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PERFORMANCE

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.
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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 per-
formance 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 letterbead for
Catalog and Samples

MICA TRIMMER

CAPACITORS

FORE(GN RADIO AND ELECTRONIC MANUFACTURERS COMMUNICATE DIRECT WITH OUR EXPORT DEPT. AT WILLIMANTIC, CONN. FOR INFORMATION.
135 Liberty St., New York, N, Y.—Sole Agent for Jobbers and Distributors in U.S. and Canada
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TOROIDAL COILS and FILTERS

We offer the benefits of our wde technical
experience gained by y2ars of intemse research
in a highly developed field.

V There is practically no applicatioa for high ©
audio coils ond audic fi ters for waich we have
not suppliec our toroids and toreidal coil filters.
Incladed omong the many composents of this
type thaf we manufacture, ar2 our standard
series of toroidal coils TC-D te TC-6 inclusive.
Although all of our torcids possess @ high degree
of stability vs. voltage and temperature, coils
are also available whiz1 are spezially compen-
sated for extreme conditions 3% temperature
variations.

)/ The scope of our fil-er design and production
encompasses a wide range of tyses and extends
to imclude crystal fiters and audio delay net-
worxs. Notwithstanding the qua ity of our prod-
ucts, we have been able to maintain a low price

level due ta our exclusive specia ization in this
field.

V We ‘nvite inquiries om yomr special applications
for #oroidal coils and fil-ers regardless of quan-
tity nvolved.

ALL INQUIRIES WILL BE
PROMPTLY HANDLED

0N
[T
Il YONKERS 2. NEW YORK

CLBLE ADCRESS “EWRNELL '
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ANNOUNCEMENT

To users of Western Electric Microphones, Loudspeakers
and Disc Reproducing Equipment
Effective October 1, 1949, the Western Electric Company has discon-

tinued the sale, servicing and maintenance of sound system products,
including the following major items:

Microphones Loudspeakers
633 Type 728B
639 Type 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 re-
ceives 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 con-
cluded 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

o

Vice President

Western Eleclric Company
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Designers and manufacturers of electrical equipment agree—never before :

H : 1 ! ; §c pe M 8 g : KNOT It . . . Take a length
an insulation like this new BH "649” . .. for superior physical and dielectric oL Ngign, Kaee S 5Pl
properties at lower cost. it as tight as you can. Twist it.

. Then loosen the knot. There is
Production testing has now been completed in scores of plants. Here are no cracking. No change in the
dielectric strength.

some of the results:

(1) BH "649" retains rated diclectric 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 O
of dielectric strength in assembly or product use. \
1 . . 3 RUB IT . . . Take
BH “649" is made in Grades A-1, B-1, C-1 and C-2—in all sizes from No. a length of BH “8497
24 to %" inclusive. If you haven’t tried BH "649" let us send you samples. b the. sempie up: and. down
briskly in a sawing motion
BENTLEY Pa. against the edge of a desk or

chair. See how difficult it is to
damage the coating.

BH. e %l»\

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

Bentley, Harris Mfg. Co., Dept. E-37, Conshohocken, Pa.

1 am interested in BH 649" Fiberglas Tubing and Sleeving. Send samples for production Send samples, pamphlets and prices
testing of Grade__ in sizes as follows for vperating at tem on other BH Products as follows:
(sizeor 1.D.) (product) C 3 .
ott Rayon-b
peratures of °F. a __volts. 0 Tub?r?g or Rayon-base Sleeving and
NAME _ p— e — [0 BH non-fraying Fiberglas Sleeving
ADDRESS e )
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All the data you need cn sealed terminals,

multiple headers and special gasket type bishings

for all electronic and electrical connections. Betause 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 catalogs illustrated
are most complete references and are available

« gl 7‘a¢5'pec"f“7"" M _ to engirneers, designers and purchasing officials on
Hm““\ pleb request — without obligation.

nd sed

¥ - Write for
S your copies of
these FREE

Including many

standard types

suitable for most
applications:

\ catalogs today!

BUSHINGS
® E-| HERMETICALLY SEALED LEADS

With chemically bonded seal easily soldered or welded 0 housings. Impervious i ﬁ - &R \\ r
to rust and dust, high moisture, shock and corrosion. \ %

® E-1 HERMETICALLY SEALED MULTIPLE HEADERS
Every E-l header is of vacuum tight construction and absolutely strain free.
Other features are cushioned glass, tin dipping and siicone treatment.

® E-1 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 pro-
vides fast service on custom designs. Recommendations and es-
timates sent promptly on receipt of blueprints or pencil sketches.

El ELECTRICAL INDUSTRIES-INC

MANUFACTURERS OF SPECIALIZED ELECTRONIC EQUIPMENT

44 SUMMER AVENUE, NEWARK 4, NEW JERSEY
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Rgwer 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 voltages—
there’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.

P

 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 mountlng cost are low. Flexibility in
providing taps and savings in space svit flat Type MW’s to
a host of difficult applications. Mounting bracket of unique
design actually transfers heat from inside resistor to mount-
ing surface. MW's may be operated at full "‘on plate” rat-
~ing, 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 char-
acteristic and specification data.



be tough | ¥ -

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 volt-
age on the resistor while keeping the voltage per
unit length of path comparatively low. Bulletin G-1
gives complete characteristics; use handy coupon.

LENGTH OF RESISTANCE PATH l
IN INCHES—FOR MV TYPES
[ Mve ... 10| mvs . 20 [
MVG... ... .. §5 MVT. ... .. ... 30
MV detanns. biss K50
‘ MV EnA s grm b FEORY . mriddi w8 g
MVA......... . 190 MVD.......... 95
‘ MVO.. ... .. 330 | MvZ.... ... 185

HIGHER SPACE-POWER RATIO than tubular power re-
sistors makes IRC Type FRW Flat Wire Wounds ideal for
voltage dropping applications in limited space. FRW's
can be mounted vertically or horizontally, singly or in
stacks—and are available in fixed or adjustable types.
Bulletin C-1 gives all the performance facts.

UNEXCELLED INEXACTING, 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 reason-
able overloads without opens or breakdowns, Available
in a broad range of ratings, sizes and terminal styles in
fixed 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.

When you'’re being *“‘powered” for fast service on All-metal corrugated construction gives maximum heat
small order resistor requirements for experimental . dissipation. PR Rheostats can be operated at full power
work, pilot runs, or maintenance, call your nearest in as little as 25% of rotation without appreciable tem-
IRC Distributor. IRC’s Industrial Service Plan ! perature rise. Direct contact between housing and mounting

panel increases ability to disperse heat. Bulletin E-2 details

enables him to save you time and worry by giving e T SR TR XyoUN )

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?

= e e e, — e ————

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

Send me additional data on the items checked below:

UNWWMWMSW-’\M

MW Insulated Wire Wounds FRW Flat Wire Wounds
P Resist Phacio MV High Voltage Resistors Power Wire Wounds
SR BN B GO PR Power Rheostats Name and address of local

Insulated Composition Resistors
low Wattage Wire Wounds
Rheostats » Voltage Dividers

IRC Distributor

3 . . 9 = dnm o o B I
L Controls » Voltmeter Multipliers Lol
INTERNATIONAL Deposited Carbon Precistors TITLE
RESISTANCE COMPANY HF and High Voltage Resistors COMPANY
Insulated Chokes
401 N. Broad Street, Philadelphia 8, Pa. ADDRESS . . .. ... ..., .. .. B T .

In Canoda: Internatianal Resistance Co., Ltd., Tarento, Licensee

WD S N S e e we' s M AMe O G SR W
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6y 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 re-
sponsibility for their plastics requirements.

Such an arrangement is possible with Richard-
son because here, from one company, you can
get (1) Laminated INSUROK in a wide variety
of grades suitable for virtually every plastic lam-
inate requirement (2) complete punching facil-

ities (3) complete fabricating facilities (4)

INSUROK is o registered
trade-mark of

The Richardson Company

CLEVELAND - DETROIT - [INDIANAPOLIS =~ MILWAUKEE

10

NEW BRUNSWICK,

complete molding facilities (5) experienced en-
gineering (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 atten-
tion to your particular needs.

Why not see what this variety of products and
services can do for you? Send a set of specifica-
tions today and learn, without obligation, how
Richardson would approach your job . .. find out
for yourself how Richardson’s “undivided re-

sponsibility” can work to your advantage.

ke RICHARDSON COMPANY

GENERAL OFFICES: LOCKLAND. OHIO

FOUNDED IN 1858

Sales Headquarters: MELROSE PARK, ILLINOIS

(N.J.) =+ NEW YORK PHILADELPHIA - ROCHESTER . $T. Louls
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\\ i 14 Good Reasons Why
CRL’S Model 2 Radiohm is the Control for You!

4. Switch —
tions. TermEnal;
danger of shorting to cover legs . . .

with positive detent in both on and off posi
with surtaces elevated to eliminate
¢ [ : . W hole diameter
for simplifi=l wiring ., . hot tin dipped for casy solder
ng .. hanical leck to prevent louvsening in soldering
operations.
2. Cadmiurr plated steel cover completely shiclds resistor.
3. Insulator s high dizlectric strength permits breakdown
test at 1000 wvolts R. M. S. Dust and dirt can't get in.
4. Stop, of cup desigr, provides superior switch shielding
gives you excellert torque strength without distortion.
5. High grade laminited phenolic shoe maintains high
insulation r=sistance uider humidity conditions.
6. Contact Spring gives you double wiping contacts on
both resisto- and center terminal ring . is accurately
formed to maintain uriform pressures and minimize noise.
7. Electro tin-plated terminals provide soldering ease.
Tightly cririped terminals give you direct contact to re

ADVENTURES IN ELECTRONIC DESIGN

Centralab’s Great New Model 2 Radiohm™

sistor . assure constant contact under humidity and

soldering conditions.

8. Resistor is made of speciul resistance material bonded

to high quality phenolic for smooth operation, fow noise

level, outstanding humidity characteristics.

9. Cadmium-tipped center terminal provides easy soldering
. %ood shelf life without oxidation. Adequately lubri-

cated for good rotation life, center terminal is fin:shed to

give you smooth take-off minimum noise.

10. Laminated phenolic base maintains high insulation re-

sistance under humidity conditions.

11. Cadmium-plated steel ground plate assures positive

grounded cover.

12. Cadmium-plated steel éushing is accurately finished

and fit to shaft for smooth rotation

13. Retaining ring.

14. Shafr. Unlimited variations available to meet your

specitications

*Switch Type, Tapped. Exploded View : Switch Type, Untapped.

Ccnal) — DEVELOPMENTS THAT CAN HELP YOUl)

Division of GLOBE-UNION INC. « Milwaukee



Centralab reporis to

IMAGINE the large variety of uses for peak-quality controls that are only 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
3 basic switches — 5, 8, and 1 amp. — provide 24 switch combinations for real flexibility in
application and design. For all the facts, see your CRL representative or write direct.

1/10 watt plain and switch types of variations: Model "R wire wound, 3 watts; or composition type, 1 watt.
No larger than a dime. Designed for Model “E composition type, 1/4 watt, Direct contact, 6 resistance tapers.

Model 1" Radiohm control, rated 2 Let Centralab’s complete Radiohm line take care of your special needs. Wide range
miniature uses. Model “M” composition type, 1/2 watt.




CRL’s new Tubular Trimmers come For by-pass or coupling applications, r Hi-Vo-Kaps are filter and by-pass ca-
in 3 basic types, 3 capacity ranges. check Centralab’s original line of ce- pacitors combining high voltage, small
Tinnerman locknutand adjusting screw ramic disc Hi-Kaps. Disc Hi-Kaps J size and variety of terminal connec-
available on special request. are smaller than a dime! tions to fit most TV needs.

Centralab’s TC (Temperature Compensating) Tubular Hi-Kaps, left, are the most Ceramic Trimmers are made in five
stable capacitors available. With TC Hi-Kaps, there’s practically no variation due basic types. Full capacity change with-
to aging or changes in temperature or humidity. For applications where tempera- in 180° rotation. Spring pressure
ture compensation is unimportant, use Tubular BC H/-Kaps, right. maintains constant rotor balance,

AM and FM performance! Flat, horizontal design saves valuable space, allows
short leads, convenient location to coils, reduced lead inductances for increased ef-
ficiency in low and high frequencies. CRL Slide Switches are rugged and dependable

CRL's New Rortary Coil and Cam In
dex Switch. Its coil spring gives you
smoother actjon, longer life,

Centralab’s development of a revolutionary, new Slide Swirch gives you improved ‘) Great step forward in switching is
e
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Choose From This List!

Centralab Printed Electronic Circuits

973 — AMPEC — three-tube P. E. C. amplifier.

42-6 — CoUFLATE — P. E. C, interstage coupling plate.

999 — PENTODE COUPLATE — specialized P.E. C. coupling
plate.

42-9 — F1LPEC — Printed Electronic Circuit filter.

Centralab Capacitors
42-3 — BC TuBULAR HI-KaPs — capacitors for use where
temoerature compensation is unimportant.
42-4 — BC Disc Hi-Kaps—miniature ceramic BC capacitors.
42-10 — H1-V0-KapPs — high voltage capacitors for TV appli-
cation,
695 — CERAMIC TRIMMERS — CRL trimmer catalog.
981 — HI-'Vo-Kaps — capacitors for TV application.
jobbers
42-18 — TC CAPACITORS — temperature compensating capaci-
tors
814 — CaI AcITORS — high-voltage capacitors
975 — FT HI1-Kaps — feed-thru capacitors.

For

Centralab Switches

953 — SLIDE SWITCH — applies to AM and FM switching cit-
cuits.

970 — LEVER SwiITCH — shows indexing combinations.

995 — ROTARY SWITCH — schematic application diagrams.

722 — SwitCii CATALOG — facts on CRL's complete line of
switches.

Centralab Controls

42.7 — MoODEL “'1”" RADIOHM — world’s smallest commercially
produced control.
697 — VARIABLE REsisTOrRs — full facts on CRL Variable
Resistors.
Centralab Ceramics

967 — CERAMIC CAPACITOR DIELECTRIC MATERIALS.
720 — CErRAMIC CATALOG — CRL steatite, ceramic products.
General
26 — GENERAL CaTALOG — Combines Centralab’s line of
products for jobber, ham, experimenter, serviceman or
industrial user.

Look to CENTRALAB in 1949! First in component research that means lower costs for the electronic
industry. If you're planning new equipment, let Centralab’s sales and engineering service work with you. For
complete ir.formation on all CRL products, get in touch with your Centralab Representative. Or write direct.

l CENTRALAB 203-3

Division of Globe-Union Inc.
I 900 East Keefe Avenue, Milwaukee, Wisconsin TEAR OUT COUPON

Yes—I would like to have the CRL bulletins, checked below, for my technical library! .
I Oo7s [429 418 [O9s3 [J4210 0722 [J720 === for fhe'Bulletinsyouswant

[0 42-6 [] 423 [ 695 84 [O 970 O 427 O 26
I 0999 [142-4 [J98) Ooers (D995 [Oes7 0967 &n ab
I e T 1T T VRSSO B RS @ -

Division of GLOBE-UNION INC. - Milwauvkee

I AAATOSS .ot ee i rsnn e eb e ramnaneeme smemne s e e necans rnems e s eyt
I City State........coceeeen
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A VA/M BLE T0 ENGINEERS

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 writ-

ing on company letterhead.

COMPOSITE VIEW OF THE THREE
WILBUR B. DRIVER CO. PLANTS

=" F'

mm B. DRIVER COMPANY

150 RIVERSIDE AVENHUE NEWARK 4., NEW JERSEY B
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Right: MODEL PSR-102...200 to 1000 volts D.C. at 0 to 500 ma.
6.3 volts A.C. center-tapped at 10 amp; %% 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,

NET PRICE F.O.B, FACTORY ... ... . ittt nn e

TCS POWER SUPPLY MODEL P$-106. Designed for use
with U.S. Navy type TCS-1 thru TCS-12 transmitter-
receiver for 110 or 220 volt A.C. applications. IN-
PUT: 110/220 volts A.C. 50/60 C.P.S. QUTPUT:
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

NEJ PRICEF.©. B FACTORY.. ;% ... e, abupuiat.. - ok $200.00

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

NET PRICE F.O.B, FACTORY. .z . .5k ta dablaman. o $138.00

$695.00

WITH THE NEW “A.E.C”
REGULATED POWER SUPPLY
UNITS

Left: MODEL PSR-1D0 .. .30 te 500 volts D.C. at 0 to 300 ma. 6.3 volts A.C. center-
tapped at 6 amp; % %% 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.

NET PRICE F.O.B. FACTORY............ A A P TP IS .. -$395.00

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 O to
400 ma. 6.3 volts A.C. center-tapped at 10 amp; % % or better regulation
under any conditions of operation within ratings. 10 MV or less peak-to-
peak ripple valtage. Output impedance effectively zero. Output voltages
continuonsly variable. NET PRICE F.O.B. FACTORY. ................ $695.00

TEST EQUIPMENT i

75/67-C ILS SIGNAL GENERATOR ... A crystal-controlled
RF signal generator for sensitivity measurements and
alignment of glide path and localizer receivers. Fre-

quency coverage: 332.6, 333.8, 335, 108.3, 108.7, 109.1,

109.5, and 110.3 mecs.

NET PRICE F.O.B. FACTORY. ... ... ... .cc..... $1,100.00 T5/170-C GLIDE PATH TEST SET
...Battery operated portable
test oscillator which provides

a crystal-conirolled 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.

NET PRICE FO.B. FACTORY..........cviviininnanans IS8 = -7 et e B $190.00

T5/173-C LOCALIZER TEST SET—Left... Battery
operated portable test oscillator which provides a
erystal contrelled 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 local-
izer chanrmels U, V, W, X, Y and Z.

NET PRICE.F.O.8. FACTORY.. ............ $200.00

MB-2 MARKIR BEACON TEST UNIT—Right... A
crystal cantrolied, portable, 75-megacycle trans-
mitter whose output may be tone-modulated at
400, 1300 or 3000 cycles per second, as desired.

NET PRICE F.O.B. FACTORY.............. $140.00

s &
>) Additional information, all
units, avagilable on request.

2112 South LaBrea Avenue - Los Angeles 16, California Telephone: WEbster 3-5829
7201 E. Marginal Way - Seattle 8, Washington cCable: AMETRONEER Teletype: L.A. 641
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Plastics where p,asﬁcs belong ' “Doing something about the weather” is a field of science in
. which considerable progress has been made. And Synthane
laminated plostics have helped make this advance possible.
“. Synthane has been selected for many interesting applications
for dimensional stabllﬂy because of its unusual combination of chemical, electrical
and mechanical characteristics, such as ease of fabrication,
low moisture ubsérption moisture and corrosion resistance, and excellence as an
electrical insulator.
and s“.eng'.h T One example of Synthane in science and industry is the
Radiosonde, illustrated below, a product of the Johnson
Service Company.

The Radiosonde may ascend as high as 140,000 feef,

encounter temperatures as low as —60°F., and meet relative
humidities up to 100% while sending back complete informa-
tion about temperature, humidity and barometric pressure.

The materials of which it is built must be stable, impervi-
ous to moisture, resistant to fungus growths, light and strong.
Synthane was selected because it meets all these require-
ments and is easily fabricated.

These characteristics of Synthane may suggest its use in

your product or process. If so write us today for more in-
formation without obligation. Synthane Corporation, 6
River Road, Oaks, Pennsylvania.

rSYNTHANE‘::} where Synthane belongs
T

SHEETS & RODS o TUBES » FABRICATED PARTS o MOLDED-LAMINATED o MOLDED-MACERATED



N Distributor Breaker Arm. Manufacturer sought good wear resistance

and electrical insulating ability. His extra values: Impoct fatigue resist-

ance, low moisture absorption, vibration absorption.

OO

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 me- Piping for Nylon Sizing Machine. Designer needed good corro-
chanical, chemical or electrical characteristics. sion resistance. His extra values: Light weight, strength.

In each application the user found that Synthane

was not only a better material in the major re- .
quirement but it gave him a valuable and de- =
sirable extra by reason of other beneficial N\ /
properties. This is true of almost every Synthane \ / ]
application because our type of laminated plastics \\\_—/v
is unusual for its combination of values.
Synthane is strong, light, hard, and dense. An

excellent electrical insulator, it has high dielectric Vee Belt Pulley. User required light weight. His extra volues: Wear
strenglh, low dielectric constant, and low power resistance, stability, low power loss, reduced lubrication problem.
factor. Highly resistant to moisture, abrasion,
corrosion, and wear, Synthane is easily worked
on production equipment. It is a set plastic, di-
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 Hosiery Examining Form. Processor looked for smooth, non-sagging

fabrication of pal‘ls. surface. His extra values: Rigidity, light weight, black finish all-the-way-
through, freedom from warping, hardness.

FOR| MORE INFORMATION ABOUT YOUR EXTRA YALUES

SYNTHANE CORPORATION, 6 River Road, Oaks, Pa. SYNTH ANE

Gentlemen:

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

Name.

PLAN YOUR PRESENT AND

Company — FUTURE WITH SYNTHANE

TECHNICAL PLASTICS - SHEETS

Address RODS - TUBES . FABRICATED

City.- _ Zone - PARTS + MOLDED-LAMINATED
MOLDED -MACERATED




N the biggest, fastest, toughest TV market
I 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

(f(w caze //// /{W? fm/fbc/'/m( 272

I

GENERAL (46 ELECTRIC

ELECTRONICS — November, 1949

Says GENE ANTHONY

Manager, Service Department
General Electric Supply Corp.

New York City

“MAKES TV SET ALIGNMENT EASY”

in our shop is now performed with full con-
fidence by any one of our men. Operation
and controls of the three instruments—Vari-
able 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 s?rvicing of head ends as separate units.”

General Electric Company
Building 1, Room 1
Electronics Park
Syracuse, New York

Send me complete data on the new G-E Television Test Package.

--—---—---J
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Between 1745 and 1750 divers Euro-
peans 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

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.

*Puckish old Ben even made a “"‘magic portrait”
of the King out of metal on glass with a remov-
able crown. When an uninstructed person at-
lempted to remove the crown he received a

“'tremendous shock.” This served as a warning
for too ardent patriots.

leat’s [)etterDr. F ranklin, l)ut—-v

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 con-
denser, made of Smith paper, that’s smaller than
a package of chewing gum.

i

——t}tis one wzl[ go n our Poclcet

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 for years — papers as thin as
.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

INDUSTRIAL RESEARCH

and prevent most shorts at the same
time. In our continuous coating ma-
chines 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 momen-
tary 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 759, in the
bulk of the finished condenser. Such a
decrease in size and increased life

PROCESS DEVELOPMENT
HIGH VACUUM ENGINEERING & EQUIPMENT

1 mfd condenser

Ac!ual 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 — to your business — we can
bring the best in brains, organization
and equipment with an unequalled
accumulation of experience.

Mctallurgy — Dchydration — Distillation — Coating — Applied Physics

NATIONAL RESEARCH CORPORATION

SEVENTY MEMORIAL DRIVE —;ML___ CAMBRIDGE, MASSACHUSETTS

In the United Kingdom, BRITISH-AMERICAN RESEARCH, LTD,, London S.W. 7, England —Glasgow S.W. 2, Scotland
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Imitated in flux and construction but
never equalled by any solder at any price!

TECHNICAL

ADVANTAGES:
MULTICORE SOLDER

Theee .eparate cores of flux eliminate
possibl ity of ne Alux In @ portion of
the wis, which may occur in single
tored wlder. Guaranteed continuity of
the Aug stream prevents ““dry" joints,
i. 4. taose having high electrical re-
sistance.

Although thers ore Thres cores of flux
in Multicore, the ftotal percentage of
flux to iolder is less than many single
tored swlders.

Yary repid melting resuits from the
multiple core construction which pro-
wides thinner wolls of solder than are
Jound im same gauge single cored solder.

Multicory’s unique properties make per-
fect joirds possible on diffcult metals
ond alloys, aven if oxidized.

Ability te tin ropidly produces perfect
joints with fess solder. Greater coverage
‘por pourd.

ERSIN FLUX

Ersin Flw is exclusive to Multicors and
will not be found in any other solder,
it is o high grade, water white rosin,
homegeneously activated.

Ersin Flur has o vigorous fluxing action
and posse:ses the non-corrosive and pro.
tective festures of the original rosin,

Soldered olnls made with Ersin Flux
do not comrode even after proloniged ex-
posurs to any degree of humidity. It
hor been tested under climatic condi-
fions ranging from the Arctic to the
Tropics.

Ersin Flux reduces the surfoce tension
of molten solder, causing it to wel
melals repidly, increasing speed of
operation with resultant production
aconomies.

Free from abjectionable odor, Non-toxic
fn wse,

Loaves notaing bul pure rosin on the
work ofter soldering, ond may be vsed
wherever pain rosin is specified. Com.
plies with oil pertinent Foderal Specis
fications.

Shown in use of Pye
Lid, Laberatories

in England, ’

Shown in use ol Allen
B. DuMont Laborotories,
Inc. in the U. $. A,

INTERNATIONALLY
PREFERRED

BY LEADING TELEVISION
MANUFACTURERS

The World's Finest
3-core Solde-

T1eonly solder

made with nan-corrosive,
extré-active RSIN FLUX!

All popular gauges and alloys availoble from New Yark stock

Address U. 5. A. and Canadian injuiries to

MULTICORE SALES CORP.
164 Duane Street * New York 13, N. Y.

Write for Helpful Booklet
“SOLDERS AND SOLDERING"

Inquiries regarding ofver territories to

MULTICORE SOLDERS

LTD.
Meillier House, Albemarle Strzet * London, W. 1, England
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SHIELD

GOGGLES

BUMPER

HOUSING

Cut Costs! Select The Rtz

LOWER COSTS for BETTER PARTS

Here is a checklist of fibrous and plas-
ties materials, at least one of which prob-
ably goes into the products you make.
And here are the services Rogers is
equipped to perform in connection with
those materials.

From blueprint to production line,
Rogers can help at every step . . . often
by drastic cost reductions. Whether your
part is a simple paper punching or a
complex plastics unit, Rogers’ experience
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Q\S AND FABR/("

ROGERS

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

Rogers is objective on materials, effec-
tive 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.

2
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FOUNDED 1832

GENERAL DESCRIPTION OF ROGERS MATERIALS

PLASTICS MATERIALS

ROGERS BOARDS*. For molding. ldeal for parts
requiring high flexural and high impact strength,
these thermo-setting phenolic resin boards are fast-
curing, 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.

MOLDICE*. (Diced ROGERS BOARDS). Molding
materials with medium-high impact strength and low
bulk factor which may be preformed on automatic
tabletting machines. They may be compression,
transfer, or plunger molded.

LURON. 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 ond special formula-
tions and may be compression, transfer, or plunger

molded.

TEMFLEX. These are thermoplastic boards which
may be laminated or used without further applica-
tion of heat and pressure, depending upon the
plastic used in its formulation.

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

PRE-SHAPED PREFORMS. Pre-shaped preforms, either
cast as 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 Bokelite BM num-
bers. 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 cotfon
cuttings, kraft pulp and a thermoplastic resin that
adds rigidity and stiffness. Sizing provides moisture
resistance.

3G316. Made from a combination of chemical
wood fibres — and rosin-sized — this material is use-
ful and economical for mechanical applications not
requiring electrical insulating qualities.

SHOE MATERIALS

These products are deft blends 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
trimmed easily and cleanly.

ELECTRICAL INSULATING
PAPERS AND BOARDS

Neutral as well as chemically and electrically clean,
these materials have excellent heat-aging charac:
teristics and high dielectric strength.

DURO is made from 100% new, selected catton
cuttings; KAYGREY from 50% new cofton cuttings
and 50% kraft; KAYROK from 100% purified non-
cotton 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 in-
sulating and structural purposes.

SPECIAL FORMULATIONS

Rogers’ manufacturing and research facilities per-
mit the development of special formulations involv-
ing 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 Ibs. of raw materials.

Data and samples of materials will be sent promptly upon request.
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5"?/’0/4/’/ of Performance for
Cathode-ray Oscillographs

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 mini-
mum microphonics and drift. Provision for
applying signals directly to deflection plates.

STABILIZED SYNCHRONIZATION

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

EXPAMNSION OF DETAILS

Due to available deflection of over 4 times
full-screen diameter on both X and Y Axes,
performance equivalent to that of a 20-inch

G

cathode-ray tube is possible, wit
the high resolution of a 5-inck
screen. Full positioning is aval
able cver this entire expanded
range on both axes.

RECURRENT AND DRIVEN SWEEPS

Variable from 2 1o 30,000 cps. Sweep speeds
faster than 0.75 inch/psec. with fully ex-
panded time base. Provision incorporated for
sweeps of 10 seconds and slower throuch
the connection of external capacitors at front-
panel terminals. Sync amplifier with sync-
polarity selection is provided.

INTENSITY MODULATION

Z-Axis input terminal on front panel is ca-
pacitively coupled to grid of cathodeiay
tube. 15 volts peak will blank trace fully at
normal intensity.

INCREASED ACCELERATING

POTENTIAL

Du Mont Type SCP-A Cathode-Ray Tube in
the Type 304-H is operated at overall accel-
erating potential of 3000 volts, facilitating
use of long persistence screens to take full
advantage of low-frequency recurrent
sweeps, fast-driven sweeps, and DC ampli-
tiers. Type 304, a lower-price version, is also
available, operating at an overall accelerat-
ing potential of 1780 volis.

$NEVER BEFORE HAVE THESE FEATURES
BEEN COMBINED IN ONE INSTRUMENT
AND OFFERED AT SUCH LOW COST!

G

S -

i G

ADDITIDNAL FEATURES

Ar engraved permanzrily-monn-ed cali-
brated szale greatly fecil tates quantiiative
measurements. Mu-Metal magnetfic shield af-
fords maximum protecticn of cathode-ray
tube from eflects of exterpal magnetic fields.
Du Mont Type 2501 Bezel permits attachment
of such accessories as Du Mont Types 271-A
or 314-A Oscillograph-Record Cameras.

MECHANICAL DETAILS

Height, 13%"; Width, B%”; Depth, 19"
Weight, 50 Ibs. Housed in metal cabinet with
gray wrinkle linish. Panel reverse etched—
white on gray.

TRIED AND PROVED

This oscillograph has undergone a most rigid
field test beth in our own laboratories and
again in selected labecratories and institu-
tions throughout the country. In a great va-
riety 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 oscillegraph of TRIED AND
PROVED E¥CELLENCE.

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

‘ Full details of performance and applications are contained in a 12-page buletin obtainable by writing to . ..

© ALLEN B. DU MONT LABORATORIES, INC.
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No. B-8M-12S No. 10-0-9T No. 8-N-9T No. 6-M-6T I u R R E
Plug-In Octal Noval Miniature

A NEED FULFILLED I

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 i

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 connec-
tions thus simplifying the construction of electronic equipment.

FOR COMPACT ASSEMBLIES

Space under the socket, usually wasted, can now be used effec-
tively. 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, loctal, 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 Vector Electronic Companv
at the end of the turret opposite the socket and with or without 1101 RIVERSIDE DRIVE

shield cans.

WRITE FOR DETAILED INFORMATION

LOS ANGELES 31, CALIF.

ELECTRONICS — November, 1949 23



Chemically Processed—Highly specialized chem- .
ical equipment, such os illustroted here, reocts

carbon monoxide with iron-contoining ores to

form liquid iron pentacarbonyl. Further process-

ing decomposes the liquid into the spheres which

are Carbonyl Iron Powder. The closest attention ‘
to detail assures products of constontly uni-

form properties.

T ——
—

et o P

. Q@ ®

Plont Facilities—The Grasselli N. ). plant,
right, was the sole producer of Car-
bonyl Iron Powders until this month.
Now, increased production will be forth-
coming from the new plont at Huntsville,
Ala. The demand for all grades of Car-
bonyl Iron Powder has made this pro-

duction increase necessary.

November, 1949 — ELECTRONICS
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owders are superior

Carbonyl Iron Powders are high guauty products with low loss
characteristics—superior in every way hecause 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 lron Powders are high in iron with an ab-
sence 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. Ilysteresis loss iz low, insulation is easy thus keep-
ing eddy currents low. Particle size distribution is controlled.

The illustrations on these pages show to some extent the manu-
facture, the tests for quality, and the checks on control made by
GA&F. For more detailed information on any problem involving

Carbonyl lron Powders write . ..

o et

mpd

WETAL POWDER
ASSOCIATION

444 Madison Ave.

New York 22, N.Y.
*®

vl
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ANTARA* PRODUCTS

GENERAL ANILINE & FILM CORPORATION

Laboratory Controlled —Every batch of CIP
must be put through very extensive labora-
tory tests to keep quality high. Test cores are
made from every batch at the lab. Above, a
small section of the test equipment.

Production Controlled — Instruments, such as

these, control the processes which make Car-
bonyl Iron Powders. Such control makes pos-
sible the constant uniformity of CIP. The panel
above is one of many instrument boards used
for controlling the processing of GA&F Car-
bonyl lron Powders.

ron Powders
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Bowser refrigeration units, producing temperatures as low as minus-150 f., are
designed to meet the rigid requirements of Industry in testing, processing and labora-
tory procedure. They are the result of many years of research and development . . .

and are available in a number of standard models.

will design special units to meet specific requirements.

LABORATORY UNITS . . .
for the user who requires
varying conditions of tem-
perature, altitude and rela-
tive humidity. A typical
application . . . complete
testing of aircraft instru-
ments under various condi-
tions of flight.

INDUSTRIAL UNITS . . .
for the user whose require-
ments do not call for con-
ditions of high altitude or
relative humidity, but low
temperatures only. A typi-

cal application . . . the
expansion fitting of bush-
ings.

UTILITY UNITS . . . for

the user who does not re-
quire the accuracy of our
Laboratory Units. A typi-
cal application . . . produc-
tion line spot checking of
radio components.

BOWSER SPECIAL ENGINEERING

a8
B

s
3
By
i H s
200°F. Unit capable of attaining gl
vastly lower temperatures than ever f‘a
before presented commercially in d

Industrial Refrigeration without the
use of liquid gases.

Achievements obtained through many years of re-
search 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.

e, '

'@ﬁ.,-.-
4~ MODEL T-5-T-11

Experienced Bowser engineers

RELATIVE HUMIDITY
UNITS . . . for the user
whose products are not af-
fected by low temperature
or high altitude, but by
moisture only. A typical
application . . . testing for
the moisture content of
paper as it is being proc-
essed.

ALTITUDE — VYACUUM
UNITS . . . for the user
whose products or testing
requirements are not af-
fected by temperature or
humidity, but who is pri-
marily interested in noting
the effect of varying at-
mospheric pressures. A typi-
cal application . . . testing
and proving the advantages
or limits of vacuum pack-
aging, as well as standard
aircraft testing.

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.

BOWSER, INC. RerRIGERATION DIVISION — 420 LEXINGTON AVE., N.Y.C.

IN CANADA, 5. F, ROWSER CO., LTD., 144 SHERMAMN AVE., HAMILTON, ONTARIO
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" DRIVER-HARRIS —=

A
I

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 coctlicient of only *.00002/°C.
. . . Karmo*, high ohmage, 800 ohms/cmf at 20°C., makes possible
extremely small resistors. Especially suitable for service in resistors
/ requiring negligible temperature coefhicient of resistance. Thermal e.m.f.
against copper only .002 millivolts /°C. between 0°C. and 100°C. Where
mechanical strength is important, larger ditmeter Karma wire can be

i used for a given resistance per foot.

f . .. Plus a total of more than 80 elecirical heat und corrosion-resistant
i alloys which singly, or in combinadon fill any electrical resistance
il specifications.

It FOR RADIO

H Always abreast of the latest developments in radio metallurgy, Driver-
Il Harris has been headquarters for Radio Alloys since the earliest days of
the industry. In greatest demand are:
. . . Nickel and Nickrome*, 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 Alley, and Nickel "A”
PPDJI. (PEI" flel'

For efficiency and dependability —
Specify Electrical Resistance and Radio Alloys by —

Driver-Harris

COMPANY /
HARRISON . NEW JERSEY

BRANCHES: Chicago ® Detroit ® Cleveland ® Los Angeles ® San Francisco * Seattle
The B. GREENING WIRE COMPANY, LTD., Homiiton, Ontario, Canada // *Trade Mark Reg. U. S. Pot. OR.

y 4



Designed for Application

GRID DIP METER

The No. 90661 Industrial Grid Dig Meter and its companion, No. 90651
I3

standard Grid Dip Meter, are calibrated stable tf oscillator units with a
meter to read grid currenc. 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.

gower supply and internal terminal board to provide connections for
attery operation where it is desirable to use the unit on antenna measure-
ments and other usages where A.C. power is not available. Compact-
ness 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 indi-
vidual 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 fre-
quency 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 suit-
able cartying case.

The No. 90651 standard model Grid Dip Meter is a somewhat less ex-
pensive 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 334 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.

November, 1949 — ELECTRONICS




“THESE TUBES HAVE HIGH RATED

PERFORMANCE TO MEET THE

DEMANDS OF WELDING’S NEW,
MORE EFFICIENT METHOD.

INDUSTRY has welcomed 3-phase de-
sign in welders because peak power:
needs are much less, and the load is bal-
anced . . . weldability is better . . . heavier
welds can be made . . . throat depths can be in-
creased 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 con-
trol 3-phase welding with its greater demands on
the tubes in the circuit, ignitrons must have supe-
rior capacity for handling high peak currents
without arc-backs.

Type GL-5822 is an example of how General

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, min-
imizing the risk of arc-back. In its other features,
the tube is a standard G-E ignitron for power
conversion and control—sturdily made, depend-
able, 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, Elec-
tronics Department, Schenectady 5, New York.

VOLTAGE AND CURRENT LIMITS FOR 3-PHASE WELDING

GENERAL ELECTRIC

FIRST AND GREATEST NAME

ELECTROMNICS — November, 1949
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“Clocked” in

synchronizing output on basis of time required for manval 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-

Record Time

No. 102’s at Five Star Company increase production by

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.

FOR WINDING COILS IN QUANTITY
ACCURATELY . . . AUTOMATICALLY
USE UNIVERSAL WINDING MACHINES

[EEsona>

e u.g. par. OFF.
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0/ GREATER EFFECTIVENESS

i el

W=1-D-T=-H
ONTROL

M

. . . and many tines the
permeability in half \he size

FOR TV FLYBACK el gt

ng ex onally ability, Stack,

TRANSFORMER CORES pole Ceramag iron cores bring a new, highe:
standard of efficiency to television horizontal
Permeability on the order of 10 to 1 image deflection circuits. In screen areas
by comparison with conventional iron where there is a sudden voltage drop,

cores for flyback transformer applica- o ——— & f el | TS
tions, is readily possible with the new afliag) CORESLEIVE Latios Of Mo o

Stackpole Ceramag types. In addition, or more compared with 1-5 for previous
Ceramag cores are much smalier, have high permeability types. Complete details
higher resistance, operate cooler due or samples to match your requirements sent

to absence of eddy current ksses.

on request.

oLD
STYLE

STACKPOLE

CERAMAG CORE Electronic Components Division

STACKPOLE CARBON COMPANY ¢« ST. MARYS, PENNA.
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PRODUCES SEALING COMPOUND
1820EX FOR FLUORESCENT BALLASTS
AND GENERAL TRANSFORMER USE

AT LOWER PRICE

READ THESE SPECIFICA- SP.(R&B) — 235/245F

TIONS AND WRITE FOR PENETRATIONS

YOUR FREE SAMPLE OF 32,/200/60 — 14
I?ZUEX ... ten gal|0nS 77/100 5 — 18
will be sent for your tests 115750 /5 2%
and comparison . . . you'll B

agree 1820EX s better SPECIFIC GRAVITY «— 1,43
than any ballast and gen- POUR TEMP. — 400°F

FLASH POINT — 480 F
FIRE POINT .— 540F
DUCTILITY AT 77° F— 2.0

eral transformer com-
pound now available . . .
and at lower cost, too!

Thickness Mean Thermal Conductivity

The pothead compound, No. 1820, was tested for Inches Temperature = BTU/hr/sq. ft./°F/inch

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

1.0 160°F 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 mormal in cushioning effect, and at a lowér 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 ﬂ;_a-special formula
to meet a particular condition, then Mitchell-Rand will create the compound embodying every quality required.

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.

!

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 COM-
POUNDS - FIBERGLAS SATURATED SLEEVING - ASBESTOS SLEEVING AND TAPE - VARNISHED CAMBRIC CLOTH AND
TAPE « MICA PLATE, TAPE, PAPER, CLOTH, TUBING - FIBERGLAS BRAIDED SLEEVING'+ COTTON TAPES, WEBBINGS AND
SLEEVINGS * IMPREGNATED VARNISH TUBING -« INSULATED VARNISHES OF ALL TYPES - EXTRUDED PLASTIC TUBING

32 November, 1949 — ELECTRONICS
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A MESSAGE TO AMERICAN

INDUSTRY L

77th 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 disin-
tegration 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 Wash-
ington have not lifted us out of this danger.

By two simple tests you and I can measure the sin-
cerity 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 prob-
ably is no.

I

The situation we face is, in fact, unprecedented.
In every important industrial country of the non-
Communist world, except Germany and Japan, pro-
duction 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 distingt 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 be-
tween 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 im-
portant 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 govern-
ment trading have hamstrung private initiative. Na-
tionalization 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 supe-
rior 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 fun-
damentally 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 ex-
port our surpluses with a reluctance to accept imports
in payment for them . . . The dilemma is an uncom-
fortable one to face.”

II

Here, then, are the basic questions that confront men
in Washington and London. Does Britain really want
expanding world irade 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 competi-
tion 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 be-
tween 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 ex-
ternal 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 pri-
marily 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.
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® Call the role of the electronic
industry and practically every name

you call will be a user of HI-Q Com-
ponents. Ask them their opinion of

HI-Q. They will point to a succession
of repeat orders as proof of their com-
plete satisfaction with HI-Q quality,
dependability and service.

You are invited to take advantage
of HI-Q’s vast experience in the
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REVERE FREE-CUTTING COPPER ROD
... INCREASES ELECTRONIC PRODUCTION

SINCE its introduction, Revere Free-Cutting Thus production is increased, costs are cut,
Copper has decisively proved its great rejects lessened. The material’s one impor-

value for the precision manufacture of tant limitation is that it does not make a

copper parts. Uses include certain tube vacuum-tight seal with glass. In all other
elements requiring both great dimensional clectronic applications this special-quality
precision, and exceptional finish. It is also material offers great advantages. Write
being used for switch gear, high-capacity Revere for details.

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-
COPPER AND BRASS INCORPORATED

mation, and may be hot forged.

Revere Free-Cutting Copper is oxygen- Founded by Paul Revere in 1801
free, high conductivity, and contains a small LExecutive Offices: 230 Park Avenue
amount of tellurium, which, plus special New York 17, New York

processing in the Revere mills, greatly in- Mills: Baltimore, Md.; Chicago, Il Detroit, Mich.; Los
gy ible Angeles and Riverside, Calif.; New Bedford, Mass.;
GREASES maChlnlng speeds, makes RESS] Rome, N. Y. — Sales Offices in Principal Cities,

closer tolerances and much smoother finish. Distributors Everywhere,

CUSTOMERS REPORT:

"“This material seems to machine much better than our pre-
vious hard copper bar; it cuts off smoothlv 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 specd increased from 924 to 1161 RPM and
feed from .0065" to .0105" per spindle revolution. This
resulted in a decrecase 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. éueralor did not
have to remove by hand.” (Disconnect stu

34 November, 1949 — ELECTRONICS
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NEW @ SECONDARY
FREQUENCY STANDARDS

MODELS 100C AND 100D

® Sine or rectangular waves
® 100 usec time markers

® Built-in oscilloscope

® Stability 1/1,000,000

® Low output impedance

® New, improved circuits

® Audio, supersonic, rf measurements

FIG. 1. Timing Comb, -hp- Model 100D

SPECIFICATIONS

-hp- 100D Secondary Frequency Standard

Accuracy:
About 2 parts per million per week, nor-
mal room temperature.

Stability:
About 1 part per million over short inter-
vals.

Output:
Controlled frequencies: 100 k¢, 10 ke,
1 ke, 100 ¢ps, 10 cps. Sine or rectangular
waves; marker pips. Interna