; and bolting of the cover
about every half inch.
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this station we have had a output and input respectively of
number of transmission line 51.5 ohms unbalanced to ground.
problems that may well be common The problem was to match the
to those faced by engineers in other balanced two -wire line of 432 ohms
f-m stations of comparable power. to the 51.5 -ohm unbalanced line.
A solution to be described has in- This was done by using a bazooka
creased the calculated effective radi- which is essentially a 1 -to -1 transated power from 31 to 36 kw.
former, for taking care of the balWhen the station first went on anced -to-unbalanced to ground conthe air at the present site in 1947 dition and a quarter -wavelength
transmitter power of 1 kw was used coaxial matching section as an imalthough an increase to 10 kw pedance matching device.
transmitter power was contemThe necessary Z. for the quarter plated. A 11 -inch coaxial line was wave length transformer is the geopurchased which was expected to metric mean between the Z. of the
carry 10 kw. However, when the two -wire line and the coax; Zo =
10 -kw rig was connected to the line
(Z. Zr) = 149 ohms. By using
there was an arc-over and the 31 -in. coax and a 1 -in. bronze weldstanding-wave ratio climbed to 3 ing rod for a center conductor, the
to 1. This condition was caused by matching section was taken care of
moisture in the line. The import- (Z, = 138 log b/a which in this case
ance of keeping the line air tight gives 149 ohms).
and under a small amount of presSince the transmitter is only 30
sure cannot be overemphasized. feet from the tower, it was decided
The line, which lasted only a few to mount a bazooka at both the top
years, could have been used indefi- and the bottom instead of having a
nitely had not this one little item horizontal run. For running the
been overlooked and had the line two -wire line up the tower, braces
been inspected once a year.
were made at the top and the botCosts and efficiencies were cal- tom variable from 25 to 30 inches
culated and it was decided to install from the tower (our frequency is
a two -wire line. The efficiency for 101.3 mc). The wire is threaded
at
1s -inch coax on the 240-foot run the top and two holes of
0.35 -in.
required was 88 percent, for 31-in., diameter drilled in the top and bot92.5 percent. For two-wire line, the tom brace.
efficiency calculated to better than
At the top, where the wire is
98 percent. Because of previous threaded, four nuts are used.
One
experience with 1i# -in. and its effi- is used at the underside of the top
ciency the choice lay between 31 -in. brace to hold a copper bar snug
and two -wire line. The cost of against the brace. Three nuts are
two -wire line was estimated to be used on top of the brace to give less
$1,000 which was much lower than chance of stripping the threads
on
the 31 -in.
the wire and letting it fall. At the
The construction of the two-wire bottom, after passing through the
line called for several approxima- 6 -inch-spaced holes on the brace, a
tions, for while text books give 300 -pound concrete weight is placed
formulas for calculating quarter on each wire to keep it taut.
wavelengths, specific information
To maintain the wires the proper
on correction for different spacings, distance from the towers, and to
one -line size, and so on couldn't be prevent their swaying, quarter found.
wave shorted standoff insulators
Number 0 wire spaced six inches are used at staggered distances
was used for the line. By formula, averaging 20 feet. If each insulaZo = 276 log b/a so that for this
tor is separated by exactly the same
case, Z. = 432 ohms. The 10 -kw distance a mechanical resonance
transmitter and 4 -bay antenna had may be set up during a bad wind AT
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LINE for F -M
Relatively inexpensive 240 -foot untuned line feeds commercial 10 -kw transmitter output
to high -gain antenna. Installation is more efficient than coaxial lines of comparable power
handling capabilities and is substantially unaffected by the weather
storm causing the wire to vibrate.
When these standoffs are exactly
quarter -wave at the operating freqency they have a high impedance
which is a pure resistance.
Half-inch bronze round stock was
used, and for our frequency they
were made 30 in. long, of which 8
in. was threaded. Then by drilling
two half -inch holes 6 inches apart
in a horizontal crosspiece of the
tower, and by using two nuts, one
on each side of the tower crosspiece,
we had a variable quarter -wave
standoff insulator. On the tower
facing the line a copper strap, 8
inches long by 1t in. wide with
holes drilled identical to those in
the tower, is placed. This gives a
good low resistance short raising
the Q and the effective impedance
and providing a low-loss standoff.
These were tuned with the swr
meter in the transmitter. They can
be calculated, however.
A perfect short would have to be
18 in. in diameter but the crosspieces of the tower don't even approach this figure. If the short is
the same size as the material in
the standoff then the six inches of
the short has to be taken into consideration in the length of the
standoff. With a perfect short, the
standoff will be a quarter wavelength from the tower. When it
was assumed that the crosspieces
were a perfect short, this turned out
to be true within the limits of experimental error. We used a velocity constant of 0.96 and the formula
for a quarter wavelength in inches
given by 2,950 X
When connected according to
calculations, this line had an swr
of 1.8 to 1. The change was made
from the old 1t -in, coax to the two wire line with no loss of time on the
air. None of the different units
ELECTRONICS

-

November, 1949

By JOHN W. ECKLIN
Chief Engineer
W CFC
Beckley, West Virginia

was critical. With additional tuning the swr was brought down to
1.4 to 1.
Constructing the Bazookas

For best results the diameter of
the bazooka should be two to three
times the diameter of the coax. We
used a diameter of nine inches. A
bazooka isn't at all critical as to
length; if designed for 100 me it
will work satisfactorily over the f -m
band. For best results and lowest
swr it should be adjusted to exact
frequency. Flat copper sheet t in.
thick and 30 in. wide was rolled and
silver soldered for a diameter of 9
in.

Figure 1 (section D) and Fig. 2D
show the construction of the bazooka short-circuit. The distance
from the bottom of the bazooka to
the connector (Fig. 1 and 2E)
shouldn't be over two or three
inches. The length of the bazooka
from the short is calculated in
inches by the formula 2,950 X

0.96/f.

The 149 -ohm impedance transformer was constructed as follows.
A four -foot length of 3t -in. coax
(outer conductor) was used which
also is part of the bazooka. A
length of center conductor equal to
(2,950 x 0.96/f,,,,) + 5 inches was
cut and the reducer in Fig. 1 and
2B inserted. To this is added the
t -in. welding rod with the adapter
reducer shown in Fig. 1 and 2C.
The t -in. welding rod should be
silver soldered to the No. 0 line
with the adapter (Fig. 2C) before

starting any of the transformer
construction. The connector shown
in Fig. 1 and 2E is used to maintain
the 6-in. line spacing. The two No.
0 wires, one from the connector in
Fig. 2E and one from the adapter
in Fig. 2C are connected to the two wire line with the connectors shown
in Fig. 2A
It is important to keep the leads
from the bazooka to the two -wire
line the same length and spaced 6
inches. The No. 0 wire leading
from the connector (Fig. 2E) is
threaded and a nut placed on each
side of the connector.
The matching section is supported by the use of a commercially
available gas seal. Such a unit is
generally placed between two
lengths of coaxial line at the output
of a transmitter. By this means,
pressure is maintained up the exterior line even though in the transmitter building it isn't kept air
tight. Besides holding up the impedance -matching transformer this
unit also makes it possible to pressurize the antenna. On the flange
in the gas seal used for joining the
center conductors, a hole is tapped
and a small set screw is placed
through the center conductor of the
coax into this tapped hole. The
same method is employed with the
center conductor and the reducer in
Fig. 2B. The matching section is
supported by tightening the set
screw on the t -in. conductor.
Luckily, after the installation, we
had a bad storm with plenty of rain,
hail and a 50 -mph wind. The swr
did not vary at all. This particular
transmitter kicks off automatically
with an increase in swr or a short
in the line. During the storm, the
adjustment was set for closer tolerance than for normal operation and
the transmitter didn't kick off once.
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Automatic Control
By RALPH V. COLES
Vice -President

Fielden Electronics, Inc.
Huntington Station, New York

of textiles it is often necessary alternately to wet and dry the fabric
as it proceeds continuously between
operations. Until recently there has
been no accurate way to measure
moisture content of cloth as it
passes from the drying machine,
so the tendency in the industry is
to dry the fabric far beyond its
normal moisture content to ensure
at least adequate drying. The moisture content actually desired in
fabrics varies from 2 percent in
nylon to 14 percent in wool.
DURING THE PROCESSING

Before automatic moisture -control unit was developed, an operator had to keep a
pointer within desired moisture limits

Moisture Detection

Typical setup for automatic control of the moisture content of a fabric. The large
cabinet contains the control unit which effectively reads the moisture -content
meter (small cabinet) and automatically applies appropriate correction to dryer
82

Several years ago an instrument called the Drimeter was introduced in English textile mills, and
later in paper mills. It was capable
of measuring the moisture content
of a moving strip of fabric, but the
reading of the meter had to be interpreted and the proper correction
to dryer speed had to be made by
hand in a separate operation. The
control unit described in this article
uses the above -mentioned unit as a
measuring instrument and provides
fully automatic control of moisture.
It takes complete charge of the
drying machine, replacing the
judgment of the operator. The
equipment makes corrections proportional to error in moisture content at time intervals inversely
proportional to machine speed and
integrates moisture content over a
period of 2 or 3 seconds, or longer
if necessary, before initiating a
correction. It becomes quiescent as
soon as there is no fabric between
the electrodes of the measuring
element or if the machine stops.
Following a stoppage, it will deliver
all over-dried material from the
machine before it initiates corrections in machine speed.
'It is well known that a variation
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of Moisture
Electronic equipment makes corrections proportional to error in moisture content as
material passes through measuring element. This type of control is especially applicable
to the textile and paper industries
in the moisture content of a hygroscopic material is accompanied by
a change in its electrical properties.

This variation provides a basis for
continuous moisture estimation,
either by measuring the change in
electrical resistance or by measuring the dielectric constant.
Instruments in the textile and
paper industries which are designed
to measure the variation in electrical resistance of the material are
limited by the need to establish and
maintain electrical contact with a
rapidly moving fabric or paper,
change in resistance due to different dyes and filling materials and
variations in the acidity or alkalinity of the processing liquids. On the
other hand, an instrument which
measures variation in dielectric constant may have to deal with a very
small mass, even a single thread,
and must be capable of measuring
the small increment in electrical
capacitance with accuracy and stability.
The Drimeter operates on the
latter principle, and tests in textile
mills show that it is accurate within
plus or minus one percent. The
instrument consists of an electronic
hygrometer which indicates the
moisture content of the yarn or
fabric instantaneously and continuously on the panel, and a capacitor
consisting of a mounting arm and
two plates between which the yarn
or fabric passes. The capacitor and
the hygrometer are connected by
two r -f coaxial cables which may be
up to 30 feet in length.
Automatic Control Requirements

The problem of automatic control
of drying equipment is complicated
by the delays which are inevitable
between a correction in machine
speed and a change in moisture content. If a correction is continued
ELECTRONICS
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until the moisture content reaches
the desired level, the result would
normally be over -correction, resulting in hunting.
Corrections cannot be spaced according to a fixed time, since the
speed of a textile drying machine
may vary in the ratio of 6 to 1 or
greater. Hence, corrections based
on a fixed time interval may be too
frequent, causing hunting; while
corrections made too infrequently
cause reduction in machine efficiency. Therefore intervals between
corrections must change according
to the speed with which the machine is running.
The mechanism which provides
the timing of the intervals must be
initiated by an error in moisture
content. If it is merely timed at
fixed intervals, a considerable quantity of wet or dry material can be
delivered from the dryer if a correcting period has just passed.
Also, the control must ignore momentary wet patches. In other
words, the device should integrate
over a period of 2 or 3 seconds.
If the drying machine stops for
some reason, a considerable length

of material may be over -dried, and

the control mechanism must not
initiate corrective measures until
after the over -dried fabric has
passed from the drying machine.
The control should make corrections in proportion to the extent of
the deviation from the desired
moisture content, and should become inoperative when the machine
is stopped, or when there is no
material between the electrodes of
the measuring element.
A block diagram showing a complete automatic drying -control setup is shown in Fig. 1. The wet
fabric or paper enters the drying
machine from the left, and as it
emerges it passes through the measuring electrodes and onto a reel or
some subsequent process. The
tachometer alternator signal and
the signal from the moisture -measuring unit are combined in the automatic control unit which is to be
described. The automatic control
unit relays control a small reversing
motor which is connected to the
drying -machine speed control.
In the application of automatic
control to paper machines, simpli-
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AUTOMATIC
CONTROL

DRIMETER
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FIG. 1-Block diagram of automatic -control setup. The unit has two inputs; the
signal from the moisture -measuring element, and a signal from the tachometer
alternator which is proportional to drying -machine speed
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fication is in order as it is possible
to employ some degree of prediction in order to maintain constancy
of output. This is not possible in
the textile industry due to the
nature of the machines. For example, by monitoring the moisture
content at more than one point on
the drying machine, and controlling
the temperature at different sections of the machine, closer control
will probably be obtained than by
limiting monitoring and controlling
only to the output. The control may
not require such a long period of
integration before initiating a correction. It may also be possible to
eliminate the proportional feature
and the varying interval between
corrections.
In the application of automatic
control to paper making machines,
speed control cannot be employed
and control of pre -extraction, temperature or squeeze roll pressure
must be adopted.
Circuit Details

To operate the automatic control
unit, two variables are fed to the
instrument: (1) a voltage which
varies in proportion to moisture
content, and (2) a voltage proportional to machine speed, derived
from a small alternator driven by a
moving shaft of the drying ma-

chine.
The output voltage of the Dri-

The out -of -balance voltage from
the bridge is fed via a resistance capacitance phase-correction circuit
to the grid of V5, which together
with V2, provides a two -stage voltage amplifier of conventional design. Negative feedback is provided from the plate of Va to the
cathode of V5. The output from
this amplifier is used for two purposes: (1) It is fed to the diode
V.B to provide a voltage across the
diode load proportional to the out of -balance voltage of the bolometer
bridge (error in moisture content) .
(2) The output from the amplifier
is also taken from the slider of a
potentiometer through a transformer to the control grids of V,
and V.. The amplitude of the a -c
component at these grids is adjustable by the potentiometer in the
plate circuit of the amplifier, which
provides the TOLERANCE control of
the instrument. The d -c bias of
Va and V. is adjustable by the
potentiometer in their common
cathode return.

meter is an alternating voltage with
a frequency of approximately 500
cps, which varies in amplitude with
the moisture content of the material
being fed through the electrodes.
As shown in the automatic control
unit circuit diagram in Fig. 2,
the variable a -c voltage is applied
across a potential divider which provides a means for adjusting the
voltage input of V5 to a standard amplitude, selected by the
MOISTURE LEVEL control knob on the
front panel of the instrument. The
two 50,000 -ohm variable resistors in
the divider provide a means whereby
the moisture scale may be expanded
or contracted to agree with the instrument calibration.
Tube V, is an amplifier in the
anode circuit of which is connected
an output transformer provided
with three separate secondary
windings. The first winding is in
series with the cathode circuit of
the tube, and provides negative
feedback to stabilize the stage gain.
The second winding is center tapped and provides two equal but
antiphase voltages at the suppressor grids of tubes V. and V.. The
2-megohm suppressor -grid resistors
prevent grid-current damping of
the voltage source during positive
half cycles. The third winding provides a voltage at relatively low
impedance to the bolometer bridge
network.

Operation

If the output of the textile drying machine is at the required moisture -content level, a voltage will be
present at the input terminals of
the circuit which bears an amplitude relationship to this moisture
content. The moisture level dial is
adjusted to provide an input volt -

72
!
,

250v

MEG

880
5Z4

FZ
0.1

16
Q

6.3V
4V

90

RE3

VeA

fN

2

6H6

R2
2 MEG;

15,000
R3

15,75 MEG,
RI

TYPE J50
METAL RECT.

FIG.

84
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age on the grid to V, of such amplitude that the bolometer bridge is
balanced. As this type of bridge
will only balance at one amplitude
of input voltage, there is no out-of balance current present at the
bridge. The input voltage to amplifier V. and V. is zero, and there is
no a -c component present at the control grids of V, and V,. The bias
on both suppressor and control
grids of V. and V. is adjusted so
that they are not conducting, and
RE, and RE, are de -energized.
With a change in moisture content, the amplitude of the input
voltage will unbalance the bolometer bridge, and an a -c voltage will
appear at the grids of V, and V4.
The phase relationship of this voltage to the voltage already in existence at the suppressor grids will
depend on which way the bolometer
bridge is out of balance. Either
V, or V, will become conductive according to which tube has its two
grids in phase. If the material is
too damp, relay RE, will be energized; if too dry, RE2 will be energized, and a voltage will be present
across V,3 having an amplitude proportional to the out -of-balance voltage of the bridge, or the error in
moisture content.
The operation of RE, or RE2 will
determine which way the correcting motor will run ; however, the
motor will not yet start as RE, is
still energized. Relays RE, or RE2
will also change the green light on
the front panel for the appropriate
wet or dry red light. The energized
relay (RE, or RE2) will be locked in
when RE, is de-energized. Finally,
when either relay RE, or RE2 is
energized C, will start to charge
through R,.
If the moisture content has increased and the wet relay RE, operates, a portion of the potential
across the voltage-divider network
containing R, will be short-circuited, thus lowering the voltage at
the slider of R,.
An a -c voltage, proportional to
machine speed, is fed to transformer Ti. Taps on this transformer provide a means by which
the amplitude of the input voltage
to the circuit can be adjusted in the
initial timing of the equipment.
The voltage is stepped up by the
transformer and rectified by V,,;
ELECTRONICS

-

November, 1949

Adjustments for different types of material are accessible through a removable
section on the front panel of the automatic control cabinet

thus across C, there exists a d -c
voltage which is positive relative to
ground, and proportional to mach_ne speed.

This voltage is connected to C, by
a high resistance
thus across C,
there also exists a voltage proportional machine speed. This voltage
is made available to C, through
another high resistance, and a condistact on RE3. The diode
charges C. if the machine is
stopped.
Tubes V, and V, and their associated components form a cathode coupled quiescent asymmetrical
multivibrator of unconventional design. The plate current of the
triode V with a comparatively low
resistance in its plate circuit, is

R

V

many times greater than the plate
current of the pentode V, with its
high -resistance plate load; thus, the
potential across their common
cathode resistor, which determines
the cathode potential of both tubes,
is determined by the plate current
of Vs. In the quiescent state, the
screen of V; is grounded, and the
tube is nonconductive; V, is conductive, and RE3 energized.
A 60 -cycle voltage is taken from
the high -voltage secondary of the
power transformer and reduced in
amplitude by the potential divider
containing R,. This voltage is recti-

fled by a metal oxide rectifier and
appears as d -c voltage across R2.
The circuit is arranged so that the
bottom end of Rº is negative rela-

tive to ground.
It has already been shown that
across V,3 there appears a voltage
proportional to the error in moisture content, and this voltage is arranged to oppose the voltage across
Thus, between the cathode of
R2.
V,a and ground, there exists a negative voltage which is reduced in
proportion to the error in moisture
content.
Circuit Details

When there is a discrepancy in
moisture content, RE, or RE2 operates, and C, starts to Charge
through R,. Nothing will happen
until the screen potential of V, has
risen to the level at which the tube
can operate. The period of this
delay is adjustable by R, and allows
momentary wet patches in the fabric to pass without correcting machine speed. If, during this 2 or 3
second interval, relays RE, or RE,
have returned to their normal position, C, will be discharged and nothing will happen.
If the discrepancy has lasted
longer than the time delay Gilt V,
will start to conduct. The plate
voltage of V, will fall, reducing the
85

grid voltage of V,. Thus the plate
current of V. will fall, and the
cathode voltage of V, will fall in
relation to its grid. This process
further increases the plate current
of V and the whole action becomes
regenerative until V. is biased beyond cutoff, and V, is fully conductive. Relay RE, is deenergized.
The operation of RE, starts the
correction motor. It also switches
the grid of V, and locks the position
of the other relays while the motor
is running. It also lights a lamp on
the front panel of the instrument.
The motor will now continue to run
until V. can again conduct.
Prior to operation of RE,, C. held
a positive charge of approximately
25 volts. This charge was obtained
from C. through R., and limited to
the stated value by the cathode potential of V,. When RE, operates,
V. is cut off, and the cathode potential is reduced to very nearly zero.
At the same time, the potential of
the grid of V, is also reduced to
nearly zero by the discharge of C.
through the tube. The circuit therefore remains in this state until the
grid of V. is biased beyond cutoff.
The time constant of the r-c network in the grid circuit of V. is
much longer than the required operation time of the circuit, and the
grid potential of V. can be dismissed
from consideration. The grid of V,
was transferred by RE, to a stepped
variable resistance which is connected to the cathode of V,R. A
voltage is present at this point
which varies inversely to the error
in moisture content, being of
greater amplitude on dry errors
than on wet errors. The degree of
difference in amplitude is adjusted
by R. which provides greater correction on wet errors than on dry
errors. Capacitor C. will start to
charge in a negative direction, and
the grid potential of V, will arrive
in due course at the cutoff point.
This time of charge will be inverse
to the applied voltage and proportional to the error in moisture content, and it will differ between dry
and wet errors. If a large correction in moisture content initiated
by a large error should disappear
while the correction is being made,
the motor will stop quickly due to
the disappearance of the voltage
across V,8, causing the full voltage
86

across R, to be applied to the r -c
network feeding the grid of V,.
As soon as the grid potential of
V, arrives at a value where V, starts
to cut off, the plate voltage rises,
the grid voltage of V, rises
and V. starts to conduct. The
cathode voltage of both tubes rises,
further reducing the plate current
of V,. The whole action is again
regenerative until V, is completely
cut off, V. completely conductive
and RE, energized. By this action,
the motor ceases to correct, the
lamp on the front panel is extinguished, the interlock is removed
from RE, or REY, and the grid of
V, and C. is returned to R,. The
circuit remains in this condition
until the grid of V, is lifted from a
few volts negative to ground to a

Moisture -sensing electrodes.
Capacitance between circular plates varies
with amount of moisture in fabric

potential approaching the cathode
which is now at some 25 volts positive to ground.
Capacitor C. first loses its negative charge and then starts to
charge positive through the high
resistance R,. The time of this
charge will depend on the choice of
the value of R, and inversely on the
amplitude of the voltage present
across C. which is proportional to
machine speed. Thus, the circuit
is quiescent for a period of time
which varies with the speed of the
machine.
At the end of this period, when
the correction to the speed of the
machine has not been effective in
restoring the required moisture
level, V, will again conduct and
make another correction proportional to the error. On the other

hand, if the correction has been
effective, the bolometer bridge will
have been restored to balance
and V, will be rendered inactive by
the dropping out of RE, or RE,.
If the drying machine is not running, the grid potential of V, can
never rise, and the circuit can not
operate. The diode
is provided
to discharge C. and C. if the
machine is stopped. Thus, the circuit is rendered inoperative until
C. has been recharged through
and C. has been recharged through
R.. The time constant C.R. gives
suitable time intervals between corrections. The time constant C.R.
gives an extra time lag if the
machine has been stopped. This
allows for the delivery of the over dried material. This time will also
vary with machine speed.
If the electrode gap of the instrument contains no material, the input
voltage to the control will fall, and
it will proceed to make corrections
for too dry. This is prevented by
the muting tube V. and the diode
V.R. A d -c voltage proportional to
input voltage is derived from the
anode of V, via the diode V,8 and is
used to bias V,, to cutoff. When
the input voltage drops below DRY
on the scale, this bias is reduced,
Vu becomes conductive, and the
cathode of V. is lifted to a level to
paralyze the bolometer amplifier.

V

R

Production Savings

By eliminating over-drying it has
been possible in one particular installation of this type of automatic
control to speed up the drying

machines and increase production
25 to 30 percent. In this plant, 32
machine-hours a day have been
saved, representing savings of
$400.00 a week in wages alone.
Eight men and women have been
made available for jobs in other
sections of the plant. The plant
engineer estimates that steam consumption has been cut 20,000
pounds a day at a saving of about
$12.00 a day.
Of even greater significance is
the improvement in the finished
fabric. Customers who do not
know that moisture-control instruments are used have nevertheless
noted that finishes have been improved and that the fabrics seem to
have better texture.
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Experimental Tube
for F -M Detection
Beam -deflection type exhibits high sensitivity and a -m/f -m rejection, but small audio
output. Performance characteristics are compared to detectors using conventional
tubes. Experiments indicate feasibility of ten-fold improvement in characteristics by
proposed design changes
By L. J. GIACOLETTO
RCA Laboratories Division
Radio Corporation of America
Princeton, New Jersey

THE APPLICATION of a

single-tube

locked -in oscillator to f -m detection has been described in the
literature.' The circuit, shown in
Fig. 1, employs a grid controlled
multigrid tube, such as the 6SA7,
as a 1 -to-1 locked -in oscillator whose
frequency is caused to follow the
frequency of the input signal by

means of an electronically derived
reactance arising from the plate
current suitably coupled back to the
oscillator coil. In order to keep the
oscillator synchronized to the input
signal frequency, the plate current
changes proportionally to the frequency deviation, thereby simultaneously giving rise to the audio
output signal.

In order to realize optimum performance from this circuit, the current flowing beyond grid 2 should
not affect the oscillator circuit except via the feedback coupling loop.
Stated differently, a high degree of
isolation is required between the
oscillator grid 1 and the input signal grid 3. In this respect conventional multigrid tubes fall short of
the desired characteristics. A special multigrid tube developed expressively for this circuit, the FM 1000, still does not provide good
enough isolation to permit the employment of a high -impedance input
circuit. To provide better isolation
between input signal and oscillator
circuits a combination beam -deflection and grid-controlled tube was
developed.
In a conventional multigrid tube,
coupling between input signal and

Table I-Comparison Data for Several Different F -M Detectors and
Experimental Beam -Deflection Tube Detector
Output Audio

±

Tube

30 kc

(volts rms)

Input Signal (Minimum)

Impedance

Volts

(ohms)

(rms)

Power
(mw)

A-M/F-M Rejection

Max.
(db)

Min.
(db)

-20
-29
-35
-32

-46

6SA7

26.5

1,500

1.5

1.5

6SB7Y

22.3

1,500

1.1

0.8

FM-1000

37.0

1,500

2.2

3.2

Measured
B -D Tube

7.2

100,000

0.4

0.0016

-37
-47
-47
-49

Proposed
Improved
B -D Tube

35.0

100,000

0.4

0.0016

-63

ELECTRON ICS

(Estimated for a five-fold increase in average output current)

-
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Close-up of experimental beam -deflection tube elements

oscillator circuits takes place in the
forward direction because of capacitance between grid 1 and grid
3, circuit capacitance, and because
the flow of electrons through the
tube causes induced charges to appear on grid 3 (known as space charge coupling)! Coupling in the
reverse direction from grid 3 to
grid 1 is due to the same first two
factors and also because some of
the electrons are returned from the
vicinity of grid 3 to the vicinity of
grid 1
The space -charge coupling in the
forward direction between grid 1
and grid 3 is perhaps the most serious of these factors. There does not
87

single -ended output.
Beam -deflection tubes, whose
general construction can be ascertained from the scaled cross-sectional view shown in Fig. 3 and the
photograph, were constructed and
mounted on conventional octal
bases. In order to expedite construction, the frame and general
construction techniques employed
in other beam-deflection tubes` were
utilized. Design constants are as
follows: cathode, 0.025 in. x 0.053
in. wide; grid, flat, 45 t.p.i., 4.1 -mil
wire, 0.054 outside dimension ; aperture, 0.050 in. wide x 0.320 in. long;
and deflection plates, 0.362 in. wide
x 0.362 in. long, spaced 0.090 in.
apart. Except for limits imposed
by mechanical design, the deflection
plates could have been longer than
0.362 inch as transit time is not
significant at the signal frequencies
used. Static characteristics of the
beam -deflection tube are shown in
Fig. 4.
In order to evaluate the performance of the beam-deflection tube in
the Bradley f -m detector circuit,

appear to be much that can be done
to reduce this factor in conventional tubes; consequently the use
of a low -impedance input circuit is
indicated, with the consequent loss
in gain from the driving stage. One
method of circumventing this difficulty is to operate two tubes with
their No. 1 grids connected in parallel and No. 3 grids connected in
push-pull with suitable conversion
from a push-pull anode circuit to
the single-ended oscillator circuit.
The electrons going outward from
the cathode now induce in-phase
currents in the No. 3 grids so that
there is no net effect on the pushpull circuit.
Another method of achieving a
balanced input circuit is to use a
tube affording a combination of
grid and beam -deflection control as
indicated in Fig. 2. Other advantages that accrue from the use of
such a tube are: negligible capacitance between grid 1 and deflection
plates (signal electrodes), negligible backward coupling since returned electrons are eliminated, and
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grid and beam -deflection con-

shown in Fig. 1, data were taken
using 6SA7, 6SB7Y, FM -1000, and
special beam -deflection tubes. In
view of possible application to carrier-difference television sound reception'.', measurements were made
at a center frequency of 4.5 me
and maximum deviations of 30 kc.
Circuit Performance

The f -m and a -m output of these
tubes, particularly as a function of
the center frequency of the input
signal, is of considerable interest.
Using different tube types, data
plotted in Fig. 5 were taken of the
audio output as a function of the
frequency of the input signal first
with the input signal frequency
modulated a fixed amount (± 5 kc,
and second with the input signal
amplitude modulated 30 percent;
the input signal level was maintained at a value previously determined as just sufficient to maintain lock -in for an input signal
frequency modulated ± 30 kc. Data
for the 6SA7 tube are omitted since
they are similar to 6SB7Y data.
The f -m response for ± 5-kc
deviation is approximately a measure of the slope of the response
curve at the average frequency and
should of course be sensibly constant over the locked -in portion of
operation; it is not quite constant
because the circuit was not adjusted
for maximum linearity but rather
for maximum lock -in range for
minimum signal input. Better linearity is possible at the sacrifice of
a slight amount in lock -in range for
a given signal input. If the circuit
were operating ideally, there would
be minimum a-m response when the
center frequency of the input signal coincided with the oscillator
frequency. Due to fortuitous coupling, the 6SB7Y and the FM -1000
(to a somewhat lesser extent) show
minimum a -m response a little off
center. The beam -deflection tubes
indicate a somewhat more symmetrical a -m response.
Table I gives the maximum and
minimum ratios of a -m response
(30 percent modulation) to f -m response (± 30-kc deviation), together with other pertinent data for
different tubes when adjusted for
minimum input signal, the input
signal level being just sufficient to
maintain lock -in for ± 30-kc devi November, 1949
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ation. Since the coupling in the forward direction from grid 1 to the
signal electrodes (deflection plates)
has been virtually eliminated in the
special beam -deflection tube, it is
now possible to operate with a much
larger input signal impedance (estimated at 100,000 ohms as compared
to 1,500 ohms used for conventional
multigrid tubes). For optimum circuit performance, careful balancing
of the input circuit is necessary.

6

q

,LOCK IN

i

-M RESPONSE TOTS

--Vó-250

Ve200
g,,,=I,800uMHOS

-10 -8 -6 -4 -2 0 2
VG IN VOLTS

(A)

4

6

TRANSFER CHARACTERISTICS

05

2
z

;0.3

-2.

-0.5

-1.5

VO

(B)

FIG.

go=270 U MHOS

0

0.5

2.5

1.5

IN VOLTS

DEFLECTION CHARACTERISTIC
4

-Static characteristics

of

beam -

deflection tube

proved beam -deflection tube, assuming only a five -fold increase in
output current, although a nine -fold
increase is believed readily feasible
by changes in design and the addition of a stage of electron multiplication.
The estimates for the proposed
improved beam -deflection tube were
obtained in the following manner.
A five -fold increase in average output current produces a potential
five -fold increase in variational reactance. This potential increase is
realized for the same input signal
and produces in turn a five -fold increase in audio output. The elec-

tronic reactance required to maintain lock-in remains the same
however and, since the reactance is
ELECTRONICS
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5- Performance characteristics comparison

for circuits containing 6SB7Y (A),
FM -1000 (B), and experimental beam -deflection tube (C)

proportional to coupling between
output circuit and oscillator circuit,
a decrease in coupling is possible.
The 14 -decibel change in a -m/f-m
rejection is the result of the fivefold increase in the f -m audio signal with the a-m audio signal remaining constant.
The above mentioned assumption
appears justified by virtue of the
fact that the a -m signal is produced
because the input signal affects the
oscillator. Inadvertent coupling between input and oscillator should
not be altered materially with the
five-fold increase in output current.
In fact, some reduction in a -m
audio signal is to be expected from
the decrease in intentional coupling
possible; this reduction has not
been included in the above estimate.
In the application of the special
beam-deflection tubes to the detector circuit, due to the small output
current, the tube has to be operated
into regions of deflection non-linearity in order to produce lock -in
for a ± 30-kc deviation. As a consequence, the amount of a -m response is also a function of the input signal level. It is generally
found that the a -m response goes
through two minima as the input
signal level is increased. The first
minimum is believed due to an out of-phase signal detection contribution produced by deflection nonlinearity, while the second minimum is
due to a similar contribution produced by the electron beam striking
the deflection plates. In the latter
case the f -m response begins to suffer also. Nonlinearity of deflection
control is tolerable, and in fact

partly desirable, as long as the
characteristic is skew symmetrical,
or S shaped, as saturation at both
ends of deflection produces an amplitude -limiting action. It appears
that as long as the deflection characteristic is perfectly skew symmetrical, a -m response should be largely
independent of input signal level.
Conclusions

Tests performed on the tubes constructed so far indicate the desirability of improvements and modifications in design in order to
achieve optimum operating characteristics. Proposed improvements
and modifications would increase
the output current by employing
improved electron optics together
with a higher perveance triode input.
In addition to the Bradley f -m
detector circuit, it appears likely
that a tube of the type described
herein might also have other applications such as a converter with
low oscillator radiation, frequency
stabilization and synchronization,
dual control and coincidence circuits.
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DARKROOM
Sensitive phototube unit samples light falling on enlarging easel and gives optimum
exposure time directly in seconds. Facilities are provided for using enlarging papers of
different photographic speeds. Complete construction details are given

of average illumination on a photographic
subject is common practice to most
photography enthusiasts and professionals. The instrument described here allows this technique
to be extended to the enlarging
process, and when used properly
will ensure a greater percentage of
successful enlargements.
A phototube probe, shown in the
photograph, is placed on the easel
of the enlarger at a representative
part of the picture, and the dial
shown on the left of the indicator
unit is set to a number corresponding to the photographic speed rating of the paper being used in the
same way that a regular light meter
is set for an appropriate film speed.
The meter dial then indicates the
optimum length exposure for that
particular negative.
MEASUREMENT

Circuit Details

As shown in Fig. 1, the circuit
consists essentially of a Wheatstone
bridge, one leg of which can be unbalanced by light shining on the
phototube. The four resistors in
the bridge circuit are: R,, the plate
resistance of the vacuum tube (including the cathode resistor Rº) ;
and the two sections of the zero adjusting potentiometer. A stabilized d -c voltage is applied across
one diagonal of the bridge and a

sensitive microammeter across the
other diagonal indicates bridge
balance and reads the amount of
bridge unbalance when light shines
on the phototube. The sensitivity
of the phototube circuit can be varied by changing the d -c potential
90

applied to the phototube by means
of the paper-speed potentiometer.
The grid voltage of the pentode is
determined by the current through
the phototube. As more light shines
on the phototube, causing' its resistance to decrease, the grid potential of the amplifier tube is raised,
causing its internal resistance to
decrease. In this way the bridge is
unbalanced and the amount of unbalance can be read on the microammeter. The meter can be calibrated directly in seconds exposure.
Application

The photometer has sufficient
sensitivity for use with most amateur and professional enlargers
when using exposures ranging from
10 to 80 seconds. If the enlarger
has an adjustable diaphragm, it is
convenient to place the probe unit
at a representative part of the picture and then adjust the diaphragm
so that the meter reads some favorite exposure which for the writer is
15 seconds because a synchronous
timer for 15 seconds is used in the

darkroom.
A few hints on construction will

be helpful. The photometer consists
of two units; the meter unit and the
photocell probe. The length of two conductor shielded lead between
these two units is not critical. If
there is any hand capacitance effect
while using the unit, the power plug
should be reversed.
The unit requires a warm-up pe-

riod of approximately 5 minutes
during which time the zero adjustment will drift slightly. All of the
components are standard radio
parts with the exception of R,
which has a resistance of 700 megohms. It should be borne in mind
that the sensitivity of the photometer is directly proportional to
this resistance; but since it is not
necessary to use this unit at full
sensitivity under normal conditions,
a smaller resistance value could be
used.
Meter Calibration

The photometer is calibrated by
trial and error by making test exposures. It is best to let this calibration grow up over a period of

time as the photometer is used.
However, the following procedure is
suggested as an aid in getting

started.
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FIG. 1-Circuit diagram of the versatile
light meter for determining exposure
time in making photographic enlargements

Take a normal negative and determine the exposure required for a
good enlargement. Any degree of
enlargement can be used because
the reading on the photometer is
entirely independent of the degree
of enlargement.
After making a good enlargement, place the probe unit of the
photometer on the easel and with
the paper-speed dial at some con November,

1949- ELECTRONICS

LIGHT METER
By STEWART BECKER
Department of Physics
University of Arizona
Tucson, Arizona

small box so that it can be moved

around on the easel under the enlarger while the meter unit is
placed where it will be out of the

Exposure -indicating meter may be calibrated directly in seconds, or used in conjunction
with a calibration curve. The probe unit is shown at left

venient setting. Then, with the window in the probe unit closed, set the
meter on zero. Now open the window on the probe unit and read the.
meter. If the meter goes off scale,
decrease the setting of the paperspeed dial until the exposure time
known to be correct is indicated. If
the meter does not read far enough
up scale, increase the paper -speed
dial setting. This paper-speed dial
setting will now correspond to the
kind of enlarging paper you are
using and the meter reading will
correspond to the number of seconds you used in making the enlargement.
The meter scale can be marked
directly in seconds as shown in the
photograph, or a calibration curve
can be made. By using several negatives ranging from light to dark
but using the same paper and leaving the same setting on the paper speed dial, several exposure readings can be spotted. Note that this
calibration now holds only for the
paper -speed dial setting selected
but that the meter calibration in
seconds is good for all papers after
the proper paper -speed dial setting
ELECTRONICS
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for each has been determined.
With regard to the calibration
of the paper -speed dial, it would be
quite laborious to calibrate it for
all papers commercially available
but, since the average amateur
photographer has a few favorites
regularly used, its calibration is
something which grows up over a
period of time.
To give a general idea of the way
in which paper speeds vary, the following experimental information is
presented. For Brovira paper, of
contrast numbers 1, 2, 3 and 4,
typical exposure times are 12, 16,
20 and 40 seconds respectively; and
for Cykora paper of the same contrast ratings, the exposure times
are 28, 32, 36 and 56 seconds.
Mechanical Arrangement

The mechanical arrangement of
parts is not critical except that
leakage resistance in the circuit
containing the phototube and R,
should be kept to a minimum to get
the maximum sensitivity which the
exceedingly high resistance of R,
can provide. For convenience in operation the photocell is housed in a

way.
The photocell unit requires a
small window which can be opened
and closed by means of a knob. This
opening should be 1 inch by 1
inch, and the phototube should be

mounted immediately under the
window so that the light can shine
through the window onto its cathode. The probe unit should be made
as thin as possible so that the picture on the top of it will not be too
much out of focus. The one shown
in the photograph is 1/ inches deep
and has a panel measuring 31 by
41 inches. The panel is aluminum
and the box is made of 1 -inch plywood. Small circles of felt were
glued on the bottom for feet. The
panel should be painted flat white
on the outside and the box should be
painted flat black inside and out. A
small panel bearing is used to control the opening and closing of the
window.
Care should be exercised not to
open the window in bright light
when the unit is turned on or the
microammeter might be damaged
The unit should be used in such a
way that the safe -light in the darkroom does not shine directly into
the opening when a reading is being taken under the easel because
the photocell will respond slightly
to the light from the safe -light,
thus giving an erroneous reading.
The sensitivity of the photometer
is 7 x 10' foot-candles or 2.11 X
10-6 lumens.
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POLYCATHODE GLOW TUBE
for Counters and Calculators
New type cold-cathode discharge tube can be used as a digital counter and calculator,
providing storage, carry to a succeeding stage, and self -indication. Capable of operating
at a maximum speed of 100,000 pps, the tube can also be adapted to decade circuits with
counting rates of better than 16,000 cps
By JAMES J. LAMB

and

JOSEPH A. BRUSTMAN

Chief Engineer Electronic Controls Dept.
Director of Electronic Research
Laboratory of Advanced Research
Remington Rand Inc.
South Norwalk, Conn.

of the rapidly growing interest in electronic
counting and calculating devices
there have been a number of electron -tube developments aimed at
simplifying the circuitry involved
between putting in the problem and
reading out the result. The new
tubes have generally been highvacuum types, designed for operation in megacycle frequency ranges.
Not all calculating and counting
,applications are in the elegant
scientific category, however, and
there is a large field in which slower
kilocycle -range rates of operation
are permissible. In this range, devices such as thyratrons and neon
diodes depending on ionization have
their place in the calculator field
but have been used mostly for
switching purposes.
Standard thyratron types are
available with only single sets of
elements, so the tube complement
becomes too great and power requirements too high for economical
use. There is also an inherited distrust of the vagaries of ionization
conduction devices. With the better
understanding now being achieved
of how to obtain stability in glow
discharge tubes this distrust is
being allayed. Furthermore, the
major objections of high power consumption and too many tubes
(which have handicapped the application of glow tubes in mediumfrequency applications) have been
minimized with development of the
BECAUSE

FIG.

-Experimental polycathode tubes in three stages of development.
tube has total of 75 cathode fingers. Others are decade types

Center

2-Decade tube before assembly. Anode at top, two of the formed cathodering elements at center and preformed Carry at left. Ring at right not ye bent.
Ceramic insulators below
FIG.
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Calibrator for between -lens shutters with speeds from 1/400 to 1 sec. In practice, the visual counter is turned on and
the number of glow points on the negative is counted

tube to be described in this article.
The Remtron tube now in the experimental stage of development, is
based on the original Mnemotron
conception'. Three typical examples
of a series of steps in its development are illustrated in Fig. 1, from
the large 2.5 -inch diameter size
with handmade elements at the left
to the miniature size with machine made elements at the right.
Structure and Operating Principle

Structurally, the new tube comprises four sets of concentric elements-a common concentrically located anode and three separate
castellated cathode rings. The anode
has the shape of a basket, with 30
narrow slots on its periphery.
Mounted on the same axis as the
anode are the three cathode discs
formed with electrode fingers bent
up around the periphery of each of
the rings. Two of the cathode
electrodes are designated the Index ring and Transfer ring, each
having ten small electrode fingers
symmetrically spaced on the periphery of the discs. The third
cathode element, the Transfer -1
ring (Transfer minus 1 ring) is
of similar shape but has one electrode finger less than the Index or
Transfer ring. The tenth cathode
finger, designated the Carry, is
mounted separately. The elements
are separated by insulating ceramic
washers, illustrated in Fig. 2.
ELECTRONICS

-

November, 1949

All the concentrically mounted
electrodes are arranged in such a
way that the electrode fingers of the
separate castellated cathode rings
interspersed
sequentially
are
around the anode so as to align with
the segments of the slotted common
anode. The maximum diameter of
the anode is 0.5 inch and the spacing between anode and cathode
fingers is 0.020 inch. The gap between neighboring cathode fingers
is about 0.025 inch. The assembly is
mounted in a miniature -size envelope and filled with neon gas.
With proper voltage applied between anode and a cathode ring, a
glow-discharge appears at one of
the cathode fingers. Voltage pulses
applied sequentially to the cathode
rings through proper circuit arrangement then advance the glow discharge from orne cathode finger
to the next, each impulse moving
the glow -discharge by one finger.
In the typical construction, each
cathode disc has ten electrode
fingers, the Carry being electrically
connected with the Transfer -1. Usually, the anode is connected through
a limiting resistor to a positive d -c
supply of approximately 250 volts.
The Index, Transfer, and Transfer -1 with Carry are directly connected to plates of three driver or
buffer tubes. The potential difference between anode and cathodes
established at the start of operation
is such that breakdown will occur

between only one of the cathode
elements and the anode when a
potential in excess of the breakdown
voltage is applied.
Ordinarily it would not be possible to predict which cathode finger
of this cathode ring would glow at
the start; any one of the cathode
fingers might accept the discharge
were it not for a new feature. The
single discharge is explained by the
fact that as soon as one discharge is
established at a cathode finger, its

discharge current (passing through
the series load resistor) causes a
drop in the anode -to -cathode potential. The resultant lower potential
is inadequate to initiate a second
discharge at any other point on this
cathode ring. It is this unique discharge feature which is the basis
of the operation of the tube.
If the potential between anode
and the cathode ring carrying the
glow -discharge is again reduced below the value of extinguishing voltage, the glow will be extinguished.
However, because of the residual
ionization around this electrode
finger the formation of another dis ANODE
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3-Three-ring cathode insures
sense of discharge progression
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charge at a neighboring cathode
finger (located on a different
cathode ring) will be facilitated.
De -energizing the first cathode ring
and immediately energizing the
second cathode ring thus results in
a physical transfer of the discharge
to the neighboring cathode finger.
The reason that the discharge
will transfer only to the adjacent
discharge point instead of arbitrarily to some remote point of the same
multiple cathode is that the presence
of ions in the region surrounding
the discharge, persisting even after
exciting voltage for the discharge
has been removed, sets up preferential conditions for the re-establishment of a discharge in the immediate neighborhood of the region
in which a discharge has just terminated. Thus, simultaneously making the potential of either of the
two other cathode rings more negative with respect to the anode, while
making the potential of the ring
previously carrying the glow less
negative with respect to the anode,
will result in the formation of a new
glow on the one electrode finger of
the second ring closest to the previous glow. The same action can be
repeated, and the discharge advanced one more finger, by continuing the process. In other words,
successively decreasing and increasing the negative potential to anode
of the three castellated cathode
rings by properly applied pulses will
advance the glow -discharge from
one finger to the next. The glow discharge can thus be moved clockwise or counter-clockwise, depending upon the external circuit
arrangement.
Three cathode rings are employed
rather than two for maintaining
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Tube characteristics, showing
favorable voltage, current and
resistor values
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Decade direct -reading counter of lour stages counting up to 10,000

sense of rotation. This effect is explained by reference to Fig. 3. If
the glow is on finger 52 of a tube
having only two rings, (for example, rings 5 and 3), the glow
could move by random choice either
to electrode 32 or to the electrode
situated to the left of 5_, that is to
3,.
Consequently, with only two
rings, sense of rotation of the glow
would be Indeterminate, while with
three cathode rings and appropriate
external circuitry definite sense of
rotation is predetermined.
The separate cathode element,
the Carry, is connected to the
Transfer -1 through a small resistance which ordinarily will not affect
the operation of the tube. This
Carry electrode is provided to supply an output marker pulse signifying a complete revolution of the
glow. The Carry electrode is situated where a tenth finger of ring 3
would be located and its glow current will be nearly the same as that
of the electrode elements on ring 3.
The voltage drop across the resistor
between the Carry electrode and
ring 3 gives an output pulse every
time the glow reaches this particular cathode finger. This pulse can

be used to trigger a second similar
stage once during each complete
revolution of the glow -discharge in
the first tube, this second stage
being driven at either 1/30th or
1/10th the rate of the first stage,
depending upon the type of circuit

used.
Electrical Characteristics

Individual tubes show somewhat
different operating characteristics.
The maximum speed of operation is
greatly influenced by gas pressure,
type of gas used in the tube, size of
elements, material used for contruction of cathode and anode elements,
and especially by the surface condition of the electrodes. It has been
found that extreme cleanliness in
the construction of these tubes is
essential, although controlled contamination may be desirable in
some respects. Most consistent results have been obtained with pure
neon gas at a pressure of approximately 13 cm in tubes made to date.
The power consumption of the
new tube is small because only one
cathode finger is glowing at a time.
The tube can be driven easily by a
single triode similar to the type 6J5.
November,
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It is operated in "normal" or "abnormal" glow condition only, never
arcing. To form a glow -discharge
between anode and any one of the
cathode rings the potential difference between the two elements must
exceed the breakdown voltage of the
gas, the glow being extinguished
when the potential difference drops
below the typical extinguishing
voltage.
The operating current is not critical, but it has been found that best
operation is obtained with currents
of 1 to 3 ma as illustrated in Fig. 4.
Discharge currents of more than 3
ma cause irregular advancement of
the glow. Discharge currents of
less than 1 ma generally are not
sufficient to ionize the gas properly
for continuous operation. This
effect will be indicated by the tendency of the glow to skip back to
the starting electrode after having
advanced one or more positions
from it. For typical operation the
discharge current should be around
1.8 ma.
The shortest point-to-point transfer time at which the experimental
tubes have operated, advancing the
glow from one cathode finger to the
next, is approximately 10 microseconds, corresponding to a maximum speed of 100,000 impulses per
second. Continuous reliable operation of sample tubes has been
accomplished with point-to-point
transfer frequencies up to 50,000
per second. Wired for decade operation (utilizing three cathode
fingers per input pulse) this represents a counting rate of more than
16,000 cps, or in mechanical terms,
1,600 revolutions per second of the
glow around the anode. Experimental tubes with as many as 25
fingers on each cathode ring have
been constructed and operated.

.

each buffer amplifier is d -c connected to the plate of its respective
trigger stage. The plate of each of
the buffer stages is directly connected to one of the glow-tube
cathode rings. The glow -tube anode
receives its d -c potential through a

variable limiting resistor from the
positive supply of 250 volts.
Decade Circuit

A reset switch is provided for
setting each of the trigger stages

at the start of operation. Momentarily opening the reset switch will
apply a positive voltage to the grids
of V15, V_,, and V,,, thereby causing
these half sections to conduct. The
high positive potential on the grid
of V. caused by the cutoff condition
of V. will result in a low plate
potential and large current through
V45, thereby applying low potential
on Transfer -1 and Carry. A visible
discharge will form on the Carry
or on one of the cathode fingers of
Transfer -1. The grids of V. and
V. are both d -c connected to the
conducting sides of their trigger
stages, resulting in reduced grid
potentials on V. and Vs,,. No discharge glow can form on Transfer
or Index since both of their buffer
stages are close to cutoff, resulting
in high positive potentials on these
cathode rings.
The reset switch also functions as
a zero -setting device giving the
glow discharge a definite position
before applying impulses. In order
to fix the starting location of the
discharge on the Carry, the voltage

, / ..,.W.

between Carry and anode is made
higher than any other by returning
the Carry to ground potential
through the reset switch.
Figure 6 shows a complete action
cycle of all trigger stages and will
help in explaining the stepping
function. The shaded portion of
each circle indicates the conducting
side of the trigger stages. Starting
at time
there is a large potential
Transfer -1
difference
between
(which includes the Carry) and the
anode of the buffer stage connected
to V,,, while low potential differences exist between Transfer and
Index and their respective buffer
stages. Consequently, a glow will be
formed only on a finger of Transfer -1 or on the Carry. A negative
impulse through the common input
line at time t, will cause section V.

t

and V. to conduct. Tube V, will be
unaffected by the pulse. The change
in the conducting cycle of V, and V,
will re.s,,lt in advancement of the
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the application of the tube is shown
in Fig. 5. In this circuit arrangement the speed with which the discharge in the tube -can be advanced
from one cathode finger to the
neighboring one may be varied over
a wide frequency range. The singlestep circuit utilizes three trigger
stages and three buffer amplifiers.
Negative input pulses are required
to drive the circuit. The grid of

Action cycle of trigger stages of
Fig. 5 (see text)
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-A single-step discharge tube counting circuit
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glow from the finger on Transfer -1
to a neighboring cathode finger on
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27--

Í5701000

Transfer.
The following negative impulse
at time t, will alter the conducting
cycle of V, and V, and advance the
glow by one more step, from the
Transfer to the Index. Another
negative impulse at time t4 will
move the glow to a cathode finger
again located on Transfer -1.
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Decade Circuit

A decade type of circuit requiring 10 negative input pulses for
each complete revolution of the discharge in the tube is given in Fig.
7. The wave shapes at the various
cathode rings are shown in Fig. 8.
Tubes V, and V, are used in flipflop circuits and V. is a trigger
stage. The output of each of these
flip-flops and the trigger are fed
through buffer stages to the cathode
rings. At the start of the operation
at time to, one cathode finger on the
Index glows. A negative impulse at
time tl will trigger V, and at the
same time initiate the flip-flop cycle
in V,. The glow will move from Index to Transfer -1. After approximately 30 microseconds V, will return to its normal condition,
thereby applying a negative pulse
to flip-flop stage V initiating its
conducting cycle and causing another transfer of the glow from
Transfer -1 to Transfer. After an
additional 30 microseconds, this
tube will return to its normal condition and the output from the
plate of Vu will trigger V.B, bringing the stage back to its original
condition. This will result in a
further step of the glow to a finger
located on the Index. Therefore, a
single input pulse to the common
input line of the circuit will advance
the discharge by three electrodes;
that is, from one cathode finger on
the Index to the next finger on the
same ring. Consequently, a series
of ten input pulses will result in
one complete revolution of the glow.
Also provided in the circuit is a
clipper stage V, which receives its
input through a transformer from
the Carry. The output of this stage
can be used to trigger the next
decade unit.
The circuit for resetting the
decade counter is of different design from the one outlined for the
96

FIG.

7-Decade-type discharge tube counting circuit. A cascade form

of this circuit

is used to make a four -stage counter illustrated elsewhere

single-step unit. In a decade unit
the glow is reset to the one cathode
finger of the Index closest to the
Carry. This is accomplished by the
following procedure. During the
inactive period of the circuit, the
glow discharge will rest on one
finger of the Index. Closing the reset switch will place the full negative potential of -105 volts on the
Carry. This large negative potential will cause a glow discharge on
the Carry electrode and, because of
the increased voltage drop across
the plate resistance, will extinguish
the glow on the Index. Opening the
reset switch will re-establish the
potential difference between Index
and anode. Since the region surrounding the Carry electrode has
just been ionized, the glow will
show preference to the one cathode
finger of the Index situated nearest
the Carry.
Practical Applications

Several novel instruments have
been designed employing the new
tube. Illustrated is a simple shutter -speed indicator, capable of ac-

curately timing camera shutter
speeds from 1/400 sec to 1 sec. The
circuitry in this instrument consists of a variable -frequency phase shift oscillator, feeding a network
which in turn provides voltages of
proper amplitudes and phases to the
driver stages. In use, the operating tube is simply photographed
and the glow points counted on the
developed negative.
Also illustrated is a four -stage
decade counter that can count and
register up to 10,000 input pulses.
The position of the glow discharge
inside each tube indicates the digit
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stored. The electrical circuit of this
unit is similar to the decade type
described.
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-Mechanical drawing showing construction of the traveling -wave oscilloscope tube.

Structural elements are not shown

Traveling -Wave
Oscilloscope
Experimental 1,000 -volt tube, developed especially for examination of short recurrent
pulses, has almost flat response from 0 to 500 mc. Input impedance is 75 ohms. A 0.37 volt peak -to -peak signal gives a pattern 10 trace widths high, for viewing through
60 -power microscope
By
oscillographs
and oscilloscopes have been produced in the past.' The oscillo graphs in which a high -voltage electron beam falls directly on a photographic plate are admirably suited
for recording single traces. Because
such oscillographs are expensive,
high -voltage, continuously -pumped
devices they are not well suited for
the general uses to which laboratory
oscilloscopes are put at lower frequencies.
Hollmann's sealed off tube was
used for visual observation of frequencies to around 3,000 mc. It had
a deflection sensitivity, including
the effect of optical magnification,
of about 0.5 millimeter per volt.
This would seem to call for signals
of around 20 volts peak -to -peak for
satisfactory observation. As ampli ERY

HIGH-SPEED
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fiers are not available for the bandwidths attained, this lack of sensitivity limits the use of the tube to
rather high-level signals.
Lee's oscillograph suffered from a
similar limitation; the deflection
sensitivity was 0.001 millimeter per
volt and the trace diameter 0.01
millimeter, and thus 100 volts were
required for a deflection 10 times
the trace width.
This paper describes an experimental 1,000-volt oscilloscope tube
with an almost flat frequency response from 0 to over 500 mc. The
signal input impedance is 75 ohms.
Thus, the signal can be conveyed
to the oscilloscope by means of
standard 75 -ohm flexible coaxial

cable. A voltage of approximately
0.037 volt deflects the spot one trace
width, so that 0.37 volt peak -to -peak
gives a pattern about 10 trace -

widths high. A sinusoidal signal
of 0.37 volt peak -to -peak into 75
ohms represents a power of 2.3
milliwatts. Thus, an input of a
few milliwatts gives an adequate
response, and the oscilloscope can
be used for most purposes without
an amplifier. The horizontal deflection sensitivity is about 0.23 volt
per mil.
The oscilloscope is intended for
use as a general laboratory aid,
especially in the examination of
short recurrent pulses, much as
oscilloscopes are used at lower frequencies. It is not suitable for the
photography of single traces.
The performance of the oscillo 97

achieved through two
means-the use of optical magnification of the pattern, and the use of
a traveling -wave deflection system
in order to provide good vertical
deflection sensitivity without bandwidth limitation because of transit
time.
The advantage of optical magnification of the image is easily made
apparent. In the present tube the
scope is

.

Traveling -wave oscilloscope tube, shown
in foreground, is viewed through the
60 -power microscope mounted on the side
of the housing box for the tube

spot is about 1 mil in diameter and
a magnification of 60 diameters is
used. The electron-optics could be
altered to give 60 times the deflection for a given signal. This would
result in a spot 60 mils in diameter
and in a decrease in brightness by a
factor of 1/3,600. The pattern
would be almost or quite invisible.
As it is, a microscope objective of
numerical aperture 0.12 is used.
This gathers about 400 times as
much light as the pupil of the eye
would at a viewing distance of 10
inches. Thus, neglecting light loss
in the microscope, the brightness of
the magnified pattern is about a
tenth that of the pattern seen directly. An equivalent expansion of
the deflection by electron -optical
means would result in a pattern only
about 1/400 as bright as that
attained.
The use of four deflecting plates
in a traveling-wave circuit rather
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than one plate makes possible either
a gain in bandwidth by a factor of
four for a given deflection sensitivity, or four times the deflection (a
gain of 12 db) for a given bandwidth.
A detailed drawing of the oscilloscope tube would be complex and
confusing, so the important elements only have been shown in Fig.
1 to give an idea of the construction
of the tube. Most of the elements
are machined of copper or monel.
All the electrodes shown in the
sketch except the cathode, the modulating electrode, the focusing electrode, the vertical deflecting plates
and one of the horizontal deflecting
plates are supported mechanically
and held electrically at anode
potential by structural elements
which are not shown. Electrons
from the flat indirectly -heated
cathode are focused on a small aperture (0.8 to 1.0 mil in diameter) in
a thin copper disk by means of modulating and accelerating electrodes.
The modulating electrode has a 30 mil aperture very close to the
cathode. The disk with the 1 -mil
aperture and most of the rest of the
structure are at anode potential,
that is, 1,000 volts positive with respect to the cathode.
Three inches beyond the 1 -mil
aperture there is a symmetrical lens
consisting of two outer apertured
electrodes at anode potential, and a
central focusing electrode held
about 500 volts positive with respect
to the cathode. A 30 -mil diameter
aperture in a disk just beyond the
lens limits the diameter of the beam
which enters the deflecting region.
The lens images the 1 -mil aperture
on a fluorescent screen 3 inches
beyond the center of the lens. The
fluorescent material is deposited on
a microscope cover glass. The
screen can be viewed through an
optically ground window sealed into
the end of the envelope.
Deflection Systems

The deflection systems are onesided. This is tolerable because of
the very small angular deflections
used. The horizontal system consists of two small plates, which are
spaced 40 mils apart and are 0.25
inch square. The vertical system

consists of four plates, each about
0.25 inch long. These plates are
supported by ceramic strips 40 mils
above a plane surface held at anode
potential. The electron stream
travels between this plane surface
and the plates. The plates form the
capacitive elements of a low-pass
filter.
The assumed circuit of the filter
is as shown in Fig. 2. The capacitances C are the capacitances of the
individual deflecting plates to the
opposed plane surface. The inductances L are small, self-supporting 3 turn coils. The inductance L/2 in
series with the 75-ohm terminating resistance is merely the inductance of the resistor and its support. The half-section inductance
in series with the coaxial input
lead is a one -turn self-supporting
coil.

The design values of the elements
C = 3.2 micromicrofarads and
L = 0.018 microhenries.
The characteristic impedance K
of the filter is

are

K =

C 1,11

ar'f2LC

(1)

The element values have been
chosen so as to make this 75 ohms at
low frequencies.

The design cutoff frequency is
1,330 mc. At the higher frequencies the characteristic impedance
of the filter departs substantially
from the 75-ohm impedance of the
coaxial input line and of the terminating resistance. This results in a
standing wave at the input. The
standing -wave ratio has been calculated for the design values of the
elements and is plotted vs frequency
in Fig. 3.
The phase shift ß per section is
2ir2fLC)
given by ß = cos' (1
At low frequencies this becomes
approximately ß = 27cf 1/LC radians.
This low -frequency approximation corresponds to propagation of
a wave along the filter with a constant velocity. As the tube was
originally designed for 2,000-volt
operation, the element values were
chosen to make this velocity of propagation equal to the velocity of
2,000 -volt electrons, that is, 0.089
times the speed of light.

-
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Even if the filter had a constant
phase velocity, there would be some
reduction in sensitivity at high frequencies because of transit time
past individual deflecting plates.
This is aggravated by the fact that
at the higher frequencies the phase
shift per section is not proportional to frequency. The reduction
of response because of transit time
has been calculated for the design
values of the filter parameters and
is shown in Fig. 3.
While the tube was originally intended for 2,000 -volt operation and
the filter was designed accordingly,
it was found that the trace was
bright enough at 1,000 volts, and
the tube has been used chiefly at
this voltage. The 1,000 -volt curve
of Fig. 3 shows that transit-time
effects are not at all bad at 1,000
volts.
The actual standing wave has
been measured up to 500 mc and has
been found to be somewhat worse
than indicated by Fig. 3; the
standing -wave ratio rose gradually
to about 3 db at 500 mc. This is
probably because of inaccurate element values. The d -c capacitances
departed a little from the design
values. The coils used were not
measured individually or in place;
dimensions were based on measurements with a standing -wave
machine.
The measured sensitivity for
1,000-volt operation fell less than 1
db from 0 to 500 mc.
13

Spot Size

The spot diameter has been variously estimated. One tube had a

first aperture approximately 0.8
mil in diameter. With a horizontal
sweep covering the width of the
screen, a 0.028-volt peak -to -peak
square wave gave at the center of
the screen two bright traces just
separated by a narrow dark line.
This implies a spot width of 0.75

-
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,

m2
z
I

CIRCUIT
UNDER

75P

2-Assumed circuit of the filter
formed by the deflection systems
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conservative.
With the 60 -power microscope
used, the field corresponds to a total
deflection of about ± 1/16 of an
inch. The allowable vertical deflection appears to be about half of
this, partly because of interception
of electrons by the plates.
FIG. 5
Enlargement of photograph of
So far the tube has been used
screen. Horizontal signal is 40 -mc sine
with a sinusoidal sweep in a circuit
wave, and vertical signal is the output
of a harmonic producer with 320 mc
substantially as shown in Fig. 4.
predominating. Peak -to-peak deflection
An oscillator drives a circuit under
is approximately 0.03 inch
test, such as a pulser, and the output of this circuit is fed to the coax- and a metal box containing the
ial input of the vertical plates by tube, with a 60 -power microscope
means of 75-ohm coaxial cable. The mounted for viewing the screen.
oscillator also drives the horizontal The coaxial input at the lower left
plate by means of a resonant circuit. is that to the vertical plates, and
The phase of the voltages can be that at the lower right goes to the
adjusted by using cables of different resonant circuit across the horizonlengths between the circuit and the tal plates. It is imperative that the
tube, and a fine adjustment is ob- tube be mounted in a magnetic
tained by tuning the resonant hori- shield.
zontal-deflection circuit.
Figure 5 shows an enlargement
The photograph shows the tube, of a photograph of the pattern. The
sweep was a 40 -mc sine wave and
the output of a harmonic generator
giving predominantly 320 mc was
4
applied to the vertical plates. The
microscope objective was used as a
0º
lens. The exposure was
second,
Ñ
o
with
1,000 -volt operation.
0
200
400
600
800
1,000
The tube has proved very useful
FREQUENCY N MC
o
in its present form, but it is possible
2,000v
that even better results could be
ó
z
achieved through careful developI,000V
2
ment work. Thus, it seems likely
Z
o
that the deflection sensitivity could
ÿ 3
be somewhat improved without loss
4
of brightness. For instance, a
higher cathode current density and
-5
0
400
800
1,200
a
smaller aperture might be used,
FREQUENCY IN MC
together with greater optical magFIG. 3-Curves showing computed standnification.
ing -wave ratio and computed transit time
The tube owes much of its success
loss vs frequency. Measurements show
to good mechanical design and careclose adherence to computed values
ful supervision of construction by
F. H. Best of these Laboratories.

TEST

L/2

I,.

mil. Thus, it is felt that the figure
of 0.037 volt per spot width, which
was given earlier, is reasonably

OSCILLATOR

COAXIAL

.

_

FIG.

HORIZONTAL
PLATES

4-Block diagram showing typical

set-up using traveling -wave oscilloscope
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Test setup including two magnetic fluid clutches (adjacent to slip rings at top and
bottom). Clutch rotors are driven by a -c motor through differential gear arrangement

MAGNETIC FLUID CLUTCH in
Report on experience obtained with various iron -disk rotor designs running in oil and
powdered iron mixture that solidifies when magnetic field is applied. At natural frequencies below 30 cps such clutch units are highly useful in servomechanisms

of using the
magnetic fluid clutch' in servomechanisms has led to a sufficiently
thorough investigation to arrive at
the following conclusions concerning its performance and application :
(1) Maximum natural frequencies of servomechanisms incorporating magnetic fluid clutches with
disk design and dimensions as in
Fig. 1 are limited (because of transient time lags) to about 30 cycles
per second.
(2) Maximum transmitted horsepower with rotor and stator locked
is limited only by the size and
strength of structural materials
THE POSSIBILITY

used.
(3) Maximum transmitted torque
with slip between rotor and stator
depends primarily on the ability of
the clutch to dissipate large
amounts of heat. In this condition,
100

with the rotor operating against
a spring load, the heat generated
is a function of rpm and applied
torque. About 250 watts can be
safely dissipated in a single -disk
3 -inch clutch operating at ambient
room temperature and having no
cooling vanes.
(4) All bearings must be adequately sealed against the magnetic
fluid. The single -disk 3 -inch clutch
design of Fig. 1 has been in operation for over 300 hours with negligible loss of fluid, with the motor
shaft horizontal.
(5) For a 3 -inch single -disk
clutch, speeds under 3,000 rpm give
no trouble from a centrifugal packing of iron on the rotor periphery.
(6) A high nickel steel such as
Allegheny 4750 is recommended for
stator and rotor construction to
eliminate adverse effects of hys-

teresis in these components.
(7) An increase in torque using
the same excitation current can
be obtained by using a rotor disk
with concentric holes near the periphery.
(8) Magnetic fluid clutches are
not recommended for use on spring
loads unless provisions for heat dissipation are made.
Time Lags

Four servo systems employing
clutches as output components have
been built and tested sufficiently to
determine the natural frequency
for each system. In each case, this
frequency was found to be about 29
cycles per second. However, the restoring torque constant K measured
at steady state and the inertia J of
the system when converted to suitable units and substituted into the
November, 1949
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2-Transient speed response oscillograms of magnetic fluid clutch, obtained from 400 -cycle drag-cup tachometer coupled to clutch output shaft
FIG.

By GORMAN R. NELSON
NEPA Division

Fairchild Engine and Airplane Corp.
Oak Ridge, Tennessee
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equation w = VK/J indicated a
natural frequency w much higher
than that obtained.
It was at first believed that the
inertia of the system could not be
correctly determined by conventional methods. Since the two
rotors were running in a mixture
of iron and oil, it seemed possible
that the inertia of the system might
be changed by the accumulation of
packed iron on the rotor, and that
the reduced frequency response was
caused by the greater inertia. The
system inertia would have to change
by a factor of ten, however, to account for the discrepancy. In no
case could an increase in inertia of
more than a few percent be traced
to this cause.
The transient speed response of
a magnetic clutch unit with a near
saturated magnetic circuit is shown
ELECTRONICS
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in Fig. 2A. The dead time of 0.007
second represents the smallest lag
obtainable with this clutch. The
rise time to 1,620 rpm of 0.02 second represents the maximum accel-
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TIME IN SECONDS

3-Transient torque response

FIG.

of

single -disk 3 -inch clutch

eration.
The remaining oscillograms in
Fig. 2 show that the dead time is
directly proportional to the exciting
voltage. In Fig. 2E the applied
torque is not sufficient to overcome
the viscous drag, hence the rotor
never reaches its maximum speed.
The only remaining parameter
able to account for the frequency
response obtained is the torque T.
This was investigated by taking the
equation of motion J(2 + Fo> = T
and assuming J a constant as measured equal to 400 and F a constant
equal to 6,000. From the oscillo gram of Fig. 2D, o>' and o> were obtained for about 12 points along the
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4-Transient torque response of
single -disk 3 -inch clutch operating with
maximum applied voltage
FIG.
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envelope and the sum Jw' + Fo> was
plotted for each point. The resulting plot of torque obtained is shown
in Fig. 3.
The equation fo = 1/(TL + TR)
gives the highest stable fundamental frequency fo obtainable' from a
servo with the indicial response
shown in Fig. 3. Here TL is the
dead time and TR is the response
time. For the particular input applied in this case, the frequency of
oscillation would be about 8 cycles
per second.
The torque response curve obtained with data from Fig. 2A is
shown in Fig. 4. The applied current in this case was sufficient to
exceed the saturation knee of the
.

magnetic circuit, and therefore represents the condition of maximum
torque. No response is indicated
for 0.007 second, and maximum
torque is reached in not less than
0.027 second. Using the criteria
mentioned previously, the maximum frequency would be
= 1/
(0.007 + 0.027) = 30 cycles per
second. The value is an upper limit
for this particular clutch design.
This provides the most reasonable
explanation of why a higher f requency response cannot be obtained
with the given clutch dimensions.

;

120

i

i

¿
H

r

z
TN

o

I

80

z

/
/'

Ll

si
o
rr

DISK WITH 48 HOLES
--- _0.031"
WEIGHT 20 GRAMS

_0.031"

DISK WITH 14 HOLES
WEIGHT 27 GRAMS

i

_0.031"

¡

SOLID DISK
WEIGHT 30 GRAMS

r

o

¡

I

G
w

II

r
/,

40

r

r

4

/

i
2,400

,

3,000 RPM//

RPM r

,

r

0

0

50

100

150

200 250

0

50

100 150

200 25C

CLUTCH CURRENT IN MA

FIG. 6-Current-torque curves obtained with three different disk configurations fer
steady-state operation at two different speeds

f

Rotor Design

Several rotor configurations were
considered. In all cases, however,
thinking was guided by the desire
to remove as much metal from the
rotor as possible and still retain or
increase the torque and maintain
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0
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00 00
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FIG.
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(D)

5-Disk configurations used during
experiments with 3 -inch clutch

sufficient structural strength. Configurations of four disks which appeared most promising in this respect are shown in Fig. 5. Slotted
disks were tried but discarded because of poor performance. The
disk configuration of Fig. 5D was
tried in an attempt to counteract
the effects of centrifugal separation
of iron and oil. Results of tests on
the other three disks at two speeds
are shown in Fig. 6. The curves
indicate that for the same excitation current, rotors with holes give
a torque higher than that obtained
with the solid rotor. The weight of
the solid rotor is about 50 percent
higher than that of the lightest
rotor. The reason for the increased
torque has not been satisfactorily
explained.
To date, the maximum torque obtained from any of six clutches has
been 1,100 ounce -inches at 700 ma.
The limiting factor in this test was
not the clutch, but the power supply
furnishing the current. As yet, no
clutch has been completely satu-

rated.
Centrifugal Effects

In order to check the effects of
centrifugal separation of iron and
oil, a 3-inch clutch was run with
rotor and stator at the same speed.

No excitation was applied. The
weight ratio of the iron-oil fluid

was 6:1. The spacing between rotor
and stator walls was 1/16 inch.
Tests were made to determine how
long the clutch could be run at 2,400
rpm without ill effects from packing of the powdered iron and subsequent binding of the rotor.
At first, the rotor and stator
were run at zero relative speed for
two minutes. Little effect was
noted. Testing time was increased
until the stator and rotor were run

together for about 1 hour. At the
end of this time, the torque required to stall the rotor with stator
running at 2,400 rpm with no excitation was found to be very high,
in the order of 1,200 ounce -inches.
The result of this test is shown in
Fig. 7.
It is interesting to note that although an increased drag is produced, it does return to normal in
about 20 minutes. This was found
to be the worst possible case. Adding excitation decreases this effect.
It is improbable that any servo
would run with stator and rotor
locked for any length of time comparable to the test conditions, because the duty cycle for a servo application is generally only a few
seconds.
November, 1949
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FIG. 10-Servo system used as multiplying device, with magnetic fluid clutch for
fast response in multiplying two voltages. Responses of this servo to step input and

The torque exerted on the rotor
due to the viscosity of the magnetic
fluid can be readily measured at
various speeds. This effect was
measured using a 3 -inch single -disk
clutch with a 14 -hole rotor. The
stator was driven from a variable speed motor, and the stalled rotor
torque was measured with a spring
scale and lever arm fixed to the
rotor. No excitation was applied to
the clutch. The variation of torque
with rpm is shown in Fig. 9. For
the lower portion of this curve, the

friction torque per unit output
speed is about 5,600 dyne -cm per
radian per second.

In

>

0
0

1,000
SPEED IN RPM

Residual Torque

2,000

FIG. 9-Viscous drag for single -disk
inch clutch

3-

An apparently permanent effect
of centrifugal action is an increase
in torque for the same excitation

current when the stator and rotor
are run at same speeds for long
periods of time. After each period
of running the rotor and stator together, the rotor was stalled and the
drag permitted to return to normal
before any torque m.:asurements
were taken with excitation applied.
The results are sin .vn in Fig. 8.
ELECTRONICS
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variable sinusoidal input are shown below

FIG. 8-Permanent effects of running
rotor and stator at same speed for long
periods of time. Speed was 2,400 rpm

a
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If one considers a single clutch,
then the ratio of residual torque to
maximum torque for this particular
size is approximately 6:1,000, or
less than 1 percent. If the clutch is
to be applied to a servo system, then
in all probability two clutches
running in opposition will be used.
In such an application, the residual
torques will cancel each other. The
torque due to viscosity must still be
considered, since as one clutch is
excited, the other clutch rotor will
change speed. This factor will cause
the relative rotor -stator speed to
possibly double.
The servo system shown in Fig.

multiplying device.
In view of the lack of accurate low torque potentiometers and the necessity of fast response in multiplying two voltages, it seemed the magnetic fluid clutch could be advantageously used in this application.
The response of this servo to a step
input and a variable sinusoidal input is also shown. The step input
is sufficient to enable the clutch
rotor to run at maximum speed be10 is used as a

fore reaching balance.
It is important in using magnetic
fluid clutches in servo applications
that units be used which are as
nearly identical as possible. For
dissimilar clutches, the gain of the
system would depend on which
clutch is excited. The present accuracy is ± 0.1 percent, which is the
accuracy of the potentiometer.
No detailed explanation of this
servo is given here since the operation is fully explained in a previous
paper'. The author acknowledges
the assistance of Lyle Martin and
Lewis Nelson.
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Measurement Method
The relationship between screen brightness and input voltage is approximated by a power
law, with the exponent 2.2 for the 10BP4 and 2.5 for the 10FP4. The exponents indicate
the transfer characteristic when the maximum brightness is also given
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logarithmic derivative into the
brightness -voltage function is in
itself a smoothing operation.
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CONSIDERING the picture tube
as a circuit element in a television circuit, it is necessary to
know how video signals are transmitted through the tube.
The only characteristic to be considered here is the one relating output amplitude (brightness) to input
amplitude (voltage), sometimes
called the transfer characteristic.
Picture tubes have other important
characteristics, chiefly frequency
effects associated with spot size and
contrast effects due to internal reflections of light, but these may
safely be ignored in the method of
measurement that follows.
Sample characteristics measured
by this method are shown in Fig. 1.
The things to note are the large
range of brightness values, nearly
1,000 to 1 for the newer tube, and
the good fit of the points to a
smooth curve. This smoothness is
inherent in the nature of the quantity actually measured, namely the
logarithmic derivative of the
brightness -voltage curve.
This quantity is immune to the
small fluctuations, introduced by
line voltage variations, that often
interfere with direct measurement
104

of brightness and voltage. Also,
the process of integrating the

Circuit

The method of measuring the
logarithmic derivative is shown in
Fig. 2. The cathode of the picture
tube is connected to an auxiliary
circuit carrying an on -off d -c signal
controlled by a mechanically operated switch. The amount of signal
required on the cathode ranges
from about 0.2 volt to about 2 volts.
The control grid of the picture
tube is fed, through a suitable coupling capacitor, an all -white composite picture signal of standard

FIG. 2

-

Circuit for measuring the
logarithmic derivative

by a switch at the Macbeth Illuminometer shown on the right in Fig.
2. This action coincides with the
mechanical insertion of a light neutral filter into the optical path between the picture screen and the
Illuminometer. Opposing factors
thus operate on the brightness seen
through the Illuminometer eyepiece
-the cathode signal acting to in-

crease it, the neutral filter acting
simultaneously to decrease it. There
is thus a particular value of cathode
signal that yields a null result when
the neutral filter is moved either
into or out of the optical path. Finding that value of AE by successive
trials constitutes the measurement.
There are two reasons for this
particular arrangement: it saves
recording time by having the value
of AE appear on the voltmeter
when the neutral filter is in its rest
position out of the optical path, and
it avoids the possibility of error in
AE due to cathode current in the
picture tube.
When this null condition exists,
the various quantities appearing in
Fig. 2 are related as shown in Fig.
3. The screen brightness takes on
OB

form and appropriate amplitude.
The usual deflection signals are applied to produce a normal television
raster on the screen. The brightness of this raster is controlled by
adjustment of the bias on the control grid.
Incremental changes in screen
brightness are made by the cathode
signal, poled up so that the screen
is brighter when the signal is off.
The cathode signal is turned off, and
the screen consequently brightened,
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Bell Telephone Laboratories
New York, N. Y.

two values, B -{- (AB)/2 when the
neutral filter is in, B (AB)/2
when it is out, and these two values
stand in the constant ratio N fixed
by the filter.
What is seen through the Macbeth eye piece is always the lower
value. Since neither AB nor AE
is infinitesimal, the exact value of
brightness at which their ratio
represents the derivative is unknown. However, the overall accuracy of the measurement is not
compromised if the arithmetic average B is taken in place of the exact
value. The ratio (AB)/(BAE) is
then taken to be the logarithmic
derivative, and is here called the
sensitivity. A higher value of sensitivity requires a smaller value of

-

ló FP4
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4-Measured sensitivity curves are
nearly straight lines

FIG. 5-Measuring unit employs microscope cover glasses for the neutral filter

for the 10BP4 or 2.5 for the 10FP4.
These exponents specify the characteristic of a picture tube concisely
and adequately if the maximum
usable brightness is also stated.
The slope of a log -log plot of

sensitivity against brightness is related in simple fashion to the exponent of the corresponding power
law. If the power law is B = E"
and if we take the Iogarithmic derivative as a good approximation to
the measured sensitivity:
S

AB

dB

BALE

BdE

- nB

/

-

then: log S = log n
1/n log B
and the slope of the log -log plot is
-1/n. The higher the exponent,
the smaller the value of the slope.
When the exponent is infinite the
slope is zero, and in this limiting
case the power law becomes an exponential law :
B = a$

signal voltage to produce a given
visibility of brightness change on
the screen.
Sensitivity Curves

Measured sensitivity curves are
shown in Fig. 4. The significant
aspect is that they are nearly
straight lines on this log-log plot.
It follows that the derived relationship between brightness and voltage
(Fig. 1) may be approximated by
a power law, with the exponent 2.2
ELECTRON ICS
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S

AB

dB

BDE

BdE

- ln a

and log S is independent of log B.
The measured sensitivity curves
are integrated by straightforward
step-by-step summation of small
voltage differences, working downward from the maximum brightness we decide to call usable. Taking the 10FP4 curve in Fig. 1 as
an example, we start at 60 footlamberts and make the first step
down to 40 footlamberts.

For an average of the sensitivity
over this step, take its value at 50
footlamberts, the mid -point. That
is, take (AB)/(BAE) to be 0.134
per volt. The brightness step AB
is minus 20 footlamberts, the average brightness B is 50 footlamberts,
and the voltage step AE turns out
to be -3.0 volts. So we plot the
40 footlambert point 3.0 volts away
from the 60 footlambert point, in
the negative direction.
The second step is down to 30
footlamberts. At the mid -point, 35
footlamberts, (AB)/(BAE) is 0.156
per volt. For this 10 footlambert
step, the second voltage step AE is
-1.8 volts. The 30 footlambert
point is plotted 4.8 volts away from
the 60 footlambert point, in the
negative direction; and so on down
the curve.
Optical System

Figure 5 shows the measuring attachment mounted on a Macbeth
Illuminometer. The lightshade has
been moved out of position to show
the neutral filter and its guides.
This neutral filter is made of two
clear microscope cover glasses, comprising four air -glass reflecting
surfaces. Its measured visual density is 0.07 (transmission 85 percent,
factor N = 1.17). The manually
operated switch, not visible, closes
when the neutral filter is half -way
into the optical path as shown.
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Harmonic Analyzer
Electromechanical instrument capable of analyzing or synthesizing any waveform which
can be represented by a Fourier sine or cosine series in twenty terms or less. Data is presented on two recorders, in a form familiar to engineers, with an accuracy of 2 percent
D
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frequency-respónse method to
compute the square -wave response
of a network, or to judge the frequency response by examining the
square -wave response. Frequency
response or square -wave response
can be computed by methods
found in most engineering textbooks, but the computations are
usually quite laborious and time
consuming.
Harmonic analyzers capable of
carrying out such computations
have been in existence for quite
some time, but most of these are
purely mechanical and not very easy
to handle. The analyzer -synthesizer described here is easy to operate and presents the results in a
form familiar to engineers.
The instrument is provided with
dials on which the amplitude and
phase of twenty terms can be set.
To synthesize, the amplitude and

arrangement for analysis of square -wave
response. A square -wave response curve with regularly
placed steps is shown in upper right-hand corner
FIG. 3-Circuit
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and Synthesizer
phase response of the first twenty
odd harmonics are set on the dials,
and the response is obtained as a
plotted curve on one dynamometer type recorder. To analyze, the
amplitudes of the steps of a stepped
wave are set on the amplitude dials,
and the frequency response is obtained as two plotted curves from
two recorders. The two curves may
give the frequency response in
rectangular or polar coordinates.

to make the contribution of the last
harmonic negligible, the response
to the square wave will be the same
as the response to a unit step.
Synchro-transformers are used in
the instrument to generate trigonometric functions. Only threephase synchros were available at
the time the instrument was built,
and it was necessary to use a resistor network to obtain voltages
varying like the sine and cosine as
a function of the angular displacement of the rotor. The fundamental circuit Fig. 1 shows the arrangement being used. The resistors R, P, and P' constitute a network giving two-phase output from
the three-phase stator. Twenty
such synchros are used, and they
are geared in the ratio 1 to 3 to

Square -Wave Synthesis

symmetrical square wave is
represented by the series: f (t) =-sin wt + A sin 3wt -}- * sin
5wt
1/n sin nwt.
In order to get the square -wave
response of a network or amplifier,
knowing its frequency response, we
have only to add the vectors representing the response of the different
odd harmonics, the amplitude of
each harmonic being divided by the
order of the harmonic. If this summation is carried out for all values
of t corresponding to one-half cycle
of the fundamental, the response to
one-half square wave is obtained.
If the frequency of the fundamental
is low enough and is chosen such as
A

5.

The first synchro T, will therefore represent the fundamental frequency; by a special gearing arrangement its rotor makes one revolution while the rotor of synchro T.
makes three. Then T. represents
the third harmonic, T, the fifth, and
so on.
A motor drive is provided which
will drive the gear train from the

Two dials for each term permit adjustment of phase and amplitude in the
harmonic analyzer and synthesizer

highest harmonic. The sine output
is taken from the potentiometers
P' while the cosine output is taken
from the potentiometers P. These
potentiometers are combined in a
dual pot and are set together to the
amplitude of the respective harmonic.

10

The phase angle of each harmonic
is set by turning the stator of the
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corresponding synchro.
The output voltages of the potentiometers are added in the summing
resistors R, and R,' respectively,
and amplified in two feedback amplifiers. The amplifiers' output can
be recorded on two recorders, the
paper drums of which are geared
to the synchros so that one i -in.
division represents 20 degrees of
the fundamental.
Figure 2 shows the circuit arrangement used for the synthesis of
a square-wave response. In the
lower right is shown a frequency
response curve such as may be used
for the synthesis. A schematic of
107

MEG

I

6J7
,NPU7
I

IoOHxF

o
o
ö
o

0.01

65117

65117

0.05

390,000
`

MEG

ó
O

O

9.1

O
O

EG

O

o
o

0.001

o
0

MIL

o

0.5

M

0
o

I

MEG

W

f

I

51,

NA

10,000

11;10,000

>

10,000

B+

FIG. 5-Circuit diagram of summing amplifier with current feedback

components are summed in the
other summing amplifier. The outputs of the two summing amplifiers
give, therefore, the frequency response at some frequency f in rectangular coordinates. The two coefficients A, and B, can be recorded
on the recorders, and a complete
frequency response can be obtained
by rotating the gear train until
one-half cycle of the first rotor is
completed.
The coefficients A, and B, are
seldom used; it is customary to give
a frequency response in the form
of amplitude and phase. The amplitude and phase may be computed
using the relations:
AF

= JA,r

+ B,r

tan e =
Bi

A servo system has been included in

FIG.

6-Partial schematic

of meter

the gearing arrangement is shown
on top. The amplitude values of the
fundamental frequency and each
odd harmonic up to the 39th are set
on the P' potentiometers. The
values of the phase lead or lag
are set by turning the
(+ or
stators of the synchros. The summing resistors are made up of networks in which the contribution of
each harmonic is divided by the
order of that harmonic. The output
voltage of the summing amplifier
will then represent the square -wave
response at one particular instant.
The complete response will be obtained by turning the gear train
until the rotor of the first synchro
T1 has completed one half revolution.
The output of the summing amplifier is fed to the meter amplifier
which drives the dynamometer-type
recorder. A fixed phase is supplied
to the recorder from an a -c supply
which will be described later.

-)

Square -Wave Analysis

In the method used, the squarewave response is replaced by a
stepped wave, the steps being placed
108

the instrument which solves these
equations, and permits the amplitude and phase characteristics to be
recorded directly. A block schematic of the servo is shown in
Fig. 4.
The outputs of the summing amamplifier shown in Fig. 2 and 3
plifiers go to two identical amplifiers, the output transformers of
which are Scott connected to give
, the ampliat times t1, 3t1, 5t1
a three-phase output. The threetude of the steps being A1, As, A5 ..
phase synchro T1 is connected to
Provided the amplitude of any step the transformers as shown, and the
after the 39th is small enough to voltage output of its single-phase
be neglected, this method will give rotor constitutes the input signal
a continuous frequency response to the servo amplifier.
from zero frequency upward.
The servo motor is geared to the
It can be shown that the contri- synchro and also to a Helipot P.
bution of a term of frequency f to The position of the brush on the
the stepped wave is proportional to: Helipot will indicate the magnitude
A/O = A,/tlf 360° + A, /30'360° +
of the phase angle. A second synAs/5äf 360° +
.
chro T5 with its rotor perpendicular
This sum can be written in the to the rotor of T1 is also geared to
form: A, = A1sin tit 360° + A,sin the servo motor. Since the three.
3t,f 360° + A,sin 5tlf 360° +
phase stator of TZ is in parallel with
B, = A1cos tlf 360° + A,cos 3t,f T the magnitude of the voltage
. .
360° + A5cos 5tlf 360°
output of its single-phase rotor will
Figure 3 shows the circuit ar- be proportional to the vector sum
rangement used to obtain the sum- of A, and B, as long as the servo
mation. A square-wave response system is balanced. The two outwith regularly placed steps is puts of the servo system, phase and
shown in the upper right-hand amplitude, are amplified in the
corner. The first dual potentiom- meter amplifiers and recorded.
eter P1,Pi is set to A1; the next
Power Supply
one to A3, and so on. A reversing
In
order
to minimize effects of
windswitch on the single-phase
ings of the synchros permits posi- line -voltage fluctuations, a constant tive and negative values to be in- voltage transformer was inserted to
serted. The outputs of all the sine supply a constant input to the comcomponents are summed in one puting circuit. The current supsumming amplifier, and the cosine plied to the field windings of the

...

...

...

..
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two recorders is filtered by a lowpass filter and the total harmonic
content of the 60 -cycle frequency is
reduced to less than 0.5 percent of
the fundamental frequency. The
recorders are of the dynamometer
type, so harmonics of 60 cycles produced in the synchros and other
parts of the instrument will not deflect the meters. One 300 -volt regulated power supply supplies the
B+ voltage for the summing amplifiers and meter amplifiers. Another
300 -volt regulated power supply is
used for the amplifiers of the servo
unit.
Instrument Details

The photograph of the complete

instrument shows the two dynamometer-type recorders mounted in
the upper panel. The paper drive
of each meter is linked to the main
gear train through a clutch. The
shaft extending through the left
side panel to the clutch permits the
paper drive of the left recorder to
be either engaged or disengaged. A
similar arrangement is provided for
the right recorder.
The center panel contains all the
dials and switches that have to be
set for any particular problem. The
twenty synchros are arranged in
three rows, and the angular position
of the stators may be set with corresponding dials. The dual potentiometers are also arranged in three
rows, and their dials are located
directly below the dials of the synchros. On the left of each synchro
dial is a switch marked + and -,
while underneath each potentiometer dial is a switch marked AN and

synchro. The magnitude of deflection of the recorders can be adjusted by varying the gain of the
meter amplifiers. Switches provide
a coarse gain adjustment; a finer
adjustment may be obtained by
varying the amount of feedback of
the amplifiers by means of controls
located in the rear of the instrument. Another switch determines
whether the outputs of the summing amplifiers are fed directly to
the meter amplifiers, or connected

to the inputs of the servo system.
When the servo is used, the output
of a 10 -turn Helipot gives a voltage
corresponding to the phase angle.
The servo system is then limited to
a maximum phase-angle variation
of 3,600 degrees, since the Helipot
is geared directly to the synchro.
The servo system may be set to any
one of the ten existing balance positions at the beginning of each run
by using a phase centering switch.
The a -c power supply is located in

Table I -Data to be Inserted
in Analyzing Square -Wave Response of an Amplifier having
the Frequency -Response Curve

Table II -Data to be Inserted for
Analyzing the Step Response of
an Amplifier having Unit -Step
Response represented by the
Curve in Fig. 7B

^' rß in Fig. 7A
II it

-

I

unILL(

req.
Icic)

0.25
0.75
1.25
1.75
2.25
2.75
3.25
3.75
4.25
4.75
5.25
5.75
6.25
6.75

1

3
5

7
9
11
13
15
17
19
21

23
25
27

Amp. Normal.
Amp.
100
104
106
104
95
83
70
53
42
30
25
20

94
98
100
98

89.5
76
66

50

39.5
28

23.5
19
15
13

16
14

(deg)

---

vals

6
21

1

37
59
78

5
7

3

9

-101
-118
-129
-144
-151
-157
-160
-163
-165

120

100

Inter- Time

Phase

AMPLITUDE

11

13
15
17
19
21
23

25
27

240

120

200

100

(µsec) Amp.

0.025
0.075
0.125
0.175
0.225
0.275
0.325
0.375
0.425
0.475
0.525
0.575
0.625
0.675

6

45
79
103
110
109
105
102
100
99
98

98
99
99

Step

Normal.
Step

+

+

15.5

+
+
+

87

(A -A_2)
6

+39
+34
+24

+

7

61.5
18

1
1

----

1

+ 2.5

-- 4i
-- 32
-0
+

+100

0

2.5
10.5
8

5

2.5
2.5
0
0

SYN.

To synthesize, all the ± switches
are set on +, and all the AN-SYN
switches are set on SYN. When the
instrument is used for analysis, all
the AN-SYN switches are set on
AN, and the ± switches are set
according to the data used for the
analysis. The synchro dials and
potentiometer dials are numbered
1, 3, 5 . . . 39 ; the numbers correspond to the different harmonics
in the case of synthesis, and to the
different time intervals in the case
of analysis.
An angle indicator at the upper
left of the center panel shows the
position of the rotor of the first
ELECTRONICS
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wave made up of all harmonics of equal amplitude and no phase shift

the bottom part of the instrument
behind the lower panel. A lever
arm extending through the lower
panel actuates a clutch that disengages the gear train from the motor
drive.
Circuit diagrams of the summing
amplifiers and meter amplifiers are
shown in Fig. 5 and 6. The internal gain of the summing amplifier is of the order of 20,000; with
feedback, the gain is unity with the
output potentiometer set at maximum.
Operation and Performance

The following examples have been
chosen to demonstrate the operation
of the instrument.
In order to operate the analyzer,
it is most convenient to present the
data to be inserted in tabular form.
Suppose, it is desired to obtain the
square -wave response of the amplifier whose frequency response is
shown by the curves in Fig. 7A.
We have to choose first the fundamental frequency of the square
wave to be synthesized. In this
case, 250 kc has been taken as the
fundamental, and Table I gives
the values of the response for all
the harmonics to be used. Since
the largest value that may be inserted for the amplitude is 100, it
is necessary to compute the relative
amplitudes in such a way as to make
the largest amplitude equal to or
smaller than 100. This has been
done in the column labeled Normalized Amplitude. The values in the
two last columns are set on the
amplitude and phase dials of the

analyzer.
If the fundamental frequency
that has been chosen is too low, it
will not be possible to use enough
harmonics, and it is probable that
110
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the square -wave response will show
a marked overshoot due to the Gibbs
effect. If the frequency of the fundamental is too high, the amplitude
of the response curve will not become constant. In this latter case,
the curve obtained may give a true
picture of the square -wave response, but that response would
normally be of little interest.
Figure 8A shows the square-wave
response obtained from the analyzer. Figure 7B shows the computed response of the amplifier to
a unit step. The points shown on
Fig. 7B were taken from Fig. 8A,
and it is seen that the synthesized
curve gives a good approximation
to a unit-step response.
The responses given in Fig. 7
may also be used to check the results of a square-wave analysis. To
analyze the unit -step response of
Fig. 7B, it is again convenient to
present the data in tabular form as
shown in Table II. The time interval chosen in this case is 0.025
µsec. The amplitude dials of the
instrument are set according to the
data given in the last column of
Table II. Figure 8B shows the two
curves obtained in this case; points
of these curves are represented on
Fig. 7A.
The accuracy of the curves obtained is of the order of ±2 percent
of full scale. This means that the
curves obtained coincide within 2
percent with curves calculated by
the same method. It is well known
that the accuracy of the method depends upon the shape of the curve
to be analyzed, and upon the number of intervals used.
The instrument may also be used
to synthesize different waveforms,
as long as the waveforms may be
represented by a Fourier sine or

cosine series containing only odd
harmonics. A symmetric sawtooth
wave belongs to that family of
waveforms, its Fourier series

being :
f(cut) = sin wt

sin

-

beat

1

sin 3wt

32
.

.

.

+ -5,-

.

The response of a network to this
wave may be obtained in a way
similar to the one for the squarewave response. The amplitude response of any harmonic has to be
divided by the square of the order
of the harmonic, and the sign of the
amplitude will be set according to
the series.
The instrument can only be used
for analysis or synthesis of waveforms for which twenty representative terms are sufficient. For most
practical problems this number is
not needed, but it may in some exceptional cases be a limitation. This
limitation can be seen on Fig. 8C
where a perfect square wave has
been synthesized using all harmonics with equal amplitude and no
phase shift. The response curve
shows an overshoot due to the Gibbs
effect, and small oscillations due to
the finite number of harmonics
used.
The instrument has been in use
for some time, and only very few
cases have arisen where it would be
desirable to have more than twenty

terms.
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Panoramic Sweep Circuits
Twelve methods of obtaining sweep volt ages for panoramic receivers, f -m signal
generators and r -f spectrum analyzers. T wo methods are electronic, one is electrodynamic, and the others involve motor drives of capacitors, disks or potentiometers
By C. BRUCE CLARK
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DOUBLE SUPERHET-Most

widely used type of panoramic
receiver. Second oscillator is frequency-modulated by reactance tube. Each of band of signals entering receiver will
beat with local oscillator and pass through wide -band i -f
amplifier. At second mixer, each signal is mixed in turn
with output of sweeping oscillator, to form series of signals
which pass through narrow -band amplifier and eventually
appear as vertical deflection on c -r tube. Since oscillator
frequency is function of sweep voltage, signals will be
positioned across base-line according to their original Ire-
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quency. No moving parts, but there is limit to sweep bandwidth.
As with other panoramic receivers which operate on receiver
i -f, this
scheme is useful in identifying signal images and
other spurious responses. If receiver is tuned in given direction (say increasing frequency), all true responses will move
across the screen from right to left. Image responses will
move in opposite direction. Harmonic responses (signals beating with harmonics of receiver local oscillator) may be identified by the rate at which trace moves across screen as
receiver is tuned.
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VIBRATING SWEEP SYSTEM-Similar to that in dynamic loudspeaker, driving
sweep capacitor whose capacitance change is proportional to displacement
from center position. Since coil displacement is proportional to voltage across
coil, change in frequency of sweeping oscillator will also be proportional to
voltage across coil. Sine wave is used to drive coil, resulting in sinusoidal
variation of frequency with time. Spot displacement is linear with frequency,
since sine wave is also used for sweep. Since there are two responses per
cycle, phase -shifting network is used to make the two traces coincide on c -r
screen. One advantage of this type of circuit is that amount of frequency
swing is easily adjustable.
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SAW -TOOTH

SWEEP
GENERATOR

TO
HORIZONTAL
AMPLIFIER

KLYSTRON SUPERHET-Applying saw tooth voltage in series with klystron re-

flector -voltage supply varies local
oscillator frequency at sawtooth frequency. Since circuit has no image rejection, canter frequency of narrowband i -f amplifier must either be made
so low that the two responses nearly
coincide, or so high that image response
is rejected by mixer or antenna circuits.
Also, there is no way of identifying
images by their direction of motion on
c -r tube as receiver is tuned, which can
be done with all other circuits described.
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PANORAMIC SWEEP CIRCUITS (continued

from page 111
OSCILLATOR-Useful in receivers where
greater than that obtainable by reactance
tube method. Frequency modulation of oscillator is accomplished by motor -driven capacitor. Sweep voltage is obtained
by coupling frequency discriminator to oscillator. Oscillator
output must be constant over frequency range, as discriminator
is sensitive to amplitude as well as frequency changes. A
ratio detector circuit can be used, although this refinement is
not usually necessary.
MOTOR -DRIVEN

MIXER' WIDE -

-

I

NARROW- BAND
50 -MC -F

MIXER

I

BAND
I

DETECTOR

TO
VERTICAL

AMPLIFIER

-F

AMPLIFIER

LOCAL AMPLIOSCILLATOR

FIER

I

-

MOTOR

FREQUENCY
DISCRIMINATOR TO HORIZONTAL

DRIVEN

AMPLIFIER

SWEEPING
OSCILLATOR

RECEIVER

TANK CIRCUIT OF
SWEEPING OSCILLATOR 140-160 MC

r-

OUTPUT TO
HORIZONTAL
SWEEP
AMPLIFIER

X LINE

LOW-FREQUENCY*

6AL5

1.5-4NpF

4,700

RG 5B/U

\aL f

band

CABLE

4.700

I.5-4ry F
HIGH- FREQUENCY*X LINE

\

ABOVE 160 MC,

TANK CIRCUIT

SWEEP

AMPLIFIER

4,700

OF SWEEPING
1

4,700

TUNED SLIGHTLY'
BELOW 140 MC

VARIABLE FREQUENCY

horizontal centering control) to motor drive. Received signals will remain visible
5 to 10 seconds, so motor drive must tune receiver through entire frequency
band in less than 10 seconds. If there is no backlash in mechanical system,
signals received on return sweep will coincide to form single trace. Especially
useful where wide frequency band must be covered and receiver must have
high sensitivity.

SLOW
MOTOR
SWEEP

Example 2-Useful at frequencies where it is difficult to maintain simple lumped -constant circuits. Output of resonant-line
discriminator is balanced with respect to ground, permitting
grounding outer conductors of both coaxial lines. No phase inverter stage is needed to push-pull amplifier for c -r tube.
Output of discriminator is about 0.5 volt per mc. With discriminator-type sweeps, oscillator frequency can be varied
in any convenient way, without following any definite law
of frequency vs time.

MOTOR -DRIVEN POTENTIOMETER-Used where low sweep frequency is allowable. Sweep voltage is obtained by coupling a potentiometer (which may be

VERTICAL
AMPLI FIER

RECEIVER

Example 1-Use with microwave receiver having 200 -mc i -f
amplifier with bandwidth of 20 mc. To minimize spurious responses caused by harmonics generated in mixer, 50 -mc value
is chosen for narrow -band amplifier and range of 140 to 160
mc for sweeping oscillator.
Discriminator has two resonant circuits coupled to oscillator,
each having separate detector. One circuit resonates just
above highest frequency of oscillator, and other is just below
lowest oscillator frequency. At center frequency, diode outputs cancel: at other frequencies they combine to give direct
voltage which varies linearly with frequency.

TO HORIZONTAL

TUNED SLIGHTLY

OSCILLATOR
140 TO 160 MG

to be swept is

LONG -PERSISTENCE
CATHODE-RAY TUBE

TO
D-C
SOURCE

TO MIXER

EXCITER LAMP

TO MIXER

/ROTATING DISK

SWEEPING
LOCAL

AMPLIFIER

OSCILLATOR

OSCILLATOR

SWEEPING

TRIGGERED
SAW -TOOTH

LOCAL
OSCILLATOR

SHARPLY
TUNED
DETECTOR

TO HORIZONTAL
SWEEP

í

AMPLIFIER
i

PHOTOTUBE

MOTOR

`--1 MOTORI

PHOTOTUBE -TRIGGERED SWEEP-May be used if sweep rate of local oscillator does not vary widely. Hole in motor -driven disk should be shaped to
give as sharp a light pulse as possible, to avoid jitter in horizontal sweep
voltage. Does not require close tolerances between disk and phototube.
4

TO MIXER

MAGNETIC",.,¡

TRIGGERED
SAW -TOOTH
OSCILLATOR

SWEEPING

LOCAL

ROTATING
DISK

OSCILLATOR

F---

TO HORIZONTAL

SWEEP
AMPLIFIER

J

MAGNETICALLY TRIGGERED SWEEP-Trigger pulse is generated by magnetic
pickup coil. By careful design of magnetic circuit, enough voltage can be
developed to trigger sweep oscillator directly. Mechanical tolerances must be
close if device is to generate stable sweep voltage.

112

!

TO
HORIZONTAL
SWEEP
AMPLIFIER

-

Part
DETECTOR -TRIGGERED SWEEP
of output from sweeping local oscillator is fed to detector that is tuned to
minimum frequency of oscillator. Output
voltage pulse is thus generated each
sweeping oscillator frequency
equals that to which detector is tuned,
at end of oscillator range. This pulse is
used to trigger sweep oscillator.
As with other triggered sweeps, sweep
speed must be maintained reasonably
constant. If speed changes greatly,
saw -tooth oscillator may trigger at
slightly different phase, causing jitter in horizontal trace. Also, if sweep
speed is low, sweep becomes nonlinear,
affecting frequency calibration of c -r
tube.
time

--PICKUP COIL

/ á. Im.

STUD
1

MOTOR

TRIGGERED

SAW TOOTH
OSCILLATOR
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rom terminal strips
to sub -miniature

sockets
Terminal strips

CINCH "FIRSTS"

ARE STANDARD
Eighteen years ago Cinch Engineers developed an
idea
that first gave to electronics the standard terminal strips. And so on down to the present day subminiature, hearing aid, socket for the printed circuit,
Cinch "firsts" have become electronic standards. Keeping
abreast of the industry's fast changing requirements, often
anticipating the need, Cinch Engineers have developed
electronic "Standards" in a wide range of metal plastics
parts; receiver tube sockets, kinescope sockets, connectors,
terminals and metal components.
Today, in the best of sets, the small part with the big job,
more often than not is a CINCH.

...

Sub -miniature sockets

for printed circuit

(Enlarged)

AVAILABLE AT

LEADING ELECTRONIC JOBBERS

everywhere

CINCH MANUFACTURING CORPORATION

1026 South Homan Avenue
CHICAGO 24, ILLINOIS

Subsidiary of United -Carr Fastener Corporation, Cambridge 42, Mass.

PANORAMIC SWEEP CIRCUITS

(Continued from page 112)
TO MIXER

4 TO MIXER

TO

COMMUTATOR
DISK

AMPLIFIER
SWEEPING
LOCAL
OSCILLATOR

L____

SWEEPING

SWEEPING

01111

LOCAL
OSCILLATOR
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AMPU FIER

OSCILLATOR

MOTORI

L-- - -----I MOTORI

TO D -C SUPPLY

H

TO D -C

AMPLIFIER

!

AND
CLIPPER

SUPPLY

PHOTOTUBE

MOTOR

TO

.,

0

TO MIXER

\

EXCITER LAMP
ROTATING DISK
\
¡WITH SHAPED HOLES

HORIZONTAL
SWEEP

TO
HORIZONTAL

J

HORIZONTAL

SWEEP-

SWEE

AMPLIFIER

AMPLIFIER

MOTOR -DRIVEN COMMUTATOR-Sim-

PHOTOELECTRIC SWEEP GENERATOR

ple and quite practical if sweep speed
is not high. Capacitor C charges through
R while brushes are running on insulated section of commutator. When conducting segments come under brushes.
C discharges through commutator, giving saw -tooth sweep voltage across C.
Sweep voltage can be made large
enough to apply to c -r tube plates directly without amplification.

CLIPPED -WAVE

-Amount

-Motor -driven capacitor

of

light reaching phototube

is determined by size of opening in
rotating disk. By properly shaping opening, desired saw-tooth output can be
obtained. Since no RC circuits are involved, sweep is practically independent of sweep rate. Main objection to
this type of circuit is that exciter lamp

supply must be regulated.

"';'llllil

-1
SWEEPING

WIDE -BAND
I

NARROW -

-F

AMPLIFIER

AMPLIFIER

4
LOCAL

!Z

OSCILLATOR

L_

J
MOTOR -DRIVEN

SWEEP CAPACITORS

400 -KC

CATHODE- RAY
TUBE

FIXED
OSCILLATOR

HORIZONTAL
DEFLECTION

SWEEP
DETECTOR

AMPLIFIER

6H6

IMH

0000 `MOTOR,
DRIVEN

T

250yyF

250yyF

i

560,000

TO VERTICAL

AMPLIFIER

C

TO HORI-;4?

FROM WIDE-

ZONTAL'
AMPLIFIER

BAND AMPLIFIER
OF RECEIVER
(25 TO 35 MC)

E2.5
QMH

1

-470yyFl

200

22,000 4

NY F
1

1

4-

150V

114

C,- modulates
supply at sweep frequency. Amplifier output is clipped to form square
wave and integrated by RC circuit to
form a back-to-back saw -tooth wave.
Resistor R should be made larger than
reactance of C at sweep frequency.
Must be operated at constant speed, as
output voltage is proportional to sweep
frequency.

d -c

band i -f amplifier is fed to narrow band i -f amplifier, frequency of which
is determined by motor -driven capacitor.
Resonant frequency of narrow -band amplifier is varied from 25 to 35 mc, and
its output is rectified and applied to
vertical plates of c -r tube. As capacitor
sweeps across range, output of this
stage varies, reaching maximum as
resonant frequency coincides with input
signal frequency.

VERTICAL
DEFLECTION

DETECTOR

BAND -F
I

AMPLIFIER

0

SWEEP GENERATOR

SWEEPING I-F AMPLIFIER-Used successfully in receiver having i -f of 30 mc
and a 10 -mc bandwidth. Output of wide=

Ill l ul

MIXER

r

'

s

FROM

400 -KC

I

Horizontal sweep is generated by using
rotating capacitor to amplitude -modulate
voltage from 400-kc sine -wave oscillator.
Resulting voltage is demodulated in
sweep detector, as indicated in block
diagram, giving required saw -tooth
sweep. Actually, only a single motor driven capacitor is required for sweeping narrow -band amplifier and generating sweep voltage, as shown in schematic diagram.

Blanking of c -r tube is not required
since sweep voltage has same value
for given position of capacitor regardless of whether frequency of narrow f-f
stage is increasing or decreasing. The
sweep rate can be made very low or
even zero and presentation will still be
correct, providing d -c deflection amplifiers are used.

Resolution of 1 mc can be obtained
with 10 -mc sweep width described,
using ordinary lumped-constant circuit
elements. Better resolution can be obtained by using coaxial line circuits,
although these are bulky unless Intermediate frequency is considerably
higher than 30 mc.

OSCILLATOR
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Telerision Demands
Extra Margins of Safety
...

Everyone knows that higher temperatures hasten the destructive forces of
corrosion. It's equally obvious that a
capacitor which will take this extra punishment will stay on the job even longer
at lower temperatures.

they will stand the gaff
they've always
been designed to operate successfully at
85° C. And at normal temperatures, you
get an extra margin of safety that pays
off in longer, trouble -free performance.

When you specify Mallory FP Capacitors
for television receivers, or any equipment
where heat is a problem, you can be sure

added dependability. Write for your copy

Best of all, you pay no premium for this

of the new FP Capacitor Engineering
Data Folder.

FP is the type designation of the Mallory developed electrolytic capacitor having the characteristic design pictured and famous throughout the industry for dependable performance.
SERVING INDUSTRY WITH
P.

R. MALLORY 8. CO.. Inc.

MALLORY
P.
ELECTRONICS

R. MALLORY &

-- November,
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Capacitors

Rectifiers

Contacts

Switches

Controls

Vibrators

Power Supplies
Resistance Welding Materials

CO., Inc., INDIANAPOLIS 6, INDIANA
115

TUBES AT

WORK

Including INDUSTRIAL CONTROL
Edited by VIN ZELUFF
Livestock Weighed by Electronic Equipment
A Tunable Built -In TV Antenna
Applying the Infrared Image Converter Tube
Robot Race Starter
Power Tubes in Parallel at UHF

116
134
150
164
166

Livestock Weighed by Electronic Equipment
AN ELECTRONIC weighing instrument introduced recently is said to
weigh animals accurately even
though they move about on the
weighing platform. That this claim
is justified was proved when two
prize bulls were led on to the platform to be weighed. Each resented
the other's presence, and a violent
fight followed, resulting in the
smashing of the retaining wall surrounding the weighing platform.
The electronic weighing instrument
was the victor, however, for the
combined weight of the pair of
animals was measured and recorded
despite the lack of cooperation from
the struggling animals.

The instrument was developed as
a specialized adaptation of auto-

matic, electronic weighing, after
a study of weighing conditions
in many representative stock yards
throughout the country, in an effort
to eliminate some of the characteristic limitations of the weighbeam
type of scale. The equipment can
be installed in an hour or so as replacement for the lever system of
an existing scale or in an entirely
new installation where it will allow
economies in excavating and pit
construction costs.
The heart of the equipment is a
set of four strain gage units, or
weighing cells, which are placed un -

Operator sets up information to be printed, along with weight of cattle, by electronic
live stock weighing instrument. Old beam -type scale may be seen in background.
Scale is calibrated from zero to 50,000 pounds.
116

Complete electronic weighing set includes four strain -gage units, a printer
and the main indicating dial

der the corners of a weighing platform. Each unit consists of four
bridge -connected resistance strain
gages.
The bridges are energized with
a 375 -cps signal from an oscillator,
as shown in the accompanying
block diagram. The instrument is
of the self -balancing type and the
weight on the platform is indicated
on a large, illuminated dial on
which each 5/32 -inch division is
equal to one ten-thousandth of full
scale which, in the livestock weighing application, is 50,000 pounds.
Indication is provided by two radial
hands, one of which revolves once
while the other passes through 50
revolutions. The equivalent scale
length is 125 feet.
The circuit for high-speed applications, such as track scales, has
about three seconds delay before it
comes to rest at full scale, and proportionately less delay for intermediate readings. Accuracies of
the order of 0.01 percent of full
scale or one dial division are obtainable with the instrument.
Automatic Operation
The equipment includes an automatic printing unit (similar in appearance to a cash register, as
shown in the photograph), and will
accommodate a scale ticket eight
inches in length. Certain of the records made by the printer on the
tickets are entirely automatic, such
as weight, time and date, scale number and the number of the weighing
being made. Other information is
set in by hand and imprinted on the
ticket simultaneously with the automatic data.
For the livestock scale, provision has been made for the type
and number of livestock and
November,
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soldering technique and
maximum efficiency demand uniformity in the flux content, strand
size, core size, and alloy of the
solder. If any of these qualities
are lacking, it means that from
time to time there will be a
marked difference in the results
and the resulting loss in economy.
Good

99&rn&,td in

RADIO

AND

ßí/2e

1V FIELD

As an example, a solder that does
not contain a uniform flux content
might result in too much residue,
which may be very harmful to the
finished work ; or in direct opposite, there might not be enough
flux to properly remove the oxides,
resulting in a faulty soldered connection. All Kester Flux -Core
Solders are made with various
core sizes containing a flux con-

tent ranging from

1/2 of 1 % to as
much as 7% by weight. These
core sizes are available in each of
68 different strand sizes, ranging
from .009 to .250". Not too much
emphasis can be placed upon the
importance of the correct core and
strand size in relation to the
specific job that must be done.

A very important factor in controlling core sizes is that various
core sizes or openings can only be

obtained by making the solder
with a single core. Multiple core
solders have insufficient flexibility
in their flux content to meet the
many fluxing situations encountered in industry today. With
Kester you have a single core, but
that single core is available in six
different sizes or openings designed to provide varying percentages of flux, so essential to precision soldering.
Soldering Tips will be pleased to
answer any questions you have
pertaining to solder and soldering
fluxes. Address all questions to
Soldering Tips, 4204 Wrightwood
Ave., Chicago 39, Ill.
NOW AVAILABLE

free-Technical Manual

The New
Manual-"SOLDER and Soldering Tech.

.

.

Kester is constantly developing new and better flux core solders. At present there are over 100,000 types
and sizes, each designed to do a certain job in the
most efficient manner.
Take advantage of Kester's highly specialized Technical Service. Call in a Kester technical engineer
today and let him specify the solder that will enable
you to do your soldering faster and better.

.

.

.

nique"!

Send for this complete analysis of
the properties of soft solder alloys
and soldering fluxes ... a comprehensive reference book that you
will want to retain. It's yours for
the asking . . . request it NOW.
(ADVERTISEMENT)
ELECTRONICS- November, 1949

Send for Kester's new 28 -page
manual, "SOLDER and Solder

...

ing Technique"
a complete
analysis of the application and
properties of soft solder alloys
and soldering fluxes.

KESTER SOLDER

COMPANY
4204 Wrightwood Avenue, Chicago 39, Illinois

KESTER
SOLDER

Factories Also At
Newark, New Jersey
Brantford, Canada

117

,0.IUV/LS
CARRIER
AMP
375 CPS

THE FRONT COVER
MODERN high -power pulsed radar magnetrons like Raytheon's
5J26 are built up from a large number of simple parts, as
illustrated in color on the cover of this issue. Laminated construction from precision punchings gives lower production cost than
machining from solid blocks, with no sacrifice in performance. Peak
power output is 600 kilowatts for a maximum duration of 6 microseconds, with air cooling; peak anode current is then 60 amperes.
Frequency range is tunable from 1,220 to 1,350 me by means of the
tuning gear assembly identified below. The cathode, also identified,
is of the unipotential oxide-coated type, with 2.3 amperes at 23.5
volts on the heater. The tube is produced by the Power Tube
Division of Raytheon Mfg. Co., in Waltham, Mass.

PHASE SENS.
y DEMODULATOR

SLIDE WIRE

LOW

-

PASS

FILTER AND
INTEGRATING
CIRCUIT
{16V-60CPS

MODULATOR
MECHAN-

60 CPS

ICAL
DIFFERENTIAL

AMP

fr

60

CPS

,'2V/Le
115 V

60 CPS

Llock diagram of electronic weighing

instrument

amplified, drives a 2 -phase motor
which balances the instrument and,
through a mechanical differential,
drives the dial pointers directly and
the printing wheels through the
selsyn system.
A pushbutton is provided for
automatic zeroing of the scale tare,

(1) Complete tube
(2) Mount assembly
(3) Radiator top
(4) Output pipe parts
(5) Output pipe guard
(6) Tuning cover parts
(7) Tuning cover unit

Tuning cover parts
Heater
(10) Heater insulators
(11) Cathode
(12) Anode assembly parts
(13) Anode straps
(14) Cathode pipes
(8)
(9)

the symbol of the commission agent.
The printed information can, of
course, be adapted for any particular industry and made, within reasonable limits, to tie in with office
accounting systems.
A system of selsyns causes the
weight printing wheels to follow the
reading of the large dial, which, on
the 50,000 pound scale, would be to
the nearest 5 pounds. Printing is
completely digital, eliminating estimation between divisions and, in
addition, multiple, remotely located
printers are contemplated which
118

(15)
(16)
(17)
(18)
(19)

Heater pipes
Timing gear assembly
Plain covers
Tuning wheel
Base tube insulator

may be operated simultaneously
with the one at the actual weighing
location.
The unbalance signal is amplified
and demodulated, and the resulting
d -c signal, which fluctuates with the
movement or swaying of the animals being weighed, is integrated
to give an accurate average reading. The integrated signal is applied to a circuit which produces a
60-cps voltage, the magnitude of
which is determined by the unbalance between weight and indication. This voltage, after being

working through the mechanical
differential mentioned above, and
another panel switch adds electrical
damping across the servo-system
amplifier for cases when the motion of the weighing platform becomes violent, as in the case cited
at the beginning of this article.
The system is closer to being
foolproof than any other known
weighing device as nearly as its
manufacturer, the Cox and Stevens
Aircraft Corporation of Mineola,
New York, has been able to determine. A printed weight can be obtained only when weight is indicated on the dial face and the latter
can occur only when there is a load
on the weighing platform. Besides
livestock, similar units are being
used to weigh freight cars as they
roll past the inspection point without stopping, and to weigh large
rolls of steel as they leave the strip
mill at the rate of about one every
five minutes, rolling across the
scale platform in a few seconds.
(Continued on p 134)
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3578
342A

Western Electric
Power Tubes for AM and FM
212E

NETHER your station operates on low power or high
power, AM or FM, you'll find the tubes you want in
Western Electric's line.
Always known for long service life and top quality performance, these broadcast power tubes and rectifiers all
engineered by Bell Telephone Laboratories-are now being
made for Western Electric by Machlett Laboratories, Inc.,
another pioneer in the development of electron tubes.
Look over the listing of types below and for further information, call your local Graybar representative or write
Graybar Electric Co., 420 Lexington Ave., New York 17, N.Y.

-

-

451A

Western Electric
- QUALITY

220C

343AA

DISTRIBUTORS: In the U. S. A.-Graybar Electric Company. In Canada
Northern Electric Co.. Ltd.

-

ELECTRONICS
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COUNTS

-

Western Electric's line of high power transmitting tubes include
212E
Air cooled triode, 275 watts
220C
Water cooled triode, 10 kilowatts
220CA
Forced -air cooled triode, 5 kilowatts
222A
Water cooled high vacuum rectifier, 25 kv. inverse voltage
228A
Water cooled triode, 5 kilowatts
2328
Water cooled triode, 25 kilowatts
232ßA
Forced -air cooled triode, 8 kilowatts
233A
Water cooled high vacuum rectifier, 50 kv. inverse voltage
236A
Water cooled triode, 20 kilowatts
240B
Water cooled triode, 10 kilowatts
241B
Air-cooled triode, 275 watts
251A
Air-cooled triode, 1000 watts
270A
Air cooled triode, 350 watts
279A
Air cooled triode, 1200 watts
298A and B Water cooled triode, 100 kilowatts
308B
Air cooled triode, 250 watts
340A
Water cooled triode, 25 kilowatts
Forced -air cooled triode, 5 kilowatts
341 AA
Water cooled triode, 25 kilowatts
342A
Water cooled triode, 10 kilowatts
343A
Forced -air cooled triode, 5 kilowatts
343AA
3578
Air cooled triode vhf, 400 watts
Air cooled pentode, vhf, 350 watts
363A
379A
Air cooled triode, 1200 watts
Forced -air cooled triode, vhf, 3 kilowatts
5530
5541
Forced -air cooled triode, vhf, 10 kilowatts

I
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Double -Stream Amplifier
Transistor Beat -Frequency Oscillator and Amplifier
Eliminating Aging Effects in Quartz Crystals
Interlaced -Dot Color Television Announced by RCA
Cathode -Ray Presentation for Infrared Spectrometer

120
120
122

122
189

Square Wave Calibrator
Electronic Watch Timer
Survey of New Techniques

193
197
199

Double -Stream Amplifier
confirmation of a
gain -predicting theory for double stream amplifier tubes was announced by A. V. Hollenberg of
Bell Laboratories in the Aug. 1949
issue of Bell Laboratories Record.
This theory, worked out by J. R.
Pierce and W. B. Hebenstreit of the
Labs, is believed to be valid for
small signals, small differences in
electron speed and cylindrical
streams. It states the conditions to
be satisfied in order that amplification may occur in two streams of
electrons and predicts the amount
of gain to be expected.
The elements of a double-stream
amplifier tube are shown in Fig. 1.
The signal to be amplified is impressed on both electron streams
near their beginning of travel and
is extracted from the streams near
their end. In the space between,
the signal grows because of interaction between the two streams.
The two concentric cylindrical
streams of electrons are emitted by
two annular cathodes that are at
different potentials with respect to
the accelerating grid. After acceleration, the streams travel together
for perhaps a foot or more down
the tube, through input and output
helixes that couple the streams to
the signal input and output circuits. A third coil is wound around
the outside of the entire tube to
produce a magnetic field that holds
the electron streams to a crosssection about the same as that of
the cathodes.
Like the traveling -wave ampliEXPERIMENTAL

120

fier, the double -stream amplifier is
able to amplify with high gain over
a broad band of frequencies. Because there is no metal structure in

the amplifying mechanism, the tube
offers promise even at the highest
microwave frequencies. Since the
tube is many wavelengths long in
terms of the wave that travels on
the electron streams, each electron
participates in the amplifying procAMPLIFIED--__r
OUTPUT
SIGNAL

OUTER
ELECTRON
STREAM

BEAM
GUIDING
COIL

AMPLIFICATION
IN THIS REGION

ACCELERATING-

'7z

10

,

i
...
.,.

150

200

300

250

FREQUENCY

FIG.

2-Gain curve

350

400

IN MG

of double -stream

amplifier

ess during a large number of cycles
of the signal. The gain is directly
proportional to the number of wavelengths in the amplifying region.
The experimental tube employed
amplifies over the band from about
200 to 300 me with a maximum gain
of 33 db, as indicated in Fig. 2. As

current densities in the electron
streams are increased, gain increases rapidly at first and then approaches a limiting value of about
27 db per wavelength in the
streams per unit velocity separation. The latter term is defined as
the difference in velocity between
the two streams divided by the
average velocity, and has values of
the order of 0.1. For a tube 16
wavelengths long with this velocity
separation, for example, the limiting gain would be 27 x 16 x 0.1 or
about 43 db. Gain varies slowly
enough with frequency so that
bandwidth is comparable to that in
helix traveling -wave amplifiers.
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Transistor Beat -Frequency
Oscillator and Amplifier

GRID

THE ACCOMPANYING oscillator cir-
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double -

cuit using crystal tetrodes was demonstrated by Stuart T. Martin,
chief engineer of Sylvania's Electronics Division, at a recent meeting of the Radio Club of America in
New York City.
Using Sylvania GT372 transisNovember, 1949
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Laboratory Instruments for TELEVISION
Type 202-B

FM SIGNAL
GENERATOR
Frequency Range

54-216 mc.
Additional coverage from
0.4 to 25 mc. with accessory
UNIVERTER Type 203-B

FM SIGNAL GENERATOR
Type 202-B
Generator is specifically
designed to meet the exacting requirements of
television and FM engineers working in the frequency range of 54 megacycles to 216 megacycles.
Following are some of the outstanding features of
this versatile instrument:
The Type 202-B FM Signal

RANGES: 54-108, 108-216 mc. m 0.5% accuracy.
Also covers 0.4 mc. to 25 mc. with accessory 203-B

RF

Univerter.
VERNIER DIAL: 24:1 gear ratio with maim frequency dial.
FREQUENCY DEVIATION RANGES: 0-24 kc., 0-80 kc.,
0-240 kc.

AMPLITUDE MODULATION: Continuously variable
0-50%, calibrated at 30% and 50% points.
MODULATING OSCILLATOR: Eight internal modulating
frequencies from 50cycles to 15 kc. avail able for FM, AM.
RF OUTPUT VOLTAGE: 0.2 volt so 0.1 microvolt. Output impedance 26.5 ohms.
FM DISTORTION: Less than 2% at 75 kc,. deviation.
SPURIOUS RF OUTPUT: All spurious RF voltages 30 db
or more below fundamental.

UNIVERTER
Type 203-B

AVAILABLE

AS AN ACCESSORY is the 203-B
Univerter, a unity gain frequency converter which,
in combination with the 202-B instrument, provides
the additional coverage of commonly used intermediate and radio frequencies.
R. F. RANGE: 0.4 mc. to 25 mc. (0.1 mc. to 25 mc.

with

no carrier deviation).
R. F. INCREMENT DIAL:
250 kc. in 10 kc. increments.
R. F. OUTPUT: 0.1 microvolt to 0.1 volt, m 1 db. Also

t

approximately

volts maximum (uncalibrated).
Approximately 60 ohms at 0.1
volt jack, 470 ohms at 2 volt pin jack.
2

OUTPUT IMPEDANCE:

If you have an FM or television instrument requirement,
let us acquaint you with full particulars and technical
data concerning the Type 202-B FM Signal Generator
and Type 203-B Univerter.
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Quartz Crystals

CT2

-22V

3,900

3MA

A NEW PROCESS, discovered by scien-

tists of the Frequency Control
120

0.01

AUDIO

AUDIO
C

T4

CT5

N

0

I

R8
OUTPUT
TO
VOICE
COIL

50-270 OHMS-'

-45V

ADJUST FOR
MAXIMUM GAIN

4MA

134 -

COMMON

Beat-frequency oscillator and amplifier
circuit using Sylvania GT372 transistors

tors, power output was between 2
and 5 milliwatts across a reflected
load of 15,000 ohms. With the component values indicated, the audio frequency range was from 300 to
30,000 cps. No attempt was made
to minimize locking in of the two

Branch of the Signal Corps Engineering Laboratories at Fort Monmouth, N. J., virtually eliminates
the aging characteristics of quartz
crystals, and at the same time improves their efficiency.
Finished blank crystals are
placed on a conveyor belt and drawn
through an electrically heated oven
at approximately 900 F for two to
three hours, then cooled under carefully controlled conditions for 24
hours.
Eliminating of aging effects is
expected to reduce maintenance
costs of both military and commercial communication and entertainment broadcasting equipment
using crystal control of carrier frequency. Increase of efficiency is
likewise expected to make possible
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of a new

high -definition, all -electronic system of color television were re-
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FIG. 1-Block diagram of RCA color television transmitter
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smaller, lighter and better walkietalkie, aircraft, tank and combat
radios used by the U. S. armed services. It is estimated that replacement of aged and unsatisfactory
communication crystals in World
War II involved an expense of some
hundred million dollars.

Television Announced by RCA

HORIZONTAL DRIVE

LOWPASS

COLOR
CAMERA

Color

Oven used in initial trials of new Signal
Corps process for eliminating aging characteristics of finished quartz crystal blanks.
Development of process is credited to David
G. McCaa (above), Arthur G. Prichard and
Maurice A. A. Druesne, all Signal Corps
physicists

SOUND
TRANS -

MITTER

[..

strom, vice-president in charge of
research at RCA Laboratories.
The new system operates entirely
within a 6 -mc channel without degradation of the quality of the received pictures. No changes in
present 525 -line, 60 -field -per -second
transmission standards are required.
The field is still interlaced, and
in addition the picture dots themselves are interlaced. Time multiplex transmission is used, giving
15 complete color pictures per second. Transmitting stations can
change at will either from color to
black -and -white or the reverse without disturbing the viewers of existing receivers or color receivers,
without requiring adjustments to
either type of receiver and, therefore, without any loss of audience;
(continued on page 172)
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Varglas Silicone Electrical Insulating Tubing and Sleeving
Lead Wire and Tying Cord
VARGLAS SILICONE is a sensationally new electrical insulating sleeving and tubing developed by
our laboratory and pilot plant during the war. It is a product which combines Varglas and Silicone
to bring revolutionary possibilities to electrical insulation.
VARGLAS SILICONE is efficient under a wide temperature range...to 500°F. or more in some applications, yet remains completely flexible at -85 F. It has excellent resistance to moisture and lubricating
oil, is flame resistant and self -extinguishing, and is the strongest of the accepted insulating materials.

VARGLAS SILICONE, pioneered by VARFLEX CORPORATION,

is the

first combination of

these outstanding features:
-a

1. VARGLAS-Continuous filament Fiberglas
moisture and fungus proof material which will not
burn and is chemically inert
strong and flexible at high and low temperatures.
2. NORMALIZING-Removes binder and organic inclusions from the Fiberglas improves electrical
qualities and allows uniform impregnation.
3. SILICONE HIGH TEMPERATURE RESIN -Which has a natural affinity for the Fiberglas,
renders it abrasion -resistant, flexible and non -fraying.

-

-

VARFLEX CORPORATION,

manufacturers of electrical insulating tubing and sleeving, are

insulation specialists. If you require special insulation, write us about your problems. We will gladly
quote on your individual requirements or ASTM specifications. We have a complete line of sleeving
and tubing, based on Fiberglas, cotton, and extruded plastics.

Varflex invites you to test these free samples
Vaal,
Varglas
Silicone in your own plant or laboraof
tory.

flct4e

AA

cauioul

VARFLEX CORPORATION

---

308 N. JAY ST.
NM Iffffr fffffr

fffttta

ROME, N. Y.
ffffr ffffffa Ffffffa lttttta

ffffffa

MIN MIN

MI

Please send me folder containing free samples of Varglas Silicone products.

Name
Company
111

Address
City

Zone

VARFLEX CORPORATION, 308
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NEW PRODUCTS
Edited by WILLIAM P. O'BRIEN

Portable Shielded Room
ACE ENGINEERING & MACHINE CO.,

3642 North Lawrence St., Philadelphia 40, Pa. A new portable shielded

room for use in laboratories and
production lines is designed for a
minimum of 100 -db attenuation
from 0.15 to 1,000 me in fields as
low as 1 microvolt per meter. The
screening is double copper mesh arranged in sections so that the room
can be enlarged or reduced in size.

There are seven standard sizes
available, ranging from 8 X 8 X 5
feet 4 inches up to 16 x 8 x 16 feet.
Provision is made for including a
latched door and an entry section
for power, gas, air and water
facilities.

Plug -In Component Clamp
TIMES FACSIMILE CORP., 229 W.
43rd St., New York 18, N. Y. The

Top Hat Retainer is an improved
clamp useful for most applications
where plug-in components are subjected to shock or vibration in portable, mobile, railroad and airborne

communications equipment. Four
standard sizes fit all glass or metal
receiving tube types including the

124

ST -16 envelope and plug-in capacitors or vibrators. Special sizes are
available for transmitting or spe-

cial-purpose tubes.

Wide-Range Oscillator
SOUTHWESTERN INDUSTRIAL ELECTRONIC Co., 2831 Post Oak Road,
Houston, Texas. Model M oscillator

was designed as a source of power
with a frequency continuously variable from 1 to 120,000 cps in five
overlapping ranges. The circuit is
a new arrangement of the bridge stabilized type of oscillator, using
two separate amplifiers connected
together by a four -terminal bridge
network. One output circuit will de-

liver 20 volts across 1,000 ohms or
20 ma rms, and the other has a
constant internal resistance of 250
ohms and an open circuit voltage
of 1 volt. Power supply noise is less
than 0.01 percent of the output signal. Harmonic distortion is less
than 0.2 percent from 20 to 15,000

J

_

1

percent to over 20,000 cps with

air cooling. Descriptive literature
may be obtained on request.

Metal Picture Tube
SYLVANIA ELECTRIC PRODUCTS INC.,

Fifth Ave., New York 18, N. Y.
Type 16AP4, the 16 -inch metal di500

Engine Pressure Indicator

rect view television tube, is supplied
with a heater rated at 6.3 volts, a -c
or d -c and 0.6 ampere for unipotential cathode. Magnetic deflection,
focusing and ion trap auxiliaries
are required. Operating voltage of
the high -voltage anode is 12,000
volts; of the focusing anode, 300
volts; and of the control grid, -33 to
-77 volts. Overall length of the tube

CONTROL ENGINEERING CORP., 863

is 22# in.

cps.

Washington

St., Canton, Mass.
Model 2 DC engine pressure indicator gives accurate pressure readings at detonation and power stroke
frequencies. The complete system
consists of a catenary -diaphragm
pressure pickup, an amplifier-power
supply unit with all connecting
cables included, and a standard oscilloscope (last item not furnished).
Accuracy of the pressure pickup is

Super-Gain Tele Antenna
RADIO CORP. OF AMERICA,

Camden,

N. J., has developed a new super-

gain television transmitting antenna consisting of dipole and
screen combination units measuring 30 by 48 inches and weighing
100 pounds. The units are designed
for directional mounting on the
November, 1949-ELECTRON'CS

NEW AND HIGHER RATINGS FOR
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1.5

Characteristics of 6ÁK5
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1.5

1.25
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nel has individual controls for intensity, focus, and X, Y and Z axes.
Vertical deflection sensitivity is less
than 0.1 volt d -c per inch. Triggering is in continuous sweeps from 2
cps to 50 kc, 0.5 second to 20 micro-

matched transmission line of 1.5 to
1.0 or better at 10 kilomegacycles,
lower at lower frequencies. Model
6N6ORC-1 illustrated is a 6-position, remotely operated switch having the standard characteristic impedance of 50 ohms.

seconds. Delay after triggering is
less than one microsecond. The unit
weighs 65 pounds.

Small Capacitors

five -inch flat -face tube. Each chan-

Standard Signal Generator
MEASUREMENTS

N. J.

CORP.,

Boonton,

GENERAL ELECTRIC Co., Schenectady 5, N. Y., has announced a new
line of small d -c capacitors for use

Model 82 standard signal

generator covers the frequency
range of 20 cycles to 50 mc. Two
face of any standard radio tower.
A feature of the antenna is its ability to increase coverage of a television station in any desired direction. This is accomplished by stacking dipole and screen combinations
above each other on the side of the
tower facing in that direction, to
achieve higher power gain. Conversely, units may be omitted or
reduced in number on any side of
the tower where signal interference
with another station might result.

Dual-Channel Oscilloscope
ELECTRONIC TUBE CORP., 1200

East

Mermaid Lane, Philadelphia 18, Pa.
The new H-21 dual -channel oscilloscope contains two separate and
complete electron guns in a single

oscillators are employed. The 1-f
oscillator, continuously variable

from 20 cycles to 200 kc, has a
metered output from 0 to 50 volts
across a resistance of 7,500 ohms.
A radio-frequency oscillator covering the range from 80 kc to 50 mc
provides output from 0.1 µv to 1
volt and may be modulated with the
1-f oscillator.

in ambient temperatures up to 125
deg C. These Permafil paper -dielectric capacitors, hermetically sealed
in metallic containers, are available
in ratings of 0.10 to 10.0 µf at 600,
1,000 and 1,500 volts. Permanently
sealed silicone bushings are provided on all types.

Versatile Radiation Counter
THE NUCLEONIC CORP. OF AMERICA,
499 Union St., Brooklyn 31, N. Y.
Model RC1 radiation counter corn -

R -F Coax Switch
GENERAL COMMUNICATION Co., 681

..

. ..<.'
'

Beacon St., Boston 15, Mass., has
developed a radio -frequency coaxial
switch which reduces reflection
losses by maintaining coaxial configuration. It has a standing -wave
ratio due to insertion in a well-

I:2

bines the functions of a scaling unit,
a radiation survey meter, a countrate meter and a contamination detector. Some of its features are:
continuous 24 hour per day stable
operation without overheating; bi(continued on p 200)
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This is a pieture o{' "PING"
This photographic record of an oscillo graph trace shows, and times, the detonation in a "knocking" engine. Even if
the trace itself lasted but a few hundredthousandths of a second, photography
gets it clearly and accurately as nothing
else can.

That's the beauty of photographing oscillograph
traces. It gives you the opportunity to study them
carefully to discuss them with others.
To photograph these traces most successfully,
Kodak makes two Kodak Linagraph Films.
Kodak Linagraph Pan Film is the fastest film

-

Instrument Recording
-another function of photography

for the blue -emitting screens used for studying
fast transients, and for the long -persistence red emitting screens. Kodak Linagraph Ortho Film
is for green -emitting screens.
In both of these you get the high density of
line and the cleanness of background that give
you maximum information from your traces. The
films are supplied in cassettes for 35 mm. cameras
and also in special 16 mm. and 35 mm. spoolings
for several recording cameras.
Kodak Linagraph Films may be obtained from
the Kodak Industrial Dealer in your area.
Eastman Kodak Company, Rochester 4, N. Y.

NEWS OF THE INDUSTRY
Edited by WILLIAM P. O'BRIEN

Mammoth Tele Assembly Plant Dedicated
largest television
assembly plant, a 480,000-sq ft
structure, was recently dedicated by
Allen B. Du Mont Laboratories,
Inc., at East Paterson, N. J. At
full capacity the new plant will be
able to produce one television receiver approximately every 22
seconds. Three 465 -ft mechanized
assembly conveyors are already in
use. Installation of further receiver
production lines may be made to
meet demand.
The complete dedicatidn cereTHE

WORLD'S

mony, including a special telecast
titled "The Du Mont Story" was
transmitted from the plant to the
New York -New Jersey area over
WOR-TV, using Du Mont mobile
equipment, and was seen over a ten station hookup of the Du Mont television network. On hand for the
function were special exhibits by
various divisions of the DuMont
organization. Included among the
exhibits was the Telecruiser, a completely mobile television studio used

for remote events.

less Circularly -Polarized Antennas, by J.
A. Marsh of Ohio State University Research Foundation, Columbus, Ohio.
November 1
Morning: Elliptically Polarized Antennas
Transmission and Reception by Arbitrary Antenna Systems, by G. Sinclair of
University of Toronto, Toronto, Canada.
Antenna Relations for Elliptical Polarization, by J. I. Bohnert of Naval Research
Laboratory, Washington, D. C.
On the Representation and Analysis of
Polarization Characteristics, by V. H.
Rumsey and T. E. Tice of Ohio State
University Research Foundation, Columbus, Ohio.
On the Relation Between The Impedance Characteristic And The Polarization
Characteristic of Two Interconnected Orthogonal Radiators, by P. I. Pressel of
Ohio State University Research Foundation, Columbus, Ohio.

Afternoon: Fields Near Apertures and
Obstacles
Fields Near Apertures and Obstacles,
by S. Silver of University of California,
Berkeley, Calif.
The Field of a Horn Radiator and the
Modification Produced in its Far Field by
an Obstacle in its Near Field, by G. A.
Woonton of McGill University, Montreal,
Canada.
Diffraction by a Cylindrical Obstacle, by
C. H. Papas of Cruft Laboratory, Harvard University, Cambridge, Mass.
An Experimental Investigation of Electromagnetic Diffraction at 1.25 cm, by
R. D. Kodis of Cruft Laboratory, Harvard
University, Cambridge, Mass.

RMA Parts Section Chiefs
TWENTY

chairmen of sections of the

RMA Parts Division, recently an-

nounced by chairman A. D. Plamondon of Indiana Steel Products Co.,
Chicago, Ill., are as follows:
Antenna-G. O. Benson of Pre max Products Division of ChisholmRyder Co., Inc., Niagara Falls,
N. Y.
Coil-Edwin I. Guthman of Edwin I. Guthman & Company, Inc.,
Chicago, Ill.
Ceramic Capacitor-K. E. Rollefson of The Muter Company, Chicago, Ill.
Fixed Capacitor W. Myron
Owen of Aerovox Corp., New Bedford, Mass.
Unveiling the bronze plaque at the dedication of the huge television assembly plant
Fixed Resistor-D. S. W. Kelly
of Allen B. Du Mont Laboratories, Inc., East Paterson, N. J., are (left to right) New
Jersey Governor Alfred E. Driscoll, Leonard F. Cramer, vice-president of the organizaof Allen-Bradley Company, Miltion, and Allen B. Du Mont, president
waukee, Wisc.
Instrument & Test EquipmentR. L. Triplett of Triplett Electrical
URSI-IRE Fall Meeting
Instrument Co., Bluffton, Ohio.
Metal Stampings & Metal SpeFire Antennas, by W. E. Kock of Bell
SIXTEEN papers on antennas and
Laboratories, N. J.
H. Johnson of Johncialties-Jay
Metal Plate Media-Mathematical Thepropagation have been planned for ory,
by A. E. Heins of Carnegie Institute son & Hoffman, Inc., Rockville
Pittsburgh. Pa.
the URSI-IRE technical meeting be- of Technology,
Plate Media-Extension and Test Centre, N. Y.
ing held in Washington, D. C., on of Metal
Theory, by B. A. Lengyel of Naval RePhonograph Cartridges, Pickups
Laboratory, Washington, D. C.
October 31, November 1 and 2. The search
Afternoon: Helical Radiators
& Microphones-S. N. Shure of
program is as follows:
The Helical Antenna, by J. D. Kraus of Shure Brothers, Inc., Chicago, Ill.
Ohio State University, Dayton, Ohio.
Transmission Modes and the Associated
Record Changers & Phono -Motor
Radiation Fields of the Helical Antenna,
October 31
E. Laux of General
by A. E. Marston of Naval Research
Assemblies-R.
Laboratory, Washington, D. C.
Morning: Artificial Dielectrics
Elizabeth,
Corporation,
Instrument
Their
Helices
and
Mode
Modified
Axial
Dielectric
Artificial
Opof
Development
tics in Germany, by O. M. Stuetzer of Application to Arrays, by P. W. Springer N. J.
WrightLaboratory,
Radiation
of
Aircraft
Force
Base,
Dayton,
Wright -Patterson Air
patterson Air Force Base, Dayton, Ohio.
Ohio.
Socket-Lester W. Tarr of Cinch
Radiators as Broad -Rand, Drag -

-

Artificial Dielectric Broadside and End.
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Some of the outstanding advantages of

the...

NEW LAVOIE LA-239A OSCILLOSCOPE
O
©

®
O

Takes the guesswork out of pulse techniques.
Accurately measures amplitude, width, separation, repetition rate and rise
time without the need of additional equipment.
Accurate timing markers provide means of calibrating the linear time base.
Internal trigger generator permits pulse generator and oscilloscope to be
triggered simultaneously, while sweep delay circuit allows a small portion
of image to be expanded TEN TIMES normal size.
INCREASED PRODUCTION NOW PERMITS A REDUCTION OVER FORMER LIST PRICE
WITH SPECIAL REDUCTIONS TO TECHNICAL SCHOOLS AND NON-PROFIT ORGANIZATIONS

Write for Technical Bulletin LA -239A
giving complete detailed information.

Za/MieXaZOACitelied
RADIO ENGINEERS AND MANUFACTURERS

MORGANVILLE, N. J.

Specialists in the Development and Manufacture of UHF Equipment
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Mfg. Corp., Chicago, Ill.

Speaker-Matt Little of QuamMEETINGS
Nichols Company, Chicago, Ill.
Speaker Parts-Wm. H. Welsh of
OCT. 27-29: Audio Engineering
State Dept. Bldg., WashingSociety's "Audio Fair," Hotel
Wm. H. Welsh Co., Inc., Chicago,
ton, D. C.
New
Yorker,
New
York
City.
Ill.
Nov. 14-18: 23rd NEMA AnOCT. 31 -Nov. 2 : Second annual
nual Meeting, Haddon Hall
Special Products-W. R. MacConference on Electronic InHotel, Atlantic City, N. J.
strumentation
in
Nucleonics
Leod of King Laboratories, Inc.,
FEB. 27-MARCH 3: ASTM ComMedicine, Hotel Commoand
Syracuse, N. Y.
mittee Week and Spring Meetdore, New York City.
ing, Hotel William Penn,
Switch-W. S. Parsons of CenOCT. 31 -Nov. 2: 1949 Radio Fall
Pittsburgh, Pa.
Meeting of IRE and RMA
tralab, Div. of Globe-Union, Inc.,
engineering department, Hotel
APRIL 26-28:
Fourth annual
Milwaukee, Wisc.
Syracuse, Syracuse, N. Y.
meeting of the Armed Forces
OCT.
31
-Nov.
2: Fall Meeting of
Communications Association.
Transformer-L. S. Racine of
the URSI and IRE, National
Astoria, New York City, and
Chicago Transformer Division,
Academy of Sciences and
Fort Monmouth, N. J.
Chicago, Ill.
Tube Parts-S. L. Gabel of Superior Tube Co., Norristown, Pa.
Variable Condenser-Russell E. dental radiation devices, the FCC of the following problems:
(1) ReCramer, Jr. of Radio Condenser has invited representatives of in- ceiver radiation
produced by equipCompany, Camden, N. J.
dustry
interested parties ment containing oscillatory cirVariable Resistor Victor to attendanda other
joint conference at the cuits. (2) Motors and generators
Mucher of Clarostat Mfg. Co., Inc., Commission's Washington offices
on producing radiation. (3) Switches,
Dover, N. H.
November 1, 1949. Of primary im- circuit breakers and other control
Wire-R. G. Zender of Lenz Elec- portance will be the formation of a devices capable of generating r -f
tric Mfg. Co., Chicago, Ill.
group to consider standards and signals. (4) Lamps, fluorescent
Wire Wound Resistor & Rheostat methods for the measurement
of signs and tube -type radiation. (5)
-Roy S. Laird of Ohmite Mfg. Co., electromagnetic noise resulting
Radiation produced by ignition sysChicago, Ill.
from the operation of incidental tems. (6) Other types of radiated
radiation devices-defined by the signals that may be brought to the
FCC as those radiating, from a attention of the conference.
Incidental Radiation
point source, energy incidental to
Interested parties are invited to
the
work
to
be
accomplished,
submit
and
to the Commission any sugStudy Planned
not necessitating the use of asso- gestions covering the proposed
AIMED at the establishment of ciated receiving equipment.
agenda and formation of joint
government -industry
committees
Also under consideration by the committees.
for clarifying problems arising Commission is a proposal to estabunder new rules proposed for inci- lish joint committees for the study

-

AUTO-SEMBLY TECHNIQUE SHOWN AT NEC

IRE Forms New
Professional Group
THE INSTITUTE of Radio Engineers

Professor G. H. Fett of the University of Illinois, chairman of this year's National
Electronics Conference in Chicago, looks over the Signal Corps exhibit advocating
mechanization and potting techniques for some types of military electronics circuitry. Attendance at this year's conference was over 2,000 and practically all
exhibit space In the Edgewater Beach Hotel was occupied
130

has announced the formation of a
professional group on quality control. This group has as its major
interest quality control of components and entire systems in the
fields of radio, communication, television, electronics and allied subjects.
At the administrative committee
meeting held in the IRE headquarters, on September 19, 1949, the following officers were elected : chairman-R. F. Rollman of Allen B.
DuMont Laboratories, Passaic, N.
J.; vice chairman-B. Hecht of International Resistance Co., Philadelphia, Pa.; secretary-treasurerVictor Wouk of Beta Electric Corp.,
New York City.
The initial administrative corn (continued

November, 1949
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Smaller, lighter, moisture -proof.
Can be mounted side by side
without danger of shorting.
Sylvania Electric now offers smaller, lighter
germanium diodes hermetically sealed in glass.
This construction makes diodes moisture -proof
-gives greater electrical stability. And they
cost no more than corresponding ceramic types.
These new smaller size glass diodes are ideal for
side -by -side mounting-no risk of

accidental contact.
Glass types are identified by the suffix "A."Types
1N34A and 1N58A are currently available;
other types will be announced from time to time.

j

r
Sylvania Electric Products Inc.
Electronics Division, Dept. E-2911
500 Fifth Avenue, New York 18, N. Y.

Please send me information on your new Sealed in -Glass Germanium Diodes-and also your complete catalog of Sylvania electronic products.
Name
Position
Company
Street Address

-State

Limn' gm

J

YI,VÁNIAELECTRI
ELECTRONICS DIVISION, 500 FIFTH AVENUE, NEW YORK 18, N. Y.

NULS
ELECTRONIC DEVICES; RADIO TUBES: CATHODE RAY TUBES; PHOTOLAMPS; FLUORESCENT LAMPS. FIXTURES. WIRING DEVICES, SIGN TURING: LIGHT
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No.1 Problem ...

tronics

No.

Job

1

Because of electronics' ability to handle routine production processes and many other jobs faster, better
and cheaper, lowering costs and increasing productivity, the science of electronics will receive greater
attention and new acceptance now. Electronic engineers
throughout industry will be asked to find ways of
applying electronics to solve plant production problems.
They, in turn, will look to ELECTRONICS' editorial
and advertising pages, as they have now for almost
twenty years, for the technical and product information
that will enable them to put productivity up and
costs down.

Every manufacturer of electronic or allied products
should be sure that these men get that information about
his products in ELECTRONICS factually and completely. Do that and they'll do the selling job on the
inside where it counts.

-

but... that's only half

-

the story

It is not just production, control and safety engineers throughout industry
who read ELECTRONICS. It's research, design and development engineers
of all types too. And they also are concerned with costs from the point of
view of the product itself: its materials, components, subassemblies, housings,
bases and mountings, hardware, controls; its simplicity of production and
assembly and the cost economies it will offer the user.
These men by their buying decisions and specifications are the men who
do the buying, if not the actual purchasing, for the entire electronic industry.
Because electronics has become an important design factor in all industries,
these men are the sales targets for manufacturers of electronic and allied
products that can increase productivity and lower costs.
These men can best be reached and sold thru the advertising pages of
ELECTRONICS with factual information on both the production cost economies arid the operating economies your products offer to them and their
customers in this all out program of boosting production and lowering costs.

-

electronics
best geared to increase the productivity and lower
the costs of selling electronic and allied products

A McGRAW-HILL PUBLICATION
ELECTRONICS

-
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RESISTORS!

A Tunable Built -In
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By ROBERT B. ALBRIGHT
Engineering Department
Philco Corporation
Philadelphia, Pennsylvania
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last July, of
Philco's new electrically tunable
built-in television antenna system
came as a surprise to the industry.
Essentially, this built-in aerial
consists of a small metal foil antenna, so designed as to receive signals efficiently from all the present
12 vhf television channels, together
with a tunable matching circuit
that enables the user to tune in each
channel precisely for best response
THE ANNOUNCEMENT,

e9

...With

S\alt

TV Antenna

`NounR-93 styles
JpN-

sealed
HermeticalY
W temperature

SS

Completely automatic operation
has been devised using photocell
triggers for the various functions
normally performed manually.

values

for high voltage

app lications

:.. Pottedpad networks)
fixed
Mounting styles
need
any

for

Latest Data on
SHALLC ROSS
AKRA-OHM RESISTORS

to meet JAN Specifications
The new Shallcross Engineering Bulletin R-3 brings you complete
mechanical and electrical data on close tolerance resistors that
meet joint Army, Navy and Air Force Specifications-also suitable

for practically any industrial application. A copy will gladly be
sent on request.

SHALLCROSS

MANUFACTURING COMPANY Dept. E-119, Collingdale, Penna.

Shalicross -the only complete
precision resistor line!
134

1-The Philco built-in television
antenna. The dipole is made of 0.005FIG.

inch thick aluminum

and to tune out electrical interference.

The development of this electronic built-in aerial system came
as the result of several years of research and testing, both in the laboratory and in field locations, of
many proposals for a self-contained
antenna with good performance.
Some of these ideas were technically promising, but proved impractical because of their physical
dimensions or cost or they failed to
meet production and performance
requirements. The goal was a tunable built-in aerial which would approximate the performance of a
folded dipole antenna cut to the
November,
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New Higher Power

Electron Tube with
All -Ring Seals
Now Available for Full Power
Operation Up to 110 mcs/sec.
The availability of the Machlett
ML -354, a compact, super -power water
and forced -air cooled triode for operation up to 110 mcs/sec. in FM, AM,
TV and industrial service is a con-

tribution of significant proportion to
progress in all fields of electronic development. The tube is provided with
coaxial filament, grid, and plate seals,
making it ideally suited to cavitytype circuits.

Superior Design Features
Developed to satisfy the need for
higher -power electron tubes in broad-

cast, communications, research, and
industrial services, this all -ring-seal
triode is of a balanced electrical and
mechanical design. Its low plate impedance makes it ideally suitable for
broad band applications. All electrodes
mount directly from heavy copper
cylinders, resulting in a structure
which is far superior, electrically and
mechanically, to conventional watercooled electron tube design; all glass to -metal seals are of Kovar, and the
large diameter seals give increased
strength and freedom from excessive
heating at electrode contacts. The tube
incorporates a high -conductivity,
heavy -wall copper anode. The integral
anode water jacket and quick change
water -coupling, contribute to easy and
rapid tube replacement. The cathode
is a 16 strand self-supporting thoriated-tungsten filament, completely
balanced and stress -free throughout
life. The rigidly supported grid and
cathode are designed to give uniform
anode heating. The grid is capable of
unusually high heat dissipation contributing to maximum stability of
tube performance and circuit operation.

Wide Application
The foregoing design features and
characteristics are incorporated in
the ML -354 triode, developed by
Machlett Laboratories, Inc., Springdale, Conn. The ML -354, having basic
design features usable over a wider
range of power and frequencies than
has been heretofore available in triodes, finds applications, among others,
in high -power AM, FM and TV broad-

casting, cyclotron and synchrotron
oscillators and in induction and dielectric heating.
ELECTRONICS

-
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DESCRIPTION
The ML -354 is a compact, general purpose, high power electron tube
designed for operation at full power up to 110 mcs/sec. It is an all -ring -seal
water and forced -air-cooled triode capable of giving in excess of 50 kilowatts
output power at 108 mcs/sec. in grounded grid circuits with 10 kilowatts
driving power. Considerably higher power is available at lower frequencies.
This tube is ideally suited for cavity operation, and its low plate impedance
is advantageous for broad band applications. Features include Kovar glass to -metal seals, sturdy electrode structures, integral anode water jacket, and
quick change water coupling. The cathode is a stress -free self-supporting
thoriated-tungsten filament.

GENERAL

CHARACTERISTICS

Electrical
Filament Voltage
12.5 volts
Filament Current
220 amps
Amplification Factor
25
Interelectrode Capacitances
Grid -Plate
65 uuf
Grid -Filament
83 uuf
Plate-Filament
2.4 uuf

Mechanical
Mounting
Vertical, Anode Down
Water -flow on Anode
for 75 KW Dissipation
45 gpm
for 50 KW Dissipation
30 gpm
Air Flow on Seals
to limit glass to 165°C.
220 cfm
Net Weight, approximate
40 lbs
_

MAXIMUM RATINGS: Radio -Frequency CW Oscillator
Max. Freq.
Max. Freq.
50 rocs/sec.
110 ruts/sec.
DC Plate Voltage
15
9
DC Plate Current
13
13
DC Grid Voltage
-1.6
-1.6
DC Grid Current
2.5
2.5
Plate Input
195
100
Plate Dissipation
75
50

kVdc
Adc
kVdc
Adc
kW
kW

For complete technical data on the ML-354 high power,
all -ring -seal triode, write to Engineering Department,

MACHLETT LABORATORIES, INC.
Springdale, Conn.
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2-The aluminum foil antenna follows the contour of the receiver cabinet
FIG.

Vacuum belongs on the production line: already
over 10,000 Kinney High Vacuum Pumps are
working for Industry. Penicillin, titanium, electronic tubes, coated mirrors, miracle drugs
these and many other of today's products depend on the low absolute pressures produced by
reliable Kinney Pumps. Whether you need a
vacuum in inches or fractions of a micron, you
can count on a Kinney Pump. 8 single stage
models and 2 compound models ate available
with capacities ranging froml3 to 702 cu. ft. per
min. Write for Bulletin V-45.

-

Sealed -beam Headlights

- coated by vacuum
evaporation
- vacuum -exhausted

KINNEY MANUFACTURING CO.
3565

Washington Street, Boston 30, Moss.

Houston
New Orleans
New York
Cleveland
Chicago
Seattle
Los Angeles
San Francisco
Philadelphia
FOREIGN REPRESENTATIVES
GENERAL ENGINEERING

Blood Plasma

- vacuum -dried

CO. (RADCLIFFE)

WE ALSO MANUFACTURE
LIQUID PUMPS, CLUTCHES AND
BITUMINOUS DISTRIBUTORS

Titanium

poured
- melted andfurnaces
in vacuum

BETTER

MAKING 0
MAKING NEW

136

LTD.

Station Works, Bury Road, Radcliffe, Lancashire, England
HORROCKS, ROXBURGH PTY., LTD., Melbourne, C. I. Australia
W. S. THOMAS & TAYLOR PTY., LTD.,
Johannesburg, Union of South Africa
NOVELECTRIC, LTD
Zurich, Switzerland

THINGS
THINGS POSSIBLE

correct length for each of the dozen
television channels.
Physical Characteristics
As shown in Fig. 1, the built-in
aerial has the following parts :
A broad -band antenna which will
efficiently receive signals from all
the present 12 vhf television channels. This dipole antenna is made
of two tapered sections of aluminum foil 0.005 inch thick. Each
foil section is about 13 inches long
and is folded at the wide end so
that, when mounted across the
under side of the top rear of the
television cabinet, the aluminum
foil follows the contours of the cabinet. This folding at the ends of the
foil sections also results in the creation of capacity hats, or augmented
capacitance between the ends of the
dipole. Figure 2 shows how the
built-in aerial system is mounted in
a typical table model television receiver.
A variable capacitor, part of the
matching circuit, is controlled by a
tuning knob. The capacitor assembly and tuning control are connected by means of a plastic rod extending to the front of the television cabinet so that it is easy for
the user to tune the built-in aerial
for any desired channel while
watching the picture.
Three loops of wire are included
to provide fixed inductances for the
matching circuit of the antenna
system. The long hairpin loop,
marked A and B on Fig. 3, extends
along the rod between the capacitor
assembly and the tuning knob,
neither of which is shown in this
sketch. The two smaller loops or
coils, marked C on Fig. 3, protrude
like ears on either side of the capacNovember, 1949
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BEN DIX' SCINTILLA
ELECTRICAL CONNECTORS

offer you this

..

IMPORTANT, EXCLUSIVE FEATURE
-e.

SHELL
High strength aluminum alloy . . . High
resistance to corrosion
... with surface finish.

CONTACTS
High current capacity
Low voltage drop

...
...

No

additional

solder required.

SCINFLEX* ONEPIECE INSERT
High dielectric strength
High insulation
.
.
resistance.

*SCINFLEX

dielectric material

new development that
unequalled insert performance. It is
available only in Bendix-Scintilla
is a

Electrical Connectors.

... PRESSURE TIGHT SOCKET

PLUS ALL THESE OTHER FEATURES

Moisture -proof
Radio Quiet
Single -piece Inserts

CONTACT ARRANGEMENTS!

Vibration -proof
Weigh
Light Weight
High Insulation Resistance
Resistance
Easy Assembly and Disassembly
other Connector
Connector
Fewer
Fewer Parts than any other
No
No additional solder required

Outstanding design and fine workmanship,
combined with materials that will meet every
requirement, make possible our "pressurized"
connectors that include both pin and socket
arrangements for ALL sizes of contacts.

If-'rite our Sales Department for detailed information.

SCINTILLA MAGNETO DIVISION of
SIDNEY. NEW YORK
AVIATION_ CO* POP
Solos: Bondis International Division, 71 Filth Avenue, Now York 11, New York

ELECTRONICS
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There's Modern Mae» TV "Staging" and more
PROFITABLY VERSATILE TV Broadcasting
with the New Stage No.'1
and the

G RAY

TE LO P
This most versatile telecasting
optical projector enables dual pro-

jection with any desired -optical
dissolve under exact control.
The accessory STAGE NUMBER

1

adds three functions separately or
simultaneously: a) teletype news
strip, b) vertical roll strip and c)
revolving stage for small objects.

with TV film cameras, permits instant fading of are
object to another, change by lap
dissolve or by superimposing.
Widest latitude is given program

In only

interest and increased TV station

SECOND!

COMPLETE
AUDIO WAVEFORM ANALYSIS

The TELOP, used

directors for maximum visual

1

with the

AP -1

PANORAMIC

SONIC ANALYZER

income.
For

full details

wrzto for Bulleain

Tl0I

GRAY RESEARCH

and Development Co., Inc.
16

Arbor St., Hartford 1, Conn.
Oscillonraph of waveform to be analyzed

Panoramlo

Sonic
Analysis of the same
wave

Provides the very utmost in speed,
simplicity and directness of complex
waveform analysis. In only one second
the AP -1 automatically separates and
measures the frequency and amplitude
of wave components between 40 and
20,000 cps. Optimum frequency resolution is maintained throughout the entire
frequency range. Measures amplitude of
components down to 0.1%.

SPECIALISTS IN
ELECTRONIC GEARS

Direct Reading
Logarithmic Frequency Scale
Linear and Two Decade Log
Voltage Scales
Input voltage range 10.000,000:1
AP -1 is THE answer for practical
investigations of waveforms which vary
in a random manner or while operating
or design constants are changed. If your
problem is measurement of harmonics,
high frequency vibration, noise, intermodulation, acoustics or other sonic
phenomena, investigate the overall advantages offered by AP -1.

Write NOW for complete specifications, price and delivery.

QUAKER CITY GEAR WORKS
138

18-32
PHLADE

PHI

22, FA.
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:

No matter what size

o

TV RECEIVER
YOU MAKE
[Le Jun

... Federa/has a
SELENIUM RECTIFIER
to power it

--,r
tz .\1

New 350 Ma. Miniature Selenium Rectifier
brings to the largest TV consoles
the same savings in weight and
cost now being made in smaller sets

Type

439D4200
D.C. Output -350 Ma.

Now-from the smallest to the largest sets-you can
power your complete line of television receivers with
Federal's weight -saving, money -saving Miniature Selenium Rectifiers.
Federal's line of Miniature Rectifiers ... including the
latest addition, the 350 ma. model ... is engineered to meet
the power requirements in all television receivers-regardless of screen -size or the number of tubes. Two small
rectifier stacks, two capacitors and a resistor are all that's
required-components that can
be mounted anywhere in your

chassis and remove pounds of useless weight.

Leading television manufacturers designed Federal selenium rectifiers into 7", 10", 12" and 16" television
receivers during the past two years. Now this proven,
simple and efficient method of supplying B+ power for
television receivers can be used in even the largest direct view receivers. For complete information or engineering
data write to Dept. F-613.
Send for Federal's new Miniature Selenium Rectifier Handbook
48 pages of valuable design
data. Available for 25 cents (coin only).
.

.

.

Federal Telephone and Radio Corporation
TELECOMMUNICATION LABO
a unit ut
RATORIES, Nutley. N
I
T & T's World- wide research and
FEDERAL

J....

engineering organization.

ELECTRONICS

-

SELENIUM and INTELIN DIVISION, 900 Passaic Ave., East Newark, New Jersey
In Canada: Federal Electric Manufacturing Company, Ltd., Montreal, P. O.
Export Distributors: International Standard Electric Corp., 67 Broad St., N.Y.

November, 1949

139

TUBES

AT WORK

(continued)

itor assembly of the system.
A short strip of standard 300ohm twin -conductor line is the connection between the built-in aerial
system and the terminals of the
high -gain tuner and input circuit of
the receiver. This 300-ohm line is
tapped off the longer hairpin, at a
point where the impedance of the
matching circuit is about 300 ohms.
Equivalent Circuit
To understand how the new
Philco electronic built-in aerial system works, consider first Fig. 4,
which shows the equivalent circuit
of the complete system. At the right
is the circuit of the dipole antenna,
the two aluminum foil sections described above. This circuit includes
both the antenna reactance, X4, and

its radiation resistance, RA. Connected to this antenna circuit is the
tunable matching circuit, which

FIG. 3 -Simplified sketch of the matching circuit of the built-in television

antenna

TYPES AND SIZES TO MEET YOUR NEEDS
Listed below are typical standard sizes of Stupakoff KOVARGLASS Terminals. We are equipped to handle orders of any size.
TERMINAL

NO.

960044
954004
952065
952056
950053
955007
952013
952006
9510'49

951027
951015
951007
952053
950049
950048
950044
950041
950022
950001

FLANGE
DIAMETER
(Inches)

OVERALL
LENGTH
(Inches)

.625
1.250
.380
.200
.200
.340
.875
.375
.280
.380
.375
.212
.220
.500
.718
.672
.340
.500
.212

2.500
.750
.875
.220
.484
.250
.937
.843
.531

1.250
.800
.781
.531

.687
1.000
1.500
1.125
1.375
.875

MAXIMUM
AMPERES

30.0
15.5
12.0
4.0
5.5
4.0
75.0
12.0
10.0
5.5
15.5
5.5
4.0
15.5
21.5
15.5
10.0
15.5
5.5
1

Write for detailed specifications and prices.

STUPAKOFF
CERAMIC & MANUFACTURING CO.
LATROBE, PENNA.

.188
.125
.400
.060
.035
.035
.200
.080
.050
.400
.090
.312
.060

.080
.150
.550
.425
.295
.070

consists of the variable capacitor
with reactance X,, the two smaller
side loops with inductive reactances
labeled X1 and X2 and the long hairpin loop with reactance XL. The
300 -ohm transmission line, which
leads to the tuner assembly and is
labeled TL, is tapped off this long
loop at the 300 -ohm point. This arrangement produces a good match
between the foil antenna and the
twin -conductor lead-in, and hence a
minimum standing -wave ratio.
The built-in aerial system is
tuned for each channel to an average impedance of about 1,200 ohms.
Over the low band the radiation resistance of the antenna is fairly
uniform and low in value, while the
antenna's reactance is capacitive.
Hence to bring this antenna circuit
to resonance the matching circuit
must be inductive. The relatively
large inductance of the longer loop
is the main factor in achieving this,
whereas the effect of the smaller
loops on this band is of lesser importance. The variable tuning capacitor essentially serves to vary
November,
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Qiadruple-leaf, phosphor -bronze switches with
wiping contact. Contact surfaces ground flat.
Contact resistance only 0.002 tz 0.003 ohm.
Cam -type positive detent mechanism. Entire unit
shielded behind aluminum panel.

PRECISION RESISTANCE BOXES
The General Radio Type 622 Decade Eesistance Boxes are
universally accepted as the ad:us:able standard of resistance.
Designed primarily for direct-cLrrent ani audio -frequency use,
they can be used as well into the low radio -frequency range.

1
Aryton-Perry windings on the 1-, 10-, and
100 -ohm decades on molded phenolic
cards especially shaped and heat treated
to minimize aging effects.

FEATURES

-

ACCURATE ADJUSTMENT
all units are
adjusted within 0.1% of engraved values, except
the 1 -ohm cards are within 0.25%. and the 0.1 -ohm
units within 1%.
LOW ZERO RESISTANCE

per decade.

-

less than 0.003 ohm

-

less than
C. at room temperatures, except

LOW TEMPERATURE COEFFICIENT

±0.002% per deg.

the 0.1 -ohm decade is slightly higher
Unifllar ribbon windings on the 1,000 and 10,000 -ohm decades on mica cards.

-

LOW RESIDUAL INDUCTANCE AND CAPACITANCE
in all decades through the 100 -ohm
steps no serious frequency error below 500 kc

-

THOROUGH AGING
each resistor aged at
temperature of 135 deg. C., reducing subsequent
drifting to a negligible amountLOW THERMAL EMF EFFECTS

-

11

-

each decade
SCALE VALUES OVERLAP
contact studs and 10 resistance units.

has

-

switches can
POSITIVE DETENT MECHANISM
be adjusted without looking at panel engraving.
ENGRAVED CARRYING CAPACITY

-

current

ratings of each decade engraved on panel.
THOROUGH SHIELDING

aluminum
cabinet.

panel

inside

-

decades mounted on
copper -lined walnut

-

EIGHT SIZES
between 0.1 to 11 ohms (in
steps of 0.1 ohm) and 1.0 to 111,110 ohms (in
steps of 1.0 ohm).

MODERATELY PRICED

-- $32.00

to $90.00

through use of

manganin, Evanohm or Karma wire.
Bifllar construction of the 0.'. -ohm units.

GENERAL RADIO COMPANY
Cambridge 39, Massachusetts
90

West St., New York 6

920 S.
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Michigan Ave., Chicago 5

1000 N. Seward

St., Los Angeles 38
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POLARAD
LABORATORY

ment

for studio laboratory

±

cps to 20 me

world's

VIDEO AMPLIFIER

manufacturer

Flat frequency response from

Truscon equips

20 MC

tallest

Model V

radio tower

100

1.5 db.

With

Uniform time delay of .02 microseconds.
Gain of 50 db.

PALNUT

Frequency compensated high impedance attenuator calibrated in
10 db steps from 0-50.
Fine

attenuator

covers

a

10

TRADEMARK

db

range.

LOCKING

Linear with frequency over
entire band.
Phase

This unit is designed for use as an oscilloscope deflection amplifier for the measure-

ment and viewing of pulses of extremely
short duration and rise time, and contains
the Video Amplifier Unit, Power Unit and
a low Capacity Probe.

J.1

Specifications

NUTS

This new 1220 -foot Truscon
Radio Tower, tallest ground built,
supported tower ever
incorporates many advanced
engineering specifications. But
one important specification rethe use
.
mains unchanged
of PALNUT Self -Locking Nuts
continuing a 15 -year
standardization by the Truscon
Company, Youngstown,
Steel
Ohio for all its towers.
r.

Nei

Input Impedance; Probe -12 mmf +
470.000 ohms: Jack-30mmt + 470.000
ohms;

470.000

Output Impedance
each side

ohms

18mmf +
push pull;

Max. Input Volts 500 peak to peak
with probe: Max. Output Volts 120
volts peak to peak (push pull):
Power: 115 volts 50/60 cps AC Line;
Size 19y4 x22"xl4?á".

9

\`

FERRY

STREET

NEW YORK 7, N. Y.

%TELEVISION ENGINEERS and CONSULTANTS to the Nation's Leading Telev.sion

,/
Stations)

WHEN IT'S A

PRECISION BOBBIN

Prevents loosening of

regular nut and bolt.
Eliminates checking
of

and retightening
bolts.

FOR years, PALNUT Self Locking Nuts have been

YOU

standard

DON'T

towers built

NEED

TV, Signal Corps, power
Low in
transmission, etc.
cost, easily applied on top
of regular nuts. PALNUTS
provide absolute assurance
against loosening of bolted
assemblies. No further maintenance is required. PAL NUTS have proved superior
to lockwashers or prick
punching.

INSULATION
STRIPS

.

.

you built-in insulation-other direct advantages:
stronger magnetic fields, closer windings, more room for larger gauge,
or more wire of the same gauge on the same size coil base.
Precision Bobbins are heat treated for greater strength and less weight
-have swaged tube ends-and entire Bobbin impregnated for better
electrical characteristics. Impregnation also permits attachment of
terminal lugs to flanges in agreement with Underwriters' requirements.
Precision Bobbins make a lighter, stronger coil-at a definite economy
and are available In any shape, any size, round, square, rectangular;
in dielectric Kraft, Fish Paper, Cellulose Acetate or combinations.
Precision gives

WRITE FOR SAMPLE TODAY

flue

eye fer frnese
coal.

accessed type

equipment on
for AM, FM,

prmits

rot...sling plus
mereimern terond.r.g

Push

Specify PALNUTS for your towers.
Available in a wide range of sizes,
hot dip galvanized for weather reAsk for samples and
sistance.

literature.

Embossed type for
straight inside

bange.

PRECISION PAPER TUBE CO.
2041 W. Charleston St.
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Plant No. 2, 79 Chapel St., Hartford, Conn.

Chicago

47,

III.

The PALNUT co.
1.

CORDIER ST_ IPVINGTON

November,
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EXTRUDED
TUBING

PERFORMANCE

..
SPECIFICATIONS
Immune to

SIZES

36 SIZES FROM

.25"

TO

1.5" INSIDE DIA.

transformer oil
immersion

LENGTHS
.

COLORS

CONTINUOUS LENGTHS 25' UP,

DEPEND.

ING UPON SIZE OF TUBING

BLACK, YELLOW,

RED,

GREEN,

BLUE,

BROWN, WHITE AND TRANSPARENT

r-LINE OF SUPERIOR

INSULATING
MATERIALS
INCLUDE:
TURBO VARNISHED TUBING
FOR HIGH VOLTAGE

TURBO GLASS TUBING FOR
HIGH HEAT RESISTANCE
TURBO REL-16-A TUBING
AND HOOK-UP WIRE

TURBO SATURATED SLEEVING
FOR MAXIMUM ECONOMY

MICA PLATE, BLOCK
FILMS AND SEGMENTS
TURBO WIRE MARKERS
FOR EASY IDENTIFICATION

VARNISHED CAMBRIC

Homogeneous Vinylite Plastic

Tubing Formed on Extrusion Presses
Here is one of the finest electrical tubings made. It is particularly applicable to those classes of service where continuously
high temperatures or wide fluctuations in temperature are encountered. Used under these conditions TURBO extruded
tubing presents a homogeneous dielectric barrier that permanently resists deterioration. The automatic extrusion process
used in producing this tubing results in exceptionally close
inside and outside tolerances-an important factor where close
fitting insulation is desired without slowing wiring production.
For complete details call or write today.

WILLIAM BRAND & COMPANY
276 FOURTH AVE., NEW YORK 10, N.Y.

1313 W. RANDOLPH ST., CHICAGO, ILL.

WRITE FOR SPECIMEN CARD AND DETAILED INFORMATION
COMPLETE WITH SAMPLES AND SIZES OF TURBO TUBINGS
ELECTRONICS
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TUBES AT

WARD LEONARD

RESISTORS

because the shape is elliptical
When space is at a premium, the elliptical (hence,
stronger) shape of STRIPOHM Resistors gives high
unit-space rating and extra strength to withstand electrical and mechanical strain.
These vitreous enameled wire -wound resistors have
low mounting brackets . . . strategically arranged
terminals permitting multiple stacking for further saving of space ... no sharp edges. Ratings from 30 to 75
watts ... 0.45 to 66,000 ohms.
Write for Bulletin 23. WARD LEONARD ELECTRIC
COMPANY, 31 South Street, Mount Vernon, N. Y.
Offices in principal cities of U. S. and Canada.

WARD LEONARD
ELECTRIC COMPAN

R «WC- E nyúteeted Conme
RESISTORS
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RHEOSTATS

RELAYS

CONTROL DEVICES

WORK

(continued)

the inductive reactance of the long
loop to match the antenna's capacitive reactance over the five lowband channels.
On the high band, the reactance
of the antenna becomes inductive,
and the radiation resistance of the
antenna is higher. Here the circuit
is tuned to resonance again by
means of the variable capacitor;
but the inductance of the two
smaller loops is a substantial factor.
Smith Chart
Computations involving the electrical behavior of this Philco
built-in aerial system are simplified
if use is made of the Smith chart
shown in Fig. 5.
For example, take 85 mc, the center frequency of television channel
6 and study the response of the
aerial system at this frequency.
The long line on Fig. 5 shows the
curve for the system if we consider
only the dipole foil antenna, which
is satisfactory over the low band

FIG.

4

Equivalent circuit of the television antenna

(center frequencies from 57 to 85
mc) because the equivalent resistance, Re of the foil antenna is sufficiently high by itself to permit
good matching to the 300 -ohm
transmission line. However, at
high -band frequencies (177 to 213
mc center frequency) we have previously noted that the two smaller
loops with fixed inductances become

important additions to the reactance of the antenna to bring Re,
up to values comparable to the low band equivalent resistances. Hence
the Smith curve must be moved to
the right as indicated on Fig. 5.
Now, using the Smith chart
and selecting the values for RA,
the radiation resistance, and X4,
the reactance of the antenna,
from the chart, we can readily
November,
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IS AN IMPORTA

T

PART

pof AM

FM

TV BROk' CASTING
ekhr

STABILINE Automatic Voltage Regulators Type EM (Electromechanical) are the answer to
regulation problems in radio and television transmitting stations
high frequency relay stations.
The FCC recommends adequate voltage regulation equipment where the power supplied by the
utility varies more than 3% from nominal over a 24 hour period. The STABILINE Voltage
Regulator Type EM is ideally suited for this regulation task. Some of the outstanding features
include . . . zero waveform distortion, complete insensitivity to the magnitude and power factor
of the load, no effect on system power factor, high efficiency and no
critical adjustments. Its long-term stability for 24 hour line correction
means that Type EM requires negligible attention. Under normal conditions, the output voltage need not be adjusted more than once a
month.

...

The STABILINE Voltage Regulator Type EM consists of an electronic
detector circuit controlling a motor-driven POWERSTAT variable
transformer. The moving parts are rugged, quality manufactured components which require a minimum of service and attention. The electronic control circuit itself is plug-in type and incorporates the latest
advances in detector circuit design. This plug-in feature, combined with
the convenient replacement service agreement made at the time of purchase, eliminates maintenance difficulties. The attractive black wrinkle -finished front panel has a
4 inch output voltmeter and screw driver adjustment controls for sensitivity and output voltage
setting. Numerous models are available in ratings from 1 KVA to 100 KVA to meet most requirements. Rely on the experience of the Superior Electric Company's staff of voltage control engineers
to assist with your voltage regulation problems.
Request Bulletin #448
for detailed information on the STABILINE Type EM and
its application in the
broadcast field.

Write The Superior Electric Co., 119 Meadow St., Bristol, Conn.

Powerstat Variable Transformers
ELECTRONICS

-
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Voltbox

A

C

Power Supply

Stabiline Voltage Regulators.
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TUBES

AT WORK

(continuedl

801f' crc#roPkedlr/Yñafl
Equme//tAfo1f1ufdcturer
NEW COINCIDENCE ANALYZER
USES CTC TERMINAL

BOARDS
5-Smith chart of built-in television
antenna simplifies computation of electrical behavior
FIG.

make the following computations:
Re` = R4 + X42/R-4 = 1,200 ohms
(at 85 mc) Reg is then matched to
the 300 -ohm line by tapping the
fixed hairpin loop at the 300 -ohm
point.
The voltage gain of the built-in
system (at 85 mc) is (RL/R,)1 or
(300/30)1 = 3.3.

Atomic Instrument Company's Coincidence Analyzer, used with Geiger
Counters, steps up accuracy of coincidence
experiments in cosmic ray
and nuclear physics research and general radioactivity measurements.

Teamwork between the engineering departments of Atomic Research Company and CTC licked a
serious time problem in the manufacture of the Coincidence Analyzer. Atomic Research Company
specified what they needed in
terminal boards and CTC saw to
it that they got what they wanted
in a hurry. Five Terminal Boards
made of laminated phenolic and
equipped with standard CTC feedthrough and single -ended lugs comprise CT C's contribution to this excellent piece of equipment.
This is but one of many cases
where CTC has cooperated with
electronic and radio manufacturers
with gratifying results. We are set
up to create and produce assembled
terminal boards to meet just about
any specifications. Special terminal
lugs, coils and chokes to fit particular requirements are also part of our
custom engineering service.

WHAT IS YOUR PROBLEM?
When you need terminal boards,
check with us before your designs
are too far advanced. Our engineers'
long experience with laminated insulating materials offer you expert
analysis and satisfactory recom-

mendations, promptly. CTC's
broad line of terminals usually
fulfills any requirement.

r
CiuÓtem

Q2

e/i2da/ld

The Vuaiiawíeed
Ciomjianen4
Sw a gers

Short
Lugs

Double -End
Lugs

Split

Turret

Lugs

Lugs

Terminal
Boards

Coils

CAMBRIDGE THERMIONIC CORP.
437 Concord Ave., Cambridge 38, Mass.

J
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Performance and Life Tests
Tests have proved that the
built-in aerial system is a good approximation of the results one could
obtain by using 12 separate folded
dipoles, one for each channel. Field
engineering tests in four metropolitan areas, New York, Philadelphia,
Chicago and Washington, indicated
that, in the presence of a fair -to strong signal, the reception from
the built-in aerial system was often
superior to that with the outdoor
antenna. The reason is that using
the tunable matching circuit of the
built-in system, a better match was
obtained on each channel and it was
possible to tune out interference
from f -m stations and other electrical noise.
In residential districts around
Manhattan, including Queens,
Flushing, Brooklyn, The Bronx,
northern New Jersey and commuting areas of Long Island and Westchester County, good picture and
sound quality was obtained from
practically all stations in all locations.
It should be mentioned, however,
that where the signal is weak, in
so-called fringe areas, an outdoor
antenna may be necessary. In such
cases, the built-in aerial system is
disconnected by the removal of its
November,
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Ready to Solve Your Special Problems

°326' IV O\EL
non- mac netic
rustless

strong
1f metal specification is your responsibility, "326"# Monel
is a name to remember.

In particular, it will pay you to remember the special
properties of "326" Monel.

"326" Monel is substantially non-magnetic at and
above room temperatures. The approximate permeability
at 68° F. is 1.025 and at 14° F. is 1.1. Neither hot nor
cold working appreciably affect its magnetic properties.

High voltage cable, shielded by "326" Monel
tape. Now available from most large manufacturers of high voltage cable.

"326" Monel is rust -proof and highly resistant
to most commonly -encountered corrosives.

Where Can You Use This Unusual Inco Alloy?

"326" Monel possesses high physical properties
similar to those of Monel-strength, toughness,
and resistance to abrasion.

Typical Uses
Cathode ray tube gun structures
Structural parts of special vacuum tubes
Mass spectrometer parts
High voltage cable shielding, tape, for use in
wet, corrosive, abusive conditions. Good for
voltages up to 3.5,000.

In addition to these valuable physical
characteristics, "326" Monel is a thoroughly
practical metal ... economical to buy; easy to use;
readily workable.

Availability
Mill forms including:
Rods and bars, hot -rolled and cold -drawn
Strip and ribbon, cold -rolled
Sheet, cold -rolled
Seamless tube
Wire, hot -rolled and cold -drawn

"326" Monel can be welded, brazed, or soldered
... can be readily machined, formed, drawn, or
forged. It is available in standard mill forms.

"326" Monel

Next time you are faced with a problem that
demands a tough, non-magnetic, corrosion resistant alloy ... specify "326" Monel.
Meanwhile, write for your copy of
"Inco Nickel Alloys for Electronic Uses."
This valuable 26 -page booklet gives the
composition, characteristics, and typical
applications of 18 helpful Inco
Nickel Alloys.
*Reg. U. S. Pat. Off.

Limiting Composition %

Ni N- Co)
Cu
Fe

Mn
C

Si
S
EMBLEM

NICKEL'

THE INTERNATIONAL NICKEL COMPANY,
ELECTRONICS- November, 1949

58-61

remainder
2.50 max.
2.00 max.
.30 max.
.50 max.
.02 max.

OF SERVICE

ALLOYS
MONEL* "K"* MONEL "R"* MONEL "KR"* MONEL
INCONEL* NICKEL "D"' NICKEL "L"* NICKEL
DURANICKEL* PERMANICKEL* INCONEL "X"*

INC.

67 Wall Street, New York 5, N. Y.
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SOLVED

EACH

PROBLEM

SPECI AL

A

YET
HEADED AND FORMED WIRE CONTACTS

these are
"STANDARD"
PRECIOUS

ÌI!'
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METAL

COMPONENTS

T
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Chart shows form and overall
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V
T
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dimensions of

from Ney Precious Metal

I

Alloys for brush or wiping
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3
64
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t
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3
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technical and test data are

available on request. Other

Ney Precious Metal Alloys
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contact applications. Full
.004

:

few of the

many types of contacts made
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a

have solved many special in-

1

dustrial application problems.

Consult us freely without
obligation.
Write or phone HARTFORD 2-4271) our Research Department.

THE J. M. NEY COMPANY

LAT

D

.. .

every respect, JOHN-

Outstanding in
SON Variable and Fixed Inductors
are available in a wide variety of types
to meet every electronic application.
JOHNSON has available a wide range
or can build
of standard models
special types, in production quantities,
on short notice.
Among the different types are:

-

222 SERIES
(Illustrated above)
For low power electronic heating and medium power
transmitting. Internal sliding contact type. Mycalex
insulation, conductor 1/2' copper strip nickel
plated. Inductors of this standard type are wound
to specific requirements.

HARTFORD 1, CONN.
179 ELM STREET
SPECIALISTS 1N PRECIOUS METAL METALLURGY SINCE 1812

CC>AX ARTIG

For Every Application

I\.. CABLES

224 SERIES
For high power application. Roller contact type.
Approximate maximum inductance 75 uh with
3/8' tubing, 50 uh with 1/2' tubing. Cast aluminum

end frames.

226 SERIES
For high frequencies. Rotating coil type. Optional

variable pitch winding for wide frequency band
coverage. Edgewise copper strip, silver plated.
Wound to customer specifications.

227 SERIES
A

high current Inductor especially adapted to
Electronic Heating Equipment. Rotating coil type.
Available in single or dual models, with or without
coupling links. End frames and support bars, Mycalex. Conductor 3/4' flat wound silver plated copper.

229 SERIES
For low power transmitters. Rotating coil type.
Smooth tuning! Available with 27 to 63 turns with
inductance of 37 uh to 150 uh in standard models.
Steatite or phenolic insulation. Wire sixes 12 and
LOW
ATTEN.

IMPED: ATTEN.ILOADING
N.w'
ONES db1OOR

at /00 Mgt

TYPES

A.4

We are specially organised
to handle direct enquiries
from overseas and can give

HIGH POWER

FLEXIBLE

A.2
A.34
LOW

C4
PHOTOCELL

CABLE

P.G

1

C.11

dollars by check onyourownhod
Tansaction as simple as any loco/

purc/hase-endddireryjul/asfeud.

73

CP.

CAPAC.,
TYPES

IMMEDIATE DELIVERIEStoU,S.A.

Cable your rush order for
delivery by air. Settlement in

74
74

VERY LOW
CAPACITANCE

CABLES

C.2
C.22
C. 3
C.33
C.44

7.3
10.2

6.3
6.3
5.5

5.4

4.8
4.4

1 O LTD
TRAN S RAD
TO H.M. GOVERNMENT.
CONTRACTORS

-CABLES:
148

TRANS RAD

16 gauge.

0. 0«

TYPE M

0.36
0.24 0.44
0.6 1.5 0.85

4.7
4.3

0.11

1MPED. ATTEN.

OHMS

dblOOft.
hooAk/s.

Inductance: built to any specified inductance from
10 uh up. Basic M design permits any length and
diameter.

TYPE VM
Same as

M except supplied with variable coupling

rotors, flippers, or as variometers. Farady screens
may be incorporated to reduce electrostaticcoupling.

O.Da

2.5 0.36
3.1 0.36
Ai
VIDEO
3.2 0.36 0 ,Dfa
2.15 0:44
174
afld
484 2.8 0.44 AP
497 4.9 0.64
220 2.4 0.64
252 2.1 1.03
150

TYPE N

132
173

Fixed Inductors wound with either copper strip,
ribbon, tubing or wire. Inductance: built to any
specified inductance from 10 uh up. May be supplied with either internal or external coupling
winding.

%

TYPE VN
Main winding stationary with rotating winding connected as variometer
or coupling inductor.
Same as N except variable.

438A CROMWELL ROAD
LONDON.S.W.7ENCLAND.

LONDON

E. F.

JOHNSON CO.

WASECA, MINNESOTA
November, 1949
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LET

TRIPLETT STANDARDS BE THE GUIDE
FOR YOUR

SPECIALS
AIL

nrcar

i 3b,774

a.e.>r...
Oirlll
,

MODEL 321-T
ROUND MOLDED CASE
3"

JR-

No matter how specialized your meter
requirements may seem, the chances
are that Triplett already has engineered
and tooled up for a design so similar
that a few inexpensive changes or additions will give the desired results.
Special molded cases with new and
different effects can be obtained quite
inexpensively when using Triplett
short cuts.
Just examine the many special features listed below... available for you
to beautify and personalize your instrument panel at little or no increase in
cost ... made possible by Triplett's
wide and diversified production.

3" METER ADAPTATIONS AVAILABLE
Round or square.
CASE MATERIALS Metal or molded.
TYPES MOVEMENTS AC -DC -Electrodynamometer -RF.
SPECIALS Suppressed zero, differential -type meters, sensitive
instrument -type relays made to order. Decibel meters, Rectifier
types. Meters specially built for adaptions where subject to extreme
vibration, temperature, humidity, strong magnetic fields, etc.
POINTERS Spade, knife-edge, lance or truss -type.
COLOR In case and dials.
MOUNTING Flush, rear clamp; flush, rear screw; flush, rim mounting; projection, rear screws.
DIALS Metal, attractively printed. Your own name and trademark
can be economically reproduced in a special design and color at
little or no additional cost depending on quantity run.
ILLUMINATION Rear and front lighting offered in a wide variety.
CASE STYLES

DESIGN

ENGINEERS...
Write for actual size
meter cut-outs on heavy
cardboard stock. Great
help in visually planning your panel layout
when designing new
equipment. Furnished
with dimensional diagrams showing complete mounting information, and catalog of
ranges and prices. Send
for your cut-outs today.

a self-contained electrical instrument factory ...
from screw machine parts to plastic moldings, from moving
elements to dial faces-all are fabricated in this modern air
conditioned factory equipped with special humidity and
dust controlled assembly rooms ... one overall profit markup with better quality control and consequent savings to you.

Triplett is

TRIPLETT ELECTRICAL INSTRUMENT COMPANY
BLUFFTON, OHIO, U.S.A.
In Canada. Triplett Instruments of Canada, Georgetown, Ontario
ELECTRONICS
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KEPCO

.

.

VOLTAGE

.

for industrial and

TUBES

research use

transmission line from the
antenna terminals and the substitution of the lead-in from the outside
antenna.

REGULATED
POWER
SUPPLY .. .

By R. D. WASHBURNE
Telenaarine Communications Co.
New York, New York

200 to 450
For both load variation
from 0 to 200 milliamperes and input varia-

tion from 105 to 125
volts.

Output D.C. voltage
variation is within 0.5
volts between 200 and
450 volts for load variations from 0 to 200

RIPPLE VOLTAGE: Less than 5 millivolts.
OUTPUT IMPEDANCE: Less than 2 ohms.
A.C. OUTPUT: 6.3 volts at 6 amperes unregulated..

FRONT PANEL: Voltage control; D.C. output
terminals (isolated from chassis); A.C. centertapped output terminals (isolated from chassis);
On off switch and pilot light; D.C. output
switch; Line fuse; D.C. output fuse; Meters, 0
to 200 milliamperes D.C. and O to 500 volts
D.C. A ground terminal connected to the
chassis is mounted at the back of the supply.
DIMENSIONS: Cabinet size, height 8", width
8", length 16". Weight 29 pounds.

Every well equipped

engineering

research laboratory,

testing department,
physics

and electronic schoolroom
should have its own

KEPCO
MULTIPLE
POWER
SUPPLY
Here, from one self-

contained unit, is a
source of power providing the four most commonly used voltages;
heater, plate, screen
and grid
Kepco Laboratories

Incorporated
149-14 41st Avenue
Flushing, N. Y.

infrared image converter
tube, some types of which are now
becoming available in quantity at
low cost, was designed as a military
weapon for seeing in the dark. The
complete American equipment versions were known as the Snooper scope and Sniperscope. The former
is a small-arms attachment for
night-time sniping and the latter
was used for short-range reconnaissance over wider areas. The appearance of a British version, type CRI 143, is shown in Fig. 1. It was used
in the equipment dubbed Tabby.
The British service tube presents
the advantage of simplicity. An example of its use is shown in Fig. 2.
This model was built at N. Y. State
College of Ceramics at Alfred, N. Y.,
under the direction of L. B. Bassett, Professor of Ceramic Engineering, for research in infrared
microscopy. General details of this
type unit are shown in Fig. 3A.
THE

MODEL No. 245

MA.

150

300 -ohm

%2%

VOLTS...

(continued)

Applying the Infrared
Image Converter Tube

REGULATED

WITHIN

AT WORK

Two continuously variable B supplies, from 0
to 300 volts at currents up to 150 ma. Ripple less
than 10 millivolts.
One continuously variable C supply, from minus
50 to plus 50 volts at 5 ma. Ripple less than 5

millivolts,
One heater supply, 6.3 volts at 5 amperes.
Power requirements: 105 to 125 volts, 50 to

Experimental Design
There are at least three ways in
which the infrared image converter
tube may accomplish its f undamental purpose of converting invisible
radiations into visible ones, namely,
through the use of: (1) a uniform
field between cathode and anode,

60 cycles.
B voltages are varied by new Kepco "Electronic

Voltage Divider.''
KEPCO "Electronic Voltage Divider" eliminates
use of heavy duty wire wound potential dividers
B voltage regulation characteristics are supecomplete voltage conrior to standard designs
all connections to sturdy
trol from front panel
front panel binding posts . . . voltages isolated
from chassis.
For detailed information about the KEPCO MULTIPLE POWER SUPPLY and the KEPCO VOLTAGE
REGULATED POWER SUPPLY, write to DEPARTMENT E.

...
...

epco

ELECTRONIC INSTRUMENTS

FIG.

1-British type

CRI -143

infrared

image converter
November, 1949
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Rectifiers
Small, lightweight a -c to d -c power supply units
use with cathode-ray tubes, television camera
tubes and radar indicator scopes, electron microscopes, and similar jobs. Typical outputs are 7,
9 and 13 kv. Low regulation-the 7 -kv unit
illustrated does not exceed 3.5% regulation per
0.1 milliampere load, holds ripple on output voltage to less than 1%. Size, only 6" x 6' x 7";
weight 8 lb.

for

hermetically
sealed
oil -filled
HIGH -VOLTAGE COMPONENTS

Pulse Transformers
Pulse transformers for use with
either hard -tube or line -type modulators. Available in voltage ratings of
10 kv or above. These units are ideal
for radar applications, stepping up
or down, impedance matching, phase
reversing and plate -current measurements. Also suitable for nuclear

physics research work, television and
numerous special applications in and
out of the communications fields.

Resonant Reactors
Resonant -charging reactors, accu-

rately designed and constructed for
radar service. Usually required in
ratings of 40 kv and below, ampere
1

and below and 300 henries and below. Higher ratings are being built,
and can be considered. When required, small- and medium -size designs can be provided with 3 to
range of inductance adjustment.
1

Filament Transformers
Filament transformers available
with or without tube socket mounted
integral with the high -voltage terminal. Low capacitance. Ratings to
match any tubes; insulated to prac-

tically any required level.

Illustrated here are typical high -voltage components manufactured by General Electric.
They can be built to meet Armed Services
requirements. All are oil -filled and hermetically sealed-with excellent ability to withstand mechanical shocks and to operate continuously for long periods in widely varying
temperatures and atmospheric conditions.
Your inquiries will receive prompt attention. Since these components are usually
tailored to individual jobs, no catalog is available. Please include with your inquiry, functional requirements and any physical limitations. Apparatus Dept., General Electric Co.,
Pittsfield 42-304, Mass.

GENERAL
ELECTRONICS

-
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32 Element TV Beam

SPRING

POWER GAIN 127 OVER DIPOLE
TV, FM, and special, multi -element beams, 8 to 32
elements, peaked on channel, or on your frequency

"STAMPINGS
FROM STOCK
THEM
WHEN YOU WANT

Folder with all prices, weights, etc. on request.

U. H.

washers in
Flat springs and spring
need
size or finish you

whatever

RESONATOR CO.

F.

produce
Diamond G facilitie
pricesanusually for
them .. and at
production costs.
below your own
manufacturers
many
That's why
for all small
"Go To Garrett's" has been so
parts. Our experience small parts
voluminous in producing and tools
of dies
and our variety
can
that most springs
so extensive
fit your requirebe produced to
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at lower costs.
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lcathkits arc beautiful Lie t,,,:, engineered quality service instruments
supplied unassembled. The builder
not only saves`the assembly labor
cost but learns a great deal about
the construction and features of the
instrument. This knowledge aids
materially in the use and maintenance of the equipment. Heathkits
e ideal for and used by leading

.

EL
,

vrsities

and schools throughout
the United States. Each kit is c
u

plate with cabinet. 110V 60 cycle
transformer except Handi-Tester',
all tubes, coils assembled and calibrated, panel already printed ,chassis
all punched, formed and plated,
every part supplied. Each kit is provided with detailed instruction manual for assembly and use. Heathkits
provide tthe perfect solution to the
problem of affording complete seta
e equipment ona limited budget.
Write for complete catalog.
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ANOTHER SCORE IN THE

battle of the inches
It takes many costly buildings to
house your telephone system. Every
inch saved helps keep down the cost
of telephone service. So at Bell Telephone Laboratories engineers work
constantly to squeeze the size out
of telephone equipment

In the picture a new voice frequency amplifier is being slipped
into position. Featuring a Western
Electric miniature vacuum tube,

tiny permalloy transformers, and
special assembly techniques, it is
scarcely larger than a single vacuum
tube used to be. Yet it is able to
boost a voice by 35 decibels.
Mounted in a bay only two feet
wide and 111/2 feet high, 600 of the
new amplifiers do work which once
required a room full of equipment.
This kind of size reduction
throughout the System means that

BELL TELEPHONE LABORATORIES

EXPLORING

AND

INVENTING,

more parts can be housed in a given
space. Telephone buildings and
other installations keep on giving
more service for their size and
keep down costs.
The new amplifiers, which will
soon be used by the thousands
throughout the Bell System to keep
telephone voices up to strength, are
but one example of this important
phase of Laboratories' work.

-

DEVISING

AND PERFECTING, FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE

TUBES

AT WORK

(continued)

(2) a magnetic lens, or (3) an elec-

trostatic lens.

eta

The first method is incorporated
in the British tube, while the second
system was never utilized because
of factors of size, weight and complexity, the third was the one accepted for the American tube,
which carried the designation 1P25;
however, few reached the surplus

4,on,

TELEVISIONof the

product
a patented
Lockseam* Cathodes,
Electronic Division,
Superior Tube Company's producing quality
its spurs" by
has "earned
field of television.
exp
the expanding
for
machinery turns
cathodes
special
p
method,
unique
By this
thin strip stock.

market.
In tubes using the first method,
the conversion of invisible light
into visible is achieved without
turning the image upside down. In
tubes of the third however, the
principle of the electrostatic lens is
employed, with the result that the
image is inverted on the viewing

directly from
out cathodes

screen.
There is available at comparatively low cost however, an 1/2.1
object lens assembly made by
Bausch & Lomb for use with the
1P25 or the CRI -143. Its focal

Correct performance characteristics are assured by a combination of exacting
production procedures, constant metallurgical and chemical laboratory control and
continuous testing both in our Electronics Laboratory and in actual service.
Superior Lockseam* cathodes are available in round, oval and rectangular shapes,
plain or beaded as required.
Write for full information on types of materials, dimensional range and tolerances
of these revolutionary Lockseam* cathodes.
For Electronic products for export, contact Driver -Harris Company, Harrison,
New Jersey. Harrison 6-4800.
Superior Tube Company Patents

s

SUPERIOR TUBE COMPANY
2500 Germantown Ave., Norristown, Pa.

ELECTRONICS DIVISION

188,000 SQ.
154

FT. PRODUCING METAL

TUBING

-

2
Infrared converted unit is
mounted above laboratory miscroscope

FIG.

length is 3.5 inches. This lens unit
projects a sharp, inverted and reversed image on the infrared image
converter tube. More exactly, it
focuses an image on the photocathode, whereupon electrons are
released and, due to an applied d -c
voltage, bombard the screen, causing it to fluoresce in proportion to
the amount of invisible light on the
cathode.
Incidentally, artificial light reduces the efficiency of infrared
equipment in proportion to the intensity of the light (an analogy is
the use of a flashlight in a lighted
November, 1949
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Glideslope Receiver

51V-1 glideslope receiver, covers in ploc

... inside

and out

erns is the

Collins 51V-1 chassis (right side)

new Collins 51V-1 glideslope
receiver for aircraft. Note the orderly
design, and the accessibility of all tubes,
components, and wiring.
The 51V-1 provides reception of 90/150
cps tone modulated glideslope signals on
any of the twenty channels in the uhf range
of 329-335 mc. This receiver together with
Collins 51R navigation equipment will
fulfill ILS receiving requirements for military, commercial and private aircraft. The
design of the 51V-1 is based on "Glideslope
Receiver Characteristics" issued by Aeronautical Radio, Inc., and on U. S. Airforce
specifications.
Output circuits of the 51V-1 receiver feed
standard ID-48ARN deviation indicators
including flag alarm. By means of the flag
alarm the pilot has a positive indication of
the reliability of the glideslope signals and

instrumentation.
The 51V-1 control circuits are integrated
with the standardized R/0 channeling system with channel selection provided by
means of a Collins 314U remote control unit.
More complete information, in the form
of an illustrated bulletin, is yours on request.

Collins 51V-1 chassis (left side)

IN

AVIAT::IN RADIO, IT'S...

COLLINS RADIO COMPANY, Cedar Rapids, Iowa
11

West 42nd St.

NEW YORK 18
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2700 West Olive Ave.
BURBANK

M & W Tower

DALLAS

1

Fountain City Bank Bldg.
KNOXVILLE

J
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Just Out!

In amplifier design, the weakest link in the chain
may now be your strongest! Often the difference

between a good amplifier and a mediocre amplifier lies with the output transformer. Peerless
20-20 Line output transformers handle full rated
power from 40 to 10,000 cycles within 1 db.
Examine this typical curve for an 18 -watt rated
transformer which shows power output and frequency response. Because of careful design,
feedback up to 25 db can be used with these

879 pages of data on the

DESIGN, PRODUCTION
AND USE OF

ELECTRONIC EQUIPMENT

transformers without experiencing appreciable
difficulty from phase shift.
PEERLESS

+I
in

O

tal

1

CD

2

w

3

MANUAL FOR
NCy

FAEOU E N
POt1fE 4

18

RADIO ENGINEERS

12

Edited by
Vin Zeluff and John Markus
Vin
Associate Editors, Electronics
Aeaceiate
8]9 pages,
paies, 81/2
879
Bh xr 11, illustrated, $9.50
89:

15,

POWER

9a3

0 4

20

ELECTRONICS

20-20 LINE OUTPUT TRANSFORMERS

100

FREQUENCY

IN

1000
CYCLES PER SECOND

10000

20000

Peerless guarantees that published characteristic curves are
true, accurate, unretouched, made on production line items.

PEERLESS ELECTRICAL
PRODUCTS DIVISION
6920 McKinley Ave., Los Angeles 1, Calif.
161 Sixth Avenue, New York 13, N. Y.
Frazer & Hansen Ltd., 301 Clay Street, San Francisco

O

Here is practical radio engineering information
selected by the editors from the files of ELECTRONICS on the basis of its everyday value to
you. Designed to save you hours of research,
these 289 articles supply you with hundreds of
circuit diagrams, formulas, patterns, analyses,
equations, tables, calculations, graphs, predictions
everything arranged and indexed for quick,
fingertip reference. In this one book you get:
.

11,

Calif., exclusive export

Hundreds of full diagrams and analyses illustrating practical circuits
Measuring and operating techniques for keeping radio equipment at peak efficiency
Scores of equations, charts and tables that help
fill in required mathematical background
Practical data for radio production men covering such cost-cutting topics as quality control,
inspection procedures and production floor -test
equipment

agent

OF A SERIES

PLATED
PARTS

Contents logically arranged in 16 big sections according to major interests of those
in the radio field.. .
1.

2.
3.
4.
5.
6.
7.
8.
9.

Antennas
Audio
Circuit Theory
Components
D -C Amplifiers
Filters
Ionosphere
Measurements
Microwaves

10.
11.
12.
13.
14.

Power Supplies
Production

15.
16.

Transmitters
Tubes

Receivers
Television

Transmission
Lines

Practicing engineers
.
radio designers and
researchers
radio operators, technicians, maintenance men, and others will find in this 879 -page
volume valuable information on radio that will
save days and hours of time-consuming research.

...

By maintaining its own plating facilities, Burlington assures proper control and protection of components
against rust and corrosion. All ranges
AC and DC available in rectangular
or round case styles and are guaranteed for one year against defects in
workmanship or materials. Refer
inquiries to Dept. F-119.

See
10

.

it

Days

.

"The convenience of hav-

ing any of the articles in
this book available instanly when needed justifies

place for this book on
your desk."
a

FREE
McGraw-Hill Book Co., Inc.
330 West 42d Street,
N. Y. C.

I8

Send me Zeluff and Markus' ELECTRONICS
MANUAL FOR RADIO ENGINEERS for 10 days'
examination on approval. In 10 days I will remit
$9.50, plus few cents for delivery, or return the
book. (We pay for delivery if you remit with this
coupon; same return privilege.)
Name
Address

INSTRUMENT COMPANY
BURLINGTON, IOWA
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Zone.... State

City
Company

Position

This offer applies to U. S. only

L-11-99
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Here's Why
it Pays You
to Read

the Advertising
The advertising is a rich source of valuable information. In this
magazine it offers you ideas and products that may well apply
advantageously to your business.

Every issue is a catalog of goods, materials, and services
available to you just for the reading.

-

- quickly

Leaders in business and industry turn to the advertising. because
they've discovered it helps them run their businesses more profitably.
When you read all the ads in this magazine, the chances are good
that you'll get a lead that will materially help you do a better job.
For example, you may find a specific piece of equipment that will be
a profitable time-saver. Or a tool that will increase worker efficiency.
That's why it pays to read the advertising. It's good business.

HEADQUARTERS

F

O

BUSINESS

R

INFORMATION

w

MC GRAW-RILL

publications
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TUBES

OSCILLOSYNCHROSCOPE
MODEL OL -15B
Combining the functions of

OSCILLOSCOPE
and
SYNCH ROSCOPE
An outstandingly versatile
instrument applicable

to-

TELEVISION
FACSIMILE
PULSE

MODULATION

RADAR
NUCLEAR PHYSICS

COMMUNICATIONS
GENERAL FEATURES

Five -inch cathode ray tube operating at
4,000 volts accelerating potential. Ordinarily supplied with Pl phosphor,
others available on special order. Vertical amplifier flat within 3 db. from 5
cycles to 6 megacycles. One inch deflection with .05 -volt RMS input. Horizontal
amplifier flat within 1 db. from 5 cycles
to 1 megacycle. Built-in calibrating system for determining wave amplitude. No
external meter needed. Deflection plates

and intensity grid available directly at
front panel terminals. No waiting for
trace to reappear after adjusting gain or
applying DC component to input. Low
capacitance, high impedance probe supplied for minimizing test circuit disturbReasonably symmetrical waves
ance.
permit full screen vertical deflection. Contained in single cabinet, weighs less than
100 pounds.

AS AN OSCILLOSCOPE

Linear sawtooth sweeps continuously variable from 5 to 500,000 per second in conjunction with the excellent vertical amplifier outlined. Permits observation of RF
waves and envelopes to above 6 mega-

cycles. Because of the extended ranges
of the amplifiers and sweep generator,
oscilloscopic capabilities are correspond ingly increased over standard oscilloscopes.

AS A SYNCHROSCOPE
speeds of 1/4, 1/, 1, 5, 20, and 200 microAn internal trigger generator continuously variable from 200 to 5,000 cycles
seconds per inch provide convenient
can be used to excite external equipment
image time expansion for detailed obseras well as the sweeps. The trigger can
vation. As the sweep generator will
be made by panel control to lead or lag
sweep once for each incoming pulse,
the start of the sweep by amounts up to
single transients or pulses occurring at
1,000 microseconds, making it possible to
irregular intervals can be observed or
phase any part of a pulse or transient
photographed.
onto the screen for measurement. Sweep
For More Detailed Information Write for Descriptive Bulletin MO -4911
COMPANION INSTRUMENTS
SWEEP CALIBRATOR MODEL GL -22A
For accurately calibrating sweeps. Markers are provided at 1/10,
1A, 1, 10, and 100 microsecond intervals which may be applied
as deflection or as intensity modulation. May be triggered
directly from OL -15B. Write for bulletin MC -4911.

-

FAIRCHILD OSCILLORECORD CAMERA
For permanent records of waveform on 35mm. film. Single
frames or variable continuous motion permit recording of all
phenomena. Various lenses, magazines, etc. available. Easily
set up with OL-15B. Write for bulletin MF-4911.

BROWNING
Laboratories. Inc.

Mass.
Winchester.
ENGINEERED FOR
ENGINEERS
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AT WORK

room), and therefore, visibility improves as the viewer's eyes become
dark adapted.
Where the object lens is used
with the CRI -143 tube, a second
such lens system, or one of the
lower-cost equivalents now available, may be needed as an ocular to
re-invert the image on the viewing
screen to right-side -up, unless the
usage of the equipment is such that
the aspect of the image is immaterial, as in photography. Such erecting lenses may be of spectacle
quality.
The British tube operates from a
much simpler d -c power supply than
is required by the American type.
As. Fig. 4 shows, a source delivering only a single voltage is all that
is required to energize the CRI -143.
The current drawn by this tube is
infinitesimal, being of the order of
10-n ampere.
Principle of Operation
Referring to Fig. 4, the CRI -143
is seen to comprise two parallel
plates-a cathode and an anodespaced about 5 millimeters (approx.
3/16 inch), placed at one end and

within an evacuated Pyrex glass
tube with flat ends.
The cathode is made by depositWOODEN BOX APPROX

6"X 6-X a- LENGTH

#=
f 2.1. FL
3.5 INCHES

---*I

Ltd.,
Arnprior, Ontario
Export Sales
9 Rockefeller Plaza
Room 1422, New York 20

-

IMAGE VIEWED FROM
HERE IS INVERTED
AND REQUIRES

I(ERECTOR LENS
NFRARED
TUBE
IMAGE

FELT
PAD

(A)
LUCITE (TRANSPARENT)

LENS-PLANE BOTH
SIDES-ON VIEWING END

a

FOR PROTECTION

.-

SPRING CLIP FOR MAKIN-G',7.,
CONTACT TO INFRARED

TUBE-FRONT

m 3,000
TO

+

4,000
VOLTS

BAKELITE TUBING`

LENS

ASSEMBLY-

s

-

4 WALLA, k-- 3 ---1 '\

5"

(B)

In Canada, addressMeasurements Engineering

(continued)

------u"I'

OUTLINE OF-'
INFRARED TUBE

INFRARED

TIGHTENING HANDLE
LOCKS TUBING TO HOLD
FOCUSING ADJUSTMENT--

TUBE

HIGH VOLTAGE

CABLE

+3,000

TO

4,000 V (TO SOLID --

METAL RING)

-3,000 TO
4,000 V

FIG. 3-Experimental laboratory (A) and
portable (B) models of infrared image

converter tubes
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ENGINEERED AND PRODUCED TO MEET
,102 Modified

COSMALITE

*
ENSURES SATISFACTION

Spirally Laminated Paper Base Phenolic Tubing

#46 COSMALITE

is

vision applications.

designed for application where

is

is

electrical and

leakage.

designed for thin wall applica-

#102 REGULAR COSMALITE, designed for

tions such as permeability tuners. It has unusual strength
and excellent electrical properties.

#96 COSMALITE

possesses excellent

mechanical qualities and meets coil form requirements
with high electrical strength and minimum surface

punching and stapling qualities are important. It is especially adaptable for threading or other requirements.

#SLF COSMALITE

It

low moisture

absorption, low power factor, low surface leakage and
high dielectric strength. Especially suitable for use with
frequencies as high as the ultra high frequency band.

the standard for all radio and tele-

#102 MODIFIED COSMALITE retains the excellent electrical properties of #102 along with the mechanical and versatile advantages of
#96 COSMALITE. Designed especially for high voltage applications
where staples or rivets are fastened on coil forms.
*Reg. U.

COSMALITE, backed by over
25 years of experience, equals
or exceeds the performance of

Consult

your needs.

PLANTS AND SALES OFFICES at Plymouth, Wisc., Chicago, Detroit, Ogdensburg, N.Y., Jamesburg,N.J.

ABRASIVE DIVISION at Cleveland, Ohio
The Cleveland Container, Canada, Ltd., Prescott, Ontario

CANADIAN PLANT:

REPRESENTATIVES

CANADA
METROPOLITAN
NEW YORK
NEW ENGLAND

BARRON, EIGHTH LINE,

.I,

OAKVILLE, ONTARIO

WM.

T.

R. T.

MURRAY, 614 CENTRAL AVE., EAST ORANGE, N.J.

E. P.

WEST
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Pat. Off.

CONTAINERÓ
CLEVELAND
CLEVELAND 2, OHIO
6201 BARBERTON AVE.

any phenolic tubing available.
us on

S.

RR

PACK AND ASSOCIATES, 968 FARMINGTON
HARTFORD, CONN.

AVE.
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(continued)

ing on the inside surface of one end
face of the tube an infrared-sensitive layer of silver -caesium oxide so
microscopically thin it is virtually
transparent. A graphite ring on
the outside periphery of the tube
affords connection with this photocathode when the tube is placed in
its metallic mounting. The photo emissive sensitivity of the cathode
is out to about 1.3 microns.
The anode is a layer of mediumpersistence Willemite deposited on
a glass plate thin as a calling card,
and supported from a metallic contact ring at the opposite or clear glass end of the tube. It is through
this end that the screen is viewed.
When a positive voltage is applied
to the anode of the tube, this screen
glows green, and if a properly illuminated scene is sharply focused
on the cathode, there appears
clearly on the anode in shades of
green an image with a definition of
up to 350 lines per inch (almost
photographic quality). Increasing
the voltage from about 3,000 to
about 5,000 volts increases the brilliance of the image.
Illumination and Filtering

HE transmission of photographs by
wire and radio is accomplished by a
series of meticulously accurate and miraculously
synchronized vibrations. Fidelity of reproduction
demands that there shall be no competition with
outside vibrations.
Acme Telephoto has solved the problem through
the use of a LORD Vibration Control System. Its
stationary Trans-ceiver models are mounted on Lord
Tube Form Mountings. Light stationary and portable units are mounted on Plate Form Mountings.
Machines used on board warships of the U. S.
Navy are supported by Lord Plate Form Mountings on bars which are again supported on Lord
Plate Form Mountings.
Whether your product needs protection and isolation from outside vibratory forces or control of
vibration created by its own movements Lord
engineers can help you.
See our bulletin in Sweet's 1949 File for
Product Designers or write for Bulletin
900 today. It describes the complete
line of Lord products and services.

LORD MANUFACTURING CO., ERIE, PA.
Canadian Representative: Railway & Power Engineering Corp., Ltd.

LORD
160

Vibration Control Systems

Invisible light in the infrared
region may activate this image converter tube either directly or by reflection. The illumination may be
an infrared point source, as would
be the case for a beacon or flashlight with the visible rays of the
lamp filtered out ; or, it may be the
result of variations in infrared reflectivity in the original scene as
illuminated by infrared rays.
An ordinary tungsten lamp may
be used with its visible rays
screened to near or below the visual
threshold by a Wratten (Eastman
Kodak) 87 or 88 filter. It is sometimes advisable to use another such
filter in the objective system to reduce the effects of stray illumination, such as moonlight.
An infrared filter may be made
by cementing dyed cellophane to
clear glass. Nickel oxide glass
(Corex red -purple, obtainable from
Corning Glass Co.) is opaque to
visible rays and transparent to infrared radiations. Another filter is
an opaque solution of iodine in carbon disulfide or alcohol; use with
caution as both solutions catch fire
November, 1949
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UNDER SEVERE CONDITIONS
Three years ago Sangamo successfully pioneered the FIRST molded
tubular capacitor. The experience gained in these three years is
now applied by new effective manufacturing methods, and proven
by special exhaustive tests which invariably exceed the requirements
of actual service conditions. Thus, the Type 30 you purchase today
offers positive promise of exceptional long life under severe conditions.

85°

C

Performance:

Humidity Resistance:
Immersion Resistance:

Exposure Resistance:

Mechanical Strength:

Excellent. Trouble -free long -life operation in spite of the
high temperatures encountered in auto radios, television
receivers, or any other application where high temperatures cause trouble.
Excellent. Results show insulation resistance practically
unchanged under severe conditions of humidity.
Excellent. Far surpasses any existing specification requirements. Insulation resistance not impaired.
Excellent. Accelerated exposure test comparable to prolonged field exposure, but more severe, results in no change
in performance ability.
Excellent. Leads resist breaking or pulling out, even when
handling is extremely rough.

Remember this about Sangamo Type 30 Tubulars: They are molded
at low pressure. This means their elements are undamaged in
fabrication. It also means longer life, greater dependability, and
the absence of "hot spots." A trial of Sangamo Molded Tubulars
will convince you!

Vow?,

DP.beedz,e Pezma'cce

,eotaarrce
PAPER MICASILVERELECTROLYTIC
CAPACITORS

RI( COMPANY
SPRINGFIELD

ILLINOIS

IN CANADA: SANGAMO COMPANY LIMITED, LEASIDE, ONT.
ELECTRONICS
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INFRARED SENSITIVE

GIVES YOU
TWICE AS MUCH
POWER GAIN
PER DOLLAR!
NEW

y9nd#eut

TYPE

POWER GAIN

8

7.3

$2800

4

3.7

2

1.6

850
320

1308
1304
1302

GRAPHITE
CONTACT
RING

*

*

+15V'

Circular radiation pattern.
no further adjustments

It will pay you to use the Andrew Multi -V Antenna on your
F111 station. Write for Bulletins 86 and 186 for complete
details TODAY.

***wo
- PerlteeR
sißt *****

/

CHICAGO

TRANSMISSION LINES FOR AM -FM -TV

bay Multi -V FM Auten,,

-

TOWER

19

ANTENNAS

LIGHTING

EQUIPMENT

DIRECTIONAL ANTENNA EQUIPMENT
CONSULTING

ENGINEERING

World's Largest Antenna Equipment Specialists
162

Construction

CORPORATION

363 EAST 75th STREET

ANTENNA TUNING UNITS

4

+4,000V

easily, and therefore, must be kept
in closed containers.
Experimental setups may use a
General Electric sealed -beam lamp
delivering up to 80,000 or 100,000
maximum beam candlepower over a
12 to 15 deg angle; the infrared
filter may be one of the Polaroid
XRX series, or Corning heat-transmitting glass. Another light source
may be the GE Reflector Infrared
Heat lamp, or the Mazda Purple -X
lamp.
Of passing interest is the fact
that when an infrared light is shone
at about right -angles to the line -ofsight of a viewer, objects or persons
hidden in brush appear brighter
against a darker background, and
hence, cross -illumination may at
times be desirable. Movement of
foliage or brush is easily detected
in this manner.

Side mounting construction permits installation on towers too
light to support heavier antennas.

Typical vertical plane field intensity pattern of

+600V

of converter tubes

Top performance, yet half the cost of competitive antennas.

-

FLUORESCENT
SCREEN

FIG. 4-Diagrammatic representation of
electrostatic lens and uniform field types

transmitting antenna!

Factory tuned to required frequency
necessary.

-

11.25

r1 -100V

Twice as much power gain per dollar as any other

*

-

Moo

PRICE

FEATURES
*

RING

3-5KV---

NOW! Minimize your investment in equipment. Get top performance for only half the cost. The new Andrew Multi -V FM antenna
is made and guaranteed by the World's Largest Antenna Equipment Specialists. It's another Andrew "First."

FM

METAL
CONTACT

FLUORESCENT
SCREEN
(ANODE)

This table shows you why the new Andrew Multi -V is your best FM antenna buy!

4111.

i'LAYER (CATHODE)

CRI -143

MULTI -V FM ANTENNA

NO. OF BAYS

(continued)

SERVICES

Details for making an inexpensive, experimental unit are shown
in Fig. 3A. This is more in the nature of a lab model, a more portable

version being given in Fig. 3B.
Connection to the cathode end
of the image converter tube is best
made by means of a clamping ring,
as the element terminal is only graphite. Connection to the opposite
end is easily accomplished by the
use of a contact spring; or, a lead
or mounting bus may be soldered to
the solid metallic ring on the tube,
using care to prevent the heat of
November,
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Fr new simplicity, wide range, and high accuracy in the control of modern electronic circuits...

Cutaway view of the
HELIPOT (Model A10 Turn -1 /." Diameter)

The inner. or Primary dial of the DUODIAL shows execs angular position of shaft during each revolution. The outer, or Secondary dial
shows number al complete revolutions made by the Primary did.

Provides many times greater resistance control in
same panel space as conventional potentiometers!
IF YOU are designing or manufacturing any type of precision
electronic equipment be sure to investigate the greater convenience. utility, range and compactness chat can be incorporated into
your equipment by using the revolutionary HELIPOT for rheostat
potentiometer control applications...and by using the new DUODIAL
turnsindicating knob described at right.
Briefly, here is the HELIPOT principle...whereas a convenrional potentiometer consists of a single coil of resistance winding. the
HELIPOT has a resistance element many ,,met longer coiled helically
into a case which requires no more panel space than the conventional
unit. A simple, foolproof guide controls the slider contact so that it
follows the helical path of the resistance winding from end to end as
a single knob is rotated. Result... With no increase in panel space
requirements, the HELIPOT gives you as much as 12 times the control
surface. You get far greater accuracy, finer settings, increased rangewith maximum compactness and operating simplicity!
COMPLETE RANGE

OF TYPES AND SIZES

available in a complete range of types and
sizes co meet a wide variety of control applications
MODEL A: 5 watts, 10 turns, 46" slide wire length, la/," cote
die., resistances 10 to 50,000 ohms, 3600° rotation.
MODEL B: 10 welts, 15 turns, 140" slide wire length, 31/4"
case die., resistances 50 to 200,000 ohms, 5400° rotation.
MODEL C: 3 watts, 3 turns, I31/2" slide wire length, 13/," case
dio., resistances 5 to 15,000 ohms, 1080° rotation.

The HELIPOT

is

...

MODEL D: IS watts, 25 turns, 234" slide wire length, 31/4
cogs die., resistances 100 to 300,000 ohms, 9000° rotation.
MODEL E: 20 watts, 40 turns, 373" slide wire length, 3yß"
rose dia., resistances 150 to 500,000 ohms, 14,400° rotation.

-

Write today outlining your problem.
*Data for Model A, 134" dia. Helipot. Other models give even greater
control range in 3" case diameters:

THE

ELECTRONICS

-

Helipot
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IT DUODIAL is a unique advancement in knob dial design.
lt consists essentially of a primary knob dial geared to a
concentric turns -indicating secondary dial-and the entire unit is so
compact it requires only a 2" diameter panel space!
The DUODIAL is so designed that as the primary dial rotates
through each complete revolution-the secondary dial moves one division on its scale. Thus, the secondary dial counts the number of tom.
piece revolutions made by the primary dial. When used with the
HELIPOT, the DUODIAL registers both the angular position of the
slider contact on any given helix as well as the particular helix on
which the slider is positioned.
Besides its use on the HELIPOT, the DUODIAL is readily adapt.
able to other helically wound devices as well as to many conventional
gear -driven controls where extra dial length is desired without wasting
panel space. It is compact, simple and rugged. It contains only two
moving parts, both made entirely of metal. It cannot be damaged
through jamming of the driven unit, or by forcing beyond any mechanical stop. It is not subject ro error from backlash of internal gears.
Tt

-

TWO SIZES-MANY RATIOS

- the Model "R"
(illustrated above) which is 2" in diameter, and the new Model "W"
which is 43/4" in diameter and is ideal for main control applications.
Standard turns -ratios include 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 readily employed with
devices operating fewer than 10 revolutions and is recommended for the
3 -turn HELIPOT. In all types, the primary dial and shaft operate with a
1: I ratio, and all types mount directly on a 3/4" round shaft.
The DUODIAL is now available in two types

...

with
double shaft extensions, in multiple assemblies, integral dual units, etc.
Let us study your potentiometer problems and suggest how
the HELIPOT can be used-possibly is already being used by others
in your industry to increase the accuracy, convenience and situ
plicity of modern electronic equipment. No obligation, of course.
Also, the HELIPOT is available in various special designs

A multi -turn rotational -indicating knob dial for use
with the HELIPOT and other multiple turn devices.

HELIPOT

Send for this
AND DUODIAL CATALOG!

Contains complete data, construction details, etc., on the many sizes and types of
HELIPOTS ...and on the many unique features of the DUODIAL. Send for your free
copy today!

CORPORATION, SOUTH PASADENA 2, CALIFORNIA
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the soldering iron from cracking
the glass tube.
Power Supply
Any power supply capable of delivering the required voltages may
be used. Even a toy ignition transformer of good construction, such
as those sold by hobby shops for
model airplanes and automobiles,
will deliver sufficient voltage and

current.

I

DISTRIBUTORS
ALBANY, N. Y., Fort Orange Radio Dist. Co.

BALTIMORE, MD., Radio Electric Service Co.

BINGHAMTON, N. Y., Federal Radio Supply Co.

Corporation

BOSTON, MASS., The Radio Shack

BUFFALO, N. Y., Radio Equipment Corp.
CHICAGO, ILL.,

Walker-Jimieson, Inc.

CINCINNATI, O., United Radio, Incorporated
CLEVELAND, O., Radio & Electronic Parts Corp.

DAYTON, O., SREPCO Incorporated
DETROIT, MICH., Radio Specialties Co.

r

BIBLIOGRAPHY

Morton and L. E. Flory, RCA Review, Sept. 1948.
H. Holtz, et al, Physica. Cram., 1, 1934
P. T. Farnsworth, J. Frank. Inst., 218,
1934.
W. Z. Schaffernicht, Phys., 98, 1935.
W. Z. Schaffernicht, Tech,,. Phys., 17,
1936.
V. K. Zworykin, J. Inst. Elect. Engrs.,
G. A.

79, 1936.
M. von

Ardenne, Elect. Nachr.-Tech., 13,

U. M.

Sutton, "Demonstration Experi-

1936.
L. M. Myers. "Electron Optics", Chapman and Hall, Ltd., London, 1939.
'1'. H. Pratt, J. Scien. Inst., 24, N 12,
1917.
oi nts in Physics", McGraw-Hill Book Co.,
Inr., Srv< York, 1938.
\V. l:radford Shank, "Filters and their

Uses", Ziff-Davis Publishing Co., Chicago, 1939.

FLINT, MICH., Electronic Service Co.
HOUSTON, TEX., Geophysical Supply Company

INDIANAPOLIS, IND., Phillip
LOS ANGELES, CAL., Leo J.

E.

Graham Company

Meyberg Company

MILWAUKEE, WIS., Radio Parts Company, Inc.
NASHVILLE, TENN., Electra Distributing Co.
NEWARK, N. J., Aaron Lippman & Company
NEWARK, N. J., Parr Electric Co., Inc.

Robot Race Starter
GUESS WORK no longer enters into
the picture when race starting is
conducted by an electronic starter
recently developed and shown in
the photograph. A phototube barrier arrangement and a timing de -

NEW ORLEANS, LA., Radio Parts, Inc.

NEW YORK, N. Y.,

E. B.

Latham & Company

NORFOLK, VA., Radio Supply Company

PHILADELPHIA, PA., Rumsey Electric Company
PITTSBURGH, PA., Cameradio Company
SAN FRANCISCO, CAL., Leo J.

Meyberg Company

ST. LOUIS, MO., Van Sickle Radio Company

ON

ICO

KT,oKxCF.1)

SUSSEX AVENUE
J.
ARK. N.

Battery -operated electronic race starter

vice form the heart of the instrument.
At the press of a button a bell
starts ringing for a nine-second
period. This bell sends the participants to their starting positions
164
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TRANSFORMERS AT

WORK-JAN

Why JAN?
For many years the manufacture of
transformers was controlled by individual manufacturer's ingenuity
and ability together with his customer's desires and requirements.
Inevitably there were as many different eonstructions and variations
for any one type of transformer
as there were manufacturers and
customers. Each design duplicated
the function of another and yet, no
two were physically interchangeable.

This became most obvious at the
beginning of the last war for each
branch of the government services
had its own specification for components -transformers as well as all
other electronic components.
Development of new equipment,
production on existing designs, and
replacement of parts for existing
equipment all presented their own
problems when it came to duplication and interchange of supplies.
Standardization was imperative!

®

How JAN?
Therefore, the Standards Agency
was established by the Armed
Forces to correlate manufacturing
procedures and devise one best design for a particular job-satisfactory to all military arms, readily
available and always interchangeable.

Transformers created a much
greater problem than other components due to the many styles and
variations in existence, nevertheless
standard specifications for the various components, including transformers, were devised by the
Standards Agency thru study, development and constant testing.
Thru extensive research in new
products and methods, we, at Kenyon, are able to produce high quality transformers, in accordance
with the JAN Specification for
transformers, namely JAN -T-27.

If you have any questions

on JAN
Transformers, do not hesitate to
call upon Kenyon's engineering

staff.

Ow
What does
Now

-

ELECTRONICS

-

November, 1949

S

Ymean to you today?

KENYON gives you the complete story on JAN.
Since the inception of Joint Army and Navy specifica-

tions, KENYON has built JAN -type transformers for leading manufacturers throughout the country.
For more than 20 years, the KENYON "Krr has been a

sign of skillful engineering, progressive design and
sound construction.

-

Consult our engineering staff today on your JAN problems
at no obligation to you. Call or write now for
a representative.

Kcnvon
TRANSFORMER CO., Inc.
840 BARRY

(ADVERTISEMENT)

u

STREET

NEW YORK 59, N. Y.
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AT WORK

on the cinder path. The next sound
they hear is a buzzer which continues for 2.3 seconds and warns
the runners to get set. A blank
cartridge is then fired signaling

the runners to start. If any of
the runners jumps the gun, as can
be detected if the phototube light
beam is interrupted before the gun
shot, a loud bell rings, signifying a
false start.
Shown in the starting position is
Bob Nield, a Danville, Illinois, high
school student whose 22.5-second
220 has been checked by the electronic system.

Power Tube. in Parallel at
UHF

Equipped with convenient slide-

By J. R. DAY
Radio Engineering Labs.
Long Island City, N. Y.

lock switch for on -off operation.

in television and
other communications methods at
uhf centers about the problem of obtaining appreciable power output
from conventional equipment. The
aural transmitter furnished for an
experimental television system operating in the frequency range
from 500 to 550 me employs six
type 2C39 tubes, air-cooled, with a
power output of 100 watts. In addition, the output stage acts as a
tripler.
The arrangement illustrated is
the simplest and most straightforward way found to parallel uhf
tubes for increasing power capabilities. Possible means were limited
by the requirements that n times
the power of 1 tube be secured with
n tubes, and that the arrangement
have substantially the same upper
CURRENT INTEREST

MODEL SR2OX

Equipped :with built-in pushto-talk relay switch and cable.

High performance at low cost
On every count the new Turner Model 20X has won the vote
of users. Response to voice and music pickups is smooth and
even over a desired range of frequencies. Output level is remarkably high. Engineered for dependable service indoors or
out with high quality moisture sealed crystal circuit. Light in
weight, natural to hold, and most convenient to use. It is
equipped with hook ring for hanging. Attractive case is finished in rich baked brown enamel. And the price, complete
cable is exceptionally low.
with 7
Write for Complete Microphone Literature

CATHODE

..AXIS OF
TUBE

--

TUBE
ANODE

OUTER CIRCUIT
SHORTING RING
CONTAINING
TUBE AXIS

--

COUPLING

905 17th Street N.

COUPLING

Cedar Rapids, Iowa

INNER CIRCUIT
SHORTING RING

PLANE

THE TURNER COMPANY
E.

NEXT

0.360/n

r--GRID

PROBE--

TUBE

--

Crystals licensed under patents of the Bruch PncoLmmant "o
OUTPUT

INPUT

1-Cross sections of a cylindrical multitude amplifier operated above 500 me
FIG.

66
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A MAGNET WIRE
For the Hottest

even Silotex*, withstand continuous operation at extreme

HOW CAN MAGNET WIRE,

high temperatures?
The answer is in war-developed silicones,
now brought to the magnet wire field by
Anaconda in amazing glass insulated Silotexbonded with silicone varnish. Such insulation
qualifies for the new A.I.E. E. high-temperature rating of "Class H"...180°... a 140° rise

in temperature over an ambient 40° C2

Even at operating temperatures around
here's what Silotex offers: Greater life
expectancy, greater over -load protection, immunity to ambient temperature, greater moisture resistance, reduction in fire hazard. For
180° C,

complete information on the properties of
Silotex, write to Anaconda Wire and Cable
Company, 20 N. Wacker Drive, Chicago 6, Ill.
48444

Ii2.1A

SILICONE BONDED
ELECTRONICS

-
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Lunix

P. -

C. 8. Pat. O8.
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KEEP THE OWNER OF THIS SET
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WORK

frequency limit as an optimum design for a single tube. These two
requirements are related in that in
undesirable designs failure to secure n times the power with n tubes
usually is due to a progressive lowering of the upper frequency limit
as n increases. The present circuit meets these requirements for
all practical values of n, and is
amenable to use with currently
available tube types.
The diagram of Fig. 1 shows the
basic idea involved. The active input and output circuits comprise
three coaxial cylindrical surfaces,
and four shorting rings. The tubes
used, must be either the planar type
or those with an external disc connection to the separation electrode
located between the input and output electrode along the main axis.
They are arranged with their axis
lying in a plane normal to the
coaxial cylinders, and with each
axis normal to the cylindrical surfaces. The plane of the tubes is normally about half way between the
shorting rings so that in effect they
are at or near the voltage loop of a
resonant half -wave coaxial circuit.
The tube capacitances shorten the
circuit, but no more for n tubes
than for one with the same distributed parameters for the circuit in -

7ONSISTENT HIGH QUALITY PERFORMANCE

...IS

THE ANSWER
HERE'S WHY:

promptly submitted upon request for
design, pre -production,
and test purposes.
Samples

SEND FOR

CATALOG

1O/ß

}

Our own formulas are used exclusively
We specialize in making iron cores only
Our engineers are thoroughly familiar
with every iron core application
Continuous manufacturing controls assure
uniformity, quality, economy, dependability
Special powder mixing equipment and
procedures
Increased production, test, and inspection
facilities (Note new address below)

NATIONAL

COMPANY

1410 CHESTNUT AVENUE
Perlmuth-Colman G Associates
1335 South Flower
Los Angeles, Cal.

168
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Northern N. Y.
Martin P. Andrews
Garden City, N. Y.

Jose Luis Pontet

Cordoba 1472
Buenos Aires

FIG. 2-Inner and outer shorting rings
for tuning cavities are actuated by chain

and sprocket drive. Rectangular ducts
are for air cooling
November, 1949
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(Model 901) PORTABLE

TEST

line of sensitive
relays including the Model 705 which
provides positive control at levels as
low as 1/2 microampere. Non -chattering magnetic contacts handle up to
10 watts at 120 volts.

INSTRU-

SENSITIVE RELAYS a

MENTS available in DC, Model 901and AC, Model 904, single and multiple

ranges of wide coverage. Excellent
scale readability and shielding. Accuracy within V2 of 1%.

(Model 622) ULTRA -SENSITIVE INSTRUMENTS portable DC and AC Thermo
instruments for precision measurement
of potentials and minute currents involving electronics, thermo-couples or
laboratory research.

(Model 798) MULTI -PURPOSE TUBE CHECKER offering provision for testing

-

Receiving Tubes Voltage Regulator
Tubes-Light Duty Thyratron Tubes such

AND SIMPLIFY
TO SPEED
PRODUCTION
ELECTRONIC
AND MAINTENANCE
many specialized
but a few of the
all designed to
Illustrated are
WESTON
from
available
instruments
electronic
electrical and
For
simplify and speed-up testing, and maintenance.
production
or write
installations,
local representative,
details, see your
Instrument Corapkration, Jersey
Weston Electrical
Avenue,
618 Frelinghuysen

as 2A4 -6D4-884-885-2051. Scale is
calibrated "Good -Bad" as well as in

mutual conductance range.

...

WEBION

PANEL and SWITCHBOARD INSTRUMENTS a

complete line of instruments

in all types, sizes and ranges required
for switchboard and panel needs
.

..

including DC, AC power frequencies
and radio frequency, rectifier types
and D.B. meters.

#e
CHICAGO

CHARLOTTE
BUFFALO
HOUSTON
BOSTON
DETROIT
DENVER
DALLAS
ALBANY
LOS ANGELES
CLEVELAND
ROCK
LITTLE
NEW YORK
CINCINNATI
KNOXVILLE
ORLEANS
JACKSONVILLE
ROCHESTER
PITTSBURGH
PHOENIX
TULSA
ORLAND
SYRACUSE
PHILADELPHIADE
ST. LOUIS
DEVICES, LTD
ORLANDO
LTD., POWERLITE
CO.,
FRANCISCO
SAN
ELECTRIC
CANADA, NORTHERN

ATLANTA

'
'

IN

(Model 785) INDUSTRIAL CIRCUIT
versatile, portable tester for
laboratory or maintenance needs,
where an ultra -sensitive instrument is
required. Provides 27 AC and DC volt-

(Model 779, Type 1) SUPER -SENSITIVE
ANALYZER small, light, compact, 26
range Volt-Ohm-Milliammeter with 5
DC voltage ranges, sensitivity of 1000
or 20,000 ohms per volt. AC tempera-

age, AC and DC current, and resistance
ranges. (DC sensitivity 20,000 ohms
per volt.)

power supply. Ideal for many production and test requirements.

TESTER a

ELECTRONICS

-
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ture compensated. Self-contained

(Model 697) VOLT -OHM MILLIAMMETER one of a Dine of pocket-size
meters, Model 697 combines a selection of AC and DC voltage, DC current,
and resistance ranges. Ideal for maintenance testing and many inspection
requirements.

(Model 769) ELECTRONIC ANALYZER
incorporating a conventional VoltOhm-Milliammeter with self-contained
power source-a high -impedance electronic Volt -Ohmmeter using 115 volt,
60 cycle power-a stable, probe -type,
Vacuum Tube Voltmeter, for use to 300
megacycles.
169
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OPEN GEAR TRAINS
made to your specifications

Many units, such as timers, transmitters, vending mechanisms, and similar devices
require the adoption of small open gear trains for intermittent duty.
Beaver Gear Works is equipped to make these trains to any degree of accuracy required.
Beaver Gear engineers, knowing what is expected, and qualified to assist in details
`of fine-pitch gear applications, can advise you as to what will work best under various
conditions and can specify the correct
MEMBER OF
design.
Consult us on your gear problems.

(continued)

volved. The tubes are oriented, to
facilitate insertion, so that the

smallest electrode connection is inward. Thus with 2C43's the outer
circuit would be the grid -cathode,
while with 2C39's it would be the
plate -grid circuit.
The possibility that this type of
circuit could support extraneous
modes was examined. Neither paper
work nor experiment disclosed any
unusually favorable conditions for
such modes. Of the second order
possibilities the most likely seemed
to be the one wherein the electric
field is normal to the cylindrical
surfaces and varies in intensity
along a path in a plane normal to
the axis of the cylinders. Such a
mode could always be suppressed by
means of a slot parallel to the cylinder axis. Removal of tubes did
not cause excitation of spurious
modes.

Other Possibilities

1021 PARMELE STREET, ROCKFORD, ILLINOIS

(bless the Dry &7//erV You Need
/s used in 7ñis ree
BURGESS ENGINEERS WILL
DESIGN A NEW BATTERY TO
MEET YOUR SPECIFICATIONS
It's all part of the Burgess Service! This complete
Engineering Manual lists hundreds of battery types
developed by Burgess Engineers to meet new requirements. If the specific battery you need is not among
them, the complete Burgess facilities, design, production, and engineering will be placed at your disposal to build the battery you need in any quantity
-large or small
!

Il
nn!

I

Write for ENGINEERING MANUAL and CHECK SHEET
No obligation. By return mail you will receive the FREE Engineering
Manual listing the complete line of Burgess Batteries together with
specifications; also the Burgess "Check Sheet" on which you may outline your
requirements in the event that the battery you need has not already been

I developed. Address:

BURGESS BATTERY COMPANY
(DEPT. El)
170

FREEPORT,

ILLINOIS

A rectangular cross-section with
the tubes located in opposite sides
appeared of interest in the case
where the tubes are required to be
operated with their axis in a vertical position.
The usual means of coupling
energy into and out of these circuits are applicable, and include
probes, loops and slots.
Figure 2 shows a power tripler
employing this arrangement, and
for operation from 500 to 550 megacycles. Six type 2C39 triodes are
used, spaced at 60 -degree intervals
around a 6-inch outer cylinder. The
aluminum ducts leading to the tubes
are for the small amount of anode
cooling air required. Operating
conditions for this unit are: power
output, 100 watts; plate input, 300
watts at 800 volts; driving power,
80 watts, at 1/3 plate -circuit fre-

quency.
In the particular unit shown the
input circuit (the inner one), operating in the order of 175 megacycles, was in the form of a loaded
quarter -wave coaxial, the center
cylinder being ended at the cathode
connections, and the grid cylinder
being sealed off by a disc an inch or
so away. This tripler is used in a
television aural transmitter, which
is direct crystal -controlled and is
excited by a serrasoid frequency

modulator.
November, 1949
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ADDS TO
BRADLEY RECTIFIER
TESTER
EFFICIENCY

OF

IGNITION
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SPECIFICATION
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BRADLEY

These control and

LINE

SELENIUM RECTIFIERS
COPPER OXIDE RECTIFIERS
SELF -GENERATING

PHOTOCELLS

COPROX

C014D

test equipment rectifiers are rated from 20 milliamperes half wave to 35 milliamperes full wave, up
to 50 volts maximum peak inverse. Supplied with 3" flexible leads. Housing size 1/2' x '/z" x %". Mounts on

BRADLEY LABORATORIES, INC.

-
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A Complete Line of

this means that it enables existing

PRODUCTION TEST EQUIPMENT

for TV Manufacturers
Tel -Instrument has designed and

provided the production test
equipment for many of the major TV manufacturers. A complete
line of instruments designed to be unusually critical in the testing
of TV receivers is available. They are, the result of the wide
practical experience of Tel -Instrument engineers plus a complete
understanding of the production problems of TV manufacturing.

TYPE 2120

TYPE 1200

R.F. PICTURE SIGNAL GENERATOR

12

CHANNEL
R.F. SWEEP GENERATOR
Intended for precise adjustment of
R.F. head oscillator coils and R.F.
band
pass circuits. Pulse type
markers at picture and sound
carrier frequencies extend to zero
signal reference base line. Accuracy of markers 0.02% of
carrier frequency. 12 to 15 MC.
sweep on all channels. Max. 1.V
peak output across a 75 ohm line.
Provisions for balanced input receivers. Instant selection by push

Provides picture and sound carrier.
Modulated by standard R.M.A.
composite picture signal. Sound

carrier stability suitable for testing
Inter Carrier type receivers. Internal 400 cycle FM and External
audio with 75 microsecond pre emphasis. Output max. 0.1v p -p
across 75 ohm line. Available
channels 2-13.

button.

TYPE 1500
TYPE 1900

I.F.

WOBBULATOR

CRYSTAL CONTROLLED

MULTI -FREQUENCY GENERATOR

A two band sweeping generator
covering the range of 4.5 to 50
M.C. Capable of a band width of
approximately ±25% on either
band.
Five pulse type crystal
generated markers to specified
frequencies available for each
band. Accuracy of markers .05%.
Zero signal reference base line,
with markers extending to base
line. I.V. output max. into 75 ohms.
A saw sweep available for "X"
axis of scope.

A 10 frequency, 400 cps. modulated crystal controlled oscillator,
ideal for production line adjustment of stagger tuned I.F. amplifiers. Available with crystals ranging from 4.5 to 40 M.C. Output
frequency accurate to 0.02%.
Immediate push button selection
of frequency. Output attenuator
range .5V to 500 microvolts. Self
contained regulated power supply.

Write for Detailed Engineering Data Sheets.

Tol-Irisirumeni Co. hic.
52 PATERSON
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RUTHERFORD,
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television sets to receive color programs in monochrome without any
modification whatever and without
any converter or adapter. To receive the color transmissions in
color, existing black -and -white sets
can use a color adapter.
Studio Equipment
A block diagram of the broadcasting station for this RCA color
system is shown in Fig. 1. The color

camera, related equipment and synchronizing generator are the same
as for the RCA wide -band simultaneous system announced in 1946.
This studio apparatus provides
three signals, one for each of the
primary colors (green, red and
blue). Each of these signals may
contain frequency components out
to a maximum of 4 mc and an average or d -c component.
For one signal routing of Fig. 1,
each color signal passes through a
low-pass filter which eliminates frequency components above 2 mc. The
three resulting low -frequency signals, GL, RL, and BL, are then sent
into an electronic commutator or
sampler, where each color signal is
sampled for a very short time, so
that each color is sampled 3,800,000
times per second.
The sampling pulse generator is
an integral part of the electronic
commutator and makes use of the
trailing edge of the horizontal synchronizing pulse to time the sampling of each of the color signals.
The sampler output signals are
combined electronically in Adder
No. 1. Standard synchronizing signals from the synchronizing generator are also applied at this point.
The principle of mixed highs is
also utilized. For the second signal
routing of Fig. 1, the three color
signals from the camera are combined in electronic Adder 2 and
then are passed through a bandpass filter. The mixed-highs output
M$ of this filter contains frequencies between 2 and 4 mc, with contributions from each of the three
color channels. The mixed -high frequencies are fed to Adder 1 which
is already receiving the signals
from the sampler and from the synchronizing generator.
The sampler output, the mixed
highs and the synchronizing pulses
November, 1949
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UP TO 15 WATTS

POWER OUTPUT

WITH THIS NEW

BENDIX-PACIFIC
TELEMETERING
COMBINATION

With a power output of 15 watts, the new Bendix-Pacific
421250 Transmitter and 421230 Amplifier combination has
a line of sight range of up to 100 miles.
The new 421250 Transmitter has been developed to supplement a complete line of telemetering components designed
for use in the Bendix-Pacific FM/ FM subminiature telemetering system, having a nominal power output of 2 watts. This
unit is capable of withstanding extreme vibration and shock
and still operate precisely to give indications for the most
exacting measurements. The total weight, including the case, is
only .845 pounds and it measures 2" diameter by 51/2" long.
The 421250 Transmitter can be tuned over the frequency
fed or voltage fed antenna systems. It has a line of
with
current
for
use
is
adaptable
me
and
range of 215 me to 230
sight range of up to 40 miles and may be used to drive the 421230 Power Amplifier.
The Bendix-Pacific 421230 Telemetering R. F. Amplifier has a nominal power output of 15 watts which provides
adequate power for line of sight ranges of 40 to 100 miles. The tuning range matches that of the 421250 Transmitter.
The total weight, including the case, is only 1.75 pounds.

The two transmitting units described above exemplify the building block method of tele metering system assemblies. Through the use of standard Bendix-Pacific components, the
purchaser can readily assemble an instrumentation system exactly suited to his specific needs
thus effecting the utmost economy in volume, weight and cost.

-

Complete engineering facilities are available at Bendix-Pacific to assist you with special applications of these systems.

-

-----

---

'
TO MEASURE

..TO

...TO WARN
!INDICATE

.

AT A DISTANCE

Eastern Engineering Office: 475 Fifth Avenue, New York 17, New York
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AFTER FILTERING
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SAMPLER OUTPUT

2-Color sampling sequence

for a

large polychromatic area

combined by Adder 1, go to a lowpass filter which cuts off at 4 mc.
The signal from this filter is applied to the modulator of a conventional vhf or uhf television transmitter. No change in the normal

transmitter equipment is required.
Color Sampling Details
The functioning of the electronic
sampler is shown in Fig. 2 for large

uniform polychromatic areas, with
the three primary colors represented by three different signal
strengths. Each channel signal is
sampled every 0.263 microsecond
(0.263 = 1/3.8), with the channels
staggered 0.0877 microsecond as
shown. The composite output of the
sampler (Fig. 2G) feeds into the
low-pass filter. Since only large area color is under consideration,
the mixed -highs signal need not be
You get better service from LEACH RELAYS because thousands of types of
relays for thousands of applications have been proved -in -use for over 30 years.
LEACH RELAYS are designed with an exceptionally high factor of safety
for extra dependability. Simplicity of designs makes installation quick, easy
and inexpensive. Get all the facts and make your own comparisons. LEACH
RELAYS' outstanding performance, reliability, sturdiness and economy have
been proved -in -use.

Highest standards of engineering, materials and workmanship assure long,
safe, efficient, trouble -free service.
FOR BETTER CONTROLS THROUGH BETTER

RELAYS-CONTACT LEACH

included.
The narrow green pulses of Fig.
2A, occurring at a rate of 3.8 X 10°
pulses per second, are smoothed by
the low-pass filter to give the wave
of Fig. 2B consisting of a d-c component which is the average of the
pulse sample, plus a sine wave
which has a frequency of 3.8 megacycles (the filter having removed
the higher order harmonics) The
3.8 -megacycle sine wave and the d -c
component change together, as the
green signal changes in strength,
in such a way that the signal of Fig.
2B always passes through zero at
the same interval of time after the
peak regardless of the strength of
.

Z:J

g 2b V lt

5915 AVALON BOULEVARD. * LOS ANGELES
Representatives in Principal Cities of U. S. and Canada
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HERE'S HOW IT WORKS

...

A. Electrostatic field
B.
C.

D.

Ions are bent away from normal axis of
tube by electrostatic field
External magnet neutralizes the effect of
the electrostatic field on the electrons
Electrons follow a straight line
Heavy ions are thus trapped in the electron
gun while the electrons pass through to
strike the fluorescent screen.

ION TRAP IN SYLVANIA
TELEVISION TUBES
ASSURES HUNDREDS
OF HOURS FREE FROM
SCREEN BURNS

Owners

of television secs equipped with Sylvania Television Picture Tubes report their screens still bright and
unblemished after more than 1000 hours' use. Much credit
for this top quality performance belongs to Sylvania scientists who hold the basic patents on the magic "ion trap."
With this device these scientists prevented destruction of
the fluorescent screen by heavy ion bombardment. So successful is this ion trap that now many other major TV tube
makers are using it under agreements with Sylvania.
These same Sylvania Television Tube scientists are now
developing shorter large-screen picture tubes and special
tubes for uhf television. Their continued research makes
the Sylvania label your guarantee of the newest and finest
in television picture tubes. Sylvania has a complete line of
all -glass and glass -metal types for television and general
purpose cathode ray applications. They are available now
from your Sylvania Distributor.
Write for free characteristics and TV set complement
chart. Advertising Department, Box Rilli, Emporium, Pa.

SYLV NIA
ELEGIR! C
RADIO TUBES; CATHODE RAY TUBES;

ELECTRONIC

DEVICES;

FLUORESCENT LAMPS,

FIXTURES, WIRING DEVICES, SIGN TUBING; LIGHT BULBS; PHOTOLAMPS

ELECTRONICS
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SPECIFICATIONS:

This high

-

power

version

of

Goodmans famous 12" T.2. is

available as a Bass Unit for
multi -speaker systems or general Public Address use. The
last word in reliability, design
and performance.

R22/1205/15
12.5/16"
Overall Diameter
7"
Overall Depth
75 c.p.s.
Fundamental Resonance
Voice Coil Impedance...15 ohms at 400 c.p.s.
Maximum Power Capacity ..20 watts Peak A/C
195000 Lines
Total Flux
Nett Weight

18 lbs. 4 ozs.

R22/1206/15
Overall Diameter
Overall Depth
Fundamental Resonance

(continued)

the green signal. Red and blue
samples are similarly smoothed.
When any one color signal out of
the filter reaches its maximum
value, the other two responses are
crossing the zero axis.
While the curves have been
shown separately for illustrative
purposes, it should be remembered
that the pulse train of Fig. 2G goes
into the low-pass filter. Thus the
composite signal of Fig. 2H comes
out of the smoothing filter. This is
applied to the modulator of the
transmitter.
The action of the system in the
presence of a varying color is illustrated in Fig. 3. The sampling
pulses as they come out of the
sampler are indicated by vertical
lines in Fig. 3A. Figure 3B indicates the result of smoothing in the
filter. This envelope may also be
regarded as the envelope of the
transmitted radio -frequency signal,
neglecting the contribution of the
mixed -highs signal.
It has been demonstrated that
the mixed -highs procedure is successful and satisfactory in a wideband simultaneous system. In the
RCA color television system the
sampling process by itself is sufficient to carry high -frequency components of each color signal so that
when combined the resulting bandwidth is below 4 me (the sampling
frequency determines the highest
frequency which will be passed).
However, the choice has been made

12.5/16"

7"

55 c.p.s.
Voice Coil Impedance ...15 ohms at 400 c.p.s.
Maximum Power Capacity ..20 watts Peak A/C
195000 Lines
Total Flux
18 lbs. 4 ozs.
Nett Weight
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TRANSMITTED
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'FIRST SCAN BLUE KINESCOPE SIGNAL

GOODMANS INDUSTRIES LIMITED

Lancelot Road, WEMBLEY, Middlesex, ENGLAND
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3-Color sampling sequence in the
presence of varying color. Part E shows
dot
bandwidth -conserving
interlaced
action
FIG.
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ngmeered to meet EXACT requirements

GLOBAR Brand Ceramic Resistors offer
advantages of value to designers and engineers interested in building maximum
life and dependability into electrical circuits. Manufactured to meet exact needs
of specific applications they provide:
VERSATILITY in meeting circuit specifications. Obtainable in a wide range of
shapes, sizes and characteristics, these
resistors assure accurate operation in circuits presenting difficult temperature or
voltage compensation problems as well
as in ordinary applications.

UNIFORMITY-Resistors of unvarying
uniformity are produced by precision
methods under careful supervision and
inspection.
DEPENDABILITY-The one-piece, electrically -fired ceramic composition will
withstand exceptional abuse. Resistance
values and characteristics are retained
over long periods of time.

Engineering consultation is available
through our experienced engineering
staff. When requesting information on

specific resistor problems, complete information on your circuit should be
furnished.
Bulletin R contains
useful engineering
data on GLOBAR
Ceramic Resistors.
Copies will be sup-

plied immediately
on request. Write
Dept. V-119, The
Carborundum Com-

pany, GLOBAR

Division, Niagara
Falls, New York.

GEOBAR ceramic Resistors
BY

CARBORUNDUM

"Carborundum" and "Globar" are registered trademarks which indicate manufacture by The Carborundum Company
ELECTRONICS
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to sample for the lower half of the
video band (up to 2 mc) and to use
the mixed -highs principle for the
upper half of the video band because this has technical advantages.
Color Television Receiver

Figure 4 is a block diagram of
one type of color television receiver.
The r-f, picture i -f, second detector,

"t/W,494e #/tatie

Weeeli"

sound i -f, discriminator and audio
circuits are identical with those of
a conventional black -and -white receiver. The composite video and
synchronizing signals from the second detector enter a sync separator
LOUDSPEAKER
CIA

In the field of electronics and
the electrical goods industry,
MOSINEE is known for its
dependable uniformity, and its
scientifically controlled physical
and chemical properties, such as:

RADIO RECEIVER
(R-F, PICTURE

SAMPLER,CL

-F DETECTOR,
SOUND -F,
DISCRIMINATOR,
I

I

AUDIO

t
SAMPLING
PULSE
GENERATOR

SYNC
SEPARATOR

DEFLECTION
CIRCUITS

KINESCOPES

Good dielectric strength ..
proper softness or stiffness .. .
high tensile or tear strength .. .
creped with controlled stretch or
flexibility
specified pH for
maximum -minimum acidity or
alkalinity ... accurate caliper, density,
liquid repellency or absorbency.

...

If you have

a fabricating or

processing problem involving
paper, a discussion with MOSINEE

technicians might prove helpful.
Please write Dept. E.

MOSINEE PAPER MILLS COMPANY, MOSINEE,WIS.

f a.irfial ,l'ezirrr

tibcotuacfisee>4-.

BLUE

VIDEO

C

AMPLIFIER

RED

C

AMPLIFIER

GREEN

C

VIDEO
AMPLIFIER

VIDEO

FIG. 4-Block diagram of RCA color television receiver

which removes the video and sends
the synchronizing pulses to the deflection circuits and to the sampling
pulse generator. The sampling pulse
generator utilizes the trailing edge
of the horizontal synchronizing
pulse to actuate the receiver
sampler in synchronism with the
transmitter sampler.
The composite signal from the
second detector also enters the
sampler. The electronic commutator
samples the composite signal every
0.0877 microsecond, producing the
short pulses shown in Fig. 5A. The
amplitude of each of these pulses
is determined by the amplitude of
the composite wave at that particu-

lar instant.
The commutator
November,
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Another Plasticon

csenting

Development

HIVOLT
POWER SUPPLIES

PS

-30

HiVolt Supplies are self-contained in
hermetically sealed metal containers.
They are designed to transform low
voltage AC to high voltage-low current DC.
PS -30-30,000 VDC;

7"

x

1

Ma.; dimen. 7"

x

7"

PS -10-10,000 VDC; 2

x49/16"x8"

Ma.; dimen. 334"

Ma.; dimen. 33/4"

x

PS -2-2400 VDC; 5

Ma.; dimen. 334"

x

49/16"x6"

33/16"x5'/2"
dimen. 33/4"

-

x 3

Capacitor

3/16"

x

51/2"

PS -2, PS -1

High Voltage -Low Current DC Power Supplies

--

for

-

Television
Radiation Counters
Photoflash Devices
Electrostatic Precipitators

-Spectographic Analysers-Oscilloscopes,

etc.

PS -5-5,000 VDC; 5

PS -1-2400 VDC

PS -5

PS -10

irrite for descriptive literature

load;

Plasticon Capacitors, Pulse Forming Networks and
HiVolt Power Supplies are available at all leading
jobbers.

Condnsir Products Company
1373 NORTH BRANCH STREET
ELECTRONICS
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ANOTHER ADDITION
TO THE "XL" SERIES
OF CONNECTORS
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XL-3-15 Plug

Miss Bettie Anderson, Cannon employee, holding the first issue of the
technical house organ published by
the Cannon Electric Development
Company, "The Cannonade", which
appears bi-monthly. It is full of interesting material about Cannon products, their uses, and personalities in
the business. We will be glad to put
your name on the mailing list.

In applications where an angle 90°
plug is required in the Type "XL"
Series, the XL -15 has been developed
by borrowing an end bell from the
Cannon Electric Type "K" Series.
Other features of the XL -15 are identical to the standard XL plugs, such
as latch-lock, gland nut and cable
relief springs, together with the quality, full-floating socket contacts.

KNOW OUR REPRESENTATIVES

JOBBER ITEMS IN THE
"XL" SERIES
o

1t

XL -4-42 Receptacle

Shown above are the dimensional
views of the XL -42, together with a
production illustration. This fitting
is adaptable to mounting under tables, and in areas where mounting
problems are present. The four 10 amp. contacts are rated at 250 volts.
The shell is zinc, nickel-plated, and
may also be had with three 15 -amp.

contact inserts. XL-4-42 lists at $1.00;
the XL -3-42, at 90c.

ELMO L. MELTON

Territorial Sales Representative
Mr. Melton represents Cannon Electric on all scheduled items in the
states of Missouri (western portion),
Kansas and Nebraska. His office is
located in Kansas City, Missouri,
2901 East Meyer Blvd., Telephone,
Jackson 0467 and 2541.
SINCE 1915

ILICTtIC

,ale 3209

CANNON
ELECTRIC

HUMBOLDT ST., LOS ANGELES 31, CALIF.

World Export: Franar & Hansen, San Francisco, California
DIVISION OF CANNON MANUFACTURING CORPORATION

IN CANADA: Cannon Electric Ltd., Toronto
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FIG. 5-Composite signal from second

detector is sampled, as shown, giving
sine wave (after filtering) proportional
to color intensity

pulses into three separate video
amplifiers which in turn control
three cathode-ray tubes or kinescopes having appropriate color producing phosphors. The video
amplifiers have a flat response to
4 mc, gradually drop off in response
from that frequency to 7 mc and
have great attenuation above 7 mc.
The sampler sends the pulses to
each of the video amplifiers and its
attendant kinescope in succession.
For instance, in Fig. 5A, the first
green pulse goes to the green
kinescope, the next pulse goes to the
red kinescope, while the third pulse
is sent to the blue kinescope. The
green kinescope receives the fourth,
seventh, tenth, and so on. Thus
while the individual pulses coming
out of the sampler are 0.0877 microsecond apart, the green pulses going to the video amplifier for the
green kinescope repeat every 0.263
microsecond. The green channel
pulses passing through the video
amplifier lose all frequency components except the fundamental
frequency of 3.8 mc and the d -c
component. The resultant smoothed
green signal is shown in Fig. 5B.
The green, red, and blue signals are
shown in superposition on this figure for illustration. It should be
remembered that at this point the
green signal shown is that fed to
the green kinescope, while the red
and blue signals are applied to their
individual kinescopes.
When the green signal is maximum, the red and blue signals are
passing through zero. Since, the
November,
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economical
to buy
economica
to use

ORENSEN
ELECTRONIC

VOLTAGE REGULATORS

SORENSEN'S NEW LINE
TORS

OF ELECTRONIC VOLTAGE REGULAINVITES YOUR INSPECTION BY EVERY TEST YOU KNOW.

CHECK FOR INITIAL COST: The new line of Sorensen Electronic
Regulators was designed to give you the finest AC & DC supply equipment made, at the lowest prices ever offered. Sorensen's increased
capacity and improved production techniques make it possible.

STANDARD AC SPECIFICATIONS
500S

CAPACITY
CHECK FOR ECONOMY IN YOUR OPERATION: Sorensen Regulators have proved time and time again that they can save money in
every proper application.

ACCURACY: The Sorensen line is the most
ACCURATE line of Electronic Regulators on the market today. Check
the Sorensen Accuracy Chart and prove it to yourself.
CHECK

FOR

CHECK FOR RUGGED, STURDY CONSTRUCTION: The Sorensen

built to last, designed to absorb every reasonable hard usage
you can give it.
Line is

2505
10005

150S

MODEL IN VA

Harmonic
Distortion
Regulation
Accuracy

3%
max.

2,0005
3,0005

2%
max.

5,000S
10,0005
15,000S

3%
max.

3%
max.

-r-0.1 % against line or load

95-130 VAC; also available for 190-260
VAC Single Phase 50-60 cycles
Adjustable between 110-120; 220-240 in
Output Voltage
230 VAC models.
Load Range
0 to full load
Down to 0.7 P. F. All models temperature
P. F. Range
compensated.
NOTE: REGULATORS CAN BE HERMETICALLY SEALED

Input Voltage

That's an important insurance on your initial investment.
CHECK FOR THE LEAST NUMBER OF TUBES: Sorensen Regulators
have less tubes than other electronic regulators. That means less
trouble for you.

SORENSEN'S

NEW LINE

IS OUT FRONT

BY EVERY TEST

YOU MAKE

STANDARD DC SPECIFICATIONS

SORENSEN ENGINEERS
are always available to show
you how the ORIGINAL SORENSEN

CIRCUIT

can

meet

your special requirements.
JAN specifications can be met
by all models.
ACCURACY IS IMPORTANT!

*Output Voltage
**Load in Amperes
Input Voltage
Regulation
Accuracy
Ripple Voltage
RMS Maxi-

1%.
0.2 seconds -value includes charging time
of filter circuit for the most severe change
in load or input conditions.

*Adjustable -i- 10 /c

**Individual model
Copyright 1949

48 125

mum
Recovery Time

*

28

0.2% from 0.1 to full load.

The Sorensen Line is the most Accurate

Line. Write for your free copy of the
"Regulator Performance Chart"*, and
prove it to yourself.

12

6

5-15-40-100 5-15-50 5-10-30 15
5-10
95-130 VAC single phase 50 60 cycles;
adapter available for 230 VAC operation.

first then ampere
Example: E-6-5

=

-25%.
identified by indicating output voltage

.

6 VDC

SORENSEN

('

5

amperes.

and Company, Inc.,

375 Fairfield Avenue, Stamford, Conn.
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Verdit for
OOTO CO/I on every count
Coto -Coil Windings bring you the best for the least.

Wherever electric or electronic controls are called

for...

Wherever precision

is a

prime necessity

..

.

Wherever there are special conditions to be overcome

.

.

.

The Judgement Goes to Coto -Coil
Coil Specialists Since 1917

BOBBINS
ACETATE INTERLEAVE
(Coalesced under W.E. Pats.)

PAPER INTERLEAVE

COTTON INTERWEAVE
TAPED FORM WOUND

UNIVERSAL SINGLE OR
MULTI -PIE CROSS WOUND

COTO -COIL CO., INC.
COIL SPECIALISTS SINCE 1917

65 Pavillion Avenue, Providence 5,
182

R.

I.
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composite signal is sampled for
green by a narrow pulse at the receiver at this exact instant, the receiver sampling pulse is a true
measure of the green signal and includes no dilution from the red or
blue signals. Likewise, the red and
blue samples are each taken at
points on the composite signal
where no cross -talk is contributed
from the other two color signals.
Assuming that the kinescope
actually cuts off with negative applied signal, and neglecting the non linearity of the input control -voltage vs light-output characteristic of
the kinescope, the solid lines of Fig.
5C may be regarded as the effective
light intensity along one line scan
on the screen of the green kinescope. A single line scan on the
green channel lays down a series of
green dots on the screen as shown
by the solid lines. These dots occur
at a 3.8-mc rate. If fine detail were
involved to such an extent that two
adjacent pulses in the green channel
in a single line scan were of different amplitude, it is basic that the
highest frequency component of use
in establishing picture detail would
be a sine wave which went from a
crest to a trough in the time between the two adjacent green
pulses. This sine wave would then
have a frequency of 1.9 mc.

Interlacing of Dots
The fact that each pulse has a
rise equivalent to twice this frequency allows the use of picture -dot
interlacing to secure full detail up
to 3.8 mc. This is accomplished by
shifting the sampling pulses the
next time that the same line is
scanned so that the dots are then
laid down between the dots that
were laid down in the first scan.
This second series of green dots is
shown by the broken curves in Fig.
5C. In this figure, the dots shown
by broken curves are the same
amplitude as the dots shown by the
solid curves. For resolution of very
fine detail the dots laid down in the
first scan would differ in amplitude
from the dots laid down in the second scan of this same line. Figure
3E shows the signal at the blue
kinescope for the first scanning of
the line, with the dotted line showing the kinescope voltage for the
November, 1949
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FIXED RESISTORS
Bradleyunits will carry 100%
load for 1,000 hours
at
70C ambient temperature
with a resistance change of
less than 5%. In standard
R.M. A. values from 10 ohms
to 22 megohms, except
1 -watt
unit available from
2.7 ohms to 22 megohms.

...

ADJUSTABLE RESISTORS
J Bradleyometers are rated at 2 watts
with a big safely factor. The solid -molded
resistor unit is not affected by heat, cold,
moisture, or wear. Can be furnished with
line switch. Available in single, dual, and
triple-unit designs.

Type

that require resistors
of unsurpassed quality
.S
Allen-Bradley

For circuits

BRADLEYUNITS are available

in !/z, 1, and

2 -watt ratings.They have high mechanical strength

and permanent electrical characteristics.
The leads are differentially tempered to prevent sharp bends near the resistor. The leads are
easily formed to fit any spot.

All Bradleyunits are packed in convenient
honeycomb cartons that keep the leads straight.
Send for Allen-Bradley resistor chart.

J BRADLEYOMETERS have solid molded resistor elements. They are thick rings,
molded to provide any resistance -rotation curve.
After molding, heat, cold, moisture, and hard use
do not affect the resistor.
The resistor is molded as a single unit with
insulation,terminals, face plate, and treaded bushing in ONE piece. There are no rivets, nor welded
or soldered connections.

TYPE

Allen-Bradley Co., 110 W. Greenfiekd Avenue, Milwaukee 4, Wis.

A L LE

7v

R

AD L EY

FIXED & ADJUSTABLE RADIO RESISTORS
of radio and electronic equipment

ELECTRONICS
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THIRD AND FOURTH FIELDS

can be

6-Scanning sequence for RCA color
television system. Each square repre
sents a dot on the screen
FIG.

desired,
stoppednotations

second scanning of the same line.
While a single line scan lays
down a series of green dots on the
screen with space between dots, this
space is completely filled at the
same time by red and blue dots,
with great overlapping of the dots.

for

more

before
for

not haye
a Brush
call?
At no

Scanning Sequence
The scanning sequence used in
the RCA color television system is
illustrated in Fig. 6. Here each
square represents a dot on the
screen. Because of the overlapping
of dots, each square should be ap-

fe1engineer

obligati°n

11ay,

find it
worth
time!

Write
afew

Cleveland 14, OhltriCS.A,

MAGNETIC RECORDING DIV.

DEVELOPMENT COMPANY

Canadian Representative: A.

you

YournOneY.

3405 Perktas Avenue
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proximately fifty percent longer
than shown.
During the first scanning field,
illustrated by the upper diagram in
this figure, the odd numbered lines
are scanned in order. That is, the
three colored dots are laid down in
order along line 1 as shown. Next,
line 3 is scanned with a displacement of one and one-half squares
for each color. The remaining odd
lines are scanned in order with the
color dot pattern shown. This scanning of the first field takes place in
one-sixtieth of a second. During
the second field, the even lines are
scanned, first line 2 with the colors
laid down in overlapping dots as
shown, then line 4 and so on. The
dot pattern laid down during the
third field is shown by the lower
diagram, where the odd lines are
scanned in succession. During the
fourth field, the even lines are again
scanned in succession with the color
dot pattern shown.
Thus, the odd lines are scanned
November,

1949-

ELECTRONICS

OTHER TYPES OF RECTIFIERS TOOK
THEIR TOLL AT THE TOLL GATES

THEN

1;
J

Seletron

IF« BRIDGED THE GAP!

SELENIUM RECTIFIERS

FNGINEERS working on New York's great Tri borough Bridge had a problem: Existing rectifier installations controlling 22 toll lanes were
not efficient. . . They were far too bulky for the
current and voltages delivered... They generated too

INSTALLATION AT TRIBOROUGH BRIDGE,
60 VOLTS OUTPUT, 45 AMPS. CONTINUOUS
DUTY, OPERATING 24 HOURS A DAY, 365
DAYS A YEAR.

much heat.
The solution? Ralph M. Thompson of the Electronic Signal Company, Williston Park, L. I., to
whom the contract was let chose and installed
SELETRON Selenium Rectifiers built on aluminum
... and the problem ceased to exist! For SELETRON
Selenium Rectifiers actually require no more than
1/5th the space needed for the old equipment; they
have low internal heat losses, and afford much better
voltage regulation.
The Triborough Bridge installation is typical of
hundreds of other applications where "job -rated"
SELETRON Selenium Rectifiers have paid off in top
performance. They are available in a variety of
assemblies to cover a wide range of currents and
voltages.

Perhaps you have a tough rectfication problem that SELETRON engineers can solve. Will you
Just address
us about it now? Our general catalog is yours for the asking, too.
Dept ES -24.

write and tell

ae RADIO RECEPTOR COMPANY, INc.
SELETRON DIVISION

Since 1922 in Radio and Electronics
Main Office & Factory: 84 North 9th St., Brooklyn II, N. Y.
Sales Department: 251 West 19th St., New York 11, N. Y.
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Simplified
Compact

Portable
Built to
900-2100 megacycles,
Navy Specifications
single band
for research
Directly calibrated, single
and production
dial frequency control
testing
Directly calibrated
attenuator, 0 to -120 dbm
CW or AM pulse modulation
Internal pulse generator with controls for width,
delay, and rate. Provision for external pulsing
Controls planned and grouped for ease of
operation
Weight: 42 lbs. Easily portable-ideal for airborne installations
Immediate delivery

-

Write for specifications investigate the
advantages of this outstanding new instrument.
DEPENDABLE ELECTRONIC
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AIRCRAFT
RADIO
CORPORATION

EQUIPMENT SINCE 1928

during the first field, but dots of the
same primary color are separated
by spaces. The even lines are
scanned during the second field,
again with spaces between like color
dots. During the third field, the
odd lines are again scanned but
with color dots displaced so that
the spaces are filled. The even lines
are scanned during the fourth field,
with the color dots displaced to fill
in the spaces left during the second
field scanning. Four scanning fields
are required to completely cover the
picture area, with all spaces filled,
with say, green dots. Simultaneously, the area is being covered
with red dots and with blue dots.
Since there are 60 fields per second,
it may be said that there are 15
complete color pictures per second.
It should be remembered that the
effective field rate for large-area
flicker is 60 per second, the same as
for current black -and -white receivers. At viewing distances such that
the picture line structure is not resolved, the effect of small -area
flicker due to line interlace and
picture -dot interlace is not visible.
Compatibility

When the radio signal from the
RCA color television system is received, on a current black-and -white
receiver, in good adjustment, the
output of the second detector is represented by Fig. 2H, or, when the
picture is of varying color, by the
envelope of Fig. 3B. With mixedhighs also transmitted as shown in

Fig. 1, the black-and -white receiver
then develops on its kinescope a
black-and -white picture with full
resolution. The 3.8 -mc sine wave
superimposed on the picture signal,
produces a dot pattern on the
kinescope, but due to interlace and
line structure the dots are not visible at normal viewing distance.
In a laboratory setup, using the
standard wedge pattern to test
horizontal resolution, the same resolution figure was obtained when
reproducing the color transmission
on an unchanged current model
black-and -white receiver as with the
same receiver on a well-designed,
well -adjusted, black-and -white system using present broadcast standards. The same resolution figure
was also obtained when reproducing
November, 1949
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WORK
TAT
LISTS
McGraw-Hill Industrial Mailing Lists are a direct
route to today's purchase-controlling executives
and technicians in practically every major industry.

These names are of particular value now when
most manufacturers are experiencing constantly
increasing difficulty in maintaining their own
lists.

Probably no other organization is as well
equipped as McGraw-Hill to solve the complicated problem of list maintenance during this
period of unparalleled changes in industrial
personnel. These lists are compiled from exclusive sources, based on hundreds of thousands of
mail questionnaires and the reports of a nationwide field staff, and are maintained
on a twenty-four hour basis.
Investigate their tremendous possibilities in relation to your own product or service. Your specifications are
our guide in recommending the particular McGraw-Hill lists that best
cover your market. When planning
your industrial advertising and sales
promotional activities, ask for more
facts or, better still, write today. No
obligation, of course.

Mc G RAW -H ILL.
DIRECT

MAIL LIST SERVICE

McGraw-Hill Publishing Co., Inc.
DIRECT MAIL DIVISION

330 West 42nd Street

ELECTRON ICS
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New York, 18, N. Y.
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TELEVISION

GRACOIL
or a Million"

-'One Good Turn

ilr4/04frizinea* Order these Gracoil TV Trans-

Vertical and Horizontal Blocking
Oscillator. Below Chassis
mounting

RELAYS and
CIRCUIT
SELECTORS

formers and get identical physical and electrical duplicates of
original units used in all popular
receivers. Used and endorsed
by leading TV set manufacturers.
Dependable. Trouble -free. We
invite your inquiry. Write.
Vertical and Horizontal Blocking
Oscillator. Above Chassis
mounting

Plate and Filament Transformer
with and without Magnetic

Vertical Deflection Output
Transformer

Shielding

COMPANY
GRAMER
THE Electrical
Coils and Transformers

CHICAGO 19, ILL., U.S.A.
ESTABLISHED IN 1935

2734 N. PULASKI ROAD

REMOTE CONTROL
SELF -STEPPING OR
EXTERNAL IMPULSING

POSITIVE
DETENT ACTION

for REMOTE CONTROL
of MULTIPLE
COMPLEX CIRCUITS
Many versatile designs of stepping,
counting, adding and subtracting,
latching, and circuit selecting relays are made possible by the
combination of the Ledex Rotary

Solenoid and wafer type rotary
switches. Self -stepped or exter-

nally impulsed, the device is immediately adaptable to many

,.-----...

110.45°C

Aerocom's new V. H. frequency AM radiotelephone/
telegraph transmitter is designed and built to operate
amid ice and snow or steaming jungles, and what's more,
this fine transmitter will give long trouble free efficient
service with low maintenance and operating costs.
V H- 2 0 0

MODEL

The model illustrated (VH-200) operates on
one Crystal Controlled frequency (plus one
closely spaced frequency) anywhere in the
range 118-132 Mcs. or 132-165 Mcs., A-1 or
A-3 AM. Nominal carrier power 200 watts
up to 132 Mcs., reduced power up to 165
Mcs. Low temperature operation using gas

remote control applications. A
choice of wire sizes permits a wide
range of operating voltages and

power requirements. Various types
of mountings further increase its

adaptability. In addition to its
positive control of multiple, complex circuits, a reserve of mechanical power is available for the per-

formance of duties other than
switching operations.
We supply to quantity users and
solicit the opportunity to be of
assistance in solving multiple circuit relay problems.

filled rectifiers. Normal temperature operation using mercury vapor rectifiers. Relative
humidity up to 95%. Complete technical

data on request. Aerocom builds other
radiotelegraph/telephone transmitters with
accessories, and invites your inquiry if you
have a communications problem.
CONSULTANTS, DESIGNERS AND

MANUFACTURERS

OF STANDARD

WRITE DIRECT TO

OR SPECIAL

ELECTRONIC. METEOROLOGICAL AND COMMUNICATIONS EQUIPMENT

AER
Reg. U. S.

-u -

COM

118 WEBSTER

Pat. Off.

AERONAUTICAL COMMUNICATIONS EQUIPMENT.
3090 Douglas Read. Miami 33, Florida

INC.

STREET

DAYTON 2, OHIO

Equipeletro Ltda., Caiaa Postal 1925, Rio de Janeiro,
Brasil er Henry Newman Jr., Apartado Aereo 138, Barranquilla,
Radele.. Reconquista 46, Buenos Aires, Argentina
Colombia
DEALERS:

t
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the color transmission on a color
receiver.
For color transmissions received
on a color receiver, band saving is
accomplished for the radio channel,
by the sampling process wherein
the color signals are transmitted in
time -multiplex fashion. Further
band saving is achieved through
picture -dot interlacing. At the receiver the effect of the greater
bandwidth is restored by the inverse sampling and by circuit arrangements to scan so as to picture dot interlace.
For color transmissions received
in monochrome on a current black and -white receiver no band saving
is involved, but because the transmitted signal contains all the resolution which a black-and -white signal of the same scene would have,
the resulting monochrome picture
will have the full resolution of the
current standards.
To adapt a current black-and white receiver to receive color
transmissions in color will require
the addition of circuits to accomplish the inverse sampling a picture -tube viewing arrangement or
combination and associated power
supplies.

Cathode -Ray Presentation for
Infrared Spectrometer
BY JOHN H. JUPE

"The Standard

when you use

the

Audax

ELECTRONICS
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POLYPHASE
HEAD

POLYPHASE...
Also available complete with

ONE

single unit
plays

ALL

your records

SUPERBLY...
and at less

VISUAL

commercial type modified so that
the prism moves synchronously
with the time base.
The source of infrared radiation
is from a Nernst filament or Glow -

Others
Are Judged
and Valued"

for any arm

Middlesex, England

presentation of infrared
spectra on a long -persistence cathode-ray tube is now feasible for industrial and scientific research
with a unit developed by Marconi
Instruments Ltd., England. In its
present form the instrument is
capable of scanning a band about
3 microns in width anywhere in the
range of 2 to 16 microns in a total
time of some 15 seconds. Such
rapid examination of the spectrum
of a sample is particularly useful
when the spectrum is changing
rapidly, as in chemical reactions.
The spectrometer used with this
cathode-ray apparatus may be any

by ichich

than the cost

of ordinary
magnetic pick-ups

special arm

Enjoyment of today's
discs (micro, 78 rpm,
etc.) requires a single
pick-up unit capable of
delivering such quality
performances as would
be delivered by two or
more separate high
grade magnetic units,
each designed expressly
for a given type of
recording.
The new AUDAX Reproducers do just that!
Your admiration will be
aroused when you see
and hear POLYPHASE.
You will know that it
performs important
functions that no other
unit does ... that this is
the logical instrument
for YOU ... whether
you play one type or
several types of records.
Wide range performance
with any type disc;
genuine sapphire or
diamond styli, replaceable by the user himself;
needle radiation very
low; ear quality

por excellence!
There's an AUDAX to
suit every purpose ...
available also for
Radio Stations.
Write tor Editorial

fieprint on

POL) I'H.1SF. I'rinciplc,r

COMPANY
AUDAK
York
500 Fifth Avenue
New

18

"Creators of Fine Electro -acoustical Apparatus since 1915"
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IF

IT'S

NOT

I

SPECIAL

f

SEE

1

"Just a Product

PROGRESSIVE

KEEP

YOUR

COSTS

DOWN

Progressive

specializes in manuheads, threads
and finishes on any metal or alloy
adapted to cold upset. Please
write for catalog showing many
Progressive specials. Catalog includes purchasing and engineering helps.

facturing special

74e

PROGRESSIVE

MANUFACTURING
ENLARGED VIEW

CO.

50 NORWOOD ST.

TORRINGTON, CONNECTICUT

TYPE

TCO-1

MICR OVO T

OPER. TEMP. 75 -C

RATING 6.3V.

es,,,,t

PRECISION TEN -TURN POTENTIOM EIER

7

L

2
s

You get permanent accuracy be couse the resistance wire is locked
in place. It is precision positioned
and monied integrally with the
housing.

r
1

Type BH6

.

1

You get 2 ecise positioning of the
moving contact because of the

precision

sealed

You get
fine resolution because
of the 4:1'2" length of resistance
wire in ttu spiral element.

8

You get a resistance output directly
proportional to shaft rotation within ±0.1% of the total resistance.
Every potentiometer is automatically mac sine tested for linearity

.

hermetically

.

a

problem

.

performance based

.

.

on

Bliley's complete knowledge of

Type TCO-1
. Temperature
control oven
. . for performance
-t'- .0001% between -55°C and
+70°C . .
specify BH6 crystal
units with TCO-1 temperature
control ovens. (For dual units
specify TCO-2). Precision performance based on Bliley's complete
knowledge of temperature control
.

.

Units for immediate shipment:
1,000 to 30,000 ohm range.
Special resistance values made to order.

WRITE TODAY FOR
ENGINEERING INFORMATION

at 101 points.

GIBBS

DIVISION

THE GEORGE W. RORG CORPORATION
D

.

in demand where space

frequency control applications.

Terminals soldered to ends of re sistance sl:ment before moulding.
Entire resistance circuit is an integral part cf the housing.

7

...

limitations are

You get good rigid terminals because they are moulded integrally
with the housing.

You get accurate setting and re setting due to anti -backlash spring
in contoc: guide.

Miniature size

. .

.

Frequency range . .
MC to 100 MC . . . Tolerances
meet all commercial or military

specifications

e

A COMPLETE

FREQUENCY CONTROL

You get permanently accurate settings, snaoth action and low
uniform :argue provided by the
stainless steel, precision ground,
double thread lead 3ReW guiding
the moving contact.

le.

5.5W

KNOWLEDGE OF

crystal unit.

two bearings supporting the rotor
assembly.

,/

-

E

L

A VA N

WISCONSIN

ovens.

1rrFirst

...

For 20

Years"

73L(C y
CRYSTALS

BLILEY ELECTRIC COMPANY

UNION STATION BLDG., ERIE, PA.
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This Phenolíte Insulator*

(continued)

licked our

production
headache
in

a

hurry.

Unit developed by Marconi Instruments,
Ltd., St. Albans, Hertfordshire. England,
for displaying infrared spectra on a long persistence c-r tube. In addition, wax

-

paper recorder at lower center provides
permanent traces

bar element. After being mirror focussed, the radiation is interrupted by a 20 -cps chopper disc, so
that the voltage pulses developed by
the radiation detector, bolometer
or thermopile may be amplified by
an a -c amplifier.
A cam or gear assembly can be
used to give the prism drive the required scanning range. A simple
gear -changing mechanism is best,
as the wavelength is not a linear
function of the rotation of the
prism. To cover a given range at
any part of the spectrum a number
of cams would be needed.
The voltage pulses from the radiation detector are fed into an a -c
amplifier having a total gain of 100
db at 20 cps and a flat response between 1 and 40 cps. The rectified
unsmoothed output may be coupled
to the Y -plates of the c -r tube via
a deflection amplifier, so that each
radiation pulse will be represented
by a proportional deflection on the
screen. Alternatively, the rectified
output of the amplifier may be
smoothed by an R-C filter and used
to control the amplitude of a 500 cps square -wave carrier, the circuit being adjusted so that zero
energy falling on the detector will
give a very small carrier amplitude.
The modulated 500-cps signal is
amplified by a single variable -gain
stage and finally by a paraphrase
amplifier in which the two anodes
feed the Y -plates of the c -r tube.
Between the variable -gain stage
and the grid of the paraphase amplifier is a d -c restoring circuit
(clipping circuit) with adjustable
bias, which permits the modulation
envelope to be displayed relative to
ELECTRONICS

-
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Required:
A material with very high insulation resistance under
all atmospheric conditions-with good mechanical
strength and ready machinability. Phenolite, laminated plastic, with all these qualities, plus-was the
perfect answer.

In your development of efficient, economical

products, it pays to investigate
about one-half the weight of aluminum,
possesses an unusual combination of proper-

HENOLITE
laminatéd PLASTIC

ties-a good electrical insulator, great mechanical strength, high resistance to moisture;
ready machinability. Sheets, Rods, Tubes,
Special Shapes.
tough, horn -like material with high dielectric and mechanical strength. Excellent
machinability and forming qualities, great
resistance to wear and abrasion, long life,
light weight. Sheets, Rods, Tubes. Special
Shapes.
A

NATIONAL

F I BxRE
PEERLESS

INSULATION

The first fish paper developed for electrical
insulation. Strong, smooth, flexible, with
excellent forming qualities. High dielectric
strength. Sheets, Rolls, Coils.

To help you solve your specific development problem-available
without obligation-National Research and Engineering Service.

NATIONAL VULCANIZED FIBRE CO.
WILMINGTON
Offices

in

DELAWARE

r'

Principal Cities

Since 1873
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Standard
WORLD'S MOST ACCURATE AND RUGGED
TIME MEASURING INSTRUMENT.
CAN BE MANUALLY OR ELECTRICALLY
FURNISHED IN PORTABLE
OPERATED.
CASES OR FOR PANEL MOUNTING
T-IE

Model

Reads

Totalizes

Accuracy

S-100

1/5

sec.

6000 sec.

±.1

sec.

S-60

1/5

sec.

60 min.

±.1

sec.

SM -60

1/100 min.

60 min.

±.002 min.

S-10

1/10 sec.

1000 sec.

S-6

1/1000 min.

10 min.

±.02 sec.
±.000! min.

S-1

1/100

60 sec.

±.01

MST

1/1000

.360 sec.

±.001

sec.

30 sec.

±.002

sec.

sec.

sec.

MST -500 1/1000 sec.

Very Much in the
T. V. PICTURE!

sec.

WRITE FOR BULLETIN 1153
Special High Frequency Assemblies
for Television application.

also Standard Chrono -Tachometers
Standard Custom-built Laboratory Test and Distribution panels

Electric Time
AMNIA!)

"1" Standard
97 Logan Street

Co.

Springfield, Mass.

r

Kinescope Socket Assemblies

300 OHM

Poztjee

(Catalog No. 22007, 22007-A, 22007-B)

300 Ohm Parallel Twin
Construction Line Cables

Peew"64
T. V. Power

i°4

Supply Cords

(Catalog No. 42007)

5494"e'
STODDART NM -20A
RADIO INTERFERENCE AND FIELD INTENSITY METER
portable unit that you can DEPEND
upon! Designed especially to withstand the rigors of all-weather field
operation and yet provide reliable
performance.
A

Measures FIELD INTENSITIES of radio
signals and r.f. disturbances using
either a rod antenna or a rotatable
loop antenna.

voltmeter (balanced or unbalanced),
frequency selective over the CONTINUOUS RANGE 150 kc to 25 mc.
ONE

MICROVOLT

SENSITIVITY

as

a

two -terminal voltmeter; 2 microvolts per -meter using rod antenna.

Four Conductor Leads for
Rotating Antenna Controls

PHALO SINGLE CONDUCTOR
AND HOOK-UP WIRE!
Phalo is fully equipped to assemble
special harness or assembly requirements for almost all Television applications. Send for your copy of the 22
page PHALO Catalog NOW!

Operates from self-contained dry batteries or externa A.C. power unit
providing well-regJlated filament and
plate supplies.
May be used as a two -terminal r.f.
Write for complete technical data

STODDART AIRCRAFT RADIO CO.

Main office and plant:
6644 Santa Monica Blvd.
Hollywood 38, Calif.
Phone: Hillside 9294
192

1346 Connecticut Ave.
8-247 General Motors Bldg. duPort Circle Bldg.
Detroit 2, Michigan
Washington 6, D. C.
Phone: Trinity 1-9260
PhonE: Hudson 7313

Corner of

Commercial Street

WORCESTER, MASS.
Manufacturers of Thermoplastic insulated wire,
cables, cord sets and tubing
November,
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a linear datum on the c -r screen.
The advantage of using a 500 -cps
square-wave carrier system is that
the c -r tube spot remains stationary for a considerable fraction of
each cycle, thus giving bright upper
and lower limits to the trace.
The first method of presentation
gives the spectrum in greater detail but the latter is to be preferred
when the signal-to-noise ratio is
small.
A time base for the c-r tube is
provided by a potentiometer elec-

trically linked to the spectrometer
prism drive, with one potentiometer
slider connected to one X-plate and
the other X -plate to a voltage corresponding to the mid -point of the
potentiometer. For the return of
the prism to the starting point of
the scan the spot is extinguished
by a relay mechanism.

If
the
Problem

2 Kiw

is
ELECTRONIC

AMPLIFIER

CONTROL
WIT

DUAL DIVERSITY

Square Wave Calibrator
By

CHARLES MARKEY
HERBERT L. POLAK

and

CONVERTER

... look to

for the answer

Department of Neurology
College of Physicians and Surgeons
Columbia University and the
Neurological Institute of New York

encountered

ELECTRICAL ACTIVITY

in biological research may be recorded permanently for visual inspection by means of a cathode-ray
tube and a camera with continuously moving film.
To obtain the most information
from the recorded data, some
equally permanent system of calibration must also be employed. The
square wave generator shown in the

accompanying circuit diagram may
be used for calibrating the amplitude of the input signal down to a
few microvolts and for indicating
time on the record.
The basic circuit of the square
wave calibrator consists of two

From amplifiers to electronic repeaters

...

RECEIVER
from diversity converters to complete reASSEMBLY
ceiver assemblies, test instruments and
frequency multiplier units, B & W equipment is backed by men who have spent a
lifetime in the electronic field . . . men
who know the problems of radio and
electronics and how to solve them.
Modern, up-to-date facilities are ready
B&W DISTORTION
to convert the designs of these engineers
METER
into components or complete assemblies,
designed and fabricated to withstand the
toughest assignments and carrying the
BSW
B & W trade -mark, recognized the world
ALL BAND
FREQUENCY
over for excellence.
MULTIPLIER

R,

A

300,000

NE -2

Write for the latest

NE -2

0

(APPROX. SEE TEXT)

=

Q
B

^3

22iV
0-200
OUTPUT

FIG. 1-Circuit diagram of square wave
calibration signal generator for 0.1 to
1,000 cps

-

& W Catalog to: Dept. EL -119

t

135 V
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BARKER &WILLIAMSON,INc.
237 Fairfield Avenue

Upper Darby, Pa.
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3 GREAT

LOOKING FOR
TIME DELAY ?

1110N6S

meet changing

pickup needs!
NOW a full line of Tirone's amazing
ceramic pick ups-made by famous
Sonotone! All with these great basic
features: Full frequency (response
from 50 to 10,000 cycles.) Bell -like
supertone makes new or old players
thrilling. Climate -proof, moisture -

proof, fungus -proof! Lightest pressure
saves needle wear, revives worn records.
NO needle talk! NO crystals, magnets,
filaments to fail. NO pre -amplifiers.
Performs perfectly for years!

AGASTAT
Readily adjustable-instantaneously recycling-wide variety
of applications. Write for literature.

AMERICAN GAS ACCUMULATOR COMPANY
1027 Newark Avenue

Elizabeth 3, New Jersey

DEEIVERY

ALL

rYPpS
a

ED

s

help make your products
fully non -corrosive
For first -quality stainless fasten-

ings see Allmetal first! All types

and sizes of machine,set, self -tapping,
wood screws, nuts, bolts, pins, washers,
rivets, available for IMMEDIATE DELIVERY from
America's most complete stock. Specials to order.

WRITE, ON YOUR LETTERHEAD, FOR CATALOG No. C49

MAN UFACTU

PeNEss
sTF

e

y

6G
ENEº
194

RS

SINCE

29

ALL NI ETAL
R

E

1

9

33 GREENE STREET. NEW YORK 13. N. Y.

Call your Jobber or write to
SONOTONE, Box 5, Elmsford, N. Y.
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ransformers
FOR TODAY'S
MORE EXACTING

REQUIREMENTS
POWER

CHOKES
ENCLOSED CASE, compound
filled, for high moisture resist.
came Standard cases up to 500
VA Wide range of standard
audio transformer units.

--AUDIO
- -

FILTERS

For Television and all other applications where specifications are precise and the emphasis is on qual-

ity and performance, famous
FERRANTI transformers offer
superior value.

Fig.

2-Wave shapes obtained at

1,000

cps (top), 530 cps (center) and 250 cps

gaseous discharge tubes as shown
in Fig. 1. GE type NE -2 neon lamps
are used since they meet the
requirements for wave shape, high frequency limit and stability of operation, and have the additional advantage of requiring no heater
power. The calibrator is entirely
battery operated to eliminate a -c
ripple from its output.
Square waves with frequencies as
low as 0.1 cps and as high as 1,000
cps are easily obtained with this
circuit, as shown in Fig. 2. This
range is covered in steps by changing C and R, simultaneously. Upon
closing the switch, V, will ignite
first because V. has an opposing
battery bias. As V1 conducts it will
charge C and build up a biasing
voltage opposing the voltage across
AB.
As

the charging current decreases so will the voltage drop
across R, and the potential across
AB will rise and cause Vº to ignite.
The ignition of V. will draw a
larger current through R,. The voltage drop across this resistor will
increase suddenly and the potential
across AB will fall almost instan ELECTRONICS
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HERMETICALLY SEALED and
compound filled cases. Glass or
ceramic sealed terminals. De
signed to meet JAN salt water
immersion Vests.

Into each unit goes long years of
specialized experience, plus up-tothe-minute knowledge of today's
improved practices and latest materials. Our large and varied stock
of patterns, tools, and dies often
permits us to supply "custom"
requirements from standard parts,
effecting worthwhile savings. We invite your inquiries.

FRAME TYPE for mass
production, minimum cost and
weight for enclosed equipment
OPEN

FERRANTI
ELECTRIC, INC.
30 ROCKEFELLER PLAZA
New York 20, N.Y.
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IMPROVE YOUR PRODUCT
service?
add attraction
safety

CAN
.

.

PILOT LIGHT

a

what lamp to use

-- what
what

DIRL[Ò

to

I

it

it will cost

/,C'rW-GCGG

MAY BE THE ONE
Designed for low cost NE -51 Neon
Patented

U/L Listed

Rugged

Catalogue Number 521308
for 110 or 220 volts.
SAMPLES

1

>>¡,',

it will

THIS

Built-in Resistor

I

C/Jrjì7C!/JlGf'

.

I

UsÓ $Ij.VER

CRAPH1

- 997

I

I

I

I

IILOII'i

1
1

for design purpose
NO CHARGE
for the

NEW''

Write

Write

us on

HANDBOOK

OF PILOT LIGHTS."

your design problems.

I

p

The DIAL LIGHT COMPANY of AMERICA

MqQk

Foremost Manufacturer of Pilot Lights.
900 BROADWAY, NEW YORK 3, N. Y.

TELEPHONE SPRING 7-1300
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engine

performance curve. Ignition was
about 8 degrees after top dead
center. Peak pressure occurred 13
degrees after top dead center,
thus angular position of crank is
more favorable for efficiently converting pressure thrust into mechanical rotation. Small markers
on curve are 5 degree indications,
larger markers, top dead center.

CONTACTS

PREVENT OFF -FIRING DAMAGE
maintain

a

perfect pressure -time curve with the

SYNCRO-MARKER PRESSUREGRAPH
Instantly Shows whether you're firing on top dead center. Off firing may mean
broken piston rings, crankshafts, other damage. The Pressuregraph gives you a full
detailed picture of the firing, of pressure variations, both regular and instantaneous.
It measures pressure rise with time, accurately and precisely, from vacuum to
14,000 PSI.

provides oscillograph pictures which show relation of pressures to
engine shaft rotation (top dead center), relation of pressures to time (milliseconds)
or indications in degrees of rotation. Also applicable to gas, steam or hydraulic
line measurement of static, dynamic or instantaneous pressures. Installation
requires only threaded hole in region where pressure is to be checked.
The Pressuregraph

. Write For Booklet,
TODAY
Of Pressure And Displacements"

"Electronic Methods For Measurement

ELECTRO
PRODUCTS LABORATORIES INC.
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.OINIZMINMNINIIINISNI.111.®©
4507 N. RAVENSWOOD AVE., CHICAGO 40, ILL

in BRUSHES
for high current density

minilow contact drop
self -lubrilow electrical noise
cation
in CONTACTS
for low resistance non -welding
character
mum wear

GRAPHALLOY works where others won't!
Specify GRAPHALLOY with confidence.

A

special silver -impregnated grc,phite

GRAPHITE METALLIZING
CORPORATION
1055 NEPPERHAN AVENUE, YONKERS 3, NEW YORK

Pioneer Manufacturers of Electronic Equipment
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taneously. This drop in voltage together with the acquired capacitor
biasing voltage will extinguish V,.
While V, is conducting C will discharge through RY; V, will thereby
lose its biasing voltage and ignite.
Simultaneously with the ignition
of V, the voltage across AB will
drop suddenly and extinguish V.,
and the cycle will repeat. A steady
d -c voltage appears across output
resistance Re when V. conducts, and
no voltage appears when V, conducts. The circuit parameters are
adjusted properly when the conduction periods of V, and V. are equal,
resulting in a square wave.

Initial Adjustments
is adjusted as folcircuit
The
lows: the branch through V, is

opened, allowing V$ to conduct. Resistor R, is varied until the meter
registers the full-scale value of 200

microamperes. Having determined
R, in this way, it is now fixed for all
frequencies.
The output voltage will be
0.0002 x R, volts, peak -to-peak. A
step potentiometer may be substituted for R, to obtain a range of
known output voltages. The value
of R. should be negligible in comparison to R1. Reconnecting the
branch through T, and selecting a
value for C, R$ is adjusted until the
pulse width (Ts conducting) is
equal to the pulse spacing (T, conducting) .
The lowest frequencies are correctly adjusted when the duration
of meter deflection is equal to the
duration of no deflection. At the
higher frequencies, where the meter
cannot follow the rapid changes, the
correct adjustment of Rº will show
an average deflection of half scale
or 100 microamperes. After adjustment the meter may be eliminated
entirely.

Electronic Watch Tinier
BY JOHN H. JUPE

RECENTLY - DEVELOPED

METHOD

of testing watches is employed
in an electronic watch timer now
being produced by a British firm.
It depends on the ticks of the watch
being picked up by a microphone,
amplified and compared with a
ELECTRONICS
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D. C.

HEAT

RESISTANCE

THERMOCOUPLE

STRAW AND PIRANI
GAUGES

AMPLIFIER

PRESSURE

LIGHT

IONIZATION

PHOTO CELL

---'

GAUGE

OSCILLOSCOPE

MOTOR

RECORDER

POR

MEASU EMENT

-

RESPONSE

RELAY

CONTROL

Performance plus Versatility
THE Microsen D. C. Amplifier provides stable and accurate
amplification that is simple in operation, compact in design, moderate in cost. Particularly adaptable to laboratory
and field work, the Microsen Balance principle assures the

advantages of high gain with stability and fast response. The
versatility and scope of this electronic instrument opens new
fields in engineering research and process development work.
Line voltage variations of 15 per cent cause output changes
of less than .5 per cent. There are no mechanical rectifiers or
choppers. Tubes are standard. Time constant from .00i to .2
seconds. Drift less than 5 microvolts per day.
Models available include Voltage, Current and Potentiometer Type Amplifiers, Direct

Current Converters, Direct
Current Transformers and engineered designs to meet special requirements.

J

For complete data including operation, applications, advantages
and specifications-write for the
Microsen D.C. Amplifier Bulletin.
MAXWELL

_

z

Middlesex, England

A

MICROSEN

MICROSEN
D. C.

AMPLIFIER

,X Product of

MANNING, MAXWELL & MOORE, INC.
STRATFORD, CONNECTICUT
Makers of 'Microsen' Electrical and 'American' Industrial Instruments, 'Hancock'
Valves, 'Ashcroft' Gauges, 'Consolidated' Safety and Relief Valves. Builders of
'Shaw -Box' Cranes, 'Budgit' and 'Load Lifter' Hoists and other lifting specialties.
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M ANYways to ship...
but only ONE
RAI LWAY
EXPRESS
Before you

p_ask yourself these
2.
3.
4.
5.

WIND more
COILS

faster

WITH YOUR
PRESENT

COIL -WINDING

MACHINE!
{

W

ou:sroe,-

Will the carrier be able to handle my shipment,
regardless of its size or weight?
Is it a complete service, with pick-up and delivery?
Is it a dependable service, with national coverage?
Will be dealing with one responsible carrier?
Will the charge be all-inclusive?
I

You can say YES to every question when you use RAILWAY
EXPRESS, America's COMPLETE shipping service, because only
RAILWAY EXPRESS can offer you ALL these advantages.
For dependab'e, economical shipping, where and when you need it,

specify and use RAILWAY EXPRESS every time!

NATION-WIDE RAIL-AIR SERVICE

,4nii- ,corrosive
STAINLESS STEEL FASTENINGS
DO THE JOB

Be++eri

In Electronics, Stainless Meets Every
Test Devised for Fastenings!
Non-magnetic, resistant to corrosion or vibration, impervious to
heat or cold, permanent
whatever the quality you demand,
count on stainless fastenings to provide the most efficient answer!
Reduce maintenance and look for longer life with stainless!
.

.

7,000 Varieties
Anti -Corrosive, America's oldest and largest supplier dealing
exclusively in stainless fastenings, carries this tremendous
stock for your convenience .. phis a special order service
available for occasional odd sizes
.

IFrite TODAY for Folder C-49 for Further Information!

use

ppMCO
g Tensions

tor

PERFECT

COILS

Installation of these inexpensive

PAMARCO tensions lowers wind-

ing costs because each machine
will accommodate more coils at
higher winding speeds. In addition
to increased production, PAMARCO
tensions raise production quality.

Free -running action practically
eliminates wire breakage and

shorted turns. Simple thumb screw
setting quickly adjusts for any wire
gauge. No tools or special skill are
needed for operation. For
complete data call or write.

PAPER MACHINERY

Metal Products Co., Inc.

& RESEARCH, INC.

Manufacturers of STAINLESS STEEL FASTENINGS
CASTLETON-ON-HUDSON, NEW YORK
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STANDARD SIGNAL GENERATOR
standard frequency, and the difference being presented on a cathoderay tube.
The alternating voltage from the
standard has a frequency of 20 cps
and is supplied by a crystal -controlled oscillator and a series of
frequency dividers. This voltage
causes a spot to rotate 20 times a
second on the screen of the cathoderay tube and gives the impression
of a circle. The brightness of this
circle is adjusted so that it is just
invisible when a watch is not being
tested. When a watch is placed on
the test table the tick is picked up
and amplified and the signals used
to increase the brilliance of the spot
so that it can be seen at one point in
its path. The spot moves in a
clockwise or counter -clockwise direction according to whether the
watch is gaining or losing, and the
distance through which it moves
around the circumference of the
circle in a given time shows the
rate at which the watch is gaining
or losing.

20

CYCLES

50 MC.

TO

IN ONE INSTRUMENT!
Laboratory Standard is designed for the extremely wide
frequency coverage of 20 cycles to 50 megacycles, employing
two specially designed oscillators.
THIS new

A low frequency oscillator, in the range from 20 cycles to 200 kilocycles, provides continuously variable, metered output from 0 to 50

SURVEY OF NEW TECHNIQUES
A RECENT

British instrument de-

velopment makes continuous magnetic records of six separate current or voltage waves on the
surface of a rotating steel cylinder.
The recordings are played back by a
special magnetic scanning system
and displayed on a cathode-ray tube.
The apparatus was developed to
record random electrical disturbances which occur at rare intervals.
It can also be used to obtain records
of excess current or voltage conditions in a power supply system.

volts across 7500 ohms. This is sufficient for most measurements at
audio and supersonic frequencies. It may also be used as the modulator for the radio frequency oscillator.

radio frequency oscillator covers the range from 80 kilocycles to 50
megacycles. It provides metered output, continuously variable with
an improved mutual inductance type attenuator, from 0.1 microvolt
to 1 volt. This voltage range makes possible most receiver measurements including the determination of a.v.c. characteristics and interference susceptibility.
A

SPECIFICATIONS:
Frequency Range: 20 cycles to 50 megacycles.

(20 cycles to 200 kilocycles in four ranges;

80 kilocycles to 50 megacycles in seven ranges; plus one blank range.)

Frequency Calibration: Direct reading dial, individually calibrated for each range.
Frequency Accuracy: 20 cycles to 200 kilocycles, accurate to ± 5%. 80 kilocycles to 50 megacycles, accurate to ± 1%.
Output Voltage and Impedance: 0 to 50 volts across 7500 ohms from 20 cycles to 200 kilovolt across 50 ohms over most of the range from 80 kilocycles to 50
cycles. 0.1 microvolt to
megocycles. (Improved mutual inductance type attenuator.) The output voltage or impedance of
1

either range can be changed by the use of external pads.

in sea water
is due to magnesium sulfate (0.22
percent of sea water) rather than
sodium chloride (2.69 percent), according to results of ultrasonic experiments by R. W. Leonard of the
University of California. Waves at
60,000 cps' were reduced to halfintensity at 200 yards in sea water
as compared to 2,000 yards in fresh
water, chiefly because of the magnesium sulfate.
ABSORPTION OF SOUND

ELECTRONICS
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-50

KC
MC range) Continuously variable from 0 to 50% from 20 cycles to
20 kilocycles by internal low frequency oscillator or external source.

Modulation: (80

Harmonic Output:

Less

than 1% from 20 cycles to 20 kilocycles; 3% or less from 20 kilocycles

to 50 megacycles.

Leakage and Stray Field:

Less

than

1

microvolt from 80 kilocycles to 50 megocycles.

Power Supply: 117 volts, 50 to 60 cycles. 75 watts.
Dimensions: 15" high x 19" wide e 12" deep, overall.

Weight:

50 lbs.

MEASUREMENTS
B
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T
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CORPORATION
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(continued from
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nary or decade scaler, choice of
scaling values; self-contained high voltage supply from 500 to 1,600
volts; and a count rate meter with
ranges of 500, 5000, and 50,000
counts per minute.

Permanent Magnet
GENERAL ELECTRIC CO., Pittsfield,
Mass. Alnico 5 DG (directional

gain) is a new permanent magnet
material in which the crystal struc-

A NEW
MINIATURE POWER
TRANSFORMER FOR
USE IN AIRBORNE &

ture of the magnet is aligned in the

PORTABLE
EQUIPMENT

Illustration shows
relative size of
HORNET and conventional transformers of
comparable capacity.

FEATURING

SMALLER SIZE
than any previous design, through the use of newly developed class H insulating materials, and design techniques. As
shown above, HORNET transformers are only about onefourth the size of similarly rated conventional transformers.

GREATER POWER OUTPUT
because of improved design and construction. HORNET
transformers operate with unimpaired efficiency at high temperatures, and are suitable for operation at ambient temperatures as high as 150 deg. C. High output plus smaller size and
lighter weight make these units ideal for use in airborne and
portable equipment.

MEETS

JAN SPECIFICATIONS

direction of magnetization. As a
result manufacturers who use permanent magnets may now use
smaller magnets (comparison is illustrated) to do the same jobs formerly done by larger magnets. A
reduction in the size of the loudspeaker magnetic frame and corresponding cost reduction is now
possible.

Audio Sweep Generator
CLOUGH BRENGLE CO., 6014 Broadway, Chicago 40, Ill., announces an
automatic audio sweep generator
with a frequency of from 25 to
32,000 cycles in one continuous
range. The automatic sweep may
be adjusted in that range to any
spread from 500 to 10,000 cycles, or
the instrument may be operated
manually. Waveform distortion is

HORNET transformers are designed and built to meet requirements of current JAN T-27, and equivalent specifications.
Write for descriptive bulletin
of sizes and specifications

NEW YORK
TRANSFORMER CO., INC.
ALPHA, NEW JERSEY
200
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Vega,

er?

FLEXIBLE byAVEGUIDES

Volume users

.saue

of

IN VIDEO TRANSMISSION

sftecau

eitd

and allied devices

turn first to

UNITED-CARR
for cost-cutting

design engineering
service
Titeflex Waveflex Waveguides
used in television transmission.
Assembled lengths of Waveflex
over 30 feet long connect movable antenna with transmitter
inside building.
Antenna is

Send us your specifications or
requirements. Address Dept. 14

®

UNITED-CARR FASTENER CORP.

directed at

Cambridge 42, Mass.

Empire State
Bldg. faintly

MAKERS

visible in background.

S

TENER S

HEAT RESISTANT WIRES FOR EVERY APPLICATION

P'zd6em?

concerns heat and age resistance,
we're specialists and have been for
twenty years. Whether it is dropping
excessive voltages-maintaining higher
than ambient temperatures in equipment-high current conductors-heating element leads in crystal temperature
control ovens-if it's got to be tough to
continually withstand wear and tear...
If it

Titeflex Waveflex Waveguides
give you all the advantages of
rigid waveguides plus the additional feature of flexibility. Complicated bends and twists can be
made with virtually no change in
installaelectrical properties
tion costs are lowered ... design
problems are simplified. Wave flex Waveguides are made in
many standard types to Army Navy specifications-or our engineers will develop special styles

...

Write for

TITEFLEX, INC.

..eEeeGd Caf2 GfGlte ie00

J.

TRIAL ORDER

November, 1949

LINE

CORD

THERMOCOUPLE WIRE
ASBESTOS LEAD

& FIXTURE WIRE
INSULATED
RESISTANCE WIRE

FIBERGLAS

INSULATED WIRE
WIRE TO ANY

ede aftd GI+teJL
OR

A CARLOAD consult

THE LEWIS ENGINEERING CO.
L)
/
ir
NAUGATUCK

-

RESISTANCE

SPFCIFICATIONS

FOR A

COMPLETE WAVEFLEX CATALOG

ELECTRONICS

HEATING ELEMENTS

Send your electronic control, communications or appliance wiring specifications for a recommended solution by our engineers.

for you.

500 Frelinghuysen Ave., Newark 5, N.

.

HEATING UNITS

HAVE YOU A

Zf/úce

..

CONNECTICUT
201
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less than 0.5 percent and sweep calibration is linear, sweep frequency
being adjustable from 2 to 10
sweeps per second. Complete construction and operational data are
given in bulletin 22A.

Electronic Relay Switches
DESIGNS, P. 0. Box 248,
Forest Hills, N. Y., has available
three types of relay switches for
automatic controls and gaging devices: the Cat. 107 for two-position
CORAL

S.S.WHITE flexible shafts

brains, too!

and S.S.WHITE

For over 70 years these brains have been thinking
about flexible shafts. They have been studying and
planning how to make them better, smoother run-

control having two input terminals, the Cat. 108 (illustrated) for
floating type control having three
input terminals, and the Cat. 109
for gaging having three input terminals plus pilot lights to indicate
measurements of out-of -tolerance.
Contact ratings may be obtained
for controlling 5, 10 or 35 amperes
at 115 volts a -c.

ning, longer lasting. They have worked out a wide
range of successful applications. They have, in fact,
accumulated a vast knowledge of flexible shafts and
experience as to what they can do and can't do.
The point is-these brains are ready to work for
you on any problem dealing with the application of
flexible shafts for power drives or remote control.
They can save you time and trouble because, in all
possibility, they already have the answer to your
problem. They may help you reach a more satisfactory answer, because the application of flexible
shafts to all kinds of requirements and conditions is
their special business.

R-F Power and SWR

Measuring Unit
M. C. JONES ELECTRONICS Co., 96

North Main St., Bristol, Conn. The
Model MM 560 series Micro Match
is designed to provide direct readings of r -f power and vswr in the
frequency range of 50 to over 500
mc. Power ranges of 0 to 12, 40,
120, 400 and 1,200 watts full scale
are provided. The unit is useful in

WRITE FOR THIS FLEXIBLE SHAFT HANDBOOK

It contains 260 pages of facts and engineering data about how to select and
apply flexible shafts. A copy sent free if
you ask for it on your business letterhead
and mention your position.

SI WH/TE
THE S. S. WHITE DENTAL MFG. CO,

ADEPT.

INDUSTRIALDIVISION

E

10

FLEXIBLE

EAST 40th ST., NEW YORK 16, N.

SHAFTS

Y.-.

AND ACCESSORIES

MOLDED PLASTICS PRODUCTS-MOLDED RESISTORS

Ace oa 4Mtatleas ARAA lidadeteal $Ktcsfrleca
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$215*FOR

ONLY
THE

GREEN

ENGRAVER

...yet it's

fast, versatile
and rugged enough
for die steel

FORMVAR

- FORMEX -ENAMEL

INSULATION
STRIPPED CLEAN
IN SECONDS)

The Green

En-

AR

graver offers

great speed and
Quickly
convenience.
cuts up to four lines
of letters from 3/64" to 1" on curved
or flat surfaces whether made of metal,
plastics or wood
operates by merely tracing master copy
anyone can
do an expert job. Special attachments
and engineering service available for
production work. Just the thing for
radio, electronic apparatus and instrument manufacturers. Write today for

...

-

1. Dip wire in X -VAR

for

3

seconds, then withdraw.

2. Expose to air and watch coating disintegrate.

Bulletin E8!

For quality engraving on

Panels

Dials

Name Plates
Scales
Lenses
Instruments

also does routing, profiling and
three dimensional modeling.
*Price does not include master type
and special work holding fixtures.
GREEN INSTRUMENT CO.

eiimAN

385 Putnam Ave.
Cambridge, Mass.

DUMONT

3. Wipe wire clean. Whole operation takes

a

matter of seconds.

non -corrosive and does not creep. Now in use by leading
manufacturers of electrical products. Write for FREE SAMPLE for testing.
X -VAR is

FIDELITY CHEMICAL PRODUCTS CORP.
472 FRELINGHUYSEN AVE.

NE141,. Improved

NEWARK, 5, N. J.

Wiring Eliminates Leakage

TINY/WE
PAPER CAPACITORS

FROM 50 MMF. TO 2 MFD.
FROM 100 VOLTS TO 600 VOLTS

Range: 111 db. in 0.2
steps.
Frequency resp.: 0.1 db
from 0 to 20 kc.
Accuracy: 0.1 db.
Impedance, load section: 4, 8, 16, 50,
150, 200, 500, &
600 ohms.
Impedance, transm.
set.: 50, 150, 200,
500 & 600 ohms.
mw.
Reference level:
into 600 ohms.
1

MOISTURE PROOF
65° - 85° -100°

C

SEAL

FOR DEPENDABILITY
ALWAYS SPECIFY DUMONT

DUMONT
ELECTRIC
CORP.

MEWS

Of

CAPACITORS FOR EVERY REQUIREMENT

308 DYCKMAN

ST., NEW YORK, N. Y.

ELECTRONICS-November, 1949

Circuit: "T",
unbalanced.
Attenuators: 10x10,
10x1 & 5x0.2 db.
Load carr. cap.:
Transm. sect. 1 w.
Load section 10 w.

A precision Gain Set with specially developed
wiring that permits no troublesome leakage
and provides improved frequency characteristics. Available completely assembled, or
in kit form-which permits the sale of a high
accuracy instrument at a low price.
WRITE FOR DESCRIPTIVE BULLETIN

Manufacturers of Precision Electrical Resistance Instruments

PALISADES

PARK,

NEW

JERSEY
203

SPECIFY

"AN" CONNECTORS
On sizes 20 and up, Am phenol provides 70% thickstronger to
er inserts .
withstand roughest handling.
.

(continued)

NEW PRODUCTS

Contacts are selected high conductivity bronze alloys, silver
plated and with pockets pre -

tinned for soldering.

Both

coupling

rings

and

assembly screws are crossdrilled for safety wiring in
accordance with Army-Navy

specifications.

the installation and operation of
transmitting stations and also as a
laboratory instrument. Accuracy is
± 5 percent of full scale for r-f
power; ± 10 percent for swr.

Dual -Cone Speaker
RADIO CORP. OF AMERICA,

Harrison,

N. J. Model 515S1 Duo-Cone 15 inch speaker of the permanent -

magnet type provides high sensitivity between 40 cps and 10,000
cps, and is capable of handling 25
watts input. A i -inch voice coil

drives the small cone section to
produce the high frequencies; and
a 2 -inch voice coil drives the large
cone section to produce the lower
frequencies. The unit employs a
2 -pound Alnico V magnet.

H-F Noise -Generating Diode
AMPHENOL

of

- the

weatherproof,

Coupling rings are

assurance

absolutely dependable,

vibration -

Non -rotating contacts with solder
cups are uniformly aligned .
.
saves 40% in assembling time,
lowers cost.
.

proof service.

FOR POWER,

a

screw

machine part made from
solid aluminum bar stock
providing 80% greater tensile strength.

SIGNAL and CONTROL CIRCUITS

in AIRCRAFT and ELECTRONIC EQUIPMENT

SYLVANIA ELECTRIC PRODUCTS INC.,

Fifth Ave., New York 18, N. Y.
Type 5722 miniature noise-generating diode is suitable for noise
measurements at frequencies up to
500

500 mc. It is operated with 150
volts on plate and at filament volt-

Amphenol engineers and technicians are available without
obligation to assist in specifying the right type of "AN" connector
for application in instrument, power and control problems. Amphenol
"AN" Connectors are available in five major shell designs, each
accommodating over 200 styles of contact inserts.
COMPLETE LISTINGS OF

"AN"

CONNECTORS

Write for your copy of Am phenol's
comprehensive and illustrated catalog
on "AN" and "97" Connectors. Please
send request on company letterhead.

AMERICAN PHENOLIC CORPORATION
1830 SO. 54TH AVENUE

204

CHICAGO 50, ILLINOIS
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D'ARSONVAL PORTABLE

GALVANOMETERS

Short cut to success
with Molded Plastics

AND MOVEMENTS...

If you have a part or product to
be molded of plastic, your nearest

Watertown man will place our 34 years experience as custom molders
of every type of plastic for thousands of different applications at your service.
If the job calls for development of a special molding compound, or close
second to none
control of production, you profit from our laboratory

...

Series 570-500

Mirror -Type
D -C

in the industry. There we X-ray, push, pull, twist, pound and bake experi.
analyze their electrical, physical, chemi.
mental and production samples
until you, and we, know the job is right.
cal and mechanical properties

Galvanometer

...

Here are the Watertown men

Ideal as a built-in component of other instruments-with the sensitivity and ruggedness that

especially desirable for Colorimetry, Densi.
tometry, and various other measurements. Unit
includes mirror movement, magnet and zero cor.
Choice of 4 standard models.
rection knob.
is

Write

us

about your application and requirements

GM L]RIIR I'PIIRIFS'Ir.
$314 N. Knox Ave.

New

York-H.

280t.
G. W. Glaescher

Bonnamy

Detroit-J.

W. Witherow,
Fibre
National Vulcanized

1. R.

Farquhar
Kelleher

L`

National
273 Seventh Ave.

Foley,

Los

from Chicago

866 Hanna

BldN.

g.

THE WATERTOWN

1

Angeles-Fred M.
Fibre Co.
National Vulcanized
St.
2325 East Eighth

729

Chicago 41, III.

e

CO.

South
1927 First Ave.,
W. Hermssen,
Francisco-G.
San
Vulcanized Fibre Co.

P. Greener

P. Greener

Cleveland-Carl F.
Milwaukee-Roger

R. C.

...

Seattle-John

Fifth Ave.
A. Rankow, 175
Co.,

Chicago-National Ssulations
Lake
J
1. P.

...

777

MANUFACTURING CO.

ECHO LAKE RD., WATERTOWN, CONN.

2 NEW CETRON
THYRATRONS

... has
BOTH

CE330

CE329

big

features*
CE-329-CE-330
*Lowest Price

*Laboratory Precision
When COST is a factor, and QUALITY is
essential-specify EICO Model 400-K. Build
the kit in just one evening-but enjoy a lifetime of dependable, accurate performance.

SPECIFICATIONS:
Deflection sensitivity: .65 volts per inch full
gain. Horizontal sweep circuit: 15 to 30,000
cycles. Frequency response of vertical and
horizontal amps is from 50 to 50,000 cycles.
Complete with 5 tubes. PLUS 5BPI CR tube.
Handsome, 3 -color, etched panel. Size: 81/4"
x 17" x 13" high. All components, punched
chassis and simplified pictorial and schematic
diagrams included. EICO Model 400-K is
widely used in production, research, education, and AM -FM -TV servicing.
See your local jobber. Also available fully wired and tested....

6"
Max. Hght. (ex. leads)
2-1/16"
Max. Diameter
14V
Filament Voltage
2 4±.4
Filament Current
180 Sec.
Heating Time
*Anode Current .. 3 Amps.
Peak Inv. & Forw... 500 V
Grid Con. with 2V
D.C. Anode ...+1±1V
Deionization Time 200 Sec.
Amb. Temp. Min. -54°C
Max. +100°C
Amps.
-330-5
*CE

$69.95

Write for Descriptive Catalog

E

ELECTRONIC INSTRUMENT CO., INC.
276

Newport Street

ELECTRONICS

-

Brooklyn 12, N. Y.
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ELECTRIC CO.
CONTINENTAL
in Quality Electronic Tube Manufacture
America'. Leader

GENEVA, ILLINOIS
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ages ranging between 2 and 5.5
volts depending on desired plate
current or noise output. In intermittent service maximum plate
dissipation is 5 watts.

Radiation Detector
THE NUCLEONIC CORP. OF AMERICA,
499 Union St., Brooklyn 31, N. Y.
Model RD -1 radiation detector was

cams

designed to supply the need of a
low-cost battery-operated, Geiger

counter for prospectors. Two
pounds in weight, the instrument
may be clipped to the belt, allowing
freedom of both hands. Clicks in an
earphone and a flashing light indicate the presence of radioactive ore.

Plug -In Links
BARKER & WILLIAMSON, INC., 237

If you use choke coils, band -tuning coils, channel coils,
contact coils and others for television assembly, and if you
want them coated with plastic, cotton, nylon, enamel, lenzak,
formvar, etc., you can depend on Lewis for your needs. Coils
are stripped and tinned, ready for assembly!
Lewis has the facilities and experience for mass production
of all types of television coils-and our efficient methods
permit economical prices.

Whatever your requirements, have a Lewis Engineer call and
check them, quote delivery and prices. No obligation.

Fairfield Ave., Upper Darby, Pa.
Matching of standard tank coils to
a wide variety of impedances is possible with swinging link assemblies
employing plug-in coils. New plugin link coils are now available in 1, 3
6, and 10 turns. Plug-in arm type
3750 fits the HDV tank coil. Type
3550 is made to fit TVH, TVL, and
BVL types. Bulletins are available.

Secondary Frequency
Standards
HEWLETT-PACKARD Co., 395

Page

Mill Road, Palo Alto, Calif., has developed two new secondary f re-

LEWIS SPRING & MANUFACTURING COMPANY

2656 West North Avenue, Chicago 47, Illinois

Q

PRECISION

SPRINGS

THE FINEST LIGHT SPRINGS
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AND WIREFORMS OF EVERY TYE AND MATERIAL

November, 1949

-

ELECTRONICS

of the
TOP HAT RETAINER
family ...

4 new members

No. 1113

k

11742" I. D. For

units similar to

Clare type

SK

relay.

No. 1114
12142" I. D. For

units

similar to Advance
relay.

No. 1115

j6"

I.D. double
post for type 4-65A
tube, T-16 envelope.
2

No. 1116
For ST -19 envelope.

/'200 MC BAND WIDTH AMPLIFIERS
Model

are ten times more sensitive.

sweep and
pulse generators is ten times greater.

With the Model 202P: the output voltage of signal,

-

-

Other Wide -Band Chain Amplifiers available:
40 db Gain.
10 db Gain. Model 204
Model 200A

in military electronic

Makers of chain amplifiers, temperature controls, variable electronic filters and power supplies.

equipment.
Send for literature covering complete
line of Top Hat Retainers.

Write for Bulletin 202P -1-E

Times Facsimile Corp.
Subsidiary of The New York Times Company
229 West 43rd St., New York 18, N. Y.

with

Band Width: 100 KC to 200 MC. Gain: 20 db.
Impedance: 200 ohms. Rise Time: Less than .003 usec.
With the Model 202P: very fast pulses, transients and other high
frequency voltages can now be amplified.
With the Model 202P: vacuum tube voltmeters and oscilloscopes

Stainless steel.
Recommended for use

A

Wide -Band Chain Amplifier
Regulated Power Supply.

202P

S KI

SPENCER -KENNEDY LABORATORES, INC.
186 MASSACHUSETTS AVE., CAMBRIDGE 39, MASS.

when you need resistors
IT
f

WILL PAY YOU TO

CONSULT THE NEW

11v6
CM
iU;ESC0

This unique packaged component is easily built into
your apparatus. It has true decimal
reading, and simple binary circuit with
reliable automatic interpolation. Miniature size. Moderate price. Immediate shipment.
Send for Bulletin DCU-115

escie
SIXTH AND NEVIN AVE

ELECTRONICS

-

Included are complete descriptions
and specifications on wire wound resistors
of all types and sizes. Each is precision
wound to close tolerance, and many
feature special moisture -proofing to assure
proper functioning under severest
climatic conditions. INRESCO Resistors
-available for IMMEDIATE
DELIVERY-are supplied in standard
or custom types to meet the most
unusual design or operational requirements, and are offered at prices that
benefit from mass production facilities. A
copy of the new INRESCO catalog
will be helpful; write for it today. Prices,
samples and estimates promptly
on other than standard resistors.

INSTRUMENT RESISTORS
COMPANY
1036 COMMERCE AVE., UNION, N. J.

tXsriwMENr

CoMPgo

Wire Wound
Resistors for Every Use
in Electronics and
Instrumentation

RICHMOND, CALIFORNIA

November, 1949
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THESE THREE

NEW DEVELOPMENTS
ARE

Rleeldret9

ASTATIC
Octe úz 90reeti

quency standards, models 100C and
100D. The Model 100D provides
rectangular timing pips at intervals
of 100, 1,000 and 10,000 microseconds and an internal oscilloscope for
convenient frequency comparison.
It also produces sine waves at 5 frequencies and rectangular waves at
4 frequencies. Accuracy is in the
order of 2 parts in 1 million. The
100C gives sine waves only, at 4
crystal -controlled frequencies with
a 0.001 -percent accuracy. Both
models provide 5 volts output and
operate from 115 -volt regulated a -c
power supply.

IN THE

MANUFACTURE OF

PICKUP
CARTRIDGES
Ì

GC CERAMIC CARTRIDGE

Mobile Radio Equipment
RADIO CORP. OF AMERICA,

Camden,

N. J., has developed the Fleetfone,
a highly -selective two-way mobile

communication system for operation in the 30 to 50 -mc band. It
contains a newly developed circuit
for automatic modulation control
which locks the voice input level at
a constant amplitude. For operation from a 6 -volt battery, it is
available with either 30 or 60 -watts
output. There is also a 30 -watt

First major engineering stride in phonograph pickup cartridges employing
ceramic elements since Astatic pioneered in this type unit last year. The GC is the
first cartridge of its kind with replaceable needle. Takes the special new Astatic
"Type G" needle-with either one or three -mil tip radius, precious metal or sapphire
-which slips from its rubber chuck with a quarter turn sideways. Resistance of
the ceramic element to high temperatures and humidity is not the only additional
advantage of this new development. Output has been increased over that of any
ceramic cartridge available. Its light weight and low minimum needle pressure
make it ideal for a great variety of modern applications.

2

CQ CRYSTAL CARTRIDGE

An entirely new Astatic design, featuring miniature size and five -gram
weight. Model CQ-J fits standard 1/2" mounting and RCA 45 RPM record changers.
Model CQ-1J fits RMA No. 2 Specifications for top mounting .453" mounting centers.
Needle pressure five grams. Output 0.7 volts at 1,000 c.p.s. Employs one -mil tip
radius, Q-33 needle. Cast aluminum housing.

3

LQD Double -Needle

Crystal Cartridge

The LQD Cartridge-for 45, 33-1/3 and 78 RPM Records-quickly became
the first choice of many of the nation's largest users, on the basis of comparative
listening tests, and is. today, the PROVED TOP PERFORMER for turnover type
pickups. Outstanding for excellence of frequency response, particularly at low
frequencies. A gentle pry with penknife removes ONE needle for replacement . . .
without disturbing the other needle, without removing cartridge from tone arm.
Gentle pressure snaps new needle into place. Available with or without needle

guards. Stamped aluminum housing.

-¿
C.iNaDA

208

model which operates from a 12 volt battery. The equipment has

provision for either single -frequency or two-frequency operation.
Cable from transmitter -receiver to
control unit and battery measures
16 feet 8 inches.
D -C

Motor

BENDIX AVIATION CORP., Red

Bank,

N. J., has announced a new d -c motor designed to meet all the requirements of the new Army -Navy specification ANM-40. It is guaranteed

Asiatic
Crystal

-

CORPORAToION
HIO
CONNEAUT.N

C.NI0.1N illlrC

11D

Devices
manufactured
a
under
Brush

Development
Co. patents

1OItON1O ONfathO
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to be noise free within specification
limits from 0.15 to 156 mc. These

limits are maintained through the
required ambient
temperature
range of -55 C to + 71 C. The motor can be supplied for voltages
from 12 to 64 volts d -c

SHOCK

AND

VIBRATION

NEWS

There's a BARRYMOUNT
for each of your needs!

Wide -Band Chain Amplifier
SPENCER-KENNEDY

LABORATORIES,

INC., 186 Massachusetts Ave., Cambridge 39, Mass. Using a traveling -

wave circuit, the Model 204 wide band chain amplifier has a bandwidth of 200 me and a gain of 40 db.

AIRCRAFT MOUNTING BASES
Standard bases with dimensions to government specifications. Special bases to customers' exact requirements.

AIRCRAFT VIBRATION ISOLATORS
With an impedance of 200 ohms and
a nominal transmission characteristic of ± 1.5 db from 100 kc to 200
mc, the amplifier has a substantially
linear phase shift. The unit is suitable for use with pulse and signal
generators, vacuum -tube voltmeters
and television testing equipment.

Harmonic Generator
GENERAL ELECTRIC Co., Schenectady 5, N. Y., has developed a port-

Unit isolators designed to meet Army, Navy,
and CAA requirements. Stock mountings
1/4 pound to 45 pound load range. Others
on order.

-

.....f
For mobile, railroad, and shipboard electronic and electrical equipment. Also for
isolation above 2000 c.p.m., and for general
sound isolation.

able harmonic generator for the
demonstration of wave shapes and
properties of electrical circuits. It
consists of six voltage-generating
units mounted on a single shaft and
driven by a synchronous motor.
Outputs obtained are a fundamental
voltage and five harmonic voltages
having frequencies two, three, four,

INSTRUMENT MOUNTINGS
For electronic components, tiny fractional
H.P. motors, record changers, dictating

machines, and other lightweight apparatus.

INDUSTRIAL MOUNTINGS

Pr-

For fans, motor generator sets, transformers,
presses, and other heavy industrial equipment.
THE

BAR RY

Cambridge 39 Massachusetts

Main Office 177 Sidney St.
Mew York

Rochester

Chicago

ELECTRONICS

-
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Philadelphia

Minneapolis

CORP.

Washington

St. Louis

Cleveland

_Los Angeles

Dayton

Toronto
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KNURLED

THE

HEAD...

BIRTCHER
STAINLESS STEEL - LOCKING

TYPE

TUBE
CLAMPS

...performs Triple Duty!
KNURLED SOCKET
HEAD CAP SCREW

Stainless
Steel

Corrosion
Proof

There is o definite saving of assembly time when you use
"UNBRAKO" Socket Head Cap Screws with Knurled Heads. The
exclusive knurled heads perform triple duty: (1) the knurling
provides a sure, slipproof grip; (2) the knurling permits positive

locking-a feature

so often essential where there is excessive
impact or vibration; (3) the knurling speeds assembly, because
it enables the "UNBRAKO" to be screwed in faster and further
with the fingers-handiest of all wrenches-before a "key" be-

comes

83 VARIATIONS
Where vibration

necessary.

Knurling
As always, the brand name "UNBRAKO" signifies extra strength
of Socket Screws
and precision manufacture to close tolerances.
originated with
"Unbrako" in 1934.
"UNBRAKO" Knurled Socket Head Cap Screws are available
in both National Coarse and National Fine Thread Series, in a full
range of standard sizes. Other sizes to special order. Write us for your free copy of
the "UNBRAKO" Catalog and the name of your nearest "UNBRAKO" Distrbiutor.

Other "UNBRAKO" Products include:
Socket Set Screws with Knurled Cup Points, Socket Set Screws with Knurled Threads,
Square Head Set Screws with Knurled Cup Points-all patented, Self -Locking screws that
won't shake loose! Knurled Socket Head Stripper Bolts. Precision -Ground Dowel Pins.
Fully -Formed Pressure Plugs.

gSTANDARD
BOX 596,
'Serrinp Industry continuously

PRESSED

JENKINTOWN,

STEEL

Co.

PENNSYLVANIA

is a problem, Birtcher
Locking TUBE CLAMPS offer a foolproof,
practical solution. Recommended for all
types of tubes and similar plug-in com-

ponents.

More than three million of these
clomps in use.

CATALOG

FREE

of Birtcher stainless
steel tube clamps and our standord catalog listing tube base types, recommended
clamp designs, and price list.
Send for samples

THE

BIRTCHER CORPORATION

5087 HUNTINGTON DR.

LOS ANGELES 32

since 1903 through Industrial Distributors"

Save Space and Weight

With New, Plate -to -Plate

TRANSICOIL
Control Motors

Working with
Inert Gases?

Low Inertia Motors,
Precision Gear Trains
And Combinations

for 400 cycle or
60 cycle operation.

_.gid"
ARGON

Direct plate -to -plate winding eliminates the output
transformer in the servo
amplifier. Wherever weight
and compactness are important in a military or industrial control system, this
new Transicoil design development is your logical
solution.
Varied housing designs suitable for all standard mountings.

NEON

KRYPTON

XENON

Now available in commercial -size cylinders in addition to glass bulbs. Write

for information on sizes, prices, rigid
purity tolerances, special rare gas
mixtures ...

THE LINDE
Unit

Motor stall torque .25 in

oz. to 4.25 in. oz.

HELIUM

AIR PRODUCTS COMPANY

of Union Carbide end Carbon. Corporation

30Eost 42nd Street IrRiq New.. York 17, N.
In

Y.

Canada: Dominion Oxygen Company, Limited, Toronto
The term "Linde" is a registered trademark
of The Linde Air Products Company.

Complete Technical Data Available.
Request on Company Letterhead

210

TRANSICOIL
CORPORATION
114 WORTH ST., NEW YORK 13, N. Y.
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five and seven times that of the

fundamental. Waveshapes are made
visible on an oscilloscope for demonstration purposes. Phase and voltage amplitude adjustments are pro-

finer components
provide the margin for
finer instruments

5841

vided by panel dials.

1B87

Aircraft Navigational
Antenna
AIRCRAFT

RADIO

CORP.,

Boonton,

N. J. Type A-13 vhf aircraft antenna is designed for reception of

1881

1688

Etó11EEI

omnirange and runway localizer
navigational signals. It covers the

tM.

049

5841

REGULATOR

1B81

Regulated voltage 900 volts
Starting voltage 930 volts
2 to 50 ua
Current
1.5%
Regulation

eiORE

1887

THYRODE
Operating voltage 900 volts
Plateau length
100 volts
Max. slope

10%/100 V

Wall (glass)

200

mg/cm'

1688

THYRODE

band of 105 to 122 me with a vswr
of less than 2.5 into a 50 -ohm coax
line. Mounting is interchangeable
with AS-27A/ARN-5.

Operating voltage 300 volts
Plateau length
50 volts
Max. slope
30%/50 V
200 mg/cm'
Wall (glass)

5799

1685

Midget Resistors
Kingsthorpe,
Northampton, England. Type MV.1
midget wire -wound vitreous resistors are available in values between
1 and 4,700 ohms. Maximum working temperature is 300 C. Dissipation is 3 watts at 250 C rise. Dimensions are 13/64 -in. in diameter,

5828

PAINTON & CO. LTD.,

15/32 in. long.

5799
RECTIFIER
Filament current
Filament voltage
Inverse peak
Insulation

10 ma

1.25 volts
3000 volts
1019

ohms

Tele and F -M Marker

5828

AMPLIFIER

RADIO CITY PRODUCTS CO. INC., 152
W. 25th St., New York 1, N. Y.

Filament current 10 ma
Filament voltage 1.25 volts
Amplification
18
Transconductance 450 umho

Model TV50 is a marker designed

1685

THYRODE
Operating voltage 900 volts
200 volts
Plateau length
3%/100 V
Max. slope
Wall (aluminum) 30 mg/ant

THE VICTOREEN

INSTRUMENT CO.

5806 HOUGH AVENUE
CLEVELAND 3, OHIO
ELECTRONICS

-
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Only $2.98 helps put new "sell"
in television advertising

(continued)

NEW PRODUCTS

primarily for use with television
sweep generators. Its dial is calibrated from 5 me to 250 me in 4
bands, with accuracy held to a tolerance within 1.0 percent. Tube complement consists of a 12AT7, 6C4,
VR105 and 6X5GT/G. The unit operates on 105 to 130 volts, 60 cycles.

New Terminals
THE HATHEWAY MFG. CO., Bridgeport, Conn. The Nu -Way terminals
eliminate all tape and soldering of
wire connections. Any number may
be pyramided on top of each other

Sponsor of television show had to reffim his commercials to meet a new selling
problem. New films picked up at studio 4 P.M., delivered to TV station 800

miles away 8:47 P. M. same evening. Air Express cost for 11 -lb. carton, $2.98.
(In undramatic fashion Air Express keeps radio, television or any business rolling.)

for fast multiple connections. They
are especially adaptable when wires
must be switched or unfastened
regularly. Units include terminals, lugs and studs which are made
of brass, nickel plated for weather
resistance and rigidity.
Remember, $2.98 bought a complete
service in Air Express. Rates include
door-to-door service and receipt for
shipment-plus the speed of the world's
fastest shipping service.

Every Scheduled Airline carries Air
Express. Frequent service-air speeds
up to 5 miles a minute! Direct by air
to 1300 cities; fastest air -rail to 22,000
off-airline offices. Use it regularly!

Only Air Express gives you all these advantages
Nationwide pick-up and delivery at no extra cost in principal towns, cities.
One -carrier responsibility all the way; valuation coverage up to $50 without
extra charge. And shipments always keep moving.
Most experience. More than 25 million shipments handled by Air Express.
Direct by air to 1300 cities, air -rail to 22,000 off-airline offices.
These advantages make Air Express your best air shipping buy. Specify and use it
regularly. For fastest shipping action phone Air Express Division, Railway Express
Agency. (Many low commodity rates in effect. Investigate.)

sPFcifr

Of

Synchronous Motor
THE R. W. CRAMER CO., INC., Cen-

terbrook, Conn. Type SXC synchronous motor featuring a differential
clutch mechanism is designed to
meet the needs of many timing, recording, indicating and switching
applications requiring an accurate
reset operation. It produces 30
inch -ounces of torque at 1 rpm. The
clutch unit consists of a differential,

IRY("tfESS

EXPRESS',

ßV3 TWERE F/

'ST

Rates include special pick-up and delivery

door to door

in

principal towns and cities

AIR EXPRESS, A SERVICE OF RAILWAY EXPRESS AGENCY AND THE

SCHEDULED
212

AI RU N ES

OF THE U.S.
November, 1949
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internal tooth planetary gear system whereby the sun gear is directly coupled to the motor and the
planet gears to the output. When
locked by energizing an electromagnet, the internal gear causes the
motor to drive the output shaft.
De -energizing the electromagnet releases the internal gear and breaks
the driving couple.

Beta-Ray Thickness Gage
GENERAL

ELECTRIC

CO.,

Schenec-

tady 5, N. Y. The new beta -ray
thickness gage continuously indicates deviations from a preset

Courtesy United Electronics Company by permission of U. S. Navy

thickness in moving sheets of rubber, plastics, metals, textiles, paper
and other sheet materials. Accuracy of ± 2 percent is maintained
with occasional calibration. It consists of three units, a gaging head,
a control cabinet and an operator's
control, all interconnected by heavyduty multiconductor cable. Power
required is 100 to 125 volts, 60 ±
0.3 cycles, single phase, 150 watts.

Sound Measuring Equipment
MASSA LABORATORIES,

INC.,

Carnegie Ave.,

3868

Cleveland, Ohio.
Model GA-1007 sound pressure
measurement equipment includes a
tiny microphone attached to the tip
of a flexible probe, which is, in turn,
mounted to a plug that may be assembled to the preamplifier as illustrated. A built-in calibrating circuit permits checking absolute mag -

that's why graphite anodes meet
Army -Navy specifications for "RUGGEDIZED" tubes
"Ruggedized" tubes are being developed for military use
for maximum resistance to shock and impact. What's more,
graphite anodes resist shock and distortion under impact
and will not generate unusual microphonic or harmonic
conditions. The 838W Tube with the Speer Graphite Anode, shown above, has over 10 times the impact resistance
of ordinary tubes.
But high impact resistance is only one Speer Plus Factor.
With Speer Graphite Anodes you're sure of:
200% to 300% higher power rating over metal anode
tubes. That's due to the higher radiation emissivity and
conductivity of graphite.

-

High frequency stability because graphite won't warp,
stays cool and maintains its characteristics. Result: warp-

ing of other tube elements is inhibited.

Longer life. Because graphite anodes operate at consistently
lower temperatures, tubes last longer, even under constant
severe usage; insure minimum heating of associated tube
parts and reduce grid emission.

Speer
CARBON COMPANY
ST. MARYS, PENNA.
ELECTRONICS

-
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Laboratory tests and actual hard use have demonstrated the superiority of graphite anode tubes. For
greater operating efficiency, economy and dependability, look for the tube with the graphite anode.
brushes

contacts

CHICAGO

CLEVELAND

rheostat discs
DETROIT

packing rings carbon parts

MILWAUKEE

NEW

YORK

PITTSBURGH
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Over 1000 Sizes

LARSMALLEST SIZE
1500
sud

R.M.C.

1000

DISCAPS

PARAMOUNT

WOUND

Square

Leading
TV
Makers

PAPER TUBES

Depend
II

Triangular
Rectangular
Round and Half -Round

II

Them

arbors ... plus the

With a wide range of stock
specialized ability to engineer special tubes .. .
PARAMOUNT can produce the exact shape and size
you need for coil forms or other uses. Hi-Dielectric,
Hi-Strength. Kraft, Fish Paper, Red Rope, or any
combination, wound on automatic machines. Tolerances plus or minus .002". Made to your specifications or engineered for YOU.

I
Type CC Miniature Ceramic
High Frequency By Pass Series

1000 mmf and 1500 mmf DISCAPS measure only
I/q" in diameter; 5000 mmf only 7/16" and 10,000
mmf 9/16". 600 V.D.C. working voltage -1200
V.D.C. test -3500 to 5000 V.D.C. breakdown.
LOW SELF INDUCTANCE
LOW LEAKAGE
Type CC DISCAPS are impervious to moisture,

Inside Perimeters from .592' to 19.0'

have a low temperature coefficient and good
power factor. DISCAPS are definitely better.

PARAMOUNT PAPER TUBE CORP.

SEND FOR DETAILS AND TEST SAMPLES

616 LAFAYETTE ST., FORT WAYNE 2, IND.
Manufacturers of Paper Tubing for the Electrical Industry

Radio Materials Corporation
1708 BELMONT AVE.

Navigation Equipment

resins,
applications from waxes, melting
Scientifically compounded for specificAvailable
in wide range of
asphalts, pitches, oils, and minerals.
and
heat
conducting
are
compounds
points and hardnesses. Special potting
Recommendations, specific
crack resistant at extremely low temperatures.
request.
on
data, and samples will be furnished
SEALING
condensers

light fixtures

POTTING

DIPPING

Radio Transformers
Light Units
Loading Coils
Condensers

Coils

Transformers
Condensers

BIWAX CORPORATION

3445
S

STREET
HOWARD
K O K I E , ILLINOIS

¿INALITY
Q Built For RADIO Men

LOOK TO

et - Not "HOBBY" Use!
LIM

XCELITE PLIERS have features suggested by top radio
and electrical engineers! Drop forged of special analysis
tool steel! Carefully heat -treated! Keen, lasting hand honed cutting edges! And A PLIER FOR EVERY JOB(I) 7" duck bill plier; (2) 5" diagonal cutting plier; (3) 7"
long needle nose and side cutter: (4) 6^ side cutting plier.
WHY BUY "GENERAL" PLIERS when XCELITE gives
you just what you want? Ask your supplier for XCELITE!

lane
(1)

()2

PREFERRED
EXPERTS
214

Dept. C, Orchard Park, N. Y.
*Originators of detachable screwdrivers, nut drivers (4)
and reamers.

1

CLEAR

COMMUNICATION

ONHF

All A.R.C. airborne equipment
is Type Certificated by CAA.
It is designed for reliability
and performance-not to meet
a price. Write for further details or name of your nearest

(3)

PARK METALWARE CO., INC.*
BY

F.

a

REVELATION

batteries
switch base terminals
socket terminals

paper tubes and forms
porous ceramics

is

Get static -free communication and the
added reliability of omni range navigation with A. R. C.'s Type 17. 2 -way
VHF Communication and Type 15B
Omni Range Navigation Equipment.
With the 15B tuned to VHF omni stations, you fly directly in less time.
You can receive weather broadcasts
simultaneously with navigation signals
-static free! It simplifies navigation
and gives long, trouble -free life. The
Type 17 adds an independent communication system for use while the
15B is providing navigational information. Installations for both single and
multi-engined planes are made only
by authorized
agencies.

for

radio coils
transformer coils
ignition coils
wire coverings

CHICAGO 13, ILL.

A.R.C.'s VHF Communication and

COMPOUNDS

IMPREGNATING

On

I,

Rc A.R.C. representative.
Aircraft Radio Corporation
BOONTON, NEW JERSEY

November, 1949
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nitudes of sound pressures from remote terminals on the panel of the
power supply unit. Sound pressures
up to several million dynes per
square centimeter may be directly
measured over the 50 to 250-kc
range. The output signal is delivered by a 25 -ft. cable at an impedance level of 500 ohms.

Power Converters
RADIO PRODUCTS SALES, INC., 1501

South Hill St., Los Angeles 15,
Calif. The RPS power conversion
units combine a selenium rectifier
with a matching transformer to
convert d -c equipment into a -c use.
The units are available to meet any

Take the headaches out of
Fall production rush
Get

trouble -free performance -smooth assembly -fast delivery

Today

s engineering goes beyond just getting something that will work. In
the hectic days ahead-days of volume production and extremely short delivery
schedules on component parts-COMPONENTS MUST BE TROUBLE -FREE
OR PRODUCTION LINES WILL STOP.
Alden hasn't been publication advertising recently, but has built up a whole
series of products that are UNMATCHED for TROUBLE -FREE PERFORM.
ANCE and QUICK DELIVERY. It holds a dominant position in kinescope
socket assemblies. Its engineering has anticipated economic price trends. It is
giving trouble-free performance on all kinds of speaker, hi -voltage, terminal and
other connectors due primarily to the high standards of design calling for forward
connected contacts that are trouble -free in production and service.
Go down through the list of items here-items unmatched for engineer-

ing, fast delivery and trouble -free performance.
211, 212, 214

-

- Full

line of cathode ray tube
connectors
magnat,
duo decal, dl-heptalmeet highest standards
for instrument work.

FULL LINE OF CR
CONNECTORS

2I2M

INC-Miniature

duo -decal that incor-

porates forward connected contacts, Indi-

vidual strain relief for
each

MINATURIZED SOCKET

FOR

12

PRONG TV TUBES

lead-hi-voltage

breakdown and 100%

insulation for
lead.

each

402AC

-

Convenience

outlets with absolutely
dependable contactsthat rivet or eyelet to
chassis with no pos-

sibility of breakageand using an absolute
minimum of space below panel.

-

COMPACT. SPACE SAVING
AC OUTLETS

202FRAC
Detachable line cords with
sure grip plug
dependable snap -In connectors that take the

-

smallest possible
mounting

212.5C-Segment duo
decal with same high

engineering standards

MOLDED DUO DECAL
SEGMENT

requirement in voltage and ampere
ratings. Transformers are provided with four secondary voltage
taps for adjusting d -c voltage for
proper a -c input to the rectifier.
Selenium rectifiers are of the full wave bridge type and designed for
continuous duty operation. A basic
schematic is furnished with each
unit.

makes material
space savings.

-

212-5MINC
Miniature duo -decal seg-

e
TINY. RUGGED
MINATURIZED SEGMENT

ment absolute minimum of material and
yet has complete safety-forward connected
contacts give each leed
Individual strain relief and 100% insulation of leads.

-

440F H-Complete line
of fuseholde:s
provide for noiseless fussed

circuits-quick fuse
ejection. Uses standard production tools-

rivets. eyelets or spot

FAST PRODUCTION
MOUNTING FUSEHOLDERS

-

welds to chassis. New
improvements
coin
slot knobs-miniaturized Indicator fuse holders.

200-500

-

Engineers,

production

f0051R/ES

A -C

Bridge Measuring Unit

FREED

TRANSFORMER

CO.,

1718

Weirfield St., Brooklyn 27, N. Y.
The No. 1210 null detector and vtvm
was designed for a -c bridge measurements. It provides simultaneous
measurement of the voltage across
the unknown and the balance of the
bridge; sensitivity to 0.1, 1, 10 and
100 volts; and the input impedance

"

2005f

MULTIWIRE CONNECTORS
W1:TH FORWARD
CONNECTED CONTACTS
ANY PURPOSE
LARGE
CR

-

MINATURE

MU[ r/BGADE

270 SER/f5

-

NEW. COMPACT MULTI
BLADE CONNECTORS

DETACHABLE LINE
CORDS

100. 200, 400

series of plugs

and non -interchangeable bases for cables
or plug In units (relays, coils, condensers,
etc.). Strong stubby

pins-no center

1M-200-300
ION /NI

boss to

break --cannot be mistakenly plugged in tube
socket-mate only with
proper socket.

s!a/E5

RUGGED PLUG IN BASES

Series-Every conceivable type of tube
cap. Engineered to
meet any requirements.
90

ALL TYPES TUBE CAPS

-

O

20IM & F. 8101M & F
HI -voltage disconnects. 2000 VIN` op- 20/ M..a[!
erating rating-bakelite housing forward

connected contacts.
15000 VDC operating
rating-low loss polyethylene with leads.

8/0/ Afe..sr

SAFETY ENGINEERED
HI -VOLTAGE
DISCONNECTS

-

IOBCS
Completely
insulated pin jack pro1

viding easy constant

100% INSULATED PIN

JACK

SIL-Pilot light sockets-Rugged, dependable construction with
the very minimum of
parts and labor. Uses
special Alden "center
Ole" contacts
provides strain relief for

-

each lead.

D.°

//0 8C5

checking point for circuits or tubes.

SIMPLEST. MOST RUGGED
DIAL LIGHT SOCKETS

Here's our very latest development:

ALDEN MULTIBLADE CONNECTOR
for the first time provides multiblades with forward
connected contacts-which give long protective molded
insulation around each leads strain relief for each
individual leads-rapid positive soldering. Completely
housed in attractive molded colors.
Write, wire or phone for an immediate, thought -through
response on any connector need.

-

ALDEN
November, 1949

Non-int.

-\\'hole

-

1
01111
WWWIII

-

men and

purchasing agents are
now realizing that in
our 200-500 series connectors they've got the
only forward connected
contacts that provide
long protective insulation within the molding for each lead-that
snubs the wire tip for
insulation
and mechanically holds wire
tips so it cannot be

imperfectly soldered.

170 58/7/1
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and

space both
above and below panel.

UCTS

PROD

COMPANY

64E,
b
MASS.
215
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lYte
T L -40C
e'OMPn$$ LOCATOR
TRANSM/TIER
by

(1ZA)

is 50 megohms shunted by 20 µµf.
Frequency range is 20 to 20,000
cycles. The null detector has a
94 -db gain; selective circuits for
60, 400 and 1,000 cycles. Frequency
range of the latter is 20 to 30,000
cycles.

Radioactivity Detector
INSTRUMENTS DIVISION, THE KELLEY-KOETT MFG. CO., 221 W. Fourth

St., Covington, Ky. Designed and
built exclusively for prospecting
use, Model K-802 Prospector detects
and measures beta and gamma rays
emitted by uranium and other
radioactive substances. Two stand-

ard flashlight batteries power the
unit through a vibrator power supply which furnishes the high voltage for the Geiger tube. Practically
any magnetic type single or double
phones having 1,000 to 24,000 ohms
impedance can be used with the instrument. Further details may be
found in bulletin E-5.

...for instrument landing
systems and short
range navigation.
SPECIALLY designed for the
standard CAA and ICAO instrument landing systems. Enables
the pilot to navigate to the ILS and
line himself up on the localizer. Also suitable for installation in
any location where a low powered homing facility is required. Can
be used to locate fan markers and other important reference points.

Isolation Amplifier
AIRCRAFT

RADIO

CORP.,

Boonton,

N. J. Type F-11 isolation amplifier

for aircraft use makes it possible
for pilot or copilot to select any

This transmitter is built for maximum accessibility. A feature
of the equipment is simplified tuning, only two controls being
required to tune the transmitter to the crystal frequency. Entire
unit mounted on ball bearing wheels; can be rolled out of its cabinet
on self-contained tracks. May be serviced from the front while in
operation.

A separate antenna tuning unit is supplied with the transmitter.
It is contained in a totally enclosed aluminum housing; designed for
mounting on any vertical surface. Includes an antenna tuning
control and a current meter on the front panel. 25 feet of Transmission line is supplied to connect the tuning unit to the transmitter.
Write for our New bulletin on the TL -40C
Address Dept.

.ffl

ES -9

Communications Division

RADIO

251 WEST

Itl:l'EI'Tlllt COMPANY. INC.

Since 1922 in Radio and Electronics
NEW YORK
19th STREET

1 1

,

1
;`

N. Y.
November, 1949
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combination of 10 receivers, side tone or interphones with complete
independence of each other's choice.
It also provides loudspeaker operation to both pilot and copilot.
Weight is 8.3 pounds.

I

Eleetrol}tics

N fidget -Can

New Bedford, Mass.
The latest type PRS Dandee midget -can electrolytic capacitor illustrated measures 13/16 in. in diameter by 1i in. long. These smaller
A>3RovOx CORP.,

QUESTION MARKS

... were

pu#?

to work!

by the successful
design and production of
Elinco instrument -type fractional h.p. motors and generators
that met special
needs.

electrolytics are available in singlesection ratings from 25 to 700 volts
d -e, 4 to 100 µf ; dual -section units,
from 25 to 450 volts, 8-8 to 100-100
µf.

Direct -Coupled Amplifier
TEKTRONIX INC., 712 S. F. Hawthorne Blvd., Portland 14, Oregon.
The Type 112 direct -coupled amplifier has a bandwidth from d -c to 1
me when used at a maximum voltage
gain of 5,000. For voltage gain requirements of 166 and less the
bandwidth extends to 2 mc. An output of approximately 150 volts

Yes, every finished Elinco motor or generator
was born of a question mark. There was a job
to be done
could Elinco engineer and produce a special unit to do the job? The answer
is in the over 100,000 special Elinco units,

...

successfully designed to the most exacting
specifications, and now serving in practically
every type and branch of industry. Special
design is our business
not low-cost, mass production motors
but special high -precision instruments demanding the highest
engineering ability, and exceptional manufacturing skill and care.

...

...

there are over

400

Basic Models of Elinco Fractional

H. P.

Instrument -Type Motors and Generators
Units are produced to order, either by the
design of a new model to meet your exact
requirements, or by the adaptation of one of
our over 400 basic units in order to meet your
needs, either electrically or physically.

ELECTRIC INDICATOR CO.
PARKER AVENUE,
ELECTRONICS

-

November, 1949

STAMFORD, CONN.
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help for
here's
wave guide & coaxial assemblieS=
VACUUM
HIGH

Problems

RAPID INSTALLATION
HIGH EFFICIENCY

UNIFORM IMPEDANCE

COMPLETE LINE OF
FITTINGS

e
zeeel

Beach -Russ Type RP
Single Stage Vacuum
Pump. Capacity

-17

to 845 c.f.m.

Transmission line in all types
including standard RMA sizes for FM and TV

GENERAL CERAMICS Transmission arcing. Carefully designed end seals
Lines are available in sizes to meet assure permanently gas -tight terminaany installation requirement. All lines tions. Pressurizing equipment, includare of the bead supported type, in ing gauges, valves, etc., impedance
standard lengths. Fabrication to close matching units, wave guide and cotolerance assures highest efficiency. axial assemblies for antennae and
Special "clover leaf" spacer beads R.F. sections are supplied to exact
effectively reduce capacity effects and requirements.
Our engineers are always pleased to
check any project and furnish quotations.

For vacuum exhausting and processing at low
pressures in electronic or electrical operations,

these pumps offer the advantages of positive
rotary, automatically lubricated, noiseless operation. They are "tops" for producing high
vacuum or for backing diffusion pumps. Test
to absolute pressures as low as 4 microns.

BEACH -RUSS

CERAMICS and STEATITE CORP.
GENERAL OFFICES

and

PLANT: 22

CROW'S MILL ROAD, KEASBEY, N. J.

52 Church St.

MEPCO PRECISION RESISTORS
Quality wire wound resistors for
government and commercial equipment.
JAN R-29

Write for new bulletin giving electrical and mechanical specifications.

MEPCO, INC.

:37

Abbett Avenue

Morristown, N. J.

Telephone: Morristown -1-3777

SMALL PARTS
Filaments, anodes, supports, springs, 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 1/s -inch.
Any length up to 12 feet.
LUXON fishing tackle accessories.
Inquiries will receive prompt attention.

ART WIRE AND
STAMPING CO.
227 High St.

218

No. 84

PUMPS

BEACH -RUSS COMPANY

MAKERS OF STEATITE. F.ERRAMIC ZIRCON PORCELÊ.IN,
LIGHT DUTY REFRACTORIES AND CHEMICAL EQUIPMENT

JAN R-93

high vacuum

Write
for
Catalog

Newark 2, N.

New York 7, N. Y.

SPECIALTY
DRY BATTERIES
Custom Built To
Exacting Industrial
and Electronic
e.

r

uire

Looking for a dry battery that's
odd sized or with unusual capacity or lasting power? Specialty
Battery Company makes spectral
batteries for every conceivable
purpose. Send us your specifications. We can fill your needs
from our stock or manufacture a
battery to your specifications.

Write For Catalog
Gives complete descriptions of hard to -get industrial, laboratory, radio and
ignition batteries.

SPECIALTY BATTERY COMPANY
A Ray -O -Vac Subsidiary

J.

November,
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peak -to-peak is available to a high
impedance load such as crt deflection plates. A 1-kc square-wave calibrating voltage from 0 to 50 volts
is available by a 9 -position range
switch in conjunction with a calibrated potentiometer providing an
accuracy of ± 5 percent.

Insulating Varnish
IRVINGTON VARNISH & INSULATOR

Irvington 11, N. J. Harvel
an internal -curing insulating varnish developed particularly for the impregnation of wound
structures requiring the maximum
of mechanical bonding strength.
The varnish cures rapidly and the
cured film is oil -proof. At its shipping consistency the varnish will
produce a film thickness of approximately 0.0025 inch.
Co.,

1012C is

WHY CHOOSE FAIRCHILD
FOR TOP PERFORMANCE
Each month you read equipment specifications in the advertising pages of
your favorite magazines. Specifications
are fine things, but often difficult to interpret in terms of what the equipment
will do for you. For example, suppose
we say that Fairchild Disk Recorders
and Transcription Turntables have a
time accuracy of 1 part in 4.6 x 106
at 331/3 rpm; an instantaneous speed
deviation of .075%; a noise level of such
and such decibels below some stylus
velocity at so many cps. Impressive?
Sure. And factual, too. But what you
want to know is . . . what effect do
these specs have on your operations.
What is the performance, after the
specifications are paid for? Here are the
data on Fairchild Recording and Playback equipment, in facts and effects.
FEATURE
Type of Drive

Four -Way Switch
21,

Ill.

De-

FAIRCHILD EQUIPMENT
Direct to center --gear.

OTHER

DESIGNS

Rim drive-puck or pulley.

Absolute

synchronism

onds

20

Possible time

error-record

for

use with sound -on-film and
on the nose programming.
Accurate within .00026 secin

period at

GUARDIAN ELECTRIC MFG. Co., 1621

signed primarily to control trim
tabs on jet airplanes, this compact
four-way switch is applicable
wherever control of four separate
circuits at one compact central
switch is required. Changes are

Precision Turntable Drive.
all Fairchild Disk Equipment.

in

and

Resultant Speed
Regulation

W. Walnut St., Chicago

Used

±

minute

331/3

play

rpm.

±

.0oo5a seconds

Noise and Rumble

.o/5%

less than

seconds

approximately

(based on

.125

%

None

Wow usually evident at
this figure

Experienced users of Fair-

Dynamic range limited by
noise and rumble when
wide tolerances are permitted in machining.

child Equipment claim dynamic range of 62 db.

Control of cutting
pitch (lines per
inch)

12

above)

and playback
(20 minute disk)

Instantaneous
speed deviation
and
Effect on audible signal

-6

Usual accuracy
seconds
in zo minute play period
(.5 % speed regulation).
Does not permit rigid synchronization nor on the
nose programming.

Studio model: turn knob
for continuous and Moantaneous pitch change from
80 to over Soo lines per
inch. Can be varied at wilt
during the recording.

Portable model:

insert

Portable and Studio mod -

els: disassemble lathe mechanism-change feed screw

-reassemble lathe mechan.
ism. Or, change pulley
ratios.

small gear-no disassembly

required-only one
for all pitches.

screw

Overhead
assembly

cutter

feed

Secured as integral part of
turntable deck. Always in

positive alignment.

Lift or swing into position.

Possibility of cutter mis alignment-causing varying
depth of cut and incorrect

groove shape.

made directly from one "on" position to another 90 degrees apart,
with center position "off." The unit
is designed to control 3 amperes, 28
volts, d -c.

Portable model

Actually

console model

Sacrifices in mechanical design to gain portability
further exaggerate inferior
performance.

Periodic lubrication of

Lubrication, and frequent
replacement of puck and
pulleys. Continued adjust -

a

in a portable case. Same
performance on location as
in the studio.

Maintenance

drive mechanism.
operator.

Matching Transformers
POLYTECHNIC RESEARCH AND DEVELOPMENT CO., INC., 202 Tillary
St., Brooklyn 1, N. Y., has devel-

oped a series of E/H tuners of the

type illustrated providing coverage
of the 12.4 to 40 kmc band. These
matching transformers consist of
hybrid tee junctions in which move.ELECTRON ICS

-

November, 1949

Always

at peak performance-no
headache for the owner and

ment necessary to keep
speed of turntable up to
specifications.

f

Fairchild specializes in LIP SYNCHRONOUS recording and playback equipment for SOUND-ON-FILM, TV PRODUCTIONS, and all such installations
requiring laboratory standard performance. Write for full details.

RECORDING EQUIPMENT CORPORATION
154TH ST. AND 7TH AVE.

WHITESTONE, L. I., N. Y.
219
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An Important Statement
by

MYCALEX CORP. OF AMERICA
Issued in an effort to clear up and to avoid continued confusion
It has come to our attention that some electronic engineers and purchasing executives are under the erroneous impression that the MYCALEX
CORPORATION OF AMERICA is connected or affiliated with others
manufacturing glass -bonded mica insulation under other trade names,
and that genuine "MYCALEX" and glass-bonded mica insulation made
. are "put out by
by such other companies are "all the same thing"
the same people", . . . and "come from the same plant". NONE OF
THIS IS TRUE.
THE FACTS ARE:
1.

The MYCALEX CORPORATION OF AMERICA is not connected or affiliated
with any other firm or corporation manufacturing glass -bonded mica insulation
materials, except Mycalex Products Sales Corporation and Mycalex Tube
Socket Corporation, which are exclusively licensed by the Mycalex Corporation
of America to distribute and sell Mycalex components. These "Mycalex"
companies are 100% American in ownership.

trade -mark registered
MYCALEX CORPORATION OF AMERICA, and identifies the glass-bonded mica insulation products
of formulae and design developed and manufactured in the plant of the
MYCALEX CORPORATION OF AMERICA.

2. The word "MYCALEX" is not a generic term. It is a
in the United States Patent Office, and owned by the

General Electric Company, by virtue of a non-exclusive license it had
under a MYCALEX patent through the MYCALEX COMPANY, LTD., of Great
Britain, has been permitted to identify its glass -bonded mica insulating materials made under such license as "G -E Mycalex".

3. The

ble choke -type shorts are placed in

the shunt and series arms. By
proper adjustment it is possible to
reduce to a value less than 1.02 a
vswr as high as 20 to 1 and of ar-

bitrary phase.

UHF Crystals
CLARK CRYSTAL CO., Marlboro,
Mass., announces two new crystal
units in the 90-kc to 100 -me range.
The HSM-2 is designed to operate
into a load capacitance of 32 p.µf on

the fundamental frequency. Type

MYCALEX CORPORATION OF AMERICA has behind it over 30 years of
research leadership and owns U. S. patents and patent applications on improved
glass -bonded mica insulation marketed under the trademarks "MYCALEX",
"MYCALEX 410", "MYCALEX 410X", "MYCALEX 400", and "MYCALEX K".

4. The

5.

All products of the MYCALEX CORPORATION OF AMERICA are given distinctive identifications incorporating the trade -marked name "Mycalex"; all
such identifications are registered and may be legally used only by the
MYCALEX CORPORATION OF AMERICA and those authorized by it.

MYCALEX 410 is the most versatile and nearly perfect insulation material yet
developed for the electronics industry. Widely specified because of its low
dielectric loss, high dielectric strength, high arc resistance, dimensional
stability over wide humidity and temperature changes, resistance to high
temperatures, mechanical precision, mechanical strength, and ability to be
molded, with or without metal inserts, to extremely close tolerances and in
irregular shapes. Priced to compete with less effective electrical insulation
materials such as mica -filled phenolics, steatite, etc.
MYCALEX 410X (leadless formulation), can be injection molded, with or without
metal inserts, to extremely close tolerances. Equal in versatility to MYCALEX
410, and used where somewhat lesser dielectric qualities are acceptable.
Priced to compete with general purpose phenolics.
MYCALEX 400, fully approved by the Army and Navy as Grade L-4 insulation,
is a low -loss Mycalex insulation-available in sheets and rods, and can be
machined to size, shape and specifications.
K is a series of capacitor dielectrics
rods and molded parts, to special order.

MYCALEX
6.

that can

be

supplied in sheets,

HSM-2H is designed to operate at
series resonance on odd harmonics
of the fundamental. The two are
part of a complete line described in
bulletin 4AC.

Radiation Counter Tubes
AMPEREX

ELECTRONIC

CORP.,

25

Washington St., Brooklyn 1, N. Y.,
announce that their end micawindow radiation counter tube
types 100C, 100N, 200C and 200N
are now available in standard medium 4 -pin bases for socket mount -

in all the forms described above, is made by exclusive formulae
and exclusive patented processes. It is impossible for anyone other than the
MYCALEX CORPORATION OF AMERICA to supply any product, similar in
appearance, as the very same thing.

"MYCALEX"

MYCALEX STANDS ON ITS OWN REPUTATION

MYCALEX CORP. OF AMERICA
"Owners of 'MYCALEX' Patents'
Plant and General Offices: Clifton.

220

N. J.

Executive Offices. 30 Rockefeller Plaza, New York 20,

N. Y.
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ing. They can be had in either the
regular construction or the new
4 -pin base.

Reversible -Polarity
Power Supply

Choose

packaged
test equipment

BETA ELECTRIC CORP., 1762

Third

Ave., New York 29, N. Y., announces the Model 203 portable d -c

reversible-polarity power supply.
By changing two leads, high voltage
can be made either positive or negative with respect to ground. The

!

AG

*sea

-;

with matched units-- Z7'

-for

.

'11101111111411410411)

/9 /

j

every servicing need

FOR TV
SERVICING
WR -39A

Television Calibrator
WR -59A

TV Sweep Generator
WO -55A

Oscilloscope
FOR AM -FM
SERVICING
W R-53 A

FM Sweep Generator
WR -67A
Test Oscillator
WO -55A

Oscilloscope

power supply operates on an input
117 volts, 50 or 60 cycles, 225
volt-amperes maximum. Output
voltage is continuously variable
from 0 to 30 kv d -c; output current,
2 ma maximum, approximately 300
µa at 30 kv.

of

FOR SOUND
(Public Address)
WA -54A
Audio Oscillator
WV -73A
Audio Voltmeter
WO -55A
Oscilloscope

FOR INDUSTRIAL

WORK
WV-95A
Master VoltOhmyst*
WO -55A
Oscilloscope
WP-23A

Regulated Power Supply

Mechanical -Cycle Control
CYCLOTRON

SPECIALTIES

CO.,

*Reg. Trade Mark U. S. Pat.

MO-

raga, Calif. By means of two calibrated dials the Cyclo-Trol register
can be instantly set to any number
from 0 to 10,000. When a cycle is
completed the unit can be returned
to the original setting by pressing a
button, so that specified cycles may
be repeated any number of times

Here's convenience, utility and appearance never before achieved in the

test and measuring equipment field
a single, compact, all -steel rack
that will accommodate any three of
the nine RCA matched instruments.
The RCA WS -17A Test -Equipment
Rack provides test and measuring
combinations to meet virtually every
requirement in the service shop, laboratory or industrial plant. Individual
instruments can be quickly removed
for use in locations remote from the
shop or laboratory.
The nine matched instruments incorporate advanced design features reflecting the wide experience of RCA
engineers in the fields of radio, tele -

...

Mee

vision and electronics. Best for the job
-they are the best that money can

buy.

Where mounting of
any RCA matched

0

test instrument in
a standard 19 -inch
relay rack is desired,
the WS -18A Rack
Adapter Panel is
available on separate order.

For full details and technical specifications on the rack and the nine instruments, ask your RCA Test and
Measuring Equipment Distributor for
Bulletin 2F719-or write RCA, Commercial Engineering, Section 42KY,

Harrison, N. J.

Available from your

RCA Test and
Measuring Equipment Distributor

ELECTRONICS

-
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RADIO CORPORATION
TEST AND MEASURING EQUIPMENT

of AMERICA
HARRISON. N. J.
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CUSTOM-BUILT

MICO

ENGRAVER
Model 253 For LARGE PANELS

FAIRCHILD
PRECISION
POTENTIOMETERS
Typical of the solutions to special precision potentiometer problems
submitted to Fairchild engineers by our customers is this custom-built
combination of standard parts. It combines the extremely high resolution, fine linearity, and large electrical angle of the 4 -gang Type 748
linear windings (left) with the flexibility, high accuracy, and small size
of the 3 -gang Type 736 non-linear potentiometer.
Through our policy of custom -manufacturing these instruments to
your order, the services of our Potentiometer Sample Laboratory engineers are available for the analysis of all special precision potentiometer applications submitted to us. Sample deliveries are currently on
a 3 -week basis. Send us your precision potentiometer problems. For
descriptive litercture address: Dept. M, 88-06 Van Wyck Boulevard,
Jamaica 1, New York.

A further adaptation of the already proven
model 252 Mico Engraver. Permits accurate
engraving on metal or plastic panels up to
19 inches wide and of unlimited length. Maximum height of work above table, 19 inches.
Micrometer spindle and four reduction ratios
are standard equipment.

MICO INSTRUMENT CO.
76E TROWBRIDGE STREET

DEPT. I

CAMBRIDGE 38, MASS.

STEATITE

CERAMIC

WHITEHEAD STAMPING CO.
A preferred source of precision -made WASHERS and STAMPINGS. 46 years of experience and up-to-the-minute facilities, assure highest quality and service.
EST.

1903

WHITEHEAD STAMPING CO.
1691

DANO COILS'

DANO COILS
DANO COILS
DANO COILS

DANO COILS
DANO COILS

W. Lafayette Blvd.

Detroit 16, Michigan

Ifs DANO for Specially
DANO is completely set up to produce
specially treated coils. If your requirements demand coils that are deeply impregnated with wax or varnish in vacuum
impregnation tanks and cured in heat controlled ovens, get in touch with DANOmakers of specially treated coils to YOUR
specifications.

Treated Coils
Form Wound

Paper Section

Acetate Bobbin
Bakelite Bobbin
Cotton Interweave
Coils for High Temperature Applications

ALSO TRANSFORMERS MADE TO ORDER

DANO COILS

DANO COILS
DANO COILS
DANO COILS
222

THE DANO ELECTRIC CO.
MAIN ST., WINSTED, CONN.

Design en_:n.,rs and manufacturers in the

radio, electrical and electronic fields are
finding in LAVITE the precise qualities
called for in their specifications .
. high
compressive and dielectric strength, low
moisture absorption and resistance to rot,
fumes, acids, and high heat. The exceedingly low loss-factor of LAVITE plus its
excellent workability makes it ideal for all
high frequency applications.
Complete details on request

D. M. STEWARD MFG. COMPANY
Main Office £ Works: Chattanooga, Tenn
Needham, Moss.
Nerv York

Los Angeles
Chicago
Philadelphia

November, 1949
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without resetting the dials. Ideal
for coil winding machines, the instrument also handles counting
problems with precise control over
any number of revolutions or cycles
up to 10,000, with a counting rate
of up to 60 impulses per second.

FOR

LONG WEAR

Literature
Rectangular Coordinate Recorder.
Airborne Instruments Laboratory,
Inc., 160 Old Country Road, Mineola, N. Y. An 8 -page brochure
covers the type 373 high-speed rectangular coordinate recorder. The
system described plots voltage, or
the logarithm of voltage, as a function of time or of the displacement
angle of a measured element.

Tube Information. Radio Corp. of
America, Harrison, N. J. Two recent bulletins contain technical information on the type 5819 multiplier phototube for use in scintillation counters, and the 5820 image
orthicon for television cameras.
Installation and application data,
circuit diagrams, characteristics
and socket connections are included.

Solderless Wiring.
Aircraft Marine Products Inc., 1523 N.
Fourth St., Harrisburg, Pa., has
issued a well -illustrated pocket
catalog on solderless wiring to
provide a quick analysis of the
various types of solderless terminals and the applications for
which they are best suited. Also
available is an 8-page reprinted
article on the subject.
Signal Calibrator.
Industrial
Electronics, Inc., 2457 Woodward
Ave., Detroit 1, Mich., has issued
a leaflet introducing the Electro Cal, a signal calibrator for precision laboratory
measurements,
which covers 0 to 1,000 my in eight
continuously variable ranges. Information concerning the company's service provided to manufacturers of electronic instruments is also available on request.
Beam Antennas. U.H.F. Resonator
Co., Guion Road, Rye, N. Y., has

available four folders describing
ELECTRONICS-November, 1949

PRESTO IS YOUR DISC

When you find your records sounding fuzzy and worn after a few
playings, in spite of the most modern equipment...
DON'T LOSE HOPE...

Saxt(/4

7?zeota t?ùc4-

Every disc bearing the Presto label
has long -wearing qualities built
into it. It will give you 100 playings
or more on modern .equipment.

RECORDING CORPORA71ON

PARAMUS, NEW JERSEY
P.

Mailing Addrers:
O.Box 500, Hackensack, N.

J.

In Canada: Walter P. Darns, Ltd..
Do,siniºn 5q. Bldg.. Montreal

_

World's Largest Manufacturer of Instantaneous Sound Recording Equipment
and Discs
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and illustrating the following antenna types respectively: (1)
super -high gain, semi-professional,
multielement f -m and television
beams; (2) the 8 -element 10 -meter
beam; (3) improved vertical and
horizontal 16 and 32 -element two meter beams; and (4) high -forward -gain beam antennas for the
amateur bands.

EVERYTHING YOU WANT IN
"STABILIZED" CRYSTALS
High

quality-quick delivery-modest cost!

All

three ore yours when you use James Knights Co.

"Stabilized" crystals.
Whether you wish standard crystals, or crystals
to your exact specifications, The James

built

Knights Co. is equipped to supply you promptly.
A special production system is maintained to

effect greater savings for you on short run lobs.
The James Knights Co. fabricates a complete
line of "Stabilized" crystals to meet every needprecision made by the most modern methods and
equipment.

Whenever you think of crystals, think of JK
"Stabilized" crystals. They're your best bet-your
best buy!

New James Knights Co. Catalog On Request

research laboraa 19 kc crystal
to use as a standard. The
James Knights Company delivered one in a hurry. A
H18T
partially assembled
hermetically sealed unit on
19 kc is shown at the left.
The James Knights Company
does many kinds of special
work for exacting customers
every day.
A

tube

tory needed

Power Oscillator. Airborne Instruments Laboratory, Inc., 160 Old
Country Road, Mineola, N. Y., has
available a 4 -page folder describing and illustrating the type 124A
power oscillator. The instrument
treated consists of a grid separation coaxial oscillator employing a
2C38 disc seal triode, an audio
oscillator and modulator section
and a self-contained rectifier
power supply.

Regulated Power Supplies.
Lambda Electronics Corp., 103-02
Northern Blvd., Corona, N. Y. A
small booklet contains a description and specifications of models
25 and 28 regulated power supplies
which are functionally designed
for use in industry, laboratory,
radio station and school to supply
stable power to electronic and
other equipment.

Resistors.

Resistance Products
Co., 714 Race St., Harrisburg, Pa.,
has issued a booklet on wire wound precision, high -voltage,
high -frequency and high -resistance units. Engineering data and
complete technical description are
given.
Shaded -Pole Motors. Russell Electric Co., 4501 South Western Blvd.,
Chicago 9, Ill. Two recent 4 -page
bulletins give a complete description of two types of two -pole, skeleton frame, shaded -pole induction
motors. Bulletin 2000 covers the
type 350, with ratings of 1/10 and
1/15 hp; bulletin 1000 describes
the type 230 with ratings from
1/50 to 1/200 hp. Both motors
described have a load speed of
3,000 rpm.

5/LAST/C

250

FROM +500°F.
DOWN to -130° F.

450°
Tin
Melts

etec57X0416EST

ro ' HEsr

386°
Ethylene

SIL/06W1
Rv88FR

Glycol
Bolls

o4V(/L48LE

212°
Water
Boils

Over a Temperature Span
of 630 F., Silastic 250 has
greater tensile strength,
elongation, tear and abrasion resistance plus better

148°
Methyl
Alcohol

dielectric properties than

Boils

any other rubbery material.
Even at room temperatures,
abrasion resistance compares
favorably with that of many
organic rubbers. It has 2 to
6

32°
Water
Freezes

times the mechanical

strength and 3 times the tear
resistance of the best silicone
rubbers previously available.

-36°
Mercury

Dielectric Properties, good

Freezes

at room temperatures, remain relatively constant over
a wide frequency range and
a wide temperature span.

-109°
Dry
Ice

Silastic 250 opens up thousands of new applications
in the aircraft, automotive,
process, electrical and electromotive industries.

Suolimes

Phone our nearest

branch office or write
for a new Silastic 250

data sheet

DOW CORNING

Q-11

CORPORATION

MIDLAND, MICHIGAN
Atlanta

Chicogo
Cleveland
Dallas
New York
Los Angeles
le Canada: Fiberglas Canada, Ltd., Toronto
In England: Albright and Wilson, Ltd., London

Vibration Isolators. Finn & Co.,
2850 Eighth Ave., New York 30,
N. Y. A new 24 -page catalog gives
latest information on a complete
November, 1949
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line of vibration isolators. This
reference book contains specification charts for the easy selection
of the right isolators for various
types of machinery. Also included
is a comprehensive treatment of
the theory of isolation and shock.

Mercury Switches. Minneapolis Honeywell Regulator Co., Wayne
& Roberts Aves., Philadelphia 44,
Pa. The two basic types of a line
of switches described in catalog
1343 are mercury -to -electrode and
mercury -to -mercury. Their manufacture and testing are shown and
typical applications outlined. Several pages of engineering data and
selection tables, as well as complete
switch specification charts, are presented.
Catalog. Allied Radio
Corp., 833 W. Jackson Blvd., Chicago 7, Ill., announces publication
of its new 1950, 196-page catalog
covering "Everything in Radio and
Electronics." Special emphasis has
been placed on equipment for industrial maintenance, research and
production requirements. The new
catalog is available without charge.
General

Receiving Tube Data. Sylvania
Electric Products Inc., Emporium,
Pa., has published a revised edition
of a comprehensive technical manual containing basic application
data for 637 radio receiving tube
types and c -r tubes used by circuit
designers, radio and television set
repairmen and industrial electronic
engineers, The 418 -page manual is
priced at 85 cents per copy.

Precision Resistors. Mepco, Inc.,
37 Abbett Ave., Morristown, N. J.
A new catalog describes a line of

precision wire -wound resistors.
The basic feature is its condensed
form thereby affording ready reference to all type resistors either
under JAN R-93 or commercial
specifications. The JAN R-29 meter
multiplier is also covered.
-Metal Thermostats. Stevens
Mfg. Co., Inc., Mansfield, Ohio.
Bulletin F-2002 describes and
illustrates the type C standard and
hermetically sealed bi -metal strip
thermostats which give the temperature stability required by corn 131
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GRAPHIC
RECORDING
INSTRUMENT
THE

MODEL P F R

PO

LIR EAR

RECORDER
for

Automatically

Plotting both

ANGULAR and STRAIGHT-LINE functions on either
POLAR or RECTILINEAR Coordinates in ANY

COMBINATION
and DC VOLTAGE LEVELS
DESIGNED for Standard 81/2 x 11 CHART SHEET
POLAR and LINEAR Turntable Movement
TURNTABLE Instantly Set to Any Chart Position
AUXILIARY Electrical Linkages for Synchronizing
to Turntable Motion:
RECORDS BOTH AC

TEST TURNTABLES
OSCILLATORS
ROTATIONAL DEVICES
ANALYZERS
POTENTIOMETERS
RANGE
INTERCHANGEABLE
DEPENDABLE and SERVICE -FREE OPERATION

for:
Plotting of Antennas, Microphones,

DESIGNED to Engineering Specifications

BEAM PATTERN

Loudspeakers, Lighting Fixtures, Ultrasonic Devices.
FREQUENCY RESPONSE Records of Microphones, Loudspeakers, Amplifiers, Filters, Radio and Television
Circuits.
RECTILINEAR CURVES on Vacuum Tubes, Potentiometers,
Amplifiers, Counting and Computing Devices.
TECHNICAL Consulting Service is Available for Adapting
Our Recorders to Your Individual Applications.
Literature on this Standard Instrument will be furnished on request

Designers and Manufacturers of Graphic Recorders

STIRLING.
COMPANY
N. J.
SOUND APPARATUS
Engineered for Individual Requirements

Instruments
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munications equipment, electronic
devices and other types of electrical apparatus. The bulletin contains a schematic drawing of operating principle and a typical response curve of these units.

model for every use.
AC Drive, 60 and 400 cycles
DC Drive, 6 and 26 volts
Single pole alnd double pole
Make -before -break contacts
Contacts in air or in liquid
A

Miniature Cell. Muirhead & Co.
Ltd., Eimers End, Beckenham,
Kent, England. Bulletin B -438-A
describes and illustrates the type
D -550-A miniature standard cell
which features an internal resistance of approximately 750 ohms at
20 deg C. Technical specifications,
mechanical construction and mounting details are given.

Photoelectric Cells. The International Rectifier Corp., 6809 So.
Victoria Ave., Los Angeles 43,
Calif., has published bulletin PC 649 covering its new line of
selenium self -generating photoelectric cells. It contains diagrams and
curves describing the construction,
performance characteristics and applications of the cells. A price list
is also included.

Research Services. Cook Research
Laboratories, 1457 Diversey Parkway, Chicago 14, Ill. A 42 -page
brochure, No. B-2, describes the re-

These Choppers convert low level
DC into pulsating DC or AC so that

servo -mechanism error voltages
and the output of thermocouples
and strain gauges, may beampllifled
by means of on AC rather than a
DC

WRITE FOR THESE

CATALOGS

Catalog 246A
60 cycles, AC
Catalog 232B
400 cycles, AC
Cotolog .?67
DC Drive

STEVENS

ARNOLD
INCORPORATED
2

ELKI\IS STREET"

OLTH BOSTON 27, MASS

NEW Improved
l'ed
MODEL 3HW-A

Workshop Antenna
WIII

e

.

More than triple the
effective power of the
transmitter.
Increase the effective
power of the mobile

transmitter.
Increase the operating
area.
Permit the use of low
power, low cost equipment.

Workshop High -Gain
Beacon Antennas are designed specifically for the
152-162 megacycle band
-taxicab, fire, police,
and private fleet communications.

Design Features

search services, personnel and facilities available to government
agencies and private industry on a
contract basis. Photographic views
of the laboratory's physical facilities are shown along with illustrations of newly developed electronic
instrumentation equipment. A request on business letterhead will
obtain a copy of the brochure.

Low angle of radiation
concentrates energy on
the horizon.

R -F Power Amplifier.

Enclosed in non-metallic
housing for maximum
weather protection.

amplifier.

They are hermetically sealed,
precision vibrators having special
features which contribute to long
life and low noise level,.

THE

Tung-Sol
Lamp Works, Inc., Newark 4, N. J.
A single-sheet bulletin covers the
type 5A6, a miniature 3 -watt filamentary-type pentode r-f power
amplifier. The tube described was
designed for equipment in the 25 to -50 and 72 -to -76 -mc bands.

Aircraft Equipment. Lear, Inc.,
110 Ionia Ave. N. W., Grand Rap-

ids 2, Mich. A four -page brochure
describes in pictorial detail a line
of vhf navigating and communication equipment with suggested
system combinations to meet the
needs and increase operational
safety of individual plane owners.

Symmetrical design
makes azimuth pattern

circular.
Can be fed with various
types of transmission
lines. Special fittings
are available for special
applications.

Available for immediate
delivery through authorized distributors or your
equipment manufacturer.

-THE

WORKSHOP
ASSOCIATES
INCORPORATED

PAT. APP. FOR

Specialists in High -Frequency Antennas
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NEEDHAM

Newton

Highlands
November,

STREET
61,

Mass.
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RESISTOARE USED IN THIS

ULTRA SENSITIVE
ELECTRONIC PHOTOMETER

'

In this instrument-designed for measurement of

very low light values-S.S.White Resistors serve
as the grid resistance in the all-important highgain D.C. amplifier circuit. The manufacturer,
Photovolt Corp., New York, N. Y., reports that the
resistors "work very satisfactorily"-which checks
with the experience of the many other electronic

STURDY!
JOHNSON BANANA SPRING
PLUGS AND JACKS
Studs extend full length of springs for
added support. High grade nickel plated
brass screw machine parts with accurate
threads and milled nuts.
All plugs can be furnished with nickel,
cadmium or silver plating if required.
JOHNSON also manufactures spring
sleeve types, removable round head tip
jacks, molded round head tip jacks, insulated combination jacks, metal head tip
jacks, twin tip jacks and shorting type
twin tip jacks.
Dealer
See them at your JOHNSON
.. notice their high quality ..
excellent design!

equipment manufacturers who use S.S.White resistors.

WRITE FOR BULLETIN 4506
S.S. WHITE RESISTORS
are of particular interest to all
who need resistors with inherent
low noise level and good stability
in all climates.
HIGH VALUE RANGE

10 to 10,000,000 MEGOHMS

It gives

essential data about

S.S.White Resistors, including
construction, characteristics, dimensions, etc. Copy with price
list on request.
Photo courtesy of
Photovolt Corp., New York, N. Y.

STANDARD RANGE
1000 OHMS to 9 MEGOHMS

SI WHI TE
THE S.S. WHITE QENTAt MFG. CO.

DEPT.

E. F. JOHNSON CO.
WASECA, MINNESOTA

Send For This Valuable
Mailing List Data!
To aid you in planning your direct
mail, check any of these mailing
lists you may be interested in
.

D
D
D
D

Y.-

SHAFTS AND ACCESSORIES

MOLDED PLASTICS PRODUCTS-MOLDED RESISTORS

Ohre o ' /40M7teCaá

AL4,4 lordeccecial Exteafrades

Pioneer in Radio Engineering Instruction Since 1927

APITOL RADIO ENGINEERING INSTITUTE
An Accredited Technical Institute
ADVANCED HOME STUDY AND RESIDENCE
PRACTICAL RADIO -ELECTRONICS
AND TELEVISION ENGINEERING

COURSES IN

Business Executives

Electrical Appliance Dealers
Manufacturing Industries
Metal -Working Industries
Aviation Industries
Bus Industry
Chemical Processing Industries
Civil Engineering and Construe.
fion Industries
Coal Mining Industries
Electrical Industries
Electronic Engineers
Food Industries
Metal Mining Industries
Power Plant Engineers
Product Design Engineers
Textile Industries
Welding Industry

..

DIVISION

40th ST., NEW YORK 16, N.

10 EAST

FLEXIB!.E

..

D

R.

Request your free home study or residenos
school catalog by writing to:
REGISTRAR
16TH AND PARK ROAD, N.W.
WASHINGTON 10, D. C.

Approved for Veteran Training

,ecuHa«y
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The new BECO 250-A Universal Impedance
Bridge combines careful electrical design and
precision assembly to provide a rugged, portable instrument having exceptional accuracy.

. attach this 'ad' to your business letterhead
and mail. We'll
send you complete information,
selections, list counts, and prices.
No obligation, of course.

...

FEATURES

milliohm to meghom
mmfd to 100 mfd.
Wide Range
microhenry to 100 henrys
Light Weight, 20 lbs. Compact, 91/2 "x10%"x101/í
1

1

Direct Mail Division

1

1

McGRAW-HILL
Publishing Company

F.O.B. Portland

BROWN ELECTRO -MEASUREMENT CORPORATION

330 W. 42nd St., New York 18

Successor to Brown Engineering Co.

4635-37
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NOTHELFER

mittee includes the following: J.
Dorfman, W. C. Hagey, B. Hecht,
R. M. Krueger, H. E. May, R. F.
Rollman, J. R. Steen, H. Walker and

e

Custcm Built

,-

TRANSFORMERS

V. Wouk.

!

Proved by
..4.-

'

Past

Performante

The newly formed committee
shall sponsor a full session at the
Radio Fall Meeting, to be held in
Syracuse, N. Y., on October 31, November 1, and 2. Three papers will
be presented at this panel.

'r

C

c

1<JVII.!11''

,F.ii

NWL

A

,

only. Both Open and Encased.
and 3 Phase. 15 to 400 Cycles.
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wk.
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NOTHELFER
WINDING LABORATORIES

SEMA"

\.

MEBER`

9 ALBEMARLE AVE., TRENTON 3, N. J.

I

QUANTITY-Pills,

buttons, bottle cops, nord.
wore, etc., con be counted and batched
precise predetermined quantities at speeds up
ta 15,000 per minute.
Important savings in
labor and overages a
assured by the speed
and accuracy of the Potter Electronic Counter.
Count c Detectors for any product ore ovailoble.

risóaciÑ
LENGTH-Wire

CONTRILLING

strip material con be autoarked in precise predehigh rotes of speed, and
if required, automatically stacked in predetermined quantities.
Practically any definition
of measurement can be obtained.
r

matically sheared

or
o

termined

at

lengths

ONE OF THESE?
TIME-Time

intervals can be easily measured
generated with extremely high accuracy
through the use of Potter Counter Chronograph Interval Timers. Registration of measurement is retained until reset. Accuracy of
one part in 1,600.000 can be provided.
or

r1'R,d.,;

;.;,,
IL

- then

:,.

COUNT on

CAM SEQUENCE-Since

electronic

counters can be arranged to predetermine any
sequence of selected counts, they can be readily and advantageously substituted for cams,
gears, patterns, chains and other systems of
timing control. Control by absolute count assures high accuracy, faster operating speeds,
since there ore no moving parts to wear.

a

FREQUENCY-Potter

POTTER

provide an exact ratio
maintained even though
is varied.
If the input
the output also stops.
measured or generated

High -Speed Predetermined

ELECTRONIC
COUNTER
For appraisal of your cocnting, timing o- control pmblem, address inquiries to
Dept. 6-J, Po -ta Instrument
Company, 133-,6 Roosevelt
Ave., Flushing. New York.
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the

Counters
is

Frequencies

is

frequency
stopped
can

be

with

-

electromagnetic or
photoelectric pickup, shaft rotation can be at
curately counted or timed without physical
contoct. Fractional parts of o revolution can
be measured or used to control automatic
machine processes as a function of predetermined

counts.

munication Laboratories.
Nov. 1-Special Problems in TV
Transmitting and Receiving Antennas for UHF and VHF, by A.
Alford of Andrew Alford Consulting Engineers.
Nov, 15-Omnidirective Antennas for Vertical and Horizontal
Polarization, by H. A. Wheeler of
Wheeler Laboratories.
Nov. 22-Antennas for High
Speed Aircraft by J. F. Byrne of
Airborne Instrument Laboratories.
Nov. 29-Lenses, Reflectors and
Superdirectivity, by W. I. Kock of
Bell Telephone Laboratories.
Tuition fees for single lectures
are $1 for members and $2 for nonmembers. Single session registration is accepted at the door.

Upper Atmosphere

Electronic

high precision.
Square waves of variable frequency, pulse
width and number can be easily generated.

REVOLUTION-Through

The remaining lectures are as follows:
Oct. 25-Fundamental Considerations of Transmitting Antennas
for TV and F -M Broadcasting, by
A. G. Kandoian of Federal Telecom-

USAF Investigates

of division which
the input
frequency

of lectures on contempo-

33 West 39th St., New York City.

1, 2,

{

SERIES

rary developments in antennas and
their engineering design is now being presented jointly by the New
York Section of the IRE and AIES
on Tuesday evenings at 7 o'clock in
the Engineering Societies Building,

Over 25 years' experience in the
manufacture of specials at cost that
compares favorably with standard types.
Built in quality proved by years of
actual use.
From LOVA to 300 KVA Dry -Type

-

i

Antenna Lecture Series

-

A Two -YEAR research program in-

vestigating the composition of the
atmosphere at altitudes up to 75
miles above the earth was recently
inaugurated by the U. S. Air Force
at Holloman Air Force Base, Alamogordo, New Mexico. Sixty Navy developed Aerobee rockets are being used in the investigation.
Electronic recording instruments
November, 1949
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Seeded
TUNGSTEN
WIRE
FROM .0004" TO .00015"
DIAMETER AND EVEN SMALLER

will be placed in special compartments of the 20 -ft -long Aerobees by
30 different U. S. colleges or re-

search institutions during the program. Instrumentation of the rockets and evaluation of collected data
will be carried out by each individual organization under contractual
agreements with the Air Force.
When all data from the research
program has been evaluated it will
be used by the Air Force in evolving the design of guided missiles, in
determining the relation between
solar activity and weather changes,
and as basic atmospheric information to be used in the guided missiles program.

POWERPACKED

kr

FOR

HEAVY
DUTY

SOLDERLITE

STREAMLINED

5 -SECOND

HEATING
RIGID -TIP

Audio Engineers' Fall
Lecture Series
THE AUDIO Engineering Society has
scheduled a series of 16 weekly
lectures from Nov. 10, 1949 to Feb.
23, 1950, on the elements and practices of sound recording. Lectures
will be given at Steinway Hall, 113
W. 57th St., New York, N. Y., at
7:15 P. M. on the dates assigned.
The program is as follows:

ACCURATE

UNIFORM
SMOOTH

also

available
in Molybderum

and other metals

Nov. 10-Psychoacoustical Aspects of
the Recording Problem, by H. F. Olson of
RCA Laboratories, Inc., and W. B. Snow
of the Kellex Corp.
Nov. 17-The Recording Process-A
Survey, by C. J. LeBel of Audio Instrument Co., and C. R. Sawyer of Western
Electric Co.
Nov. 22-Disc Recording-Equipment,
by T. Lindenberg of Fairchild Recording
Equipment Corp., and N. C. Pickering of
Pickering & Co., Inc.
Dec. 1-Disc Recording-Theory, by E.
Cook of Cook Laboratories and H. E. Roys
of RCA Victor.
Dec. 8-Disc Recording-Test Procedures & Processing, by F. W. Roberts of
Dictaphone Corp., and K. R. Smith of
K. R. Smith Co., Inc.
Dec. 15-Magnetic Recording-Equipment & Circuits, by P. M. Brubaker of
Rangertone, Inc.
Dec. 22-Magnetic Recording-Theory,
by L. C. Holmes of Stromberg -Carlson Co.,
and R. E. Zenner of Armour Research
Foundation.
Dec. 29
Test
Magnetic Recording
Procedures, by P. Fish of Columbia Broadcasting System, Inc.
Jan. 5-Film Recording-Equipment, by
W. J. Albersheim of Bell Telephone Laboratories, Inc., and W. H. Offenhauser of
Cornell U. Medical College.
Jan. 12 Film Recording Optical
Fundamentals, by J. A. Maurer of J. A.
Maurer, Inc., and L. T. Sachtleben of RCA
Victor.
Jan. 19-Film Recording-Light Controls & Noise Reduction Systems, by C.
Keith of Western Electric Co., and E.
Miller of RCA Victor.
Jan. 26-Film Recording-Film Characteristics, Developing & Printing.
Feb. 2-Film Recording-Test Procedures, by G. Lewin of Signal Corps Photographic Center, and E. S. Seeley of Altec
Service Corp.
Feb. 9-Microphone Placement & Studio
Acoustical Requirements.
Feb. 16-Speech Input Systems, Monitoring Philosophies & Methods.
Feb. 23-The Recording System-Lay-

-

-
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DUAL HEAT

-single heat
200 watts,
dual heat
200/250 watts;
15 volts,
60 cycles
1

New WELLER
250 -waft
Soldering Gun
Heavy jobs and light jobs-the new 250watt Weller Soldering Gun speeds them

all. Chisel-shaped RIGID -TIP provides
more soldering area for faster heat trans.
fer. New "over -and-under" terminal design
gives bracing action to tip. Your Weller
Gun does delicate or heavy soldering
with equal efficiency; compact and lightweight, it gets into the tightest spots.
Weller Guns actually pay for themselves in a few months. Fast 5 second
heating means no time lost. Triggerswitch control means no current wasted
-no need to unplug gun between jobs.
Prefocused spotlight and longer length
let you see the job and reach the job
with ease. No other soldering tool offers

so many time -and- money- saving
features. Order your new 250 -watt
Weller Gun from your distributor to.
day, or write for bulletin direct.
SOLDERING GUIDE
Get your copy of "SOLDERING TIPS"-new fully illustrated 20 page booklet of
practical soldering suggestions. Price 10c at
your distributor's or
order direct.

WELLER
MANUFACTURING COMPANY

806 Packer Street, Easton, Pa.
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Re -Recording,

REASONS
WHY

THIS
Model MCM
Master Midget Lever

SWITCH

Maintenance

Save Space

by R. A.

Schlegel of WOR Recording Studios, and
D. S. Sorensen of Columbia Records, Inc.

Subscription for the course is
$16.00 to members and applicants;
for single lectures, $2.00 each. To
non-members, the course subscription is $24.00; single lectures, $3.00.
Tickets are available from F. Sumner Hall, Course Chairman, 153 W.
33rd St., New York 1, N. Y.

and Weight
with TR/AD
7

"/15"Transformers

BUSINESS NEWS

potentiometer
manufacturers, recently moved into
their block -square new building at
916 Meridian Ave., South Pasadena,
THE HELIPOT CORP.,

Aids Electronic Designs

It's adaptable
It gangs enough contact arrangements to handle nearly
every circuit change you can

1

conceive.

It's compact

2

Small enough to fit in the tightest spots, it extends only 21
inches behind the panel and
weighs but 32 ounces complete
with 12 springs.
It's positive
3
Each detent action is fixed by
patented stainless steel inserts;
full throw in non -lock as well
as in locking action.
It's dependable
4
Contacts handle 5 to 10 amperes at 115 volts a -c, depending on load characteristics;
tested at 2500 volts a-c to

ground.
It's convenient
Single -hole mounting; contact
assemblies are detachable for
easy wiring. Alternate actuating
means suit varied installation

5

A

Ai

requirements-waterproof handle (A) for marine use, rotary
actuator (B) and lever arm (C)
permit switch mounting parallel to panel.

WRITE TODAY FOR DETAILS
of this and other General Control apparatus for manual and
automatic control of electronic
and electrical apparatus.
New Sub-midget Model MCT
convenience,
Switch provides
adaptability, and dependability in
minimum space. Ask for bulletin.

GENERAL CONTROL
COMPANY
Boston 34, Massachusetts

1202 Soldiers Field Rd.,

230

Calif.
ALLIS CHALMERS, Milwaukee, Wise.,

recently completed building and installation of a 22- million- volt pushbutton- controlled betatron which is
now treating cancer patients at the
University of Illinois College of
Medicine, Chicago, Ill.

designers
and installers of built-in television
and radio for the home, have moved
into their new quarters at 314
North Michigan Ave., Chicago, Ill.
VOICE AND VISION, INC.,

MFG. CORP., Bloomfield,
N. J., is a new company organized
for the manufacture of dry elec-

PLANET

trolytic capacitors.
UNIVERSAL

MOULDED

TR/AD "HS" Audio

Input Transformer

Philadelphia, Pa., will expand its activities into the electronic field through the media of
products developed by International
Electronics Co., also of Philadelphia.
CORP.,

JFD MFG. Co., radio equipment
manufacturers, have moved into a
new and enlarged plant at 6101 16th
Ave., Brooklyn, N. Y.
MID -STATES WELDER MFG. Co., Chi-

cago, Ill., was recently formed to
take over manufacture of the lines
of welding equipment formerly produced by the Mid -States Equipment
Corp., manufacturers of high -

2i

Dims: 116

11"x

Weight:

12 oz.

PRODUCTS

-

Both transformers shown above are high
fidelity input transformers, frequency response

from 20-20,000 cycles and 95db. shielding.
Yet the Triad transformer is only one seventh as large by volume, occupies onefourth the space and is one-fourth as
heavy. In the production of today's high
fidelity equipment, where space is at a premium,
that's important.
Triad "HS" (hermetically sealed) transformers,
built to meet JAN specifications, are providing
new standards of performance for quality electronic equipment yet they cost little more than
ordinary cased types.
Triad builds a complete line of transformers
for original equipment, replacement, geophysical
and amateur applications.

-

Write for
Catalog TR -49

frequency arc stabilizers.
TEXAS ENGINEERING & MFG.

CO.,

INC., Dallas, Texas, recently placed

in full-scale operation four accessory shops within its plant. One of

2254 Sepulveda Blvd.
Los Angeles 64, Calif.
November, 1949
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IN THE PROFESSION, AN HONORED NAME
the
Altec Lansing_
A -256A

rpc

amplifier

HIGH VOLTAGE
MULTIPLIER RESISTORS

WILL MEET YOUR REQUIREMENTS
FOR AUDIO POWER

for
VOLTMETERS
Used for extending range of V T

volt-

meters for television and other high
voltage measurements
Easily mounted or built into probe handles
Sizes available up to 80 KV.
Lengths from 1 inch to 13 inches
Resistance to 10,000 megohms.
Tolerance 5%, or 2% in assembled
matched pairs
Low voltage coefficient
Alsa manufacturers of wire wound preciaton,

outrage, high
sistors.

megohm and high

frequency

high
re-

RESISTANCE PRODUCTS CO.
714 RACE STREET
HARRISBURG

PENNSYLVANIA

Your need for high quality audio frequency

power can be handled better, with greater
dependability and with better quality by
the Altec A -256A Beam Power Amplifier.

Rated conservatively at 65 watts, the
A-256A Amplifier will deliver 75 watts
with less than 2% total harmonic distortion. At 65 watts the intermodulation is
only 8%. Never before has there been a
high quality amplifier which will deliver
you as many watts per dollar as you receive from the A -256A Amplifier. Full
power available within 1 db at 40 cycles
and 15,000 cycles.
The A -256A Amplifier is assembled on
a relay rack of recess pan construction,
making it adaptable to either rack or
cabinet mounting. Sound design and the
use of conservatively rated quality corn-

NEW!

ponents insure the user of long trouble free life without deterioration in performance characteristics.
SPECIFICATIONS
GAIN: 50 DB, 500 ohm input.
FREQUENCY RANGE: 20-20,000 cycles
NOISE LEVEL:

-45

OUTPUT IMPEDANCE: Taps

within

1/2

DB.

dbm (.001 watt reference).

for

8 & 16 ohm

loads.

INPUT IMPEDANCE: 30, 250 & 500 ohms.
5,000 ohm bridging input.

For technical bulletin, write
ALTEC LANSING CORPORATION
1161 North Vine Street, Hollywood 38. California
161 Sixth Avenue, New York 13, New York

LOWEST COST IMAGE ORTHICON CAMERA CHAIN!

Self-contained Sync Generator for closed-circuit applications
Extreme

Veal

Uses

JONES
2400_

Sensitivity-High Definition

all types of Image Orthicon Tubes
Turret

3 Lens

For Studio or Remote Pickups

SERIES

Simple Operation-Easily Portable

Conforms to FCC Standards

PLUGS
Improved
Contacts

-4

St

SOCKETS

Write TODAY for full data and prices

Socket
indivi-

dual flexing surfaces.
Positive contact over
practically their entire
length.

(TEC)

TELEVISION EQUIPMENT CORP.
238 WILLIAM ST.

NEW YORK 7, N. Y.

Little thought -of facts about capacitors

Cadmium plated Plug
and Socket, Contacts
mounted in recessed
pockets, greatly increasing leakage dis.
tance, INCREASING VOLTAGE

The short time breakdown voltage of a well-made D.C.
capacitor is not less than 5 to 6 times the actual working

P-2406 -CCT

voltage at 200E =
E

e

5 X

e min

= Breakdown voltage
= Rated d.c. working voltage

RATING.

INDUSTRIAL CAPACITORS

Interchangeable
with 400 Series.

formula.
5-2406-S3

are unvaryingly held to this

Designed for maximum safety factor and the smallest
possible volume, INDUSTRIAL CAPACITORS are the most
widely used capacitor in industrial applications.

Send for complete Catalog No. 17. Plugs,
Sockets, Terminal Strips.

WRITE TODAY FOR DETAILED CATALOG

HOWARD B. JONES DIVISION
Cinch Mfg. Corp.

1026 SOUTH HOMAN AVE.
ELECTRONICS
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INDUSTRIAL CONDENSER CORP.

Watch this

other

space

f o

r

capacitor
facts that
will help
you.

Sales Off ices in
All Principal Cities
California Ave.
Chicago 18, Illinois

3243 N.
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TEKTRONIX
SQUARE WAVE GENERATOR
Continuously Variable, 25 CPS -1 MC
Rise Time, .02 Microseconds
Direct Reading Frequency Meter
Versatile Output Circuit
Square wave testing techniques come into wider use
as the need for good transient response in wide band
amplifiers becomes increasingly important. In order
to test the high frequency response it is necessary to
have a signal which has a
and fall at least equal
to and preferably faster than the risetime of the
amplifier being tested. In addition to a sharp rise and
fall, the test signal should be free of over -shoot and
other spurious responses. For examination of the low
frequency response a square wave signal having flat
horizontal portions is needed.

(continued)

NEWS OF THE INDUSTRY

the specially equipped shops, featuring a shielded room, is given over
to the testing and overhaul of radio
and radar equipment.
PERSONNEL

managing editor of Electrical World since 1947,
was recently appointed assistant
manager of engineering association
activities for Westinghouse Electric Corp., East Pittsburgh, Pa.
HENDLEY BLACKMON,

TEKTRONIX Type 105
Square Wave Generator

Price $395.00 f.o.b.

Portland, Oregon

Type 705 Square Wave Generator provides a suitable signal
for both of the above tests. Its frequency range, extending continuously from
25 cycles to
mc., combined with its risetime of .02 microseconds, makes it possible to quickly and accurately test amplifiers, filters, etc., having pass bands
from a few cycles to 20 mc.
The TEKTRONIX
1

H. Blackmon
Write Today for Detailed Specifications of
Type 105 and Other Tektronix Instruments

712

S. E.

HAWTHORNE BLVD.

PORTLAND 14, OREGON

M. G. Staton

G. STATON, formerly a
communications systems engineer
in the RCA Engineering Products
Department, was recently appointed
sales manager of microwave relay
and channeling equipment in the
same department.
MAURICE

formerly electronic engineer in the Design
Branch, Test Equipment Section of
the Bureau of Ships, Navy Department, has joined Radio Frequency
Laboratories, Inc., as field engineer
for the Washington, D. C., area.
WILLIAM W. FOLLIN,

recently an electronic scientist with the Naval Research Laboratory, Washington,
D. C., has been named research engineer at the new Aircraft Radio
Systems Laboratory at Stanford
Research Institute. He will have
charge of the microwave antennas
ALLEN S. DUNBAR,

Dynamic Strain Recording in the Field
The TYPE MRC-12 6 -ELEMENT SELF -POWERED STRAIN GAGE CONTROL
UNIT, and the TYPE S15 -A 6 -ELEMENT SELF -POWERED RECORDING

OSCILLOGRAFH together make up a complete dynarr Ic strain measuring
laboratory which you can carry with you for field use ANYWHERE where
electrical power is not available.
With standard SR -4 resistance strain gages, a frequency response
from static to 500 cycles per second can be obtained. Magnifications are
adequate for all practical needs for static-dynamic strain recording on
structural members and machine parts.

Simple to Use
Light in Weight
Small in Size
Finest Instrument Craftsmanship
Insensitive to Vibration
Unconditionally Guaranteed
Write for Technical Bulletin SP -177G and SP -193G

division.
J. PRESPER ECKERT, JR., chief engineer of the ENIAC digital electronic computing machine project,
was recently awarded a Howard N.
Potts Medal by the Franklin Institute, Philadelphia, Pa.
EDWARD

INSTRUMENT COMPANY.
1315 SO. CLARKSON STREET

232

DENVER 10, COLORADO

DASKAM,

JR.,

assistant

radio engineer of General Telephone System, New York, N. Y.,
since 1946, has been appointed radio
engineer of the System.
November, 1949
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ELECTRICAL INDUSTRIES
TUNGSTEN
Wire
Rod for Contacts
for Valve Seals and Supports
Electrodes for Therapeutic Apparatus
Rod

Atomic Hydrogen Arc Welding Rods
Rod and Wire for Metal Volatilization
processes
Hammered Slabs
Sheet, Strip and Foil

MOLYBDENUM
Rod for Contacts
Valve Stems
Grid and Mandrel Wire
Support Wires and Rods
Wire for Furnace Windings

Hammered Slabs
Sheet, Strip and Foil for all Purposes
Sheet for Furnace Boats
We also supply Tungsten, Molybdenum
and Tantalum Metal Powders, Titanium
Hydride, Zirconium Hydride and many
other metallurgical products.

,...,

7,

\\\\"\

e

\\\\\\\\\\\\\
\\o\\

\\\o

NEW BOOKS
Elements of Sound
Recording
BY JOHN G.

FRAYNE AND HALLEY

John Wiley and Sons, Inc.,
New York, N. Y., 1949, 686 pages,
WOLFE.

$8.50.

THIS is a book dealing with a specialized field which is of interest to
many persons. It incorporates much
information which previously has
been available only in the files of
various professional magazines.
The material is presented in well
organized form, with the gaps that
normally would exist between various source papers well filled in. The
style of presentation is clear and
very readable throughout the book.
The first twelve chapters, somewhat over two hundred pages, are
devoted to a review of fundamental
material on microphones, amplifiers,
attenuators, equalizers and other
subjects which are prerequisites to
an understanding of the electrical
and mechanical aspects of recording
systems. While perhaps not essential to professional workers experienced in this field, it is a convenience to have this material available
in one set of covers for reference,
and it certainly is of considerable
value to the student.
The main interest of the authors
is indicated by the preponderance of
information on sound -film recording, concerning which there are
some twelve chapters. There are
also two chapters on disk recording
and one on magnetic recording.
Even with such a disparity in the
space devoted to the three main
types of recording media, there is
still a good deal of assembled fundamental information on disk and
magnetic recording which it would
be possible to locate alternatively
only in a well -stocked technical

library.
There are other chapters generally applicable to all recording
systems, such as those dealing with
mechanical drives and flutter. Various important aspects of playback
and reproduction are treated to a
considerable extent, although the
book is primarily concerned with
recording. The mathematical material throughout is brief and to the
Small physical size and high efficiency.
Available in a wide range of sizes and
shapes

for the Electronics Industry.
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point, being included mainly to supplement the generally very capable
physical treatments.
The undersigned reviewer recom-

Down-to-earth course
trains your personnel
to apply them in
your plant
To get the most out of electronic
equipment, your personnel must
thoroughly understand its fundamentals, advantages, and limitations. To help you with this training problem, General Electric
has prepared a complete, easy to -take visual course in industrial electronics.
Here's what the G -E electronics
training course offers
1. A 146 -page instructor's manual,
designed to give your employees a

-

practical understanding of the fundamentals of electronics...tell them
how they're applied in modern in-

dustry. It enables a member of your
organization to conduct the 12-lesson course.
2. Twelve

Slidefilm Lessons each with

its own record. The lessons are

phrased in non -technical language
... devoted to specific applications.
3. Twelve Review Booklets, illustrated,
for reference and home study.
Free inspection offerOnce you've seen the scope of this
fact -packed course, we know you'll
be convinced it will pay off for you.

So, examine the instructor's manual
without obligation. After you've seen
it, you will want to order the complete
course which is offered at cost ...
only $120.00.

FREE

Ir
Attach
to your

BUSINESS
MANAGEMENT
TO

business

letterhead
General Electric Co.
Section F684-5
Schenectady 5, N. Y.
Please send me a sample copy of the G -E
Industrial Electronics Training Course Manual (GES -3330) without cost or obligation.

Name

Title

Company
Street
City
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specialists in custom-bul

e

MACHIN
ELECTRON TUBE

i

7/mit
maKAHLE CUSTOM -BUILDS
the exact tubes
make
to
chines
big 20 -inch -

require-from
sub-miniature-from

you

ers to tiny

to those for
laboratory types
Kahle
production.
high-speed
exhausthrough
puts each unit
in our p
tive trial runs
operation in
assure trouble -free
yours.
Ray Tube
1405 Cathode
Seating Machine
sealing up to 121
16 heads for
heads for sealinch tubes; 12
tubes.
16 inch
ing up to
these sizes inAdaptors for
stantly interchangeable.

------>

#

mends this book as a very welcome
addition to the literature of sound
recording, with but one reservation.
It is heavy, almost three pounds,
and he respectfully directs the attention of all technical -book designers to the acceleration of gravity,
which makes it a form of manual
labor to read such a book anywhere
except at a desk or table.
The opinions or assertions contained in this review are those of
the reviewer, and are not to be
construed as official or reflecting the
views of the Department of the
Navy.-EMExicK TOTH, Naval Research Laboratory, Washington,
D. C.

productionWe specialize in cost-cutting,
for com-

equipment
boosting, labor-saving
cathode ray tubes.
plete manufacture of and sub -miniature
miniature
standard
ores radio aubes, photocells, x-ray btubes,es, uglass
cent lumps, D
products.

Pulses and Transients in
Communication Circuits
BY COLIN CHERRY. Chapman & Hall,
Ltd., 37 Essex St., London, WC 2,

1949, 317 pages, 32/S.

THIS volume presents an essenConsultations invited
catalog
Send for our new

North Bergen, New Jersey
1309 Seventh Street,

STODDART NM -10A
RADIO INTERFERENCE AND FIELD INTENSITY METER
MEASURES

radiated and

signals, including
interference.
RANGE

-14

kc to

-

pulse

conducted
random

or

either balanced or .nbxlanced, one
microvolt to one volt.
READS

250 kc.

directly

In

microvolts and db.

A.C. POWER SUPPLY REQUIREMENTS
105 to 125 volts sr 210 to 250
volts A.C. Single phase source may
be ANY FREQUENCY BETWEEN 50
CPS AND 1600 CPS. No shock hazard.

Field strength using
rod antennas one microvolt -per -meter
to 2 volts -per -meter. Field strength
using shielded loop antennas 10
GRAPHIC RECORDER i,cluded with
microvolts -per -meter to 100 volts -per versatile complement of accessories.
meter. As a two -terminal voltmeter,
Write for complete technical data
SENSITIVITY

Main office and plant:
6644 Santa Monica Blvd.
Hollywood 38, Calif.
Phone: Hillside 9294
234

1346 Connecticut Ave.
8-247 General Motors Bldg. duPont Cir.le Bldg.
Detroit 2, Michigan
Washingtor 6, D. C.
Phone: Trinity 1-9260
Phone: Hucson 7313

tially mathematical subject in as
nonmathematical terms as would
appear possible. By holding to fundamental physical concepts and an
engineering rather than a mathematical approach, a basis for solving fundamental transient problems
of communication engineers is presented in lucid and understandable
style. Knowledge of algebra, ordinary calculus, and some familiarity with communication engineering are required of the reader. This
book should be especially helpful to
engineers desiring to extend their
knowledge of conventional alternating current theory to include the
basic concepts of spectra and transient behavior in networks as
treated by Fourier integral techniques.
The first chapter begins with a
review of the solution of network
differential equations. Basic ideas
connecting spectra and transients
are next introduced, followed by a
review of fundamental network
characteristics. The modifying effects of networks on spectra and
waveforms are then brought out
and the fundamental concepts of
Fourier integral solutions to transient problems are illustrated. Approximations and simplifications
necessary in engineering analyses
are clearly pointed out in Chapter
5. A consideration of multistage
November,

1949
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amplifiers and their effects on transient signals is followed by a very
understandable treatment of asymmetric sideband distortion of either
steady-state or transient signals.
The last chapter is concerned with
reflection and echo effects in lines
and lumped networks. An adequate
list of references in each chapter
puts the reader in touch with basic
source material for more extended
study and adds materially to the
value of the book.
In the reviewer's opinion this
book would gain in value by the inclusion of more practical illustrative
problems. Some mention of Laplace
transform methods and their close
relation to the Fourier integral approach would aid in bridging the
gap for the reader "between conventional a -c theory and operational
methods". However these limitations do not seriously detract from
the practical value of this book. It
can be well recommended for the
reader desiring to learn about the
subject from the engineering as
opposed to the mathematical point
of

view.-J.

GREGG

ATTENTION
MOBILE RADIO OPERATORS
CRYSTALS BY STANDARD
We are in a position to supply crystals
for mobile radio replacements. Units for
all frequencies are available.
The
stability of STANDARD crystals will
assure you of excellent communication
service.
The high quality engineering and workmanship of STANDARD products has
developed a solid reputation among the
oldest users of quartz crystals. You, too,
can enjoy the benefits of the best in
frequency control.
Prices and catalog will be sent on request.
Your order will be given prompt attention.

STEPHENSON,

CARLISLE, PA.

Airborne Instruments Laboratory,
Mineola, N. Y.

Rs

Maintenance Manual of
Electronic Control
Edited BY ROBERT E. MILLER. McGraw-Hill Book Co., Inc., New York,
1949, 304 pages, $4.50.
BASED on a series of articles published
In Electrical Construction and Maintenance on the installation and service of electronic equipment.
THE ARTICLES chosen to make up
this book seem to have been tailor -

written, and when combined furnish the beginner or the veteran in
electronic control with an understandable and exceptionally practical picture of maintenance problems that are likely to appear in the
field. Each section brings out the
practical considerations of a different phase of electronic control in a
way that approaches the thoroughness of the legendary old-timer's
sharing of knowledge with an eager
beginner.
Each chapter includes a systematic trouble -shooting chart for the
type of equipment discussed. Particular emphasis is placed on the
cathode-ray oscilloscope and its application to trouble -shooting and
ELECTRONICS
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PLUGS, RECEPTACLES S CORD CONNECTORS

FOR SAFE, DEPENDABLE PERFORMANCE
1.

Spring hinged, gos-

2. Plated steel housings
protect the contacts.

keted covers close receptacle when florin use.

DUPLEX RECEPTACLESINGLE GANG BOX

FITS

3. Adjustable Cord Grips
eliminate strain on con-

nections.

4.

ore

preci-

sion -made, self -wiping,
and self aligning.

Rigidly conall interiors of molded
5.

structed,

arc -resisting

Contacts

fully

com-

position.

Heat -treated beryllium copper contacts and terminals
an advanced
EVER -LOK feature.
6.

.

i

I

7. Compact design provides ample capacity, yet

allows for easy wiring.

For commercial and industrial applica,
10 ampere

125 or 250 V.

A.C. or D.C.
83

tions.

All units are steel clad, fully grounded and are complete with the RIGS Ever -Lok automatic feature that
positively eliminates strain on contacts or connections.
Sold Through Electric Wholesalers
SALES OFFICES IN PRINCIPAL CITIES

RUSSELL
'SINCE

1902

&

Full details
in catalog
E1.49-Le

STOLI. COMPANY. INC.

Precision -Built Electrical Equipment
125 BARCLAY STREET, NEW YORK 7, N. Y.
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deliveries
are now
being mad
the
revolutionary

21B

(continued)

other special applications. The illustrations, of which there are
many, are planned so that actual installation photographs are distributed throughout the book, giving
the reader a clear picture of the appearance of the equipment about
which he is reading.
The book should be a valuable aid
to any engineer, maintenance man
or technician who is involved in any
way with timing relays, time-delay
relays, photoelectric relays, electronic motor control, welding control, furnace temperature control
and mercury -arc rectifiers. Perhaps
more emphasis could have been
placed on such topics as electronic
heating, metal detection and industrial process control.-a. F.

ANALYZE
COMPLEX
IMPEDANCES
WITH THE

Z -ANGLE

METER

40

MINIATUR
MICROPHONE
EXCLUSIVE
FEATURES:
New tonal fidelity
Full volume range

Omnidirectional
No false bass

ACTUAL
SIZE

Talent deserves
to be SEEN as well
as HEARD

161 Sixth Avenue, New York 13, N.Y.
1161.
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North Vine St., Hollywood 38, Cal f.

o

Elements of Electromagnetic
Waves
Prof essor of
Electrical Engineering, State University of Iowa. Pitman Publishing
Corp., New York, 1949, 203 pages,
BY LAWRENCE A. WARE,

.0000

$3.50.

text of electromagnetic theory is aimed at the undergraduate electrical engineering student and has been tested in the
classroom at the University of Iowa.
In a field of study stimulated by
wartime microwave research Professor Ware's book assembles the
basic classical theory in a logical
and digestible presentation.
His aims are strictly limited and
well-defined for the course as a
whole, with each lesson introduced
by a purposeful summary. Such
fundamental concepts as gradient,
divergence, curl, the Laplacian, the
operator "del", and vector and
scalar potentials are concisely presented. The theorems of Stokes and
Gauss are derived and lead to Maxwell's four basic laws. From that
point on, a treatment of bounded
and unbounded plane waves develops into the theoretical aspects of
simple modes in rectangular wave guides.
The concluding chapter introduces the subject of radiation, particularly with respect to the loop
and dipole, and so serves as a preview of the more elaborate problems to be met in advanced work.
Rationalized MKS units are presented early, together with their
THIS compact

APPLICATIONS...
Loudspeakers
Microphones
Tranmission Lines
Filters
Amplifier Inputs and

Outputs
Resonant

Circuits-

series or parallel
Transformers
General Laboratory
Measurements
FOR MEASUREMENTS OF

...

Impedance (Z)
0.5 to 100,000 ohms
Phase Angle (0)

+90° (XL) thru
0°(R) to

-90°(X.)

0 1 t o 10
10 .. 0.1

D

Q

Frequency....30 to 20,000 c.p.s.

PRICE $425.00
Write today for bulletins on other T.I.C.
.
R -F
products: R.F. Z -Angle Meter
Translatory Variable
Power Oscillator
Resistors
Slide Wire Resistance Boxes
Phase Angle Meter.

...

...

...

TECHNOLOGY INSTRUMENT CORP.
1058 Main Street, Waltham 54, Mass.
Engineering Representatives

Chicago, III.-STate 2.7444
Dallas, Tex.-LOgan 6-5097
Cambridge, Mass.-ELlat 4.151
Canaan, Conn.-Canaan 649
Rochester. N.

Y.-Charlotte

3193-J

Hollywood, Cal.-H011ywood, 9-6305
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justification, and emphasized thereafter throughout the text. Special
mathematical tools are explained
when needed. This is a solid little
textbook that may well serve as a
refresher for the practicing engineer who is somewhat weak in
fundamental theory.-WILLIAM P.
PEYSER, Airborne Instruments Laboratory, Mineola, N. Y.

SUBMINIATURE!
There are subminiature tubes,
resistors, capacitors, now -spectacularly small vibrator inverters and power supplies by
AIRPAX. BIG output in a tiny
package with full performance.

Books Received for Review
INGENIERIA DEL RADAR. By Donald
Fink. Editorial Nigar, Estados Unidos
932, Buenos Aires, Argentina. Translation
of McGraw-Hill Book Co.'s book "Radar
Engineering" into Spanish by Carlos E.
Prélat.

DC to DC supplies or DC to AC
inverters. Available in 2-15-30

G.

watts and up and up.
write for details.

KEY AND ANSWERS TO NEW RADIOTELEGRAPH EXAMINATION QUESTIONS. Compiled and published by
Alexander A. McKenzie, 245 Poplar Ave.,
Hackensack, N. J., 1949, 62 pages, $1.00.
Supplements ninth edition of Nilson and
Hornung's "Radio Operating Questions
and Answers," giving well -illustrated
answers to typical FCC questions in easy to -understand language. Includes answers
to all questions is Element 1, and answers
to recently added questions in Elements 5
and 6.
ATOMIC ENERGY LEVELS. By Char lette E. Moore. Volume 1 of NBS Circular
467. Supt. of Documents, U. S. Government Printing Office, Washington 25, D. C.,
352 pages, $2.75. Compilation of all known
data on energy levels of elements with

atomic numbers

1

through

*verter,Illustrated
watts,

is a 400

23/4 x 23/4 x
weighing 14

Wire

ou

cycle in-

11/2, 15

to 25

ounces.

AIRPAX
DESIGNERS

PRODUCTS

ENGINEERS

COMPANY

1024 GREENMOUNT AVE,

BALTIMORE 2, MARYLAND

23.

UNIFIED SCREW THREAD STANDment Printing Office, Washington 25, D. C.,
27 pages, paper cover, 30¢. Detailed illustrations, tables and numerical data on new
unified American, British and Canadian
standards providing for a 60 -degree angle
and a rounded root for screw threads, and
standard numbers of threads per inch for
various diameters of screws.
ARDS. Supt. of Documents, U. S. Govern-

VARIAN MICROWAVE ENGINEERING

RCA TELEVISION PICT -O -GUIDE, Vol.
I. By John R. Meagher. Radio Corporation
of America, Tube Department, Harrison,
N. J., 1949, 100 pages, loose-leaf. Available
only from RCA tube distributors. Reproductions of test patterns obtained on receiver using RCA 630TS circuit when various faults or circuit changes are intentionally introduced, with informative details in
captions and on backs of many of the

cards.

COMMUNICATION CIRCUITS. By L. A.
Ware and H. R. Reed. John Wiley & Sons,
Inc., New York, 1949, Third Edition, 403
pages, $5.00. First -course text for communication engineering, revised to conform with advances made during World
War II. Many new problems have been
added, and the treatment of attenuation
in waveguides is now based on Poynting's
theorem.

ESTABLISHMENT
AND
MAINTENANCE OF THE ELECTRICAL UNITS.
By F. B. Silsbee. NBS Circular 475. Supt.
of Documents, U. S. Government Printing
Office, Washington 25, D. C., 38 pages,
25d. History of the international system,
measuring methods used, references, and
appendix of pertinent U. S. laws and
resolutions.
TABLES OF SINES AND COSINES TO
FIFTEEN DECIMAL PLACES AT HUNDREDTHS OF A DEGREE. Available
from Supt. of Documents, U. S. Government Printing Office, Washington 25, D. C.,
95 pages, 40e.
Columns of sines and
cosines are arranged side by side, with
second central differences alongside for interpolation to the full 15 places. Issued
by National Bureau of Standards.
ELECTRON ZS
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WAVEGUIDE TEST equipment for use between 2600 and
3950 mc; 11A by 3 by 0.080 in.; RG -48/U waveguide with
UG-53/U flanges. These and special units for early delivery.
OStanding -wave detector.

Precision ground for continuing accuracy better than 1
per cent.
pVariable attenuator. Attennuation 0.5 to 10 db; vswr
less than 1.1, 2600 to 3400 mc;
average power 1 watt, peak 1 kw.

e

Termination. Average power 1 watt, peak 1 kw; vswr
l ss than 1.05, 2600 to 3400 mc.
Co -ax waveguide transition.
Connectorless type for RG 5/U, RG -8/U, or RC-21/U flexible
cable; vswr less than 1.25, 2700 to

O

3200 mc.

99 washington st.

associates

san carlos, calif.
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2 NEW BOOKS

HOW -TO -USE -IT DATA

on one of electronics
handiest tools
No other instrument is so
helpful in AM -FM -TV serv-

icing and engineering applications.
Learn to use
it fully-and watch your
efficiency and earnings

Backtalk
This department is operated as an open forum
where our readers may
discuss problems of the
electronics industry or
comment upon articles

which

ELECTRONICS

has published.

2 KW
VACUUM TUBE
BOMBARDER
OR

INDUCTION
HEATING UNIT

soar

MODERN OSCILLOSCOPES
AND THEIR USES
by JACOB H. RUITER, Jr.,
B. Du Mont Laboratories, Inc.

of Allen

350 pages, 400 illustrations, $6
This big book gets right down to earth in explaining oscilloscopes (cathode ray oscillographs) and
showing exactly how to a,ply them to specific
AM -FM -TV problems. No involved mathematics!
First the author explains oscilloscopes fully.
Then in easily understood terms, he tells exactly
how to employ them on specific jobs-from locating receiver troubles to aligning and adjusting the
most complicated circuits.

HOW THEY WORK-HOW TO USE
THEM ON THE JOB
Each operation is carefully explained including

the making of connections, adjustment of circuit

components, setting oscilloscope controls and
analyzing patterns. About 400 illustrations, including dozens of pattern photos make things
doubly dear. Many industrial and teaching uses
of the instrument are likewise discussed. 10-day
money -back guarantee. Use coupon.

FACSIMILE
All about modern

sys-

Wanted: Rock Detectors
DEAR SIRS:
CURTISS R. SCHAFER'S

article in the
September issue of ELECTRONICS,
"Metal Detector for the Lumber
Industry", will be of considerable
interest in both the United States
and Canada, where much lumber is
cut.
In addition to hidden metal fragments in the logs, the Canadian
lumber industry has another similar headache-imbedded rock particles. Logs floated down stream to
the mill frequently pick up small
stones, probably from striking or
scraping the rocky stream bottom.
Such rock particles are frequently
invisible, not easily detected, and
are quite destructive to the saw.
W. R. MEREDITH
Patent Attorney
Ottawa, Canada

tems, their use, installation and maintenance
by CHARLES R. JONES

Development Engineer,
Finch Telecommunications, Inc.

380 pages, 225 illustrations, $6
Of course you're familiar with the marvels of
facsimile in a general way-but how much do
you really know about modern facsimile equipment, how it is made, how it works, and how
to maintain it? And are you aware of the rapidly
growing uses of this development in telegraphy,
publishing, banking, aviation, railroading, mining, manufacturing, law enforcement and dozens
of other places?
Facsimile, a new book by an expert in this field,
covers the entire subject. Included are tips and
detailed notes on servicing facsimile equipment.
You learn about the latest developments, their
present and potential uses, and exactly what makes
them "tick." Throughout, FACSIMILE is invaluable for all electronic practicioners who know
it pays to have specialized data such as this at
their fingertips.
10 DAY MONEY -BACK GUARANTEE
Dept. E-119, Murray Hill Books, Inc.
232 Madison Ave., New York 16, N. Y.
Enclosed find $
for books checked; or
send C.O.D. tin U.S.A. only) for this amount
Plus postage and I will pay postman. If books are
not satisfactory, it is understood I may return
them in 10 days and you guarantee to refund the
purchase price.
Ruiter's MODERN OSCILLOSCOPES AND
THEIR USES. $6
D Jones' FACSIMILE, $6
($6.50 each, cash, outside U. S. A.)
Name
Address

City,
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Pennies Don't Always
Make Cents
DEAR SIRS:
BEING ONE OF

the unfortunate creatures who were raised with the
metric system, I have tried hard
to keep pace with the American
system of weights and measurements, but I am afraid I will never
make it.
In the September issue of ELECTRONICS, page 103, (Metal Detector for the Lumber Industry) you
describe a piece of metal with the
"size of a 16 -penny nail." I tried in
vain to find this unit of size in your
own ELECTRONICS DICTIONARY or in
any other tabulation of units.
First one should think that a
16 -penny nail is one which costs 16
cents, but I was told that the 16
cents do not refer to one nail, but
to 100 nails. Apparently the price
of nails has been stretched like rub-

For Only

$650.

before a value like this new
model "Bombarder" or
bench
high frequency induction heater . . . for
saving time and money in surface hardening, brazing, soldering, annealing and
many other heat treating operations,
Never

2 -KW

Easy to Operate . . .
Simple
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 advise time cycle required for your particular job. Cost, complete, only $650.

Immediate delivery from stock.

Scientific

Electric

Electronic

Heaters

are made in the following range of
Power: 1 -3 -3'/2 -5 -71/x -10 -121/ -15-18 -2540 -60 -80 -100 -250 -KW.
and range of

-

frequency up to 300 Megs. depending on
power required.

reee'dt*
rieceiéks,
Division of

"S"

CORRUGATED QUENCHED GAP CO.
107 Monroe St.,

November,

Garfield, N.

1949-

J.

ELECTRONICS

Eingill®9""liEin' liá

EISLER

TAND WATCH

SPECIALIZES IN EQUIPMENT FOR THE
COMPLETE MANUFACTURE OF

FOR 24 CONSECUTIVE
HOURS OF TAPE RECORDING
A 24

page

pages on

--

catalog. EXTRA:
latest

4

TUNGSTEN and MOLYBDENUM
Quality and accuracy in our fabrication of Tungsten & Molybdenum Ribbons have characterized our service to
the Electronic industry.

big

recording acces-

cones, including two speed port-

able

models.

FREE

copy.

Write

today

A

development of

for

H. CROSS
New York

New York

13

N

Beekman St.,

15

AMPLIFIER CORP. OF AMERICA
398-7 Broadway

Sizes

Co.

7,

N.Y.
38 -Head Radio rube Exhausting Machine.

Y.

Transformers of All Types

MICROMETER

EL-TRONICS, INC.

FREQUENCY
METER

Research, development, and manufacture
equipment-a single model

of electronic
to

large quantities.
Specialists in Geiger -Muller equipment

will

IN SIZES FROM

monitor

Bradenton, Fla., U.

S.

Lighting
Power

Welding

Phue

Chanting
Auto

A.

Testing
Special
Transformers
For Electronic

PRINTED CELLOPHANE

e

device ..

.

can frequently help speed up
operation and maintenance
or production.

One product advertised in the
"Contacts" Section may be
the answer to your problem
. . . a real money -saver.

Colorful

-

Self Adhesive - Cellophane, processed

Rolls. Easy to buy - Easy to apply - used for
Packaging -Point of Sale advertising- Parts marking and Aircraft Wire terminal identification.

Devices

lei

EISLER ENGINEERING CO, Inc.

TOPFLIGHT TAPE - YORK. PA.
PROBLEMS IN MANUFACTURING
VACUUM TUBES?
We build any and all kinds of equipment
to your specification and design for the
manufacture of tubes or associated products.
BUCK ENGINEERING CO.
Freehold, N. J.
37-39 Marcy St.

%FLUXES
SOD ERING-

BRAZING & WELDING
L

BALL BEARINGS
MPS makes

more than

ll

Fer precision instnmelds, laboratory

different types
and sizes

equipment electronic

overcome starting

t

torque specify MPB bearings.

Angular Contact
Thrust
Pivot
Promptly Available Ask for catalog EL

Radial

r

-
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LiLEN CO.INC.Chirogo 31, III.

COMPANIES

ELECTRONICS

USE STENCILS

-

..

.

for marking stock bins, plant equipment, parts.
as well as Shipping Containers. For sample
stencil, Shiippers' Handbook, prices, pin this
ad to busiress letterhead with your name.

...

devices, to minknize friction, space, weight, and to

I.

6751 BRYN MAWR AVE.

I

MARSH STENCIL MACHINE CO.
46 Marsh Bldg.

Belleville Ill.,

EISLER-

\

U. S. A.

gZEZ1G\-4

informed-and reTo
minded-on modern aids to

ELECTRONICS

Newark 3, N. J.

751 So. 13th St.

be

economical operation, mainand
production,
tenance
check "Contacts" advertising
regularly . . . every issue.

TO 300 KVA

For

any number
of frequencies,
FM or AM. 100 KC to 175 MC

LAMPKIN LABORATORIES, INC.

Phila. 33, Pa.
2647-67 N. Howard St.,
Garfield 5-2026

One
inexpensive
modern

Incandescent
and
Fluorescent
Lamps.
Luminous
Neon Slone,
Radio. Cathode
Ray, Television
and Electronie
Tubes of All

át

------

OF

hour reference tape recorder is just one of the

amazing new specialized recorders described in this
16

-----

FINE RIBBONS

Manufactures Compiete Equipment for:

SPOT WELDERS, Electric, for 1/4 to 250 KVA.
A.C. ARC WELDERS from 100 to 400 Amps.
TRANSFORMERS. Special and Standard Types.

INCANDESCENT LAMP Manufacturing Equipment.
FLUORESCENT TUBE Manufacturing Equipment.
NEON SIGN MAKERS EQUIPMENT.
ELECTRONIC EQUIPMENT, Vacuum Pumps. etc.
WET GLASS SLICING and Cutting machines for Laboratory use.
EISLER ENGINEERING CO.. INC. 751 So. 13th St.. Newark 3. N.

1.
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BACKTALK

POWER

GREENOHM

RESISTORS

* Yes sir, POWER! These
Clarostat power resistors are
built to handle real powerfrom first to last-year after
year
for outstanding service. Special cold -setting inorganic cement coating won't
crack, peel, blister or flake.
Handles heat shock of frequent on -off operation without
flinching.
Standard 5 to 200 watt
ratings. Fixed or adjustable.
Wide selection of resistance
values. Also with taps, all
types of terminals and mountings, on special order. Better
yet cost no more.

...

-

* Write for Engineering Bulletin 113. Try a
Greenohrn! Let us quote.

It seems to us that
Dr. Keinath has hit the nail on the
head in the above letter. We re-

In

Canadc:

CANADIAN MARCONI CO., LTD
Montreal, P.O, and tronchet

MODEL 102

PHANTOM
REPEATER
AN INSTRUMENT AMPLIFIER WITH
200 MGS.-6.0 MMF INPUT IMPEDANCE
-such

as a pentode amplifier stage with
its high resistance plate load-without the
loss of voltage and high frequency response which would result if the measrr-

instruments were connected directly.
Input Impedance: 200 megohms shunted
by 6 mmf. Output Impedance: 300 ohms.
Gains of 1.00, 10.0, and 100. Frequency
Range from 5 cps to 150,000 cps within
2%- Background noise equivalent to 40
to 70 microvolts at the input.
ing

Descriptive Bulletin Sent Upon Request

KEITHLEY INSTRUMENTS
1507 WARRENSVILLE CENTER RD., CLEVELAND 21, OHIO
240

Y.

EDITOR'S NOTE:

QUANTITATIVE MEASUREMENTS
ON HIGH IMPEDANCE CIRCUITS

The Phantom Repeater bridges voltmeters
and cathode ray oscilloscopes, which have
inputs of 1 megohm and 30 mmf, onto
signal circuits of 50,000 ohms and higher

KEINATH

Larchmont, N.

r
DOVER, NEW HAMPSHRE

ber since the Pilgrims came to
Plymouth Rock, or, the other way
around, the size of the nails for 16
cents has shrunk more than an unsanforized shirt of modern days.
To keep the holy unit alive, it has
been agreed that the penny designation should not have anything to do
with the price of the nail, but with
the length of the nail and in this
shape, in our electronic age, the
x -penny nail was accepted by ELECTRONLIS as a unit to describe a size.
Would you be so kind as to tell me
what length and diameter (or
weight) your 16 -penny nail has, to
satisfy my urge to brush up on
units and measurements?
GEORGE

ECLAROSTAT

CLAROSTAT MFG. CO., INC

(continued)

gret not having given the dimensions in CENTimeters rather than
penny sizes. Research (a trip to a
local hardware store and a few minutes with micrometer and a ruler)
reveals that a 16 -penny nail is one
which has a diameter of 0.156 inch
and a length of 3.437 inches.

Spark Plug Tester
DEAR SIRS:
I READ WITH INTEREST the article in
the June, 1949, ELECTRONICS en-

titled, "Spark Plug Tester," by
Craig Walsh and A. L. Livera. Similar circuits are described in a patent application filed by the writer
some years back.
The principle criticism of these
thyratron type circuits as interrupters for ignition coils lies in
their inherent instability under line
voltage fluctuations. It is questionable whether the use of such a circuit with an auto -transformer
would "maintain its reliability regardless of variations in line voltage." An attempt was made to compensate for such variations in the
present writer's circuits by using a
transformer with isolated secondary, filter and ballast tubes. Even
in this type of arrangement there
were periods of missing in the
sparking output of these coils during the time the ballast tubes were
lagging in their abilities to catch
up and keep pace with even the
November, 1949

-

ELECTRONICS

PROFESSIONAL SERVICES
Consulting-Patents-Design-Development-Measurement
in

Radio, Audio, Industrial Electronic Appliances

BERTRAND BARNARD, LL.B., M.E.
REGISTERED PATENT ATTORNEY
Mechanical, Electronic,
Automotive and Aircraft Patents.
PATENT ANALYSES and INVESTIGATION
S.

29-28 41st Avenue
Long Island City 1, N. Y.

STillwell 4-5428

CROSBY LABORATORIES
Murray G. Crosby & Staff
FM, Communications, TV,

Industrial Electronics,
High -Frequency Heating

Offices, Laboratory & Model Shop at:
126 Old Country Rd., Mineola, N. Y.
Garden City 7-0284

EDGERTON, GERMESHAUSEN
& GRIER, Inc.
Consulting Engineers
Research, Development and Manufacture

of Electronic and Stroboscopic Equipment

Specialists in High -Speed Photography
160 Brookline Avenue,
Boston 15, Mass.

ELECTRO IMPULSE

LABORATORY
Consulting Physicists

YOUR card here builds prestige for
you and helps to make your name
familiar in the field. The cost is
extremely small in proportion to its
value as a business aid.

PAUL GODLEY CO.
Consulting Radio Engineers
GREAT NOTCH, N. J.

Little Falls 4-1000

Est. 1926

Analysis and Evaluation
of Radio Systems
Research, Development R Design
of Special Electronic Equipment
Needham 94, Mass.
240 highland Ave.,

ALBERT PREISMAN
Consulting Engineer
Television, I'ulse Techniques, Video
Amplifiers, Pha ing Networks,

Product & Mfg. Development
ELECTRICAL - Ef.FCT1RONIC
HYDRAULIC - MECHANICAL
Glen Cove, N. Y.
One Continental Hill
Glen Cove 1922

MEASUREMENTS CORP.
Research & Manufacturing
Engineers
Specialists in the Design and
Development of Electronic Test Instruments
Boonton, N. J.

ELECTRO -MECHANICAL RESEARCH INC.

MEASUREMENT ENGINEERING

high and Low Frequency Circuit Development
Electronic Measuring and Test Equipment
Optical and Infra -Red Studies

PICKARD AND BURNS, INC.
Consulting Electronic Engineers

HANSON-GORRILL-BRIAN INC.

Radio Interference and Noise Meters; Interference
Suppression Methods for Ignition Systems and
Electrical Devices.
1'. O. Box 250
Red Bank, New Jersey
Red Rank 6-4247

Specialized Research and Manufacture

NIAGARA ELECTRON LABORATORIES
CONSULTATION - DESIGN - CONSTRUCTION
MFG. - THE TIIERMOCAP RELAY
Specializing in solution of problems offorelectronic
the reand electro -physical instrumentation
search or analytical laboratory. Industrial plant
invited.
also
problems
Andover, New York Cable Address: NIATRONLAB

LIMITED

Industrial Appliances
Affiliated with
MANAGEMENT-TRAINING ASSOCIATES
Washington 10, D.C.
3308 -14th St., N.W.

BERNARD SACHS, B.E.E.,M.S.
Registered Patent figent
Specialist in electronic cases
Brooklyn 30, N.
1033E 12th St.

Y.

Cloverdale 2-6382

A.

SMUCKLER & CO., INC.
Electronic and Communication
F.

Ridgefield, Conn.

Consultants on Special Equipment for measurements
and production tests, communications and audio
systems.
Head Office and Plant
Canada
Arnprior
Montreal
60 Front Street West
Canada
Toronto, Canada.

ELECTRONIC ENGINEERING
CO. of CALIFORNIA

Eugene Mittelman, E.E., Ph.D.
Consulting Engineer & Physicist

MATERIEL CORPORATION

Radio and Electrcnic Consulting and
Designing.

Industrial Electronics
High Frequency Heating
Applied Physics and Mathematics
Chicago 6, Ill.
549 W. Washington Blvd.
State 2-8021

FREQUENCY SHIFT
RLDIOTELETYPR
INK SLIP RECORDING
TELETYPE NETWORKS
New York 19, N. Y.
193 \Vest 47th Street

Special Geophysical Equipment
Automatic Inspection Devices

Los Angeles

2008 W. Seventh St.

California

Dltexel 8323

NEWTON ENGINEERING SERVICE

ERCO RADIO

LABORATORIES, INC.
Radio Communications Equipment
Engineering - Design - Development - Production
Pioneers in Frequency Shift Telegraph
New York
Long Island
Garden City

Transformers for Electronics
Designs, prototypes and production quantities to
individual requirements. We offer a highly personal service and fast delivery on "Breadboard
models".
Highlands 2-1310
84 Linden Paris Street
Boston 20, Mass. Nights-Hoiidaya LA Salle 7-4959

1,

N. Y.

ULster 5-5141

TECHNICAL
Communications Consultants

YARDENY LABORATORIES, INC.
Research and Development
Remote Controls and Electra Chemical
Generators of Energy
WO 2-3534, 35
105 Chambers Street
New York, N. Y.

of placing your unusual problem in the hands of a competent consultant is that it eliminates the elements of chance and uncertainty

THE
REAL

VALUE
ELECTRONICS-November, 1949

-

Engineers and Manufacturers
Brooklyn

202-208 Tillary Street

from the problem and provides real facts upon which to base decisions.
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slower type of line fluctuations.

It appears from this article that

It's the
New

Automatic
Antenna
for Marine
Use

.

. .

...

Erect it
even up to 35' height with one
hand! Collapse it gently by lifting one lock ring! Does away with struggling in a heavy
sea to erect or collapse the vertical antenna.
Available in various lengths. Write for special bulletin today.

what the authors have really suggested to circumvent this annoying
characteristic of the circuit, is the
comparison method rather than an
objectively quantitative method
based on preset standards. This is,
of course, an old reliable method of
testing components and gives results which approach the reliability
of the standards used.
In another variation of this circuit, the writer employed selenium
rectifiers in a voltage doubling circuit and eliminated the transformer. Unfortunately, in most
shop testing applications, neither
this method nor the auto -transformer are suitable, since by far
the majority of automotive ignition
coils have the secondary grounded
to one side of the primary and there
exists the possibility of placing the
operator across one side of the line
and ground.
RALPH MANSFIELD
Auto -Test, Incorporated
Chicago, Illinois

PREMAX PRODUCTS
DIVISION CHISHOLM-RYDER CO., INC.
5001

Highland Ave., Niagara Falls, N. Y.

FREE!

Send for it NOW!

ALLIED'S NEW

1950

CATALOG!

196 PAGES-

Everything in
Radio and
Electronics
GET RADIO'S

LEADING BUYING GUIDE
Service Technicians and Engineers: ALLIED'S 1950 Buying Guide bnngs you all
the new releases and money -saving values-from the world's largest stocks of
test instruments, amplifiers, P.A. systems and equipment, tubes, parts, tools,
books and accessories-ready for instant
expert shipment. Send today for your
FREE new 196 -page ALLIED Catalog.
ALLIED RADIO CORP., DEPT. 11-L-9
833 W. Jackson Blvd., Chicago 7, 111.

Send FREE New ALLIED Catalog.
Name
Address

ALLIED RADIO
242

DEAR SIRS

How

to

read
with
your
eyes
open
for

business!

:

for letting us see Ralph
Mansfield's letter commenting on
our "Spark Plug Tester" article
in the June issue of ELECTRONICS.
As far as we can see, he is probably
thinking of the use of thyratrons
with the grid voltage varied in amplitude rather than in phase. We
find the circuit to be quite stable in
its operation over fairly long periods of time. Several hundred spark
plugs were tested a number of times
with the usual variations in line
voltage, and the results were very
THANK YOU

consistent.
Perhaps the article did not indicate clearly enough that its consistent operation in spite of variations in line voltage, heating of the
components, and aging of the tube,
was due to the voltage control
which operated by shifting the
phase of the voltage applied to the
grid of the tube. It may be pointed
out that instantaneous changes in
line voltage were not a serious problem because of their relative infrequency and because, in effect, the
tester is recalibrated during each
test by comparison with a fresh
spark plug.

Read the ads! Every issue of this
magazine contains ads that offer

valuable services and useful

products by which your business
may be run more profitably.
The time it takes to read all the
ads is time well spent. One ad
alone can pay off by informing
you of new developments and new
sources of supply, by helping you
do a more efficient job. For example, you may locate one machine
that will cut your production
costs, or step up your output. Or
you may discover that the equipment you've been waiting for is
now available.

-

This magazine displays more
ideas and merchandise than a
trade exposition. Make every issue
your buyer's guide. Read the ads
as well as the articles. That's
reading with your eyes open for
business.

r

NEAOOUARTERS FOR BUSINESS INFORMATION'

-agi,L

McGRAW-HILL publications

F-24

CRAIG WALSH

Livers and Walsh Company
Chatham, New Jersey
November, 1949
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ELECTRON ICS

SEARCHLIGHT SECTION
EMPLOYMENT

OPPORTUNITIES

BUSINESS

DISPLAYED-RATE PER INCH

INFORMATION:

UNDISPLAYED RATE:
$1.20 a line, minimum 4 lines to figure advance payment count 5 average words as a
line.
INDIVIDUAL EMPLOYMENT WANTED undisplayed advertising rate is one-half of above
rate, payable in advance.
PROPOSALS $1.20 a line an insertion.

EQUIPMENT-USED or RESALE

of our New
York, Chicago or San Francisco offices count
line additional in undisplayed ads.
BOX

NUMBERS

in care of any

1

DISCOUNT of 10% if full payment is made
in advance for four consecutive insertions of
undisplayed ads (not including proposals).

in the December

NEW ADVERTISEMENTS received by October 28th will appear

The advertising rate is $10.25 per inch for all

advertising appearing

on other than a conon request.
AN ADVERTISING INCH is measured %a inch
vertically on one column, 3 columns-30 inches
a page.
ELECT.

tract basis. Contract rates quoted

-to

issue, subject to

limitation of space available.

WANTED
TUBE DEVELOPMENT MODEL

MAKER
An experienced tube man capable of
constructing models of cathode ray tubes
and other vacuum tubes, to carry on tube
research in the Motorola Television Research Laboratory. The ability to manipulate glass blowing equipment and to fabricate working experimental tubes Is more
important than a profound knowledge of

RADAR,

WESTINGHOUSE
RESEARCH

COMMUNICATIONS
and

in

SONAR
TECHNICIANS

TELEVISION

WANTED

tube theory.
Model Makers with engineering training,
or with specialized training in the field of
Physics, will be given preference. Appli-

PHYSICISTS

cations outlining education, experience
and past salaries should be mailed to
Daniel B. Noble, Motorola Inc., 4545
Augusta Blvd., Chicago 51, Illinois.

Specialists in OPTICS, ELEC-

REPLIES (Box No.): Address to office nearest you
NEW YORK: 330 W. 4End St. (18)
CHICAGO: 520 N. Mfchfgan Are. (11)
SAN FRANCISCO: 68 Post St. (4)

EMPLOYMENT SERVICES
SALARIED POSITIONS $3,500-$35,000. If you
are considering a new connection communicate with the undersigned. We offer the original personal employment service (39 years
recognized standing and reputation). The procedure, of highest ethical standards, is individualized to your personal requirements and
develops overtures without initiative on your
part. Your identity covered and present position protected. Send only name and address
for details. R. W. Bixby Inc., 278 Dun Bldg.,
Buffalo 2, N. Y.
SALARIED PERSONNEL, $3,000-$25,000. This
confidential service, established 1927, is
geared to needs of high grade men who seek
a change of connection under conditions assuring, if employed, full protection to present
position. Send name and address only for
details. Personal consultation invited. Jira
Thayer Jennings, Dept. E, 241 Orange St.,
New Haven, Conn.

POSITIONS WANTED

JR. ENGINEER-TECHNICIAN. Twenty years
experience in field. Desires position in laboratory, as purchasing agent, or in instruction
book and cataloging dept., willing and able to
prove ability, industry and initiative. Will relocate. PW-1103, Electronics.
PHYSICIST: GRADUATE work University of
Chicago; 3 years State College Teaching; 4
years Industrial high vacuum experience; some
supervision commercial laboratory. Prefers
Western States. PW-1069, Electronics.
ITALIAN DOCTOR Engineer aged twenty-six
acquainted F.M. and television seeks occupation by important American Company.
Write to Garnero Dante -Giuseppe Verdi, 20 Turin (Italy).

ENGINEER -INVENTOR Available. Designer
of electronic -mechanical devices, servos. Now
chief research engineer of national concern.
PW-1074, Electronics.
(Continued on page 243)
ELECTRON ICS
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ENGINEERS

TRON -OPTICS, PHOSPHORS,
PHOTO SURFACES, SYSTEMS
and CIRCUITS are needed for

an expanding program at the
Westinghouse Research Laboratories, in East Pittsburgh, Pennsylvania.
For Information Write:

Manager, Technical Empl.
Westinghouse Elec. Corp.
Pittsburgh, Pa.

306 4th Ave.,

For Overseas Assignments

Technical Qualifications:
1.

2.
3.

At least 3 years'
in installation

practical experience
and maintenance.
Navy veterans ETM 1/c or higher.
Army veterans TECH/SGT or higher.

Personal Qualifications:

-

must pass physical
Age, over 22
examination.
2. Ability to assume responsibility.
3. Must stand thorough character investigation.
4. Willing to go overseas for 1 year.
Base pay, bonus, living allowance,
vacation add up to $7.000.00 per year.
Permanent connection with company
possible.
1.

Apply by Writing to
A-1, P. O. Box 3414

Seecptauuc

Philadelphia 22, Pa.

50e:4w/a

PROJECT ENGINEERS

Five or more years experience in
the design and development, for
production, of major components
in radio and radar equipment.

Men qualified in RADAR, COMMUNICATIONS or SONAR give complete history.
Interview will be arranged for successful applicants.

ASSISTANT PROJECT ENGINEERS

Two or more years experience in
the development, for production,
of components in radio and radar
equipment.
Well equipped laboratories

in
modern radio plant ... Excellent
opportunity
advancement on
individual merit.

...

Baltimore Has Adequate Housing

RADAR
ENGINEER -PHYSICIST
WANTED

::

Must

giie

have heavy experience in basic
study and research on new radar systems
and similar electronic equipment.
Excellent opportunity for Senior man.
Juniors please do not apply.
State full particulars. Replies confidential.

Write: A. Hoffsommer

Send resume to Mr. John Siena:
BENDIX RADIO DIVISION

W. L. MAXSON

BENDIX AVIATION CORPORATION

460 W. 34th St.. New York I. N. Y.

Baltimore 4, Maryland

CORPORATION
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LEGAL NOTICE

SCIENTISTS AND ENGINEERS

Wanted for interesting and professionally challenging research and advanced development in the
fields of microwaves, radar, gyroscopes, servomechanisms, Instrumentation, computers and general
electronics. Scientific or engineering degrees or extensive technical experience required. Salary commensurate with experience and ability. Direct inquiries to Mgr., Engineering Personnel, Bell Aircraft Corporation, P. 0. Box I, Buffalo 5, N. Y.

SALES ENGINEER
WEST COAST
LEADING POSITION IN SALES DEPARTMENT OF SMALL CONCERN
ENGAGED IN RESEARCH, DEVELOPMENT AND MANUFACTURE OF
INSTRUMENTS SPECIALIZING IN
THE RADIATION FIELD.
REQUIRES:

POSITION WANTED
(Continued from page 243)
FREE LANCE Technical Writer. Specializing
Electronics advertising copy, rough layouts,
instruction books, etc. Reasonable rates. PW1116, Electronics.
SELLING OPPORTUNITY WANTED
FOREIGN REPRESENTATIVE, Chinese Engineer visiting Far East. Able to represent
companies with foreign trade, or ones contemplating establishment of same. Proposed
routes: Asia Minor, India, Singapore, Java,
China, Philippines, Japan. 9 yrs. radio development experience. M. I. T. Graduate.
RA -1152, Electronics.
MISCELLANEOUS
Build your own
Geiger Counter. Save money! Write for free
parts list and diagram. Woodwid Industries,
5217-H Hollywood Blvd., Hollywood 27, Calif.

A record of successful sales promotion experience demonstrating quali-

ties of aggressive leadership, ability
in business and business correspondence and a good knowledge of
electronics.
Must be a cultured well balanced
person capable of planning all sales
functions and following them through
to successful conclusion.
BERKELEY SCIENTIFIC

6th & Nevin

CO.

Richmond, Calif.

SALES POSITION
With excellent future possibilities with a wellknown, long established manufacturer of custom
built metal cabinets, enclosures, etc. Must have
long and intimate acquaintance with engineers and
buyers of electronic and aircraft trade. Give full
resume of experience and earnings.
SW -I 144, Electronics
330 W. 42nd Street, New York 18, N. Y.

Have You A
DEVELOPMENT CONTRACT?
Electrical -Mechanical Engineer and Inventor; Expert Designer of electronic -mechanical devices,
servos., now Chief Research Engineer of National
Concern, wishes to participate on a partnership
basis.

330 West

BO -1026, Electronics
42nd St., New York 18, N. Y.

Time is money. Save it by referring to our
ACCUMULATIVE INDEX FOR
ELECTRONICS BIBLIOGRAPHY
Simple and dependable

Write for descriptive literature
TECHNICAL INDEX SERVICE
Asbury Park, New Jersey

Box 632

OWNERS:

WANTED

Wanted-Radio Frequency
Laboratories Model 107 Magnet Charger. State
price and condition. W-1105, Electronics.

SALES KNOW-HOW
CHICAGO AREA

Ode owner.

Established manufacturer's agents
with contacts in Radio, Electronic
and Telephone industries, seek one
additional line.
(1). Sixteen years continuous
representation for 2 largest manu-

facturers in their field.
(2). Highly successful background in product development.
(3). Adequate personnel and
office for customer service.

Hard intelligent sales effort guaranteed for your product.
RA -1120, Electronics
520 N.

Michigan Ave., Chicago

11,

Ill.

CONTRACT
ENGINEERING-MANUFACTURING
electronic and electro -mechanical devices
developed to meet your specifications
manufactured per sample or drawings

TELETRONICS LABORATORY, Inc.
L. I., N. Y.-Westbury 7-1028

Westbury,

Let factory -trained experts
treat your ailing receiver

HALLICRAFTERS, HAMMARLUND, COLLINS, NATIONAL, PIERSON, RME

Communication and television receivers and transmitters
Complete realignment
Bandspread Calibration

Sensitivity Measurements

MANAGEMENT,
STATEMENT OF THE OWNERSHIP. BY
THE ACT
AND CIRCULATION REQUIRED 24, 1912,
AS
OF CONGRESS OF AUGUST
AMENDED BY THE ACTS OF MARCH 3,
1933. AND JULY 2. 1946 (Title 39.
United States Code. Section 233)
Of Electronics published Monthly at Albany, New
York for October 1, 1949.
1. The name and address of the publisher, editor,
managing editor, and business manager is: Publisher
McGraw-Hill Publishing Company. Inc. 330 West 42nd
St., New York 18, N. Y.; Editor Donald G. Fink 330
West 92nd St., New York 18, N. Y.; Managing editor
W. W. MacDonald 330 West 42nd St., New York 18,
N. Y.; Business manager Wallace B. Blood 330 West
42nd St., New York 18. N. Y.
2. The owner is: McGraw-Hill Publishing Company,
Inc., 330 West 42nd Street, New York 18. N. Y.:
Stockholders holding 1% or more of stock: Curtis
W. McGraw. Executor of the Will of James H. McGraw,
330 West 92nd Street, New York 18. N. Y.; James H.
McGraw, Jr., Curtis W. McGraw and Willard T.
Chevalier, Trustees for: Harold W. McGraw, James H.
McGraw, Jr., Donald C. McGraw, Curtis W. McGraw.
all of 330 West 42nd Street, New York 18, N. Y.;
James H. McGraw. Jr. and Curtis W. McGraw. Trustees
for Catherine Osmun, 330 West 42nd Street, New York
18. N. Y.; Edwin S. Wilsey and Curtis W. McGraw,
Trustees for James H. McGraw. 3rd. Madison, New
Jersey: James H. McGraw, Jr., 330 West 42nd Street.
New York 18, N. Y.. Curtis W. McGraw, 330 West 92nd
Street, New York 18, N. Y.; Donald C. McGraw. 330
West 42nd Street. New York 18, N. Y.; Mildred W.
McGraw. Madison, New Jersey; Grace W. Mehren. 526
Arenas St.. Ladolla, Calif.
3. The known bondholders, mortgagees. and other
security holders owning or holding 1 percent or more
of total amount of bonds, mortgages, or other securities
are: None.
4. Paragraphs 2 and 3 include, in cases where the
stockholder or security holder appears upon the books
of the company as trustee or In any other fiduciary
relation, the name of the person or corporation for whom
such trustee is acting: also the statements in the two
paragraphs show the atfiant's full knowledge and belief
as to the circumstances and conditions under which
stockholders and security holders who do not appear
upon the books of the company as trustees, hold stock
and securities in a capacity other than that of a bona

Image Rejection Ratios
Meter Calibration
S
Rebuilding to factory standards

Authorized Service Center

McGRAW-HILL PUBLISHING COMPANY. INC.

By J. A. GERARDI, Secretary
Sworn to and subscribed before me this 20th day of
September, 1999.

[SEAL'

ELVA

G.

MASLIN

(My commission expires March 30, 1950)

An
Investment i
Productive advertising
is an INVESTMENT
rather than an EXPENDITURE.
"Searchlight" advertisers almost invariably report prompt and satisfactory results.
BE

CONVINCED

-

send us your advertisement TODAY.

RADIO LABORATORY
11

WARREN STREET

NEW YORK 7, N. Y.

WO rth 2-7955

MANUFACTURERS WHOLESALER'S DEALERS

service to save you TIME and MONEY by locating your "HARD TO FIND" items and
selling your "non-movable" surplus.
Please write on company stationery, TELLING us your needs-SELL US YOUR SURPLUS.

Address Classified
Advertising Division

A

ELECTRONIC SURPLUS BROKERS
3232 Broadway, N. Y. C. 27
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1949-

ELECTRONICS

SEARCHLIGHT SECTION
TOP TRANSFORMER
Volts Out
550VCr
2 x 200V
2 z 110VCT
2 x 110V

50VCT

580VCT
100VCT
2300V
100VCT, 65V
1500V
1100V. 400V
78V
825VCT
800170T
2 x 300V

.0025
.050
.35
.01
.010
.100
.040
.017
.004
.100

.160
.250
.300
.190
.150
.042
.088
.055

585

1080VCT
500VCT

.155

1120V

.600

215VCT

.300

6.3V/.5, 2.6VCT/1.75
2 x 20V/.01A
6.8V/10, 2.5VCT/7
6.3/2.5, 2 x 2.5V/7
6.3V/1.8. 8.3/.6
5VCT/3A
5VCT/3A
2.5/2A
8.3VCT/10, 40V/.1.
18VCT/.1, 18-6/.1,
8.3/.1
2.5VCT/12, 30V/.01
6.3V/.8A
6.3V/2A
5VCT/3A
5V/3A, 2.5V/2
5517/.125. 45/3.5
5V/3, 6.3V/6
6.3V/1.2 6 3/1.2
8.3VCT/5, 5VCT/3
2 x 5VCT/8-2A,

Volts

Out

Amp.

65V

500VCT
650170T
2 x 150V
600VCT
250VCT
690V
1470VCT

.500

.10 l

.015 1
2 x .940
.0165 1

Filament

Volta

3.95
3.95

5.95

ll

1

Out

4V/18A. 2.5V/1.75
HV ins.
5V/115A
7.2V/7 6.4/10.
6.4/2, 2 z 26.2/
2.5 16V/I

8.3VCT/20, 6.3V/
1.8 6.3V/.6
6.3VCT/1,
6.3VCT/7
6.3/5 6.3/lA
8.3VCT/3.2,
8.3VCT/1
5V/8A
6.3VCT/1A, 5V/2A

4.25 246VCT
2.49 121V

.880

1.5
1.5
1.5

24 or
115VDC, or
230VAC
230V 60 cy
115V 60 cy
110//1115;120/

210/220/230

230V 80ey
230V 60 cy
220/44017
220V 60 cy
200V 60 c1

450V/9e

y

180/230

110/115/120/
125
230V 6001
200V 60 cy

230V 60 cy

95-130V 60 cy

220/440V
220/440V

12

DA -3A'

28

#5053
CW 21AAX

28
13
28

2.5VCT 4A
2.5V/6.5A
200V/20A, 4 7 6.3/.900A
286VCT /290MA
260V/.03 100/1 6.3/4.2
700VC
/1ó5i%OÁCT/.1A.
Tap
to
z#40V%05,2
4p0eVd/0V5
z05V/8A.

/

6/12/18/24/75/100/

2.45
1.95
3.25
1.10

700VCT/.08A. 110VCT/.08A
24V,/.03, 8.3V/.3, 6.3VCT/
1,5V/3A. 5V/5A. 2.7V/5A
400V/.03. 19017//.03A, 5/2.5,

4.25
4.25
1.95
1.95
4.95
5.95
10.95

2 x 750V/.901A

5.95
7.95
10.95
12.95
13.95

115V/3.8A, 40.9V/3/3A160
115V/8.52A

115V/110/105/ -7A
BIRTCHER
TUBE CLAMPS

926C

926-16
926-B1
926-B2
926-B8

Each 15c

926E-16
926A-14

926-C15
926-C-13

926A
92601

926-A11
10 for $1.40

OMM

1J

L

ELECTRONICS

-

November, 1949

1

1B26
2C21
2C22
2.121-A
2322

5130
6G

28D7
30 Spec.
45 Spee.
39/44
35/51
227A
225

876
1005
1619

532

1829

700DA,B,C,

703-A
704-A
705-A
706 AY,
BY DY

70

O'Y

t707 -fi

714AY
715-B
720BY
720CY

Ë

Fb072.
F-127
FC 258A
OL532

QK
QK
QK
QK

5
6
7

59

60
61

62

12A8

12K8Y
12SF7

WRITE
FOR
QUANT.
PRICE

GY
730A
800
801-A

12SR7P

8.5

58
60
62
67
70

11

030

VR 135
VR 137

15

20
24

For $7.50
Feed

100

Button
40
180

175
185

100
200
500
100

Thru

50
500
470

For 59 50

1

720vct 200MA.

6.4/8.7A. 6.4/.6A. 5V/3A I.25/.3A.
Price
in 440/220/110v 60 cy 3kva out 115v 25kv ins 12"x12"x7"

$4.95
$40.0

In 220v 60 cy .05kva out 5vct 34kv Test
$24.50
In 1I5v/230v 50-60 cy out 21000v 160 MA
$120.00
In 220v 60 cy out 220v/360MA. 3x2.5v/5A. 2.5v/15A $6.75
In 220v 60 cy out IOvet/13A, 7.5vct/2.5A
$5.25
In 240v 60 cy 700vct/900MA, 4700vct/750MA....9135.0
In 210/15/20/25/30/35/240v 60 cy out Ilvct/35A 10vct/

0 IV S

oM

Eu

25
100

.20
.25
0
.40 2x50020
.30 8
.30 18

40-40
32-18
3x40/10
80-40-30/100
8-8/25
30-20/20
20-18/10

35500

.49
.30-50

150
450
150

.55
.98
.98
.98

150/25
450/75
450/25
200/25

.20 20
.15

150

.14

.98
.50
.55
.69
.35

1

450
450
150
450

20

42

.42

50-500/25

150
50

.40
.18
.40

WRITE FOR OTHER
VALUES IN STOCK

$7.95

In 115v 60 cy out 760vct/500MA, 800vct/40MÁ $10.95
In 110v 60 cy out 690vct/400MA
$6.95
Tapped in. 107 to 127v out 160v to 200v/700MA 12
Taps
$12.95
e In 110v 80 ny out 4v/16A, 2.5v/.75A
$4.75
G In 110v 60 cy out 17000v/144MA, w/choke 28" x 29"
x 13" oil immersed
$65.00
0 In 115v 60 ty out 2x5v/5.5A 29kv ins
$24.50
In 115v 60 cy Out Tapped to give 2750/2470/2240/@

750 MA 7000v Ina
115V 60 Cy to 10800 V or 21000 V Dblr.

$34.50

PRICE 919.95

FILTER CHOKES
HY 40 MA, 3 for..$ .99
30 HY 25 MA
.79
25 HY .065A
1.00
8.5 HY 125 MA
1.49
1.75 HY 100 MA
.59
30 HY 24 MA
.98
15HY100MA
1.39
.2 HY 600 MA
1.95

20 HY 50 MA
U.S HY 90 MA
6 HY 150 MA
25 HY 75 MA
.030 HY 2A
5 HY 150 MA

.79

$

1.39

.99

1.25

1.39
1.45

Dual 7HY75MA, 11
HY 60 MA
1.39
Swing: 1.0-3.0 HY .225-.02A.
75 HY 225 MA 2.25
Dual: .22 HY 600 MA; 44 HY 400 MA
1.75
Dual: 1.52 HY .167A 1.95 .100 HY 1.4A
1.95
Dual: 120 HY 17 MA 2.49.333 HY 1.12A
2.29
Dual: 10 HY 200 MA 3.50
HY 1 Amp
3.95
3.5 HY 500 MA
4.95 20 HY 300 MA
7.95
10 HY 500 MA
12.95
10 HY 450 MA
12.95
Swing: 9:26 HY .525/.075 MA
6 HY 175 MA
1.50 2.5 HY 130 MA.
.116 HT 150 MA
4.25 .01 HY 2.5A
.35 HY 350 MA
7.25 5 HY 200 MA.
Write for list of many others.

BY 9p, 412.4
131 LIBERTY ST.aEºr.,E

OMPANY

.65
.35

3.45
.34
.45

.1n

CApNONEODI

-

0

250
150
150

549
.45 40-20

.40

5

T.V. Transformer. 7 or 9 scope. 3000v 5MA.

C AT1

1=21

125
150
180
200
220
240
250
350
1000

1500

Fil. Trans. 110v 80 cy in.. 5vct/30A out
$8.95
In 110v 60 cy out 6.3vct/20A, 6.3v/1.8A. 6.3v/600MA
$4.95
110v 60 cy out 2x5vet/6.75A, 5vct/13.5A, 3500
Test
$6.95
In 110v 60 ny out lOvct/13A, 10vct/6.5A, 6.3vct/2A

79
115

47
50
57

450

200--.20

450

80
450
350
400

.69
.98

POWER EQUIPMENT

ICONS
25
27
35
30

2x10

0
525

350
25

.599

CARDBOARD
w/LONG PIGTAILS
Mfd.
Volt Price

.4850

4

20
250 20
200 20
28
20
39#
/25
450
#55
490 10
350 10
/15
#02070 550 4
4
#C2060
550
/02090H 55d

3.1
4

DS TYPE

O

#8

1

3

ML 100

25/150-150

43Ó0

300

#10

MM F.

6L 897

VRV

115

150 40
16
15# 18
550 16

15150-C

300
450

250

30
1ÓÉ

#35

3x15-30
2x30/20x10

22-20
MINICAPS PIGTAIL
Mfd.
Volt
Price 32 32

#6

CE RAM

FC 271
CL 562

721-1
723-Á/B

REQUIRED

150

360/10/0

15

.98

450

475/400/5025

40/40/16 450/400/350.89
4x20
460
2x30-15/20 400/25 .89
30-15-10/20 450/25
3x10/10
450/25 .69
3310/20
400/26 .69
80/40/150 400/50 .98
2x80/60
250
.65
150-50-25
150
.49
20-10/50
450/50 .49
2x20/20
400/25
9
40-20/20
400/26 .59
40-40/25
400/25 .59
40-10/80
450/150 .69
40-40-10
50
.69
40-30-10
450150

150/25
200/25

10/10-10

TYPES

40+10+10

5

525
450
450
525
150

804.
400/200,¡20
40/25
40/30

200/50 5.79
25/50 .49
150/25 .49
450
.69
450/25 .39
450/25 .49
450/25 .69

0/200/25

50/400
400/25
350/25
350/25
250/25
350/20
150
160

12

Volt Price

2x90/20
150-20/6
120-60-20
3x20
2x20/20
20-8/25
40-20/20
425

10

3 z 10
3 x8

Henrite
Lord
Barry
Barry
Barry
Many Others In Stock

É616

125/30

10/50/100

Lord
Lord

9082

562

40

15
10
20

OF

Lord
Lord
U. S.
Lord
Lord
Lord
Lord
Lord

8614

355-A
417A
530

VU 120
VU 134
BY,CY WL 532
728 DY,
WN 150
EY,FY, WT 260

OY

FOR

Lord

268-A

724B
725-A
726-A
728 AY,

7047
7E5
7E6

836
837
843
880

10

20/20
10-20/20
10-16/20
15-15/20
10-10/20

SHOCK MOUNTS

815

350/25
450/100/50
350/25

QUANTITY

Lord
Lord
Lord

804

30/20
10/50/100
15-15/20

30+20

PHONE

I

for 12.00

IV

TUBES!
01-A

250
150

350/25

2 x 20

35A, 7.5vct/35A, 5vct/35A
$37.50
In 220/440 60 cy ph out 123vct 2.85 amp Test 1780 $6.95
In 230v 60 cy out 2.5v/6.5A
$1.95
Rated Concerns Send P.O.

926B
926C-19
100

14
28

2 x 30

OR

PRICE

150

Mfd.

300
15

0
20-20/10

AND

125/200

2x40

225

15-1525-25%

.050
.100
.200
10
.060 SCR522
.010
.5
1.4
.060 APN-1
12.6
.135
6.3
.020
9 1.12
40
1000 .350 BC191
10
300 .260 SCR
150 .010 522
14.5.5
32
400 .750
750 .350

27

2J27
2.131
Each 2J32
2J39
$2.49 2349
1.10 3139
1.59 2K41
1.49 2X2/879
1.49 3BP1
1.95 2C24
2.95 3030
2.95 3CP1
2.95 3D21 -A
2.39 3DP1
2.95 3EP1
2.95 3Q57
2.29 5BP1
3.95 5FP7
2.49
4.25

115V. 150A
9A MV INS

517

DY12

2.95
1.85

ll

2.5V/ß55V/3,
. 2 5/6 5. 6.3/4ÁA

BD 77KM
PE 94

250

150

40/20
25/40

29c each. 10 For $2.75
2 x 10

WRITE

.150
.075 APN-1
.060
.050

200
450
250

40

125
150

30+15

SAVINGS

500
225
440
300
150
14.5
250
400
800

in

6.95
6.95

}

5V/2.5A W/2.886 Socket.
84V/.009. 51V/.003, 1.417/
500 Vibrator Transformer
230V 60 cy
20V/.1A 5V/2A, 5V/9A
220-440
3 x 2.5V/5A, 2 5V/15A
230V -115V
51CT/7.5, 5V/7.5, 5VCT/
440V/80 cy 3P11 220V 30W 3 phase or 220V &
230V 60 cy
11ÓV/2ÓÓ 33V/200, 5V/10A.
50V 60 cy
6V & 12V

D-104

3.25
3.25
3.85

Output

12.8 /lA22
cy24V/6A,

437 8/V
90/116/

2.25

1.95

420VCT/85Ma, 6 3V/3A.
Univ. Vibrator X2mr
230V/.05A
115V/78V-410A/.600MA
13.5V/1.11A

1.2

z 20

AT GREAT 20/20
20/30

12/24 4/2 500
12/24 8/4 12/275 3/.110
12
9.4 275 .110 Mark II

3.95

Each

AVAILABLE

400 .135 SCR515
800 .020

3.25 375
1.75 285

27
28

ZA .0516
B-19 pack

cps

Ratina

SPECIAL TYPES
f,, 12

1.95
11.95

1

30VCT/.330,
34VCT/.380
8.3V/2.5. 2 z 2.5/7
2 x 2.5VCT/8.5A
2.5V/1.75, 5V/3A,
6.5V/8A, 8.5V/
12.95
10VA
CT/13A,
5.95 IOVCT/3.25
5VCT/13.5
5.25 2 x 5VC71/8.75
1.3V/.0091 Kva
2.75 8.3VCT/.8A,
5V/2A
2.25 8.3VCT/2A
5.3VCT/A
2.25 6.3V/1A, 6.3V/lA
2.25 8.3/2.5/7A,
1.65 2.5V/7A
8V/3A

Input

28

VARIETY

.050

28

13/26 12.6
6.3

$1.95 35X045B
ZA .0515
.400

$1.79
1.79
1.49
5.49
4.75

5 V CT/20A

PE 101C

5210

2

150
150
450

10

25

400
200

40

Volt

202020

300
20
150
25

20+10
30+30
40+40
LARGE

Mfd.
40+40

250

2 x 20

Output Radio
Volts Amps Set
250 .060 RC36
330 .170 RU19
250 .060 ARC -5
220 .080 SCR508
220 .080ßC733
1009 .350 BC375
235 .090 BC312
250 .050 BC367
275 .070 BC348
540 .250 BC456
515 110 SCR506
1030

input

1

3

1620VCT

Transformers -115V/50-60

2.5V/5A HV Ina.
6.3V/2A 79/ 300
36V/1.11

Input
Volts Amps
28
1.25
14
6.2
DY-2/ARR-2 28 1.1
DM 36
28
1.4
DM 53AZ
14
2.8
PE 73CM
28 19
DM 21
14
3.3
DM 25
12
2.3
DM 28R
28
1.25
DM 33A
28
7
DM 42
14 46
Type

PE 86
DM 416

Volt

40
40

1

Amp. Each 23350

100V

Each

3.95
14.95
2.29

Mfd.

DYNAMOTORS

BD AR 93

.0771
126.5V
.450
4.95 132V
1.2
24.00

Rating

6.95
6.95
1.79
3.95

4.00

cps

$1.49 70V
3 00

`
J

8.3/.900

5VCTßÁ/3,

Each

1

$1.98
2.49
2.49
2.75
3.45
2.29
2.95
2.25
7.49
3.49

ELECTROLYTIC CONDENSERS D.Y. TYPE
TUBULAR, PRONG MOUNT, LUG TERM.
FRESH 18c ea. 10 For $1.75 NEW

terj

Each

2.5V/3A

Transformers -115V/50-60

Plate

input

cps

Filaments

Amp

770V

***SPECIALS***

BUYS!

Transformers-115V/50-60

Power

EjiY YORK

7.

14.95

1.25
1.45
1.45

IcRo
I

AtiE
vR

C.E.C. MONEY BACK GUgRANTEE, $ 3 MIN,ORDER .
N.Y.C. SEM) NONEYORDERORCNECK. ONLY SNIPPING CHARGESSOITC.OD.
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SEARCHLIGHT SECTION

B. F. COMPONENTS -MICROWAVE -TEST EQUIPMENT
1.25 CENTIMETER

10 CENTIMETER

TEST EQUIPMENT

WAVEGUIDE TO %" RIGID COAX "DOORKNOB" ADAPTER. CHOKE FLANGE. SILVER PLATED. BROAD BAND..537.50 EACH
DIRECTIONAL COUPLER. 27 db.
WAVEGUIDE
transmission method. Mounts Crystal Current
Navy type O'ABV-47AAN, with 4 in. slotted
$175.00
Meter & Calib. Chart
$32.50
section
SQ. FLANGE to rd choke adapter 18 in long
OA 134 in. x 3 is guide, type "N" output
VSWR AMPLIFIER TS-12/AP. Unit 1 3 stages
$27.50
sampling probe
of Amplif. and Diode Rectifier w/direct
Crystal Mixer with tunable output TR pick up loop.
VSWR, reading on meter. 115 volte 60 cye.
$14.50
Type "N" connectors. Type 62ABH
AC operation w/Inst. BK and CCT diag.
Sperry
adjustable.
Probe
depth
Slotted line probe.
$285.00
New
$9
connector, type CPR-14AA0
SLOTTED LINE PROBE and Matched TerCoaxial slotted section, %" rigid coax with carriage
mination incld'g Accessories TS-12/AP Unit
$25.00
and probe
2 incl. 11081/U, C692/U, C091/U, C089/U,
plain
E
or
H
$15.00
Right Angle Bend 6" radius
ÚG79/U, CG87/U, MX158/U, CG88/U
Right Angle Bend 3" radius E or H plain-Circular
C690/11, U080/Ú, plus Tools. New 5200.00
515.00
flanges
COMPLETE TS12/AP UNITS I AND2 5450.00
consisting
antenna
equipment
10
cm
AN/APR5A
of two 10 CM waveguide sections, each polarized.
$75,00 per set
45 degrees
3 CM WAVE METER, Ordnance Type. Micrometer
McNally Cavity for 707B, with tuning
Head. Coverage 9000 to 95 MCS with calib. chart. APN-7
$5.50 each
slugs
Absorption type W/cire. Flange or XMSM ewe "S"
BAND XTAL MOUNT. Gold plated w/2 type
$75.00
W/SQ flanges. New
$12.50
N connectors
$2.75
PICKUP LOOP. Type "N" Output
$1.25
TR BOX Pick-up Loop
MODEL TS -268/U
POWER SPLITTER: 726 Klystron input dual

TS-117/GP 10 CM WAVEMETER TEST SET,
Mfg. "Sperry" 2400-3400 MC, Micrometer Adj.
Coaxial Cavity. Freq. Meas be absorption or

Test set designed to provide a
means of rapid checking of
crystal diodes IN21, IN21A,
191216, IN23, IN23A, IN23B.
Operates on lys volt dry cell
battery. 3x6x7.
.

$ 35.00

New

$125.00
SL WAVEMETER Type Cw60ABDI
10 CM ECHO BOX CABV 14ABA-1 of OBU-3,
2890 MC to 3170 MCS, direct reading micrometer head. Ring prediction scale plus 9% to

minus 9%. Type "N" input. Resonance indicator meter. New and Comp. w/access. Box and
$350.00
10 CM Directional Coupler
3 CM RECEIVER, SO -3. Complete with W.G.
Mixer Assy (723 A/B) Reg. Fil. Power Supply.
,
$99dishes50
6 Stages IF (6AC7)
10 cm. horn assembly consisting of two 5"
Inwith dipoles feeding single type "N" output. type
cludes UG28/U type "N" "T" junction and
"N" pickup probe.

Mfg. cable.

New

$15.50

cm. cavity type wavemeters 6 deep, 634" in
diameter. Coax output. Silver plated $64.50 ea.
10 CM. echo box Dart of SF radar w/115 volt DC
$47.50
tuning Motor sub rig 1118A
THERMISTOR BRIDGE: Power meter I -203-A
10cm. mfg. W.E. Complete with meter, inter$72.50
polation chart, portable carrying caso
W.E. I 138. Signal generator 2700 to 2900 Mc.
range. Lighthouse tube oscillator with attenuator & output meter. 115 VAC input reg.
575.00
Pwr. supply. With circuit diagram
520.00
3 cm. stabilizer cavity, transmission type
3 CM. HORN AT-48/UP model 710. Type "N"
$6.50
input Thy. silver plated
,
N
fitting.. 5.00
AT-68/UP 3 CM Horn with type
iO CM MICROMETER adjust. transmission cavity
10

"N" output

$5.00

ASB-500 Megacycles Radar Receiver with two
GL446 lighthouse cavities, new less tubes
$37.50
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$30.00
with pressurized window
$400
MITRED ELBOW cover to cover
$4.00
TR/ATR SECTION choke to cover
00
FLEXIBLE SECTION 1" choke to choke
5.00
ADAPTER, rd. cover to sq. cover
MITRED ELBOW and S sections choke to cover
$4.50
$1.00

WAVE GUIDE 34 x sk Der ft
K BAND CIRCULAR FLANGES
3131 "K" BAND MAGNETRON

3
(STD. I" x

ßy2"

50t

$55.00

CENTIMETER
GUIDE UNLESS OTHERWISE
SPECI FIED)

A/B Klystron mixer section with crystal mount,
$22.50
choke flange and Iris flange output
TR-ATR Section for above with 724 ATE Cavity
723

$8.50
$8.00
90 degree twist. 6 inches long
723 AB Mixer -Beacon Dual Oscillator Mount with
12.00
crystal holder
2 Way Wavegulde directional coupler, type N fitting
$18.50
1 3k x %" guide 26DB

MAGNETRON TO WAVEGUIDE coupler with
$27.50 CG 98B/APG 13, 12" flexible section 1 $4"
721-A duplexer cavity, gold plated
W'
$10.00
10 CM WAVEGUIDE SWITCHING UNIT, switches
Standard 134" x 3" TR-ATR Section, APS 15, for 1B24, with 724 ATE
1 input to any of 3 outputs.
Cavity with 1B24 and 724 tubes. Complete $21.00
guide with square flanges. Complete with 115
517.50
vac or do arranged switching motor. Mfg. Ray- Crystal Mount in Waveguide
theon, CRP-24AAS. New and complete $150.00 S03 Echo Box XMSM type Cavity W/bel$28.00
lows
"S" BAND Mixer Assembly, with crystal mount.
ea.
nipple..$6.00
bend
with
$3.00 3cm. 180°
pressurizing
pick-up loop, tunable output
721-A TR CAVITY WITH TUBE. Complete with 3 cm. 900 bend. 14" long 90° twist with pressuriz56.00 ea
ing nipple
$12.50
tuning plungers
$5.50 ea.
10 CM McNally CAVITY Type SO
$3.50 3 cm. "S" curve 18" long
$3.50 ea.
WAVEGUIDE SECTION MC 445A Rt. Angle 3 cm. "S" curve 6" long
Bend 5% ft. OA 8" Slotted Sect
$21.00 3 cm. right angle bends. "E" plane 18" long cover
$6.50 ea.
to cover
IO CM OSC, PICKUP LOOP, with male Homedell
output
$2.00 3 cm. Cutler feed dipole. 11" from parabola mount
$8.50 ea.
to feed back
10 CM DIPOLE WITH REFLECTOR in lucite
ball, with type "N" or sperry fittings
$4.50 APS-31 mixer section for mounting two 2K25's
Beacon, reference cavity 1B24 TR tube New and
10 CM FEEDBACK DIPOLE ANTENNA in lucslugs
complete with attenuating
$42.50 ea.
ite ball, for use with parabola %" Rigid Coax
510.00
Input
$8.00 DUPLEXER SECTION for 1B24
WE CIRCULAR CHOKE FLANGES, solid brass.. .55
10 CM WAVEGUIDE.
PHASE SHIFTER.
ea. .55
TYPE ES -683816. E PLANE TO H PLANE SQ. FLANGES. FLAT BRASS
$4.00/Ft.
MATCHING SLUGS. MARK 8 RADAR S95.00 FLEX. WAVEGUIDE
72IA TR cavities. Heavy silver plated. ...$2 00 ea. TRANSITION 1 z % to 13e x %. 14 in L..58.00
10 cm. horn and rotating joint assembly, gold
ea.
plated
$65.00
"X" BAND PREAMPLIFIER, consisting of
2-723 A/B local oscillator -beacon feeding
xOD

%e" RIGID COAX. -3/8" I.C.

W. rigid coaxial tuning stubs with vernier stub adjustment. Gold Plated
$17.50
Pressurized.
Spee
#8063. Gold Plated
Dipole assembly. Part of SCR -584
$25.00 ea.
Rotary joint. Part of SCR -584
$35.00 ea.
RIGHT ANGLE BEND, with flexible coax output
pickup loop
$8.00
SHORT RIGHT ANGLE BEND, with pressurizing
$3.00
nipple
RIGID COAX to flex coax connector
53.50
$75.00 STUB -SUPPORTED RIGID COAX, gold plated
2650-3000 me w/calibration chart
TS-89/AP Voltage Divider: Ranges 100: 34 for 200
5' lengths. Per length
Z
2000
Input
.50
to 20000V 10. 1 for 280 to 2000v.
RT. ANGLES for
ohm, output Z 4 meg flat response 150-5 meg. RT. ANGLE BEND 15" L. OA
$3.50
$42.50 FLEXIBLE SECTION, 15" L. Male to fecys.
Transtype
B-435490
WE
$4.25
10 CM WAVEMETER
mission type. N fittings. Veeder root mie, dial MAGNETRON
Ie
COUPLINGS to v%" rigid coax.
with TR pickup loop. gold plated
$7.50
gold plated w/calib chart. P/O WE Freq mtr
$99.50 FLEX COAX SECT. Approx. 30 ft
X86404A New
$16.50
R. F. EQUIPMENT
LHTR. LIGHTHOUSE ASSEMBLY. Part of RT30/APO-5 & APG 15. Receiver and Transmitter
Lighthouse Cavities with assoc. Tr Cavity and
Type N CPLG. To Rcvr. Uses 2C40, 2C43, 1B27.
Tuneable APX 2400-2700 MCS. Silver plated.
$49.50
APS-2 10CM RF HEAD COMPLETE WITH HARD
Pulser. 714 Magnetron 417A
TUBE (715B)
W
Mixer all
rigid coax. incl. rcve front end
$210.00
Beacon lighthouse cavity 10 cm with miniature 28
volt DC FM motor. Mfg. Bernard Rice $47.50 ea.
T-128-/APN-19 IO cm. radar Beacon transmitter
559.50 ea.
package, used, less tubes
SO -3 "X" band 3cm RF package, new complete,
including receiver unit as illustrated on Page
337, Volume 23 RAD LAB Series
$375.00 ea.
Pro-Amplifler cavities type "M" 7410590GL to use
446A lighthouse tube. Completely tunable. Heavy
silver plated construction
$37.50 ea.
RT32/APS 6A RF HEAD. Compi. with 725A
Magnetron magnet pulse xfmr. TRA-ATR. 723
osc.
and
beacon
mount,
A/B local
pre amplifier.
$97.50
Used but exc. rond
AN/APS-15A "X" Band comp). RF head and
modulator, incl. 725-A magnetron and magnet,
&
ose.
beacon),
two 723A/B klystrons (local
duplexer, HV supply.
11324. TR, revr-ampl.
blower, pulse xfmr. Peak Pwr Out: 45 KW apx.
Input: 115, 400 cy. Modulator pulse duration .5-2
microsec. apx. 13 KV. PK. Pulse. with all tubes
incl. 7156. 829B, BKR 73, two 72's. Complete
$210.00
pkg.
S BAND AN/APS2. Complete RF head and modulator, including magnetron and magnet, 417A
mixer, TR receiver duplexer, blower, etc. and
complete pulser. With tubes, used, fair condition.
$75.00
10 CM. RF Package. Consists of: SO Xmtr. receiver using 2-27 magnetron oscillator, 250 KW
$150.00
Peak input. 707-11 receiver -mixer

555.00
"K" BAND MIXER SECTIONCOUPLER CÚ104/
"K" BAND DIRECTIONAL
$49.50 ea.
APS-34 20 DB
HORN.
"K" BAND FEEDBACK TO PARABOLA

r/s111X

ldatlNT.

aboveH00
"IC"

waveguide and TR/ATR Duplex sect. incl.
$57.50
30 MC Pre Amp with tubes

Random Lengths wavegd. 6" to 18" Lg....$1.10/Ft.
WAVEGUIDE RUN. 134" z 34" guide. consisting
of 4 ft. section with Rt. angle bend on one end
$8.00
2" 45 deg bend other end
$6.00
12" SECTION 45 deg twist, 90 deg bend
11" STRAIGHT WAVEGUIDE section choke to
cover. Special heavy Construction, silver pl$a4t

ó

DEG. BEND 10" choke to cover

15

5

FT.

Plated

SECTIONS

choke to

cover.

$4.50

Sliver

$17.50
8" FLEXIBLE SECTION
X" BAND WAVEGUIDE 134" z W' OD 1/16"
Per Foot .75
wail Aluminum
Per Foot 1.50
WAVEGUIDE 1" x 34" I.D
.50
TR CAVITY For 724 A TR Tube
3" FLEX. SECT. sq. flange to Ciro. FAdalange

%8" RIGID 1/4
$2.5500
724 TRtTUBE (41 TR 11
54/U
foot flexible section 34' IC pres- SWR MEAS. SECTION, L with 2 type "N"
output probes MTD full wave apart. Bell size
surized
$15.00
guide. Silver plated
$10.00
7/e" RIGID COAX. Bead Supported, per ft...51.20
$2.50 WAVEGUIDE SECTION, 12" long choke to cover
SHORT RIGHT ANGLE BEND
45 deg. twist & 2%" radius, 90 deg. bend...54.50
Rotating joint, with deck mounting
$15.00
E.
guide,
W.
TUNER/ATTENUATOR,
gold
SLUG
RIGID COAX slotted section CU-60/AP
$5.00
$6.50
plated
TWDle
IST 90 deg. 5" choke to cover w/press
Sn
MISCELLANEOUS
WAVEGUIDE SECTIONS 234 ft: long silver plated
Type "N" patching cord UG11/U female to
$5.75
with
choke flange
ea.
UG9/U using RG5/U cable 12" long
52.25
JOINT choke to choke
$17.50
AN/TPS-1B flanged nipple and insert assembly ROTARY
ROTARY JOINT choke to choke with deck mountfor rotary coupling
$3.75 ea.
$17.50
ing
Pulse connector Navy type 49579
$1.50 ea. 3 cm. mitred elbow "E" plane unplated..56 50 ea.
Transmission line pressure gauge, 2' 15 lbs.
$1.85 ea.
Pulse cable assembly Western Electric type
$4.50 ea.
1)163262, 10 feet long
WAVEGUIDE
Holmdell Jack Western Electric BO -12962-1 D. B.
$1.00 per foot
#J-102X
$3.75 ea. 1" s 'A" ID
Adapter type "N" R08/11 to R617/11 or 18/U 1" x 3$" OD
1.50 per foot
cable
$4.50 ea.
1.65 per foot
x
1
OD
3i"
W'
ADAPTER TYPE "N" TO RG -71/U COIN SEC
0
.75 per foot
TOR
%" x 1 W OD Aluminum
F-29/SPR-2 HIGH PASS FILTER P/0 AN/ 134" x 3" OD
3.00 per foot
APR-5AX. TYPE "N" CONNECTORS...512.50
3.50
per foot
Magnetron coupling to % rigid coax
55.00 ea. 23$" x 3" OD
MAGNETRON COUPLING 1-",k" to 10 CFM 1" x 34" OD Flexible
4.00 per foot
Wavegulde
$84.50
1.20 per foot
7k" rigid coax 34' IC
(Available in 10FT to 15 ft. lengths or smaller.)
200 MC COAXIAL PLUMBING
$7.50 each
UG 65/U 10CM flanges
535.00 UG 53/U Cover
Right Angle Bend
4.00 each
$55.00
T Section
4.50 each
UG 54/U Choke
T Section with Adapter to 'ik" in rigid coax 565.00

-4
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ELECTRONICS

SEARCHLIGHT SECTION

MAGNETRONS
MAGNETRONS
Pk. Pwr. Out

Tube

- RADAR SUPER SONICS

Freq. Range

Price

2820-2860 mc.
265 KW.
9345-9405 me.
50 KW.
2222
3267-3333 me.
265 KW.
2992-3019 mc.
275 KW.
2227
2955-2992 mo.
275 KW.
2.132
2780-2820 mc.
285 KW.
2700-2740
2234
285 KW.
2237
2238 Pkg. 3249-3263 mc.
5 KW.
2.139 Pkg. 3267-3333 mc.
87 KW.
9305-9325 mc.
2240
10Kw.
2249
9000-9160 me.
58 KW.
2361
3000-3100 ma
35 KW.
2914-3010 me.
2262
35 KW.
3231
24,000 me.
59 KW.
5230
714AY, A
2720-2890
71812Y
250
720BY
2800 mc.
1000 KW.
2860
720CY
1000 KW .
9345-9405 me.
725-A
50 KW.
9345-9405 me.
730-A
50 KW.
BY,
728 -AY.
CY, DY, EY, FY GY
®
700-A, B C D 680-710
lï0 KW. ®
706-AKly
3A%B $12.50:GY
707B W/Cavity
417A $20.00 2 K41 565.00
22 31
2221-A

trónsf

5.00

í25.00
$25.00

$255.000

$25.00
555.00

5450

$35.000

$35.00
$65.00
$85.00
$65.00
565.00
$55.00
$39.50
$20.00
$25.00
$50.00
$50.00
525.00
$25.00
$50.00
550.00
$50.00
520.00

MAGNETRON MAGNETS
Gauss

Pole Diam.
4 in.

Spacing
5/8 In.
3/4 in.
1 5/16 In.
1 1/2 ln.

Price
$12.59

/32 ln.
517.50
5/8 In.
$12.50
1 5/8 in.
$14.50
Electromagnete for magnetrons 700A $24.50 ea
42ÓO

1300
1860

210
1

PULSE EQUIPMENT
PULSE EQUIPMENT

Com- MIT. MOD. 3 HARD TUBE PULSER: Output
Pulse Power 144 KW (12 KV at 12 amp). Duty
$625.00
QCU Magneto striction head RCA type CR 278225
Ratio: 001 max. Pulse duration: 5, 1.0, 2.0
New
microsee. Input voltage: 115 v. 400 to 2400 cps.
$75.00
Stainless Steel streamlining housings for above
Uses 1-715-B, 4-829-B, 3-'72's, 1-'73. New
$18.50
QBG Driver Amplifier. New
$200.00 APQ-I3 PULSE MODULATOR. Pulse WJdth!3 itto
QCU Magneto striction head, coil plate assembly,
1.1 Micro Sec. Rep. rate 624 to 1348 Pps. Pk
new
pwr. out 35 KW Energy 0.018 Joules
$49.00
$14.50
QCQ-2/QCB Magneto striction head coil plate TPS-3 PULSE MODULATOR. Pk. power 50 amp.
assembly
24 KV (1200 KW Nt); pulse rate 200 PPS, 1.5
$14.50
micros«. pulse line impedance 50 ohms. Ch cuit-series charging version of DC Resonance
type. Uses two 705 -A's as rectifiers. 115 v. 400
WILCOX CS390
cycle input. New with all tubes
$49.50
CONTROL EQUIPMENT
A PS- 1O MODULATOR DECK. Complete, less tubes
FOR AIRPORT CONTROL GROUND STA$75.00
TION -Standard relay rack housing, monitor
BC 1203B IFF pulse modulator
$125.00
loud speaker. dual channel receiver amplifier.
BC 758A Pulse modulator
395.00
Type 109 A control panel, microphone speech
725A magnetron pulse transformera
$18.50 ea.
amplifier, etc., spare parts, new and complete
$750.00 each
PULSE NETWORKS
15A -I-400.50: 15 KV. "A" CKT. 1 uucrosec., 400
PPS, 50 ohms imp
$42.50
G.E. #6E3-5-2000-50P2T, BKV, "E" circuit,
3
3 CM RECEIVER
sections, .5 microsecond, 2000 PPS, 50 ohms
impedance
SO -3
Complete with G.E. #3E (3-84-810: 8-2-24-405) 50P4T: $6.50
"E" CKT Dual Unit: Unit 1, 3 Sections,3$K6,1750.
W.G. Mixer Assy (723
.84
810 PPS, 50 ohms imp.: Unit 2, 8 SecA/B) Reg Fil. Power MJcrosec,
tions. 2.24 Microsec. 405 PPS, 50 ohms imp -$6.50
7.5E3
-1-200-67P, 7.5 KV, "E" Circuit, 1 microseec.
Supply, 6 Stages IF
200 PPS, 87 ohms impedance, 3 sections
$7.50
(6ÁC7)
$99.50 7.5E4 -16-60-67P, 7.5 KV, "E" Circuit,
4 sections,
16 microsee. 60 PPS, 67 ohms impedance..515.00
7.5E3-3-200-6PT 7.5 KV, "E" Circuit, 3 microsee.
30' U. S. ARMY SIGNAL CORPS
200 PPS, 67 ohms Imp., 3 sections
$12.50

QBS/Q

JA

Driven

Oseillator

units.

plete

-

RADIO MASTS

DELAY LINES
set for the erection of a full flat top an- D-168184:.5
GE Magnet type M7765115. GI distance between Complete
microsee, up to 2000 PPS, 1800 ohm
tenna. Of rugged plymold construction
telescoppole faces variable from 2 1/16" (1900 ganse) to
term
ing into 3 ten -foot sections for easy stowage
and
1
1/2' (2200 pause). Pole dia. 1 5/8 P/o SCR
.25/.50/.75/, microsee, 8 KV, 50 $4.00
ohms
transportation. Supplied complete: 2 complete D-170499:
584. New
MM.
$34.50
masts, hardware, shipping crate. Shipping wt. D-185997:
$16.50
I'd microsec
$7.50
aDorer. 300 lbs. Sig Corps #2A289 -223-A.
New
$35.00 per set of 2
TUNABLE PKGD. "CW" MAGNETRONS
PULSE TRANSFORMERS
QK 61 2975-3200 me.
QK 62 3150-3375 mc.
G.E.K.-2745
S38.50
TRANSTAT AMERTRAN
QK 60 2800-3025 mc.
G.E.K.-2744-A, 115 KV high Voltage, 3.2 KV Low
QK 59 2675-2900 mc.
New Guaranteed
Voltage tail 200 KW oiler. (270 KW max.) 1
Each $65.00
Input: 0.115 v. 50-60 cyQK 915 Raytheon $150 00
micro
sec.
or t4 microsee. @ 600 PPS
$39.50
cle. Max., output: 115 v. W.E. #13166173
Hi -Volt Input transformer, W.E.
Fit. Trans. for above 115V/60 cy Pri: four
100 amp.
impedance ratio 50 ohms to 900 ohms. Freq.
6.3V/4A Sec: 5000VT
All units are new, guar$27.50
range:
10
kc
to
2
mc,
2
sections
parallel conMagnetron Kit of four QK's 2675-3375 mc.
anteed
nected, potted in oil
$36.00
w/trans special
2 KVA: 90-130v Input 50$250.00
60 cycles, output 115v 2 W.E. KS 9800 Input transformer. Winding ratio
between
terminals
3-5
and
1-2
is
1.1:1,
and bekva type RH Amertran,
tween
terminals
6-7 and 1-2 Is 2:1. Frequency
$29.95 each
TELEPHONE EQUIPMENT
range: 380-520 e.p.s. Permalloy core
$6.00
G.E. #K2731 Repetition Rate: 635 PPS, Pri Imp:
AM/APG2 Servo
Pike Pole. Telephone, MC123, for Wire Laying 2 sec50
Ohms,
Sec.
Imp:
450 Ohms. Pulse Width: 1
tions, 4% ft. ea. section w/M100 Lock. New UnMicrosec.
Pri.
Input: 9.5 KV PK, Sec. Output:
used
$5.90
28 KV PK. Peak Output: 800 KW Roller 2.75
PRECISION RESISTORS
Telephone Handset Shell. For TS10 Sound Power
Amp
$64.50
W.E. Light weight
69$
W.E.
#D169271
Hi Volt input pulse Transformer
Tape Bridge TG815: McElroy used for standard %"
1.01
125
1450
$
White Paper, for Slght Reading and Typewriter
20000 G.E. K2450Á- Will receive
13KV, 4 micro-second27.50
3
12
1900
transcription. SPECIAL PRICE
2500
$5.50
pulse on pri. secondary deliveries 14KV. Peak
150
2230
300000
Power
out
100KW
G.E
5.05
$4.50
250
W.E. Teletype Switchboard #5. Complete In5000
35O0Ó G.E. #2748A Pulse Input, line to magnetron
10.1
300
stallation, 6-20 ft bays. NBW EXPORT
7000
.00
40000 #9280
Utah
Pulse
18
or
430
Blocking
PACKED. AVAILABLE FOR INSPECTION.
Oscillator
7500
X$36FMR
50000
Freq. limita 790-810 cy-3 windings turns ratio
43.50
468
8500
55000
1:1:1 Dimensions 1 13/16 x 1/8" 19/32
8002
100002O(
Raytheon U X 8093 3x32 Turns T.V. 1000 $1.50
BC 686 LINE AMPLIFIER
75
RMS
75Ó0Ó
122
Ship
$4.95
With magnet ringer, 3 -tube 25L6 amplifier. For
G.E.
0
1100
9318 Pulse Xfrmr 1:1.1
17300
$1.50
stoock
local point-to-point telephone operation, remove Above
Ea ...250
1350
Ten For
$2.25 UX
operation of Phone Xmtr, remote reception of rePulse 132-AWP-L421435
1133
ceiver output, monitoring facility. Requires only 100000
150000
200000
Pulse 134 -BW -2F -L440895
$2.25
24 vole for tube "B" plus supply for full opera- 120000
170000
220000
500000
tion.
Above Ea
350
Ten For
$3.25
PRECISION
New, less tubes, in wooden chest
CAPACITORS
$18.50 1,000,000 ohms
Each
750
per pair for 2 way pt -to -pt operation
D-163707: 0.4 mfd @ 1500 vdc, -50 to plus 85 deg.
$35.00
$4.50
D-163035: 0.1 nrfd @ 600 vdc, 0 to plus 85 deg. C
SPARE
$2.00
PARTS
SO -1 AND SO -8 RADAR SETS, Complete, D-170908: 0.152 mfd, 300v, 400 cy. -50 to plus
85
AVAILABLE
in Used but Excellent Condition. 10 CM
deg C
$2.50
Surface Search using 2J26 or 2.727 Mag- D-164960: 2.04 mfd @ 200 vdc, 0 to plus 55 deg
C

MARINE RADAR

SCR 584

400 CYCLE TRANSFORMERS

netron, 707 Mixer. PPI Indicator. Input

t

COMMUNICATIONS EQUIPMENT
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November, 1949

SF
5G
SL
SN
5O1
SO3
SOa

S09
4E113
SQ

TA')
TBK

TM.
"1'llll
PG.)
11PR

t PS2
t, P53

'P54
AI'46
:111e410

AP11

i

(

$2.50

115VDC. Used
Merchant Ships through- D-168344: 2.16 mfd @ 200 vdc. 0 to plus 55 deg C
352-7273: Pri: 113V, 400 cy. Sec: 6.3V, 2.5 Amp out the world. on
$3.00
FCC Approved. Guaranteed. D-161555:.5 mfd @ 400 vdc,
6.3V..06 Amp; 6.3V, .9 Amp; 5V. 6 Amp: 700 $1250.00.
-50 to plus 85 deg C
VCT. 2-5U4's. For APS-15. T201
$4.75
D-166602: 16 mid @ 400 vdo, temp comp 50 to3.00
352-7176: Pri: 115V. 400 cy. Sec: 6.3V, 20 Amp;
85
8.3V, .5 Amp; 6.3V, .5 Amp; 320V (2-8x5's) For
deg C
CRYSTAL DIODES
$12.50
D-161270: 1 mfd @ 200 vdc, temp comp -40
APS-I5. T202
to
$5.25
' No.
Each
2 for
10 for
352-7278: Pri: 115V, 400 cy. Sec: 2.5V. 1.75 Amp.
plus 65 deg C
$12.50
3500V (2x2). For APS-I5. 7203 (Anode #2) 1N21
$1.09
$1.79
$8.30
1N22
5FP7
1.50
2.79
14.001
$5.85 1N23
UG Type Connectors
352.7070: Pri: 118V, 440 cy, Bec. 2.5V. 2.5 Amp;
1.50
2.79
14.00'
3.00
2.5V, 2.5 Amp; (2000V, Ins.); 6.3V, 2.25 Amp; 1N28
5.90
27.50 Full Line of UG Connectors in Stock
1200V. Tpd at 1000 and 750V, P/o AN/APS 15
Immediate Delivery
95
THERMISTORS
VARISTORS
#7469105: Pri: 115V. 400 cy. Sec.; Tpd.
give
742.5V, 50 MA; 709V, .0477 A, 671V, .045 A D-167332 (tube) ....$.95 D-170225
$1.25
AMPHENOL "AN" CONNECTORS
5 D-170396 (bead) ....$.95 D-167176
M-7474319: Pri: 115V, 400 cy. Sec: 6.3V, 2.7 Amp; D-167613 (button)
$.95
D-168687
$ 95
D-164600 for MTG In D-171812
6.3V. 66 Amp; 6.3V, 21 Amp
$ 95
52.95
"X" band Guide.$2.50 D-171528
32332: Pri: 115V, 400-2400 07. Sec: 400 Vet. 35
$ 95
D-167018
MA: 6.4V, 2.5 Amp; 6.4V. 15 Amp
(tube)
....
$.95
D-168549
$95
$2.25
332-7138M: Pri: 115V, 400-2400 cy Sec: 640 V .5
D-162482
$3.00
MA; 2.5V. 1.75 Amp
WRITE FOR
0.163298
352-7179: Pri: 115V, 400-2400 cy. Seo: 6.5V,$3.65
$1.25
12
C.E.C.
MICROAmp. Ct. 250V, 100 MA; 5V, 2 Amp
D-16187IA
$2.65
Large Variety Available
$3.50
#9069: Pri: 115/80V, 400-2800 cy. Sec: 850 Vet.
50
WAVE
CATALOG
At Great Savings
MA; 6.3 Vet, 2 Amp; 5 Vet. 2 Amp
D.171121
$2.45
$$1 95
1.75 Amp. 3 Kv. Ins.: 5V, 3 Amp, 6.5V, 6.5 Amp: NOW AVAILABLE D-167020
Send
Us You Spec. Let us Quote
$3.00
8.5V, 1.2 Amp
$3.95
KS 9007: Pri: 115V, 400-2400 cy. Sec: 734 Vct. 177
MA, 1710 Vet, 177 MA
ALL MERCHANDISE GUARANTEED.
MAIL ORDERS PROMPTLY FILLED.
ALL PRICES F.O.B.
D-160333: Pri: 115V, 400-2400 es,. See; 8.3V$5.95
0.9
NEW YORK CITY. SEND MONEY ORDER OR CHECK ONLY. SHIPPING CHARGES SENT
Amp. 7.7V. 0.365 Amp
$2.79
G.E. #7471957: Pri: 100/110/120/130V, 400-2400
C.O.D. RATED CONCERNS SEND P. O.
cy. Sec. 2.5V, 20 Amp. HV ins
MERCHANDISE SUBJECT TO PRIOR SALE
$4.85
D-163254: Pri: 115V, 400 cy. Sec: 6.3V, 12 Amp;
8.3V, 2A; 6.3V 1A. P/0 AN/APQ5
$5.85
K8-9685: Pri: 115V, 400-2400 cy. Sec: 6.4 Vet. 7.5
131 "Eli" Liberty St., New York, N.Y. ATT: P. J. Plishner Cable "Comsupo" Ph. Digby 9-4124
Amp: 6.4V, 3.8 Amp; 6.4V, 2.5 Amp
$4.35

ELECTRONICS

SA
SC
SD
SE

Al1A

QBF
QBb
QCQ

WEA
RAK
E,P\ 3

CPN6
DAB

84'115
RC 1 1at
ZA
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REMOTE INDICATING

MAGNESYN COMPASS SET
Pioneer Type AN5730-2 Indicator and

AN5730-3

A.C. MOTORS
5071930, Delco,
r.p.m.

1

1

5 V., 60 Cycle, 7000
Price $4.50 each net

36938-2, Haydon Timing Motor, 110 V., 60
cycle, 2.2 w.; 4/5

Transmitter 26V.,

400

cycle.
Price $40.00 per set new sealed boxes.
Kollsman Remote Indicating Compass
Set Transmitter part No. 679-01, indicator part No. 680k-03, 26 V., 400
Price $12.50 each net.
cycle

5069625, Delco Constant Speed, 27 V.,
120 r.p.m. Built-in reduction gears
and governor. Price $3.90 each net.
A-7155, Delco Constant Speed Shunt
Motor, 27 V., 2.4 amps., 3600 r.p.m.,
1/30 h.p. Built-in governor.
Price $6.25 each net.
C -28P -1A, John Oster Shunt Motor, 27
V., 0.7 amps., 7000 r.p.m., 1/100
Price $3.75 each net.
h.p.

r. p. m.

GYROS

Price $3.00 ea. net.

Haydon Timing Motor -110

V., 60 cycle,
3.2 w., 4 r.p.m., with brake.
Price $4.00 each net.
45629R Haydon Timing Motor, 110 V.,
60 cycle, 2.2w., 1/240 r.p.m.
Price $3.00 each net.
1600 Haydon Timing Motor 110 V. 60
r.p.m.
cycle 2.3 W.
Price $2.70 each net.
36938-3, Haydon Timing Motor, 110-V.,
1/5 r.p.m.
60 cycle, 2.2 w.,
Price $2.70 each net.
36228 Haydon Timing Motor, 110 V.,
60 cycle, 2.2 w., 1/60 r.p.m.
Price $2.70 each net.
Eastern Air Devices Type J33 Synchronous Motor 115 V., 400 cycle, 3 phase,
8,000 r.p.m.
Price $8.50 each net.
Telechron Synchronous Motor, Type B3,
115 V., 60 cycle, 2 r.p.m., 4 w.
Price $5.00 each net.
1

1

SERVO MOTORS
CK 1, Pioneer, 2 phase, 400 cycle.
Price $10.00 each net.
CK2, Pioneer, 2 phase, 400 cycle.
Price $4.00 each net.
10047-2-A Pioneer 2 phase, 400 cycle,
with 40:1 reduction gear.
Price $7.25 each net.

FPE-25-11, Diehl, Low -Inertia,
115 V., 60 cycle, 2 phase.

75

to

Price $16.00 each net.
FPE-49-7 Diehl, Low -Inertia, 115 V., 60
cycle, 2 phase, 3.0 amps., 10 w., output.
Price $34.50 each net.
FP -25-2, Diehl, Low -Inertia, 20 V., 60
cycle, 2 phase.
Price $9.00 each net.
FP -25-3, Diehl, Low -Inertia, 20 V., 60
cycle, 2 phase.
Price $9.00 each net.
CK2, Pioneer, 2 phase, 400 cycle, with
40:1 reduction gear.
Price $6.25 each net.
MINNEAPOLIS -HONEYWELL TYPE B
Part No. G303AY, 115 V., 400 cycle,
2 phase, built-in gear reduction, 50 in.
lbs. torque.
Price $7.50 each net.

Schwein Free & Rate
Gyro type 45600.
Consists of two 28
V. D.C. constant
Size
speed gyros.
8" x 4.25" x 4.25".

D.C. ALNICO FIELD MOTORS
5069456, Delco, 27.5 V., 10,000 r.p.m.
Price $4.70 each net.
5069600, Delco, 27 V., 250 r.p.m.
Price $5.00 each net.

Price $10.00 ea. net.

Schwein Free & Rate
Gyro, type 46800.
Same as above except later design.
Price $11.00 each net.
Sperry A5 Directional
Part
No.
Gyro,
656029, 115 volts,
400 cycle, 3 phase.
Price $17.50 each net.
Sperry A5 Vertical Gyro, Part No.
644841, 115 V., 400 cycle, 3 phase.
Price $20.00 each net.
Sperry A5 Amplier Rack Park No.
644890. Contains Weston Frequency
Meter. 350 to 450 cycle and 400
cycle, 0 to 130 voltmeter.
Price $10.00 each net.
No.
Sperry A5 Control Unit Part
Price $7.50 each net.
644836.
Sperry A5 Azimuth Follow -Up Amplifier
Part No. 656030. With tube.
Price $5.50 each net.
Pioneer Type 12800-1-D Gyro Servo
Unit. 115 V., 400 cycle, 3 phase.
Price $8.00 each net.
Norden Type M7 Vertical Gyro. 26 V.,
D.C.
Price $19.00 each net.
Norden Type M7 Servo Motor. 26 V.,
D.C.
Price $20.00 each net.
Allen Calculator, Type Cl Bank and
Turn Indicator, Part No. 21500, 28
V. D.C. Contains 28 V. D.C. constant speed gyro.
Price $10.00 each net.

5069466, Delco, 27
V.,

10,000 r.p.m.

Price $3.50 each net.

5069370, Delco, 27 V., 10,000 r.p.m.
Price $4.70 each net.
5069230, Delco, 27 V., 145 r.p.m.
Price $5.00 each net.
S. S. FD6-16, Diehl, 27 V., 10,000 r.p.m.
Price $3.75 each net.
S. S. FD6-18, Diehl, 27 V., 10,000 r.p.m.
Price $3.75 each net.
S. S. FD6-21, Diehl, 27 V., 10,000 r.p.m.
Price $3.75
Sampsel Time Control Inc. Alnico Field
Motor, 27 V. D.C. Overall length

5/16" by 13/4". Shaft
3/16", 10,000 r.p.m.
3

5/8" long by

Price $4.50 each net.

GENERAL ELECTRIC D.C.
SELSYNS
8TJ9-PDN Transmitter, 24 V.
Price $3.75 each net.
Indicator, 24 V. Dial
8DJ11-PCY
marked -10° to +65°.
Price $4.50 each net.
Indicator, 24 V. Dial
8DJ11-PCY
Marked 0 to 360°.
Price $7.50 each net.

D.C. MOTORS
Jaeger Watch Co. Type 44-K-2 Contactor Motor, Operates on 3 to 4.5
volts D.C.
Makes one contact per
second.
Price $2.00 each net.
General Electric Type 5BA10AJ52C, 27
V.
D. C., 0.65 amps., 14 oz. in.
torque, 145 r.p.m. Shunt Wound, 4
lead reversible. Price $4.70 each net.
General Electric Type 5BA10AJ37C, 27
V. D. C., .5 amps., 8 oz., in. torque,
250 r.p.m. Shunt Wound, 4 leads rePrice $6.50 each net.
versible.

AMPLIFIER
Pioneer Gyro Flux Gate Amplifier, Type

12076-1-A.

Price $17.50 ea. net, with tubes.

COMPLETE LINE OF
AIRCRAFT THERMOCOUPLES

37 EAST BAYVIEW AVE, GREAT NECK,

N. Y.

Telephone !bipedal 7-1147

Write for Complete Listings
248

U.

S.

Export License -2140

November,

1949- ELECTRONICS

SEARCHLIGHT SECTION

SUPPLIER OF ELECTRONIC â AIRCRAFT EQUIPMENT
INVERTERS
Wïncharger Corp. Dynamotor Unit. PE 101 -C. input 13, V.D.C. or 26
V.D.C.
D.C. AT, 12.6 or 6.3 amps. Output
400 V.D.C. AT. .135 amps., 800
V.D.C. AT. .02 amps., 9 V.A.C. 80
cycle at 1.12 amps. Price $10.00
each net.

153F,

PIONEER AUTOSYNS

149F, Holtzer Cabot. Input 28 V. at 36
amps. Output 26 V. at 250 V.A., 400
cycle and 115 V. at 500 V.A. 400
cycle.
Price $35.00 each net.

12117, Pioneer. Input 12 V.D.C. Output 26 V., 400 cycle, 6 V.A.
Price $22.50 each net.

12117-2 Pioneer. Input 24 V.D.C.
Output 26 V. 400 cycle, 6 V.A.
Price $20.00 each net.
5D2 'I NJ3A General Electric. Input 24
V.D.C. Output 115 V., 400 cycle at
485 V.A.
Price $12.00 each net.
PE218, Ballentine. Input 28 V.D.C. at
90 amps. Output 115 V., 400 cycle
at 1.5 K.V.A. Price $45.00 each net.

WESTON FREQUENCY
METER
Model 637, 350-450 cycle, 115 V.

Price $10.00 each net.

WESTON VOLTMETER
Model 833, 0 to 130 V. 400 cycle.
Price $4.00 each net.

each net.

PIONEER PRECISION

AUTOSYNS

Rauland Corp. vibrator non-synchros type
Stock No. 3H6694-11; 6, 12 or 24
V.D.C., input frequency 200 cycle.
$3.25 each net.

INSIR
ELECTRONICS

-

PRICE-WRITE OR CALL FOR
SPECIAL QUANTITY PRICES
AY131ID, new with calibration curve.
Price $35.00 each net.
AY130D, new.
Price $35.00 each net.

F16, Electric Indicator Co., two-phase,
22 V. per phase at 1800 r.p.m.
Price $12.00 each net.

B-68, Electric Indicator Co., Rotation
Indicator, 110 V., 60 cycle,
phase.
Price $14.00 each net.
1

Weston Tachometer Generator (aircraft
type) model 752-J4 single phase. A.C.
output.
Price $17.50 each net.

PIONEER AUTOSYN
POSITION INDICATORS

SINE -COSINE GENERATORS
(Resolvers)

Type 5907-17. Dial graduated 0 to 360°,
26 V., 400 cycle.
Price $15.50 each net.
Type 6007-39, Dual, Dial graduated 0
to 360°, 26 V., 400 cycle.
Price $30.00 each net.

43-1, Diehl, 115 V., 400
Price $20.00
FJE-43-9, Diehl, 115 V., 400
Price $20.00
FPE

Type 12602-1-A.
Price $30.00
each net.
Type 12604-3-A.
Price $30.00 each net.
Type 12606-1-A. Price $40.00 each net.
Type 12627-1-A. Price $80.00 each net.

MAGNETIC AMPLIFIER

cycle.
each net.
cycle.
each net.

SYNCH ROS
1F

PIONEER TORQUE UNIT

Special Repeater,
115 V., 400 cycle.
Will operate on 60
cycle at reduced
voltage.
Price $15.00 each net.

7G Generator, 115 V., 60 cycle.

Price $30.00 each net.

Differential Generator, 90-90 V.,
60 cycle.
Price $15.00 each net.

6DG

ASSEMBLY
Pioneer Magnetic Amplifier Assembly
Saturable Reactor type output transforme,-. Designed to supply one phase
of 400 cycle servo motor.
Price $8.50 each net.

PIONEER TORQUE UNIT

2J1M1 Control Transformer 105/63 V.,
60 cycle.
Price $20.00 each net.
2J1G1 Control Transformer, 57.5/57.5
V., 400 cycle. Price $1.90 each net.
2J1H1

AMPLIFIER

Type 12073-1-A, 5 tube amplifier, Magnesyn input, 115 V., 400 cycle.
Price $17.50 each net with tubes.
Type 12077-1-A, single tube Amplifier,
autosyn input, 115 V., 400 cycle.
Price $49.50 each net, with tube.

Selsyn

Oster, 28 V.D.C., 7000 r.p.m.
1/100 h.p.
Price $2.90 each net.
Westinghouse Type FL Blower, 115 V.,
400 cycle, 67000 r.p.m., Airflow 17
C.F.M.
Price $3.70 each net.
John

Differential

57.5/57.5 V., 400 cycle.

Generator,

Price $3.25 each net.

W.

KS -5950-L2,

E.

115 V., 400 cycle.

Size

5

Generator,

Price $3.50 each net.
5G Special, Generator

cycle.

BLOWER ASSEMBLY

5SF Repeater,

115/90 V., 400

Price $15.50 each net.

115/90 V., 400 cycle.
Price $19.00 each net.

2J1F1 Selsyn Generator, 115 V., 400
cycle.
Price $3.50 each net.
5SDG

Differential Generator 90/90 V.,
Price $15.30 each net.

400 cycle.

T

S

ALL PRICES, F.O.B. GREAT NECK, N. Y.

37 EAST BAYVIEW AVE., GREAT NECK,
Telephone IMperial 7-1147

Write for complete listings
November, 1949

PM2, Electric Indicator Co., .0175 V.
per r.p.m.
Price $8.25 each net.

J36A, Eastern Air Devices, .02 V. per
r.p.m.
Price $9.00 each net.

AYIO1D, new with
calibration curve.

MX-215/APG
VIBRATOR

RATE GENERATORS

each net.

ends.
Price $10.00 eo. net.
AY38, 26 V., 400 cycle. Shaft extends
from both ends. Price $10.00 each net.

1

149H, Holtzer Cabot. Input 28 V. at 44
amps. Output 26 V. at 250 V.A., 400
cycle and 115 V. at 500 V.A. 400
cycle.
Price $39.00 each net.

each net.
new with

AY31, 26 V., 400 cycle.
Shaft extends from both

Holtzer

Cabot. Input, 24
V.D.C.
Output
'15 V., 400
cycle, 3 phase,
750 V.A. and
26 V., 400 cycle,
phase, 250 V.A.
Voltage and frequency regulated also
built in radio filter.
Price $115.00 each net.

M
P

AY1, 26 V., 400 cycle.
Price $5.50
AY14D, 26 V., 400 cycle,
calibration curve.
Price $15.00
AY20, 26 V., 400 cycle.
Price $7.50

p1E

N. Y.

Western Union address:
WUX Great Neck, N. Y.
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Tremendous Savings at NIAGARA
On All RADIO-TV Equipment!
SUPER SURPLUS SPECIALS

i

TINIEST V.O.M.
in the World!

é

i
9>

x

WNIAGARA exclusively presents the "Universal Baby Tester" measuring S-7/8"
2-1/8" x 1-5/16" !! Contains a sensitive
0-240 microameter with the following
ranges.
0- 15V AC or DC
0-150V AC or DC
0-750V AC or DC
0-150 DC MA.
1

i

WILCOX

CW-3-110V.

SUPERHET
RECEIVER

Y lß

0-100,000

TRANSFORMER

ohms

Husky open frame. 5V @ 25 amp
filament transformers. Tubes such
as 304TL. 304TH. Very desirable,
eery few on band.
Cat. No. N-274
Special
7.5 Volt @ 20 amp. Same construction as above, for
450TH.
Cat. No. N-275

$8.95

t

$5,95

$5.95

TRANSFORMERS
Ìi

475-T302
69125

sealed
2350-0-2350V.
300 ma.
2100V.C.T. @ 500 ma.

D161917

17.95

sealed
510-T4
6.4V. @ 10A., 6.3V. @ 5A.. 1200V.
Ins. berm. sealed
475-T201 5V. C.T. @ 15A., 1600V. Ins. herm.
sealed
Bridge transformer 2.5V. @ 5A.,
510-T2
2.5V. @ 5A.. 2.5V. @ 10A. herm.
sealed

2.49
2.75
4.95
1.95
2.95

2.75
3.95

CHOKES - REACTORS
L-143
L-554
475-CH301
475-C11302
14010
15406

510-X2
S-16886
S-16885
RC-72
T-46256
L-218

T-46256A

Ree.
Cap. Current
1.72 4A.
300
20
125ma.
160
3.8 75 ma.
100
300ma.
10
150
15 200ma.
200
12 225ma.
145
15 200ma.
53
2.5-24 50/400ma
45
.875 400ma.
250
125ma.
15
12 275ma.
4
90
12 210ma.
Herm. Sealed.

10
1000V

56.95
4.95
1600V.
4.15
5.25
7500V.
5.25
2000V.
5.25
5.25
10,000V. 8.95
10,000V. 8.95
4.15
1.(00V.
10,000V. 5.25
2.75
5.25
1

....

-6

1.95
1.96
3.45

3' Rd. McClintock 0-2.5 R.F. Amiss
3' Rd. McClintock 0-1 Ma. D.C.

ards. Contacts rated at 5 Amps.
Excellent as plate or antenna relay. Extra long mounting screws.
Brand new in original packing.
Cat. No. N-181
Your Cost

CONDENSERS

1.45

SPST 6 V.D.C. RELAY
Completely encased In compact round can
6 V.D.C. field, SPST contacts will take
up to 50 amps.
Q
CAT. NO. N-120
YOUR COST
`P

98

OVERLOAD RELAY

9.95

23.50

6.4V. 45 8A 1600V. ins. berm. sealed
5V. @ 9A 3500V. Ins, herm. sealed
24v. @ 10A.
6.3.V. @ 3A.. 2.5V. @ 2A., berm.

$1.96
N-197 2' Rd. G. E. 0-10 D.C. Amps.
N-198 3' Rd. G.E. 0-10 D.C. Amps (Adapt. Flanged)
2.25
3.95
N-199 3' Rd. Weston 0-800 Ma. D.C.
1.96
N-200 3" Rd. Asst'd brands 0-4 KV. D.C.
1.96
N-231 2' Rd. Asst'd brands 0-1 R.F. Amps.
nia)
N-232 4' Rd. W.F. 50-0-50 Yds. Der sec. (0-1
3.95
2.65
N-233 3' Rd. G.E. 0-30 KV. D.0
to +100 DB. 1(0-1 ma. basic). Mum.
N-234 3' Rd.

Cat. No.
N-146
N-147
N-148
N-149
N-150

FILAMENT TRANSFORMERS
T-47164
T-47167
9P-100

0

BARGAINS IN
NEW METERS

A fine, sturdy, well constructed
110 V. 60 Cy. AC SPDT relay,
built to rigid Government Stand-

40VDC @ 250 ma. 5V @ 3A. 1600 V.
Ins. berm. sealed
$2.49
725-0-725V. @ 80. ma., 5V @ 3A.
6.3V. O 1.2A
2.95
350V CT CO 150 ma. 6.3V @ 6A
herm. sealed
2.10
-245-0-245 @-70'ma., 6.3V @ 6.2A
1600V. Ins. herm. sealed
2.75
110-0-110 @ 225 ma. 5V. @-3A
3.25
berm. sealed
125'ma. 6.3 V' @-3.8A.
600V.C.T.
2.85
5V_@=3A. 1 t t V. Ins. herm. sealed

PLATE TRANSFORMERS
T-47168
540-0-540V. @ '650 ma. Herm.

$3.95

Ñ

N-230 Shunt available at $1.00 each

Ion
II

ultra - high freq.
-'31,.j14
Gold-plated Cavity
Resonator with a range
of 234-258 Mee! Fully
wired. including two
955 acorn tubes. Deportable
use as aED
the
signed
eA MODUoscilator. AN BE USfor
LATED SIGNAL GENERATOR. Battery compartment is large enough to house speech equipment,
and power supply, making it a desirable portable
UHF Transmitter for Ham use. Complete with
tuning wrench, tubes, whip antenna, and circuit
diagram on inside cover. Black wrinkle finished
cabinet measures 935 a 635 a 6%'.
257 {SPECIAL
Cate. Nó

N-238
N-236

WHEELOCK SPDT RELAY

Íiss

POWER TRANSFORMERS
ALL 117V. 60 CYCLE PRI.

T-47177
SP-305
511-T2
475-T301
466-T1R
PC-I10

The CW-3 Superbet receiver is a 7 tube fixed -tuned
aircraft frequency unit. Circuit comprises RF mixer oscillator, IF 2nd Detector, BFO. Audio Output,
BFO Limiter and 110 V Power Supply stages. Brand
new with one set coils, 5.6-10 mcs. Less crystal. Contains 2-6K7, 6K8, 2-6C80, 80 and (15N7 tubes. Size:
335" a 19' x 1135'. Grey wrinkle finish. Elaborate
instruction book included. Shpg. wt. 50 lbs. In
original overseas crates. Brand new with 2 sets
tubes, 1 set coils, and instruction book.
Cat. No. N-252
$75 00
Your Cost

304TL FILAMENT

Ohms adjust and DC -AC -ohm switch.
Includes 1 pair test leads. Will fit into
your watch pocket. Fully guaranteed.
Cat. No. N-250
Special

w

An

s°

a

NIAGARA'S
GOLD-PLATED
SPECIAL:

N-151

Westinghouse overload relay. Adjustable
from 250 ma. to 1 amp. D.C. Manual
reset, heavy construction, coil and contacts fully enclosed in 14" glass shield.
WORTH PLENTY.
N-122

o

N-153
N-154
N-155
N-156
Ñ-158

$12.95

12 V.D.C. KEYING RELAY
DPDT high speed keying relay. 300 ohm
coil, in grey vacuum sealed metal shield.
mounted on octal base. Will follow 100
words per minute. Made by BETT &
BETT. Brand new in original boxes.
Cat. No. N-201
Your Cost

$2.00

N-159
N-160
N-161
N-175
182
N-163
N-164
N-165
N-166-

N-168
N-169
N-170
N-171
N-172
N-173
N-174

Cap.

Voltage

Each

500

12

$

1000-1000
1000
6
4a.3
¡J

.59

1.95
.98

.89
.79

450
300

Zb0

.49

2

3500
25
330AC
440AC
440ÁC

4

400-57

.98
.98
.69
.69
.69
.95

.1
2

7500

16

1

ll

15
25

á1 .26
28.6
2
1

1
64

3.95

.89
1.19

600
1000
600

.98

2-4-8

4000
330AC
400

3.95
.75
.59

2

1000

.98
1.95
2.10
2.89
2.25
1.75
2.25
2.95

.25

6

10
4
4
6
1

.5
1

.2

1000
1500
1500
2800
3000
3500
5000

Phone
Dlgby 9.
1132-3-4

November, 1949

-

ELECTRONICS

SEARCHLIGHT SECTION

RELIANCE SPECIALS'
Wrapped -BALL BEARINGS -New
ID
Width Price
OD
3/16'
1/2'
5/32'
.25
5/16'
9/32'
7/8'
.45
1/2'
1 1/8'
5/16'
.60
N.D. 3201
15/32'
1 1/4'
3/8'
.60
N.D. 5202C13M
1/2'
1 3/8'
1/8'
1.00
Fafnir

POWER RHEOSTATS

Mtg.

STANDARD BRANDS
25 WATT
50 WATT
Resist.

Shaft

15
15

Pr.

12
20
50
90
123
1,250

.49
.59

S.D.49
}I'

25
35
50
145
200
250
370
1,500
2,500
3,500
5,000

S.D.

.69

%

.69
.69
.69
.59
.59
.79
.79
.59

811

.59
3z'
.49
3gwitb switch .49
.49

4'

W

Z000
3,500

.59

1/g'

201034WATT
49

äD."

8ÚW

.69

2'

1500

.69
.69

1}'

FLUORESCENT BLACK LIGHT. 115V.,
4 Watt Black light Tube.
Only

ARC 5. Receivers BC 454 - BC 455.

Used,

W/tubes

545

1/4

6.880

12.322

10.48
10.84
11.25
11.74

16.370

13.02
13.52
13.89
14.98

$1.59

2352

4,4512

298.3

5,900
6,500

7.1

7,500

11.12

.334
.502

260

4810

.57

52

.327
.76
1.01
1.53

400

75

1

2.04

180

5.052

3.39

10.92

10.11

9,00

1,250
1

100,0002
120,000
125,000

8,3002

128,0000
130,000
160,000

WATT-4(k
180,0000
320,000
470,000

414.32

20,0002
20,000
8,000
6,000

15,0002
15,750
17,000

5,000
5,000
5,000

100,000
150,000

2,000
600
200

24

60

330

25
2675
62

55,000ß
56,000
70,000

370

620

470

680

.002

500

74

SILVER MICAS
MMF MMF MMF MMF MMF MFD
10
62
66
68
75

24

25
30
39
40

47
50
60

180
200
208

390
395
400
430
466

525
560
600
620

330

488

680
700

370

500
510

240

110
120
125
150

30b00

860

.1
fJ

51

3750
.7bß

V.D.C.

Pricer MFD
814.95..1

25,000

--'

and
8,000(dual)
111,000

7,000

3.000

4.50
1.75
.39
.95
.90

4

2.000
1,000

#23F47

2

1,000

1

SPECIAL 10

$4.50

ELECTRONICS

-

4
2

November, 1949

6Ó800Ó

600
600

1.70
2.25
1.40

12

WATT

-

271T
271T

10,000
5.1)00

$2.00
2.00

HOLDER

184

204

2-140Y

6.05
.19
.13
.17
.17
.21
.18
.25

3-140
4-140
4-14031W

4-140
5-140Y
6-140
6-140Y
7-140
8-140

13-1413W
4-141W
4-141MW
4-141

O -15A

BASIC
MOVE.
12 Ma.
5" x 4"
METAL

.21
.23

5-141
5-141

5-141Y

6-141%W
7-141

7-141941V

7-141Y

8-14134W
9-141

g

.43140

4

.40

.36
.44
,36

99--141YW

10-14130V
W
10-1411

.59

11-141
11-141Y
12-141

.22
.22

14-14130W
15-141Y

.17
.22

.19
.27
.25
.23
.37
.27
.37
.37
.38
.37
.47

W

6-141

.47
.52
.40
.57
.43
.61

12-141%W
13-141%W

.67
.72

17-141Y
2-142
2-142%W
3-142
4-142
5-142
6-142
6-14234W
7-142
9-142
10-142
10-1423(W
10-1421

Price
.78
.11
.15
.15
.19
.21

.28

.40
.32

.41

.45
58

.64

11-142

.48
.67
.53
.57
.62

11-142MW

12-142
13-142
13-142 M W

15-142)(W
2-160
4-150

.77

.94

.28
.52

DC AMMETER

CHOKE
400 MA
12 Hy.
90 OHM
6,000
V. D. C.

CASE

MIRROR

TEST

SCALE

17,300

V

$3.85
10

$3.85 ea

for $40.00

METERS

$2.25

-

.65
00
1.40
.69
.39

1

qt.

BRASS BINDING
mounting screw

3 lbs. $1.00
POST. Eby, screw down with 832
Per 100 $3.95

RANGE UNIT
From AN/APS-35. Contains 11 Utah X -124T2 (9280) Pulse Transformers, 12 Prec. Resistors, 28 V.D.C. Blower, metal cabinet, and
other useful parts
SPECIAL $10.95
SPAGHETTI SLEEVING
Asst. sizes & colors 3 ft. lengths, 99 ft
ONLY $1.00
POWER TRANSFORMER, Pri. 110/220/440;
60 Cyc., 2 Sec. Windings each 300V.. 4
Amp
SPECIAL $9.85

ALLEN SET SCREWS
4-40.x.1/8
6-32 x 1/8
8-32 x 5/16
4-40 x 3/16
8-32 x 1/8
8-32 x 3/8
ALL SIZES (Cup Point)
$1.50 per 100

ea.

GLYPTAL CEMENT,

nuts, washers, rivets

-

pair

Used between two #C78248's as dampener. Can
be converted to a 3600 RPM Motor in 10 Minutes.
Conversion sheet supplied.
Mounting Brackets
(Bakelite) for selsyns, and
differentials shown above.
254 pair

$1
1 .7.305

V. D. C.

20
12

1.10
.75
1.10
1.10

115 V. 60 Cyc.
##C78249

Price

4,0ÓÓÓ00

.2
750 V.A.C.
(2,200 V.D.C.)

301
301
292
301
301

20

DIFFERENTIAL

New

6,000

1.35 .25

mfd.
4,000

2

50
25

#C78248

504
654

.90

11

48-501

1.40.40

3I4A

$7.25

.01

02-.02 7,000

.203-.03

.1-..1

7,000

5002

115 V., 60 Cyc.

MFD

.0ÓÓ051

V.D.C.

$1.70
2.50
1.70
1.70
2.50

WATT

3'1," dia. x 4%. body

Price Schedule
.003mfd to .0051mfd
.olmid

MFD

1.1

10--140%W
10-140Y
11-140
11-14034W
$.90 13-140
1.10 15-140Y

SELSYNS

124
184

.0ÓÓ022

-OIL FILLED -Brand

40c

.01

IOmmf to .001mfd
104
.0012mfd to .0027mfd 204

Famous Makes

314A
314A
280
314A
314A
314A
214A
260
314A

®
800

.0082

.0033
.0039
.004
.0047

.0024
.0027
.003

750
820

ID

1/4'

out. (250 KVA
r/4 microsecond)
$11.75
KVA G.E. K2731, 28,000 Volt pk. output:
Billar, pulse width; one -microsecond $14.50

.0ÓÓ047

.008

.0012
.0013
.0015

.001

D.

alentv

.0033

.0027mfd to .0082mfd
.01mfd

54

$10.00 per loo
UG 80/2
.60
UG 61/U
60.
UG 85/U
.60
UG 87/11
.50
UG 167/U 2.00
UG 281/U
.60

.60
.60
.60
.60
.60
.60

mtg. studs. Ratio 1:1:1, hypersil core. , $1.50 0-7.5 V.A.C. 3W Westinghouse
$3.49
D161310., 50 Kc to 4 Mc, 131," dia. v 134," high, 0-15 V.A.C. 334' Westinghouse
3,49
120 to 2350 ohms
0-8 Amps. R.F. MP" Weston
3.29
352 -7178 -Spec. 10, 111 Chicago Trans., equiv- 80-0-80 Amps. 2' G.E
1.49
to 9262 (above)
$1.50
TR 1048 Dinion Coil Co
$1.25
TOGGLE SWITCHES
TR 1049 Dinion Coil Co
$1.25
352-7250-2A, cased 16/16" dia. x 1%" high, DC Bat Handle, S.P.S.T. 6A., 125Y. Off -On plate
204
Ball Handle, S.P.D.T. BA., 125V
244
10 ohm, 314 ohm, 140 cy. to 175 KC
$1.25 Bat
Handle, D,P.B.T., 6A., 125V
294
352-7251-2A, similar
pulses
$1.25
KS9800, Ratio, 1.1:1, 2:1, Freq. range 380 to 620 HAYDON TIMING MOTOR. 110V., 60 Cyc. 2/3 R P.M.
C.P S
Two
connected
on
one
shaft
to
make
unit
reversible.
$3.50
D106173, W. E. Freq, response 10KC to 2 MC Only
61.95
CHROMALUX STRIP HEATER,
$8.n0 750 Watt, Curved. 20" x 1%' Only 115 V.A.C., 80 Cyo.,
300 KVA GE 7557296, 50 ohm
980
HARDWARE
ASSORTMENT
(mostly
brass)
-screws
nection; 3,850 V. in.,

MFD

.0026
.0027

Price Schedule

8.2mmf to ,001mfd
.012mfd to .002mfd

83IH

-shorter

.0ÓÓ068

240

Heed
9c

28e
SO.239

UO 21/U
UG 22/U
UG 24/U
U G 25/U
UG 27/U
UG 59/U

Lots

700,000;.

150

$.288

83--22ÁP

of
PULSE TRANSFORMERS
10-$34
X 124 T2, UTAH, marked 9262 or 9280, small
gray case 14" high x 134," x %" with two 6-32

600,000]

220

'/r" 0.

4

-FUSE

522,00012

.0ÓÓ0135
.0013600

x

LITTLE FUSE No. 342001, 3AG size, finger

58000

110Ó

Socket

28c

83-111Adaptor

833--1JP

4AG (same as above)

CAPACITORS

22

''/o' long

6 WATT

2193
10,000
59,148

POSTAGE STAMP MICAS
MMF MMF MMF MMF MMF MFD
39
82
510
l8 2
30500
.0012
47

Plug
PL -259A

83-IAP
83-ISPN
for PL -259 A for use on small coax.

ST'D PRECISION POTENTIOMETERS

Megohm-1 Watt 1%-65c; 5%-40e
Orders for 100 pieces -10% off;
Orders for 1,000 pieces -20% off.

18
20

M.359

300
250

$6.50

ONLY

WATT -30e

1

1.012
2.68

I

8,500
14,825

3,427
4,000

210

Angle Adapter
1Se

ALUMINUM

2,50050

1258

1.00

UNIVERSAL JOINT

Good cond.

WATT-25e

1/2

.2502

82.54
79.81
105.8

123.82
147.5
220.4
301.8
366.6

20

COAXIAL CABLE CONNECTORS

124 each

ONLY

Ballast

ft.

6¢ per

22/U 95 OHM (2 cond.) per 1,000 ft. $120.00
62/U 93 OHM per 1,000 ft
$50.00

1.00

115 V., 60 Cycle

OR BETTER
WATT-25c

a%

50.00 per M

Adj. 50-70 Seconds
83-222
.85
1.50
2% seconds recycling time, 83-22
UG 13/U
.60
spring return
Micro Switch Contact, 10A
Holds On as long as power
JONES BARRIER STRIPS
Is applied. Fully Cased
Type
Price Type
Price Type

$8.95

1

RG
RG

per

ft

2.00
00
1.50

7/16'

Raytheon CPX 24166
KS 10193-60 Sec.

WIRE WOUND PRECISION RESISTORS,

1

4 1/8'

TIME DELAY RELAY

Driver Slot

60 Cyc.

5/16'

9/16'

3

3 1/16"
11/32'
2 5/8'
15/32'
NEEDLE BEARINGS
B108 1/2' wide
5.8'
13/16'
GB34X 1/4' wide
3/16'
11/32'

Fatah

3.95

' S.D.-Screw

&

37/84'
6'
11/32'
5/16"
1/16"

1

3
2
2

1.99
1.99

300 WATT

v14'

6

I'

75

50 WATT
2

B.D.
150WATT

10,000

7308W

1.29
1.49

49$.D.

.69

Fafnir 33K5
N.D. 38
Fafnir K8A
SKF 466430
SKF 170645
Fafnir K37B

52 OHM
$47.50
M

RG 81U

10,000 ft. & over
1,000 ft. to 9,999
Smaller quantities

5

gal. $11.00,

1

gal. $2.50
754

rILMC.L
Arch St. Cor. Croskey

Phila. 3, Pa.

BC -1072-A TRANSMITTER
115V., 60 Cyc.; 150-200mc. Power supply gives
0-5,000 V.D.C. (Variac control). 312 and 700
V.D.C., 6.3 V.A.C. aleo contains blower 116
V.A.C., 5 KV meter, condensers, tubes, relaya

and many other useful parts. Shipping Wt.,
245 lb.
ONLY $22.50
Minimum Orders $3.

All orders f.o.b. PHILA., PA.

&mule Le,
Telephone Rittenhouse 6-4927
251

SEARCHLIGHT SECTION

GUARANTEED
BRAND
NEW
RECEIVING
TUBES

OZ4

.59

Á3G

45

1A5GT
1ABST
1B3GT/
8016

.54
.73
1.18

1CSGT
11D5GP

1.69
1.04
1.04
1.16
.66
.79

1D8GT
1ESGP
1E7G
1G4GT
1H4GT
1HSGT
1260
114

69

.59
1.04
.66
.94

1LB41LA4

.73

ILD5

.46 6K8GT
5Y4G
.59 6L6
5Z3
.79 6L6G
5Z4
.87 6L6GA
6A6
6A7
.72 6L7
6AB7/1853 .99
.94 6PPo7G
6ACbGT
6AC7/1852 .79
6AD6G
.79
1.13 6SA7GT
6AD7G
.72 65ß7Y
6AE6G
.96
6AF6G
.9 6SC7GT
1.19 6SD7GT
6AG5
AG7
.89 6SF5
6AJ5
.89 6SFSGT
6AK5
69 6SG7
6ALQ6A5
.72 6SG7GT
.65 6SH7
6AQb6
6A T6
.54 6SH7GT
.72 6SJ7
.55 6SJ7GT
6AV66AU6
6SK7
6B8
.79 6SL7GT

6

.73
.94 6BG66G
6BH6

1LH4

.69

1NSGT

IPSGT
IOSGT

.59
.94
.29
.69
.64
.64
.94
.69
.89

1R4

54

1

1TSGT
1V

2A3

.49
2X2/879
.79
3A4Á
96
.29
387/1291
3C6 (XXB) 1.15
.29
306/1299
.69
3p4

3_79
36*GT

61

5A4

6C5

6CSG
6D6
D8G
6E5

SY3GT

1:69

6J5GT

.48
.89

.61

12AH7GT

.66 12A8GT

.59
.72
.68
.43
.59

12AT7
12AU6

12Á%7

1BA6
12BE6

I2C8

I2F5GT

.95

7AD7
7AG7

.65

7B4
7B6
.71 7C4
.96 7C5
.86
.52 7E5
.54 7E6

.65

7F8

92

.19
65
. 29

.64

12Q7GT
12SA7
125C7

.59
.59
.69

125F7

.69
.69

14N7
179

4X7

19

.79

38
-5
83-1SPN
83-1T
83-22AP
83-22F
83-22R
83-22SP
AP

.28
.28
1.12
.48
..88
52

.48

0G-7 U

63
?14

0G-22
11G -23/U

.86
.63

0G-27%Ú

.68
.83

UG-29/U

46ZSGT

.84
.86
1.41
.79
.69
.57
.79
.18
.18
.59
.72

47

58A5
S0B5

50L6GT
55
BKSSB
L55B
56

83

11723
.96 117Z6GT
UV 199
1.16 FM -1000

.52
.97

255Z65

.49
.59

07

.61

3AP4Tules
/
906P4
5.94
3ßP1
2.59
3CP1

.95
3.35
1.18
3.20
19.77
8.95

EL -CIA
2D21
3

UG-30U

.94
14.80
12.80
12.40
12.40

UG-33%U

UG-34/U
UG-36/U
UG-58/U
UG-85/U
87%0

8.70
8.85
26.50
1.05

01

.19

UG-180A/U..

1.87

.44
HK -24G
2.11
RK -25
RK -34/
.28
.78
RÉL3
2
4.36
52
ÄK-60/16413.59
.92
RK -72
.92
RK -73

YAGI ANTENNA

1P
%195/L

ADJUSTABLE
STUB
TUNING

5

ELEMENT ROTATABLE

ARRAY-

$700

450 TO 560 MC

$127°
Same Except

Double Stocked
6 Element
370 to 430 MC

.41
1.33
.58

$2940

88

.82

61M%37 .15
FG -172

WESTINGHOUSE HYPERSIL
TRANSFORMER

THYRATRONS
9450E!..

TRANSFORMER

PrI-í

í5/230V. 60Cy

Sec --6000V-80 MA

$11.80

Insulated for
Voltage Doubler Use

1 000

797B
708A
715A

717w

460 ohm
260 ohm

500 ohm
100 ohm
200 ohm
100 ohm
80 ohm
200
MA
10H
65 ohm
350 MA
10H
Dual 1H 400 MA 22 ohm
90 ohm
400 MA
10H
13 ohm
1.75/8H 600 MA
1.1 ohm
.2/.9H 3.45A

IN LOTS OF 10

BRAND NEW
ORIGINAL CARTONS
FULLY
GUARANTEED

6.95
4.85
6.75
9.97
93
3.22
9.80
1.88

9

3

#1 - 240V

#2 WT.

-

1.56A

240V - 1.56A
30 LBS.

1 7 50
$1 000 ea.

EACH

Lots of 10

PH I LA. 23, PA.

Telephones - MARKET 7-6590 and 6591

1960

UX-6653

7193
8012A
8013
8013A
8016
8020
8025
9001
1.15 9002
9003

1.21

.65

191

.92
1.42
1.18
1.39

3:

.39
6.55
.29
1.71 9906
6.95 189048 (6ATungºr) 3.15
3.79
1.72
.57

herm. sealed

Thordarson
T13C29
strap. mtg.
berm. sealed
swinging
Stancor C-1410

.79
.76
1.22
1.55
1.89
1.95
2.92
3.95
1.77

herm. sealed
Acme berm.
3.77
sealed
5.76
RCA
Amertran 20EV
16.95
lnsul.
3.95
1780 V haul.
5.25
1780 V Maul.

FILAMENT TRANSFORMERS
noted)

(All 115V ó0cy primary except where
1.22
berm. sealed
1.33
herm. sealed 6.3V @ 0.6A
2.21
berm. sealed 6.3V @ 3.2A
1.35
herm. sealed 6.3VCT @® 0.6A
berm. sealed 6.3VCT ® 3A, 6.3V
2.31
0.5A
3.82
G.E.-6.3V @ 13A, 6.3V @ 1.2A
48.00
Maul.
115/230V-Sec.-e
7.65
9VCT@@5335A5
Plrl.
19.50
Amertran-5V @ 190A-35KV insul.

UTC
UTC
UTC
Raytheon
Raytheon

6.3VCTVC1
2

8

2M5VCT (4,15A3VCT
56.3VCT

@

0"2A

4.77

Antennas for AN/APR-4 Receivers

$13.70
AT-38A/APT-(70 to 400 MC)
$13.70
AT-49/APR-4-(300 to 3300 MC)
G. E. LIQUID LEVEL TRANSMITTER
Consists of Model 8T213 position transmitter (360°
wound potentiometer) coupled by means of a pair of

cost$76.00

Alnico magnets through a hermetically sealed diaphragm to a cork float at the end of a linkage
s stem.
Gov't

TRANSFORMERS

(All I5V 60cy pri. except where noted)
$28.70
2240VCT @ .74 KVA -10KV insul
l'rf. 115/230 - Sec. 500/500V @ 4A. 400/400-300/300
I

67.50

T

4.91
@ 150 MA Thord. T19P54
1000VCT @ 200 MA, 2000V @ 10MA. 5V @3A. 2%V
7.88
H 2A, 6.3V @ 1A, 12.6VCT 00 9A
4.18
800VCT @ 200 MA, 6.3V @ 6A, 5V @ 4A
4.90
1040VCT @ 120 MA, 6.3VCT @ 5A, 5V @ 2A

112ÓV

2.22
7101/CT @ 85 MA, 6.3V @ 4A, 5V @ 2A
Same as above except pri. 110/125/150/210/240V 50-6017

3 CM HORN
$3.95 Ea., 10 for $35.00
All material brand new and fully guaranteed.
Terms 20% cash w/ order, balance C. O. D.
unless rated. All prices F.O.B. our warehouse,

AT-48/UP

Phila., Penna.

November, 1949
252

77

164Ì/RK-603.89

OUR PRICE $2.44

LECTRONIC RESEARCH LABORATORIES

1021-23 CALLOW H I LL ST.

0.2 ohm
0.2 ohm

5A
7A

.0311

PRI -115V. 60CY 3% KVA
SEC
SEC

EA.

Ì17

FILTER CHOKES
65 MA
85 MA

10)1

.02H

SAME EXCEPT DOUBLE
STACKED 6 ELEMENT
450 TO 560 MC

1.16
3.82

GENERAL
ELECTRIC

RCA HI -VOLTAGE

T

A
70513

125 MA
150 MA
15/29H 150 MA
4H
175 MA

:

UG-197-U
UG-206/U
G-754 U
0G -255/U

246

15H
10H

168ÚG

. .

158 446B9

5021
5R4GY

.34
21
VR -78
VR -90/0B3 .81 724E
2.30 WL -787
1.35 C100E
WE -101D 1.65 800
.97 WE -101F 3.62 801803
8.85 VR-105/
1905
4
.72 807A
C
.83
2050
1.32 808
.49 WÉO
2051
WE -120A 1.47
811
1.97
-121A
Transmitting WE
WE -124A 3.80 813
& Special
Purpose Tubes VT -127A 2.40 814
815
VR -150/
.72 826
4 90
OD3
11B24

.62

ÚG-176%0

L

4C28

46CF/E

85259

1.24 884
.54

Cathode Ray

289

Thyratrons

OA4G

3 95
6.40
4.91
2A
4.33 839
.89
WE -205F 22.85 836A/3B27 1.29
1.18
2.95 837
CE -206
2.93
838
62
.49
.24 841
WÉ-2I5A
WE -231D 1.25
6.40.
WE -245A 1.35 &13
2.44
WE-249C 1.88 860
17 70
61
WE -257A 2.77
.19
WE -259A 4.22 864
.95
WE -271A 6.75 866A
WE -274B 1.06
1.65
WE -283A 1.27 874A
.39
WE -293A 3.36 876
.39
3.86 954
304TH
.89 955
.49
WËTL
311A 5.80 956
WE-313CD 1.65
:49
.66 958A
316A
.29
WE -328A 1.80 991
.249
WE -329A 1.45
WE -348A 2.69 1201A/7E5
.19
1.10 I203/7C4
350A
.29
WE -35613 4.45 1294/1R4
.29
.82 1299/3D6
.68
10.65 1602
4Ì1B
7A
.79
.6Ì
1613
1 2
4í6A
14.70
SS -501
19
9
1.47 16116
507AX
17.80 1624
531
.19
.29
5.85
579B
.29 16291626
HY615

203A
203B

12.85 24/836A 1.29
4.91
3E29
CE -1C/918 .88
4AÌ/6313.58
1P24
1.67
1.67 4B24/EL1645
2.44
3C

2.89
11.95
FG -67/
8.85
1904
39
4.95
FG -81A
14.50
.45 FG -172
14.15
1.41 WE355A
.94
6.35
.79 KU -610
17.20
.65 KU -634
.55 WL -652/
38.00
657
1.24

.59

26

2C/RK-34.

IB36
1H20
2B22
2C22

Photo Cells

4C35
EL -05B
1.24
.599
FG-17
FG-33

81

1B26

5.35
3.75
4.75
1.89
.8
3.76
.57
2.90

9H

COAXIAL CONNECTORS
4

5

84/6Z4
:89 117L7GT
.89 117P7GT
:79

I

.09
.10
.68

.59.59

.59 76
.69 77
:59 79
.69 80

ASB

250K (SS)
100K
500K (SS)
100K (SS)
lmeg. (SS)
150K
200K (SS)
(SS)
All shaft lengths min. 3/8 except where marked
381 each
-screw-slot

83-IAP
83-1H
83-1J
83-IR
RTY
83-ISP

9LP94
10FP4
.59 12GP7

S9 905

43
45

4.50
4.50
.58
1.41
.22

2.92

25K
25K (SS)
(SS)
60K

10K
10K
15K((SS))
20K (SS)

100 (SS)

5MP5

.69

41
42

BRANDS

895
2J21Á
3.89
10.655 2JB51
23.95
10.65 2K23
12.87 2X2/879
.79
95
X
13.88 3B22/EL1.12
4.47
IC
29.95

59 7BPI

58
:49 70L7GT

2Z55

ALLEN - BRADLEY
"J" POTENTIOMETERS

500

35A5

25L6GT

TYPE
)
(
10006500.(SS)

.86
.64
.64
.59
.65
39
.49

14 217

35/51

.87 36
37
.99
.72 39/44

12JSGT

6ST7
115 12SH7
6T7G
.72
6U5/6G5
12SJ7GT
6U7G
12SK7GT
1.5!
6V6G
.59 12SL7GT
6V6GT
.79
6W7G
12SRNp77GT
6X4
.59
6X5GT
14Á4
6Y6G
1.09 14A7/12B7
6Z7G
.79 14B8
6ZY5G
7A4/XXL

.48 3EPI
.62
4ÁP10
.99 5AP1
.99 5AP4
.72 5BPI
.65 5CP1
.59 5CP7
.45 5FP7
.65 5HP4
.65
.44 5MP1

Spec.

32
33
34

35L6GT
35W4
35Y4
1.16 35Z3
.72 35Z5GT
:65
6S

A6

5

.83

7Z4
12A7

.79

6

.96

7529

.65

66K4

SX4G

:

:65

.88
.49
.48
.49

6J7GT

1.11
:87 7V7
.87 7W7

6537

6H6GT

.48
1.05 6J8G
K GT
.89 6K6GT
6K7
.59
8G
.38

5R4GY
5T4

.79 31

6SO7GT

89

626

1.22 7L7

.65
1.72
.72

.69

625

ONLY

6SN7GTQ

68

6F6
6FSG
6G6G
6H6

TUBE SPECIALS

.79

.79

6F5GT

STANDARD

.59
.69
.64
.53
.53

.21
.60
.69
.89
.59
.87

6C46B26

LECTRONIC RESEARCH

-

ELECTRONICS

SEARCHLIGHT SECTION

WELLS RADIO -ELECTRONIC

Components by the Thousands!
Micro Switches
&t ali

TOGGLE AND PUSH SWITCHES

OL'/-~

N 1111e4

:

FIG.

FIG.

A

FIG.

STOCK

NUMB

FIG.

B

CONTACT

FIG.

C

`

\
FIG.

D

FIG. F

E

FIG.

LT -108

5a

A
A

6a

A

54
5a

A

IT -102

LT -103
LT-104
LT -109

303-65
309-163
309-162
309-181
370-31
305-87

-Ill

A
A
A

C

C
C

C

LT -101

F
F

LT -108

G
G

301-SI

Sa
20a
205
304
204
206
56
5a

C

E
E

LT -100

5a

20a

B

305
305_153

305-140
309-181
301-12
305-76
301-12
LT -107

1265.
1255
1255

56
5a

A

ia
3a

SI.

54
20a

S

50a

L

211a

125V

3POT

1250
12S5
1285

DT NO MAKE EACH

SPOT

SOIT I SIDE 401NTARY
SPST MOMENTARY
BEST
DIME CEN.

OFF MOMENTARY

101ENtA05

SIDE DEST MOM
SPST MOMENTARY
SPLIT CENTER OFF
SPST
SPST 901[06001
4POT MOMENTARY

1

AN

-3022 -ID

1321512

BAT

BALL S

ñ

BAT

./LEADS

BALL
BAT 8
BAT
BALL
BAT R_

CH 8905014

874410

CH

FRAME

OPEN

1378103

CH

AIM

ÿ9-3ó

SHORT BAT

LUMI.N'ISCENT

A

.28
.31
.22
.20
.75

.25
1.96

BUSSING

1.25

.75
.40

3-1/4 MTO/C.
7,'16.32 BUSHING
7/10-32 RISKING

All.H SPECIAL FIR HANDY TALKIE

INDICATES

.55
.98

MTC/C..
1-1115YIG/C
,1-2/3/01.13
.-3 6

OPEN FRAME BAKELITE

AHAN

.45
.55
.45
.40

1/120/C.
1-123/10 MEG/C.
8.12 BUSHING
716-32 BUSHING
/16-32 BUSHING
7/16-32 BUSHING
7/10-32 BUSHING
2-13/16 101E/C.

80

BAT
BAT

.33
.35
.35

1-1/18

BAI

881702
AN-3021-IB

AH1/11

SIDE

8

BAT 6,401111
BAT
BAT S
BAT S

C-11
C-1
371113

80.26
.35
.30
.25
.30
.30

6TG/C.

I-13/10 IMO/C.
la/IB I01G/C.
-13/IB 1Tr0/C.
t-12/10 M71/C.
I-]3/18 BEG/C.
1-13/18 MM/C.
1-13/18 1EI0/C.
I-13/16 UEO/C.
1-13/16 NEC/C.
1-13/1e 12196/C.

BAT 4
BAT e

8-19
AN-3023-2

CH
CH

3/le

N

UNIT
O4 ICE

I-13/I8 111'0/C.

BAT R

BAA
80050568

CH

FIG.

M

MOUNTING

BAT V
BAT F
BAT R
BAT 8

-9A

B-70
13-801

AR
ID
SIDE SPOT C ARM

SPOT
DPST
SPOT
DPST
BEST

125v
250V

3a

N

BRIT MOMENTARY

2505

Sa

M

B

BEST
DPST

30a

I

00-3022-07

CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH

1250
1255
1250
1255
1255
1250
2505
1250
5250

as

N

CH

SPOT CENTER OFF

FIG.

I.

DATA

SPOT CENTER CFF
SPOT CEN. OFF 1 SIDE MON.

SPST 100706ABY

FIG.

K

01507E

SPST 11OIE42AR1(

125v
125v
1255
1235
245
125v
1255
1255

FIG.

H

TYPE 1009-O

MANUFACTURER

CONTACT ARRANGEMENT

tr

370-1
370-4
370-14
370-25

FIG.

O

.25

FIGURE M

FIGURE

FIGURE

MAN

Sl1RER

305-10

FIG.

Sr MK
X04001

FIG.

FIG.

D

FIG.

F

BUSHING

M00071NG DATA

CONTACTS

FIG.

E

G

FIG.

FIG. I

H

FIG.

L

FIG.

Y

FIG.

ADDITIONAL INFORMATION

KNOB

303-70

370-13
IP -101
LP-102

men

A

3 WARE

A

N.O.

B

8

UPUT

C

DPST N.C.

PRICE

X.O.

370-37

303-35
370-39
305-139

370-3
370-40

N.0
0.0.
0.0.

5/8

2 MARE

5/8
3/4

M

7/10-32 TIM.

5,'8-28

TAD.

5/8-28 TKO.

N.O.

- 3
-,

.37

6.0.
5/0-28 TIM.
5/8 PRESS FIT
SPOT 3.0.
5.0. A 3 N.C. 15/32-32 TID.

I

N.O.

METAL

7/18

1/2
1/2
1/2

'

PLASTIC TIP
GENERAL ELECTRIC

METAL
METAL
META1

011611

CIBIPR HAMM
MARKED 02A13/U
SIGNAL COOTS 5W-180

BUCK BAKELITE
METAL CAP

BUCK BAKELITE

SW

BUCK BAKELITE
BUCK 131E17TE
BUCK BAKELITE
WHITE PSA3TIC
BUCK BAKELITE
BUCK BAKELITE

7/18
1/2
I/O
1/4
1/4

-100 FOP T-27
,88110509

MIKE

SW -141-G

SIGNAL CORPS

3 SCREW THWINAI9

BUCK BAKELITE
WHITE BAKELITE

xp345

313-67
.001-16
101=11

01'

0 -RI

01-551570

301_79

Aeon

20010017 OF 3 SWM0FII7S
11011 3 001010720 CABLE

BUCK BAELITE

1/2

GREEN ENAMELED
METAL

CABLE CLAMP

DPST
SPOT
SPOT

B2-0102
X114

tien

Wesn

21.5-181

SPOT

Green Dot

Mlermólteh

305-154
311-11.5

SPOT

R5211

'

0-70

SPOT
SPOT

410-321
76-201701

-Switch

MlerosItch

301-30

0.0.
0.0.

I

027006

1-16101

-St

1.2031

FIGUR:

Q

370-24

0,C.

.0.

52.-021

371,-6
36.4-1

Y.C.
Y.C.

X757

12.7C
SO-ISO

111-SItef

311._150

300-15
370-7

3709
_2

FIG.

R

N

246414
Pen TYce

Y1-0022

5.0.

IIASIFACTURER'

STOCK NO.

TIM

303-2n

S

K

I

0010700123-1:1

1.35

N

P

Bake111e

SOLDER
e

1.51.1

SCRES

1-Y.

N.O.
0. I -N. C.

0010700121--14
CR1070C124-144
CR1070[129-C3

I -v.0.

$IS. 1:

END
END

I-N.C.

O.

1-5.0.

1'06-1

SME

N.C.

I-0,

.,.,

I, II

TERMINAL
LOCATION

CONTACTS

0010700121-C3
00107110123-J2

1071-22

Metal

N

C91070C103-F3

LRIn711C103-E3

.89

Sere.

N

CR1070C103_CS

2151-10

303-23
305-53

SOIDCR

4

NUMBER

307-43

III.

0

G

303-10

.70
.e5
2.48
/S
.55
.00
.65
.75
.02
1.50
1.25

al

K

CR1070C105-I3
CR1070C103-Ba

1A1-29
103_34

Bak

SCR[

P
9

.C.

.55

BOLDER

H

FIG.

PDT

'
Me

SNOT

N.C.

SWITCHETTE

,PRECISION AND POWER CONTROLS

.63

.69
.75
.05
.65
.PN

SOLDER

F

5697

SPOT

240310

Illero59I.e

1117-71
-50

SPILT

x77-70970

10

.105-11

SOLDER

G

FIG.
FIG.
FIG.
FIG.
FIG.
FIG.
FIG.
FIG.
FIG.
FIG.
FIG.

S.n.
5'.n.

A10203

WlernsItcV

SCREW

II

FIG.
FIG.

SPOT

00-11-1151

-Switch

.50
.92
.71
.95
.85
1.01
.95
.75
.75
.78
.71
.71
.60
.60
.45
.55

C

SCREW

02-20M0C

'

r

Ill

30.40

0111DE13

t

FIG.

SOT

020942

EACH

Bake 11te

SCREW

C
C

FIG. E

....

Rll7-95015
HRO7IP2TSFl

Harmer
Mí2,0,5 it eh

R
B
C
C

0.0.

212-261221

Cutter

PRICE

CASE

SOLDER

0020127

52-30527

OlT}R

SCREW

01601155
07F-20405011

Vierns,tteh

SOLDER

SCREW

R-RI.2

309 -IMI
11066-1010 lOen
3711-15

A

N.C.
Y.C.
A.C.

DOSE

92312

l

SCREW

A

FIG.

C.

SPOT

OS

6 roes/Itch

AA
AA

FIG. 3
FIC. 0
FIG. D
FIG. E
FIG. E
FIG. E

M1er0a6itch
01-5,1150

370-19
370-40
30.1-31
215-5

N

°PST

222YST
ROSS8

H

TERMINALS

B
B
B
B

FIG.
FIG.
FIG.
FIG.
FIG.
FIG.
FIG.
FIG.

F.O.

12-79

.35

01411AR TO MICRO SWITCH

L

FIG. B

N.C.

70113

311-121

FIG.
FIG.
FIG.
FIG.
FIG.
FIG.
FIG.
FIG.

0.

117-1191

FIGURE

II LUSTRATION

N.C.

CHROMECHROME.30
BUCK BAKELITE

1-13,910 000/C.

N.O.

.27
.25
.25
.25
.30
.80
.25
.35
.50
20
.25
.25
.35
.35
.25
19
.25
.15

METAL

STO/C.

PRESS FIT
PRESS FIT
7/16-32 TISI.

N.O.
N.C.
N.L.
N.O.

M

.25

BUCK BAKELITE
BUCK BAKELITE

OF CORD

I-1/8

N.O.

M

3/8
3/8
1/2

MRI/C.

END

N.O.

$0.15
.26
.35

BLACK BAKELITE
RFD OR GREEN PLASTIC

0'13

CH

2 N.O.

L

USED ON SCR -300

BUCK OAKEI.ITE

3.'8

TIM.

7/18-32 TISI.
7/10-32 TED.
7/10-32 T10.
7/18-32 TAB.
END OF CORM
I-7/18 112G/C.

DPST N.C.

C

8-3

3/18

7/18-32 710.

N.O.

C

IP -103
308-155 5
370-35 E
309-188 E
370-8
F
311-77 0
370-28 N
309-99
N
370-21 K
301-40
L

301-94

32

N.0

C

C

303-89

3/8-32 TED.
3/8-32 T10.
3,'8-32 710.
3/8-32 710.

N.O.

A

tell

211.1-75

315-l0

N

UNIT

LENGTH

301-39
303-68
303-75
303-77
305-161

1+1

VP3A

-O-In
C

FIGURE

N

FIGURE F

FIGURE E
FIGURE D
100. 771E N0.
LFACTIRFR
CONTACTS

Micro

707_0111

3111-32

FIG.

FIGURE

Ga.

C

STIM.'5

311-2.5
B

K

FIGURE B

303-62

FIG.

FIGIBE

Ciag4

30166

A

t

^n
1

311-116

TIP

'4

PIGUE1 I

A

300-03
370-17

FIG.

.a,
nI

e4,-461

SIDE

N.O.
N.O.

SIDE

1-M1.C.
SPOT
51117
SPOT

END

1-N.C.

END

-

END
ENO
END

'

930E

TRANSMITTING

net

RECEIVING
INDUSTRIAL
OPECIAL PURPOSE

SHAFT

IM
D

SO.SIot.
SD

SD.

5
De

Slot.

u
Slot.

2

100600V DESCRIPTION

Nmm

941.

Jur.

hr.
e.

22

1200
.25

3.00
1.25
0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.96
0.96
0.96
0.95
0.96

mtg.. bkt.

4th

t

i¡á.

Klock type bathing.
H.
eB

TYpe

Onmite.

bu66165.
lock type 6uehing.

7y2e

Slot.
1/16"

00.17..

H
Type N.
N.

7/16"

Oholte.

Type 8.

e

3I55-25-100

OA.It.
50.7616

7/16'

321-137
315.42
105.146
321.154

175

7/16°
0. Slet
D.Slpt.

75

7/16"

130

ER.27

f

7/16
7/16^
5/16'

200

313.72

750
50

óS

f

Cleot4t

321.134

125

5

50

5

]00
11

5
5
5

200
500

1

if

5

.15.1. 111

100

5-1/2"

5.0.5et.

2.1/2'
I

500

1ió

á-1/29

7/16"
7/16"
8.D.51et.

'-1/3

-v2

121.15115

10

WE

ARE

5

15

150

15
15

2250
LISTING

SD. Slot.

O.Slet.
1/f

:..

5

599.112

51ot.
1/16

ió

10

111.101
121.155

7/16

>/I0-"

]/16"

ABOVE OUR MOST

POPULAR

Cockpit

letup

ó.áç
0.96
0.96
0.96

type.

e
.

OW

30

1

Type25
5.

O.á6

L,u

d

9rd L
tlr.Xln.
Ohmite.

321 162

4:1'11

Cockpit

Type

0.96
0.96
0.96
0.98

0.

Type Nt1.

Type ..
Type 433AC.
TYPe 03A-AlrerT1 enelaeed
Am
Power

11r -111n.

'craft

Hor.Bin.
r -Nin.

8.r -Hin.

1wó.
1í

11. -Bin.
Ohmile.
11..8in.
O mite.

a30
.530

Type 950.

Frite.

Ohmite

r

e

el

M

AN

]155-50.150

AR

.55.50.200

.877

050

Type r 950

Type

TYPH.r.Hin.

C100.
0150

Amp.

3.IÑ MP
10

p.

Type L. 5.48 AmP+.
Type 0150..445 Amp.
5 Amp.
Type L.

OHMS

1%11.

]v.

t.

3

2.75

ISo:

5.

100.

9e
Luth
Lug
Lead6

250.

]

10.
0.
15.
15.

35.

20.

300.

.

10.

25.

50.

Lu.
La.
Lu.

PRICE

ORBS

1St

100,

i0.

110.

5.

Me
SSt
132

Sot
22t
Mt
194

214

Lugs

1.
500.
235.

M.
50.

66.

20.

650.
2500.
]500.

827

33t

20.

4r

19e

-

November, 1949

400.

r

Le mod

Lug
Lug
Luge

.65

9228
JO4TH

.40

301TL

3070
316A

2131

.55
11.45

.66
.66
.75
.75

20260
'1210

9.%

21^2
2526
"127

8.45

1445
9.%

2131

14.85
19.95
.. 11.85
12.95

2132

7110

20

94.90

x9

.65

.%

315

1

3.18

31129

7.05
1.75

3.75
1.47

3024 241

50.

311E7 CRT ....
3(:1'1 CRT

t0.

Lue
Lue
Lugs

925

2.95

2..

3.75

.90
17.95

3115

RELS

SAPI CRT
581'1 CRT

3.05

CRT
GPI CRT.

.

.

&5e17.0T

.60
.66

7A4
7A7

... ...

717

.. ..

7117

707

.75

...

707

.%

VT -254
10Y. VT 25

.40
.45

10

1206

.25
.65

12KID

12947

.70

125117

.40
.60
.70
.40

15.07

12517:GT
125

....

1209252 amp.

Tungar

..

13.4 Ballast.

FG11

REL. 21
Ballast
2526 GT

2.25

TALI]

30:VT.67 Tor

IValkle Talkies)

33;VT.331Foe
Walkre Talkies)

RKa4

1.96

21SÁ

2310

1.30
4.25
6.95

717A

9.95

07.

2.15

930

2.20

.90

954
955

.60

7.95

7210.

3.95

1240

4.66

7240

4.25

025A

19.95

1024

1.25
.45

.18

PeO

4.%

800
810

7.44
1.55
19.95

811
815

527

2.75
11.05

M'L-530
041.531

17.60
17.50

826
829

1.75
2.75
7.95
2.35
7.85
3.75
2.85
A9
3.25

838

1.75
3.25

0003
9003

841

.66

9004

3500
3716
3880

2.18

19.%

417A

4110
4460
450TH
GL471A

602* 1832
11..559

3.55
3.75
7.45
1.20
9.%

01.610
HV 815

....

813
814

8300
837
N

39.00

961

22.50

7000

9.%
9.%

R'L960

702A
7ä1A
705A

2.95
4.85

064

.55

8652

2.%
1.30
.. .26.50
29.95

2.68

7018

19.50
23.25

710A

2.15

í13A

1.55

7071

.75

.55

fi

.18

80

8137

.

6C6......

.

....

%

715,01
616

607/GT....
707G

....

.45

1A

3.%
.%

89Y

.w

..70
60

V0-90

.TO

70

FGÌ05

.....

VR.105...

.90
.80

VU.111
11723
VT -127 EnRlish...

3.25
9.%
.%

.65
.55
.26

.45
.65

...........
-

NEON BULBS FOR
RADIO USE

01.2

872A
871

...

..

50.05

0E-15

866A....
080
8648.... ......

.O6

NE -16
NE -23
NE.21

.24
.O6

.24

NE -48

2.45

5E-51

2.15

B

awe

/

.24

.06

.

-.

P.

5.114

Ix1oM
Lx.'m

tnio6i58

iñ iá

LMm

M`°

m
Imv.

iäis
1av

Sm

4

R

Mm':.

ú.ñl

U»ii,

si1Im 7,66erT.er
lxs
Ì.x
10'; DISCOUNT

0-16

PNI
Ta

,

,z

tá

Aurv. Om4kpl

.%

VR -92

.5o

.%

7.50

Oç^6

.%

83..

5116

.35

3.0

.55

.75

U6.

fiiC21

.%

6012
0020
8029

s

.%

0.18

FG

.%

2.55
4.25

er

1.75

.%
19.75
.60

.46

1193
P011

2.%

.80

7'.
76

.45

2051

u

.%
.%
.%

.65

1025
1625
1629
1635

i.,iy

6AC7.

.75

PILOT AND FLASHLIGHT BULBS
S.

.%

45

1231

43

051

UC
VAC

2.%

.40

9.95
5.45

7010

6.%
1423

.35

......

801
805

0010 .......
801

.25

.36

...

1.25

.35

.T5

1035.

.65
.30

1616
1614

POI

3.25
.40

.55

057.
99110E-16)

19.95

7260
730A

%

956

1140

1.40

39.44

Spec

...

011158 ...

11.95
.60
.75
6.95

1.75

4.25
.71

.35

34

.%

714ÁY

4.K

,74
62e

I:Ì7

.10

'

.00

6BE6

be

.05

3.4P1 CRT

6006..

20e

.%
.35
.45

GAO
6007

Lu.

211(VT.4-Ç)....

707
7E0

...

5123
51'3

Lute

.%

.55

.

701/12»1:1

306.1299
31'77 CRT

247

6557: CT

081.19.

2.95

VT -158....... .. 9.%
FG -112
29.59
1.95
2056

.%

6i

Ile

11OK7,7,T

9. 1,6 y.5e

á'R.150

1.10

.......

1.10
1.12

:1

.65
.65

er

VT-127A

174
2C26

38P1 CRT
20P1.51

1]5.

50.

WELLS
SALES, /NC.
ELECTRON ZS

21.
06
200.

7500.

O

50.

P.ó5

.40

6057 00

w

lì21.

IRS
165

501.1

ADJUSTABLE MIRE WOUND RESISTORS

.0

6551.01

3042

MIRE ROUND PETER CONTROLS AND RHEOSTATS PRODUCED BY LEADING
PLEASE WIRE OR WROTE FOR QUANTITY DISCOUNTS.

1A.1

.%

6cG7

.%
.66
.%

2199

MANUFACTURERS SUCH AS ONMITE,RARD LEONARD,CLAROSTAT, ETC.

65117

IN27Xu1 Diode..
104/1294

1.011

2.35
t 35
2.75
2.95

.65

Kul Diode .80
1523 Xtal Diode
.10
1523A Xul Diode .%

1.00
1.08

1.61
1.75

CSFS

1N21B

1.10

1
1

IN21Xtal Diode

4e.eM7 Porn

50.45

4..

1822

3 1t^J

0100
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01A

2113
22137

1.10
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TYpe
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SEARCHLIGHT SECTION
PERMALLOY SHIELDS

for CATHODE RAY TUBES

3"
5"

Shield
Shield

1B22

1823
1824
1B28.....
1ß27
1B29
11336

$2.87
3.95
8.95
4.69
4.57
8.95
3.49

4.59

1B38..... 47.50
1D21
1N21

1N21B...
1N23
1N23B...
1N34
1P24
1821

2AP1....
2021
2022
2028
2034
2040
2043
2C44
2046
2051

5.75
.95
1.65
.79
1.95
.85
.79
3.95
3.89
.27
.19
.19
.27
6.59

8.95

.67
8.95
8.25
1.17

21321
2E22

1.29

2E24
2E26
2327
2330

4.87
3.49
10.95
8.95
7.95
13.95
49.50

2331

9.75

23214....
2222
2328

2382
2383

5.95
19.95

2384

19.95

2287
2338
2339
2240
2346
2348
2J49
2250
2353

17.50

2261
2362
21126
21128

39.50
39,50
23.95
14.95
4.85
2.69
4.85
1.59
4.87
1.79
3.85
2.95
5.95
39.50
2.47
.45

12.95

34.50
49.50
89.50
39.50
24.95
42.50
14.95

2354B.... 39.50
3API
3B22

31328

3824
31325
3826
3827
3BP1.-..
3021
3022
8023
3024
3030
3031

3CP1....
3D214...

3DP1....

.49
3.49
2.67
1.49

$2.87
3E29
8.97
3FP7
1.75
3GPI.... 6.75
4-65A.... 14.49
4-125A... 27.45
4-250A... 37.45

44P10...

5.95
3.95
19.50
12.75
97.50
1.95
1.95

4024
4035
4E27
4332

305A..

STANDARD BRANDS!

512.95
307A.... . 3.95
316A
.54
327A
2.75
338A
3.95
350A
1.25
3bOB.....
1.89
353A
2.95
353B
7.95
362A
1.95
38848....
3.95
3713
.85
388A
393A
3.85
394A
3.85
417A
14.50
434A
3.50

843

5.39

851

15.95

450TH... 17.95
450TL.,, 37.50

908
923
930

.

...
.541'4....95
4....
5API.

5BP1....
5BP4....
5CP1....
5CP1A...
50P7....

1.89

3.75

1.85
9.95
9.95
7.95
27.95
1.35
5.95

5C30
5D21

5FP7

50P1....
5JP1

24.95

5JP2

11.75

5229
17.51)
5230
49.50
5LP1
13.95
6NP1....
2.89
8021
19.69

6F4

5.59
5.95
4.65
12.50

624

7BP7

96P7....
9J1.1

6.95

9LP7

2.25

10BP4... 24.95

10Y

12D3'7...

.49
14.95

12HP7...

13.95

12GP7... 13.95
15E

1.29

.79
23D4.....
.29
240
.47
30 Spec...
.35
45 8pec...
.29
75TL.... 3.69
10011
2.95
100TH... 11.50
100T8.... 2.95
2044..... 57.50
205B
1.75
211
.49
2154
.65
217C..... 9.95
218
47.50
221A..... 1.95
225
8.70
227A
2.95
231D
1.25
249B
2.49
249C
2.89
25011
7.45
250TH... 18.95
250TL... 18.95
274B..... 1.19
2823
9.75
294A
4.57
304TH... 4.95
1611

304TL...

1.97

2.

BRAND NEW!

3EP1....

1.39

448A

1.25

527
9.95
559
.85
575A
12.95
7004/B/0/D
34.50
701A
3.60
702A
3.25
703A
3.95
705A

1.10

707B

14.95
3.95

706CY... 18.75
708A

713A

714A.....
7144Y...
7150

717A

721A

7234/B..
7244/B.
72bA.....
7284

860
861
864
865

10.95
750TL... 45.00
800
1.95
801A
.49
802
4.25
803
4.95
804
8.95
805
4.95
807
1.10
808
1.39
809
2.75
810
6.95
811
2.10
812
2.79
81211
6.90
813
7.75
814
2.75
815
2.45
816
1.10
826
.42
8293..... 7.45
830B..... 3.49
832A
4.25
833A
32.50
834
5.75
8364.....
.99
837
1.69
838
3.25
.49
841

1

2

2x2

mfd.
mfd.

ma.

mfd.
mfd.
mfd.
mfd.
.25 mfd.
.5 mfd.
1 mfd.
2 mfd,
4 mfd.
8 mfd.
10 mfd.
15 mfd.
20 mfd.
.5 mfd
I mfd.
2 mfd.
4 mfd,
4

6
8
10

600v
600v
600v
600v
600v
600v
600v
600v
600v
1000v
1000v
1000v
1000v
1000v
1000v
1000v
1000v
1000v
1500v

1500v
1500v
1500¡¡11v

24 mfd,
m

150bv

.1 mfd.
.25 mfd-

2000v
2000v
2000v

.5 mfd.

213500
2500
3000
2x1250
1000

S

.37
.37
.37
.37
.77
.57
.97
1.07
1.27

.47
.57

.67
.77

1.37
1.97

2.07
2.47
3.27
.77
.97

1.17
1.77

mfd.
mfd.
4 mfd.
8 mfd.
15 mfd.
.1 mfd.
.25 mfd.
.5 mfd.
.05 mfd.
.25 mfd.
.5 mfd.
1 mfd.
2 mfd.
4 mfd.
12 mfd.
1 mfd.
2 mfd.
3 mfd.
mfd.
4 mfd.
.1 mfd.
1

2

1

5.47.02
.011

1.07
1.17
1.27

mfd.

CK1008..

.98

.49

EF50....

CK507AX
C111005..

902p1....
905

931A

955
958
957
958A
959

991

3.95

ML101-.. 139.50

.59

MLb02... 149.50

ML5O1... 69.50

REL21...
REL38...
11K21....

RK23....

111125....
111133....
RK34....
RKb9....

RK73....
11X21. ..
.

RX120...

5838

1,10

.97
2.95
.75

.43
.19

.69
1.47
1.45

1.25
3.25

4.95
.37
.34

9001

9002
9003
9004
9005
9006
C5B

.37
.37
1.95
.24
7.95
8.45

COA

4.95

C62

'

OlA

5.25
.57

1A3
1A4

1.09
.97

1A4P
1A5GT

.49
.79
.67
.49

1A6

1A7GT

lAB5

1Bb/258

1.89

1C8GT

.89
.89
.97
.89
.95
.75
.75
.69
.69
.69
.54
.87
.89
.55
.79
.89
.89
.79
.57
.79
.89
.89
.65
.67
.59
.67
.67
.69
.69

1C70
1D5OP..
1D70
1D8GT
1F4
1F50
1040T..
1G8GT..
1H40
1H5GT..
1H6GT..

MGT

.

.

11.4

11.44
1LA8
1LB4
1LC5

1LC8...1LD5
1LE3
1LOS
1LH4
1LN5
1N5GT..

1P5GT..
1Q5OT.

.

1R4
1R5

.97
3.19
8.95
2.95

VR85A...

.98

2.95
6.95

VR75...
VR78....

.97
.65

V11105...

.67
.79

V11150...

.55

2.25
.59

WL468... 7.95
W1.530... 17.50
WL531... 7.95
WL532... 3.50
WL538...
.69
WL578... 1.95
WL616... 87.50
19.95
WX3245.. 49.50
1.57
042...
0A40.... .95
1.75
OB2
0Z4
.57
WL619...
.

18
1T4184
1

T5GT

. .

.

1V

4

.59

2V30
2X2
2X24
344
345
3Q3D3

.67
.67
1.10
.80
.57
,89
.79
.59
.37
.49
49
.79

3Q5GT.
384

5R40Y..
5T4
5U4G
5V4G
5W4

5X40
5Y3GT.
5Y40.

.
.

5Z3
5Z4

$1.07
1.47

3.77
3.97
4.95
1.45
1.77
1.98
1.75

2.65
2.75
2.98
3.47
4.45
6.97
4.25
4.85
5.45
4.98
5.45
2.97

75BÓ

.97
45
2.75
2.97
6.95
9.97
2d.

mfd. 7500v
.03 mfd. 7500v
1 mfd.
7500v
.02 mfd. 12000v

HI CAPACITY CONDENSERS
All Ratings D. C.
mfd 35v
mrd 25v
$3.47
200
00 mfd
35v
mfd
,35 4000
3v
16v
mfd 25v
2.45 4000 mId
mId
30v
mId
10v
1.27 2350 mfd
24v
mrd
15v
.98 10000 mrd
25v

6350v
2500v
2500v
1700v
1600v
1500v

@
@
@
@
@

025

arms

4 ma; 6.3v @ lA; 21Av @ 2A
15 ma ....$4.29
2100v @ 10 ma
4 ma; 6.3v @ 14; 21/2v @ 2A
4 ma; 700v CT @ 150 ma; 6.3v @ 9A
06 7 am; 2.5v @ 1.754
525-0-525v @ 60 ma; 925v @ 10 ma. 2x5v @ 3A;
6.3v @ 3.64; 6.3v @ 24; 6.3v @ lA
500-0500v @ 175 ma
500-0-500v Lm 25 nia; 262-0-282v @ 55 ma; 6.3v
@ 14 2x5v @ 2A
425-0-425v @ 75 ma: 5v @ 34; 6.3v @ 1.5A
400-315-0-100-315v @ 200 ma; 2.5v @ 24; 5v @
3A; 2x6.3v @ 9A
385-0-385-550v @ 200 ma; 2.5v @ 24; 5v @ 34;
3x6.3v @ 64-Dri 110/220
385-0-385v @ 70 ma; 2.5v @ 104; 5v @ 64; Sv

3403 40v

ma; 1540v @ 5 ma
ma; 5v @ 2A; 1234v @ 24;
123¢v@3A
300-0-300v @ 65 ma; 2x5v @ 24; 6.3v @ 2344;
6.3v @ 14
255-0-255v 00 240 ma; 325-0-325v 00 12 ma
120-0-120v @ 50 ma
80-0-80v @ 225 ma; 5v @ 24; 5v @ 44
@ 300
600v CT @ 100

36v @ 15A
$ 9.95 24v @ 104
18v @ 15A
8.95 13.5v CT @
12.6v CT @ 104; 11v CT @ 6.54
12v CT @ 104; 2x9v CT @ 104

3.254..

3x10.3v CT @ 74

8vCT@ 14
$

.57
.45

1.95

3.25
2.25
4.57

6.3v @ 211/24; 6.3v @ 2A; 234v CO 24
6.3v @ 12A; 8.3v @ 2A; 115v @ .1 amps.

6.3v@10A;6.3v@ .64

6.3v CT @ 3.5A; 2x2.5v @ 34
6.5v @ 84; 6.5v @ 54; 5v @ 3A; 2.5v @ 1.75.4
6.3v @ 14; 2.5v @ 24..$2.25 6.3v (5 lA
5v @ 204; 10KV Ins... 9.97 .6v @ 15 arms
5v @ 34; 2.5v @ 2A... 2.97 2.5v @ 104

6.97
4.95
4.45
3.98
5.95

6.27

6048
8C5

254

.

6Y60.
6270.
6Z Y50 ...
744/XXL
7A6
747

6080
6136

6D8G
BFb
8F6
6F7

6F80

6060
625
636
637

61.8

6M0Á...
61.7

6M7

7E6
7E7
7F7

7N7
7Q7

687
68A7

6307

88FS.....
6817

6607....
68117....

681170T..
6SL7GT..
68N6GT..

68N70T..
68137

6SR7GT
6887

6T70....

35/51....
35113

35W4....
33óY34
5Z59

85Z4
35Z5
37
38

.52
,41
.41

.85

47.

SOBS....

1208

.67
.79
.57
.49
.49
.58
.27
.27

.67

12F50T..

.98

45

124T6...
124U6...
124U7...
1213A6...
12ßE8...

.49
.79

122545ß

1.17
.87
.79

12Q7

12847

12807....
12817 ....
12807....
125117...
12827....
128117...
128L7....

57

58
59

70L7.....

71A
75
76
77
78
80

.79
.69
.67
69

81

14F7

82
83

84/6Z4...
85
117L7/M89Y 7

117m
117P7....
11723...
117Z6....

.65
.89
.57
.67
.89

14117

15

.
.

SELENIUM RECTIFIERS
Full Wave Bridge Type
OUTPUT
INPUT
to 18v AC up to 12v DC is Amp DC
1 Amp.
18v
AC
up
to
12v
to
to 18v AC up to 12v DC
5 Amp.
to 18vAC up to 12v DC 10 Amp.
to 18v AC up to 12v DC 15 Amp.

up
up
up
up
up
up to
up to
up to
up to
up to
up to
up to
up to
up to

18v
38v
36v
36v
36v
115v
115v
115v
115v

AC
AC
AC
AC
AC
AC
AC
AC
AC

up
up
up
up
up
up

to
to
to
to
to
to
up to
up to

.69
.69
.b3
.53
.57
-87
.48
.38
.49
.89
1.17
.67
.53
.39
.43
.45
.39
1.29
.87
.72
.89
.63
.69
.39
1.29
1.37
1.27
.57
.65

.

53
56

.79

14Q7

.6,

50Y6

.49

14F8....
14117....
14N7...

.57
.41

501.8

128N7.
128Q7....
128127....
12Z3
14A4
14A7
14B6

.52

50A5

.b1
.49
.57
.57
.57
.57
.35
.49
.57
.59
.52
.49

121[8....

.29
.27

12AH7GT

12Á80T..

.35

41

45
45Z3
4525

.47
.65
.85
.87
.69
.47
.49

;

.35
.57
.89
.97
.97
.69
.69
.57
.67
-65
.65
.54
.31
.49
.57
.44
.39

39/44....

42

.57

12A6

I

3545
35B5
3505

,19

12A......

.49
.57
.55
.65
.97
.65
.45
.57
.59
.98

6827

32L7GT..

33
34

.573

7Z4

.59
.69
.49
.59
.59

88D 7GT..

32.......

.89
.89

7X7
7Y4

.E.7

31

.E.9

7W7

.53
.49
.49

25Z5
25Z6
26
27
28D7
30

.69
.64
.69
.67

7117
71.7

5.98
.67

25M

.72
.57
.59
.59
.37
.57
.59
.67

704
7C5
707
7E6

.59
.79
.89
.44

6127

19

24A

.67
57

7B6
7B7

.79

6Q7

5.65
.55
.97
.63
.59
.49
.67
1.15
.69
.59

784

.77

6K8LL

TUBES ! !

7407

.47
.57
.69
.47
.87

606

$1.47
1.97
5.27
8.97

12v DC
28v DC

30 Amp.

Amp.

11.57
22.57
3.47
8.57
14.57

100v DC
100v DC
100v DC

.25 Amp.
.6 Amp.
5 Amp.

22.27
2.57
5.27
22.57
17.97

28v DC
28v DC
28v DC

uptol00vDC

1

5 Amp.
10 Amp.
15 Amp.

3Amp.

4.95
3.37
3.47
4.98
.97
3.49
4.47
2.47
6.95
7.49
6.95
.97
4.45
3.45
2.47
2.97
4.45
.77
1.77

3.97

FILTER CHOKES
HI -VOLTAGE INSULATION
by @ 400 ma...S
15 by @ 70
12 by @ 150 ma...
30 by @ 80
.05 by @ 15 amps..
.1 hy @ 5 amps....
10

ma....
ma....

by @ 600 ma....
200 by @ 10 ma...
600 by @ 1 ma....
325 by @ 3 ma....
3.5 by @ 400 ma...
4

6

by @ 400

ma....

5.97
1.17

3.47
1.37

7.97
6.97
5.97
3.47
3.17
3.47
6.75
6.97

1

by @ 800

ma....$14.97

10by@250ma...
10 by @ 200 ma...

10/20 by @ 85 ma.
15 by
125 ma...
100
3 hyy@ 50 maa
15

2.47

1.98
1.57
1.47
1.37

.27

30hy dual @20ma 1.47
3/30 hy @ 250 ma. 3.47
hy @ 175
40
60 by @ 50
2

14by@

ma....
ma-.
ma....

1.49

6.75
6.97

PHONE DIGBY 9-0347

RADIO HAM SHACK Inc.

189 GREENWICH STIiEET

6X4
13X50T...

.65
.59
.59
.47
.59
.47
.89
.79
.89
.89
.55
.37
.57
1.47
.57
.59

64Q5
64Q6
6ÁT6
641/8
64V6
6B40
6360
6B7..
BBBG
6ßA6
613E6
6BF6 ..
68060...
6BH6 ...

$12.95

5.97
3.97
4.98
4.97
4.47

6V6GT...

.79

BALS

6K7GT...

3B7

2A4G
2A5
2A6
2A7

BAKE.
6A116

.69

1.07
.69
.79
.89
.99
.39
.69
.37
.99
.35

6V6

.79
.77
.98
1.29
.79
.85

6435

13H8

.97

2A3

60370....

.69
.79
.79
.77

...
6A07 ...
6ÁF60...
6405 ...
64G7 ...
64H6 ...
6A137

79
.57
.57
.79
59

11.11

6U5

5 89

6A6
6A7
6A8

TRANSFORMERS -115 V. 60 Cy.
HI -VOLTAGE INSULATION
2000v
2000v
2000v
2000v
2000v
2500v
2500v
2500v
3000v
3000v
3000v
3000v
3000v
3000v
3000v
4000v
4000v
4000v
5000v
5000v
7000v
7000v

$2.97
.01

COMPARE!

NO SECONDS!

1.95

V70D....

VT127...
VU111...

8013A....
8014A.... 22.50
8025

.79

4.85
3.65
.27
.27

TZ40....
VR90....

4.75

8016
8020

2.95
.79

111163.... 18.95
111165.... 24.95
R1C72....
.97

.98

8011
8012

3.25

.39
49.50
KU610... 9.75
ML100... 49.50

4.75
.79
.69
.27

8005

0L461...

HYE1148.
KC4

.98

1960
2050
2051
7193

FG105...
F0172...
FT210...

17.95
9.95
19.95
13.95
9.95

GL562... 85.00
GL697... 69.50
HY11S...
.85
HY615...
.79

.39

1851

.45

22.50
125.00

0L148...

3.95
1.45

1842
1885

12.95

FG9b....

.97

1641

F1234...

F8624. .450.00
FG17.... 2.89
FG27A... 9.75
FG81A... 3.85

1.45
.98
.24
.98
.37
.37

1625
1626
1629
1830
1631
1632
1633
1636
1638

2.95

F880

.98
1.98
1.39
1.39
3.85
3.98
4.95
.97
.85

19.95
.37
.37
.39
.24
.35
.37
.27

954

CK1090..

F606

2.69

953B

1.95
.19

F125A... 14.95
F127A... 27.50
F128A... 69.50

.57

876
878
884
885

OIL CONDENSERS
All Ratings D. C.
.25 mfd.
.5 mfd.

2.49

4.25

10.95

874

1624

8.95

51.95

2.95
1.05
8662R.... 1.10
869B
27.95
1.49
872A

.59

3.95

CIOOD...

8664

.95
12.95
3.95
24.95

14.95

730A

843W....

1603
1611
1613
1814
1616
1619

2.95
24.95

NOW AVAILABLE
Crystal

Socket

1.97

TUBES ! !
1821

1000 KC

$1.47

NEW YORK, N. Y.

PRICES SUBJECT TO

CHANGE WITHOUT NOTICE

All Merchandise Guaranteed
F.O.B. New York City. Minimum

Order $5.00
20% Deposit Required

November, 1949
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ELECTRONICS

SEARCHLIGHT SECTION

Finest of Surplus PEAK ELECTRONICS
FEDERAL
SWITCH.
Throw

W. W. POWER RHEOSTAT
Watt
Watt

25 Ohms 25
150 Ohms 50

250 Ohms 50 Watt
300 Ohms 50 Watt
Dual 200 Ohms 50
8

Ohms 150 Watts

PANEL METERS -BRAND NEW

ANTI -CAPACITY

Double Pole. Double
854 each: 10 for $7.50

.49
.59
.59
.59
.79

Watt

1.79

WESTERN
ELECTRIC MOTOR

Fraction of Cost

CO.

2" WESTON .0-1 Ma DC 26 ohms res
2" GE 0-1 Ma DC (volt scale)
2" GE 0-5 Ma DC (amp scale)
2" WESTINGHOUSE 0.10 Ma DC

1.95

2.45
2.50
2.50
3.49
2.45
2.45
2.00
3.95
2.95
2.95

2" GE 0.30 Volts DC 1000 ohm/v
2" WESTON 0.250 Volts DC
2^ WESTON 150.0-150 Micoamps DC
2" GE 0-30 Amps OC
2' GE 0-1 Amp RF (Internal Thermo)
2' WESTON 0-1 Amps RF (Internal Thermo)
3" WESTINGHOUSE 0.2 Ma DC
3' WESTERN ELECTRIC 0-80 Ma DC
3" DEJUR 0-100 Ma DC
1" GE 0.200 Ma DC
3" WESTON 0.50 Amps AC

RPM. 110 Volts 60 cy II
Watts. Torque 75 oz inch, 3'
diameter 31/4 Long. Complete
with Capacitor
3 95

Pri 110V 60 Cy

2500V @

12

Ma

-

SCOPE

AND FIL. TRANSFORMER
Pri. 115 volts, 60 cycles. Sec.
4400 volts RMS 4.5 MA., 5 volts
CT 3 amps., Fil. Ins. 15 KV

4.95
2.95

RMS test. Hermetically sealed.
Has insulated plate cap for rectifier. Made by Raytheon. 41/4 x
5 x 51/2
Only $6.75

3.95

ADVANCE

ANTENNA RELAY
60 cycle

insulation.

WESTINGHOUSE

coil Steatite

Type MN Overcurrent
Relay, Adjustable from
250 ma. to 1 amp. Ex-

Only $1.95 each.

OIL CONDENSERS
mfd
mfd

5

mfd
mfd

1

2

mfd
mfd

4
6

3/3

mid
mid
mid

10
4
15
2
6

mfd
mfd
mfd
mfd
mfd

I

2

330 vac-1.85
150 vac- .49
600 vdc- .29
600
.39
600 vdc- .59
600 vdc- .79
600 vdc- .79
600
.89
1000 odo-- .95
1000 odo
--2.95

vdc
vdc

1500
1500

2000
2000

vdc-1.25
vdc-2.95

mfd 4000 rdc-4.05
mfd 5000 vdc 4.50

2
I

.1/.1 mfd

vdc-2.25

7000

mid 7500 odo
--1.95
mfd 7500 vdc-9.25
.01/.01 mfd 12 kv
.1

1

.005/.01

GENERAL PURPOSE TRANSFORMERS

ternal

Ideal for Bias, Filament, Isolation, Stepdown, etc.
iselated 110v pr. sec. 110v at 900 ma plus 6.3 @

set.

2
2

amps.

dc -5.75
mid 12 kv

.65 mfd 12.500

do
--5.50

odo
--12.95

kv-

.75/.35 mfd 8/16

vdc-I.45 2 mfd 18
odo
--2.25 Mid 15

7.95

kv. do
--59.50
kv
dc -15.95

HIGH VOLTAGE -CURRENT MICAS
B
-

Fully

cased

FILAMENT TRANSFORMERS
$2.75
3.49
4.75

1.89

MULTIPLE SECONDARIES
CT 21A, 7.5V 6A, 7.5V 6A

2.45
6.95
3.95

2.5V CT 20A. 2.5V CT 20A
2.5V CT IOA. 10V 3A, 59 3A, 5V 3A

D .1101
E .01
E .02
R .027
D .039

VDC

Price

e11

$

fll

600
600

C .01
C .056
C .07

KV
KV

1

1

1KV

D .02
C .024

1200
1500

C .033
C .015

2H
V
2 KV

C.02

D .002
E .005

2500
2500
2500

.18
.26
.26
.26
.30
.45
.50
.55
.35
.65
.80
.90
.45

.55

MMF

C .006
D .002
C .0001

C 0005
C .0015

C
B
B
B
A
B
B

.005

.007
.002
.003
.004
.006
.0005
B .001

1.25
.90
.95
.70
1.24

Price
$1.50
.70

KV
KV
KV
KV
KV
KV
KV
KV
KV
KV
KV

C .003

B .002
B .003
B .004
3 KV
A .0099
3 KV
A .0059
3 KV
A .0013
3 KV
A .0013
A .08 4KVDC 35 Amps at 300 KC
A .037 6KVDC 45 Amps at 1000 KC
C .025
C .001
C .002
D .005
C .005

VDC
KV
KV
KV

.85

1.60
1.90

2.50
2.75
3.50
3.75
4.95
4.25
2.90
3.25
4.00
4.75
5.59
32.50
28.50
36.50
22.50

%V

KV
15KV
18 KV
30KV
15 KV

MEGOHM METER
Industrial Instruments model L2AU 110/220 volts 60
cycle input. Direct reading from 0-100000 megohms
on 4" meter can be extended to 500000 megohms with
external supply. Sloping hardwood Cabinet 15'x8^x
IO". Brand new with tubes plus running spare parts
including extra tubes. Great value. Only $69.50.
PLATE AND FIL. TRANSF. PRI 110 v 60 cy. sec.
1120 volts CT @ 600 ma. 6.3v CT to 3A, 2x5VCT
@ 6A Hermetically sealed
$9.95 ea.

3
2

ohm

HS 30 HEADPHONES
250 ohms imp.

iismai
20

50
75
100
150

ADJUSTABLE RESISTORS

I, 5, 50 Ohms
80, 100 500 Ohms
40, 80, 100, 150, 200 Ohms
20, 50, 75, 120, 180 Ohms

.35

.39
.49
.59

Ohms

50, 100

1%

.25

PRECISION RESISTORS

(000-2500.5000.8500.10.000 ohms
i0000-95000 ohms

ea. .25
ea. .29
ea. .69

700 Volts CT. at 145 MA. 6.3V at 4.5

at

69 ea.

Amp. Pri

Volts

110

60 Cycles.

Amp.,

5

Volts

Fully Shielded

DUNCO RELAY. 6 Volt 60 Cycle AC Coil

Ceramic

Dpst.

Insulation

1.95

HIGH CURRENT PLATE
TRANSFORMER

PHASE SHIFT CAPACITOR

.59
3.75
6.95

3

$2.99 each

for $0.99
for .99

Amp/100 ma

Watt:
Watt:
Watt:
Watt:
Watt:

Can be used for

sound Power Telephones.
Brand new

.99

I

30 WATT WIRE WOUND RESISTORS
Ohms: 100 -150 -1500.2500 -3k -41( -4500.5k -5300.10k
15k.18k
15 ea. 8 for .99

AT REDUCED PRICES

8

.09 ea.

$

THORDARSON POWER
TRANSFORMER

LARGE QUANTITY AVAILABLE

6

AA, 20.25-50-200-470.2500-

Watt

type AB, 25-40-84-400-470-13251000-2000-4000 ohms
.15 ea.
20 Watt type DG, 50-70-100-150-300-7501000-1500-2500-2700-5000.7500
10000.16000-20000.30000 ohms
.20 ea.
10

1500. 5000 Ohm 100 Watt Ferrule Resistors.
20,000 Ohm 50 Watt Ferrule Resistors.
Any Types only .08 ea. Min. Order $5.00.

CHOKE BARGAINS
Henry 50 ma 300 ohms
Henry 80 ma 220 ohms
Henry 160 ma 140 ohms
1.5 Henry 250 ma 72 ohms
6 Henry 300 ma 65 ohms
4.3 Henry 620 ma 42 ohms
Swing, Choke 1.6/12 Henry

4000 ohms

10000.750000-1 meg

32.50
32.50

6

Watt type

5

$4.95

Volt 4A, 6.3V, 3A

Va.

Re-

WIRE WOUND RESISTORS

Pri. Fully Cased.
Volt 15 Amp
2.5 Volt 10 Amp
2.5 Volt CT 21 Amp
6.3 Volt 10 Amp
110V 60Cy

5(.V

Ptih Button

Enclosed in glass
case.
Hand
calibrated
adjustments, only $5.95.

New $1.49 ea.

5

5

MMF

$3.95
4.95
4.75

3

D. P. D. T.

110 V.

20

Hermetically Sealed

2300 @ 4 MA, 2.5 Volts @ 2 Amps
1050V
20Ma. 20V 4.5A, 2.5V 5A

3.95

3" TRIPLETT 75 Amps AC
3' WESTINGHOUSE 0-20 Ma DC

65

SCOPE TRANSFORMERS

$3.50
2.95

Volts CT at 775 MA. Pri
110/220 Volts 60 Cycles. Wt. 36
lbs. Fully Cased
6.95
820

Stator Single Rotor. 0-360 Degrees
Only $2.95 ach
Rotation

4

15

17.95

UTC type PA 5000 ohm plate to 500 ohm line and
6 ohm voice coll.
10 watts.
60 to 10,000 cas +1
DB. GREAT VALUE
ea. $2.75

Thermal Time Delay Relay. 15 to 30 seconds, plugs
into 4 Prong Tube Socket Glass Enclosed. 250 V.

SELSYN MOTORS

Mallory Vibropack Kit. 6 Volt Input. Output 300
Volts at IDO MA. Transformer & Vibrator
5.95 for both

115 volts 60 cycles. Large size

high torque.
TV beam, etc.

831AP-UGI2U-IJG21U-UG-14U-831 R-831SP .35 ea.

5.95 per pair.
15

Meg. 146 Accuracy Resistor, Non watt, hermetically sealed in glass.

1

29 ea.

for

70

$2.50

watt Resistor with
mount...51.95 ach; 10 for $15.00
50 megohm 35
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Made by Diehl

and Bendix. Ideal for rotating

U. H. F. COAX. CONNECTORS
Precision

.004 1000 VDC Micas
.01 600 VDC Mica Cond
.02 400 V DC Tubulars
.05 600 VDC Oil Tubular

9
9
15

10

188

Great value at

for
for
for
for
for

.99
.99

.99
.99

4
.99
MMF Midget Variable Gond
Heinman 5 Amp 110 VAC CKT Breaker
.99
Meineman 25 Amp 110 VAC CKT Breaker
1.49
5 for .99
2 MFD 250 VAC Oil Cond
9 for .99
Solar .02 600 VDC Dominoes
Erie .0005 N75OD Ceramicons.......... ..I5 for .99
.lx.l 2 KV DC Oil -Condenser
.79
H&H SPST P.B. Switch N.0
5 for .99
1/40 Amp (25 Ma) Littlefuses
15 for .99
6 for .99
.25 MFD 600 V. Tubulars
2 for .99
Butterfly Cond. 2-11 MMF Ball Bearings
9 for .99
.0015 5% Silver Micas
Midget Closed CKT Jacks
7 for .99
50 for 4.99
CO Type 4 .001 600 VDC Micas
IO

.95 ea.

inductive,

ODDS AND ENDS BARGAINS

PLUG IN CAPACITOR
Mid 600 volts DC. Oil filled. Plugs Into standard 4 prong socket. 33 h x 3Ys w x l'/s d
$1.39
8 x 8

PEAK ELECTRONICS CO.
Washington St., New York 7, N.

phone CO
Y.

7g23

DEPARTMENT EA
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SELENIUM
RECTIFIERS
and
ELECTRONIC COMPONENTS
THREE PHASE FULL WAVE
BRIDGE RECTIFIERS
Input
0-126 V AC
Type f

Current
4 AMP.
6 AMP.
15 AMP.

387-4

3B7-6
3B7-15

Input

Output
0-130*VDC
Price

$32.95
48.90
70.00

Output

0-234VAC
Type f
3B13-4

Current
4 AMP.
6 AMP.
15 AMP.

3B13-6
3B13-15

0-250*VDC
Price
$56.00
81 6n

120.00

SINGLE PHASE FULL WAVE
BRIDGE RECTIFIERS
Input
0-I8VAC
Type f
B1-250
B1-500
B1-1
B1 -3X5
B1-5
B1-10
B1-15
B1-20
B1-30
B1-40
BI -50
B1-60
B1-80
r" Input
0-36V AC
Type f
B2-150
B2-250
B2-300
B2-450
B2-1
B2-2
B2 -3x5
B2-5
B2-10
B2-15
B2-20

Current

250 MA.
500 MA.

Input
10-0-10VAC
Type I
C1-10
C1-20
C1-30
C1-40
C1-50
C1-80
C1-120

Current
10 AMP.
20 AMP.
30 AMP.
40 AMP.
50 AMP.
80 AMP.
120 AMP.

Output
9-8*VDC
Price
$6.95

10.95
14.95
17.95
20.95

28.95
38.95

AMP.
AMP.
AMP.
AMP.
AMP.
AMP.
AMP.

150 MA.
250 MA.

300 MA.
450 MA.
1

2

AMP.
AMP.

3.5 AMP.
AMP.
AMP.
AMP.
AMP.
30 AMP.
40 AMP.
5
10
15
20

B2-40
Input
0-54VAC
Type f
B3-150
B3-250
B3-600
B3-5
B3-10
Input
0-72VAC
Type f
B4-600
B4-3
B4-5
B4-10
Input
0-115VAC
Type f

Current

150 MA.

250 MA.
600 MA.
5
10

AMP.
AMP.

Current

600 MA.
3
5
10

AMP.
AMP.
AMP.

Current

150 MA.
250 MA.

B6-250
B6-600
B6-750

L

15

Current

B6-10
SUPPLIES
POWER
CUSTOM DC
specifications.
r:

AMP.

20
30
40
50
60
80

112-30

SINGLE PHASE FULL WAVE
CENTER TAPPED
RECTIFIERS

1

3.5 AMP.
5 AMP.
10 AMP.

600 MA.
750 MA.

1.5 AMP.
3.5 AMP.
5 AMP.
10 AMP.
15 AMP.

B6 -1X5
B6-3X5
Bí3-5

B6-10
B6-15
Input
0-234VAC
UNIVERSITIES
NTAGE
Current
Type
on
f
quote
ased to
600 MA.
B13-600
1.5 AMP.
ents.
B13 -1X5
3 AMP.
B13-3
5 AMP.
B13-5
10 AMP.
B13-10
*Select Proper Capacitor to Obtain Higher VDC Than Indicated.
IES

VACUUM CAPACITORS
Standard Brands
12

Mmfd

50 Mmfd
50 Mmfd

20 Kv.
20 Kv.
32 Kv.

$4.95
4.95
5.95

OIL CONDENSERS
$ .20
Mfd 200VDC Bathtub
.20
5 Mfd 400VDC telephone type
2
.30
Mfd 400VDC Bathtub
.39
2X.1 Mfd 600VDC Bathtub
.79
6 Mfd 600VDC w/mtg. Clamp
3.50
w/Brkts
8 MM 660VAC/2000VDC
15-.15 MM 8000VDC Voltage Doubler
3 95
Type 26F381 w/Brkts
?.

SPECIAL -LIMITED QUANTITY
FAMOUS BRAND VITAMIN Q
PHOTOFLASH CAPACITORS

MM -3000 V.D.C.-36 Watt Sec. 41"x
Price.
12 -oz.
Wt.
1 -lb
3%"x1%,".
S

$5.95

each

3

for $15.00

ATTENTION!!!

Bulletin #713, listing various government
and commercial surplus items, is now
available upon request.

256

Output
0-12*VDC
Price
$ .98
1.95
2.49
4.50
5.95
9.95
13.95
15.95
24.95
27.95
32.95
36.95
44.95

Output
0-26*VDC
Price
$.98
1.25
1.50
1.95
3.95
4.95
6.95
9.95
15.95
24.95
27.95
36.95
44.95

1.95
3.25
13.95
24.95

Output

0-50*VDC

Price
$3.95
14.95
17.95
27.95

Output

0-90*VDC
Price
$1.95

2.95
5.95
6.95
10.95
18.95
24.95
36.95
54.95

Output

0-190*VDC

Price

$12.95
19.95
35.95
48.95
69.95

VOLTAGE REGULATORS

PANEL METERS

Attractive, rugged, and reasonably
priced. Moving vane solenoid type with
accuracy within 5%.
0-6 Amperes D -C
Any range
$2.49 each
0-12 Amperes D -C

3000 MFD
6000 MFD
1000 MFD
2000 MFD
2500 MFD
1000 MFD

2X3500 MFD
1500

MFD

4000 MFD
3000 MFD

100 MFD

MFD
MFD
MFD
MFD
MFD
125 MFD

500
2000
1200
200
500

1.69

12VDC
12VDC
15VDC
15VDC
15VDC
25VDC
25VDC
30VDC
30VDC
35VDC
50VDC

2.95
.98
1.69

1.95

1.26
3.45
2.49
3.25
3.25
.98
1.95
3.25

OVDC

50VDC
90VDC
150VDC
200VDC
350VDC

3.25
1.69
3.25
2.49

RECTIFIER TRANSFORMERS

Ail¡Primaries 115VAC 50/60 Cycles
Price
Amps.
Volta
Type f
$3.95
12
15

XF115-12

3.95
2
36
TXF36-2
4.95
5
36
TXF36-5
7.95
10
36
TXF36-10
11.95
15
36
TXF36-15
17.95
20
36
TXF36-20
5.95
14
18 VCT
XFC18-14
All TXF Types are Tapped to Deliver 32,
34. 36 Volte. XFC type is tapped to deriver 16, 17, 18 Volts Center-Tapped.

RECTIFIER CHOKES

Output

0-38*VDC
Price
$1.25

These solenoid operated carbon pile regulators will stabilize the output of 12-18
VDC power supplies, simply by connecting the coil leads across the output of
the rectifier, and the carbon element
leads in series with the load.
Price each
82.49
D -C POWER SUPPLY FTR 3377 -AS
Rating 115 VAC to 115 VDC, .77 Amperes. Operates fans, motors, magnetic
chucks, business machines, relays, etc.
Descriptive literature available.
Brand new, ready to operate
$16.50
D -C

RECTIFIER CAPACITORS
CF-14
CF-15
CF-1
CF-2
CF-20
CF-3
CF-4
CF-5
CF-6
CF-7
CFCF-19
CF-16
CF -21
CF-9
CF-10
CF-12

Type
HY5
HY8X5
HY10
HY12
HY15

.02 Hy
.02 Hy
.02 Hy
.02 Hy
.015 By

Amps.
5

3.5
10
12
15

Price
$3.25
7.95
9.95
12.95
13.95

RECTIFIER SURGE PROTECTION
When an inductive DC circuit is opened,
a high voltage surge is produced that
may damage a rectifier power supply.
This danger can be reduced by the application of a non-linear resistance device known as Thyrite. Further information will be found in catalog #719.
RECTIFIER MOUNTING BRACKETS
For Types BI through BG, and
$ .35 per set
Type Cl
.70 per set
For Types B13
1.05 per set
For Types 3B

....

RECTIFIER KIT #612-10

6 and 12 VDC at 10 Amiss.
This unit will deliver unfiltered direct
current for operation of motors, dynamotors, solenoids, electroplating, battery
charging and similar equipment.
The two output voltages may be used
simultaneously, and varied above and
below their nominal ranges.
Complete with schematic diagram; shpg.

wt.,

1

2

lbs

$15.95
Filter Kits For #612-10
12

Section choke input, 10% ripple..5 9.64
Section choke input, 2% ripple...19.28

PILOT LIGHT ASSEMBLIES
Aircraft type, panel mounting, amber
jewel. Knurled rim, controls "Dim Bright". Bakelite and aluminum construction. Bulb replaceable from front
panel. For single contact bayonet bulbs,
up to T-314 size. Dimensions: 214"
overall length, 314" diameter, %" panel
mtg hole.
IMMEDIATE DELIVERY
500 to
Carton. Request Sample and Price on
company letterhead.

-

WRITE FOR SELENIUM RECTIFIER CATALOG

#719

0-15 Volts D -C

Minimum order $3.00. No C.O.D.'s
under $25.00. 25% deposit on
C.O.D. Add 10% for Prepaid Parcel Post and Handling. Terms: Net
10 days in the presence of approved
credit.
All prices subject to change without notice.
Orders Promptly Filled from Our Stocks
All Prices F.O.B. our NYC Warehouse

November, 1949
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MERCURY CONTACT

LINEAR SAWTOOTH

VACUUM RELAYS

POTENTIOMETER
No. KS 15138

$5.75

FULL WAVE BRIDGE TYPE
SELENIUM RECTIFIER
Input up to 36V A.C.

Output up to 28V D.C. at 1.1 amps.
8 plates 21/2' diameter
Brand New
$2.75
Fed. Tel. & Tel. Co.

RADIO MODULATOR

Type BC -423-B, or tweeter, is a miniature keying
unit, modulator and transmitter combined. A dipole mounted atop the tweeter case radiates a signal
pulse at 205 megacycles modulated by pulses occurring at 4,098 CPS. Uses 2-627, 1-6F6, 1-955, 1-5W4
tubes. Operates from 115V. 60 cy. source. Brand
new including tubes and instruction book,.,.$59.50

A
a
o
c
Lord 420, 3' x 3' x Is/q
U. S. Rubber #5150 C, 23/4' x 23/4' x lye"
Lord 15, 2% x 23/4" x lye
Lord #3, 11/4 x
x e/e"
Lord # 10, 11/4' x 1t/4' x s/e"

$2.45

Brand New

Volt
POWER KIT

wave bridge selenium rec-

tifier. Input: 115/230 A.C.
Output: 12/24V D.C. at 1.1
amps. Fine for operating relays, small motors dynamo tors, or tor low voltage D.C.
urce in laboratories, etc.

-

$7.95

Brand New

Filament Transformers
10

Glazed

amps.

insulated for
porcelain
breakdown. Mfgd. by Kenv
voltage

$3.95
Micro -Wave
Lavoie Freq. Meter
Brand Nes-

375 to 725 MCS
Model TS -127/U is a compact,
self-contained, battery powered. precision (± 1 MC)
frequency meter which provides quick, accurate readings. Requires a standard
1.5V "A" and 45V "B" battery. Has 0-5 MIN. time
switch. Contains sturdily constructed HI -"Q" resonator

Full data

on

regneet.

with average "Q" of 3000
working directly into detector
tube. Uses 957, LS6 and 384
Tubes.
Complete, new with
inst. book, probe and spare
kit of tubes. Less batteries

$69.50

MP22 Mast Base Insulator
Ideal for marine, mobile vertical whip
antennas. Complete, new with mount$2.75
ing plate and hardware
3CM Antenna Horn For
-.,
receiving or transmittin:

Type AT-48/UP with con'
recent. Brand new $4.75

Type CR-1A/AR

Available In quantity-following
frequencies

5910-8350-6370-8470-6510
6610-6670-6690--6940--7270
7350-7380-7390-7480-7580
9720 -Kilocycles

G.E. 400 cy.

Cat.

No.

80G1S-1

.945S-.520P Volts

SOUND POWERED
FIELD SETS

Igo/

$1.50

Type TP -3

FILAMENT TRANS.

Contained in serviceable canvas

400/2600 cy.

Input:

0/75/80/85/105/115/125V Output:
5V3A,
5V3A, 5V3A, 5V3A, 5V6A, 5V6A, 6.3V5A, 6.3V5A

aail
tsnlsiéedporid

cases.

ru

e

$24.50

SOUND POWERED
BATTLE PHONES
Western Electric Type
#0173312. Brand
0
new in original car-

$3.95

THYRATRON POWER TRANS,

Raytheon UXSS76. 400/1600 cy. PRI: 112V, 1 PH.
Sec: 50-0-50V at 0.5A, 6.3V 1.2A Test RMS1780

Pulse, Input Trigger Inverting

Westinghouse 145 R.N. Fosterized

$2.75
$1.416

$1.25

BLOCKING, OSC.
#132

S/N

Fosterized

$2.95

132

3V Mazda G.E. 323

Pc:.
'er

Prices

Shpg. Wt. 35 lbs.

ShDg. Wt. 35 lbs

$16.50

MFD-7500 Volts Inerteen
$6.75

WB

on

request

.50

High Voltage
Terminal Strips

METERS
e

NX35-0-800MA.-3'

Westbae NT35-0-5A.

Bklte.

Triplettkl

R.F.-3'

227A-0-150MA

-

2"

Terminal with
bakellte barriers

$3á

6

$4.75

high
z
overalL Insulated
for 5000 volts.
be out shorter

Rd.

5"

$265

G.E. DO-41-0-1MA. 3" Sq. Bkite.

G.E. DO-53-0-1MA.

SWITCHBOARD LAMP
RECEPTACLE AND JEWEL. Brand New..
$12.50 per
24 volt lamps for above

All prices indicated

are

Tuckahoe, New
York. Shipments will be
made via Railway Express unless other instructions issued.
F

O

B

.25
C.

$4.25
Sq. Bklte.
$4.25
cy.
3' Sq.
$5.75

3'

JBT 30FX.-380-420
Bklte.
Write for meter list

0-800 MA

50 AMP.
FUSETRONS
Bus type FRN 50
For 250 volta or les=

-

November, 1949

ea.

-_
.15 ea.

merchandise guaranImmediate delivery,
subject to prior sale.
teed.

All Prices Subject to
Change Without Notice

INC.

WAVERLY PLACE
TUCKAHOE 7, N. Y.
PHONE: TUCKAHOE 3-0044
Id
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All

ELECTRONICRAFT
5

$19.50

illustrated

pair $8.75
TUBE
HEATERS
Type WAAGI:
100 watts
Brand nest

Types 5F, 5DG, 58F, 5SDG, 6DG
Also various synchro line -factor
capacitors in stock

MFD-15,000 Volts Pyranol

as

PARABOLOIDS

SYNCHROS

HIGH VOLTAGE
CAPACITORS
MFD-25,000 Volte Inerteen filled, New
$23.50
.5

tons.

unit

Spun Magnesium, 171" dia..
4' deep. Mounting brackets
for elevation and azimuth
control on rear. 13" x 1%"
opening in center.
Brand new per

U. S. NAVY

10e ea.

$1.00

Brand New

AUTO TRANSFORMER

Westinghouse

filled. New

WESTERN ELECTRIC

CRYSTAL UNITS

PULSE

$1.75

1

500

$32.50

SPST contacta. 45
rating 115V -SA., A. C.
(or 440V., A.C. 2A) max. voltage on contacts -1000. max voltage bet. contacts and
heater -1500. Size 3 9/32 x 13' overall.
$1.10
Made for U. S. Navy

PILOT LAMP
Aircraft "grain of wheat"

filled. New

PH.

115V. Normally open

345/230/115 New

$1.65
Brand New

Special price in lots of 100
1

c

sec. delay. Contact

Utah No. 9350

Brand New

2539-2994
2560-3015
2562.5-3017.5
2407-2862
2945-3400
3820-4275
3860-4315
4002.5-4457.5
4175-4630
4242.5-4697.5

THERMOSTATIC TIME
DELAY RELAY
Amperite type 115 No. -45 Heater voltage

K.V.A.

frequr:.

4287-4742
4310-4765
4360-4815
4435-4890
4702.5-5157.5
4713-5168
4930-5385
4935-5390
4975-5430
5080-5535
6485-6940
6515-6970

2530-2985

Input:

1

LINE FILTER
Elimostat 20 amp. 115
volts A.C. or 600 D.C.
Brand new

cies available:
2457-2912
2481-2936

1

For type 866 tubes
Output: 2.5 volts

115 volts,
center tapped, at

Input:

Each unit contains 2 crystals
in freq. by 455 ke. Following

Type, CRP 92-138V, 57/63
PH. Output: 115V, 0.82
KVA.. 1% Reg., 0.96 PF. Weigh:
250 lbs. Enclosed in Navy Grey
Ventillated Cabinet for Wall
Mount ing.
$97.50
Brand New
Raytheon -Spec. No. W 5768 Input: 95-130V.. 1.25A., 80 CPS.,
PH., Output: 115V., 60 watts..
Load P.F. 9095.
Brand New
$12.50
SOLA. -Cat. No. 3004., 115V., 60
V.A.
CPS.,

5-10
$2.75

Bendix type MX-9E
dlfferi,

IO

Raytheon-Navy
301407

type,

TWO -IN -ONE
CRYSTAL UNITS

10

LINE VOLTAGE
STABILIZERS

Consists of Power Trans. and

full

30
20
20

l/'

12 and 24

CAPACITOR
High speed ball bearings. Split stator

CRYSTAL DIODE
Sylvania 1N21B. Individually boxed and packed in
leaded foil. Brand new.$2.00

Also tapped at 6V.

Volt input. Ideal for
ielenium Rectifier Applications.

SWEEP GENERATOR
silver plated coaxial
mmfd. Brand new

MOUNTINGS

SHOCK

20 Volts at 10 Amps.
STEPDOWN TRANSFORMER
115

WE Type D-168479
sealed, mercury -wetted contact
switches surrounded by operating coils
encased in metal housings on octal tube
base. S.P.D.T. contacts. 2 coils, 700 and
Operating current coils
3300 ohms.
seriesed 6.6 MA releasing at 5.2MA. Operating life 1000 hrs. at 60 operations
High speed keying
per sec. Use for
tabulating
sorting and computing maVibrator
Relay amplifiers
chines
Servo Mechanisms, etc.
supplies
$4.75 ea.
Brand New
Send for 4 ease technical data
Glass

Has continuous resistance winding to which 24 volts D.C. Is
fed to two fixed taps 1800 apart.
Two rotating brushes 180° apart
take off linear sawtooth wave
voltage at output. Size approximately 3ÿ's" dia. x 3" deep a
4 'Y." long. Enclosed in die cast
alum. frame with AN connector socket.

Brand New

Cd
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IMMEDIATE DELIVERY
REMOTE INDICATING
Compass System

LOW PRICES

ANTENNA
WESTINGHOUSE
FL BLOWER

Stock ItS-22
Special Price $6.95 each

ID

c.f.m.
Includes capacitor.
Stock #SA -144. Price
$3.75 each.
115 v. 400cy.17

SPECIAL

D. C. MOTORS

MINIATURE

DELCO CONSTANT
SPEED MOTOR
A-7155
1/30 hp. 3600 rpm. Cont.
duty, 2%" diam. x 5%"

1g. 19," shaft extension. 5/32" diam. 4 hole
base mounting. Stock #SA -94. Price $4.75
each.
12 V.D.C. Motor
John Oster B-9-2
1.4 amps.
5600 rpm.
1%" Diam. x 3ÿi" Lg. Spline shaft. C. W.
rotation. Stock #SA -46. Price $1.95 each.

8A-270

SA -272

General Electric 2 RPM Motor. Type
5BA10FJ22S. 27 v. D -C @ 0.6 amps. 10
lb/in torque at 2 rpm. Shunt wound. I -C
noise filter. Stock #SA -272. Price $6.75
each.
General Electric % HP D -C Motor. Type
5BA60LJ66. Armature voltage 60 v. max.
field 27 v. Armature current 9.25 amps.
field 2.3 amps. 4600 rpm. 7" lg. x 4%"
diam. with 23¢" worm gear shaft h"
diam. Stock #SA -270. Price $8.50 each.
C-1 AUTOPILOT COMPONENTS
Vertical Gyro Control

Amplifier
Servo Motor

Servo

Inverter
Control Panel
Directional Panel
Prices on request.

ALSO IN STOCK
Sperry A5 Vertical Gyro. Part No. 644841,
115 volts, 400 cycle, 3 phase.
Sperry A5 Directional Gyro. Part No.
656029, 115 volts, 400 cycle, 3 phase.

MICROWAVE

BLOWER ASSEMBLY

Type AN5730-2 Indicator and AN5730-3
Transmitter 26 volts, 400 cycle.

Eastern Air Devices Type J33 Synchronous Motor 115 V., 400 cycle, 3 phase. 8,000
r.p.m. Price $8.00 each net.

FULLY GUARANTEED

AS-217-APG 15B, 12
Cm dipole and 13
inch Parabola housed
in weatherproof Radome 16" dia. 24 v.
DC spinner motor for
Stock
conic scan.
#SA -95. Shipping wt.
70 lbs.

Price $6.95 ea.

DC SELSYN
INDICATOR
indiMiniature
cator. 24 v. d -c
Use
operation.
with G.E. PosiTransmitter
tion
or with Ohmite
360' type potenti-

ometer. Has iron
plug for zero dial adjustment. Stock
#SA -248. Price $6.75 each.

INVERTER SPECIALS

General Electric PE -218 D -Input 28 v.
d -c @ 92 amps. Output 115 v. 400 cycles
® 1600 va. Power factor 0.90. Shipping
wt. 100 lbs. New -Original Cartons. Stock
#SA -112. Price $29.50 each.
Leland or Russel PE -218 E or PE -20.8H.
Similar to PE -218D. Stock #SA -112A.
Special Price $19.50 each.
Leland SD -93 -(10285) -Input 28 volts DC
at 60 amps. Output 115 volts three phase
400 cycles at 750 va. 0.90 P.F. Second
output voltage of 26 volts 400 cycles at
50 V.A. Voltage and frequency regulated.
Designed for use with various autopilots.
Stock #SA -209.
Price $79.50 each
Holtzer Cabot MG -149H -Similar to MG 149F but draws 44 amps DC at 28 v. Output ratings are at 0.90 P.F. Equipped with
high altitude brushes. Stock #SA -4.
Price $34.50 each
Input 28
(general Electric 5D21NJ3A
volts DC at 36 amps. Output 110 volts 400
cycles. 485 V.A. at 0.90 P.F. Weight 15
lbs. Stock #SA -41.
Price $9.95 each
DC SERVO MOTORS
C-1 Autopilot Servo Unit-28 v. DC Shunt
motor. 2250 rpm. 2 magnetic clutches,
reduction gear, differential and 2 magnetic
brakes. Output shaft 15 rpm. Torque 225
in/lbs.
Price $19.50 each
Stock #SA -180.
Elinco B-64 DC Servo Unit -30 v. DC max.
armature voltage, 27.5 v. field. 1/165 h.p.
3100 rpm. Field current 200 ma. Armature
current 200 ma. at normal torque.
Price $12.50 each
Stock #SA -211
Bodine NYC -13 AC
Motor
116 v. 60 cycles, 1/40
hp. 1800 rpm. Cont.
duty, 56 amps. Stock
#SA -245.
Price $9.50 each.

-

Remote Position

Indicating System

6-12 v. 60 cycles
360 dial. Heavy
#SA -115.

inch indicator with 0 to
duty transmitter. Stock
Price $9.95 per system

5

SELSYN SPECIAL
Type XXI 115 V, 60 cycle
repeater. 2%" diam. x
2%" 1g. Use as transmitter or repeater. Stock
#SA -42. Price $4.75 each

DC GENERATOR
Ford Instrument

Co. Compound
Wound. Bu. of
Ordnance
dwg.
223128, 116 v. d -c
.75 amperes.
4$
Cont. duty. Ideal
for laboratory use. Special low price $2.95
ea. Stock #SA -258

SERVO MOTORS
Pioneer Type CE -2.
cycles fixed
phase, var. phase 49 v.
max. 1.06 in/oz. Stall
torque. Rotor moment
of inertia 7 gm/cm:
With 40: 1 gear reduc26 v. 400

tion.
Stack #SA -97A. Price
$6.50 each. Also available less gear train as Stock #SA -97.

Price $4.25 each.

MERCURY CONTACT RELAY
IW.E. D-168479

Millisecond switching at up to 60
cycles per sec. Ideal for servo amplifiers of relay type. 4 page brochure on request. Stock #SA -259.

Price $4.75 each.

EEECT

MONC

&

DESIGNINGpNUFACTruRNG
INDUS?RY
Prices F.O.B. Paterson

Phone ARmory 4-3366
Teletype PAT. 199

SPIVW11::11174

products co.
4 Godwin Ave.

Paterson, N. J.

WRITE FOR LISTING

SPECIALISTS IN FRACTIONAL HORSE POWER MOTOR SPEED CONTROL
L
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MICROAMMETERS

R. F.

TESTED NEW PANEL METERS

$14.50
0-100 Weston 301, 3" S -B
0-200 W.H. NE-35, 3" R -B MR35W200DCUA 9 8.50
0-500 Weston 301, 3" S -B
$11.00
0-500 Weston 506, 2" R -B, Spec black scale calibrated
0-15045, Luminous Numbers
$ 4.00

EACH METER TESTED BEFORE SHIPMENT.
ARE FOR NON-MAGNETIC
CALIBRATIONS
PANELS. IF METERS ARE FOR USE ON MAGNETIC PANELS SPECIFY PANEL THICKNESS
AND WE WILL CALIBRATE ACCORDINGLY AT
NO EXTRA CHARGE. AR meters have white scale
and are flush mounted unless specified otherwise.
S-Square
M-Metal
se -scale
R -Round
surf-surraee
r/v-Ohms per volt
B -Bakelite
mounted
bl-Black

D. C. AMMETERS
0-1.5 Weston 301, 3' sq n bake case
0-2 Simpson 25, 3" R -B

0-5 Gruen 531 2" R-B
0-8 McClintock MD2001, 2" R -B
0-8 Simpson, 2" R -B
0-10 Weston 301, 3" S -B
0-15 Sun AP -381, 3" R -B '
0-15 Triplett 321-T, 3" R -B
0-15 Weston 301, 3" S-B
30-0-30 Beede, 2" R -M
30-0-30 G.E. DW-51. 2" R -M
0-40 Sun 3AP598, 3" R -B
0-50 Triplett 0221-T, 2" R -B, W/50 M.V. ext

$6.50
$4.00
$3.50

A. C. AMMETERS

$3.50
$3.95
$6.50
$3.50
$4.00
$6.50
$2.95
$3.50

S -B, expanded between 4 & 7
Amps, Scale calibrated 0-100 Amps, For Direct
$4.95
Reading divide scale reading by 10
0-30 Triplett 331-Jp, 3" R -B
$4.00
$3.50
0-30 Triplett 332 -JP. 3" R -M
0-50 G.E. AO 22, 3" R -B
$4.50
$4.50
0-50 W.H. NA -35, 3" R -B
$7.50
0-60/120 Burl 32XC, 3" R -B W/Ext Trans
0-150 G.E. AO -22, 3" R -B, 5 Amp mvt, w/Ext
$7.50
Trans.

0-10 G.E. AO -25. 3"

$4.95
shunt

$4.50
0-150 Simpson 125, 2" R -M with shunt
$5.50
0-200 Weston 506, 2" R -B with shunt
$7.50
200-0-200 Weston 506, 2" S -B W/Ext 50 M.V. shunt
$7.50
0-300 G.E. DW-51. 2" R -B with shunt
$7.50
0-500 G.E. DW-51, 2" R-B less shunt
$3.50

IS 122

D. C. VOLTMETERS

A.C.-D.C. VOLTMETER

2"

R -B

bi

se,

Corps
$2.50
$3.00
$4.50
$3.95
$3.50
$3.50
$2.95
$4.50
$5.50
$4.00
$4.50

for

300

$5.50
$6.00
$6.00

meters are furnished complete with precision.
wire wound, 1000 ohms per volt, hermetically sealed
multipliers and mounting clips.
$9.00
0-1 Weston 301. 3" S -B
0-1.5 W.H. NE -35, 3" R-B, 1 MA mvt W/resistor

0-1.5 Weston 301, 3' S -B
0-2 Weston 301, 3" S -B
0-2.5 Weston 301, 3" S -B
0-3 Weston 301, 3" S -B
0-3.5 Weston 301, S -B
0-4 Weston 301, 3" S -B
0-5 Weston 301, 3" S -B
0-10 Weston 301, 3" S -B
0-20 Weston 301, 3^ S -B

$7.50
$9.50
$10.50
$9.50
$10.50
$11.50
$12.00
$14.00
$15.00
$22.50

materials shipped from stock same day as order received, subject to prior sale. Orders accepted from
rated concerns, public institutions and agencies on
open account, others please send 25% deposit, balance C.O.D. or check with order. All prices FOB
cur warehouse, N.Y.C.
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B -B

0-3
0-3
0-5
0-5
0-5
0-6

Weston 425, 3" R -B
Weston 425. 3" R -B W/Ext couple
G.E. DO -44, 3" R -B W/Ext couple
G.E. DO -44, 3' B -B
W.H. NT -35, 3" R -B
G.E. DW-44, 2" R -B, bl ac

0-1
0-1
0-1
0-3

G.E. DO -41, 3" R -B
W.H. NS -35, 3" R -B MR35WOO1DCMA

MILLIAMMETERS

$6.00
57.50
Weston 301. 3' S -B
$7.50
Gruen GW-580, 2" R -B
$3.50
5-0-5 Western Electric. 3" R -B, concentric etyle $3.00
0-10 Weston 301, 3" S -B
$6.50
0-20 G.E. DW-55, 2" R -B black scale
$3.00
0-30 G.E. DO -41. 3" R -B
$3.50
0-30 G.E. DO -41, F" R -B
$3.75
0-150 Gruen 508, 2" R -B
$3.00
0-200 G.E. DO -41, 3" R -B
$4.50
300-0-300 G.E. DO -40. 3" R -B, ring mid -non-flanged
case
0-500 W.H. NS -S3, 2" R -B

$3.00
$3.95

scales.

$

60

are 214" type

with black

Volt Weston 606
Volt Westinghouse AX -33

30

30

$4.50
$4.50

30-0-30 Amp Weston 606
$5.00
120 Amp Weston 606 W/ext shunt
$5.00
120 Amp Westinghouse AX-S3 W/ext shunt
$5.00
240 Amp Westinghouse AX-33 W/ext shunt
56.50
240-0-240 Amp General Electric W/ext shunt 96.50
30 Volt 60 Amp, G.E. W/ext shunt, AN Conn.
Type
$5.50
30 Volt 120 Amp, Westinghouse AX -33 W/ext

shunt

CURRENT TRANSFORMER, Weston 539, 2/5/10/20
Amps tapped and 50/100/200 Amps inserted primary. Secondary 1 Amp.
Your Cost Only $26.50
List Price $61.50
CURRENT TRANSFORMER, Weston 461-4 5 Amp
Primary
50/100/200/250/500/1000
Secondary.
Amps., 15 V. A. Capacity.
Your Cost Only $35.00
List Price $98.00
POTENTIAL TRANSFORMER, Weston 311 Potential
ratio of 1500 & 750 to 150 volts. 15 VA Capacity.
Your Cost Only $90.00
List Price $247.50
BOWL INSULATORS. Clear Glass, Corning Glass
Works No. 67076, Type C Comprises flanged bowl,
4 3k" h x 6 15/16" O.D. at base. Center lead-in
pin %" dia. Overall dia 8 W. All brass fittings.
$6.00
S.C. Stock # 3G-1830-67076.1
GASOLINE HEATER MOTOROLA MODEL ON-324A, Internal Combustion type 15.000 B.T.U., operates on 24-28 volt D.C. Can be used with transformer and rectifier for 110 V A.0
$22.50
BC -1160-A TRANSMITTER. 157 to 187 Megacycles.
117 volt 60 cycle 10 tubes
$29.50
BC -1161-A RECEIVER, 150 to 210 Megacycles, 115
volt CO cycle 14 tubes
$34.50
PILE D.C. VOLTAGE REGULATOR,
CARBON
Safety Car Heating & Lighting Cat # 29540, Type
Safe
THERMAL CIRCUIT BREAKER, D.P.S.T. 15 Amp,
120 Volt A.C., Curve D. Heineman #0322...91.50
TERMINAL BOARD with barrier strips, 8 Terminals with 2 connection points each 4W long x 2" W
x 1ÿz" H, minimum order 10 pieces
S 60
STRIP HEATERS. 50 Watt, 115 volt. 250 ohms, 1%'
x4"x6" G.E. Catalog #2A301, minimum order 10
pieces

AIRCRAFT METERS
All aircraft meters listed

1220 p,

30Voollt

$24.50
ing
300-1,500, 1000-5000, 3000.15000 RPM, Jones Motordla Co., Multiple Range, Continuous Indicat$25.50
ing

ALL ITEMS ARE BRAND NEW -SURPLUS-GUARANTEED UNLESS SPECIFIED OTHERWISE. An

$3.50
$2.95
$3.50
$3.00
$11.00
$2.95
$8.25
$3.50
$8.50
$3.95
$4.95
$8.50
$5.50
$5.50
$8.50
$9.50
$8.50
$7.50
$7.00
$2.50

0-2.5 Weston 507, 2" R-B
0-2.5 Simpson 35, 3' R -B
0-2.5 Weston 425, 3" R -B
0-2.5 W.H. NT -35, 3" R-B
0-3 W.H. NT -35, 3' R -B

All

0.20,000 RPM Range, Jaeger #43 A-6 Chronometric
$24.50
type
300.1200, 1000-4000, 3000.12000 RPM, Jones Motorola Co., Multiple Range, Continuous Indicat-

WESTON 341

425, 3"

$7.50
Sc cal 0-5

D. C. KILOVOLTMETERS

-

PORTABLE TACHOMETERS

0.150 Volts, Electrodynamometer type. 1E of 1%
Accuracy on D.C. AND A.C. FROM 25 to 1200
CYCLES. Indicates true r in s voltage. Shielded
Complete
movement, 3.9 V.A. power consumption.
in mahogany carrying case with cover. Even though
these instruments are Brand New Surplus, we had
Weston check each and every unit and furnish a
NEW Certificate to guarantee the accuracy of each
instrument. Ideal for use in conjunction with Model
311 Potential Transformer to extend the range to
750 & 1500 volts.
New in original manufacturers boxes.
Your Cost Only $115.00
List Price $226.50

0-2 Weston

D. C.

Signal

0-15 G.E. AO -22, 3" R-B bl Sc
0-15 Weston 476, 3" R -B
0-15 W.H. NA -35. 3" R -B
0-40 Weston 517, 2" R -M 400 cycles
0-40 W.H. NA -33, 2" R -B 400 cycles
0-75 Weston 517, 2" R -M ring mtd
0-150 Weston 517, 2" R -B
0-150 G.E. AO -25, 3" S -B
0-150 Triplett 332 -JP, 3" R -M
0-150 Triplett 331 -JP. 3" R -B
0-150 Triplett 331 -JP. 3" R -B W/Resistor
volts
0-3300 Triplett 232-C, 2" R -M
0-300 Burlington 22A, 2" R -M

0-3 Simpson 125, 2" R -M ring mid
0-5 W.H. NX-33, 2" R -B 200 r/v
0-10 Sun 2AP45S, 2" R -B 100 r/v
0-15 McClintock D -100-R-1, 2" R -B

$2.00
$3.50
$2.50
black scale
1000 r/v
$3.00
0-30 DeJur Amoco 210. 2" R -B
$2.50
0-30 G.E. DW-41, 2" R -B 250 r/v
$2.95
0-30 Triplett M102. 3" R -B, black se W/pointer set,
A.C. type B-1
$4.00
0-30 Weston 301. 3' S -B. 1000 r/v
$7.50
0-40 Sun 3AP597, 3" R -B. 100 r/v
$4.95
Weston
2"
mtd
non
flanged
0-100
643,
Surf
case $9.00
0-150 G.E. DW-51, 2" R -B Special scale
$3.95
$6.00
0-150 Simpson 23. 3" R-M
54.50
0-150 Weston 301. 3" R-B Surf mtd 200 r/v
0-300 Weston 301, 3" S -B, 1000 r/v
$9.50
0-500 Sun 3ÁP350, 3" R -B, 1000 r/v MR35W500DCVV
$7.00
0-500 Weston 301, 3" S -B, 1000 r/v
$9.50
0-750 Weston 301. 3' S -B, 1000 r/v
$11.00

AW-41,

2' R -B.

Antennae Current
0-1 G.E. DW-44, 2" R -B bl Sc
0-1 G.E. DW-44, 2' R -B
0-1 G.E. DW-52, 2" R -B
0-1 G.E. DO -44, 3" R -B
0-1.5 G.E. DW-52, 2" R -M bl sc
0-1.5 Weston 425. 3' R -B
0-2 Simpson 135, 2" R-B

A. C. VOLTMETERS
0-15 G.E.

AMMETERS

0-120 MA Simpson 25, 3" R -B
0-250 MA R,F., W.H. NT -33,

Volt

30

shunt

240

General Electric

Amp,

$6.00

W/ext shunt.

Westinghouse

Ó

AX -33 W/ext
$7.50

COMBINATION OFFERS
VOLT A.C. & 30 AMP A.C. Triplett Model 331 JP. 3" Rd flush bake case. BOTH METERS
FOR
$7.95
40 VOLT D.C. # 40 AMP D.C. Sun Model 3AP597-8
3' Rd flush hake case. BOTH METERS FOR $9.25
150

SPECIAL METERS
SENSITROL RELAY, 0-50 Microampere sensitivity,
Weston 705 type 5. Single fixed contact with 110
volt AC solenoid reset and adjustable index to
indicate operating point. Has two scales, one for
setting index, the other for reading pointer position. Contact closes on decreasing value and has
a capacity of 5 Watts at 110 volts.
List Price $68.50
Your cost ONLY $27.50
FREQUENCY METER, 55 to 65 cycles, James Biddle
Co., type MF -11 Frahm vibrating reed type, 11
reeds, 100 to 150 volt operation, 33S" round flush
bakelite case
$7.50
FREQUENCY METER, JBT 30-F, Dual Range
covers frequency ranges from 98-52 cycles and 58-62
cycles: Dual element, vibrating reed type 115 volt,
3%" rd flush metal case
$5.95
DECIBEL METER, Weston 301 type 61, minus 10
to plus 6 DB, 3%" rd fl bake case, 6 MW 600
ohms. High speed type, with 3 external wire wound
multipliers to extend range
$11.50
DECIBEL METER, Weston 506, minus 10 to plus 6
DB, 21¢" round flush bakelite case, Black scale,
luminous markings
$4.50
PORTABLE A.C. AMMETER 0-3 and 0-15 Amps
A.C., Weston Model 528. Complete with leather
carrying case and test leads
$12.50

carry a complete line of surplus new
meters suitable for every requirement, such as
portable, panel, switchboard, laboratory standard, etc.
We

MARITIME SWITCHBOARD
338 CANAL STREET
NEW YORK, 13, N. Y.
Worth 4-8217

Over 50,000 METERS in Stock
aircraft type
meters, precision
tubular multipliers and meter shunts. Your inquiries will
receive our prompt attention.
We carry a wide assortment of

electrical
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BARGAINS FROM
AMERICA'S

LARGEST

Esco AC Motors; built-in magnetic brake
for quick reversing. Double shaft, ball

bearings. Rated: 21/2 HP -30 minutes, marine duty; 440-3-60. Brand new in original
cases.
SPECIAL PRICE $28.50
General Electric Synchronous Motor or Alternator; excitation 2 Volts; operating at or
delivering 110 volts, 3 phase, 60 cycles at
1800 speed; no name plates, but lab tests
determined specs as above
$9.50
General Electric or Westinghouse DC Motors; 1/6 HP 110 Volts, DC. 1750 RPM.
Rebuilt
$8.85
General Electric Type B Flange Motor for
hoisting duty. 6 ÿ'4 H. P. separately excited.
Marine Duty. Brand New, original cases;
235 Volts, DC. 1100 RPM
$65.00
Special Series Motors; no name plates; 1/4
HP operate at either 110 Volts DC or AC;
1/2"

shaft. Repainted

$9.85

General Electric "Variac type" Controllers;
600 watts; 110/220 designed as an adjustable speed controller but can be used for any
application requiring a variable transformer. Brand new and an exceptional buy

$12.00

at

GEN. ELECTRIC AMPLIDYNES

1

WESTINGHOUSE TRANSFORMERS

Brand New. SPECIAL PRICE
$3.35
FLEXARC TRANSFORMER TYPE
WELDER
Operates at 440/550, single phase, 60 cycles.
300 ampere adjustable output. Rebuilt like
new. SPECIAL PRICE
$119.75
ELECTRIC SPECIALTY DC TO DC
399 VA; 115/240 Volts;

CONVERSION

WESTINGHOUSE TRANSFORMERS
KVA; Type JR; 460/230-230/115. Brand

New

station
$145.00
GENERAL ELECTRIC DC/AC MG SETS
Four Bearing Marine Units; 25 HP 230
Volts, DC coupled to alternator 18.75 KVA;
80% PF; 1800 RPM Ball Bearings. 4 bearing set; marine duty. Brand New 8545.00
INDUCTION VOLTAGE REGULATOR
Type 1RT, form M, 1.64 KVA, 3
phase, 60 cycles, cont, duty. Outdoor
service. Primary: 208 V., 10.5 load
amps. Oil -filled. Wgt. 365 lbs. 33 x
17" x 14"

$83.00

Motor CONTROLLED VOLTAGE
REGULATOR
Cat. .;837623, Type AIRS, Form M.
.568 KVA, cont. duty, 60 cy., primary volts 115, Load Amps 16.2. Indoor service. Voltage controlled by
mtr. 120/1/60.1/40 HP
$39.50

LELAND-MURRAY HIGH FREQ.
MOTOR GENERATOR SETS
KVA; 115 Volts, 400 cycles; 17.2 amperes;
single phase, coupled to 220/440-3-60 motor
$250.00
Same specifications but operative with
single phase, 110/220 Volt Motor
$295.00
3 KVA; 120 Volts, 3 Phase, 400 cycles,
220/440-3-60
Motor
$335.00
coupled to
Same unit with 5 HP -110/220 Volt Mo2

tor

$415.00

G. E. OIL FILLED

OUTDOOR TRANSFORMER

Brand New.

3 KVA; Type HS
3000/5200Y-115/230. SPECIAL
PRICE. Brand New
$36.00

MG UNITS
Operate at 220 Volts, DC to deliver 110
Volts, 3.5 amperes. Two of these units can
be used on 220 VDC to obtain 110-0-110
Volts DC. Special Price
$15.54
MARATHON MOTOR GENERATORS

ALLIS CHALMERS
MOTOR GENERATORS

HOUSE

G. E. ROTARY CONVERTERS

Dynamotor Model 5D46AB8
78 Volts. DC input to deliver
110 Volts, AC, single phase,
60 cycles. 1.5 amp. SPECIAL PRICE (Rebuilt)

$17.50

GEN. ELECTRIC TRANSFORMERS
1 KVA; Type JR; 460/230-230/115.
Brand
New
$19.60
General Electric 5 KVA Autotransformerst
110/220; Brand New
$26.00
CENTURY MOTOR GENERATOR SETS
7.5 KVA; 230 Volts, DC to 115 Volts, AC,
single phase, 60 Cycles. Complete with
automatic controller and push button

G. E.

Model 5AM78AB50A; 1500 watts Input:
440-3-60; Output: 250 Volts, DC; 6 amperes; 3450 RPM
$225.00
Model 5AM78AB16; 750 watts; Input: 440-360: Output: 250 Volts, DC; 3 amperes: 3450
RPM
$115.00
Coupled directly to control motor on common base. Brand new
$185.00
Model SAM49AB16; 250 watts; Input: 4403-60; Output: 250 Volts, DC; 1 ampere.
3450 RPM
$55.00

ELECTRICAL

$9.95

HOLTZER-CABOT MG149F
Input 28 Volts, DC at 36 amps. Output 26
Volts at 250 V. A. 400 cps. and 115 Volts
at 500 V. A., 400 cycles. Rebuilt like
new

$24.75

HOLTZER-CABOT 153F
Input: 28 Volts DC at 52 Amp. Output: 115
Volts, 400 cps. 3 phase, 750 va; .9 P. F. also
secondary output of 26 Volts, 400 cycles,
single phase at 250 va; voltage and frequency regulated. REBUILT LIKE NEW
$59.50

EXCEPTIONAL VALUE
\Ve have just purchased 1000 Westinghouse
Motor Controllers, each contains a 110/220
Volt transformer with multitaps and switch.
originally designed for control of Type FL
Motors. Sold for less than the value of the
transformer alone. Brand New. SPECIAL
PRICE
$6.25
A. T. R. INVERTERS
250 Watts, 110 VDC to 110 VAC. Brand
HERE IS

New

$18.75

PINCOR ROTARY CONVERTERS
300 VA; Filtered; Brand New. Input: 115
VDC. 4.2 Amp. Output: 220 VAC, 1.36 Amp.
SPECIAL PRICE
$38.00
GENERAL ELECTRIC DC GENERATORS;
Type BD; 1 34 K. W. 125/125 Volts, 14
Amp. 1800 Speed. Rebuilt
$85.00

RAYTHEON CONSTANT VOLTAGE
TRANSFORMERS; Brand New. Input:
190-260 Volts, 1.79 Amps. Output: 230
Volts, 250 watts, 100% P. F
$18.00
WESTINGHOUSE MG UNITS. Compact
two bearing sets with repulsion -induction
Motor operative at 110/220 Volts, single
ph. 25 cycles: 1425 RPM; Output: 40 Volts,
2 Amperes,
DC, Compound winding. Rebuilt. A remarkable value at
$16.75
IDEAL MOTOR GENERATOR SETS; Rebuilt like new. Operative at 110/220 Volts,
single phase to deliver 120 VDC; 300 watts,
Complete with field rheostat
$65.00
FIELD RHEOSTATS; il ohms, 8 amperes.
8" Plate, brand new
$5.00
ESCO MG UNIT, DC/DC. Operates at 220
Volts, DC to deliver 110 Volts, DC, 3.5
Amperes. Two units with output connected in series provides isolated 110-0-110
from two wire DC. Rebuilt
$15.54
RAYTHEON HIGH VOLTAGE TRANSFORMERS; Pri: 214/246 Volts; Sec: 5500
Volts, 1.0 ampere; test 13,500 V. Brand
New

$72.00

Input at 110 VDC
Output 110VAC, 1
phase, 60 cy. 600 VA.
Marine Type with
voltage regulator and
frequency controller.
Rebuilt LN
$65.00
Same unit as above with 32 VDC Input and
300 VA Output
$54.00
KATO ROTARY CONVERTERS

RAYTHEON
DISTRIBUTION TRANSFORMERS; .75 KVA; Pri: 220/440; Sec:
110 Volts, single phase, 60 cycles. Brand
New
$12.50
ESCO DC/AC MG SETS. Motor: 115 Volts,
11/2 HP, line start; built in voltage regulator, frequency control, filtered; ideal for
television, radar or any application requiring constant voltage and frequency Brand

Type 1205A Model 26KA54.

Type 11K284062; Rated at
440V. 3 Ph. 60 Cy. 16.8 Amp.
Only a 3 Pole Double Throw
Switch is necessary with this
unit to make a 15-20 HP compensator starter. Useful for
any purpose requiring three
phase choke. SPECIAL PRICE
$9.90

Input:

24 VDC,

RPM.

Output:

28A. 1800
115 VAC 1

phase 60 cy. 1 KVA. Compact and ruggedly built for
cont. duty oper. Filtered.
Shock mounted. New.$90.00

New

$120.00

G. E. Motor

at 14 amp. 3600 RPM. Ball
Output: 1.25 KVA; 80% PF 120
1
Ph. 10.4 amp. Centrifugal
automatic controller permits line -start operation. Fully enclosed. Brand New $99.95.
Also available for 230 VDC operation at the
same- price.
Input:

115 VDC

Bearings.

Volts, AC.

Starting Reactors

IF IT'S FROM ONE FREQUENCY TO ANOTHER; FROM DC TO AC OR AC TO DC;
IF IT'S FROM ONE VOLTAGE TO ANOTHER, THEN CALL ON US.

Established in 1922

WILLIAM
228 PUó,ZHASE ST.
260
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for these
a LIFE time"

"Once ¡n

values..
TYPE "J" POTENTIOMETERS
better pot at any price, no
Single Pots
source more complete than Life Ohms Ohms Ohms Ohms
Electronic Sales.
No

O

Dual
Pots.

Available in screw-driver and regular
50
1000 10000 60000
3000
shafts locking and non -locking type bush60
1300 150001 70000
10000
ings.
20000,100000
150
1500
25000
When ordering locking type bushing potentiometers, locking nuts are available at 200 2000 220001200000 50000
$.05 each.
250 2500
250001250000 100000
Type "J" pots available in the following 400 3000
30000 500000 500000
values from stock.
500 5000
35000 600000 1 Meg.
Specify whether regular or screwdriver 600 6500 5000011 Meg. 5 Meg.
is
required.
shaft
Pots $.50 Dual Pots $1.50
Price each Single

í

1k

Type

vt

IN21
'

Design
Freq.
(mc)

Max.
Conv.
Loss(db)

IN23A

Output

Noise Ratio
1.0
2.0
3.0
2.7
2.7

8.5
6.5

3,000
0
1Ó,ÓÓ0
10.000

1IÑ23ß

M ex.

10.0
8.0
6.5

10.000

EB%

EB4

.06
.09
.18
.12
.10
.15
.30
.15
Prices shown are "per size"
The following values available in 10% Tole ance:
Ohms Megs Megs Nlegs
O1hOms Ohms
10.0
1.0
1012
Ohm 10000
.1

GB1

GBI

MM
11B2

Burnout

I. F. Imp.

Price
each

Bs=0.3 erg

200.-800

$.50
1.00
1.25
1.50
2.00

(ohms)

Teat

Be = 2.0 erg
Bs= 0.3 erg
Bs= 1.0 erg
Ls= 0.3 erg

200-800
150-600
150-600
150-600

15
18
22

27

Cont.
Rev.

Type
IN34
IN35

60v max.
50v max.

Peak
Back
Volt-

age

Fwd.
Cur.

at + lv
(ma
min.)

75v min.
75v min.

Av.

Anode
Cur.
(ma
max.)

5.0
7.5

22.5

13015/13....
33016/U....
13017/1....
U018/Ú ...
U018/A11..
UG19BU...
33019/U....
U019AU...
UG19BU...
11020/U....
U020AU...
UG20BU...
13021/U....
1T021AU...
11021BII...
U022/Ú....
11022AU...
11022BÚ...
11023/U....
U023AU...
11023BU...
0027AII...
U028/11....
U029/U...
Ú629A13...
13030/13....
Ú032/11....

Ú033/U....
II034/11....
UG35AU...
II036/U....
Ú037/11....
U637AU...
13057/13....

Ú058/U....

13059/U....
UG59AU...

1.45
.95
1.56
1.45
.95
1.56
1.45
.99
1.05
1.09
1.28
1.38
1.45
1.17
1.26
1.41
.99
1.05
1.09
1.08
1.38
1.34
.99
1.26
1.29
2.25
2.34
1.22
1.36
1.75
20.00
20.00
17.50
16.00
16.00
16.00
16.00
.99
.65
2.75
1.70

33061/U...: 2.05 U0195/....
UG61AU... 1.80 Ú0197/U...
33062/U.... 28.00 130201/17...
13083/U...: 1.50 330202/U...
1368b/Ú.... 1.65 170204/U...

Ú086/1/....
Uß87/U....
ÚG88/U....
Ú089/11....
U090/11....
U691/U....

1.69
1.40
1.17
.95
1.05
1.25
U091AU.... 1.05
U092/17.... 1.10
UG92AU... 1.35
ÚG93/U.... 1.25
U093AU... 1.45
13094/13.... 1.25
UG94AU... 1.05
17095/U.... 1.10
U095A11... 1.35
Ú096/U.... 1.25
UG96AU... 1.45
ÚG97/U.... 3.50
ÚG98/1.1.... 1.55
ÚG100/U... 2.34
130101/U... 2.95
110107/U... 2.25
II0108/U... 1.75
170109/U... 1.75
13G114/U... 1.50
Ú0115/U... 1.33
.45
170123/U...
ÚG131/U... 6.00
U0146/1/... 2.25
ÚG155/U... .40
1.10154/U... 5.35
ÚG156/1.1... 4.25
UG157/17... 4.25
170160/U... 1.90
UG160AU.. 1.55
ÚG167/U... 3.00
.30
UG173/17...

Ú0206/11...
1.10208/11...
710212/U...
U0213/11...
130215/11...
ÚG216/17...
330217/U...

Ú0218/U...
Ú0222/U...
Ú0231/11...
Ú0235/11...

U0238/U...
Ú0241/U...
Ú0242/11...
Ú0243/U..
Ú0244/U...

Ú0245/11...
UG246/11...
ÚG252/U...

Ú0254/U...
130255/11...
Ú0259/U...
ÚG260/1/...
U0261 /U...
170262/U...
U0269/17...

Ú0270/U...
130273/13...
Ú0274/U...
UG279/U...

110287/U...
130290/U...
110291/U...
ÚG306/II...
UO3.33 /U...
UG334/U...
UG352/U...

10

60

75

5.00
1.83
2.75
2.25
1.02
28.00
4.50
4.50
3.35
8.70
3.10
6.50
35.00
2.00
28.50
11.75
2.20
2.50
2.75
2.50
1.25
1.45
4.50
1.82
1.85
4.10
.99
.95
1.05
2.60
6.50
1.50
1.98
2.40
5.25
.85
1.05
2.03
4.70
5.75
6.00

ELECTRONICS

ELECTRONIC
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SALES

Price
each

®-10v

5-50v
5-10v

5.85
2.00

COAXIAL CABLES

(;.`íi:s.^ :»>?)ir7?%

1:3_..
RG No.

Impedance Thousand

11.0517

52.5 ohms
76.0 ohms
97.5 Ohms
52.0 ohms
51.0 ohms
51.0 Ohms
52.0 ohms
75.0 ohms
75.0 ohms
75.0 ohms
52.0 ohms
52.0 ohms
52.0 ohms
95.0 ohms
125.0 ohms
48.0 ohms
48.0 ohms
53.5 ohms
71.0 ohms
72.5 ohms
67.5 ohms

RG7Ú
RG8U
RG9U
RG9AU
RG10U
R011U
RG12U
RG13U
RG18U
RG19U
R020U
RG22U
RG24U
RG25U
R0271.1
RG29U
RG34U
RG39U
R04117
RG54AU
R0571.1
RG58U
RG59U
RG82U
RG71U
RG74U

58.0 ohms
95.0 ohms
53.5 ohms
73.0 ohms
93.0 ohms
93.0 ohms
52.0 ohms

1200

1800
220

2200

330

3300
3900

Ft.

$70.00
150.00
70.00
55.00
135.00
125.00
125.00
100.00
190.00
125.00
450.00
350.00
450.00
120.00
240.00
575.00
290.00
50.00
175.00
180.00
575.00
65.00
75.00
100.00
50.00
45.00
50.00
175.00
250.00

Prices based on a minimum quantity of
500 ft. For cut lengths add 50% to
Prices shown.

22000
39000
47000

4700

5600
8800
8200
values

1.2
1.5
1.8
2.2

.12

.15
.18
.22
.27

12.0
15.0
18.0
22.0

3.3
3.9
4.7

.39

5.6
56000
.56
68000
.68
6.8
:82
8.2
82000
are available in 5%

Tolerance:
Ohms Ohms Ohms Ohms Ohms Megs Megs Mt g8
6
470 3300 22000 0.15 1.0
68
10
0.16 1.1
3600 24000
7 .5
510
75
11
0.18 1.2
8 .2
3900 27000
560
82
12
13
15

91
100

16

110
120
130
150
1(0
180

18
20
22
24

27

2

220
240
270
300
330
360
390
430

36
39
43
47
51

56
62

620
680
750
820
910
1000
1100

1200

1300
1500
1600
1800
2000
2200
2400
2700
3000

4300
4700
5100

5600

6200
6800
7500

8200

30000
33000
36000
39000
43000
47080
51000

58000

62001
68000
75000
12000 82000
13000 91000
15000
0.1
0.11
15000
0. 12
18000
0.13
20000
100

1 90000

11000

0.20 1.3
0.22 1.5
0.24 1.8
0.27 2.0
0.30 2.2
0.33 2.2
0.36 2.4
0.39 2.7
0.43 310
0.47 343
0.51 310
0.56
3.9
4.3
0.62
0.68
4.7
0.75
5.1
0 82

0.91

9

10
11
12
13
15
16
18
20
22

.1

.0
.0
.0
.0
.0
.0
.0.0

0

5.6
6.2

"UHF" COAXIAL CABLE
CONNECTORS
83.ISPN
No.
83-1SP
83-168
83-185
83-1SPN
83-776
83-1R
83-1RTY
83-1HP
83-765
83-1 AC
83-1 BC
83-1T

83-1AP
83-13
83-1F
83-22SP
83-22R
83-22AP
83-223
83-22T
83-22F

AN No.
PL259
U017611
U0175Ú
PL259A
Ú0203U
S0239
ÚG10813

Ú0177U
M358
M359A
PL258
PL274

1.1010217

U010317

U0104Ú
Ú6105U
Ú01961j
PL275

FREE!
91

12000
15000
18000

18OÓ

27000

3333

Price per

Send

LIFE

Rev.
Cur.
(pa max.)
50
800

150

40

UG TYPE CONNECTORS
ea. AN No. Price ea.
AN No. Price ea. AN No. Price 1.90
170174/U.:. 16.00
J69/Ú.... 9.95 U060/11....
.95
13010/U.... 1.56 UG60A17... 1.30 U0188/11..
U611/11...
U012/11....
13013/11....
Ú014/U....

Recurrent

Peak
Anode
Cur.
(ma max.)

120

39
390
47
470
560
56
680
68
820
82
The following

GERMANIUM DIODES
Working
Volt.

Price Sched.
100 or
1-99 more
9.04
$.06
.12
.08

Wattage Tol.
34 Watt 10%
41 Watt
5%
Watt 10%
1 Watt
5%
2 Watt 10%
2 Watt 5%

Stock

SILICON DIODES

CRYSTAL DIODES

RESJSTORS

EB?2, GB1 and HB2
LIFE OFFERS THE MOST COMPLETE
INVENTORY OF 3¢, 1 AND 2 WATT
RESISTORS IN 5% and 10% TOLERANCES IN THE COUNTRY.

for our bulletin J-300

GOLD STREET, N. Y.

7

N. Y.

Per

Description

E35

Plug
Adapter
Adapter
Plug
Plug
Receptacle
Receptacle

.15
.35
.61
.35
.50
.12

HHood

Hood
Cap and chain
Cap and chain
"T" connector
Angle adapter
Junction
Feed thru
Twin plug
Twin recept.
Twin ang. adapt.

Twin junction
Twin 'T"
Twin teed thru

31

.61

.38

1.125

.85

1.12
.50
.50
.98
1.25
1.65
1.50

s

DIGBY

C.
.28
.12
.13
.55
.28
.45
.10
.24
.50
.34
.98

.70
.98
.40
.40
.80
1.12
1.50
1.35

9-4154-5
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UN RADIO & ELECTRONICS CO., INC.

Plastic Molded
Paper Tubular
Capacitors

122-124 DUANE ST, NEW YORK 7, N.Y.

70i seed '712ozee odd leW Pu1ce4
Catalog

Capacity

Number

Mfd.

Size Inches

Net

dia. x length 10-100

Prices in Quantities
101-500

of

501 &

over

600 V. D. C. WORKING

First Quality
Standard Manufacture
No Surplus-- But Cheaper than Surplus
Plastic molded paper tubulars at lowest net prices ever
offered in recent years. Made by big -name mfr. Because
Sun Radio made a huge purchase at a very low price, we
can offer them at unprecedented discounts.
A new

concept in paper tubular construction, these units

are molded in plastic just like micas. The result: Greater
stability. Better sealed. Stand higher temperature. Longer life. No wax to run while soldering. Leads firmly anchored. Moisture repellent. 600 Volt units listed here.

Full line of 200, 400, 1000 and 1600 Volt units also available. See our September MONTHLY MAILER. Write today
to get on mailing list.

60/40
lead
tin

Solder

IMMEDIATE DELIVERY
FIRST TIME IN 10 YEARS

World-famous Ersin Multi Core solder. .064 inch
diameter. x16 S.W.G.
$1.45 a lb. on 7 lb. spools

POTENTIOMETERS
Cat. No.

Ohms

SP501L
500
SP102L
1,000
SP202L
2,000
SP302L
3,000
SP402L
4,000
SP502L
5,000
SP502A
5,000
SP752L
7,500
SP103L
10,000
SPIO3A
10,000
SP103E
10,000
SP103B
10,000
SP103C
10,000
SP153L
15,000
SP153A
15,000
SP153E
15,000
SP153B
15,000
SP203L
20,000
SP203A
20,000
SP253L
25,000
SP253B
25,000
SP253E
25,000
SP303L
30,000
SP403L
40,000
SP503L
50,000
SP503B
50,000
SP503C
50,000
SP753L
75,000
SP753E
75,000
SP104L
100,000
SP104C
100,000
SP204L
200,000
SP254L
250,000
SP254C
250,000
SP304L
300,000
SP504L
500,000
SP504D
500,000
SP504C
500,000
SP754C
750,000
SP105L 1,000,000
SP105C 1,000,000
SP205C 2,000,000
SP205L 2,000,000
SP305C 3,000,000
SP405C 4,000,000
SP505C 5,000,000
SP106C 10,000,000

262

SC2516
SC5016
SC7516
SC1026
SC2026
SC3026
SC4026
SC5026
SC6026
SC8026
SC1036
SC1536
SC2036
SC3036
SC4036
SC5036
SC6036
SC8036
SC1046
SC1546
SC2046
SC2546
SC5046
SC1056

3/8 xl 1/8
3/8 xl 1/8
3/8 xl 1/8
3/8 xl 1/8
3/8 xl 1/8
3/8 xl 1/8
3/8 xl 1/8
3/8 xl 1/8
3/8 xl 1/8
7/16 xl 1/4
7/16 xl 1/4
7/16 xl 1/4
7/16 xl 1/4
1/2 xl 1/2
1/2 xl 1/2
1/2 xl 1/2
9/16 xl 5/8
5/8 x2
5/8 x2
5/8 x2
3/4 x2
7/8 x2

.00025
.0005
.00075
.001
.002
.003
.004
.005
.006
.008
.01

.015
.02
.03
.04

.05
.06
.08
.1

.15
.2

.25
.5
1.

1

x21/8

1

3/8 x2 5/8

.085
.085
.085
.085
.085
.085
.085
.085
.085
.085
.105
.105
.105
.12
.12
.135
.135
.15
.15

.076
.076
.076
.076
.076
.076
.076
.076
.076
.076
.092
.032
.092
.107
.107
.122
.122
.135
.135
.153
.17
.17
.24
.38

.17

.19
.19
.27
.42

.069
.069
.069
.069
.069
.069
.069
.069
.069
.069
.083
.083
.083
.096
.096
.109
.109
.122
.122
.138
.15
.15
.217
.343

COAXIAL CONNECTORS

complete line of Army -Navy type UG coaxial connectors
made by Kings Electronics Is listed in our September
Monthly Mailer. It is the only such listing available. Kings
Electronics holds more type approvals under JAN C-71 and
other applicable specifications than any other manufacturer.
These connectors are brand new but cost no more than surplus. Write today for your copy.
A

Complete Line
Of Composition
Controls

Seat ,fiadlo

MONTHLY MAILER
Items on this page are
typical of those listed in

47

the Sun Radio Monthly
Mailer, a new publication which brings to the

each

in lots of

10 of any one type.
Even greater savings on larger
quantities. Ask us for quotations.

industrial

electronics

field news of new, unusual or particularly interesting items from our
large, varied, and up-todate stock. Each issue
includes a page of bargains for quantity buyers. You'll like it!

Nationally Branded. Individually boxed. No surplus. In a complete range
of resistance values and
tapers. 1 1/8 inch diam.
x 9/16 deep. 2 1/8 inch
shaft. 3/8-32 brass bushing.

To get on the mailing
Sun Radio

list for the

W

Monthly Mailer, write
us on your letterhead.

n
w

Jw
M.O
ao

SwnCM
20
%

00
AO
so
o
>a
EFFECTIVE ROTATION

BO

90

BIAS
100

Last letters in catalog numbers in
table at left correspond to curves
shown above.

AND

ELECTRONICS COMPANY. INC.
ESTABLISHED 1º

122-124 DUANE STREET

2 2

NEW YORK 7. N. Y.

BARCLAY 7-1840

November,

1949-
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Engineering -Hand Selected -Government Surplus
EVERY ITEM PERSONALLY SELECTED BY OUR ENGINEERS
Unconditionally guaranteed.
VOLTAGE
REGULATOR
M

an f. guaranteed

1% regulation.
Primary 92.138V
5

7.6 3 cycles.

1

Phase
Secondary
115V 1% regula-

tion

Gray

PF Navy

96

Cabinet.

Shipping
lb.

Size

Limited

BIRD WATTMETER. 5 to 500
watts of R.F.
Measures MF,
HF, VHF and UHF. Write for
full description. Only two units
left
$75.00 each
DAVEN ATTENUATION BOX
Model HA-740 110 DB attenuation in 1 DB steps 800/600 ohm
input and output. New. Three

left

TRANSFORMERS

New

220

$11.50

or

110

Voltage

Write for complete speci-

fications

$12.50

BROADCAST MODULATION
TRANSFORMER

R.C.A. 833'As to pair 833'As, as used in
R.C.A. Commercial 1 K.W. Broadcast
Transmitters. Transformer being used in
U.S. Broadcast stations. New fully guar-

Primary 15,000 ohms Secondary
Audio.
Size
5.030
ohms.
.86 KVA
Lim12x10x13. Wt-uncrated 153 lbs.
ited Qty. available
$75.00

Now

3 Phase. A husky brute for induction heating. Primary 440/220 3 phase.
Each phase 1365V at .67
Secondary.
Amps. Mant, by Raytheon. This transformer and a pair of 304's will give
2.1 KW output at a total cost of less
Special while they last
$50.00.

440/220

O2.50

-

phase Filament transor 220
former, 440/220 Pri. Secondary 5.0 V at
30
Amp. 1500 volt insulation. Herrn.
440

1

5'.:

Sealed Navy Specs.

Plate Transformer. 200/220/240 Pri Secondary 1400V Ct. at 350 ma. Gray Hermetically sealed
$6.70
Filament Transformer 200/220/240 Pri.
Secondary 6.3V at 2.7 Amps. Matched

unit for above

$2.45

3700-0-3700
2500-0-2500
2500-0-2500
740-0-740
550-0-550

425-0-425
415-0-415
375-0-375
375-0-375
300-0-300

at 500 Ma.
$59.00
44.50
at 700 Ma.
39.50
at 500 Ma.
17.50
at 1.2 Amps
at 200 Ma. 6.3V at 4A.
6.3V at 4A
7.50
5.0V at 3A
2.50
at 150 Ma.
2.25
at 125 Ma.
4.50
at 400 Ma.
3.50
at 300 Ma.
at 150 Ma. & filaments 3.00

P -4E

FILTER CHOKES

MFD 5500
InerVDC
teen

.55.80

MF D 6000
DC Iner-

teen
I

MFD

7500

5000

M FD

V DC 5009
0.1

$3.95
M F D

7000V
DC
B5B1170

.25
M$F D
4000V D C
201787 $F.8.1D5

D

4000V

C

26F386. 2.10

MFD 3800V DC 8412

bs

10H/75ma/260 ohm herm
.70
.95
4-20H/100ma/120 ohm, herm
.90
10H/100ma/260 ohm, berm
1.20
5H/130ma/100 ohm, berm
1.95
10-14H/145-200 ma/160 ohm
1.95
5H/200 ma/70 ohm
3-3H/200 ma/60 ohm, herm
2.50
4.50
6H/350ma/82 ohm
16H/450ma/112 ohm, herm
9.50
8H/500ma/80 ohm
8.50
5-20H/500ma/80 ohm
8.25
8H/700ma/60 ohm
12.75
5-2011/700ma/60 ohm
12.50
3H/275ma, 17H/175ma.1TH/125 ma
411/85ma,

6H/90ma,

3.75
12H/65ma. 2.10

MULTI CONDUCTOR
CABLE

MILLION FEET AVAILABLE

CONDUCTOR -#20 str. plastic, 2
vinyl jacket. Shield 34" G.E. Reel
9

100

ft.

11/ft.

CONDUCTOR -#20 Solid. Plastic
vinyl jacket. 3¢" dia. On steel reels.
Reel lengths .07/ft. 100 ft. .10/ft.
28 CONDUCTOR -#20 stranded plastic vinyl jacket '1/2" dia. Reel lengths.

20/ft.'100 ft. .24/ft.

CONDUCTOR. Each cond. 34" dia.
Std Double plastic Ins. Heavy Duty
Power Cable -Extremely flexible. 1W Dia. Reel lengths Approximately
4

250

3

05
2

ft. .26/ft.

CONDCTOR-X18. Shield Jacket.

/ft.

-77/U Federal
$ 06/ft.
RG8/U Amphenol. 50 ft- lengths with
831 SP connectors on each end.$2.69
RG/58U 3¢" dia
I2/ft.
RG/59U t1a" dia
12/ft.

WIRE

=20 HV str. white plastic.
=20 str. white lacquer
-20 str. red lacquer

#20 str. green lacquer
3/16" magnet DCC rest.
#20 SSE Magnet
'4" tin shield braid

.54.95/M
3.50/M
3.50/M
3.50/M
.35/lb.
.60/Ib
.30/1b

Coil Contacts
Price
CH contactor, 115V AC 4PST, 30A 7.95
West. MC gl. encl 115^ 4PST, 20A

Allied Bo. 5V DC DPDT 10A.. 7.75
Advance
min. 45000hm 12V DC

MFD 1000V DC 23F252
10 MFD 600V DC A1000

.005-01 MFD 12KV 1511846
.02 MFD 20,000V BT -15G

$4.75
$5.95

G.E. PIC Adj. Overload 0.5-1.5A ac -

M FD

1000V DC 22F47

SPECIAL

G.E.

dc

G.E.

dc
dc

Ruggedly constructed, conservatively
rated and fully engineered.
Model 325A
60 cycles AC.

Input 105-125V

Output 200-325V DC continuous variable-regulated. 6.3V at 3 Amps.
at 100 MA.
Regulation better than 1% no load to
full load. 1% input line variation.
105-125V.
Price complete with tubes....528.50
Model 325B
Same as above but for rack mount-

ing

$27.00

Model 500A
60 cycles AC.
Output 300-500V DC continuous var-

Input 150-125.

iable regulated 200 MA.
Regulations better than 1% no load
to full load. 1% input line variable
In enclosed parmetal
105-125V.
portable cabinet.
Price complete with tube and InManual
struction
$47.50
Model 500B

Game as above but

ing

for rack mount$44.00

BAND PASS FILTER

TRANSMITTER KITS

Complete to the Last Piece of Wire
At Rock Bottom Prices. -Commercially Engineered.

TR -1

3

db:

±

citer -single dial final tuning. Crystal
controlled with provisions for v.f.o.
A complete transmitter kit in all respects. Includes everything from crystal
mike, key to antenna changes -over relay.
Aluminum chassis for easy cut out. Complete instruction manual, pictorial and
schematic diagrams. Absolutely no other
parts needed.
Wire, hardware, fuses,
meter, tubes, everything included.
Price
$179.50

TR -75

cycles.

quency'

$2.95 each

TELEVISION

.60

PIC Adj. Overload 4-12A ac PIC Adj.

Overload

2-8A

A New Lease on Hain Radio! TVI
can be cured and Eldico's got the
medicine. Here are filters that have
been proven to work in ham transmitters literally buried under TV antennas.
Just Insert in series with
the antenna and harmonic attenuation will exceed 80 db. Best of all
the cure won't even dent your budget.
Here is the complete story:
Two types -one for the rig (lowpass), one for the TV receiver
(high-pass).
Two models of each type -coax
cable or Twines.
In kit form, complete in every detail. Simple assembly in 30 min-

12.50

ac/

12.50
7.95

Transmitter filters good for power
to 1 kw. Receiver filters efficient
on any manufacturer set.
Insertion loss negligible. No effect on antenna performance.
Amazingly low priced!
Transmitter Filters
54.59
Model TVT-62 Coax
Model TVT-300 Twiner
Receiver Filters
$1.98
Model TVR-62 Coax
Model TVR-300 Twines

(Add 55e for postage and handling
on

all orders)

-

TRANSMITTER

W. transmitter
75 watts input.
Proven reliable circuit -6V6 driving an
807. Complete in enclosed cabinet for
C.

TVI

reduction.

Absolutely

everything

needed: Power supply, tubes, coils, condensers, meter, wire, hardware, etc. Instruction manual with pictorial and
schematic. Even key is included. The
c.w. man's dream comes true at the unheard low price of less than .50c per
watt. Complete with power supply and
tubes
$34.95

MD -40

40

watts audio.

MODULATOR

The modulator for our

TR -75 Crystal Mike 6SJ7 to 6J5 audio
amp. Pair 6J5 drives, to push Dull 616s.
Standard Electro -Voice crystal mike included
$29.95

MD -100 MODULATOR
PUSH-PULL 807s

150 cycles.

adjustable: ± 10
Input 23,000 -Output 225.000
-Triple allow. Shielded. Mfd. by
UTC. Size 11raxl3¢x2". Specify FreCenter Frequency

TRANSMITTER

watt input-I'lwne or C. W. 100%
Class B Plate modulated. All bands 8040-20-15-11-10 meters. Broad band ex300

750 and 1000 CPS

Band Pass at

utes.

RELAYS -CONTACTORS

Type

SPST 5A

4

Kit Form

in

book

application

book sent free on
request.
Complete
Kit
$21.50

Line up
output.
watts of
mitter.

same as MD -40 except 807 in
Will deliver a conservative 100
audio for the 200 watt r.f. transComplete as above with electro voice 915 microphone.
Only
$44.95

INTERFERENCE FILTERS

$3.10
$2 45
$1.15
$1.25

.1
10

Regulated Power Supplies

CONDUCTOR -#20 Shield Jacket.

.04/ft.

$6.50

DC InerteAen
55.80
1

Audio Reactor 1 Hy. 800 ma 15KVA
Ins. Amertran-size 53¢x8. Wt 85

RG

2

and

scratched but otherwise perfect ....549.50

$275.00

many

Instruction

type
sorption
consisting
of
coaxial
wave
meter,
diode

COAXIAL CABLE

OIL CAPACITORS
2

Case $21.50

10

115V A.C. 60 cycles Primary

antenna
other
purposes. 3 MC. to
250 Mc. or other
extended
ranges.
Compact and complete in kit form.

MeterWave
BC906D.
160
to 220 Mc. Ab-

$29.50

RF,

Q,

voltages,

Manufactured rectifier, ampliby KAY Electric Co. Wide range fier and indisweep
oscillator.
Frequency vidual calibration charts.
Complete in
range 100 KC to 1000 MC. Sweep black crackle case with antenna...529.50
30 MC.
New with Instruction
Manual
Price $275.00 Lavoie Frequency Meter. 375 to 725 Mc.
SYNCROSCOPE.
Browning & Model 1055M. 0.1% accuracy. Covers
Sylvania P-4 and P-4E. Sweep new citizen band. Aircraft, Amateur.
speeds: 0.5 to 25 micro seconds New Television band, Government bands
per inch. Sweep Synchronization: Precision Equipment.
Individually cali500 to 4000 CPS. Complete with brated.
Complete with instruction manInstruction Book. P-4...5225.00 ual and cable.
Case
New. $59.50.

Lengths-.08/ft.

POWER TRANSFORMERS

Circuits

CAA and Airlines. Complete

a n d

DIP OSCILLATOR.
GRID
See August Issue Electronics
Pg. 176, "New Products''.
An all around Laboratory,
Instrument for
of
measurement
resonant frequency.
and

MEGA -SWEEP.

anteed.

POWER TRANSFORMER
440-220 Volts AC

in

STANDARD.

ifultivibrator

440 to 220 to 110.5 KVA. Complete encased G.E. Expiry. Proof. Can be used as
4/1 or 2/1 ratio step-up or down. 69 cps.
Size 20x11110. Weight 225 lbs. Navy gray

Auto transformer,

Self continued, dual
100/1000 Kc %TL.

Harmonic Amp. Calibrate with WWV or
Broadcast for high
accuracy. 100 to 45,000 KC check pointa
every 100/1000 KC.

STEP DOWN

range of 50%.

Battery Operated. Now béIng used by

CY

quantity
$97.5

encased.

TE LRAD FR EQU EN.

9.00 each

wt. 250
36x20x12

finish integral junction box and mounting frame
$75.00
220 to 110 500 Watts 60 cycles complete

FREQUENCY METERS
Field Strength Frequency Meter.
I-95BM
100 to 155 Mc.
Cavity
Type -

SCOPE & TELEVISION

TRANSFORMERS

115 Volts A.C. Primary
Volts at 4.5 Ma. 5 V at 3
Amps.
$7.95
3750 Volts at 2 Ma
4.50
1100 Volts at 10 Ma. & Filaments
2.75
4500

FILAMENT TRANSFORMERS
115V AC 60 cycles Primary

78

Volts at Hi Amperage

36 Volts at 10 Amps
24 Volts at 10 Amps
11.5 Volts at 11.5 Amps.

$3.50
5.95
4.95

(10 Volts

at 20 Amps.)
4.95
Volts at 6 Amps
3.50
Volts at 8 Amps. 6.3V at 11A,
5.0V at 3A
5.50
5 Volts at 10 Amps. 15KV Ins (For
872Á's)
5.75
2.5 Volts at 10 Amps. 18KV Ins
(For 866A's)
3.75
10
10

ALL MATERIAL NEW
AND GUARANTEED

10% Discount on order over $100.00.
15% Discount over $500.00.
No Discount on Transmitters.
Large quantities available.
Quotes on request.

ELDICO OF NEW YORK, INC.
44-31 DOUGLASTON PKWAY., DOUGLASTON,
BA YSIDE
ELECTRONICS

-

November, 1949

l. I., N.Y., U.S.A.
9-8686

Cable Address. ELDICOINC
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Nobody but ARICO has:
"hard -to -get" items

TEST EQUIPMENT

SPARE PARTS ARE HARD -TO -GET

X BAND SIGNAL GENERATOR, 8500-9600 mc.
calibrated wavemeter and attenuator, for 110 V
60 cps operation.
SPECTRUM ANALYZER FOR X BAND, TSX38E, Sylvania, good working order, 110 V
60

cps.

TS-45A/APM3

SIGNAL GENERATOR,

Spares including:
ea B-201 Blower Motor, I ea
Blower Motor. I ea B-802
Blower Motor. 3 ea Crystal IN -21
and the following tubes: 3 ea
6AC7, 2 ea 6H6. 3 ea 6SN7, 3 ea Complete Set
6L6GA, 2 ea 2API. 2 ea 5FP7, 2 ea VR -105.30.
2 ea 5U4G, 2 ea 6X5GT, 2 ea 2X2, 2 ea 829. 2 ea
RKR72, 2 ea 715-B, 2 ea 21.22. 2 ea 417-A, 2 ea
721-A, plus misc. fuses, brushes, valve core, dehydrator, etc. Brand new, packed in grey chest
with description list.

B

atDp

,
5
pulsed calibrated output, 110 v, 60 cy. NEW.
SPECTRUM ANALYZER FOR S BAND, TSS4SE, Sylvania, good working order, 110 V, 60

cps.

PICK-UP HORN

ND

TS-62/AP ECHO BOX FOR X BAND
APR -1
mc

RADAR

I.F.,

2

SEARCH RECEIVER,

complete

as a test set.
TA -16 VOLTAGE STANDING WAVE RATIO
MEASURING AMPLIFIER (similar to the
$180.00
amplifier of TS-12/AP Test Set)
S BAND SIGNAL GENERATOR CAVITY with
cut-off attenuator. 2300-2950 mc, 2C49 tube,

with modulator chassis
$30.00
S BAND BEACON RECEIVER TRANSMITTER
$75.00
BAND TEST LOAD, TPS-55P/BT. 50 ohms

UPN-1
S

X

BAND TEST LOAD. TS-108/AP.

accessories

150

$8.00

watts

$35.00

LAE-2 SIGNAL GENERATOR. 520-1400 mc. CW
& pulse modulation, calibrated output 110 V.
60 cps, used, good condition.
LAF-I SIGNAL GENERATOR, 100-800 mc. CW
& pulse modulation, calibrated output, good
condition, 110 V. 60 cps operation.
GENERAL RADIO SIGNAL GENERATOR
MODEL 522, 250-1000 me, good operating condition.
GENERAL RADIO 804 8 SIGNAL GENERATOR
7.5-330 mc, good working order
$200.00
GENERAL RADIO POWER OUTPUT METER.
$45.00
MODEL 583-A
GENERAL RADIO VACUUM TUBE VOLTMETER MODEL 726, good working order
GENERAL

C

30

me wide.

TUNING UNITS for APR -I or APR -4 RECEIVERS (can be used with any 30 mc
amplifier) :
TN -16, range 30-90 mc
TN -17, range 80-300 mc
TN -19, range 1000-2000mc
TN -54, range 2000-4000 me
X BAND VSWR TEST SET TS-12/AP, complete
with linear amplifier direct reading VSWR
meter. slotted wave guide with gear drive
traveling probe, matched termination and various adapters, with carrying case, NEW. UNITO
I AND II are available separately, or together

$120.00

RADIO PRECISION WAVEMETER.

type 724A, range 16 kc to 50 mc, 0.25% accuracy, V.T.V.M. resonance indicator, complete
with accessories and carrying case, new $175.00

CERAMIC
Tyne A

FEED-THRU CAPACITORS
300 mmf
10 for $2.00
300 mint
10 for $2.00
55 mmf
10 for $1.00
TRANSFORMERS, 115 volts, 60 ope primaries:
1. 6250. 3250 and 2000 volta, tapped primary.
voltage doubler. 12.5 kv ins
$14.00
2. 6250 volts 80 ma. ungrounded, G.E. voltage
doubler, 12.5 kv ins
$12.00
3. 2 secondaries at 500 volts 5 amps each, wt
210 pounds
$50.00
PULSE INPUT TRANSFORMER, permalloy core.
50 to 4000 ko impedance ratio 120 to 2350 ohms

PULSE
PULSE
PULSE
PULSE

TRANSFORMER,
TRANSFORMER
TRANSFORMER,
TRANSFORMER,

UTAH

9280

$3.00
$1.50
$6.00
$5.00

132-AWP
GE 88G, 828G-1
Westinghouse 145-EWP
$10.00

PULSE TRANSFORMER G.E. TYPE K-2476, 1
microsecond pulse. 350 rips. 28.5 KV peak.

impedance ratio 450/50 ohms
$25.00
TRANSMITTING OIL -FILLED CAPACITORS:
2 MFD 600 WVDC ROUND CAN .-.10 for $2.
100 for
510.00
2 Mfd
1000 WV
1.00
1 mfd
1.50
2500 WV
.15 mfd
4000 WV
1.00
2Mfd
4000 WV
5 00
.1
.1 mfd
7000 WV
2.00
.075
.075 mfd... 8000 WV
2.00
1 mfd
15000 WV
25.00
10000 WV
.2 mfd
5.00
W. E. EQUALIZER D162118
$5.00
HYPERSIL CORE CHOKE, 1 Henry, Westing-

--

house L-422031 or L-422032
PULSE FORMING NETWORK,
second. 50 ohms, 800 e.p.s

$40.00

peeked

$45.00

Bendix RIA-1B Transmitter only (recoud. L. N.)

500.00 ea
Some of the above Test Sets are one of a kind in
stock.
Also in stock: AN/ARC-I, AN/ARC-3, AN/ART13. BC -348. AN/ARN-7. MN -26. SCR -269-G.

LOWEST PRICE TUBE LIST
API

2122
2 x 2A

3.00
.69
8.50
.95

5U 4G

1.25
.65

6AC7

.79

2

x

$

2

6AG5

.75

6AG7

1.25

1287/14A7 .60
-GT
.40

1215

I2K8

125F7
12

.90

6E5

.75

6H6
6L6GA
6SL7GT
6SN7GT
6V6GT

.50

SK7

12SH7
12SN7
123R7
1488

28D7
35Y4

RKR-72

.75

417A

.79
.79

715-B
717-A
721-A

.75
.65
.25

826
811

$

2.00

12.00
5.00

DY-8/ARC-5 (24V)

$160.00
$40.00

DM -28 w/flit
D M -28 less fllt
DM -24

$125.00

DM

w/fllt

-24 less

PE -73

0-101

5.00
3.50

..
3.00
(12V) 10.00

lilt

.

.

8.000

(APN-24V)

10.00
ea.

(24V)

D-101 (APN-1

. .

I2V)

5.00
10.00

PE -94-C (522 24V) 5.00
PE98 (522 12V) 20.00
DA -7A (Bendix TA -2J)

$100.00

DA -IA (MN -2624V)

$320
ANCHOR SCREWS from AB28CR Mast Equipment
$2.00 each

ELECTRO IMPULSE LABORATORY
264

250.00 set
1.95 UHF Field Strength Ind. (100.150 MC)
35.00
150.00 ea
R-1118/APR-5A REC. Like New
PP-29/CRN-2 Rectifier Power Supply for SCS-51
200.00 ea
ILS Glide Path Xmittr. (used)
W. E. Type 27B Marker Receivers 12-v (complete
150.00 set
and reconditioned)

DM -32 -AZ (12V)
DM -33 (24V)

-

Box 250

150.00 set

for ARC -5 or 274-N Transmitters

RC -55 Test Set

DY-2/ARR-I (24V) 3.00

MUTUAL INDUCTANCE OR PISTON TYPE
ATTENUATOR, type N connector's rack and
pinion drive, attenuation variable 120 decibles,
calibrated 20-120 db. frequency range 300-2000

P. O.

150.00 set

TS-80/U Test Meter for AN/ARC-I
12.00 ea
1-86 Test Set
$95.00
RC -54 Test Set for ARC -5 or 274-N Receivers

DM -32 (24V)

NEW, export

INDUCTANCE OR PISTON TYPE
ATTENUATOR, similar to above, except upper
frequency limit is 3300 me
$32.00

850.00 set
12.00 ea
200.00 set
40.00 set

.60
.59
.60
.35
.75
.40
.50
.40
.65

1.50

14.95
7.50
.65
3.50
.50
2.25

3.00

829
955

.35
.35
.35

162$

1626
1629

.20
.70
.70
.39

2050
2051
9001

9002
9003
9004
9006

.39
.39
.39

VT-52

.39
.35
.35

NE -48

.29
.20

VI -25
NE -16 (991

LARGEST DYNAMOTOR LIST
AT LOWEST PRICES

watts average power
$30.00
MUTUAL INDUCTANCE ATTENUATOR, Calibrated: frequency range .1 to 1000 mc by
means of plug-in coils, attenuation range 120 db

me

me
15.00 ea

TS-I6/APN Altimeter Teat Set 24-v AN/APN-I
125.00 set
TS-16X/APN Altimeter Test 12-v AN/APN-I

12A6

2

MUTUAL

TS-IOA/APN Altimeter Delay Line

6X5GT

BRENGLE RESISTANCE CAPACITY
BRIDGE, model 230A, new
$50.00
FIXED ATTENUATOR PADS, 20 db + 0
2
db, DC -1200 mc, 50 ohms. VSWP 1.3 or lesa.

CLOUGH

1.139 Test Motor for SCR -522
IE-19 Test Set for SCR -522 complete

6AK5

TEST SET TS-278/AP FOR AN/APG-13, synchronized, delayed pulse signal generator, 400430 mc, calibrated waveguide below cutoff attenuator, synchronized marker generator, 115 V,

60 cps. NEW, COMPLETE
TS-10/AP FOR APN-1
RCA SCOPE, 5' MODEL 1608,

kc-12

A-98 Phantom Antenna with special R -F Meter, fer
15.00 ea
testing Gibson Girls
I-100 Test Set for ARN-7 or 269 Compass

5FP7

10 B

cps

A-27 Phantom Antenna
A-58 Phantom Antenna 100 w, 200

2

$175.00

85.00 ea
150.00 set
5.00 ea

AN/ARM-I Test Set for ARC -3

micro-

kc to 25
ing order
$100.00
LABORATORY RECTIFIER, Sylvania 541-A,
3500 volts at 2 amperes DC
LB -3 LIMIT BRIDGE, INDUSTRIAL PRODUCTS
$60.00
P-4 SYNCHROSCOPES, made by Sylvania or
Browning Lab
$175.00
SIGNAL GENERATOR 1-72-K, 100 kc-32 mc,
output not calibrated, 110 v, 60 cpa....535.00
AUDIO OSCILLATOR, HICKOK 198, RC tuned,
20-20000

and TEST SETS
BC -221 -AH Frequency Meter

$3.00
20 kv. .92

SIGNAL GENERATOR,
mc. calbrated output, good work-

85

AIRCRAFT RADIO EQUIPMENT

Type B
Type C

FEDERAL RADIO SIGNAL GENERATOR
MODEL 804C, 7.5-330 me, good operating condition
MEASUREMENTS 78E, 50-75 mc, calibrated
output
$100.00
FERRIS MODEL 22A SIGNAL GENERATOR.
Output .2 microvolts to 1
85 kg to 25 mc.
volt, modulation variable, good working order
FERRIS MODEL

Spares incl:53
Q
ea. asst. tubes
215.
W
12K8, 12SF7,
nl2A612SK7.
V R-150, 1625, 1626, 1629, 24 ea.
brushes.
capacidyn.
25 ea. asst.
Complete Set
tors, 8 ea. asst. tube clips, 5 ea. shipping wt.
asst. chokes, 20 ea. fuses, 35 ea.
35 lbs.
asst. resistors and 4 ea. transformers. Brand new,
packed in gray hardwood chest with tray, hasp.
handles and complete parts catalog including part
number and electrical ratings.

9 oo

$10.00

with tuning units for range of 38-4000 mc,

SCR -274-N

AN/ARC-5 or

cps.

$20.00
TPS-51PB/20. S BAND 20 db PAD
TGS-5BL S BAND SIGNAL GENERATOR, 26003400 mc, pulsed, calibrated output 110 V. 60

X

$89,00

I

B-801

9200-

9600 mc, 110 V 60-800 CDs.
X BAND WAVEMETER CAVITY, TRANSMISSION TYPE, 9200-11000 me
$15.00
WAVEMETER CAVITY, 8500-9600 mc, TRANSMISSION TYPF
$35.00
TS-1558/UP S BAND SIGNAL GENERATOR,
v, 60
pulsed,
SBANSIGNALGENERAT

Ì

AN/APS-2C or 2E

RADAR

Eatontown 3-0768

Red Bank, N. J.

25.00

DM -18 (MN -26 12V)

10.00

DY-21/ARC-3 . . . . 10.00
DY-22/ARC-3 . . . 7.00
DM -53-A (24V) ea. 5.00
DM53-AZ (12V) ea.
.

12.00

PE -86 w/lilt (24V) 3.00
PE -86 -AZ w/fllt (I2V)
12.00

DY-12/ART-13 w/flit
35.00
DY-12/ART-13 I/flit
15.00

BD -77 (12V)
10.00
PE -109 Inverter (12V)
50.00
MG -149-H Inverter (24V)
39.00

10.00 ZA Dyn. for I2V R-89
Rec.
DA-IB (MN -2612V) 10.00
5.00
ABOVE MATERIAL ALL BRAND NEW IN MANUFACTURERS ORIGINAL BOXES.
DELIVERY

STOCK,

SUBJECT

TO

TIONS, PRIOR SALE.

OMISSIONS, CORREC-

AIRCRAFT RADIO INDUSTRIES
780 State Street,
New Haven, Conn.
N.Y.C. Office-274 Madison Ave.
Phone LExington 2-6254

November, 1949
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ELECTRONICS

SEARCHLIGHT SECTION
-

TELEMARINE

WORTHWHILE SAVINGS TO YOU:

-

INDUSTRIAL

The Best in Electronic Surplus!

RADIO TRANSMITTERS,
MODULATORS, AND

POWER SUPPLY

POWER SUPPLIES

EQUIPMENT

Immediate Delivery from Stock
2.5 KW Press Wireless, Model 2.5 consisting of 2
sections, one -the 2.5 KW P.A. with power supply,
second section containing exciter -driver stages with
crystal -controlled oscillator (with oven for constant

temperature control). Emission Al. Freq. range 2
to 23 mc. Operates from 220 V.A.C. Excellent
$3,000.00
condition. Less Tubes
BC -319-A Transmitter, CW only 300 watts output
Freq. range 4.0 to 13.4 mc. Operates from 110/220
volts, 60 cycles AC. Excellent condition. Less tubes.
$300.00
PRICE EACH
Wilcox, 96.200A 2 -KW BF section. Large cabinet
with complete RP end containing the VFO, intermediate sections and PA. stage, Almost new, but
lacks PA inductance only. Less tubes.
$300.00
PRICE
TBK-10, 500 W., 2-18.1 MC, CW Telegraph Transmitter designed for ship installation. Almost new
condition, complete with tubes, but less MG set
$350.00
and accessories. PRICE, EACH
WILCOX 98A Ground Station, A-3 emission 50 to
200 mc, 50 W. output, 4 -channels dial telephone
selection, with receiver for above frequency coverage, and remote control unit. For 110 volts AC.
Excellent condition. With tubes.
$600.00
PRICE. EACH
LINK FM Transmitter -Receiver, 70.100 MC. 50
Watts Output. Model 1498 DC, Wall style cabinet
containing transmitter, receiver and 14 V.D.C.
power supply, handset. Dim.: 34"x21"x11". NEW
CONDITION. Complete with tubes, crystals, special telescopic antenna, instruction book, 50 W.
$500.00
output. PRICE EACH
MODEL SVCIOOL/110 TRANSMITTER. Output
Al 150 -watts, A2 -A3-50 W. Mfd. by Phillips. Freq.
2 to 20 mes., with 6 pretuned channels. Operates

from 90-260 volts 50/60 cy. A.C. COMPLETE, with
tubes
$450.00
BC -1100 (RC -263), 75W, Al, 50W, A2, 4 channel
dial selection of channel. 1.5-10 mcs. 110-260V
2.5-60c. AC., with remote control. New.
$575.00

EACH

Supreme ship -to -shore transmitter receiver 110W
output, 9 channel, 2-3 rues., crystal controlled for
110V. 60e. A.C. Condition N-2. Complete with
$500.00
tubes and microphone. EACH
NORTHERN RADIO Ship -to -Shore Radio Telephones, 5 Channels 2-3 me crystal -controlled. 85
Watts Output. Power Supply operates from 110 V.
D.C. COMPLETE with tubes. Excellent condition.
EACH
DZ -2

$250.00

DIRECTION -FINDING EQUIPMENT, with

loop assembly, 28 V. DC operation, 15-70 & 100-

Ers. NEW.
PRICE, EACH
$150.00
SCR -511 "POGO STICK" WALKY-TALKY. Portable loti -poi er AM radiotelephone for 2 to 6 mc
operation, ttilh I:; plug-in tuning coils containing
vestals for crystal control of both receiver and
tosmitter. Any one plug-in coil provides instant
changeover hetteecn any two frequency channels.
Transmitter receiver I1C-745 of this SCR -511 Includes telescopic antenna and "Press -Talk" Switch
as well as all cables. Range 5 miles, plus. With
l'E-157 2 -colt storage battery operated Vibrator
Power Supply. 2 -Volt Battery (less electrolyte),
'l'-17 mike, all ready for immediate operation NEW
PRICE, EACH
$95.00
32 VOLT DC to AC ROTARY CONVERTER, mfd.
by Kato. For yachts, worliboats, or farm installation. (/bunt 110 V., 60 cycles AC, rated 225 watt
hqt good to 500 watts. All NEW units.
PRICE. EACH
$39.95
DECK ENTRANCE INSULATORS, bowl and flange
u i,c. 8°5" dia. with heavy galvanized metal flange
and bell. Top bell 614" di a- 113e," brass feed-thrn
cud. Very high voltage insulation. Individually
packed in cartons, all NEW.
TEN FOR

$15.00

GENERAL ELECTRIC AMPLIDYNE M.G SET,
generator type 2V-5875677, motor type #73A1358.
Navy #CO -21A1311, 115/210V, 60e., motor rated at
Y. HP., generator output 250V. DC at 375W. NEW.

$60.00
MODEL

GENERAL ELECTRIC AMPLIDYNE
5AM78AB47 MOTOR GENERATOR SET. Motor
311P 440V, 3 phase. Output 250V. DC at 3 amps.
and 60V. 1)(' a: 12.5 amps. Excellent Condition.

"SNOOPERSCOPE" TUBE

$85.00

Infra -Bed Image Converter Tube (British) to make
" Snooperscopes," "Sniperscopes." and other devices
that see in the dark. Operates with invisible infrared rays. without scanning or amplifiers. See October
Radio Electronics for interesting constructional article! Supplied with technical data and diagrams.
Every tube guaranteed!
PRICE. EACH
S 8.00
TWO FOR
15.00
BAUSCH & LOMB Front -End Lens Assembly, for
best Images. F2.1, 3.5 in. E.F. EACH
$12.00
MOUNTED LENS UNIT. also for front-end, results
as good as 13 & L unit. Speed FI.9, f.l. 91.44 mni.
outside dia. at one end 60 mm, length of mount 64
mum. PRICE, EACH
$9.00
ALL PRICES FOB NYC, XMTTR PACKING
EXTRA. ALL MATERIAL SUBJECT TO PRIOR
SAILE.

-

TELEMARINE
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COMMUNICATIONS COMPANY
280 Ninth Avenue

NEW YORK 1, NEW YORK
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NEW RA -38 RECTIFIERS
v., 60 cy, 1 phase Input, output
0-15,000 v. d-c @ 500 ma. Write for
115

detailed information.

MOTOR GENERATORS AND PUMPS
G.E. type CC -21991: Input 115 v d -c @ 5.7
amps. Output 115 v a -c 60 cyc. single phase.
150 va @ 85% P.F
$58.00
G.E. type CC -21990: Input 32 v d -c @ 22 amps.
Output 115 v a -c 60 cyc. single phase, 350 va
@ 85% P.F
$63.00

Portable Vacuum Pump Assembly: Leland 110/
v 60 c. 1 phase 1 h.p motor with 8 CFM
automatic oiler; mounted on tubular steel
226

trame

$86.00

TUBE STOCK CLOSEOUT
NEW CAPACITORS
mid 600 v. d -c tubular. $30; 10 for
$2.50: $20.00 per C.
3.5/3 mid 1,000 r. d -c..$.90: 4 for $3.00
3 x 1.0 mid 1,200 v. d -c irk: isolated sections
$1.20
1.25/1.25 mfd 7.5 kv d -c or .625 mfd 15 kv
d -c: Standard Brand
$12.50
.25/25 mfd 7.5 kv d -c or .125 mfd 12 kv
d -c
$3.75
1.0 mfd 25 kv d -c; Standard 13rand..$36.00
500 mfd 200 wv d -c electrolytic; insulated
terminals
95
.001 turd 25 kv d -c mica; 25 A @ 3,000
2

kc,
kc.

18

A. @

1,000 kc,

11A.

@

300

$25.00

50 mnrfd 32 kv d -c tubular vacuum...94.95
9.12 mfd 1265 v. a -c, 4000 e d-c New;

Standard Brand

$17.00

All Tubes are New,
of Standard Mfg., in

115 v. 50/60 c; 0.130 v. 10 amp. output
$24.50
115 v. 60 c; 103-126 v. 2.17 amp out-

2 25

115 v. 60c, primaries
Amertran: 17,600 e @ 10.4 K.V.A.
cont.
$65.00
Amertran: 8,800-0-8,800 e @ 10.4
K. V. A. coot
$75.00
Westinghouse: 18.400-0-18.400 v @
9 K. V. A., cont., plus 2
rect. tubes, Ill. transf. & 50 h 57
ma choke
$lCC.ci
24 v. @ 1 amp. uncased
$1.60

1

3C23 (300)

4628/S289414
6 A. Rectlgon (459)
2.75
15E (200)
1.25
250TL (6)
19.50
304TL 115 v. 60

filament
transformer &
c. HV

7.50
socket (40)
307A/RI(75 (40) 3.75

2.75

450TH (4)

0-125 a -c amps. w/current transf..$8.50
t" 0.20 kv d -c w/precision multiplier, 18.00
J" 0.4 los d -e w/precision multiplier. 9.50

SPECIALS
Westinghouse Meter Multiplier: Type R-5
nreg., 1% toi w.tv noniuductive
$1.25
Filament Transformer: Constant current:
110/220 v., 50/60 c; sec. 21.5 v.
l

$17.50

Tube WL 386/ML-3W; 125 KV X-ray oil
immersion rect.; 10 v. 11.6 A. fll $32.00
CRAMER Time Delay Relay: TD2 120S;
0-120 sec., 115 v, 60 c., syn. motor (riven; 10 A., 115 v., S.P.N.O. contact
$4.95
Motor: 27 v. d -c, 0.7 A., 110 R.P M., 1
oz./ft. torque
$3.50
v.,
Solenoids: 115
60 c; continuons, wt.
514 lbs.
$2.75
Intermittent, wt. 9 lbs
$2.75
Indicator: 1-81-A Radio Compass. New
$3.85
Indicator: 1D-14/APN-1 Radio Altimeter,
$4.50

Loop: MN -20E, for MN26 direction finder.
New
$10.00
Computer: Cl' -14 /AI'S-ISA. New 910.00

2.75

1.00

v.

50/60 c; 0-260

v.

$9.50

2.5 amp
$21.50

TRANSFORMERS

RELAYS
Westinghouse Type SC -M Overcurrent
relay. .2 to 1 A., .8 A. cont. rating
20-40% drop out ratio
$12.95
A -B 810 Overload Relay. 6.3-18.1 A..
600 v. max
$7.95

1.00

12.50
12.59

7.50

2.75
.75
3.75
7.50

CHOKES
Amertran: Swinging, 900 h @ 16 ma.
25 h @ 525 ma. 35,000 v test..$42.00
Kenyon: 20 h @ 30 nia. 15,000 v
test
$12.00

CONTACTORS

.50

9.50
2.75
7.50
8.50

721A (I)
722A (15)
725A (7)
730A (9)

10.50
1.50

811 (7)

8306 (5)

47.50

(2)

872A (300)

1.75
1.25

921 (40)

931A (300)

,
2.50
C5B (20)
7.75
C6A (40)
8.25
C61 (50)
4.75
FG8IA (200) , 3.75
WE -203A (4)
8.75
VT98(Br.) (30) 12.50

I,T.E.:

115 v. 80 c. coil, Single pole
115 A. 600 v. with barriers, adj.
time delay & remote contact control

trip
$10.95
#RC -3301: 115 v. 60 c. coil
D.P.S.T, 15 amp contactar...94.95
v. 60 c. coil N.O.D.I'.
contactor, 100 A. 600 v. N. C. 15,000 v. 1.0A, contact, One N. O. &
one N. C. interlock w/150 A & 30A.

A -B

Monitor: 115

renewable fuses

$8.95

RESISTORS

200 watt wire wound resistors, ferrule
ends 160,000 ohm, 5,000 ahm, o
1,000 ohm
$1.00

ASD RADAR TRANSMITTER
& MODULATOR

to 125 volt 50 cycle single phase input:
115 volt output:
60 va
380 va
$8.40
$27.00
500 va
34.00
120 va
13.20
190 'o 250 volt input: 220 volt output: 6n
95

RAYTHEON

output

12.50

706EY (4)
707A (20)
707B (75)
78A 7)
713A (15)
714AY (200)
715A (15)
7I7A (10)
719A (10)

CONSTANT VOLTAGE
TRANSFORMERS

a

3.50
2.75

001A (7)
700A
702A (25)
703A (125)
704A (5)
705A 30)
706BY (6)

846

put

115/230

,35

2.75
22.50

388A (30)

t"

TRANSTATS

origin al' boxes.
Type
Price
1622 (10)
$4.25
823 (l0)
4.75
2162 (50)
37.50
3622 (175) ....2.50
150
31324 (15)

319A (30)

METERS
Weston or Westinghouse

40.5 A.

)
indicates stock on
hand. Subject to prior
sale & limited to present
stock.
(

20% on orders over 100.00
30% on orders over 500.00

DISCOUNTS

1500

Ir.

-

Filament Transformer.
American Transformer Co. Spec.
29106.
Type WS .050 KVA,
50/60 cyc. Single phase, 35 KVA
test, 12 KV D.C. operating.
Primary 115 V., secondary 5 V.,
10 amps with integral standoff
insulator and socket for 250 T.
371, 872 and 5563, etc. rectifier
tubes $12.50 Net Wt 154's lbs.
Dim. 6',2" W x 6" D x 12" H.O.A.
T-102

$8.40

198 to 242 volts 50/60 cycle single phase in$38.00
put: 220 volt 500 watt output

centimeter; complete with 725A magnetron,
cavity, two 723A/B Klystrons, one RK1273,
four 72's, one 715B, one 829B, two 72413's. two
6AC7's, one 1E23 crystal diode, high voltage
supply, two cooling blowers, etc. Input: 115 v
400 c. N-2 condition
$110.00
Preamp assembly: includes plumbing (2) 723
A/B's, (2) 6AC7's, (2) 72413's, 1N23, etc,
3

725A Magnetron w/magnet

$37.50
$12.50

All merchandise in "as new" condition. Add approx. 20% to net weights for estimated
shipping weights. Terms are 30% with order, balance C. O. D. All prices f.o.b. Los
Angeles Warehouse. Write for additional detail information on any of the above items
and for special quantity discounts. Telephone MAdison 6-5391.

1527

E.

SEVENTH ST.

EPCO

LOS ANGELES 21, CALIF.
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CREDIT

jiro-sx

Lie

ALL:

TO

If you like
no deposit required on any orders and no COD's.
mail me your check within 10 days, if not -return the same

"my" material
for full credit

NO RISK TO YOU!
ALL MATERIAL OFFERED BRAND NEW: this is only a partial
list, and I have much more in my own stock at 360 Tremont
Street, Boston, Mass.
synchronous motor No. 60246B 110 Volt 7% RPM with V3-14
Microswitch attached 6.85 each. In lots of 20 pcs. 5.25 each

HAYDON

WESTINGHOUSE TOTAL HOUR METER type RH -35 120 Volt 60 cycles
up to 99.999.9 hours 8.50 each.

In lots

of 20 pcs. 7.25

HI -VACUUM CONDENSERS Standard Brands in original individ. boxes
VC25 30KV 3.95 each. VC50 30KV 4.95 each. 1L24 100 muF 16KV
6.95 each

our lower prices are the reason you should
CHECK WITH THE RADIO SHACK before buying elsewhere. Inquiries answered promptly!

COLLINS TCS EQUIPMENT

7.95 each.

51-Q

MODEL

RECEIVER
Only

$49.50

Worth over $175.00
beautifully constructed in the famous COL LINS communications manner. Perfect replacement for your SHIPBOARD or SHORE RADIO

- -

-

also for HAM communications receiver.
Seven tubes
3
12SK7, 2
12A6, 12SQ7,
12SA7. Precision tuning in 4 ranges, 1.6 mc to
12 mc. CW pitch control; separate RF and audio

station,

gain controls: slug -tuned i.f.'s. Input 12 VDC.
Overall 133%10x10". Weight 30 lbs. COMPLETE

with tubes (uses external power supply). BRAND
NEW, and the supply is LIMITED.

Bridged T type, made by Tech Laboratories, Inc. type P 800 in
2DB/per step two hole mounting 3' round shaft 100 000 ohm
250 000 ohm 9.95 each

POWER RHEOSTATS Standard

HEN'S TEETH!*

"But Boston's famous RADIO SHACK has 'ere!
We also have things that aren't so scarce, BUT

ATTENUATOR,
20 steps

SCARCE AS

AC

XMTR/RCVR

POWER SUPPLY

Only $99,50

Worth
over $250.00

Brands many sizes: PR5OB 15 ohm .59 each

PR25B 500 ohm .59 each

THERMISTOR and VARISTORS: type D169604 2.89

each.

Type D162181

2.89 each

CRYSTALL-DIODES SYLVANIA JAN., individually boxed type 1N21B
1.49 each.

Type 1N236 2.95 each

Built by COL LINS, meaning
"built like a
battleship"! A
well -filtered dual supply for TCS xmtrs and rcvrs
(see above) or for many other uses. Can be used
on either 220 OR 110 VAC INPUT! Output supplies 500 V C 250 mils for xmtrs, and 225 V
100 mils for rcvrs. Complete with 4 rectifier tubes

- -

RESISTORS: from 10 to 22 megohm (for each value)
1-99 pc.
in lots of 100 or more:
10% tolerance
4.00 p/hundred
. 06 each
watt
6.00 p/hundred
. 08 each
1 watt
9.00 p/hundred
.15 each
2 watt
for 5% tolerance ADD 100% to the above prices

IN ORIGINAL PACKING.

Western Electric
Precision Pot D-169099,

Manufacturers' names supplied upon request.

Worth $15, Only $12.50

in all ohmages single units .50 for each -dual 1.25 each:
Manufacturers' names supplied upon request.

Ideal for experimental and

POTENTIOMETERS

BIRTCHER TUBE CLAMPS type 9266 .10 each or 8.00 per hundred.
926C .10 each or 8.00 per hundred

COUPLING, FLEXIBLE, UNIVERSAL

with 34 x
Cardwell type 5000A .20 each or 15.00 p/C

34 shaft

Type

holes and 4 setscrews:

as

Standard Brands (no return on these items acceptable)
the freight charges are too high)

TJ10080
KGC6080
TJ400406
TDF10010
SD -210M

9MFD
8MFD
4MFD
8MFD
8MFD
4MFD
12MFD
1MFD
.02MFD

600VAC

2.85
. 95
.75
2.25
4.75
7.85
6.45

each
each
each
each
each
each
each
. 45 each
. 35 each

600VDC
600VDC
1000VDC

660VAC

4000VDC

660VAC

1000VDC

110VAC

TUBES: individually boxed, brand new:
.20 each 18.00 p/C
6C4 Nat. Union
.38 each 32.00 p/C
1G6GT/G RCA
1.85 each 160.00 p/C
3624 JAN
1.20 each 100.00 p/C
807 GE
872A Westinghouse 2.70 each 240.00 p/C
813 Westinghouse 6.85 each
28.50 each (only a few left)
4631 Raytheon

phone: Boston, Mass. HANckok 6-4794

LEONARD GREENE

TREMONT
360
BOSTON, MASST

lab-ss

Precision construction,
highly
engineered 4 -circuit
motor or hand operated unit.
Made up of 4 individual resistances: 6K, 13K,
15K and 16K. Two windings 180 degrees in respect to other pair. Continuous rotation. In black
closed die-cast aluminum alloy frame (back can
be unscrewed showing operation). Lug type connections on front. Panel mounting I" shaft. Size
41/2" long by 41/2" diameter. BRAND NEW.
WORTH AT LEAST $75. ONLY 012.50 EACH'
use.

OIL FILLED CAPACITORS

RADIO

SHACK

LIGHTHOUSE
2822
2C40
2C44
2C46
446A

(C1559)

1822
1627
1832/5324
72IÁ
724A
7240

5.00
7.00
2.95
3.90
4.75
1.70

IGNITRONS
WL651/656
WL6538
WL681/686

..

BUYS!

TUBE
PULSE

3.75
2.50
1.75
6.85
2.50

TR TUBES

30.00
75.00
15.95

(

MODULATORS)

6C21 (450TH)
5021
715A
7150
8011
8014A

24.95
33.50
8.95
9.95
2.95
22.95

KLYSTRONS
2K33

150.00
24.00

WL4174
707A
7078
723A
723AB
726A
7268

19.95
19.95
7.90
10.95
19.95
19.95

MAIL ORDERS FILLED PROMPTLY

FREE! 12 -PAGE SURPLUS BULLETIN!
WRITE FOR YOUR COPY TODAY'

7heI1fl01t

SHpCK('.
161
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SR4GY, 2
6X5GT. Relay controlled.
Overall 17x16x16. Weight 100 lbs. BRAND NEV,
2

E

WPSNINGION

ST., BOSTON,

November, 1949

-

MSS.. U.S.Á.

ELECTRONICS

SEARCHLIGHT SECTION

SURPLUS BARGAINS

MMML

L & N MICROMAX MODELS
REBUILT, RECONDITIONED
ADJUSTED ELECTRICALLY AND
MECHANICALLY
Sirgle Point, Curve Drawing, Contin-

WESTON MODEL
DC Portables

uous Line, One set HIGH, COMMON,

LOW Contacts.

110V AC Motor.

RANGES:
0-1200°F C/A
1000-2000°F C/A
0-1500°F C/A
1000-3000°F Plat./
0-1800°F C/A
10%R

PRICE $210.00
L & N

MICROMAX

MODEL

R

REBUILT, RECONDITIONED
ADJUSTED ELECTRICALLY AND

MECHANICALLY

Single Point, Curve Drawing, Continuous Line. Chart speed
RPM/
24 hrs.
set H.C.L. Contacts.
110V AC Motor.

-1

RANGES:

PRICE

1°F
00-2400

$135.00

C/A

STEP DOWN TRANSFORMERS SPECIAL
Made by GE, heavy duty, considerable over-

des(gn, open frame, ideal for rectifier application, size: 31" x 31/2" x 4".
PRI -115 Volts 60 Cycles
$3.75
SEC -15 V at 12 Amps
GE TRANSFORMER TYPE M Cat. 61G5
ISOLATION TYPE

last 504Wbattts,

NetCycles

PRI. -230 V. SEC. 115 V
8' x 5" x 4/a'NEW-$6.50

A. T. R. INVERTER
Input-12V DC. Output -110V AC.
50/60 cycles. 125 W Intermittent,

81/4"x8"x41/2"-Net

MODEL

1/2

WESTON MODEL 155 -NEW!

AC PORTABLES... %z of 1% Accuracy
Hand calibrated mirror scale, black
walnut case, leather handle
0- 50 MA
0- 1 Amp
41.25
28.87
0- 3 Amp
28.87
0-100 MA
41.25
010 Amp
28.87
0-250 MA.
41.25
0- 25 Amp
32.17
0-500 MA
41.25
0- 50 Amp
33.82
0-150 Amp FS 5A
28.87
FS

5A

Your Price

Type PX-12, Movement 7
MA, special scale, solid connecting terminals, contains
a 1 Volt internal cell which
can be easily removed for
conversion to DC AMMETERS & VOLTMETERS.
with leather case and can-

31.76
32.17

QUANTITIES LIMITED! ACT NOW!
HIGH VOLTAGE CAPACITORS

MFD 20 KV DC 18'z1335x5'
825.0085
1 MFD 25 KV DC-13"x7'x4'
9.
.001 MFD 50 KV DC-554'z7''d'x4' insulators
4' dia. s 7' high
12.50
Cap
Volta
Mfd.
D.C.
Height Width Length Price
10
1000
5-7/8 z 1-3/4 x3-7/8'
51.85
4
1000
5-7/8 x2-3/4 s 1-1/4'
.85
1
1000
3-5/7 x 2
x1-1/16'
.50
1
500
2'
z 1-1/4' x 1-1/16'j_''
.25
1

25

1-1/2x1'

1000

x

3/4'

$22.50

PORTABLE
GALVANOMETER

WHSE

28.87
.. 28.87

FS

vas carrying strap.
A BUY AT $4.95

DUMONT Model 164-E 'SCOPE
Used! Guaranteed
3" CRT operates at

acceleratingpotential

of 1100 V -brilliant
well - defined trace

Vert amp voltage
gain approx 43, horz
amp voltage gain approx 55, Freq. range
vert. & hor. amp both
uniform ±3 DB from
6-100,000 CPS Input
Impedance 1 megohm
vert, .8 megohm hor.
Operates 115 V, 40-60

.25

RACK PANEL CABINET

42" H x 22" W x 161/ " D
Heavy Gauge Metal, Black Wrinkle Finish, shipped

$17.50

NEW! A REAL BUY

15 lbs.

cycle.
Price New $115.00

ALL PRICES FOB OUR WAREHOUSE NYC.
INCLUDE SUFFICIENT FOR POSTAGE

New, $16.50

Microammeter
Another of the famous Weston fan
shaped line. Very
large scale 5.8" long.
These meters were
made by Weston to
General Radio specifications, with special mirrored scale
and knife edge pointer. Accuracy 1%.

271

0-800 Microamps
170 M.V.
Coll Res: 250 Ohms

knocked down, ready to assemble with rear door
and hardware.
Front Panel not included. Panel
size 191" x 363/". Shipping weight 99 lbs.

Model RSA Type 12
100 W Cont.

-

of 1% Accuracy
High Sensitivity, Moulded bakelite case
0- 20 Mies 260 ohms
127 87
0- 30 Mics 1765 ohms
111.37
0- 50 Mies
90 ohms
115.50
0-100 Mics
37 ohms
115.50
0-1.5/3/7.5/15/30/75/150/300/750 Volts 162.11
QUANTITIES LIMITED! ACT NOW!

0-200 Amp
0-300 Amp
0-150 Volts
0-300 Volts

1

700-1400°F C/A

NOW
WESTON
622 -NEW!
-

Your Cost $77.50

POWERTRON
Electrical
Equipment
Co.
LAFAYETTE
Phone: WOrth 4-8610
NEW YORK

117

STREET

13, N. Y.

GUARANTEED GOVT SURPLUS
420-750

MC

OSC I LLATOR
Compact, beautifully
built line oscillator
employing two W E.
368AS (703A) "door-

knob" tubes In pushpull.
Exceptionally
stable. 5W output at 420mc, 2W at 700mc.
Independent grid and plate tuning. Adjustable output coupling and tuning assembly.
Coaxial output connection. Built-in blower
may be operated from 110VAC. Power requIrements: 300VDC/160ma, 1.2V/4A, 1.5V/
4A. 61/2"x61/2"x111/2". 7 lb. Supplied complete with tubes. Ideal for 420mc amateur
operation or for use in the 460-470mc citizens radio band. Stock No. APO -66....$8.95
Spare 368AS/703A tubes
$1.89 ea.
WE CARRY A LARGE AND VARIED

INVENTORY WHICH

INCLUDES:

AMPLIFIERS
AN CONNECTORS
CABLE
CAPACITORS
CHOKES

COILS

CIRCUIT -BREAKERS
COAX -CONNECTORS

FUSES

CORDS

CRYSTALS
DELAY LINES
FILTERS
HANDSETS

JAN TUBES

BRAND NEW IN ORIGINAL CARTONS
(

1B24
2C44
2D21

2J38

2348
2K28
2X2A
3D21A

6R40Y
6AC7'
6AG7

6ÁK5
8AL5
6J6
8SL7GT

)

Except as specified w.th

RKR-73
304TH
304TL

34.75
1.75
1.19
14.95
14.95

417A
705A

24.95 715B

0.89 715C
1.95 723A/ß
1.09 724B

954
955

956
957
958A
959

991/NE16
2050
8013

9001
3.95 9002

725A

.79

50.95
3.95
1.95
19.95
1.95
9.95
24.95
14.95
4.75
7.50

1.19 805
1.09 811

1.95
3.95
1.95
4.75
1.69
3.95
3.95

$0.39
.39
.49
.39
.39

.39
.29
.79

1.49

.39
.39
.39

9003
9004
.39
.69 829B
006
90
..39
89
6SU7GT/Y 1.29 872A
0C3/VR105 .89
6Y80
.88 902A
.95 931A
72/3B24
0D3/VR150 .69
Specify JAN tubes when ordering.
.75 814
.95 815

Manufacturera bulk pack JAN.

Wide Range Butterfly
Wavemeter & Oscillator
Elements
Precision wide rang« butterfly circuit elements. Sturdily constructed.
Mounted in ball bearings.
Suitable for motor drive. Ideal
for use as wavemeters and oscillators (See description. below.)
Stock No. Freq. (mc.) Note**
TN -20
105-330
1, 3

TÑ 30
TN3A

35-485
300-1000
lA

2,3

2, 6

Brand new, in original packing.
NOTES: 1) Aluminum construction
2) Silver-plated brass
3) Designed as oscillator element (955
acorn triode)
4) Has diode socket mounted on unit (965
as diode)
5) Has crystal diode mount fer 1X81

MAGNETRONS
MAGNETS
MICROPHONES

METERS
MOTORS
POTENTIOMETERS
POWER PLANTS
POWER SUPPLIES
PROJECTION LAMPS
RECORDERS

RESISTORS
SELSYNS
SCOPE ACCES.

SHOCK MOUNTS
SOCKETS
SWITCHES
TELEPHONE EQUIP.

TEST EQUIPMENT
TRANSFORMERS

TRANSMITTERS
TUBES

WAVEGUIDE
WAVEMETERS
WIRE

A PENNY POST -CARD WILL PUT YOUR
NAME ON OUR MAILING LIST.

DUBIN ELECTRONICS CO.
ELECTRONICS

-

November, 1949

$4.95
4.95
5.95
6.95

Crystal

INVERTERS
JACKS
KLYSTRONS
KNOBS

Immediate delivery from stock (subj. to prior sale). Open acct. to rated
organizations, others 20% with order balance COD. Prices FOB Corona,
N. Y. and subject to change without notice.

TELEPHONES: HICKORY 6-3066-7-8

Unit Price

DEPT. E-10

Inc

103-02 NORTHERN BLVD., CORONA, N. Y.
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BRAND NEW
ALLEN -BRADLEY
CONTROLS
TYPE "J"
ohms shaft bush. ohms shaft
50
5/8
1/2't 10K 1/8"*
60
1,8" 1/2"t 10K 3/8'
60
5/8' 1/2't I1K 1/4"
100
5/8' 1/2't 12K 3/8'
100
1/8'* 1/2't 15K 1-1 S
150
1/8'* 3/8' 15K
8"*
300
3'8' 1/4' 16K 1,4"
1 8'*
400
1/2't 20K 1 s"*
1./8'* 1/2"1- 20K 3 s"
500
500
1/2' 1/2't 22K
8"*
500
38'
1/4' 25K 1'5"*
600
1/2' 1/2' 30K 1/4'
600
1/8'* 1/4' 50K 1/8"*
1000 1/8'* 1/2"t 50K 3/8'
1000 5/8' 1/2"t 75K 5/16'
1200 1/4'* 1/4'
80K 1/2'
1

1

1300
1500
2000
2100
2200
2500
4000
4700
5000
5000
5000
6500

1/4'*
1/8'*
1/8'*
1/8'*
1/8"*
1/8'*
1-1/8

1/4'

100K
100K
3/8' 150K
1/2"t 200K
318' 200K
3/8' 250K
3.'8' 250K
3/8"* 1/2' 300K
5/8' 1 '2't 350K

1/2'1'

1/8'*
9/16'
1/8"*
1/8'*

3/8'

USSROV' .

1/8"*
1/2"

bush.
1/2't
3/8'
1 /4'
3/8'
3' S'
I'
I"
1_'1'
3 s°"t
1/2"t

3 8"
20K/200K/15K
3 s"
20K/200K/20K
'1"
45K/27K/2500
700K/700K/700K 3 i"
750K/750K/750K 1-3, s"
800K/800K
1-3/8"
800K
Imeg Imeg, Imeg 3.'4"
$1.95 each
*Screwdriver slot.
tLocking bushing.
1

ELECTRIC SPECIALS

(nationally known mfrs)

STANDARD BRAND HIGH FREQUENCY METALLIZED RESISTORS
-FERRULE TYPE, WITH CLIPS

14

600
600

15

1000

2.75

12

1.49

22

1
1

2600
600
2

1
1

400
00

6

6

1

10

3/8'
1/2't
3/8'
7/16'
1/4'
1/2"t
3/8'
1/2't
1/2"t
3/8'

Each

$0.75
.95
1.10
1.15
.28
.35
.35
.39
.59
.75
.79
.98
1.75

90v AC
3 Phase

30

400

3x4

Plug -In

3.95

PL -55
Lock -in Type

28¢
lots of 100
lots of 1000-250
less than 100-356

1/4"*

ohms watt ea.

ohms watt ea.

50 51.24
150 2.74

5
5

25
50
25

6
6

7

7.5
8

15
16

550
50
60
75
80
80
100

SPECIAL
WHILE
THEY LAST

1/8"* 1/2"t

130K/130K
150K/150K
200K/200K
250K '250K
300K/300K
359K/5K
350K/25K
500K/8K
500K/500K
560K/560K
700K,'700K
800K/75K

3000
2000
3000
3500
500
600
400

.25
.25
.25

3/8'
3/8'
2-1/8
1/2'
1/2'
600,'600
1-1/2
3/8'
1 /8"*
2K/2K
5/16'
5K/5K
2-1/8
1/2'
10K/IOK
3/8'
1/8"*
3/8'
20K/2K
1/2'
2-3/4
25K/10K
1/2'
3/8'
35K/5K
1/2'
401(17K
3/8"
50K/50K
1-1/4 lmeg'lmeg 3/8'
100K/100K 1/8's 4meg/4meg 3/8'
5meg/5meg
1/2'
100K ,100K 1.2"
$1.25 each
TYPE "JJJ" TRIPLES
shaft
ohms
1/80*

Volt.

.1

7/16' 1/2'
1'8'* 1/2"t
1/80* 1/2'11/2' 1/4' Imeg 1'8'* 1/2"t
1/8'* 1/2't Imeg 3/8' 3/8'
1/8'* 1/4' 4meg 1/2' 3./8'
50c each
TYPE "JJ" DUALS
ohms
shaft
ohms
shaft

100/100
200/200
500/500
500/500

POWER RHEOSTATS
OIL CONDENSERS

Mfd.

.98
1.24
.98

400

250

500
00

75

1ÓÓ0

1200
1250
1250
1500

000
2000

100
50

585
2.25 750
1.24

25
25
50
50
25
25
50
25
150
50
500
50
25
50
25
25
25

.98
.98
1.24
1.24
.98
.98
1.24
.98
2.74
1.24
4.95
1.24
.98
1.24
.98
.98
.98

$2.98
98

5

1.24

75K
.5 Meg.

100

100
3500 50
5000 25
5000 50
7500 50
7500 100
10000 50
10000 100
20000 150

BIRTCHER TUBE CLAMPS

BATHTUBS
Mfd 200V 400V 600V

1

8é

4/50V
8 500V
16,450V
25/25V
25/50V
25/75V
40 '25V
50/25V
200/12V
300/6V

198

200

210
220

190

210

230

.55

20é

230

250

1.0
2.0

290

320
440

350
490

.1

180

.25

....

2x05/1500V
2x.1/600V
21.25/600V
2x.5/600V
x1% 000V
2x200/9V
3x.05/600V
3x.1/600V
3x.25/600V
3x1/100V

350
500
550
270
300
270
280

250
350

590

490
400
450
500
400

"AN"

o

CONNECTORS

LARGE VARIETY AVAILABLE
Send your specs

7.5

-T

$395.00
$215.00
10c Ft.

-I

CONDENSERS-D-168574-I6MFD-400V-CO-EF-50--l-85°
other types.
TRANSFORMER-Commutator type -input -115V-50/60 cycle
@3AMP. type KS- 15059Lo1
TRANSFORMER -110V input -7500V output %2KW-Sealed
MC -363 A Range converter (Mickey Mouse) less tubes
long-ceramic & Bronze Standoff
INSULATORS
KW -220/5500V Bridge Type
TRANSFORMERS

1

7 50

C

TEST CORD -ES -718593 -WE Connectors
NETWORKS -D162693 -D164855 -D162769 -D162770 -T48149

2 50

and

dozens

of

phase -output 3x90V
$35.00
17.50
85.00

-8"

125

-5

85.00

VETSALCO INC.

"

20. Meg.
59.

3.

MF

1000
"

V.D.0

0

2500
3000

"
"
"

4000

"
"
"
"

4.

8.
2.
.25
2,
1.
2.

"

"
"
"

5000
6000
7000

-.1

20.
25.
30.
15.
28.

4.
5.
6.
8.

$ .79

.95
1.89
2.95
1.75
3.95
3.55
8.75
1.50
1.65
19.75
.65
1.29
3.95
4.75
5.55
4.25
6.95
2.75
2.95
3.19
3.45

35 KV

MF

330 V.A C
"

"
"
"

"
"
"

"
"

440

"

660

"
"
"

"
"

"

«

"

"
"

QUANTITIES LIMITED
-PLEASE ORDER EARLY
Prices F.O.B. Phila., Check or MO,
No COD'S

Minimum Order -$2.00

Send for our Flier

WOrth 4-0865

$1.85 ea.

6. Meg.

$2.95 ea.
OIL CONDENSERS - STD. BRANDS

and let us quote

-2-RC-188
RADAR -SA-SC -SG -SN -SO -SCR 296-SCR 545 -SCR 533
TEST SETS-OAK-LZ-SL-OAPI.F.F.-COMPONENTS AND UNITS.
545 OSCILLATOR-3CM-WAVE & WATT METER.
SONAR-QBD-QBF-NJ-components & equipment.
15 AC 60 cycle Input ideal for 400 cycle
AMPLIFIERS -400 Watt audio output
$125.00
test work
100
CIRCUIT BREAKERS-120 V AC-20-AMPS-H.C.B. Co
100
RHEOSTATS -50 watt-22--80 or 125 OHMS -Ceramic

The Electric Spot
Phila. 1, Pa.
.......................

132 S. 11th St.

SURPLUS

Laboratory Equipment
107-M Variable

GENERAL RADIO
Inductor

6I6D Het. Freq. Meter
726A, 727A VTVM
775-A Frequency Limit Monitor
(1.6 to 45 Mc)
FERRIS
16-C Std. Signal Generator 50
33A Crystal Calibrator

$35.00

$125.00

Kc to 28 Me

34-A U.H.F. Crystal Calibrator
18-C

$149.00

V.H.F. Signal Generator

WESTERN ELECTRIC
HA -90A H.V. Power Supplies. New
+ 4900.1000V: Input 110V 400 CPS
TS5/AP Range Calibrators. New
WESTON
Model 45 (0-75 V.D.C. + 0.5%
796 Megohmeter (0-200 Megohms)
MULTI FLEX
M G3 Spotlight Galvanometer
.00254

¡amp

Der MM

BOONTON
140-A Beat Frequency Generator
2%)
CPS
11(0-A QX

$15.00
$50.00
$35.00
$50.00
$125.00
$495.00

CHto EC5MKERS

120-A V.H.F. Circuit Checkers

$95.00
(3 Ranges-27-210 Mc.) For TV & FM
DUMONT 208B, 224A Scopes; 185A S.W. Gen
RCA Audio Freq. Meter MEAS. CORP. 78B.
560.00
SH ALLCROSS 630 Wheatstone Bridge
ALL PRICES F.O.B. N. Y. C.
WAREHOUSE SUBJECT TO PRIOR SALE
SEND FOR COMPLETE LIST

THE NATIONAL INSTRUMENT CO.

For Electronics

268

ea.
*Lugs
3. Meg.

2. Meg.
3.
15. "

Open Accounts to Rated Concerns
Prices net FOB our whse NYC

-I

Armory 4-4435

20.
25.
50.

MVO IND. 35 W. Max. 50KV Cont.

AT GREAT SAVINGS

POWER SUPPLIES
15 AC input
0-15000 V-.5 amp DC output
0-15000 V-.035 amp DC output-115AC input
CO -AX-CABLE -RG -38 -U-FLEXIBLE 55 OHMS

Ave.

"

4.

Washington St., N. Y. 6, N. Y.

78 -21st

"
"

*7.

.125

ALEXANDER MOGULL CO., INC.
161

5.
6.

"

1.

2.

AMPHENOL

.65
1.95
2.95
7.90

MVA IND. 20 W. Max. 25KV Cont.

.1

#926-C
#926-05

350
280
300

"

.03-.03

.

.

170

"

50

298

$

35. .1 Meg
100 W. 32K Ohm

MVP IND. 10 W. Max. 10KV Cont.
.25 Meg. 1. Meg. 7.5 Meg.
$1.28
.4
"
2.5 " 10.
"
.5
.75
.8

2.98
2.25
1.24
.98
1.24
125
1.24
150
2.25
200
1.24
2.25
250
350
2.74
(Discounts to Quantity Users.)

#926 -BI
#926-1322

MPO "
MPR "

250
225
50
150
50

225
0
30ÓO
3000

MPJ Non -Ind. 5 W., 330, 6000, 20K, 25K, Ohm
MPA
"
20 W..26 Meg

1.97
2.74
.98
2.74
3.25
1.24
2.74
1.24

150
25

#926-A
#926 -Al

.05033

SPOT

GUARANTEED

FAR ROCKAWAY, N. Y.

Paterson, N.

J.

Cable address NATINSTRU, NEW YORK
TELEPHONE FAr Rockaway 7-1123

November, 1949

-

ELECTRONICS

SEARCHLIGHT SECTION

you dog ? zeceive out

WESTERN4L ECTRIC
BELOW MANUFACTURERS COST

BARGAIN

!

BRAND NEW

0

REPLACEMENT
STOCK. BOXED.

CONTROLS

Write for complete list of new parts
GENUINE G.E. CARBON CONTROLS in al251
most all values, each
81
Switches for above, each

A Blast-Procf, Blare -Proof Reflex Speaker with a Projector especially designed
for use wish the famous WESTERN
ELECTRIC CRIVER UNIT.

GENUINE G.E. WIRE WOUND CONTROLS
201
2 watt, with switch, 251. Less switch
211
3 watt, with switch, 27Ç. Less switch

Heavy Gauge metal construction throughout, including the main trumpet section,
gives you peak performance without
blaring or blasting.

EXCELLENT FOR:
INDUSTRIAL PURPOSES
CALL SYSTEMS

WILL HANDLE UP TO 50 WATTS
WITH NO DISTORTION

CONCESSIONS
BALL PARKS
SCHOOLS and

A
110/120V, 60 cycle pri. Dull black case.
Fig. A. 740VCT @ 200 ma; 5V @ 3A; 6.3V @
$3.35
3A; 2.5V @ 5A; 10 lbs. Cat. No. Z234
Fig. B. 700VCT @ 150 ma; 6.3VCT @ 3A; 5V
Z202
$2.60
No.
@ 2A, 6 lbs. Cat.
Fig. B. 720VCT @ 160 ma; 6.3VCT @ 4A; 5V
$2.95
@ 3A. 7 lbs. Cat. No. 2203
Fig. B. 800VCT @ 200 ma; 6.3VCT @ 4A; 5V
$3.95
No.
Z204
Cat.
@ 4A. 9 lbs.
Fig. C. 750VCT @ 70 ma; 6.3V @ 3.5A. 5V @
$1.89
2A. 4 lbs. Cat. No. Z232
Fig. C. 700VCT @ 100 ma; 6.3V @ 4A; 5V @
$2.39
3A. 6 lbs. Cat. No. Z233
All

ANOTHER WESTERN ELECTRIC

A. WORK

SPECIAL

25% Deposit

95
aaa

With Order
Rated

F.O.B.
N.Y.C.

BALANCE

4 FOR $15.00

C.O.D.

from this list of typical
RADIONIC VALUES

REFLEX PROJECTOR

Unless

to toeiee9 esteute9!

ORDER

DRIVER UNIT with

P.

''

BULLETINS

eyau

A fortunate purchase of genuine Western Electric Voice Coil and Diaphragm
Assembly for the above unit at a closeout price.

BRAND NEW

IN$295

SEALED CARTONS

76 CORTLANDT ST.
MANUEL KLEI

NEW YORK 7, N. Y.

NBEEKMAN

3-9530

RECTOR

STACKED CONICAL TV ARRAY
High gain, all band, TV array at amaz-

inglylow cost. Direct coupling to 72, 150
or 300 ohm line with minimum loss. 411
G
durai construction. 10
7 .7
mast included. 16 lbs. 2852..

foot».n

2-6608

72 OHM COAXIAL

300 OHM TWIN -LEAD
100 feet
$ 1.25
11.25
1000 feet

7

phone: ACADEMY 2-0018 in NEW YORK, N. Y.

Per foot.... $0.04
3.60
100 feet ....

xe edö«d %/aheea!

WILLARD 27 amp 2 volt storage cell, plastic
$2.69
case; with vibrator. SC BB -54-A
TROUBLE LIGHT for 6 volt operation. With
bulb, shield and 20 feet of rubber covered
$2.25
cable terminating in battery clips
PLANETARY & GEAR DRIVE. 25 to 1 reduc-

tion-for test equipment, receivers, etc...

HOOK-UP WIRE

251

SHIELDED POWER CABLE. 6 conductors of
622; 2 of #16. Rubber insulation. Per ft... 8f
MERCURY SWITCH. 1 amp rating.Long leads.
Make or break determined by position.... 29Ç

Cavity Resonator

nits. Ham or citizen's radio
band. Black crackle aluminum cabinet.
2-955's.
$3.95
Includes
Great buy!
234 to 258

INSTRUMENT WIRE
JAN -C-76
SINGLE, MULTIPLE, SHIELDED,

ETC.

18f
18f

BC -366 JACK BOX
BC -606 JACK BOX

TERMS: 20% deposit with

order, balance C.O.D.

.:..
-

RADIONIC

EQUIPMENT CORPORATION
Tribune Theater Entrance

-_- - -

New York 7, N. Y.
::
A170 Nassau Street
WOrth 2-0421 :: Open daily 9 to 8-Sat. 9 to 5

Over 10 million Feet Available
gauges:

24-22-20-18-16-14-12

,,.

:

,

--.."7"-=-----='-"-

RADIONIC
Dept 4011

EQUIPMENT

Street,
A170 Nassau

CORPORATION

N. Y.
New York 7,

^

1_

=
latest Barcop
Sets, 1=
Television
and
Please rush FREE
Radio
of
gain Catalog and Accessories.
Parts, Tubes

I

of your

1

LEGRI

S COMPANY,

Inc.

INAME ..........................................
I

130 WEST 102 STREET

ELECTRON CS

-

November, 1949

NEW YORK 25, N. Y.

................
ADDRESS ...............................................

.....STATE.......

Ii

CITY........................----
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SEARCHLIGHT SECTION

*

*

A. M.'s FALL SPECIALS

AMAZING NEW BLACK LIGHT; Four Watt Fluorescent bulb, with ULTRA-VIOLET FILTER.
Ideal for Stamp Collectors, Amateur Photographers, and Hobbyists. Also suitable for detection
of Ringworm In scalp. Complete ready to operate from your 115 Volt AC outlet.
Type No. 1 Flexible Gooseneck Mount
$4.49 ea.
Type No. 2 Same as above, less gooseneck
3.95 ea.
Spare Bulbs for above
.35 ea.
Shipping Weight 2 Lbs. Include surcient postage.
SOUND POWERED HEAD á CHEST PHONE SETS, Good, Used, Tested, While they
Last
$9.50 per pr.
Shipping Weight 10 Lbs

GRAIN OF WHEAT LAMPS
Used for illuminating meters, compass
dials, airplane instruments, etc. Soldering iron removes lamp from base to
use in models, doll houses, miniature
trains, Xmas trees, etc.
Mazda G.E. 323
Mazda G.E. 328

3V..19.A
6V..2 A
Either type, doz. $1.50
MARKTIME

MOTORS
1/40 H.P. 3000 RPM UNIVERSAL AC -DC 110 Volt Dual Shaft ti' Diam. 13át long
Small 110 Volt AC 60 cycle, Shaded Pole. open frame Motor
2700 RPM Shaft 34' Diam. %' long. 1/70 H.P. Mfd. by Barber Colman

5 HOUR SWITCH
A 10 amp. timing device.
Pointer moves back to zero

$3.00 ea.
$2.00 ea.

after time elapses. Ideal
for shutting off radios and
TV sets when you go to
bed. Limited supply at this
special PRICE .. $3.90

MICRO -SWITCHES
YZ-2R5
BZ -RL
WZ-RLS
G-2RSTC
BZ -R5
MLB-320
M2RL-21

Leaf type
Leaf type
Leaf type

Leaf type

Norm.
Norm.
Norm.
Norm.
Norm.
Norm.
Norm.

closed
open or
closed
open
open or
open or
open or

closed

closed
closed
closed

10 Amp.

125
125
125
125
125
125
125

10 Amp.
10

Amp.

10 Amp.
10 Amp.
15 Amp.
15

Amp.

Volt
Volt
Volt
Volt
Volt
Volt
Volt

.35
.45
.40
.40
.40
.50
.50

Mfd. by Mu -Switch
Mfd. by Mu -Switch

G.E. SWITCHETTES
Norm. open
10 Amp. 125 Volt
Norm. or closed
10 Amp. 125 Volt
Norm. closed
10 Amp. 125 Volt

CR -1070C103 -B3
CR -1070C123 -C3
CR -1070C103 -K2

ea.
ea.

ea.
ea.
ea.
ea.
ea.

.35 ea.
.40 ea.
.35 ea.

PILOT LIGHT ASSEMBLIES
1' Smooth Jewel, Ruby, Emerald or Crystal Candelabra base similar to Drake No.
Same as above with miniature screw or bayonet base
35' Jewel, Dull Ruby. miniature bayonet base

.60 ea.
.50 ea.
.25 ea.

75

MISCELLANEOUS
VARIABLE CERAMICON, 4-30 mmf. 7-45 mmf. MM. by Erle
MOSSMAN SWITCH, Lever type. single throw Break six; make six
RESISTORS, Wire Wound 350 ohm, 25 watt
Standard Brand
300 ohm, 50 watt
Koolohm
SOLENOID. 0 Volt DC with plunger and Mtg. bracket
THROAT MICROPHONE, T-30-S Complete with
Neck Band
JK-48 Connector for above mike
PL -U Phone Plug & JK-26 Jack

Ohm

25 Watts
25
2500 Ohm
25
1.1 OHM 50 Watte with
8
OHM 50 Watts
250 OHM 50 Watts
No order less than $2.00. All
all orders.
6

345

.25 ea.
1.50 ea.
.10 ea.
.35 ea.
1.25 ea.
.39 ea.
.15 ea.
.40 per pr.

POWER RHEOSTATS
watts
175 Ohm
25 watts any

Ohm

25

.85 ea.
.85 ea.
1.25 ea.
1.00 ea.
1.00 ea.
prices F.O.B. N. Y. C. Add 254 to cover postage. 20% deposit required with

watts
Knob

Bise

Switch

&

NEW YORK 13, N. Y.

EVERYTHING

Transformer
220110V,

AN CONNECTORS

U WANT AT 50% LESS!
1

AN -3106-40-9s...
AN-3108-36-15s.. 69c ea.I
AN -3108-18-1P... 69c ea I

8/u Coaxial Cable

amp. 7000y. insl.l
Ship, wt.
lbs. No. T90 $1.956
i

Ilk

DPDT 24v DC. 300 ohms
Bette & Betts. Vacuum
sealed, plug-in type. Fite
standard octal socket.

400 CYCLE POWER

TRANSFORMER
H ermetloally
sealed
400 to
1400 cycle unite.
Typ TX97--2000
v.
Oma: 316-0-

-

°WUent

-

G.E.

for Arc -5; 274N; 807 or
Shipping

$4.25

$16V. 100ma. 115

V arl. with 80 v
tap Type 96-1578
ea.
$3.25
Type TX96-Filament Transformer 2.5v 1.25a; 5v, 3a;
6.3v, 2a; 6.3v, 4a ea. $3.25

(Jníversa

-\v\ü.C:äJ\\

- - --

SHEET METAL MACHINERY

-

NEW and Used
Brakes
Shears
Forming Rolls
Folders
Punches
Di -Acro, Pexto, Niagara 8: Whitney Equipment.
B. D. BROOKS CO., INC.
Han. 5226
361

270

: s':":^...

Atlantic Ave., Boston, Mass.

HOLTZSMALLE12Y

BOT

ADC 40

OHMRELAYMOTOR
I0
A
$17.50
$1.00
4
ANT. KNIFE SWITCHeS.D.T.
ALLIANCE OR RUSSELL 110V 30ACAMP...954
MOTOR.
$1.85; 3 for $5.00
We are Authorized Wholesalers for Micro Switch
Corp. and carry the largest stock of Allen-Bradley
Solenoids. Potter & Broomfield Relays. Guardian
Electric Co. Solenoids ana Relaya and Haydon
Clock Motors in all speeds. Electric Counters.

BLAN

EST.
1923

Experimenters and Inventors Supplies

64 Dey St., New York 7, N. Y.

Semi -

I

1

$1.10 ea.

W.E. 4850 ohms
611Á SPDT
1 amp contacts
#1t92

$1.25 ea.

CLARE 2000 ohms
N.O. 1 snip contacts

0.I
& SPST N.OI
111191.

3 PST
#R94.

89c ea.

W.E. 1300

amp contacts

Qne

89e

ea.

I

corp.

Y.

Prices Net

Our Plant

WAlker 5-9642
:h:i..:::8?: `...r...:ts:::....:Ëä:i,
.

HIPERSIL CORES
OVER 40,000 UNITS IN 20 DIMENSIONS, SEVERAL GAUGES: UP TO
16,000 UNITS IN SOME SIZES. AVAILABLE FOR IMMEDIATE DELIVERY.
SEND FOR LIST WITH COMPLETE
DESCRIPTIONS.

RAYTHEON MFG. CO.
Surplus Sales Dept. Waltham, Mass.
Tel. Waltham 5-5860-Ext. 2

8

Min. Order $2.50

JQ
365 Canal Sf., New
York

è:`y4' ti

tine

amp
conteetNo
S

Power Supply.
`1t. 18 lbs.
No. 285
16110

$1.95
-47263

CFT -47372
Kilowatt Demand Meter Totalizer containing
heavy-duty TELECHIION B-7, 1 RPM motor and
hundreds of watch size gears, clutches, springs,
etc. Shipping weight 2 llw.
5 for $10.00 $2.50
RADAR MAGNETS
$5,00 to 617.50
Write for Sizes and Weights.
RCA 930 PHOTO TUBE
$1.25
5 for $5.00.
MAGNESYN Pioneer CL -3
$1.50
,75
CRYSTAL DIODE IAN 34
$1.35
INSTANT. REVERSIBLE 50 RPM

SPIN

830.

1500V.
C.T.
150 MAI
Iz6.8Vat2.5A5Vat SA. Ex. I

$1.95

J

98c ea.

8

G.E.

KEYING RELAY

;,.

DPDT 10 amp
contacts, manual
200 ohm& Allied.release lateó

6.3V Filament

HI-SPEED

r

Switching
RELAY
115 V. A.C.

$1.79

Transformer

1

ANTENNA

39c ea.

50

C FT

WESTINGHOUSE

Auto

RG

GONIOMETER

1923

STEPDOWN

300 W., open frame,
$4.25 ea.
250 W., open frame,
$3.75 ea.

ISOLATION TRANSFORMER
Nat. known Mfgrs. 50 watt 2 windings, 115 V. to
115 V. 60 cy.
Ideal to prevent shocks from
small radios and medical and electronic devices.
Shipping Weight 5 lbs. Other sizes and 220-110
in stock.

Esr.

A. M. RADIO SALES CO.
CANAL ST.
CAnal 6-6084

Also available in 15 min. -30 min. -1 hr. at $6.55

.:

....

D.C. MICROAMMETERS
0-200 ua 3" eq. G.E. DO 60
0-100 us 3" na. G.E. DO 60
0-50 ua 3" sq. G.E. DO 50

NEOMATIC, INC.

879 Wellesley Ave.
Los Angeles, Calif.
Phone: Arizona 3-4897

11.00

R.F. MILLIAMMETERS
0-115 Ma 31,4," Weston 425
0-100 Ma 314" Weston 426

$12.00
12.00

PRECISION
PORTABLE INSTRUMENTS
Single or multi -range
D.C. Microarnmeters, from 6 ua full scale.
Thermo -couple Millfammeters, from 1.5
Ma. Thermo -couple voltmeters.

Precision Electrical Instrument Co.

146 Grand Street

CLARE STEPPING SWITCHES
Type SD -14, 20 stops, 6 levels Coli
12V, D.C. lists at $40.26; our low price
$13.00. All brand new In original
boxes, not war surplus.
Quantities of 4 or more $12.25 each

j10.00
8,00

New York 13, N. Y.

ONE-HALF MILLION

-

-

BATHTUB CONDENSERS
OIL IMPREGNATED
PRICES ON REQUEST

SHRIRO TRADING CORP.

130 W. 42d St.

November, 1949

N. Y. City

-
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TUBES
807 Sylvania
813 GE

$1.00
5.95

2x2/879

S

6AK5 Sylvania
6AK5 W. E.

6C4
12A6

24G/3C24
23D7
EF50

V R 150

.29
.19
.19
.35
.30
.45

1.35
S

841
1632

2050
2051

8011

OVER

.50
.39
.49
.65
.35
.49

Amphenol #77A-4, 4 contact for tubes with 1.156"
Mounting Flange: I'/e' cenbase diameter.
$10.50 per

ters
Diode Germanium

Crystal

MILLION

BATHTUB CONDENSERS

HIGH VOLTAGE TUBE SOCKET
GE

3

.69

$

Above Individually Boxed

C

OF ALL SIZES

#CGIN21
10

for $3.00

SAFETY INTERLOCK SWITCH

AVAILABLE

Arrow H. & H. #3391, SPST, normally open:
I
amp., 125 v.; single hole mounting; shank
$13.50 per C
length 7/16'

COAXIAL CONNECTORS
83-IAP angle plug
83-ISP (PL259)
83-ISPN
83 -IR

$12.
$24.
$24.
$28.
$30.
$18.

(PL259A)

(SO -239)

(UGI03/U)
83-IAC cap & chain
83-22R

FUSE EXTRACTOR POSTS
Litlefuse #441001 (1212) #411015 (1096)
screw driver operated, complete with 15
$9.50
fuse
Bessman
HCM, 3AG or 4AG, finger
$11.00
ated

per C
per C
per C
per C
per C

any one -if we have the
item you want

per C

4AG
amp.
per C

oper-

per

C

FUSES
Ratings:

,/,,$2../8,5 ''/s,

Ratings:

1,

3AG

3AG

$2.W Der

and
C

amps.
4AG

s/4

4, 5, 6, 8, 10, 12,
4AG
$1.50 per C
2,

PRICE

ONE

$3.00 per C
and 15 amps.

.22

$1.70 per C

AIRCRAFT POWER RHEOSTATS

each

f. o. b. New York, N. Y.

(Standard Brand)
#,1258 (AN3155-25-15) 25 watts, 15 ohms.4/$1.75
#1263 (AN3155.50.100) 50 watts. 100 ohms 3/$2.50

CAPACITORS

Mail your exact specification
as no returns can be accepted

(Standard Brand)

Tubular electrolyte. 4 mfd., 450 v., 15/16 x 2-1"
with wire leads
$18.00 per C
mfd. 7000 volts D.C., #26F681..55.50 each
Oil
Type F2L transmitting mica, .00015 mfd. 5000
10 for $2.50
volts D.C. working
1

-freight

All merchandise new and guaranteed.
Prices FOB New York warehouse.
Terms: 25% deposit on COD orders:
Open Account on approval of credit.

is too high -you know

it!

Headquarters for Resistors and Potentiometers

EDWARD R. REILLY CO.
218 Fulton Street New York 7, N. Y.
Telephone: WOrth 2-2852

Manufacturers' names supplied upon request

FREE!

LEGRI

MONTHLY BULLETIN

S COMPANY,

Inc.

NEW YORK 25, N. Y.

130 WEST 102 ST.

No strings attached. Just send us your name
and you'll receive our bulletin free of charge
each month. It's crammed with red-hot spe-

ARE YOU

cials at spectacular prices!

MY
WO t0> ozonsy

Electroniclruholesalerse me

yyLax 10a
e,t;sbu
1Rona
s-

2010 14TH STREET, N. W.
WASHINGTON 9, D. C.

J
107
fff.
C 1:21.-09
e9.Na,

PLASTIC TUBING
RARE BARGAIN
400,000 ft. of Extruded Vinyl Plastic Tubing from 3/16" to 1" I.D.
Write for prices and sample.

THE
SQUARE ELECTRIC CO.
Syracuse, N. Y.
Box 1172

320 N. Clinton St.
P. O.

ELECTRON ICS

-

November, 1949

GETTING

RADAR EQUIPMENT

FLYERS?

This

t,

-

ae®t

esosobº;y

'

87.a

yo.

Reonct
DSt;Sbat6 -

from the
pages of
the
Current
Issue

e

is
a "MUST"
Select Listing
those interested in components

for

HAROLD H. POWELL
632 Arch St.
Phila. 6, Po.

10cm search radar
APS-3 & APS-4 3cm search sets complete
SO -12 complete w/trailer & gas driven supply
50-9 10cm shipborne search set compl.
SCR -717B

w/spares

APR -1 receivers
QBF Sonar sets
SO -9 pulse networks

$750.00
1

microsec.

15

Kwatt
50-9 pulse transformers
AY -101D Autosyn w/calibration
2J1G1 Selsyn motor
Selenium rectifier, full -wave 115v, AC
250

ma DC

BD -77 Dynamotor

15.00
15.00
30.00

2.00
1.20

9.50

Phone:

MA. 7-5650-1

ELECTRONIC TUBE -MAKING

MACHINERY

For manufacturing radio tubes, electronic
tubes, cathode-ray tubes, lamps. New and
Reasonably priced, satisfaction
used.
guaranteed.
AMERICAN ELECTRICAL SALES CO.
New York, N. Y.
67 E. 8th St.

TRANSFORMERS
T-100 115v-400 cy 4580v. 2 ma 2.5v
5 amperes
T-118 G.E. K. 2745 pulse transformer
T-117 UX-9202A pulse transformer

4.00
30.00
30.00

Write for listings of other surplus bargains.

LERU

LABORATORIES, INC.

360 [Meeker St.

New York 14, New York

271
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TUBES

BUYING

SELLING

COMPARE OUR PRICES
Type

Price

IA3

$0.29
3.95
4.50
39.50
0.79
3.75
0.75
1.08
8.75
9.75
9.75
9.75
24.50
24.50
19.95
24.95
3.95
39.50

1B22
1B24
1B38
1N23
2C40
2C44
2D21
2.126
2.127

2231..
2.132
2.149
2.150

2K25
21(28
3C23
3.131

Type

...:
51321
4C35

5MP1...,
6J4
6C21
7BP7

15R
1O3TH

Price

19.50
24.95
1.95
4.95
19.95

Type
Price
217C .... 7.95
304TH... 3.95

Type

350B.

723A...

307A....

3.95
2.40
.79
1.80
19.95
7.95
12.50
1.80

37113....

388A....

4.95
1.00
1).95

417A
527
575A

....
703A

Price Type
4.00
6.00
24.95
7.95
10.95
9.95
5.95
3.75
6.95
10.95

PHONE

ONICS, INC. 869B....
872A....
874......

0.69

715A...

715C....
723A/B. .

725A....

730A.
802
803
804

South Carolina Power Company
c'o Purchasing Agent
952

Charleston,

S.

C.

Price

957
2050
2051

8012A....
8013A....
8025
9001
9002
9003
9004
9006
C5B
C6A
WL468

3.95
0.15
0.90
0.69
1.95
1.95
3.50
0.59
0.49
0.49
9.59
0.29
6.95
6.95

SALE

-one;

-

like new. Calib. checked
$210
One; panel refinished. Calib. checked. A-1 $165
BOONTON IOOA Q -Meter. Excellent cond
Calib. checked. (Similar to 160A model)
225
RCA 68B Beat Frequency Oscillator. Like New $130
RCA 69C Noise & Distortion Meter. Like New $130
GEN. RADIO 6501 Impedance Bridge. A-1 $136
DUMONT 158 Oscilloscope. (5 inch)
$40
HERMAN STICHT C-2 Meager. Batt. operated
Built-in charger. 500 volt. 3 scales 0-200
Meg. (No bat.)
$100
BC221 Crystal Freq. Indicator. Top condition
$72
Hipot-3000 V. Leakage meter 1 ma....
$45
Hipot-1000 V. Leakage meter 1 ma
$25
SOLAR model CE capacitor analyzer. Ex cond $28
SCR522 Transm-Rcvr. in wooden case. New $55
Nat'l HRO Jr. rcvr. (glass tubes) 4 coils
30 MC

300 TO 1000 MC.
IN ANY CONDITION

$90
HAMMARLUND HQ120S Ttcvr. No spkr. A-1 $95

Cash with order.

Shipping chgs. C.O.D.

SHOE PLATE COMPANY
513 Orkney Road, Baltimore 12, Maryland

West 42nd St., New York

Any quantities of new or used
Electronic Surplus Equipment:
APN-9, RTA-1B, TS -67, TS -170,
ARC -1,

ART -13,
BC -348, SCR -522, etc.

Teletypewriters complete, components or
parts. Any quantity and condition.
W-6651, Electronics
330 West 42nd Street, New York 18, N. Y.

ARC -3,

BC -221,

State Condition and Best Price
W-1165, Electronics
York 18, N. Y.

330 W. 42nd St., New

18, N. Y.

WANTED

WANTED TO BUY
UNIVERSAL WINDING MACHINE
Model No. 104 with all accessories. State
price and condition.
SOUTHWESTERN

P.

INDUSTRIAL ELECTRONIC CO.
0. Box 13058,
Houston 19, Texas

WANTED

WANTED

WESTERN ELECTRIC VACUUM TUBES
Types 101E', 102F, 272A, 274A or B, 310A
or B, 311A, 313C, 323A, 328A, 329A, 348A,
349A, 352A, 373A, 374A, 393A, 399A, 121A

TEST EQUIPMENT

W-6641, Electronics
330 West 42nd St., New York 18, N. Y.

W-1150, Electronics
330 W. 42nd St., New York 18, N. Y.

Ballast Lamps.

WILL BUY

All Types Aircraft Bulbs
24V

W

28V

-

RITE

H. FINNEGAN
49-57 Washington Ave.,
Little Ferry, N. J.

272

Quick ANSWERS

to your business
problems

...

HUNDREDS of miscellaneous
business problems can be
quickly and easily solved through
the use of the Searchlight Section of this or other McGraw-Hill

publications.

WILL BUY

W-8301, Electronics

330

FS -1148, Electronics
York 18. N. Y.

330 W. 42nd St., New

No Spier

WANTED

RANGE

Specifications are:
Range: 1.9-4.5 mc. &. 19-45 mc.
Deviation: 0-5kc. each side of center frequency
in first range and 0-50kc. each side in second
band.
Modulation: internal 150, 400, 1000, 2500. or 5000
c.p.s. l'rovision for external source.
Accuracy: .03% with aid of internal 500kc. crystal calibrator.
Output: up to 100,000 microvolts calibrated with
internal V.T. V. M., 84 volts uncalibrated.
Termination: 30 ohm line.
Power source: 12 volts do or 115 volts 60 cycles.
Further details can he obtained by writing

FERRIS 22A Signal Generators (2). 83KC to

WANTED
TN -18 -APR -4
or TN -3 -APR -1
TUNING UNITS

A limited number of this finest available laboratory instrument is offered subject to prior sale.

876

-FOR

change in assigned frequency, we have the following
used crystals which are in
f'rst class condition.
TRANSMITTING CRYSTALS -$10.00 each.
28 -Type FMT-X5, Motorola Part 48-B-82527,
1239.375 KCS for 32nd. harmonic operation on 39.66 MCS.
12 -Type FMT-X7, same as above.
17 -Type FMT-5 Motorola Part 48A475808,
calibrated to same frequency as above.
RECEIVING CRYSTALS-$5.00 each.
41 -Type 800, Motorola Inc., 884OKCS for
4th. harmonic operat`on on 39.66 MCS.

931A....

6.95
0.75 RX21.... 2.50
THOUSANDS OF OTHERS

Y

WORT 4.8262

SAVE OVER 50 PERCENT

Price Type

809
810
811
813
814
832A
833A
834
837
838
849
851
861

2.75
6.95
1.75
7.95
2.75
3.95
32.50
5.75
2.00
2.75
29.95
29.95
29.95
29.95
2.75

.

135 LIBERTY STREET NEW YORK 6, N

CRYSTALS -due to

P. O. Box

714AY ..

I-208 FM Signal Generators

quality; state asking price, age
and condition in first letter.

of high

Don't forget the

BOX NUMBER
When answering the classified advertisements in this magazine don't forget to put
the box number on your envelope. It is our
only means of identifying the advertisement you are answering.

When you want additional employees or a position, want to buy
or sell used or surplus equipment,
want products to manufacture,
seek new capital or have other
business wants
advertise them
in the Searchlight Section for
quick, profitable results!

-

The

SEARCH LIGHT
SECTIONS
OF McGRAW-HILL
PUBLICATIONS

Classified

Advertising

American Machinist
Aviation Week
Business Week
Bus Transportation
Chemical Engineering
Coal Age
Construction Methods & Equipment
Electrical Construction & Maintenance
Electrical Merchandising
Electrical World
Electronics
Engineering and Mining Journal
E. & M. J. Metal & Mineral Markets
Engineering News -Record
Factory Management and Maintenance
Food Industries
Operating Engineer
Power

Product Engineering
Textile World
Welding Eng.

Classified Advertising Division
McGRAW-HILL

PUBLISHING

CO.,

Inc.

330 West 42nd Street

NEW YORK

November,

18,

N. Y.

1943-

ELECTRONICS

SEARCHLIGHT SECTION
PRECISION RESISTORS -Over 2,500,000 In Stock

6 VOLT DYNAMOTORS

CARTER "MAGMOTORS"

"TAB"-Specialists in Precision Resistors

Perm Magnets. Extremely HIES. Compact 51/4x3 -3/432'W.
Lo -Temp Rise.
XMGT "MAGMOTOR" Inpt 5.5 VDC: Out Ist 400V/150Ma 571/.% Eft. 6500
RPM 4-s/4 lbs. ONLY

-We

Ship Types in Stock
0.1 Accuracy Up To 0.1 Percent
5770 14000 31500
689 1800 2400
0.1
330
74
32000

$8.98
RCVNG 'MAGMOTOR" 'net 6 VDC: Out.
ES. 4800
250V/100 Ma.
$4.98
4/1Ì5s ONLY °
stRPM

Both Units above SPECIAL

\k

,

V

$12.49

MICA RCVNG
& XMITTING

QD

WVDC Each
TypeA (*SilverMica)

CAPACITORS
Brand New!
Famous Mfrs
Rigid Specs.
Fig. Mid. Wv Each

.000015*

500

5.09

C .005
D .005

.000022

500

.04

D005
.0051

.0000240
.000025*

500
500

00004

.00005*

00
500

.000082
.0001

500
500

.09
.09
04
.09
.04
.04

500

.09
.09

.0011

500
500
500
500
500
500
500

.001i
2*

500

.18

.0001*

.0662*
.0003

.00047
.001

.001*

.00224*

.0025

.003
.003

.0033*
.004*

.04
.04
.04

.04
.09

.04

500
500
1000
500
400

.18
.18
.20
.10
.25

500
500
500
300
500
600

.35

.005
.006
.01
.01
.01

.10

.10
.08
.15
.17

Type B or Similar

.001

.04

500
500
500

.006
.01

.10
.15

Types C and D
Fig. Mfd. Wv Each

CD.0001
D .0004
C .00047
D .00035
D .00082
D .00085
C .001

D .001
D .0012

.20
.35
.35
.30
.35

600
2500
2500
600
2500
600
600

.20

.20
.30
.20

1200

600

®.002

.30
.75
.75
.25
.35
.75

1200

D .002
D .0022
CD.003
C .003
D .0035

2500
2500
600

1200

25000

C .0036
004

C .004
D .0043

1200
2500

CD.005

C

600

1200
2500

.40
.75

1200
600

1.35
.25

305

.006

D

.0062
D .0068
C .008

1200
1200

CD.01
D .01
D .013
.015
D
CD.02

1200
2500
1200

.40

.45
.25
.30
.50
1.25
.65

600
600

C .01

1.30
.45

DD98
2500

600
600

1200

. 03

033

0

.039

1600

DD

103

D .04
D .05

600
600

Mfd.

WV

.45

.98
1.90

600

D .033

1.65

1.90

Each

Type E-Apyro3. 3'H
3500
3000
5000
3000
6000
5000
3000

.65
.65
.75
.90
3.49
1.89
.85

.0015
.0025
.003
.005
.006
.006

3000
5000
2500
2000
5000
2000
2500

3.90
1.95
.90

.000033
.0003
.0005
.0006

3500
8000
8000
8000

.95
3.00
3.00
3.00
4.15

.000033
.00005
.00009
.0001
.0001
.00015
.0004
.0006

.90

2.40
.81
1.35

Type F or Similar

.001
.001

10000
8000
8000
8000
8000
8000
6000
5000
600
5000

.0012
.0015
.002
.0025
.003

.006
.01.4

.0003
.005
.25 .04
.40 .09
.95 .0006
:27 .00025

2500

D

Super Wide -Range High

G

Mfd.

3.95

3.95
3.95

4.25
4.25
3.65
1.85

3.95
9.95

Type G

4.75
4.75
5.75
9.95
4.95
8.95

10000
5000
1000
1500
6000
10000

Fidelity Amplifier Kit
20 to 20,000 cycles. 10 Watts.
Max.
Harmonic
Distortion
Full Output; only 0.5% at 5 Watt
output. Works with ANY Mike, Pickup or
RCVR. All -Electronic stage for use with GE/
Pickering. etc. VarReluc Magnetic&Xtal Pickups & Mike. Separate Electronic Bass & Hi Frog Tone Boost Tube Ckts. Self -balancing Cath
Foil, Phase Inv. 2A3/6B4G PP,4 other stages Plus
RCA
partly
Chassis,All Ler ss Output Xfmr, SPECIAL
IO Watt HI -Fi Kit-20to20000cps. Self -balancing, Cath Foil, Perfect Response, Phase Inv

Iß',°ó

at

$24.95

2A3less/Outpt

partSChassis

Xfmr, Incl.I RCA

Width Control Sim 201R4

300

400
400

400
400
400
400
400
500
500

600
600
600

600

15!

1.2

13

1

250
440

2

4
6
10

59!
790
100
180
10

2z.1
33.25
.1
1

150

.1

23

32!

1

3S!

!

4
6000

9060

606

98e
$1.15

606
0

600

600
600
600
700
1000
000

10

21.05

Ó5

3z
33.22
31.25
338

2.98

4

79d

34

.1

1500
1

500
1500

2000
2000

2000
2000

.025

25.1
5

5000
55 00

Focus Coil

HIV Cndsr

Magn

Kinescps

4

05

189

.2
2

4
2
.0075

00

7500
7600
12500
12500

220
220

98

.0016
.00025
1

4
5

Mfd

3305

330

1.25
1.5

39É

3300
33330

2

98!

330
330

3

89!

330
0

2.89

14.89
19.98
4.98

.65
2

45!

1.27 405
1.98
3.49 660
60

.29
1.98
100

.03
.1

1.98

1

3.75
2.25
9.98
16.00
10.9
12.98

4.95

5Se

550
650
650

7S

2.5
2.8
4
5
15

80d
51.ÓÓ

12" Kinescope Glareless

Mask. Yellow

TWINEX TV 300ohmCable
TV TWINEX TACKER

CRYSTAL DIODES

I2421

BACK GUARANTEE
MIN. ORDER F.O.B. N.Y.(.
ADD SHIPPING CHARGES AND
25%. DEPOSIT. PHONE WO. 2-7230

ELECTRON ICS

-

DEPT)

November, 1949

1

¡-`
Mg.'

5.50
1.00
1.75
1.50
1.50
1.50
3.00
3.00

$2.95

$4.00 D168391 ThermComp .90
8.30 D168392ThermComp 2.00
14.98 D170396 HE PwrMeas .90
.90
14.00 1C Bulb Time Delay
14.00 CW20259 Varletor38C 2.95
Xtal Freq Standards
14.00

IN21A
1112111
IN22
IN23
IN23A
3.98
12023B
27.50 200 Kc
3.98
IN27
27.50
IN27
1.75 14.98 1000cc/FT243 Mfd 2.95
.98
IN34
.84 7.98 4700 KO
3.98
IN43 2.79 23.98
I1044
1.25 10.00 CrOyataleKMfd HeOvens
11044
.85 7.50 Highest Accy & Stability
5010 5025.5055Kc,Ea$14.98
IN45
1.00 5.39 TX
tal Heaterny Oven-Bargain
IN48
1.15 10.49 Takes A
FT243 Xtal
íN51
1.08 9.49 TAB" Special
980
Beckman pH Meter Foundation
Industrial Type Removed from Precision Equip
-_..,
for INSTANT measurement of
pH.
With UltraSens meter
(SIMPSON 29 or equiv). In-

80
81.4
88

89.8

1.03
1.3
1 75

90
95
100

2.5

101

3

105

3.95

107
120
121.2
125

105.7

3.83
1

4.35
5

130

5.025
6.25
7

7.8
7.9
8

10.38

11.25
12

13.52
14.2
14.25
14.5

209.4
218

15
16
17
19

Orig.

Good

Equip.

SPECIAL

Usable

$19.95

20
22
23
25
28
28
30
31.5
37
48
49
50
51.78
55
56.7
80
63
68

Photoflash Kit
Complete Pwr Supply
with enders, lamp, data,
etc.

115VAC

Studio
1169

...$29.95

Klt Air Corps
set II5VAC or

Batt w/2lamp ..$53.95
I169AirC Flash Pwr Pack NEW,inclData $19.95
FlashCndsrs-7mfd/2500vdc/21.9W-Seo
$2.75:
5/12.50,15mf/33Ovac/1800dc
Inter 3-49, 25mf/
330vac/1800dc Inter $6.49. l6mf/600vac/2800dc
Inter $5.98 I6mmPAN50flImGSAPcamera,
54 rolls
$5.49
r.
HI -V P'Flash Pwr Kit Ideal 1800V Dblr
Ckt; 115VACinpt; Outpt-900V/35ma &
2x2.5V/2AeaWndgy/4KVinsSigCspeo
H'sld
PLUS 2x25mfd/90'Watt-Sec Flash Cndsrs&
Data for flash
$17.98
W/Flash Lamp
$26.98
SUNFLASH" SPECIAL! 100to300W-Sec
Inpt
Non-Darkening.ShockMtd.
100000
Flashes 4-prg IntChngble 5804X Data
$l0.98

260
271
275
280
288

289
299
300

310
311.5
320
325

Any

BA
BA
BA
BA
BA
BA
BA

35 l'/2VsimBURG 4FH
36 45, 221/,W BURG5308
37 l'/2V WalkyTalky
38 103'/2V WalkyTa ky
39 150/7'/2VBURGFSA100

40 90/1'/2VBurg4GB60

60/25'/2/4'/2V
BA 43 90/45/í1/2V
BA SI 67'/2V MlniMax
-11 BA 70 90/60/41/2V

41

riL

r.

C-

U

39$
390
890
290

$1.49
1.69

1.19
896
980
890

32.50

BA205U 3V Burg F2BP..8 for $1.00
WESTON STANDARD CELL 1.0194
Volts Average UnMtd
$5.98

"TAB

E SIX CHURCH ST.

Any

1

1.39

1.1

1.4

1.25
1.3
1.35

1.57
1.579
1.6

1.5

1.2

450
452
460
470

475
478
480
487
500
518
520
525

845
649
650

8500
8700
8770
9000
9100
9445
9500

21000
21500
22000
22500
22990
23000
23150

58333
60000
61430
62000
64000
65000
66800

6500

2750
2850
2860
2870
2900

6990
7000
7320
7500
7700

1906
1907
1908
1909
1910
1911
1912
1913
1914
1915
1916
1917
1918
1919
1920
1922
1924
1926
1960
1980
2000
2046
2080
2095
2141
2142

3100
3183
3259
3290
3333
3384
3500
3509
3700
3730
3760
4000
4030
4200
4220
4280
4300
4314
4440
4444
4500
4720
4750
4850
4885
4900

978
1000
1030
1056
1067
1100
1110
1150
1155
1162
1175
1200
1225

1899

2700

1905

3000

6840

7717

8250

20500

9710
9800
9900
9902
10000
10430
10500
10600
10900
10938

23325
23400
23500
24000
24600
25000
25200
25400
25833
26000
28500

11000
11400
11500

26600
27000

5000 11690 27500
5100 12000 28000
657
5210 12500 28430
665
5235 12600 28500
670
5270 13000 29000
673
5300 13100 29500
675
5500 13500 29990
680
5600 13550 30000
881
5730 13600 31000
684
250; Ten for
Size Above, Each
420000 550000
314000
238000
190000
198000 240000 316000 422000 570000
200000 245000 325000 425000 575000
201000 250000 330000 450000 600000
205000 265000 330000 458000 620000
210000 268000 333500 470000 650000
215000 270000 350000 478000 654000
220000 275000 353500 500000 660000
225000 294000 375000 520000 690000
229000 300000 380000 521000 700000
230000 307500 400000 525000 716300
235500 311000 402000 543000 750000
350; Ten for
Size Above, Each
8
4.25 6.5
3.3
2.25
1.65
8.02
4.5
6.6
3.5
2.5
1.75
6.7
8.5
3.673 4.7
2.7
1.8
9.05
7
5
3.75
2.75
1.9
9.5
7.5
5.5
3.9
2.8
2
10
7.62
6
4
2.855
2.11
7.74
11.55
6.3
4.23
3
2.2
700; Ten for
Size Above, Each
2145
2150
2160
2180
2187
2195
2200
2250
2300

C lte

Decks

57065

66650
87500
68000
70001)

72000
73500
75000
80000
82000
84000
85000
85750
88000
90000

91000
93300
95000

$1.98
761300
800000
813000
850000
900000
930000
950000

$2.98
12

12.83
13.
13.85
15
20

$5.98

P2 s

E

1

Ea.50
$1.5/2/3/3.75

49000
50000
52000
55000
56000

ROTARY SWITCHES

1

1

egoh ms -.12/.25/.6/.75/.83/.99

1

/2%OÍ$7 cy

HiVolt Precision Resistors

JAN -R29 MFC105 IMeg/IKV
'/s% aces, -.$1.98; 6 for $10.
WW 20Meg/2UKV/%2% ..$15.95

11

2

1

2

360

270
2

300
210

3

250

2

190

1

5

350
390

1

or 2'/2Meg/5W/7.5 KV
wkg Ea
$1.08; 10 for $8.98
MVP 5. 7, orlOMeg/lOW/111KY
wkg Ea.
$1.49; 8 for $ 0
12Meg/IOW/IOKVwkg600 $1.49;
MVZ
30Meg/20W/25KV wkg
Ea.
$1.98; 6 for $10.
MVE 50Meg/20W/40KV wkg
Ea.
$1.98; 6 for $10
2

5

2
2
2

1
1

7

2

1

9

2

1

11

45

490
410

s
2
2

2

5

1

11

2

450

4
3
4
4

6

DAVEN ATTENUATORS
Brand New

Bé
270

6

21

1

HiVolt HiFreq Resistors
MVT

48660

7900
7930
7950
8000
8094

2635

1900
1901
1902
1903
1904

HiVolt Resistors

/1,

43000
45000
47000
47500
48000

1898

850
854
899
900
910
917
946

733
740
750
800

1322
1350
1355
1400
1488
1495
1600
1510
1518
1600
1840
1646
1650
1670
1680
1710
1712
1740
1770

841

40000
42000

17500
17977
18000
18300
18380
18500
18800
19000
19500
20000
20441

806

1892

1830
1885

1250
1260
1300

540
550
575
580
688
600
612
625
633
640

16800
17000

1894
1895
1896
1897

711

899
700

Any
Vacuum Precision

3

3

1
1

6

490
630
790

2

Steatite SectionsHiV &

RF

5000oh ms/20pos $1.98

Batteries-Gtd

Brand New Shelf Dated-Tested
BA 34 7'/r/6/41/2/3/l'NegV

150000
155000
160000
165000
166750
167000
169200
175000
180000
180600
185000
186600

Megohme

SylvaniaR4330 12millionlumens,100W-Sec $14.98
X-400 Air Corps Lamp
$11.98

Sig Corps Dry

440

230
235
240
245
245.4
250

100000
110000
115000
116667
120000
125000
130000
135000
140000
141000
145000
147000

M

Basic

410
414.3
418.8
425
428.9
427

33000
35000
37000
38140
38500
39000
39500

5910
6000
6100
6125
6140
6200
6300
6495

1818

389
390
400

14250
14400
14500
14550
14600
15000
16000
18500

2450
2463
2485
2490
2500
2525
2600
2825

697

350
360
366.6
370
875
380

220

Cond.

List Over $175.

340

220.4
225

Battery Operation. Less Case &

Access.

135
140
147.5
150
160
165
170
175
179
182
182.4
200

6.5

cludes BECKMAN Helipot. For

THAT'S
BUY

-'TAB" MONEY

590

$1.10
$2.98
$2.98

THERMISTORS-VARISTOR
Type Each 10For D167019 VolLimitr

ts[

S3

IOOft

5000HvyDtyStaelesBoxed

980

3.95

690
980

$4.98
$2.69

V'OutpfXfmrSimRCA204T2

AA

6

39f

Ion Trap Magnet RCA2O3D1
RCA HIV DetlXfmr2llTl

95.00

Each

$2.98

SOOm mf/IOKV
SOOm mT/2OKV

HiVolt Cndsr

740

1.90
.49
3.98
5.95

7000

2.69

.1

.25
.1
.5

6000

6
2
3

8

$4.98

HV.Horiz&Del Outpt Sim 21175&ckt Data 2.49
890
UTAH9318H60 Xfmr H'Sld
890
UTC 88662 VBOXfmr H'Sld
$2.49
TV Yoke SPECIAL

3.98
4.
8.98

36003000

25f 15000
25000
12! 25000
22!
50! VAC

5
150010

3000
000

! 500
5000
!

.25

2

2000
2500
3000

390

Sim 20202

Focus Coll

Oil Condensers- Famous Makes
Each
Each WVDC Mid
4

$14.95

XTRA SPECIAL-New TV Parts

VWDC Mfd

2000

75

0.116
0.42
0.425
0.607
0.7

5000ohms/3opos. 2.49
"TEE" Dual 5000
ohms/20 Pos.. 2.98
IRC lO0,000ohms/20

2

2

2
2

2

3
4
5

DOS

3

3

3

3

3

12

65

1

IRC 250,009ohms/20pos
2.49
Rheostat 20ohm/50 Watt w/knob
& Dial Plate
690
Rheostats 25Watt I RC&Ohmite

Slotted Shaft 350, 500,

1500,

for
980
MERCURY
THERMO-REGULATOR
Instant Action. Dual Circuit
320105°F RESEARCH, TEMP
CONTROL, FIRE PREY. 41/2".
Write for Data List 320. Only
5000 ohms 3

980;

NEW YORK 6, N.Y, U.S.A.. CORNER

12/$10.

TAHAT'S

BUY
CHRUOROCH

&LIBERTY

5

790
950
98
!

$1.05

Full Wave Bridge Rectifiers
Out
Amps Each
14V
3.5
18V
$3.98
5.
18
14
4.98
6.49
36
28
3.5
28
5.
8.49
36
136
116
3.5
19.49

In

Full -Wave Bridge
Ea. 490

Sel Rect

for

Pwr Inpt 115ío130
Outpt
115VDC/40ma.
10/4.49

Relays or

VAC:

TAB
MONEY BACK GUARANTEE
MIN. ORDER F.O.B. N.Y.C.
ADD SHIPPING CHARGES AND
2S° DEPOSIT. PHONE WO. 2-7230
'

S3

Its.
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SEARCHLIGHT SECTION

fflomm* * *SPECIALS * * *

Write for Your

SNOOPERSCOPE INFRARED
Image -Converter Tube HiSensitivity simplified design Y dia.,
Willemite screen -Resolution up
to 350 lines/in. Complete data &
Tube. "TAB"
SPECIAL
2 for
$14.50

BLOWERS

28vacdc
$3.49
70CFM I15V400cyUSN 4.49
4.95
100 CFM 28vacdc
5.95
100 CFM 12vacdo
Xfmr 12 or 28v to 115vac
40 CFM

for quantity prices

Write

2Tubes&Xfmr

Kit.

866A

Inpt: Outpt: 2.5vct/10A/I0
KVins PLUS sckts
Kit

872nA

Xf

TubesSckts

15v6Oryo

9.98

1A3
1A4

.59
1.26
.70
1.26
.69

..

1A5GT
lA6
1A7GT. .
1B3/8016
1B22 /471A

.81

.

2.95.

0

9.00

11323

45
4.50

111

11126
11327

4.75
3 39
3.24
45.00
37.00
29.95
49.95
49.95
49.95
49.95
29.95
1.26
1.27

1B29

1632

1B37
1B38
1B40
1B41

IB53

1B54

IB56
1B60
105

lC7G
1 DSGP
1E5
1E7G

1F4G
1F7GV
1G4GT.
iG6GT.
11I4G

IH50

1J66G

1.25
1.38
1.17
1.05
1.55
1.05
.67
.87
.65

.

.

.
.

.. .

1.98

69

4

1

LÁ4GT.

1.05
1.05
.85
.96

1LB4
1LC6

1LE3GT.

ILN5ILH45
1.75
1N5GT
1P5GT

.69
.69
.85

.

1P24p

.96

1pppSGT..

75.03
98
1R5
.59
1S4
.49
1S5
.54
1T241/GL34
3.54
iTSGT.
1.05
1114%1294

lU4

9

.69
.54

U5

1V

1Z2
2A3

1.98
1.25

2A4G

1.08

2A5
2A6

.86
1.05

1.05
.98
.85
21322 /GL559 .73
2C21/1642 .81
2C22/7193: .25
2C34/RK34 .55
2C39
18.00
3.75
2C40
2C43 /464A 8.91
2C44
1.69
8.10
2C51
2021E5

.98
2E22
1.34
2E24
2.98
2E25/11X65 2.98
2221
11.98
2221A
11.98
29.95
98.00
2226
14.50
2.127

Xtmr

4247

4T4/2
5C22
5C30/C5B
5021
5223
5229
5230

ST4GY.
5U4G
5V4
5W4

..

5X40

5Y3GT

. .

5Z4
C6A
6A3
6A4

45.00 6K5GT. .
9.95 6K6GT. .
47.00
9.95 6K8G
25.95 6L5G
14.25
17.39
49.27 6N7GT
G
1.96 6Q7
.52 6R6S7G
.95
.87 6S8GT
.71 6SA7GT
.38 6SB7Y
81 6SC7
8.35 6SR5GT
.98
1.29 6SG7
1.02 6307

.
.

.86
.45
.55

.98 12226
:9Ó 12H6
81 12J5GT..
.75 1227GT..
1.81
.79
.45
.81
.65
.45

.63
.38
6A7
6SJ7GT
.55
6AB7/1853
.84 6SK7GT
.45
6AC5
1.08 6SL7GT .
.55
9 95 6AC7
6SN7GT
.55
39.95 6AD6
2232
.81 6SN7WGT .89
14.50 6AD7
1.17 6S07GT. . .47
2234
23.98 6AF6G
.87 6SR7
17.25 6A05
2237
75
.63
13.89 6AG7
1.08 6T7G ..
1.19
34.00
2238
6AH6
.98 6T8
.98
39.95 6AJ5
2247
.85 6U5/6G5
.72
45.00 6AK5
22
6U6GT
.89
2.149
24.00 6AK6
.81 6U7G
.54
2250
40.00 6AL5
.63 6V 6GT . .
.65
40.00 6AL7
1.00
2J56
81.00 6A05
.63 66X4G .49
2261
39.00 6A5
6XSGT.
.55
62
39.00 6ASS6
1.98 6Y6
.87
24.50 6AS7G
2K23
4.68 6Z7G
1.23
24.89 6AT6
21(28
6ZYSG . .
.67
24.95 6AU6
21(29
.63 7A4/XXL
.57
54.00 6AV6
.52 7A5 .
1.05 6134G
23G
.69
6137
.89 7A7
.56
3A4
.36 6B8G
1.05
3A5
6BA6
7ÁG7
.8S
1.95 613E6
137/1291
.59
2.68 6BF6
.59 7B5
.7S
1.853B22
6ß06G
1.49 7B7 .
.60
4 5
31325
7B8
.70
3B28
.
5.89 6BJ6
.59 7C4/1203A .36
.
3C23. .
2.48 6C4
.24
3C31/C1B. 1.98
.47 7C6 ..
.&1
3C45......24.95 6C6G
.55
306'1299. .85 6C8G
1.05 7C23
69.95
31321A.... 1.37 6C21 .
23.95 7E5/1201
.89
3022.... . 7.49
.69
7E6
3E29/829B 4.89 6E5
.81
54
.65
05
.89 6F5..
155
1.03
.79
9 7H7
.65
3V4
.69 6F7G
1.00.5
1.05
4A1..
1.29 6F8G
1.04 7L7
.86
4B27/201 2.49 6G6G
1.05 7pN7
.85
4631
18.95 6H6
.43
.72
4C33
81.00 6H6GT. .
.38 7S7
1 Ó3
4C35
19;95 C6J
4.75 7T7/7G7
.89
4032
7.98 624
5.75 7V7
4231
95.00 6.15GT . .
.48 1ÓY4
.66
4.132
95.00 6J6
.78 12A6
..18
4242/700 29.85 627
.75 12A7
.96
.

.

.

34

12L8GT..
1207GT.
1238GT..
12SA7GT
12SC7
12SF7
12SG7
12SH7

12SJ7GT :
12SK7GT
12SL7GT
12SN7GT
12SQ7GT
12SR7GT
12X3

4R7
15E
15R

.85
1.44
.75
3.98
.98

FG17

91.98

RKI8

9

19T8

1.17
4.98
4.85
3.20
PJ22/CEIC 1.49

20
7221
REI.21
RX21

24G45
25A3C24

1.04
.55
1.46
2SZ6GT
.55
9.50
FG27A .
.36
2807
31
.36
32
.89
4.98
F032
.95
32L7GT
8.49
F033
.65
35135
.59
.60
35C5
35L6GT
.54
.42
35W
.55
35Y4
35Z5GT
.41
REL36./624 .75
.36
37

2SL6GT
25Y5

.5A5

.

.

CRC40
43

45S/VT5241

4
58

EF50

3.11
57v/150ma, 5v/3a, I2v/4a
3.98
550vct/275ma. 5v/4a, 6.3v/6a
1.89
480v/80ma. 6.2v/4a, 5v/3a
420vct/85ma. 6.3v/I.9a, also pri 6-1224.115vdc & 230vao ..2.39: 2/4.39:
2.49
370v/75ma. 6.3v/2.Ia
225vct/750ma, 6.3v/4.15a. 5v/3a 3.89
220v/50ma.5v/6.5a. 6.3v/2a, 6.3v/la 2.39
MONEY BACK GUARANTEE

F.O.B. N.Y.C.
ADD SHIPPING CHARGES AND
25° DEPOSIT. PHONE WO. 2.7230
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Filament Transformers
6.4vct/.9a 6.4
vct/1.8a,6.4v/.9a,6.4v1.8a,6.4v/.6a 5.29
4x6.3v/4a, 3x5v/4a
4.50
6.4v/12a, 6.4v/10.6a, 3x5v/3a, 2.5v/1.75a
4.98
Usable as Auto former
10.2vct/10a. 12.2vct/.7a,

12.6v/3.5a. 16.6v/1.25a
2.98
2.98
6.3v/6a. 6.3vct/3a
2.29
6.3vct/2.5a, 6.3vct/la
2x5V/.065 KVApri (for 872 A fils 7.95
3.98
5v/3a. 2.5v/10a
4.95
2.5v/I.75a, 4v/16a, 20 KV ins
Svct/I0a/100-120V Inpt or IOvct/IOa/200.
5.98
240 Vinpt
5v/5a/110Vinpt or I0v/5a/220Vinpt 3.25
2.5vct/20a/I00to120Vin or 5vet/20a/200
7.98
to 240VInpt
3.95
2.5v/IOa/10K V (for 866's)
1.19
12.6vct/20 ...$1.49 6.3vct/la .
1.39
7.5vct/12a ... 3.29 16.3v/.6a
12.95
6.3vct/4aGudto6.5a 5v/115a
7.95
1.69 5vct/60a
6.3vot/2a .... 1.39 ' 2.5v/2a (2x2). .69
i

THAT'S
A

BUY

"

1.20
1.49
.40

9

.56
.89
.47
22.98
12.75
2.29
1.15

.

71

11.95

460/

530

1.

WL531

1.95

GL534/
1S21
544

90

Data..

.75
3.95

12GP7

.16
.27

12LP4

Parts

7.98
10.98

HF200 11.98
WL468
7.49
RH507 . . 9.98
527
7.49

1.95

&

884/605G. 1.45 9077
.95 9LP7
885
10ß74
0
1Ì9 10F74
922
.85 12077
923
1]6 12071
930

954A
955
956
957

4.98
.205
1.69
GL546
550P1
19.95
4.98
12.75
SD968
575A/975
73
.25
.19 991
60113
9.50 1000UHF 59.95
.56 KU610
75R74
.18
.27 CK1005
.45 11Y615
76
5.98
20.00 1609
.45 WL619
77
5.55
7.49
KU627
1.42
8078
.36 631P1/SN4 3.98 1614
.89
1616
81
1.29 WL632A. . 8.98
.18
3.50 1619
FG8IA
4.45 701A
4.95
702A/702B 3.20 1620
82
3.75
.89 703A
1.69
1.08 1624
83V
1.05 704A
.37
1625
84/6Z4
.57 705A/8021 1.05
.35
7.98 1626
707
.26
.65 1629
89
.36 710A/8011 1.49
.89
1632
VR92
.23 713A
.97
7.29 1633
70104 . . .14.98 15E
.61
717A
70105 . . .10.75 721A
1.89 1641/RK60 .68
HY1I4B
.81
.95
2A/287A 9.95 2050
HY1I5'145 .80
6.95
117N7GT. 1.36 723A
.85
14.95 5514
1177.3
.49 723A/B
5.85
3.90 5516
117Z6GT
.77 724A/B..
.69
9.36 UX6653..
117Z7GT 1.49
1.45
6.98 8012A
7127A
16.95 726A
2.50
29.98 8013A
VT127A/ WL534 726C
1.90
10.90 8020
2.45 730A
.34
4 75 9001
CV147
7.90 803
.30
6.90 9002
155
.98 804
35
3.80 9003
05
9.85
VT1S8
9004
1.10
70166
.49.00 807
:99
1.35 9005
FG172 . .29.50 808
.18
2.40 9006
F0190 . . .12.98 809
C'Ray Tu
7.90
Tubes
2058 / VT2 1.98 810
4.85
1.67 2AP1A
211/VT4C .45 811
9.95
RX215
2.98
8 98
WE2I5A
.25 813
98
2.61
GL227A
2.90 814
2.65
1.39 3CP1A
15
1.20
231
1.95
.98 3CP1-S1.
250TH . . .24.98 816
.42
250TL . . _24.98 826
2.7DPI 5
3.98 3EP1
8.49 SD828
282B
1.49
7.29 3FP1
5.95 829B
304TH
3.98
304TL . . . 1.39 832
4.95
4.20 3071
307A/RK7S 3.80 832A....
3.49
.95 3077
836
5.90
2.35 4API0
A
2.90
2.79 5BP1
327A
12.98 838
4.50
2.75 51374
1.3 842
1.75
5CP1
.39
1.98
350
50B
7.50
4.15 SCP7
845
.8 &1
37IB
6.49
5FP5
14.95
C376
2.98 851
1.26
1.62 5FP7
869
18.95
10.26 SF714
.49 861
388A
4.95
.45 5071
393A
11:95
5271
.95
3.80
75 865
10.95
.99 5272.
7.98 866A
FP400
18.00
1.00 SLPI
19.95 866J R . . .
417A
18.00
5LP5
1.90
868
7223
3.45
GL434 .
18.00
5LP7
30.00
869...
6A/2C40
3.95
1.49 SMP1
1.80 872A
4.65
.55 71377
450TH.. . .17.75
12.95
.36 7CP1.
39.95 876874
450TL
5.95
71477
1.95
1.90
GL451
.95
1.85
1.37
1.67

CRD72
CRP72

4051

.

3BPI5

.

110V, 750

Watts. AMERTRAN
RAYTHEON

x.5/5,

220-440V

$6.98

Outpt

2.5V/15
G-E Autosyn/Selsyn ServoControl Xfmr
Type 20G12 Inpt 115V/400cyo, I
1.49
phase, Sec 9 phase 21010360V
POWER PACK KITS
$2.98
250VDC/60Ma & Filter
4.49
350VDC/125Ma & Filam Supply
9.98
550VDC/200Ma & Fliam Supply
1200VOC/300Ma & Filam Supply-21.95
39.95
15000V'Dblr/35Ma & Filter
Television Pwr

Supply Xformer

HiVolts for CR'Tube T
to 20' & Plate Volts
ALL Tubes & ALL Fil's
Supply Compi w/data for
5000 to 20000 Volts w/ Quadrupler Ckt. WDGS: Full Wave
6.4V/10.3A,
Dlvrg
300VDC/275Ma,
5.4V/8A, 2.5V/3A, Hyperall Core 011$9.15
Impreg USN Spec by WECo
FILTER CHOKES
13.5Hy/I Amp/42 ohm/17KVIns
549.00
2.95
15-29Hy/150ma Swinging Cased
12Hy/300ma $3.95: 3Hy/40ma 3 for 1.00
15Hy/400maor2OHy/300ma/12KVins 7.95
8Hy/150MaNewUTC crckd T'Bd 2/2.25
5OHy/125maCad.$1.95. 12Hy/275ma 3.29
8Hy/100ma ... 1.10: 10Hy/30ma.....59

T A

1.98

9.95
28/115vao

115vacdc
115vacdc

STEPDOWN XFORMER 220 to

10800VCT or 21000v/DBLR/95ma $19.95
18.95
7500V or 15000013LR/35ma
5000V/I0ma (for 2x2's) Csd
7.95
3.29
1800v/4ma, USN Csd HIVins
1200vct/300ma, 18v/la Csd HiVins 6.95
4.98
490v & 355v/325ma
2x330vct/IDma (or 66(Nct/IOma) Csd
HiVins
.98

I

.25
.54
.50
.57
.27

39/44

12v/I4.25a.
19.2v-18.3v17.5v/2.5a, 2.5v/IOa, 30v/.05a. Autoformer on Prl
$19.98
I700vct/(Oma, 6.3v/I, 2a, 5v/3a.. 4.98
1550vct/150ma, 6.3v/4a, 5v/3a
898
1320v&375vct/110ma, 5v/3a, 2.5v/3.25a,
6.3v/2.75a
7.25
1000vct/200ma, 90v bias, 6.3v/5a, 5v/6a,
18v/.55a Csd
6.95
1000vct/150ma, 300V
bias. 6.3V/5a.
5v/3a. 2x6.3v/.65a, 6.3v/I.25a 4.50
I000vct/45ma. 795vct/80ma & 360vct/55
ma 3x5v/3a, 6.3vct/Ia,
4.95
6.3vct/300 ma
4.49
900v/3ma. 6.3v/2a, 2.5v/3a
2x5v/3a
840vct/I Orna,
53Ovct/21ma,
3
98
6.3vct/.3a
3.49
770vct/70ma, 6.3vct/2.5a, 5v/2a
3.95
770vct/2.5ma, 2.5v/3a
700vct/120ma. 115v/IOOma, 2x6 3v/la,
2.98
5v/2a
2 5v/2a,
700v/Ima,
2x295vf56maDC,
3.49
6.3v/3a, 2.5v/3a
3.29
650vct/175ma, 5v/3a, 6.3v/2.1a
2.89
580vct/50ma, 5v/3a, 6.3vct/2a
2240vct/.5a,

ORDER

.34
.35
.78
.75
1.59
.55
.79
.55
.55
.56
.55
.34
.55
.55
.63
.54
.54
.37
.90
.81

14136

Plate Transformers

MIN.

.145

12K8

Plate and Filament Xformers

TAB

.56 50135 ..
.84
.45 50L6GT
.79 53A
.59
.69 RK65
.89 FG67
.56 HY69 . .
.89 70L7GT

12A8GT .
I2AH7GT
12AT6
12AT7
12AU6
12AU7
12AX7
12BA6
12BA7

TRANSFORMERS 115V 60 Cycle Input

53

&

100 CFM
180 CFM

"TAB" TESTED
& GUARANTEED

2B4
2B7

CFM

250

12K Vine

&

TUBES
.
0A3/VR75
awl
0A4
1.05
OB2 ..
1.80
OB3/VR90 .67
0C3/VR105 .75
OD3/VR150 .49
OZ4
.87
CIA
9.95

250 CFM 28vacdc

$5.95
1

Volt Scope
Pwr Supply Xfmr
Ideal CRT Xfmr 1800V
Dblr Ckt; I15VAC Inpt:
Outpt: 900V/35M a. 2X2.5V/
2a eaSect 4KV ins SIIC
Spec, HermSld. Two 2X2
tubes & ALL Fltr $5 98
1800

Cool That Tube!

$7.90

"Tabogrom"-

FREE

B"

DEPT.11 E SIX CHURCH ST. NEW YORK 6, N.Y. U.S.A.

12JP4
I2KP4

12.33
2.21
19.75
24.50
12.49
49.98
12.80
34.75
34.75
34.00

12074. _49.98
16ÁP4
902

55.00
3.75
89

916/3ÁP1. 4.75
89.98
91
914
45.00
Tunear Bulbs
2.25
12X825
2.49
16X897
2.95
20X672
1890480E 3.49
2.95
199698
2.50
289881
3.98
859483

IPI

Ballast

7H12
9-3
10-4B
13-4

20-4
1(49-A
K5511

MSSB
L62Á

.49

.49
.49
.49
.49
.49
.36
.36
.39
.49

K80ß
WLI21A.. 2.61
C376
ZB583

2.98
3.98
.50
.60
.50
.07

Mazda pilots

44Box 10
49 Box 10
55 Box 10

Each
S6/T4 Ea
64

100W/20V
313/28V
32373V

.15
.25
.15
.10

Sylvania 56/
.15
W6Rhs2C7/
7W /120V .09
DIºlco type
Bull's Eye
Pilot Lite
Complete
w/S6 115V
bulb or neon
bulb chrome
2/980
Neon Bulbe
NE2/100 for 3.98
NEl6/991. .25

.24
.35
NE32
NE51 /NE20 .07
Tel Slide Lamps
6, 12, 24, 48
55V Each. .18
Tubes Gtd Exc

NE45/ t W .

Open 711 &
Breakage C'R
Tubes Gtd
only Via
R' Exp.

Modulation & Audio Xformers
ld
MODULATION STANCOR USN
5
PP Uparallel 80 sToPP607's RF/2 000
$4.95
ohm Load 240 Watts Peak
PP807'sto829RCA5500to 2600 ohms 4.50
Amertran USN 3600 or 900 to 30 or
12.95
60 ohms/500 Watts
UTAH 12W UnivOutpt 5999 Any Tube
1.39
Any Voice Coil
WE Output 300W
$12.98
PP805to90ohmVC HIFI
3.49
30W
UTC LVM- II LineAutotormer
To
:%M
UTC
Meg,r $13n List.
Grid 200 oohms, To ike
10/535
Only $3.98'
Comb HI -Gain Dyn Mike &
(UTC/Super
V
matching
Elec 3wdg, 600 ohms CT&4000
ohms Tapped 250 & 150 ohms.
With Exc
Shielded. H'Sld.
Fidelity Dyn Mike. Both units
ONLY
u
RCA Univ Outpt Xformer
IOW, to IOKc. Matches ANY
Line orSpkrs w/VC's 3 to 4
or 15 ohms to ANY Load
& Tube Imped Bet 50 &
10240 ohms. Over 1000 combinations! Acts as EXC Band
Pass Fltr or Freq Attn Unit
for Dyn Mike. Cuts HI's or
LOWS. Ideal Lazy Q-5 acGet
tion CW or Phone.
ONLY Signal You Want to
Hear. W/data
$1.39

N7

THAT'S

TAB'
S3

BUY

STS.
CORNER CHURCH
ROOM 200BERTY

MONEY BACK GUARANTEE

MIN. ORDER

0.0.8. N.Y.C.

ADD SHIPPING CHARGES AND
25°A., DEPOSIT. PHONE WO. 2-7230
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INDEX TO ADVERTISERS
Aeronautical Communications Equipment, Inc.
Aircraft Radio Corp.
186,
Airpax Products
Alden Products Co.
Allen-Bradley Co.
Allen Co., Inc., L. B.
Allied Control Co., Inc.
Allied Radio Corp.
Allmetal Screw Products Co., Inc
Altee Lansing Corp.
231,
American Eleetroneering Co.
American Gas Accumulator Co.
American Lava Corp.
American Phenolic Corp.
American Screw Co.
American Television & Radio Co.
American Time Products, Inc.
Amplifier Corp. of America
Anaconda Wire & Cable Co.
Andrew Corporation
Anti-Corrosive Metal Products Co., Inc.
Arnold Engineering Co.
Art Wire & Stamping Co.
Asiatic Corporation
Audak Company
Ballantine Laboratories, Inc.
Barker & Williamson, Inc.
Barry Corporation
Beach -Russ Co.
Beaver Gear Works, Inc.
Bell Telephone Laboratories
Bendix Aviation Corp.
Pacific Div.
Red Bank Div.
Bentley, Harris Mfg. Co.
Berkeley Scientific Co.
Birtcher Corporation
Biwax Corporation
Bliley Electric Co.
Boonton Radio Corp.
Borg Corp., George W.
Bowser, Inc.
Bradley Laboratories, Inc.
Brand & Co., Wm
Brown Electro -Measurement Corp.
Browning Laboratories, Inc.
Brush Development Co.
Buck Engineering Co., Inc
Burgess Battery Co.
Burlington Instrument Co.
Burnell & Co.
Cambridge Thermionic Corp.
Cannon Electric Development Co..._...
Capitol Radio Engineering Institute....
Carborundum Company
Centralab, Div. Globe -Union, Inc
11,
Cinch Manufacturing Corp.
Clare & Co., C. P.

Clarostat Mfg. Co.. Inc
Cleveland Container Co.
Cohn Corp., Sigmund
Collin Radio Co.
Condenser Products Co.
Continental Electric Co.
Cornell-Dubilier Electric Corp.
Coto -Coil Co., Inc.
Cross Co., H.
Crucible Steel Co. of America

13,

188
214
237
215
183
239
36
242
194
238
16
194
45

204
42

276
54
239
167
162
198
50
218
208
189
62
193
209
218
170
153
173
58
6
207

210
214
190
121
190
26
171
143
227
158
184
239
170
156
4

146
180
227
177
12
14

113
51

240
159
229
155
179
205
53
182
239
41

Deno Electric Co.
222
Doyen Company
Third Cover
Dial Light Co. of America
196
Dow Corning Corp.
224
Driver Co., W. B.
15
Driver -Harris Co.
27
Dumont Electric Corp.
203
Du Mont Laboratories, Inc., Allen B...22, 47

Eastman Kodak Co.
Edo Corporation
Eisler Engineering Co., Inc
ELECTRONICS
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127
52
239

Eitel -McCullough, Inc.
Electric Indicator Co.
Electrical Industries, Inc.
Electrical Reactance Corp.
Electro -Motive Mfg. Co.
Electro Products Laboratories, Inc
Electronic Instrument Co., Inc
Electrons, Inc.
El-Tronics, Inc.
Erie Resistor Corp.

:20

59

217

Millivolts

OR

a

..,

;E! Vertical Sensitivity ER

7

PRECISION

33
2

196
205
164
239
40

:er

SERIES ES -500

'º 5"

OSCILLOSCOPE

Fairchild Camera & Instrument Corp... 222
219
Fairchild Recording Equipment Corp
Federal Telephone & Radio Corp.
139
Ferranti Electric, Inc.
195
Fidelity Chemical Products Corp.
203
Fnsite Corporation
61

Garrett Co., Inc., Geo. K
General Aniline & Film Corp.
General Ceramics & Steatite Corp
General Control Co.
General Electric Co.
Apparatus Dept.
Electronics Dept.
General Radio Co.
O -M Laboratories, Inc

24,

152
25
218
230

38, 39, 151, 233
17, 29, 48, 49, 57
141
205
Goodman Industries, Ltd.
176
Gramer Company
188
Graphite Metallizing Corp.
196
Gray Research & Development Co., Inc.. 138
Green Instrument Co.
203

Hathaway Instrument
Heath Company
Helipot Corporation
Hewlett-Packard Co.

Co.

Industrial Condenser Corp.
Instrument Resistors Co.
International Nickel Co., Inc
International Resistance Co.

232
152
163
35
231
207
147
8,
9

NET PRICE

$14950

Johnson Company, E. F
148, 227
Jones Div., Howard B., Cinch Mfg. Corp. 231

Complete with light shield, calibrating screen
and operating manual. Size 814 a 142¡2 a 18".

Kahle Engineering Co.
Karp Metal Products Co., Inc
Keathley Instruments
Kenyon Transformer Co., Inc
Kepco Laboratories, Inc.
Rester Solder Co.
Kinney Manufacturing Co.
Knights Co., James

234
56
240
165
150
117
136
224

*

Lampkin Laboratories, Inc.
Lavoie Laboratories
Leach Relay Co.
Leland, Inc., G. H.
Lewis Engineering Co.

239
129
174
188
201
206
210
160

Lewis Spring & Mfg. Co
Linde Air Products Co
Lord Mfg. Co.

IMPORTANT FEATURES
Wide Range High Sensitivity Vert. Amplifier
Response to

1

Megacycle

input resistance
Vertical Input Step Attenuator, xl, x10, x100.
Additional continuous vernier control
Cathode follower input circuit
2 Megohms

*
*

Extended Range Horizontal Amplifier

1/2 meg. input resistance
Linear Multi -Vibrator Sweep Circuit
10 cycles to 30 KC. Improved circuits
assure unusuall linearity thruout range
Amplitude Controlled Synch. Selection
"Z" Axis Modulation terminals
Phasing Control
Audio Monitoring phone jacks plus direct

Response to .SMC.

*
*

*
*
*

access to Hor. and Vert. plates

*

Light Shield and Calibrating Screen

Removable and rotatable

* Tube
Complement
each type 6J5, 6AKS, 7N7,
tube.
6X5, 2X2.
each type 7W7, SCPI/A
under patents of A.T.&T. & W.E.
* Fully Licensed
"Precision" refinements that must
* PLUS many
appreciated.
to
1

Machlett Laboratories, Inc.
Mallory & Co., Inc., P. R.
Manning, Maxwell & Moore, Inc
Marsh Stencil Machine Co.
McGraw-Hill Book Co.
Measurements Corporation
Mepco, Inc.
Mieo Instrument Co.
Millen Mfg. Co., Inc., James
Miniature Precision Bearings, Inc.
Mitchell -Rand Insulation Co., Inc.
Mosinee Paper Mills Co.
Muirhead & Co., Ltd.
Multicore Solders, Ltd.
Murex, Ltd.
Murray Hill Books, Inc.
Mycalex Corp. of America
National Moldite Co.
National Research Corp.

135
64, 115
197
239
156
199
218
222
28
239
32
178
3

19
233
238
220

168
18

2

be seen

CR

be

the new Precision 5" Oscilloscope and Sc les
E-400 Sweep Signal Generator on display at leading radio equipment distributors. Write for catalog
fully describing the complete line of selected test
Instruments for all phases of AM, FM, and TV.
See

i

tPRECI,SION'
CO., Inc.
APPARATUS

92-27 Horace Harding Blvd.
EImh.Jr»t 10, N. Y.
Export Division: 458 Broadway, N. Y. City, IL
Cables: MORHANEX

S.

A.

275

National Varnished Products Corp
National Vulcanized Fibre Co.
New York Transformer Co.
Nothelfer Winding Laboratories

200
148
228

Palnut Co., The
Panoramic Radio Corp.
Paper Machinery & Research, Inc.
Paramount Paper Tube Corp.
Park Metalware Co., Inc.

142
138
198
214
214

Ney Co., J. M.

Peerless Electrical Products Div., Altec
Lansing Corp.
Phalo Plastics Corp.
Polarad Electronics Co.
Potter Instrument Co., Inc.
Precision Apparatus Co Inc
Precision Paper Tube Co.
Premax Products, Div. Chisholm -Ryder
Co., Inc.
Presto Recording Corp.
Progressive Mfg. Co.
Pyramid Electric Co.
Quaker City Gear Works, Inc

"A"

BATTERY

t

t
AND

TESTING AUTO RADIOS
New Models . . . Designed for testing
D. C. Electrical Apparatus on Regular
A. C. Lines. Equipped with Full -Wave
Dry Disc Type Rectifier, Assuring Noiseless. interference -Free Operation and
Extreme Long Life and Reliability.

t

ezfz fz fzfzfzf
NEW
VIBRATOR
GUIDE

eRBB

4

7

AUTO RADIO VIBRATORS

...

Complete Line of Vibrators
Designed for Use in Standard Vibrator -Operated Auto Radio Receivers. Built with Pre Chien Construction, featuring Ceramic Stack
Spaces for Longer Lasting Life.
A

NEW MODELS

0"A"

fy

NEW DESIGNS
NEW LITERATURE

Battery Eliminator, DC -AC
Auto Radio Vibrators

See yaws
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MINNESOTA -U. S.A.

Tektronix, Inc.
TEL Instrument Co., Inc.
Television Equipment Corp.
Times Facsimile Corp.
Titefiex, Inc.
Topflight Tape
Transicoil Corporation
Transradio, Ltd.
Triad Transformer Mfg. Co.
Triplett Electrical Instrument Co.
Turner Company
U -$.F.

Inverters,

1I«es es mere

TELEVISION

Qua(ety iased«ct] Since

276

r'

Sangamo Electric Co.
Scientific Electric, Div. of "S" Corrugated Quenched Gap Co.
Scintilla Magneto Div., Bendix Aviation
Corp.
Shallcross Manufacturing Co.
Sigma Instruments, Inc.
Simpson Electric Co.
Sonotone
Sorensen & Co., Inc.
Sound Apparatus Co.
Specialty Battery Co.
Speer Carbon Co.
Spencer-Kennedy Labs., Inc.
Sperry Gyroscope Co.
Sprague Electric Co.
Stackpole Carbon Co.
Standard Electric Time Co.
Standard Piezo Co.
Standard Pressed Steel Co.
Stevens Arnold, Inc.
Steward Manufacturing Co., D. M
Stoddart Aircraft Radio Co.
192,
Stupakoff Ceramic & Mfg. Co.
Electric
Superior
Co.
Superior Tube Co.
Sylvania Electric Products, Inc
131,
Synthane Corporation
16A,
Tech Laboratories, Inc.
Technology Instrument Corp.

4

°J

156
192
142
228
275
142

242
223
190
60
139

Radio Corp. of America....221, Fourth Cover
Radio Materials Corp.
214
Radio Receptor Co., Inc
185, 216
Railway Express Co.
198
Railway Express Co., Air Express Div
212
Raytheon Manufacturing Co
125
Resistance Products Co.
231
Revere Copper & Brass, Inc
34
Richardson Company
10
Rogers Corporation
20, 21
Russell & Stoll Co., Inc.
235

ELIMINATORS

f for DEMONSTRATING

37
191

CO.

Resonator Co.

161

238
137
134
63
44
194
181
225
218
213
207

43
46
31
192
235
210
226
222
234
140
145
154
175
16B
203
236
232
172
231
207
201
289

210
148
230
149
166

152

210
Union Carbide & Carbon Corp.
United -Carr Fastener Corp.
201
United Transformer Co
Second Cover
30
Universal Winding Co.

Varfiex Corporation

Varian Associates

128
237

Vector Electronic Co.
Victoreen Instrument Co.

23
211

Ward Leonard Electric Co.
144
Watertown Mfg. Co.
205
Weller Manufacturing Co.
229
Western Electric Co.
5, 119
Westinghouse Electric Corp.
55
Weston Electrical Instrument Corp
169
White Dental Mfg. Co., S. S
202, 227
Whitehead Stamping Co.
222
Workshop Associates, Inc.
226
PROFESSIONAL SERVICES

241

I

SEARCHLIGHT SECTION
(Classified Advertising)
EMPLOYMENT
Positions Vacant
Selling Opportunities Offered
Positions Wanted
S -fling Opportunities Wanted
Employment Services

243, 244
244
243, 244
244
243

SPECIAL SERVICES
Contract Work
Repairing

244
244

BUSINESS OPPORTUNITIES
Wanted

244

NOTICES
Legal

244

EQUIPMENT
(Used or Surplus New)

For Sale
WANTED
Equipment

245-274
272

ADVERTISERS INDEX
Aircraft Radio Industries

264
271
244
Bendix Aviation Corp. Bendix Radio Div 243
Berkeley Scientific Co
244

American Electrical Sales Co., Inc
Bell Aircraft Corp

Blan
Brooks Co., Inc. B. D
Communications Equipment Co
Dubin Electronics Co., Inc
Eldico of New York, Inc
Electric Spot, The

270
270
245.247
267

Electra Impulse Laboratory
Electronic Surplus Brokers
Electronic Wholesalers
Electronicraft, Inc.
EPCO
Finnegan, H.
Greene, Leonard
Horlick Co., William I
Instrument Associates
248,
Klein, Manuel
Lectronic Research Laboratories
Lenz Laboratories, Inc
Liberty Electronics, Inc
Life Electronics Sales
Logri S. Co., Inc
269,
Maritime Switchboard
Maxson, Corp., W. L
Mogull Co., Inc., Alexander
Motorola Inc.
National Instrument Co., The
Neomatic Inc
Niagara Radio Supply Corp
Opad-Green Co.
Peak Electronics Co
Powell, Harold H
Powertron Electrical Equipment Co
Precision Electrical Instrument Co
Radio Ham Shack, Inc
Radio Sales Co., A. M
Radio Shack Corp
Radionic Equip. Corp
Raytheon Mfg. Co
Reilly Co., Edward R
Reliance Merchandising Co
Servo -Tek Products Co., Inc
Shoe Plate Co
Shriro Trading Corp
South Carolina Power Co
Southwestern Industrial Electronic Co
Square Electric Co., The
Sun Radio Co
273,
TAB
Technical Index Service
Telemarine Communications Co
Teletronics Laboratory Inc
Universal General Corp
Vetsalco Inc
Wells Sales Co
Westinghouse Electric Corp
Winters Radio Laboratory
November, 1949
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263
268
264
244
271
257
265
272
266
260

249
269
252
271
272
261
271

259
243
268
243
268
270
250
256
255
271
267
270

254
270
266
269
270
271
251
258
272
270
272
272
271

262
274
244
265
244
270
268
253
243
244
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FROM DAVEN'S

4

e

COMPLETE LINE OF

VOLUME LEVEL INDICATORS

Doyen Volume Level Indicators are designed to indicate
audio levels in broadcasting, sound recording and allied
fields where visual indication of volume is desired.
Extremely sensitive, they are sturdily constructed and correctly damped for precise monitoring. Preferred by leading
sound and electronic engineers throughout the world, these
units incorporate all the latest DAVEN mechanical and
electrical features.

Type 920
2¢k mojel, loir -level bridging
-ype Mater multiplier rarge:
`ug
-.0 VU or20 V,VU.60Power
cycle AC,
of-, 100- 130
with votag e regulator is r ior
ncl var arions. Refererce lev
al
el:

1

Sec

my into 603 ohms.
en request.

c figes

GENERAL SPECIFICATIONS:
Input Impedance: Type 910 and 911-7500 ohms;
Type 915-7500 ohms bridging and 600
ohms terminating
Type 920-12,500 ohms.
Frequency Range: Less than 0.2db variation from 30 to
17,000 cycles.
Meter Scale: 20 VU to +3 VU to 0 to 100%. Type A has VU reading on upper scale.
Type B has percentage reading on upper scale. Scale is large, clearly marked and
carefully designed to minimize eye fatigue.
Indicating Meter: NAB Standard; 4 inch square, rectifier type possessing ideal characteristics for monitoring purposes.
Mounting: Rack models 19" long for standard relay rack; portable models available
in walnut cabinets.
Finish: Standard, black alumilite panel. Other colors available upon request.

Rack model has same
characteristics as Type

Available with
illuminated scale, if

Write to Dept.

E-1

Type 915
Rock model,

multiplier ranges: Terminating, -6 VU to +32
VU; bridging +4 VU to
t42 VU; or terminating,
-6 VU to 16 VU; bridging, +4 VU to +26 VU.
2

VU

steps. Reference

level;l my into 600 ohms

for additional information

Tyye 911

911.

desired.

terminating

and bridging type. Meter

e model, briidging
type. Meter multiplier fs

Porrab

THE BEST EQUIPMENT DESERVES
THE FINEST ATTENUATORSALWAYS SPECIFY DAVEN!
.

c.nstont impedance"l'
network which extends
the range of the linstru
ment in steps of 2 VU
from -1-4 VU to +42 VU
or -h 4 VU to -f- 26 VU.
Reference level: my in.
to 600 ohms.
o

.

1

1

9

1

CENTRAL AVENUE

N

E

W

AR

K

-4,

N

E

W

J

R

Sf Y

TUBES
-TYPE RECEIVING
m dalles
RCA PREFERRED
shown
Types are
Miniature

AMPLIFIERS.
RECTIFIERS

and

OSCILLATORS

Shore

CONVERTERS

Cu,.@

&

MIXERS

Ponsodos

Romoa
CYaR

OUTPUT
AMPLIFIERS

DIODE
354

DETECTORS

KINESCOPES

3V1

6.405

6A06
IB3-GT/8016
5U4.0
5Y3 -GT

68A7

ó5C7

68E6

65$7 -GT

6AV6
65F6

6AG5
6AU6
6517

6AL 5

6806-0
6K6 -GT

616.0
6V6.GT
35CS

6W4 -GT

ITAU6

5005

6X1
125A7

!TAXI

1706

17A15
35 W4
11713

Proied

The new RCA List of Preferred Receiving Tube Types fu/Ils the
major engineering requirements forfuture receiver designs.

Most likely to succeed ...
RCA

preferred tube types for AM, FM, and TV receiver designs

metal or miniatureRCA preferred receiving tube types will serve
your major requirements for a long time to come...
and RCA preferred types are the tubes you can bank
on for your future designs.
WHETHER IT'S GLASS,

These RCA receiving tube types are especially
recommended because their widespread application
permits production to be concentrated on fewer
types. Longer manufacturing runs reduce costs-lead

\)

to improved quality and greater uniformity. These
benefits are shared by you and your customers.
RCA Application Engineers are ready to suggest the
best preferred tube types for your receiver design
requirements. Just contact our nearest regional office
-or write RCA, Commercial Engineering, Section
42KR, Harrison, New Jersey.
The Fountainhead of Modern Tube Development is RCA

RADIO CORPORATION
eELECTRON TUBES

of AMERICA
HARRISON, N. J.

