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E ” i Electrified by Marion, these tweezers now
ot do double duty. They position the work
KARE and solder it at the same time. Tripled
production and finer fluxless joints result.

FLEXIBLE BRAIDED CONDUCTORS,
APPROX. EQUIV. #10 B, & S.

e SILVER SOLDERED
af%&%«%/ Zmarion methods R 7, i s E 2iEs

/ SHAPED FOR OPERATION REQUIREMENTS
MARION USES THIS METHOD of Tweezer Soldering for pre-

cise hairspring soldering, positioning small metal parts in
thermoplastic cements, and in other fine soldering operations.
Resistance heating in the work itself and conducted heat from
the tips combine to give greaily increased soldering rates on
pretinned componenis. Because the tweezers develop little
heat themselves, adjacent componeni damage is avoided.
These tweezers permit an inexperienced worker to rapidly
acquire a high degree of skill. Both positioning and solder-
ing are combined with the handling ease of a fountain pen.

NOT FOR SALE — You can make electric soldering tweezers of your own.
Those shown here have standard “MM " blades, separated and insulated by
bakelite. They are assembled and wired as illustrated. By varying the voli-
age, the lip cross-section, and the contact area, you can adapt this tool to
your specific application. -

N STANDARD "MM" TWEEZER BLADES
OTHER MARION METHODS — Current demands on industry by the
mobilization program accentuate the importance of production methods. Elec-
tric tweezer soldering is only one of a number of methods which Marion pro-
3 poses to present in the hope that some of them can help you as much as they
H ’ have helped us. Marion Electrical Instrument Company, 401 Canal Sireet,

Manchester, N. H., U.S. A.

~ MANUFACTURERS. OF MARION RUGGEDIZED PANEL INSTRUMENTS
<:, marion meler:
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PUT YOUR NAME ON OUR MAILING LIST

for
TECHNIQUE

A ]OURNAL OF INSTRUMENT ENGINEERING

MUIRHEAD AVAILABLE FREE OF CHARGE

APPARATUS

TO RESEARCH WORKERS ®
COVERS A WIDE
RANGE OF REQUIRE- TO TECHNICIANS -
MENTS FOR ELECTRICAL TO SCIENTISTS P
MEASUREMENTS AND TO ENGINEERS o

TESTING, SERVO AND

and others who are interested in scientific and
REMOTE CONTROL PURPOSES,

electronic instruments and their applications

AND FOR PHOTOTELEGRAPHY.

POST
COUPON
TODAY

MUIRHEAD & Co LTD

PRECISION ELECTRICAL INSTRUMENT MAKERS MUIRHEAD

BECKENHAM - KENT - ENGLAND  stecves msteomenrs

Telegrams & Cables MUIRHEAD ELMERS-END 33
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Uniformity is

I tisn’t hard to make a resistor with specific characteristics.
The trick is to make resistors by the million, fast and at low cost.
and still retain uniformity in those characteristics. Specializing
in resistors, IRC achieves this uniformity through mechanization of
production, plus continuous inspection and rigid quality control.
Result: —IRC customers are assured of identical resistance units—within
prescribed limits—regardless of quantities or time of purchase.

Uniformity of IRC Advanced BT Resistors—which meet JAN-R-11 specifications—
is the result of combining IRC’s filament-type resistance elements with
exclusive construction features. Resistance material is permanently cured and bonded
to special glass. Leads extend into filament for rapid heat dissipation. Molded
bakelite seals element against moisture and prevents grounding. In standard
RMA Resistance Ranges, Advanced BT’s possess extremely low operating
temperature and excellent power dissipation at 14, 15, 1 and 2 watts.
Full details of these compact, light-weight, fully insulated units are
contained in 12-page technical data Bulletin B-1. Use coupon to send for your free copy.




Unvarying balanced perfofmance in
every characteristic makes IRC Power
Wire Wound Resistors ideal for
exacting, heavy-duty applicaticns.
Uniformly wound with highest-grade

alloy wire, ond precisely coated
with special moisture-proof cement,
these fixed and adjustable resistors
are unexcelled in essential electrical
and mechanical characteristics. Lead-
w ing industrial, cireraft, broadcost,

TEMPERATURS MSE AND DERATING CHART
i —
] . maritime and commercial users have
specified them for over 14 yea-s.
Catalog data Bulletin C-2 contains

full details.
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Meticulous engineering and elimina-
tion of hand manufacturing opera-
tions cssures maximum uniformity in
these small %'’ Type Q Controls.

Resistance element is the best IRC
Uniformly accurate and dependable,

IRC Precision Wire Wounds excel in
every significant characteristic, Lead-

Hios ever manufactured. Increased

arc of rotation permits same resis-
tance ratios proved successful in

ing instrument makers use them exten-

previous larger IRC controls. Elec-
sively for close tolerance applications..

Winding forms are non-hygroscopic

trical rotation is the same with or
without new IRC Type “76" switch.
Catalog data Bulletin A-4 gives

ceramiz with high insulation qualities, .

high machanical strength, low coeffi-

complete information. :
cient of expansion. Special humidity-

proof =namelled-wire windings re-

ceive particular attention to avoid

strain or breakdown in insulation.
Standard 1.0% tolerance. Y2, Y%
and '/10% are available. Full details
in catalog data Bulletin D-1.

Power Resistors « Voltmeter Multipliers ¢ Insuloted
~omposition Resistors ¢ Low Wattage Wire INTERNATIONAL RESISTANCE COMPANY A

Wounds ¢ Volume Controls ® Vollage Dividers 403 N. BROAD ST., PHILADELPHIA 8, PA.
3 Precision Wire Wounds ¢ Deposited Corbon

Precistors ¢ Ultra-HF ond High VoRage Resistors
% lhsylated Chokes § Ln

NAME__ .
Y TITLE = - | E
COMPANY A K E T
ADDRESS____ -
\
\\\\\ cyY__ ZONE S

/% J. F. ARNDY 4 €O., ADY. AGENCY



MITCHELL-RAND  (JMHMWHCED. . ..

DIP-COATING and POTTING COMPOUND

ANOTHER SIGNIFICANT DEVELOPMENT OF
MITCHELL-RAND LABORATORY RESEARCH

3738 is a special hot-melt, black thermoplastic moisture-proofing, insulating compound with
unusual low-pouring, high cold-flow characteristics. This relatively low-cost compound also
has flexible toughness at room temperature and a low rate of moisture vapor transmission.

» FLASH DIP-COATING coils and small transformers to
furnish moisture resistance and electrical insulation.

® POTTING JOBS which require its distinctive properties.

® SEALING SOCKETS AND SCREW HOLES for which a
filling composition with good adhesion and high cold-
flow femperature are specified.

@ POTTING AND SEALING: The viscosities of 3738 differ
appreciably between the upper and lower limits of the
suggested pouring temperature range. To obtain

higher or lower pouring viscosities, temperatures be-
low or above this range can be employed.

Best adhesion, without surface priming, is obtained
by pouring at temperatures in the upper portion of the
suggested range or by preheating the unit.

@ HIGH COLD-FLOW TEMPERATURE COUPLED WITH
LOW-POURING TEMPERATURE facilitates potting high
operating temperature units which contain delicate
parts that would be damaged by compounds poured
at high temperatures. The low pouring viscosity of
3738 recommends its application o potted units in
which minimum clearances of small filling holes re-
quire a free flowing composition.
The combination of viscosity and cold-flow, in 3738,
permits rapid application of dip-coatings to resist sag-
ging and sweating at temperatures above 105°C,

©® GOOD FLEXIBILITY AND ADHESION permit good
moisture seals around leads and physical shock-resist-
ance on both dip-coated and potted units.
RAPID RATE OF SET speeds production when used for
dip-coating, potting or sealing.

Although 3738 has a low-pouring viscosity, preheating
is recommended when filling close tolerance areas
where a quick chill may be caused by cold parts. Pre-
heating is suggested since 3738 sets at relatively high
temperatures.

DIP-COATING: The thickness of 3738 on a single dip
can be varied considerably. Generally higher bath
temperatures and shorter periods of immersion will

control thickness or thinness of coating.

3 .. ﬁ I

Cold Flow (M-R)..248/253 F

Softening Point

» NON-TACKY SURFACE reduces the possibility of ac- (B&R) ....cocuueee 254/259 F
cumulating surface contamination or sticking on the Penetrations Pouring
production line or in storage. 32/200/60 ..o, 12 Temperature....340/390 F
77/100/5 . .7-8
N5/50/5 v 1012 Specific Gravity ............1.03
Color ..cvinienrercncnnnns Black Flash Point ........ccooene 480 F

Write for your laboratory test samples
..... free upon request.

Electrica

A PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE AND CLOTH - INSULATING PAPERS

Insulation

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

Headquarters
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MANUFACTURERS
Classmike Capacitors
Plasticon Capatitors
HeVolt Power Supplics
Pulse Forming Networks

7517 North Clark Street

\
Don’t spread it around —
We're in full-scale production in our
new, larger plant.
{Qur previous factory was de-
stroyed by fire on January 10, 1951.)
With our expanded facilities, we
can promise you good delivery on
Glassmikes, Plasticon Capacitors, Hi-
Volt Power Supplies and Pulse Form-
ing Networks . . . if you promise to
give us realistic delivery requirements.

All Phones. AMbassador 2-3727

ondenser roducts Compangy

» Chicago 26, Illinols



A COMPLETE APPROACH T0

SINGLE TRANSIENTS
and PULSES

of low-repetition rate

For visual observation of pulses

and single transients, the Type 294-A
Cathode-ray Oscillograph provides

high light-output and wide-band response.
For careful study and permanent
reference of these signals the Type 295
Oscillograph-record Camera

records writing rates as high as

35 inches per microsecond.

2

TYPE 295 TYPE 294-A

high-speed. single-frame high-voltage, high-frequency
OSCILLOGRAPH-RECORD CATHODE-RAY

CAMERA $550.00 | OSCILLOGRAPH  $1320.00

PULSE RESPONSE
FREQUENCY RESPONSE
SENSITIVITY

This oscillogram illustrates
the double exposure tech-
nique. Binocular viewing in
the Type 295 facilitates
proper positioning for close
comparison.

0.25 'y see, PULSL
» J-ANF,

: FeN

i, TO DeBy

The pulses in the oscillogram at left are identical pulses of 0.25 micro-
second width. The first pulse was applied through the Y-axis amplifier
of the Type 294-A, and the second, directly to the vertical deflection
plates. A comparison of their waveforms illustrates the excellent transient
response of the Y-axis of the Type 294-A.

Response of the Y-axis amplifier to a rise time of 0.01 microsecond or
less is 0.03 microseconds max. Notice that a minimum of overshoot
(less than 2%) is introduced by the amplifier.

For the study of sinusoidal frequencies, the response of the Type 294-A
extends from 10 cps. to 12 megacycles (down 30%). Sensitivity of the
Y-axis, through the amplifier, is 0.42 peak-to-peak volts per inch.

AVAILABLE DEFLECTION
LIGHT OUTPUT
SIGNAL DELAY

“Time’ and 'Bulb’” expo-
sures may be taken with the
Type 295. And provision is
made so that equipment may
be triggered simultaneocusly
with shutter opening. With
appropriate accelerating
potentials, the Type 295 is
capable of recording single
transients in excess of 280
inches per microsecond.

The Type 294-A provides undistorted vertical deflection of 1.3 inches or
more for both positive and negative pulses; and 2.75 inches for sym-
metrical signals. The high light-output of the Type 294-A increases the
value of the large, vertical deflection provided by the Y-axis amplifier.
This is illustrated by the high visibility of the rise and decay of the
pulse shown at left. Here, the Type 5XP— Cathode-ray Tube of the Type
294-A was operated at 12 kv. However, where maximum light output
is not required. the accelerating potential may be lowered to 7 kv by
means of a switch. At this level of operation, of course, the available
undistorted deflection is increased.

To insure the complete display of fast pulses such as those at left,
the Y-axis includes a 0.25 microsecond signal-delay line.

SWEEP SPEEDS
TIME CALIBRATION

The built-in illuminated data-
card of the Type 295 will
prove invaluable when mak-
ing time measurements. A
film take.up cassette is
arranged so that exposed
frames of film may be sep-
arated from unexposed film
and taken to the darkroom
for immediate developing.

Send requests for information to

ALLEN B. DUMONT LABORATORIES, INC.
Instrument Division
1000 Main Avenue, Clifton, N. ).

Complementing the Y-axis performance of the Type 294-A, sweep dura-
tions are continuously variable from 0.1 second to 3 microseconds. By
increasing the length of the sweep, speeds greater than 0.25 microsecond
per inch may be obtained, thus providing more detail to facilitate the
study of short-duration pulses.

Calibration of the sweeps of the Type 294-A is accomplished with verti-
cal marks occurring at intervals of 100, 10, 1, or 0.1 microseconds. In
the oscillogram at left, the 0.1 microsecond markers appear mixed with
the signal on the vertical axis. Time measurements may also be made
by double exposure of first, the signal, and second, the timing markers.

o Ouctiyngply
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E3LW TERMINAL

“E-Series terminals are ap-
plicable on MIL require-
ments and will withstand
thermal shock, vibrations,
mechanical strains, and ex-
cessive pressures with no
impairment of the seal or
other functional character-
istics, E-3LW terminals are
now being used at 1000 psi
static oil pressure and under-
go 5000 psi tests.”

Y4 SHAFT
WATERSEAL BUSHING

“Rotary Waterseal Panel 1
Assemblies, with GRAF-SIL i i

||
|

Packing Glands, have an ex- ~~

cellent five year customer i

history on gas filled pressur- ‘

ized components. They are |

available for Y%4” shafts and I. [ [
! i

for potentiometers and i
-

switch bushings.” \ -

- T

s et

e ——

- - - P ——— 9}'L'4‘4
E= s "

= D C e 31

“NEO-SIL's proven Hermetic sealing components will eliminate
rejects resulting from breakage, strains, cracks, etc. Each NEO-SIL
component is pressure checked at 25 psi — to meet military require-
ments and as applied to our units, NEO-SIL rubber will resist abusive
temperature cycling, salt water, most acids and alkalies, and with-
stand high pressures and vacuums.”

“In addition to the items illustrated above, NEO-SIL offers many
other components, such as Hermetically Sealed Fuse Holders, Octal
Type Plug In Headers, Multiple Pin Headers, Hermetically Sealed
Cables, Hermetically Sealed Line Cords With Plugs For European use,
Meter Gaskets, Panel Gaskets, Adapters (U.S. to Continental), Coil
Forms, Crystal Contacts and other molded bakelite and NEO-SIL rub-
ber units.”

“Hermetically Sealed Fuse Holders are available for 3-AG and
4-AG fuses. These units are completely sealed from moisture with
or without the cap or fuse inserted and are applicable for use on
vacvum or gas filled units.”

Your special problems are solicited.

NEO-NIL

CORPORATION

26 CORNELISON AVE., JERSEY CITY 4.N.J.



For low-level d-¢c measurements
use these new, L&N triple-purpose

Amplifiers

and gain

High precision checking and calibrating under
factory conditions using D-C Indicating Amplifier
as null detector for accurate bridge and potenti-
ometer circuits. Through combination of a-c

amplification and balanced feedback network, cGaM Ae mce Gd...
zero and gain stability are designed right into
instrument. Trimmer controls are eliminated. ‘/ DIRECT-READING MICROVOLTMETER

OR MICRO-MICROAMMETER
/ RECORDER PREAMPLIFIER

SPECIFICATIONS /  NULL DETECTOR
MICROVOLT MICRO-MICRO- .
UNIT AMPERE UNIT THESE new D-C Indicating Amplifiers are the answer for
No. 9835 No. 9836 all your low-level measurements with thermocouples, strain
gages, bolometers—bridge and potentiometer circuits—
FULL SCALE RANGES WITH BUILT-IN 4" METERS Y g
i Yoy S g e S jonization, leakage, and phototube currents—almost any
25 Microvolts; scale 4500 Micro - Micro- measurement of extremely small direct current or voltage.
ltipliers: ; I tipli- L 2 .
% '%ers lx2ng a0, :2?;’2“50 7 '2‘6’ 'gé Actually 3 instruments in 1, Amplifiers can be used as:
'2%%0200' 5001000, V Direct-reading instruments—Scale multiplier knob lets you
select the range in which you want to work.
ACCURACY
Of amplifier: £0.4% Of amplifier: 0.5 to V Recorder preamplifiers—with broad flexibility. One or two
of reading; Of meter: 0.8%* of reading; degrees temperature difference can be spread right across
=1% Of meter: 1% a 10” Speedomax recorder chart.
ZERO OFFSET P e .
Max. offsef: £0.5 Max. offset: 2% of V Null detectors—more sensitive than most reflecting galva-

Microvolt scale nometers, yet with full scale response time of only 2 to 3
seconds. Leveling is unnecessary; the instrument is not

*SOURCE RESISTANCE Vel
affected by vibration. At the turn of a range knob, you have

Up to 10,000 ohms. | 0.1 megohm or more. ; . . e
available a wide choice of sensitivities. And when using
REPONSE TIME 9 .
non-linear response, not only does the instrument stay on
2 to 3* sec. | 2to 3% sec creea fs .
scale at extreme unbalance; sensitivity increases automati-
output cally as the null point is approached.
For full scale input on any range: 10 millivolts at .
output impedance of 500 ohms for null recorder; For details, send for Folder EM9-51(1). Write our nearest
1 volt for 20,000-0hm external meter. office, or 4979 Stenton Ave., Phila. 44, Pa.

Front panel fits standard 19* relay rack.

*Accuracy and Response Time depend on Source Resistance. MEASURING INSTRUMENTS * TELEMETERS - AUTOMATIC CONTROLS + HEAT.TREATING FURNACES

IN" EEDS & NORTHRUP CO.
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requiremems { Federal
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ELECTRICAL ... MECHANICAL
ENGINEERS

METALLURGISTS, PHYSICISTS and CHEMISTS

You're on the main line to the top
when you work at VVestinghouse

UNLIMITED OPPORTUNITIES

IN DESIGN, RESEARCH, APPLICATION, DEVELOPMENT

INVESTIGATE
IMMEDIATELY!

*Engineers fill 16 of the 29 top executive spots
in Westinghouse. Hundreds of engineers hold
high-level staff and supervisory positions. Your
opportunity to advance is practically unlimited
at Westinghouse.

*Right now Westinghouse is building seven
new plants. These are not temporary jobs. Nearly
all of the engineers and scientists who joined us
in World War II are still with us, and in the past
10 yearsour total employment hasalmost doubled.

*At Westinghouse you will participate in the
nation’s defense effort. In 1951 a large part of all
Westinghouse production will be to satisfy the
nation’s military needs.

THIS MAY BE YOUR OPPORTUNITY TO
MOVE AHEAD IN THE CAREER OF YOUR
CHOICE . . . MANY SUPERVISORY POSTS
IN NEW PLANTS AND DIVISIONS WILL BE
FILLED FROM OUR ENGINEERING STAFF!
INVESTIGATE!

Minimum Experience Required—2 years . ..
but some of these openings call for top-flight
men with more experience.

Salaries—Determined individually on the basis
of the experience and ability of the applicant.

Location—There are openings for engineers,
metallurgists, physicists, and chemists at most
of Westinghouse’s 36 plants. For example: You’ll
find opportunities to do jet engine work at
Kansas City, Missouri and South Philadelphia,
Pa. ... in Ordnance manufacturing at Sunnyvale,
California and Sharon, Pa. . . . on atomic power
projects in Pittsburgh, Pa. . . . in radar and
electronics at Baltimore, Md. . . . in aircraft
equipment and fractional horsepower motors at
Lima, Ohio . . . and in commercial and airport
lighting at Cleveland, Ohio . . . and in power
producing equipment to speed the production
lines of America. And all of these activities have
a definite and established peacetime application.

WESTINGHOUSE OFFERS YOU
IN ADDITION TO GOOD PAY

—Help in finding suitable housing

—Low cost life, sickness and accident insurance
with hospital and surgical benefits.

—Modern pension plan

—Opportunity to acquire Westinghouse stock at
favorable prices

—Privilege of buying Westinghouse appliances
at employe discount

Investigate Westinghouse today . . . Write Mr. R. P. Meily,
Westinghouse Electric Corporation, Box 2182
306 Fourth Ave., Pittsburgh 30, Pa.
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NEW

MINIATURE SWITCHES
BY CENTRALAB

STANDARD SIZE NEW MINIATURE SIZE

Now, Ceniralab, the first name in Electronic Components, offers new design
possibilities in an entirely new line of truly miniature, top-quality, rotary
switches for radio, TV and similar high-frequency, low-power applications.

WANT MORE INFORMATION? SEE NEXT 2 PAGES ®»



i1 |

New Centralab Miniature Switches Give
You Top-Quality Construction & Performance

You'll find these new Centralab miniature rolary switches have every quality-
construction feature — every quality-performance characteristic as previously
built into larger size Centralab switches. Switch sections are high-quality, lam-
inated phenolic or Centralab’s own Grade L5 Steatite. Clips and contacts are
self-cleaning, spring brass with heavy silver plating or coin silver. All other
metal parts are adequately plated to meet commercial or government specifi-
cations. Switches have positive 30° indexing. What’s more, these miniature
Centralab switches offer identical opportunity with the larger size units for
having multiple sections on a single shaft. Switches are available with 2 to 11
positions with stops, or 12 position continuous rotation. Of particular interest
for AM-FM-TV designers — these miniature switches may be furnished with
dual concentric shafts coupled with regular line switches and Centralab’s
famous Model 2 Radiohm variable resistors. (See illustrations at right.)

VOUNCES A COMPLET

FOR COMMERCIAL OR

= 13 L R




NEW LINE OF MINIATURE SWITCHES

MILITARY APPLICATIONS

5 o —— s e

s o e S T m A e

Now Centralab offers a completely new, unusnally small

rotary swilch line — available in a variety of multi-pole,

multi-position, multi-section models and in combination
with line switches and variable resistors.

New Centralab Series 20, miniature, single section, phenolie switch. Here’s standard Series 20 mi.niature switch. with standard shaf! and
Available in 2 to 11 positicns with stops, or 12 position continuous phenolic section with conventional off-on switch added. Also available

rotation — and with multiple sections. with multiple sections.

X
A=VARIABLE DIMENSION

Combination Series 30 minfature switch unit with dual concentric Same combination Series 30 unit as shown at left, except that Mpdel 2
shaft — permits independent operation of miniature switch including variable resistor is mounted at rear of miniature switch. Position of
off-on switch, and Model 2 variable resistor. resistor provides convenience of wiring,.

If you need a truly small size, long-life switch, &n ' %
Centralab’s new miniature Series 20 and Series @ L
®

30 switches are the answer. They have been o .
specifically designed to meet the modern trend Division of GLOBE-UNION INC « Milwaukee

toward greatly reduced size in electronic equip- N O U S N A S Y S S AN N S PO PO
ment for high-frequency, low-current applica-

tions. Extremely compact design and small size,
plus availability of separate sections and index
assemblies provide an adaptability that is in-
valuable to design engineersand manufacturers.
For complete specification information on the

CENTRALAB Division of Globe-Union Inc.
914 East Keefe Avenue, Milwaukee 1, Wisconsin l

Please send me complete specification information on Centralab’s new
Series 20 and Series 30 Miniature Switch line.

new Centralab Miniatare Series 20 and Series NAIME  coeurrrrrieretessttecssseeceeeessees s seseoseesse s s e ess s ss e

30 Switch line, mail the coupon today. Manu-

facturer’s samples promptly. ATAUTESST .cvmrrmemmmssmomsssmm s s mrmam bt i s sl e S
LY vttt Zone ........ StALE weveeeercrerersarerseesessesnasares

--_--l



VEE DER=R O O T |JClouNTERISE ety en et

16

You're looking at a new and
patented development...featuring
the Veeder-Root “Geneva Trans-
fer”...designed for higher speeds
and easier readability from a
distance.

Here’s another vitally impor-
tant Veeder-Root “first,” for use in
military equipment. And within
the understood limitations of the
present-day rule of “first things
first” . . . what can we figure out
for you?

VEEDER-ROOT INC.

HARTFORD 2, CONN. « GREENVILLE, S.C.
Montreal, Canada Dundee, Scotland
Offices and agents in principal cities

Fave youa Military b
jé’ﬁz%z& Soeeinl Comniting Mleehaniom?

.. Then you will [ find o

what we mean when we 5. ..
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Left to right: Collins 17L
VHF communications
transmitter and 51R VHF
communications/omni
navigation receiver as fur-
nished in specially design-
ed dual shockmount.

In aviation communications, it's . . .

This is a portrait of the new Collins 37R-1
antenna, made expressly for use with the Collins
51R-17L two-way VHF communications system. It
is designed for the most efficient radiation and recep-
tion of vertically polarized communications signals in
the frequency range of 118 to 136 megacycles. Note
the excellent radiation pattern and standing wave

ratio graphed on this page.

The 37R-1 mounts externally on the skin of the
aircraft. Its mounting base, identical with the Collins
type 37]-2 omni antenna, greatly simplifies installa-
tion especially on pressurized aircraft. Only the r-f
connector protrudes through the skin of the ship.

We invite inquiries and investigation of this
highly specialized and effective development.

o~

COLLINS RADIO COMPANY, Cedar Rapids, lowa

—

11 West 42nd Street, NEW YORK 18

2700 West Olive Avenue, BURBANK

i
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EXTERNAL TERMINALS
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COIL. ~——RIGHT—— ~——LEFT—

EXTERNAL TERMINALS
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TERMINAL NUMBERING
NOTr SHOWN ON RELAY

EXTERNAL TERMINALS

ARAARAR(AARAA

COIL. ~——RIGHT— ~——LEFT—

'H-870005-1
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these tiny Class ''S” Relays from

Automuﬁ; Electric

are HERMETICALLY SEALED

To give your product high performance
standards, use relays that meet aviation’s highest stand-
ards. These Automatic Electric Class “S” Relays meet
them all!

small, light-weight—mount in any position in a
restricted space...save valuable room, hold down weight.

resist shock and vibration—contact operation is
dependable at vibration up to 10.5 G’s.

protected from harmful conditions—operate in
“ideal’” atmosphere of dry nitrogen, sealed against dust,
corrosion, atmospheric pressure changes and tampering.

versatile in application—as shown at left, Class
“S’* Relays are available with solder-or socket-type ter-
minals...and with the contact arrangements yox specify.

Other telephone-type relays can also be supplied, with
or without hermetically sealed enclosures. Write for
circulars. Address: AUTOMATIC ELECTRIC SALES
CORPORATION, 1033 West Van Buren St., Chicago 7,
Il. In Canada: Automatic Electric (Canada) Ltd.,,
Toronto. Offices in principal cities.

RELAYS - SWITCHES
AuruMAn[\%ri; ELECTRIL
CHICAGO

June, 1951 — ELECTRONICS



TYPICAL “Q"" CHPRACTERISTICS OF
BURNELL TOROIDS WOUND ON
MOLYBDENUM PERMALLOY CORES

Several years ago we began to specialize in the design and manufacture
of toroidal coils and audio filter networks. At that time too few electronic
engineers were aware of the full valuz of toroids (particularly those wound
on molybdenum permalloy dust corss) as very little publicity had ever
beex devoted to a product that was fast becoming one of the most vital
in the development of modern commnunications and contral equipment.

We believe that since then through sur technical service and advertising
methods we have helped thousands of engineers to understar:d and appre-
ciatz the toroid as an essential in metwork applications.

The resulting popularity and industry acceptance of aur toroial coils and
filters have necessitated an expansion of our production facilities to ten
times what they were five years age and we are proud to point to this
growth as an expression from our castomers of thei- satisfaction in the
quality of our product and our servica.

EXCLUSIVE MANUFACTURERS OF COMMUNICATIONS NETWORK COMPONENTS

ELECTRONICS — June, 1951
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STANDARD SIZES
TC1=1%”0D.x %"
TC2=2%"0.D.X %"
TC-3=1%"0.D.x9/16”

MINIATURE SIZES
TC0= %" 0D.x %”
TC-4=1-3/167 0.D.x 9,16~
TC5—=1-3/16”7 0.D.x 9716~

MAXIMUM INDUCTANCZ
TC-1 — Ind.-Up to 10 Hys.
TC-2 — Ind.-Up to 100 Hys.
TC-3 — Ind. MHY-Up to 750
TC-0— Ind.-Up to 2 Hys.
TC-4 = Ind.-Up to0.10 Hys.
TC-5— Ind. MHY-Up to 75

i
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€UTS REJECTS 70%. High voltage capacitors
made by Centralab for use in television sets
are subjected to a high voltage breakdown
test. Rejections were cut 70% when Centralab

switched to Plaskon Alkyd.

TIME SAVING 50%; MONEY SAVING 25%. Furnas
Electric Company found that the fast molding
characteristic of Plaskon Alkyd cut production
time 50%. A cost saving of 25% has been
realized on the cost of the finished product.

f

‘more evidénce of savings with Pl.ASl(O" ALKYD

REDUCTION IN SIZE. Exhaustive arc resistance
testsfaithfullyreproducingactual service con-
ditions convinced Arrow, Hart & Hegeman
engineers of the unexcelled arc resistance of
molded Plaskon Alkyd. This benefit enabled
them to redesign and reduce the overall size
of their complete line of magnetic starters.

NS

“
Py,

fu

87,
L

PRODUCTION INCREASED 392%. Switching to
Plaskon Alkyd enabled Sangamo Electric
Company to produce plastic parts for their
time switch nearly 4 times as fast as was
possible with a competing material.

June, 1951 — ELECTRONICS



you can produce for less...

TO SELL MORE PROFITABLY

Leading producers of electrical and electronic parts have
found Plaskon Alkyd a real helper in producing better parts,

faster...often for less.

Plaskon Alkyd is an ultra high-speed, thermosetting plastic molding
compound with excellent electrical properties. It can be molded
three to four times faster than conventional thermosetting materials...

assuring greater production from molding equipment.

Loss from profit-robbing rejects is reduced because Plaskon Alkyd
just doesn’t require a lot of fussy, kid-glove care to mold.
It's much less sensitive to variations in pressure, temperatures

and time than other thermosetting materials.

And you can save some real money on tooling costs with Plaskon
Alkyd. Simple, less expensive dies are required to mold it.
Plaskon Alkyd's high-speed molding characteristics assure greater
production from each mold cavity. And fewer cavities are

needed to maintain your production schedules.

Plan to use Plaskon Alkyd to produce for less...
to sell more profitably!

.mold it better and faster ‘wifh'

PLASKON.

PLASKON DIVISION - LIBBEY - OWENS « FORD GLASS CO.
2136 Sylvan Avenue ¢ Toledo 6, Ohio
In Canada: Canadian Industries, Ltd., Montreal, P. Q.
Branch Offices: Boston, Chicago, New York, Los Angeles, Rochester

Manufacturers of Molding Compounds, Resin Glues, Coating Resins

ELECTRONICS — June, 1951 21



Internalviewwith chassisswung
out . . . showing amplifier and
damping circuit components.

OPERATING
CHARACTERISTICS

ACCURACY—0.25 per
cent of span (spans over
12 mv.); 0.030 mv. (span
under 12 mv.)

DEAD ZONE —0.06 per
centofspan (over 12 muv.);
0.007 mv. (under 12 mv.)

NOMINAL SPEED — Fulil
scale in one second, maxi-
mum.

CHART SPEEDS—I, 2, 3
and 4 inches per second
(change gears provided)
or any standard chart
speed.

STANDARDIZATION—
Push-button.

POWER SUPPLY —115
volts, 60 cycles.

For Accurate Records
Of Rapidly Changing
Variables

Now you can accurately record on
a null-balance instrument full scale
signals which vary as rapidly as 20
cycles per minute. Signals with a
peak to peak amplitude of 109, of
scale, can be reproduced at varia-
tions up to 3 cycles per second.

The new ElectronitK High Speed Re-
corder is especially designed to
measure rapidly changing variables
in laboratory and test applications.
The instrument develops a pen speed
that traverses its eleven inch gradu-
ated chart in one second! It has chart
speeds up to 4" per second —20 feet
perminute. [tincorporates an adjust-
abledamping circuit...and hasamo-
tor driven reroll mechanism to main-

Ho

NEW HIGH SPEED Z/zclioniK RECORDER

tain constant tension on the chart.

Adaptable to the measurement of
practically any d-c signal, the Elec-
troniK High Speed Recorder can be
employed in conjunction with
thermocouples, Radiamatic pyrom-
eters, pressure and force transducers
. . . plus a host of other devices cap-
able of resolving variables to d-c
signals.

For detailed information write for
Data Sheet No. 10.0-7.

MINNEaPoLIS-HONEYWELL REGU-
LATOR Co., Industrial Division, 4428
Wayne Ave., Philadelphia 44, Pa.
Offices in more than 80 principal
cities of the United States, Canada
and throughout the world.

N N B

BROWN

neywell

INSTRUMENTS

June, 1951 — ELECTRONICS



NEW
OVAL
SELECTOR
SWITCHES

\ i Several new oval
\\ rotary selector
switches are de-
scribed in Bulletin L13 just issued by
the Shalleross Manufacturing Co.,
Collingdale, Pa. Six basic plates and
three rotor types produce switches
having from one to three poles per
deck or gang and with other desired
mechanical and electrical details. As
many as 18, 9 or 6 positions may be
obtained in single-, double-, or triple-
pole types respectively. These may
be single-, double, or triple-pole decks
exclusively or a combination of dif-
ferent types.

VERTICAL STYLE PRECISION
RESISTORS FOR JAN USES

Improved vertical styie
precision wire-wound
resistors for use where
mounting requirements
make it desirable to
have both terminals at
the same end of the re-
sistor have been intro-
duced by the Shallcross
Manufacturing Co.,
Collingdale, Pa. These units provide
a longer leakage path from the mount-
ing screws to the terminals. Known
as Shalleross Types BX120, BX140,
and BX160, they are designed to meet
JAN requirements for styles RB 40 B,
RB41B and RB42B respectively. For
commercial uses, the resistors ecarry
somewhat higher ratings than for
JAN applications. Wire leads instead
of terminals can be furnished if de-
sired. Complete details will gladly
be sent on request to the manufac-
turer.

FLAT, METAL-ENCASED
WIRE-WOUND RESISTORS

Flat, metal-encased, Type 265A wire-
wound power resistors introduced by
the Shalleross Manufacturing Com-
pany, Collingdale, Penna. are space
wound, have mica insulation, and are
encased in aluminum for mounting
flat against a metal chassis. At 175°
C. continuous use they are conserva-
tively rated for 7% watts in still air
and 15 watts when mounted on a
metal chassis. Write for Bulletin 122.

ADV
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[ BETWEEN 2 AND 800,000 MICRO-OHMS )

...AND TESTS OF OTHER
LOW RESISTANCES

670 Series Portable
Low-Resistance Test Set

6 ranges from 1,000 to 500,000
micro-ohms full scale. Weighs only
10 Ibs.—operates from dry cells.
Ideal for production line or portable
use

These Shallcross linear niicro-
ohmmeters permit quick, accurate “go—
no go' tests of low resistances between 2
and 800,000 micro-ohms. They are widely
used for testing electrico! bonds and welds

" ey PN i -Resi
in the aviation, railway and other fields as el e st

Test Set
8 ranges from 200 to 800,000
micro-ohms full scale. Weighs

well as for production testing of a variety
of products ranging from heavy current
switch and relay contacts, to armatures and
light bulb filaments. Resistance is directly
indicated on meter. Write for Shallcross
Engineering Data Bulletin L-12.

SHALICROSS

SHALLCROSS MANUFACTURING COMPANY
Collingdale, Pa.

30 Ibs. and operates from
115 V. 60-cycle current. A
convenient instrument for re-
search, laboratory or produc-
tion line low resistance tests,

Precision Resistors e D-C Bridges e Decade resistances o High-voltage measuring

equipment o Galvanometers o Rotary Selector Switches o Attenuators e Capacitor
and custom-built electronic specialties

Analyzers e  Transmission Test Sets . . .

23



Desigsned for Application
Grid Dip Meters

Millen Grid Dip Meters are available to meet all various laboratory and
servicing requirements.

The 90662 Industrial Grid Dip Meter completely calibrated for laboratory
use with a range {rom 225 ke. to 300 me. incorporates features desired for
both industrial and laboratory application. including three wire grounding
type power cord and suitable carryving case.

The 90661 Industrial Grid Dip Meter is similar to the 90662 except for a
reduced range of 1.7 to 300 me, It likewise incorporates the three wire
grounding type cord and metal ecarrving case.

The 90651 Standard Grid Dip Meter is a somew hat 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 range is 1.7 to
300 me. Extra inductors available extends range to 220 ke.

The Millen Grid Dip Meter is a calibrated stable RF oscillator unit 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 interminal terminal board to provide eonnections for
battery operation where it is desirable to nse the unit on antenna measure-
ments and other usages where A.C. power is not available. Compaciness

JAMES MILLEN

MAIN OFFICE

MALDEN, MASSACHUSETTS, U.S.A.

M

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 poelystyrene
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 Grid Dip Meters may be used as:
1. A Grid Dip Oscillator

2. An Oscillating Detector

3. A Signal Generator

4. An Indicating Absorption Wavemeter

The most common usage of the Grid Dip Meter is as an oscillating
frequency meter to determine the resonant frequencies of de-energized
tuned eirenits,

Size of Grid Dip Meter only (less probe): 7 in. x 3% in. x 338 in.

MFG. CO., INC.

AND FACTORY

24
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G- SSTHR ARING TUBES
ARE LS WAVS GETTER/

Take your design cve from airmen who
praise the superiority of ARINC types!

“Records kept by our company show replacement of

A pij .
ARINC tubes to be only 2% as compared with an average * ®x Ploneer in Manufaciyrig

ubes, G.E. offers nine 5 g ARINC i

f 49% replacement for 13 t f \ over w
.m)he s9ar‘;: ;)eriod S 3 types of regular tubes ov andlclh set new Standards of 4 “Star types ‘
' o ‘ ong life. Specif ependabijj;
W. W. LYNCH, Systemn Communications Superintendent, 4/ tronic Cil‘Cmts n y these tubes jn el Y
o €cC-

Pan American World Airways System. Creas
€ safety fac
to

o build reputatip

GL-5654
‘ 7 for your €quipmeny!

G-E 5.star ARINC tubes are 3 ;i :

“Our company is using ARINC reliable tubes wherever
ment of €a joint achieve.

possible. Experience has shown that equipment using

these tubes seldom causes delays from tube failure.” E2nera] Eleerqnamical Radio, In
J. H. CARMICHAEL, President, care — ing Ctric Co, Builz with C., and
Capital Airlines. reliahili 1vxdua11y tested — ¢ €Xacting
1t . ~—1ihey g
1- recei):re(;;. tlimeters, radj, ch:em the
“The effect of using ARINC tubes in our equipment air PaSSenger’s other apparatus thy, Pastzes, ,
became immediately apparent. Off-schedule removals safely 1o their deg ST

of airborne equipment due to tube failures have
been materially reduced.”

J. R. CUNNINGHAM, Director of Communications, §
United Air Lines. GL-3670

“During a six months’ carefully controlled com-
parison service test, ARINC tubes required only
1, as many replacements as first quality standard

brand tubes.” 6L-565
FRANK R. WAGNER, Supervisor of Radio, "7594—Sharp-cytoff ;.
Electrical and Instrument Engineering, TW A gt-gggL - twin triodref Polic
GL-5725 :,ﬁf',‘:mpt"'ﬁer pentode
“We have four VHF NavigationReceivers which GL-572 . “remote-cutoff 1. pent
GL.57 Twin diode ode

have been in service for more than 1,000 hours
each. Of the 104 ARINC tubes used, we have
not had a single failure.”

J. LANE WARE, Supervisor of Communications /
Engineering, National Airlines.
smeere GL-5686

Remote.¢
GL-5750_pgntasro toff r-f pentode
GL_575LP§ntagnd converter

High-my ¢ i
e ) win trio
L SBILMedlum-mu twin gﬂ%de

ELECTRIC

185-K4

=\

GENERAL {7

N
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Chase brass sheet is uniform in
gauge, temper and surface. It is
quality metal with accurate
widths, straight, smooth edges and
clean, flat surfaces. Remember,
too, that the same degree of close
supervision and critical inspection
goes into every bit of Chase copper
or bronze alloys in strips or rolls.

Chase ,ﬁ BRASS & COPPER

WATERBURY 20, CONNECTICUT e SUBSIDIARY OF KENNECOTT COPPER CORPORATION

YOU’LL FIND ALL 3 IN CHASE SHEET BRASS

For information on all forms of
brass and copper—sheet, rod, wire,
tube—write on business letterhead
for 124 page book, “Commercially
Important Wrought Copper Al-
loys.” Gives composition, forms
available, uses, properties of over
50 copper alloys, weights, toler-
ances and other data.

» The Nation's Headquarters for Brass & Copper

Albanyt Cleveland Kansas City, Mo.  New York

AMianta Dalles Los Angoles Philadslphia
Baitimors  Danvert Milwaukes Pittsburgh
Boston Detreit Minnsapolis Providance
Chicage Houstent Nawark Rochestert
Cincisnsti  |adinnapelia Neow Orleans $t. Louis

San Francisco
Seattls
Watebury

( tosiea
oifics miy)
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EAVES

If you're talking ebout arms in sleeves,
we’ll concede that the usual pair is ample
— if, however, you're talking about those
on turntables, well, that’s a different story!

Station managers are finding it good
business, indeed, to own more than the
usual two turntables. There are many
reasons, among them the increasing trend
toward more and more transcribed com-
mercials that must go in split second se-
quence without a ‘“‘hitch” — often during
station breaks. Engineers often find it
impossible to “‘set up”’’ the minimum two
turntables for best results.

With an extra turntable or two, station
breaks and spots are aired with precision
— studio dramatic productions “live”
with well timed sound effects. Extra turn-

Affiliated with GATES

should your engineer have?

tables mean extra flexibility — smoother
station operation.

Then, too, your salesmen will tell you
its profitable to have a turntable available
for client audition, without having to make
the customer wait ’til the show is “off
the air’’!

Actually, from the standpoint of invest-
ment, the cost of an extra turntable or two
is small when proper consideration is given
the many advantages they offer in better
employee .and customer relations, in
smoother productions and in dependable
‘“‘on-the-air’”’ insurance!

The unquestioned quality of GATES
transcription equipment will make it your
first choice in bringing your station up to
modern standards.

Write today for your copy of GATES complete Transcription Turntable Catalog.

GATES CB-10, MASTER TRANSCRIPTION
TURNTABLE . . .

Provides complete trans-
cription facilitiesindepend-
ent of ¢ontrol room equip-
ment. Incorporates GATES
CB-11 Chassis for all
speeds with built-in three-
stage pre-amplifier, power
supply and pick-up of
your choice. Mixing con-
trol, broadcast-cue switch
and filter control conven-
ijently located on sloping
front panel. Attractive two-
tone gray cabinet.

GATES CB-14 TRANSCRIPTION TURNTABLE

Probably the most popular
transcription turntable in
use today. Transcription
chassis is GATEs CB-11,
providing operation at all
speeds. Variable filter is on
the chassis proper and a
mercury starting switch is
conveniently located om
the side. Available with or
without self-contained pre-
amplifiers. AllGATES Trans-
cription Turntables are
available with the pick-up
of your choice.

Control Room WGEM, Quincy, lllinois

» MANUFACTURING ENGINEERS

D.C. o Intemati
vy, Montresl, Queb

e QUINCY, ILLINOIS, U. S. A,
| Division, 13 E. 40th St., New York Cjty

GATES RADIO COMPANY

2700 Polk Avenue, Houston, Tezas « Wamer Building, Washi
Canadian Mareond C.
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2’| RANGERS

(FULL-RANGE-VARIABLE DC SUPPLYS)

This versatile supply is a combina-
tion of the widely used Sorensen
NOBATRON and a filter-variable
output circuit.

The result gives a continuously
variable output voltage regulated
against line and load changes
through the full range of the
instrument.

Look at the specifications tabu-
lated below — check them against
your requirements. Where range
of output, adaptability to diverse
applications is essential, the Sor-
ensen RANGER may well be your
instrument of choice.

ELECTRICAL SPECIFICATIONS

Model No. SR-10 SR-30 SR-50

Output range 3-135VDC | 3-30 VDC | 3-13 VDC
Current range 1-10 amps | 3-30 amps | 5- 50 amps
Input voltage 95 - 130 VAC, 50 - 60 cycles, single phase

Regulation == 0.25 percent at any voltage sefting from
accuracy 3 VDC to top rating
Ripple RMS max. 1% of output sefting

Meters — standard. Coarse and fine adjustment.

For other regulated DC supplys, investigate
Write for complete information. Sorensen’s line of NOBATRONS (low voltage)
and B-NOBATRONS (high voltage).

gamm and company, inec.
375 FAIRFIELD AVE. o STAMFORD, CONN.
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THE MOST COMPLETE

LINE OF FUSES
FOR THE

Electronce Tndustrnies

® RADIO
¢ TELEVISION
® RADAR
® INSTRUMENTS
¢ CONTROLS
¢ AVIONICS

Whatever your needs in electrical
protection there’s a Buss fuse made to fit.

Send for Bulletin SFB—showing full
line of fuses and fuse mountings.

SPECIAL FUSES, FUSE CLIPS, FUSE
BLOCKS and FUSE HOLDERS

Sometimes a special fuse or fuse mounting is
required. In such cases we welcome your requests
either to quote —or to help in designing or selecting
the special type of fuse or fuse mounting best suited to

your particular conditions.

Submit description or sketch, showing type of fuse to be
used, number of circuits, type of terminal, etc. If your pro-
tection problem is still in the engineering state, tell us

current, voltage, load characteristics, etc.

At any time our staff of fuse engineers is at your service to

help solve your problems in electrical protection.

ELECTRONICS — June, 1951

. Small Dimension Fuses and Fuse Holders — Form SFB. |

s

National Electrical Code fuses.
These fuses are SPACE SAVERS.

They are particularly well suited to the protection of
instruments, radios, television and electronic equipment of
all kinds, aircraft, automobiles, coin-operated devices and
any apparatus where space for the protective device is at
a premium.

Fuses of the Dual-Element, Renewable and One-Time
type are available. i

Companion lines for FUSETRON and BUSS small |
dimension fuses are BUSS Fuse Clips, Blocks and Fuse
Holders. They are made in many types and sizes to make
it easy to select the fuse and fuse-mounting needed to give
the required protection.

For full information ask for the BUSS Bulletin on

T
A complete line of fuses made to dimensions smaller than ﬁ
A
§

%
.

y
B

E

(
Ew

|«

USE THIS COUPON = Zez all the facts

Bussmann Mfg. Co., University at Jefferson

St. Louis 7, Mo. (Division McGrow Electric Co.)

Please send me Bulletin SFB containing complete faocts on
Buss Small Dimension Fuses.

Name. — - e
Title _ S — -
Company — _
Address
City I State —
ELRC-650
29
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PROBLEM:

How to Get Better Electrical Conductivity in a

Switch Spring
GENERAL PLATE:

Provided the Solution with “BRONCO", a

A well-known manufacturer of small
switches needed high electrical con-
ductivity in a spring. Solid phosphor
bronze would be too thick or would
heat up too much.

The problem was presented to General Plate en-
gineers who quickly provided the solution with
“BRONCO?” strip, a double clad metal — phosphor
bronze on copper. The desired electrical conduc-
tivity was obtained, the spring size was maintained.

No matter what your metal problem, it will pay you
to consult with General Plate. Their vast experi-
ence in cladding precious to base metals or base to
base metals can overcome your problems... often
reduce costs.

General Plate Products include . . . Precious metals
clad to base metals, Base metals clad to base metals,
Alcuplate (copper and aluminum), Silver Solders,
Composite contacts, buttons and rivets, Platinum
fabrication and refining, Age-hardenable #720
Manganese Alloy. Write for information.

Have You a Composite Metal Problem?
General Plate can solve it for you

- T Y A e AW e T

GENERAL PLATE

Division of Metals & Controls Corporation
306 FOREST STREET, ATTLEBORO, MASS.

50 Church St., New York, N. Y. ¢ 4326 N. Elston Ave., Chicago, Ill, » 757 W. Third St., Mansfield, Ohio ¢ Detroit, Mich. » Los Angeles, Calif.
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ADLAKE RELAYS AT WORK

\ou &an tourityour ohi

Before ey hafih! ¢

ey

; Dependable
' Robbins Incubators

ADLAKE RELAYS

in Essential
Control Circuits

The master control panel of a Robbins Incubator,
showing the seven ADLAKE Relays that are an
essential part of the over-all control circuit.

Control relays have a tricky job to do in in-
cubators. As Mr. B. L. Rosenberg, Vice-President
of the Robbins Incubator Company of Denver,
wrote in a recent letter, ““The exacting and pre-
cise control required in our specifications makes
it essential that the control relays we employ be
highly sensitive and dependable. The latest modi-

Most important of all, they require no maintenance,
for they are hermetically sealed against dust, dirt
and moisture.

For the full story on the part ADLAKE Relays

fications have made ADLAKE Relays better than
ever before, and we are entirely satisfied with
them.”

ADLAKE Relays are designed and built to meet
the most exacting needs of industry. Their mer-
cury-to-mercury contact prevents burning, pit-
ting and sticking, and their sturdy construction
armors them against outside vibration or impact.

Adams & Westlake

ELECTRONICS — June, 1951

can play in your business, just drop a card to The
Adams & Westlake Company, 1107 N. Michigan,
Elkhart, Indiana. No obligation, of course.




Buttedly Tuning Circsit no sliding
contcels . . . no noise . . . per-
Sectlr smooth tuning . .. rugged
design with good stability and
very low drift . . .

Regulsted Power Supply assures
good heterodyne beat note,

Dutpuf 0.5 Microvolt to 1 Yolt over-
all aecuracy better than =20%.

Internal Qutput Impedence 50 ohms.

Leakage and Residual Output Yoltage
belowv sensitivity of most
recewers,

Intermai 1000-Cycle and

External Amplitude Modulation
over audio range, adjustable
Srom 0 to 50%. Incidental fm
under 100 parts per million over
most ranges.

MODULATION

for Television, V-H-F Video, and U-H-F Channels
50 to 920 Me.

he General Radio Type 1021-A Standard-
TSignal Generator operates at frequencies
between 50 and 920 Mc with the same conveni-
ence and reliakility found in other G-R gener-
ators in the broadcast frequencies.

Its main use is the determination of radio
recejver and ci=Cuit characteristics. With an in-
expensive diode modulator, television picture
modulation cam be produced for overall testing
of television recetvers.

It is a convemient and wall-shielded source of
power for mezsurements with bridges, imped-

ance comparators, and slotted lines. For these
uses internal modulation is provided.

With the G-R Type 874 line of Coaxial
Elements, this generator provides a very com-
plete and flexible system for measurements of
voltage, power and standing-wave ratio from 50
to 920 Mc.

Two separate oscillators are available. They
are mechanically and electrically interchangeable
and are sold as separate units to convert the
range of one standard signal generator to :that
of the other.

Type 1821-P1 Power Sepply and

1000 cycly moculation seurce $195.00
To cover the complete range of 50 t0.920 Mc,, the following units are required: Type 1020-P2 U-H-F Osciltater Unit saly
Type 1021-P1 Power Supply, Type 1021-P2 U-H-F Oscillator (250-920) Mc and (50-870 Me) . . . . . umw
Type 1021-P3 V-H-F Oscillator (50-25%0 Mc.) —Total Price . - $1015.00 O |
Type 1021-AV V-H-F Standard-Signal Generator (50-250 Mc) $595.00 (50-250Me) . . . . . . $400.08
Type 1021-AU U-H-F Standard-Signal Generator (250-920 Mc) $615.00 }

& GENERAL RADIO Company

"";_ V. 275 Massachusetts Avenuve, Cambridge 39, Maess.




for Bridge and Slotted Line Measurements

High output voltage of one volt across 50 ohms makes possible measure-
ments over high noise levels. Filter chardcteristics may be taken
over wider frequency ranges for given noise \level.

and for T-V picture modulation, the Type 1000-P6
Crystal Diode Modulator provides the means to
obtain it with 70 accompanying frequency modula-
tion. Plugs into Signal Generator output externally.
Video or pulse modulation is applied from any
convenient source. Note these characteristics in
charts below.

T-¥ Picture Modulation %
on all Channels ifioe LI E “

) grystal Diode Modulator — $35.08

from 50 to 920 Me with ro0 )
incidental FM, when Type 3 oo ey
1000-P-6 Crystal-Diode Modu- i = =
tator and gource of video sig- § - N
nals are used. The power re- 5 ] A\
quirements for modulatiod are § o \
s0o low, video output frem a : . !
standard T-V receiver can be § |
used. - :-i o
g ‘io‘t 0O e KN
= el 1000~ 7€ RISUG MODULATHG FREQUENCY
<F TYPICAL MODULATION CHARACTE!
~ AT 300 Me SND LORD . . o I
ot s0 om sAE above Typical Modulation Characteristic at 300 Mc.
- ~ Up to 30% modulation there is no significant differ-
% i ence in characteristic from 20 to 1000 Mc.
% =N at left Frequency Characteristic of Type 1000-P6
\ Diode Modulator.

el

e

§s0B
3
VOUTAGE
INSTANTANEQUS MODULATING

Type 1021-AV V-H-F Standard-Signal generator with Type 1000-P6
Crystal Diode Modulator, set up for tests on a television receiver.

90 West Sireet NEW YORK

920 S. Michigan Avz. CHICAGO
1000 N. Seward St. LOS ANGELES

Since 1915 — Designers and Manufacturers of Electronic Test Equipment
STROBOSCOPES -« VARIACS « SOUND-LEVEL METERS - VIBRATION METERS
iMPEDANCE BRIDGES + SIGNAL GENERATORS « OSCILLATORS - WAVE ANALYZERS « DISTORTION METERS « IMPEDANCE
STANDARDS ¢ VACUUM-TUBE VOLTMETERS « FREQUENCY STANDARDS « BROADCAST MONITQRS » PARTS AND ACCESSORIES




ynchronous Motor Driven

TANTANEOUS
' IMERS

: ' |
INDESTRIAL TIMER COREGRATION FOI' process Coniro
HEWARK, N.J UBA | . B ions
in Industrial Applicat

Here, incorporated into a single, compact unit, you
obtain all the features that spell performance, dependability,
and long life.

Quality designing has assured exceptional accuracy—
plus simplicity that means trouble-free operation.

Quality engineering has built in dependability and
strength—produced a precision instrument that stands up
under hard industrial usage day in and day out.

Tyrex wousie ’ TIME SETTING—The long pointer of the timer is
::G%a simply turned to the dial calibration corresponding to the
= - time cycle required. (The red actuating arm automatically
takes the same position.)

When the timer is hooked up to a power source, its
motor runs continuously. Upon pushing the starter button,
a magnetically engaged clutch operates—causing the red

SERIES PAB INDUSTRIAL TIMERS actuating arm to start traveling immediately.
The simple clutch mechanism makes it possible to . .
offer this type timer in_a number of mcdels, ranging RESET—the instant the red actuating arm completes
from PAB-5S to the PAB-3H. as follows: the time cycle, the clutch is disengaged, and the arm is
MODEL TIMING RANGE DIAF CALIBRATION returned to its reset position by spring action in a fraction
PAB-5S 5 cycles 1o 5 seconds 5 cycles of a second. Thus reset is automatic and instantaneous.

" PAB-15S :/‘ second to ;5 BEEoE :/‘ second You will find this Industrial Timer—product of our
LRI L ST D SO ) SEC long experience and close association with innumerable
PAB-60S 1 second to 60 seconds | second . . 3 .
PAB-3M 2 seconds 16 3 minutes 2 seconds practical applications—unsurpassed for process control in
PAB-5M 5 scaads 10 8 ofaoied ¥ ek industrial applications where precision timing and absolute
PAB-15M 15 seconds to 15 minutes 15 seconds dependability are essential.

FoePoy i pRlsecadAtatSomineics S0 sonae Write us today for complete details—or, if you would

PAB-60M 60 seconds to 60 minutes ¢0 seconds . X R

PAB-3H 2 minutes to 3 hours 2 minutes like to send us specifications, we shall be glad to make
recommendations based on your particular needs.

Time Delay Multi-cam Manual Tandem Automatic Running
Timers Recycling Timers Set Timers Recycling Timers Time Meters

INDUSTRIAL TIMER CORPORATION

115 EDISON PLACE, NEWARK 5, N. J.
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12 TRUARC RINGS SAVE 25% MATERIAL

...50% LABOR COSTS...50% ASSEMBLY TIME

With Waldes Truarc

Retaining Rings, assem-

bly in hard-to-reach

places is easier, since 1
there are no washers B i
and bulky lock nuts. ] 1
Smaller shafts can be j
used. Unit is smaller, e
lighter, more efficient!

2 round rods were required,
milled down to D-shope. 4 threading operations to accommodate
lock nuts.

Using 12 Waldes Truarc E Retaining Rings in their
new ‘101" Vacuum Cleaner nozzle brought the
Lewyt Corporation, Brooklyn, N. Y. tremendous ma-
terial and labor savings . . . eliminated 2 milling and
12 threading operations...made possible the use
of stock extruded D-shaped rods. . .simplified main-
tenance. And with Waldes Truarc Rings unitis 15%
lighter...10% smaller overall!

Redesign with Truarc Rings and ycu too will cut
costs. Wherever you use machined shoulders, bolts,

TRUARC WAY: Truarc Rings allowed Lewyt Corporation to
use 2 stock D-shape rods. No milling...no threading—just 2
grooves!

snap rings, cotter pins, there's a Waldes Truarc Re-
taining Ring designed to do a better job of holding
parts together,

Waldes Truarc Rings are precision-engineered...
quick and easy to assemble and disassemble. Always
circular to give a never-failing grip. They can be used
over and over again.

Find out what Truarc Rings can do for you. Send
your blueprints to Waldes Truarc engineers for in-
dividual attention, without obligation.

Waldes Truarc Retaining Rings are available for immediate delivery from stock, from leading ball bearing distributors throughout the country

v r s rFr . K 8 N R N _N N _§ N N § N ¥ §N A
SEND FOR NEW BULLETINS mu l

I | Waldes Kohinoor,.lnc., 47-16 Austel Place E063 |
- - - Illl long Island City 1, N. Y. 1
WALDES Please send Bulletins 6, 7 and 8—giving engineering |
- specifications for all types of Waldes Truarc Rings. i
. = . | O-H»-:..,.::": l l
== [/l Name |
hP) I i
I Title. l
_ 1 ! . 1 i
REG.U.S.PAT.OFF. ] S |
RETAINING RINGS e ]

WALDES KOHINOOR, INC., LONG ISLAND CITY I, NEW YORK | ciy Zone S

WALDES TRUARC RETAINING RINGS ARE PROTECTED BY THE FOLLOWING PATENT NUMBERS: ' 678

U.S.PAT. 2,3B2,048; 2,420,921; 2,411,761; 2,487.803; 2,487,8602; 2,491,306 AND OTHER PATS. PEND.
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® If you have a puzzling plastics problem, con-
sult The Richardson Company. The extensive
services of its research, design, and engineering
departments are offered you without cost or
obligation.

Richardson engineers have a broad background
in the plastics industry. For many years they
have been co-operating with manufacturers in the
selection or development of the correct plastics
materials, choice of the proper manufacturing
process, and actual production of the plastics part.
Richardson’s molding, laminating, and fabricating
experience assure you a thorough handling of
your plastics problem from beginning to end.

ke RICHARDSON COMP.

FOUNDED 1858 —LOCKLAND, OHIO
2797 Lake St., Melrose Park, lllinois (Chicago District)

INSUROK*

Laminated and Molded Plastigs

SALES OFFICES: Cleveland # Detroit ® Indianapolis » Lockland, Ohio » Los Angeles
Milwaukee ® New Brunswick, {N. J.) ® New York e Philadelphia ® Rochester e St, Lovis

36

LOOK TO

ke RICHARDSON COMPANY
FOR HELP ON PLASTICS
FOR YOUR DEFENSE ORDERS

1 MATERIALS TO MEET
GOVERNMENT REQUIREMENTS

The Richardson Company has extensive experience
in the volume production of materials made to meet
government requirements. In addition, Richardson
develops new materials for special applications.

2 FACILITIES FOR MOLDING
AND LAMINATING

Richardson is one of the few companies that have
the engineering experience and production facilities
to do both molding and laminating, and to produce
molded laminates and post-formed laminates.

3 SIX PLANT LOCATIONS

The Richardson Company operates large, modern
plants at 6 widely separated locations: Melrose Park,
I11l.; Indianapolis, Ind.; Newnan, Ga.; New Bruns-
wick, N. J.; Tyler, Tex.; and Ogden, Utah.

June, 1951 — ELECTRONICS



NEW @ SECONDARY
FREQUENCY STANDARDS

o 1,000

MODELS 100C AND 100D

® Sine or rectangular waves
® 100 usec time markers

® Built-in oscilloscope

e Stability 1/1,000,000

® Low output impedance

® New, improved circuits

e 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 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 upsec intervals.

Oscilloscope:
Integral with circuit. Establishes 10:1
Lisajous figures to show division ratio.
May be used independently of standard.

~hp- 100C Secondary Frequency Standard

Accuracy:
Within == .001% normal room tempera-
ture.

Output:
Controlled frequencies of 100 k¢, 10 ke,
1 k¢, and 100 ¢ps. Internal impedance
approx. 200 ohms.

‘Wave Shape:
Sinusoidal only. 4% distortion into 5,000
ohm load.

Power Supply:
{100C and 100D) 115 v, 50/60 cps, regu-
lated to minimize line voltage fluctua-
tions. Power drawn approx. 150 watts.

Mounting:
(100C and 100D) Cabinet or relay rack.
Pane! 19” x 10%,”. 12" deep.

Data Subject to Change Without Notice

ELECTRONICS — June, 1951

The new -hp- 100C and 100D Sec-
ondary Frequency Standards incorpos-
ate 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 con-
venient frequency comparison. The
-bp- 100D may be conveniently
standardized against station WWV
with a minimum of external equip-
ment, and thus provide most of the
advantages of an expensive primary
standatd.

Crystal Controlled Frequencies

The new -Ap- Models 100D and 100C
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 simul-
taneously. Internal impedance is low
(about 200 ohms), so that standard
frequencies can be delivered at some
distance from the instrument.

The -hp- 100D Secondary Frequen-
cy Standard offers sine waves at 5

SPEED

frequencies and rectangular waves at
4 frequencies, plus a built-in oscillo-
scope. 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 microsec-
onds. Accuracy is 2 parts per million.

5 v. at all Frequencies

The more moderately priced -/p- 100C
Standard offers sinusoidal frequencies
at 4 crystal-controlled frequencies
and, like the -hp- 100D, provides 5
volts of outpur at all frequencies.
Accuracy .001%.

Both models operate from a 115 v.
ac power supply, and power is regu-
lated to minimize power line voltage
fluctuations.

Get full details. .. see your
-hp- representative or write
direct. .. today!

HEWLETT-PACKARD (O.
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.

AND ACCURACY

@ laboratory instruments
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Unfailing voltage control is vital to the performance of today s
complex, sensitive electrical and electronic military devices. The
manufacturer of such a device can insure its continuous optimum
performance by “building in” a SOLA Constant Voltage
Transformer to insure the proper input voltage required.

SOLA regulators are ideal for military use. They are rugged . . .
completely automatic . . . instantaneous in response . . . have no
moving or expandable parts . . . require no manual adjustment or
maintenance . . . and are self-protecting against short circuit. The
standard units will requlate secondary voltage output within
+1% regardless of continuous line voltage fluctuations as great
as 30%.

In addition to line voltage regulation for 115 and 230 volt service,
SOLA requlators are available in many special types such as:
harmonic-neutralized units for commercial sine wave output;
requlated plate and filament power supply transformers; adjust-
able, requlated A.C. voltage supplies; low voltage, high current
filament transformers for oscillators and other large tubes.

The engineering skill and production facilities of the SOLA
ELECTRIC CO., the world’s largest manufacturer of constant volt-
age transformers, are available for defense production. SOLA
requlators were purchased during World War II directly by the
Signal Corps, Air Force and Navy as well as primary military
contractors.

We invite your inquiries about standard and custom designed
reqgulators, or the use of SOLA engineering and production facili- °
ties as a sub-contractor. Your request will be promptly answered.

( \ _I ‘!.‘.
S\ ij A CorsZeril Votlage
N d TRANSFORMERS

‘Transformers for: Canstant Voltage © Fluorescent lighting ® Cold Cathode Lighting ® Airport Lighting @ Series Lighting ® luminous Tube Signs
Oil Burner Ignition ® X-Ray ® Power ® Controls ® Signal Systems ® etc. ® SOLA ELECTRIC CO., 4633 W. 16th Street, Chicaga 50, illinais
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Type UPX-006

| e e

.. Still available
... still tops

HERE’S PLUS BUSINESS!

Use G-E phono Preamplifiers to
sell modernization to your cus-
tomers. Self-contained for easy
installation,these units areready
to operate when connected to
a power source. They provide
sufficient amplification to enable
the Variable Reluctance Car-
tridge to be used with any stand-
ard phonograph.

Type RPX-041

LT

Type RPX-050 (Triple Play)

RODUCT shortages? Sure. But
there’s never a letdown in the
quality of G-E phono-accessories
...and the items shown above are
still available to manufacturers,
jobbers, dealers and servicemen.

The G-E tone arm is built to
accommodate the famous G-E
Triple Play Cartridge (also in
stock). It's equipped with ball
bearings for smooth lateral move-
ment. .. special light weight alloy
keeps the arm mass to a minimum

. stylus pressure is constant at
6-8 grams for all three speeds to re-
duce record wear. Plainly marked
selector knob projects through
the top of the arm—a single twist

Type SPX-001

1951
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General Electric Company, Section 461
Electronics Park—Syracuse, N. Y.

G R S N G O

Please forward information on the G-E phono accessories checked:

places either stylus in playing
position.

General Electric’s high compli-
ance Baton Stylus with diamond
or sapphire tip is unsurpassed in
its field. Stock it in quantity—give
your customers listening quality
that lasts.

MANUFACTURERS: Your pro-
duction requirements of General
Electric phono-accessories can
still be filled. General Electric ap-
plication engineers have sugges-
tions that will help you design a
better product. Call or wire us
today for details. General Electric
Company, PartsSection, Electronics
Park, Syracuse, New York.

Vo tndges e ] ReP3omemt [ preamantiers Ao
NAME
ADDRESS
cImy STATE

-GENERAL @D ELECTRIC-

1
i
1
J
[

-4
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low foss miniature
TUBE SOCKETS

OFFER ALL THESE ADVANTAGES :

R mmumcss
RIC LOSS

: CLOSE
.. LOWER DIELECT
..... HIGH ARC RESISTANCE

o« » » ORI S
.

-+* HIGH DIELECTRIC STRENGTH
--------- GREAT DIMENSIONAL STABILITY
IMMUN
= ITY TO HuMIDITY
H SAFEg OPERATING
TEMPERATYRE
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- @St no more than
PHENOLIC TYPES

These glass-bonded mica sockets are pro-
duced by an exclusive MYCALEX process
that reduces their cost to the level of phenolic
sockets. Electrical characteristics are far
superior to phenolics while dimensional
accuracy and uniformity exceed that of
ceramic types.

MYCALEX miniature tube sockets, available
in 7-pin and 9-pin types, are injection molded
with great precision and fully meet RTMA
standards. They are produced in two grades,

SINCE1919

JTHE INSULATOR

TRADE MARK REG.US.PAT.OFF

wl lu
described as follows, to meet diversified
requirements,

MYCALEX 410 is priced comparable to mica-
filled phenolics. Loss factor is only .015 at
1 mc., insulation resistance 10,000 megohms.
Conforms fully to Grade L-4B under N.M.E.S.
JAN - 1 - 10 “Insulating Materials Ceramic,
Radio, Class L".

MYCALEX 410X is low in cost but insulating
properties greatly exceed those of ordinary
materials. Loss factor is only one-fourth that
of phenolics (.083 at 1 mc.) but cost is the
same. Insulation resistance 10,000 megohms.

MYCALEX TUBE SOCKET CORPORATION

Under Exclusive License of
MYCALEX CORPORATION OF AMERICA
30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y.

CORPORATION OF AMERICA

“QOwners of 'MYCALEX’ Patents’’
Executfve Offices: 30 Rockefeller Plaza, New York 20 - Plant and General Offices: Clifton, New Jersey
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ﬁ TELEVISION AND RADIO SOLDERING...

for operations that demand freedom from
corrosion and conductive flux residue. . . for /

soldering on any piece of high frequency

equipment . . . there is nothing better than

Federated Rosin Core Solder,

Each Rosin Core Solder composition is a precise

alloy of tin and lead with a pure turpentine

distillate flux that is effective but not corrosive.
This means that current leakage at radio

frequencies is prevented.

Federated Rosin Core Solder is unequalled
for consistency and ease of working . . .

for the permanence of the hond
it produces. Look for it on the familiar
orange and black metal spool. 1, 5, and

20-pound sizes.

Fedoriinl Wedels Diviiore ||

AMERICAN SMELTING AND REFINING COMPANY ¢ 120 BROADWAY, NEW YORK 5, N.Y.
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and in producing 3
MODERN ELEC

C
Capacitors * Trimmers °® Choke

The fast development of the television industry since World
War II has been matched, stride for stride, by Hi-Q. For TV
producers were quick to recognize this organization as their
most dependable source for the ceramic components they
needed in such profusion. They quickly learned that Hi-Q
engineers were competent and resourceful in developing
new components to meet new needs as they arose.

Now, though Hi-Q output has reached several million ca-
pacitors, trimmers, choke coils and wire wound resistors each
month, never once have the original precision standards or
strict adherence to specifications and tolerances been shaded
— or the rigid system of inspection of each individual unit
at each stage of production been relaxed. The Hi-Q engi-
neering staff is just as ready as ever to cooperate with your
engineers in the production of special components for spe-
cial requirements.

JOBBERS-—ADDRESS: 740 Belleville Ave., New Bedford, Mass.

a4 M s 3 - i
3 - éeza::ze g3
P 5 i o

Detroit, Chicogo, Los Angeles

42

tter and be

HI-Q’
Ics LOOK TO
1o oils » Wire Wo

*Trade Mark Registered, U. S. Patent Office

tter TV

und Resistors

Hi-Q DISKS AND PLATES

High dielectric by-pass, blocking or
coupling capacitors for use where their
geometrical shape makes them more
adaptable than tubular components.
Essentially similar, other than shape,
except that in multiple units, Hi-Q
Plates do NOT have to have a common
ground, as is the case with the Disk type,

BETTER 4 WAYS

4~ PRECISION

£~ UNIFORMITY

J~~ DEPENDABILITY
L~ MINIATURIZATION

OLEAN, N.Y.
SALES OFFICES: New York, Philadelphia,

L RN,

M
i gl

PLANTS: Olean, N. Y., Franklinville, N. Y.
Jessup, Pa., Myrtle Beach, S. C.
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Where
ard s car
come from?

Most of us think that new cars come
from big auto-making cities.

But the fact is, new automobiles are
assembled in these cities—but their hun-
dreds of parts come from every state in
the union!

Bringing in these parts involves plenty
of expert timing. A few missing pieces

ELECTRONICS — June, 1951

oy .ﬂ‘!?f"_-.

can slow up production seriously. A few
missing doorhandles can stop an assembly
line!

But the auto makers never let that line
stop. They keep their cars rolling by using
the speed of planes. They bring in needed
parts by Air Express!

Today, with increased production for
defense, Air Express speed helps keep the
tanks and planes rolling, too. Whatever
your business, here are the unique ad-
vantages you can enjey with regular use
of Air Express:

IT'S FASTEST — Air Express gives the
fastest, most complete door-to-door pick
up and delivery service in all cities and
ptincipal towns, #¢ no extra cost.

IT'S MORE CONVENIENT —One call to
Air Express Division of the Railway
Express Agency arranges everything.

A-2943

GRAND CANYON STATE

IT'S DEPENDABLE — Air Express pro-
vides one-carrier responsibility all the way
and gets a recespt upon delivery.

IT’S PROFITABLE—Air Express expands
profit-making opportunities in distribu-
tion and merchandising.

For more facts call Air Express Division
of Railway Express Agency.

—SAIR KPRESS

GETS THERE FIRST
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SINCE 1904

IN BUSINESS
,«tf"'; %» 7 .@ V
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HOOK-UP WIRES and CABLES

for COMMUN‘CA‘“ONS EQU\PMENT

and ELECTRONlC |NSTRUMENTS

FOR almost 3 half century Lenz has beent producing insulated Wires and Cables for
the Communications Industries, wires that are€ engineered and designed under i
se pro]ects, con- ; Q

and cables for defen

RIR and SRHV.

1 Braids, and the

Equipmcnl and

dards.
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These Thcrmo-P\a
cables consu'ucled of same, areé available for use i C
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d cable requirement

Electronic

For a dependab\e source for your wire an

IN THE AIR

| CTR
ENZ ELECTRIC MANUFACTURING €O.

. T S 2 5 -
o
l\’ 51 No. Western Ave. ° c'l"ﬂgo 47, |||iIIOI$
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SERVICE....

From mail desk to shipping platform every order for Republic

Aluminum Foil is constantly in capable hands — hands guided by
minds that recognize every individual’s responsibility of filling orders

accurately a1d quickly with a product of flawless quality.

REPUBLIC FOIL & METAL MILLS

INCORPORATED
. 209 W. Jackson Blvd., Chicaga 6, Il
SALES OFFICES: 666 Mission St., San Francisco 5, Cal.

DANBURY CONNECTICUT




Best for _)_@_/j }

~— | RADAR

0 U 4 I =
Sse”fla /'a ”c ,0” Stability, inherent in permanent mag-
nets, makes magnetron tubes practical.

il A e

MAGNETOS

Reliability of permanent magnets
makes magnetos the most depend-
able form of ignition.

.COI“DIANA
VI GIEIeyy

PERMANENT MAGNETS

INDICATING
Need permanent magnets? 'NSTRUMFNTS
Call in INDIANA, world’s largest producer! EEL’E?J;Z“&T;’SE: tosf ?;Z;S::ﬁil B
f INDIANA makes nothing but permanent magnets . ..
all materials, all types, all sizes. . .
and renders completely unified service
from magnet design to delivery.
At INDIANA, permanent magnets get full-time attention

from a staff of highly qualified specialists.

Trouble-free permanent magnets per-
mit unattended operation indefinitely.

SAVE TIME AND MONEY

Whether you want reliable “‘use’” information

or a dependable source of supply,
you’ll find the whole organization ready and willing
to help speed defense and essential production. % _
The 1ndustry' s greatest dlvers1.ﬁcatlon \\/ INDUSTRIAL
and broadest experience are yours without cost PROCESSING
when you call in INDIANA, Versatility of permanent magnets
) is continually improving process-
sole makers of Hyﬂux Alnico V . .. ing. Tllustrated: separator pulley

for removing tramp iron from

highest energy product of any magnet material. bulk material

Many t(ypes and sizes of permanent
) magnets are available at once for
Write or Phone Today! your experimentations.

|ND|ANA THE INDIANA STEEL PRODUCTS COMPANY

! VALPARAISO, INDIANA + * ¢ Sales Offices Coast to Coast
PERMANENT

MAGNETS

SPECIALISTS IN "PACKAGED ENERGY" SINCE 1908
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TURNTABLE
MOTORS

Three Speed
Dual Speed
Single Speed

RECORD-CHANGER
MOTORS

Three Speed
Dual Speed
Single Speed

G

MODEL 2

Tape-Disc

' RECORDER ASSEMBLY

It’s the famous General Industries
Smooth Power line, backed by years of
proved dependability in America’s
leading radio-phonographs and other
sound reproduction units.

%

Werite today for complete information,
including specifications, design features
and dimensions. Quantity price
quotations available on request.

The GENERAL INDUSTRIES Co.

ELYRIA, OHIO

DEPARTMENT B e
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it's magic!

and that magical word in
today's lower-cost

higher-quality

tv-radio specs

is

Sheer magic! This Croloy Radio Rod with
suitable winding, replaces usual loop in to-
day’s advanced radios.

“Q" is of the order of 250 and up, as against
80 for average small loop mounted inside
receiver. The Croloy Radio Rod fits any- -
where — only 8” long by 14" diameter, or ST
smaller. Pivoted and rotated for additional
selectivity, or mounted vertically for omni-
directional reception. On the production
line, the magnetic antenna can be mounted
on chassis for complete assembly and test,
before placement in cabinet.

Molded in widest ranges of shapes and sizes,
Croloy provides other magical touches.
Croloy deflection yokes expand TV-tube
deflection angles without corresponding
voltage increases. Croloy cores slash TV
transformer bulk and cost. Croloy slug
tuners and I. F. coils reduce cost and raise HENRY 1. CROWLEY & COMPANY, INC.

gain. Croloy components cut TV cabinet Phometriny POWE]REC'Z'I:?SINA‘:l::useTEAT'TE PRGN

sizes and prices. Try Croloy: it’s magic! West Orange, N. J.
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We Mobilize for Freedom

THIRD OF A SPECIAL SERIES

WHY
Controls are Necessary

Orne of the encouraging characteristics of the
American people is their dislike for govern-
ment controls. This augurs well for the future
of their economic and political freedom.

But for the next few years we must not only
tolerate but also help to make effective a whole
battery of emergency government controls
over our economic life. If we fail to do this
now the future of that freedom we cherish will
be imperilled. It is the purpose of this editor-
ial —the third in a special series —to explain in
simple terms why this is so.

After our military victory in World War II,
we rushed through a demobilization which cut
our military strength to about one-tenth of its
wartime peak. Our allies did much the same
thing. But the Russians maintained much of
their wartime military strength and built up
that of their satellites. With prodigious speed
we switched from military to civilian produc-
tion and went on to enjoy a rousing postwar
boom —the greatest in our history.

This boom was in vigorous progress when,
on June 25 last year, the Russian-sponsored
North Korean army attacked South Korea.
Our industrial production was rolling along at
almost twice its prewar level. We had labor
shortages in many key industrial areas. Under
the impact of heavy buying all along the line,
prices were climbing.

When the North Koreans smashed into

South Korea they smashed into our national
consciousness this fact: if we want a fair
chance to save our national freedom from de-
struction by Communist aggression, we must
race to restore some of the military power we
had so speedily written off after World War II.
And we must do it with our resources already
very fully occupied with a boom in civilian
business.

Program Small Compared to
World War i

Compared with our military effort in World
War II, the mobilization on which we are now
embarked is small. At its peak, under present
schedules, it will absorb no more than one-fifth
of the total national production. During World
War II we reached a point when nearly half
of our total production went for war-making.

Moreover, our economy now is much bigger
and stronger than it was in World War II.
During the last decade there has been an in-
crease of about 15 percent in our labor force.
Our workers have had the training advantage
of steady employment. The capacity of our
industrial establishment is two-thirds again as
great as it was ten years ago. Since the war no
less than $70 billion has been spent to expand
and modernize it.

Given time, the industrial giant we have
created could pick up in its stride the added
load of production for defense that now is con-




templated. But speed is of the very essence.
There is little dissent from the proposition that
if we are to stand off Russian aggression suc-
cessfully we have, at the outside, two years
in which to get ready.

Controls Needed to Prevent Chaos

These two facts — (1) the necessity for
speed in our rearmament program and (2) an
economy already stretched taut by a record
civilian boom—create the general necessity for
government controls. If we simply pile the
billions of added defense expenditures author-
ized since last June on top of the civilian boom,
and let it go at that, two destructive develop-
ments would follow. There would be a scram-
ble for scarce materials, notably metals, which
would create chaos in those markets. And
prices would go through the roof.

Our situation during this mobilization is
radically different from what it was when we
rushed to get ready for World War II. Then
we started with an economy that was coming
out of a long depression. There was plenty of
slack. Even in mid-1941 we still had over 6
million unemployed. Thus it was possible for
us to expand war production greatly and also
increase civilian living standards before the
limits of our productive capacity made ex-
tensive controls necessary. But as we begin
this new mobilization we find our economy
already operating virtually at capacity. This
fact is of key importance in understanding
why this relatively small defense program so
quickly requires the imposition of controls.

The selection and administration of con-
trols thus far has been badly bungled. The
threat of price controls, for example, was
broadcast so vigorously and for so long that
our people were virtually asked to raise prices
and thereby do much to defeat the controls.
Adequate taxation directed so as to attack
inflation at the source and thus give direct
price control a chance to operate has not yet
been provided.

Indeed, we could readily assemble a long
and devastating catalog of the deficiencies of

the government’s control program. But that
would not dispose of the necessity for con-
trols—by priority, by allocation, and, as a
stop-gap, by direct prescription of selling
prices —if we are to carry out our mobiliza-
tion sugcessfully. That is the only means by
which a clear right of way for defense pro-
duction can be cut through the highways of
trade and commerce now jammed with civilian
boom business.

Hope In The Wilson Plan

Since he became Director of Mobilization,
Charles E. Wilson has added a new element
of order and hopefulness to the mobilization
program, He has laid out a plan which, if we
are spared all-out war, would do three things
by 1953. First, it would produce the weapons
needed by our army and our allies to meet an
immediate threat. Second, it would create the
capacity that would enable us to move at high
speed into weapons production for all-out war
—if necessary. Third, it would create the
additional production capacity that would re-
store by that date our ability to resume the
climb of the American civilian standard of
living.

In technical and industrial terms the
Wilson Plan seems to be feasible. If it is suc-
cessfully carried out, we should be able to
begin getting rid of controls rapidly by 1953.
But to carry out the program successfully, it
must now have vigorous support from every-
one. That does not mean mere agreement that
it is a good plan. It means that we must con-
form to the controls that are necessary to make
the plan work. In developing this support, the
business community is in position to exercise
crucially important leadership.

As has often happened in our national his-
tory, we are confronted by a paradox. We must
accept emergency controls for the time being
to insure survival of the freedom that they
infringe. But, as we do this, we may find some
comfort in the reflection that while controls
from Washington are hateful, controls from
Moscow would be infinitely worse.

McGraw-Hill Pyblishing Company, Inc.




Multi-channel --

telegraph Al or
telephone A3.

Components
conservatively
rated. Completely
tropicalized.

Model 446 transmitter operates on 4
crystal-controlled frequencies (plus 2
closely spaced frequencies) in the band
2.5-13.5 Mcs (1.6-2.5 Mcs available).
()perates on one frequency at a time;
channeling time 2 seconds. Carrier
power 350 watts, A1 or A3 AM. Sta-
bility .003% using CR-7 (or HC-6U)
crystals. Operates in ambient 0° to —
45° C using mercury rectifiers; 35°
o — 45° C using gas filled rectifiers.
Power supply, 200-250 volts, 50/60
cycles, single phase. Conservatively
rated, sturdily constructed. Complete
technical data on request.

AER |

3090 DOUGLAS ROAD
Reg. U.S.

High stability (.003%) under
normal operating

conditions.

Here’s the ideal general-purpose high-
frequency transmitter! Model 446..,
4-channel, 6-frequency, medium power,
high stability. Suitable for point-to-
point or ground-to-air communication.
Can be remotely located from
operating position. Co-axial fitting to

accept frequency shift signals.

¥ Pat. Off.

Consultants, designers and manufacturers of standard or special
electronic, meteorological and communications equipment.
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Fasten & it STAINLESS STEEL
7or Gatver Looks — longer L&

LEADING PRODUCERS
OF FASTENERS USE

ALLEGHENY METAL

A complete line of stain-
less steel fasteners—all
types and sizes of bolts

and nuts, rivets, wood

and machine screws, cot-
ter pins, washers, etc.—
are made of Allegheny
Metal by the leading
manufacturers in this

field. Get in touch with’

them for catalogs and
prices, or write us direct.

ADDRESS DEPT. E-18

50

Allegheny Metal fasteners are non-
rusting, non-staining. They will last
as long as, or longer than, the mate-
rials they join. You can count on them
to stand up through the years—both
in strength and in bright good looks.

Best of all, stainless steel fasteners
can be used anywhere. It isn’t neces-
sary that the materials to be joined are
stainless—these corrosion-proof fas-
teners are the perfect answer for join-
ing other metals, woods, or plastics.

You can make it BETTER with

Allegheny Metal

Fasteners made of Allegheny Metal are
produced in complete variety—every
type and size that your job requires.

For improving quality and reliabil-
ity wherever they’re used—and for the
economy of .lifetime service—specify
fasteners made of the time-tested stain-
less steel, Allegheny Metal. ® For any
technical data or engineering help
in the use of stainless steel, address
Allegheny Ludlum Steel Corporation,
HenryW. Oliver Bldg., Pittsburg/) 22, Pa.

WaD 3580
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Sperry counts on HARVEL 912-C

For more than 10 years, Sperry Gyroscope Company has been insu-
lating coils and other components with Harvel Internal Curing Var-
nishes, because of their excellent mechanical and electrical properties.

Sperry . .. world famous for the quality and performance of its instru-
ments . . . reports these specific advantages from the use of Harvel
912-C, electrical insulating varnish:

V. High mechanical strength. Conductors rigidly bonded into a
compact mass. No soft, tacky varnish interiors to allow movement of
conductors.

2. High dielectric strength . . . 2200 vpm. Electrical properties
retained at high temperatures—unaffected by oil.
3« Fast baking time. 912-C cuts baking schedules as much as 50%—
materially reduces production costs.

Sperry also turns to Irvington for Class “H” flexible insulations when
space and weight are at a premium. Running safely at temperatures
as high as 500°F, these insulations permit using smaller conductors,
and thus open the way to lighter, more compact designs. It will pay
you to investigate these Irvington products—mail coupon today for

the full story. .
0000000000000 0000000 000096065600 568006

EL-6/51

Irvington Varnish & Insulator Co.

6E Argyle Terrace, Irvington 11, N. J.
Gentlemen:

Please send me technical literature on:

D Harvel 912.C Varnish D Class “H” Insulation

Send this convenient coupon now

Irvingiton

Name.. o e e e P el
VARNISH & INSULATOR COMPANY COMPANY ..o
Irvington 11, New Jersey Street e
City . Zone Stae.
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Where instrument accuracy

144

is a 'Must...
specify Westinghouse

The use of Westinghouse instruments as “standards” on RCA’s Master Tube
Test Stations demonstrates how they measure up to your need for accurate
measurement of any electrical quantity.

In order to reliably measure the quality of all types of electronic tubes the
instruments have to consistently maintain precise accuracy. Westinghouse
Switchboard Instruments not only fulfill this requirement but provide im-
portant plus benefits as well: Easier readability—to simplify the operator’s
job...and co-ordinated space-saving design—to contribute to the functional
compactness of the unit. ,

*Here’s further assurance of quality: all Westinghouse switchboard panel,
portable and recording instruments are built to meet the rigid performance
requirements of the American Standards Association. Moreover, you can
select from . .,

The most complete line in the industry!

You get a wider selection for every need whether it be a-c or d-c current
and voltage, single or polyphase circuits, watts or vars, frequency, power
factor, synchroscopes, temperature indicators, ground detectors or synchrotie
(position indicators). And you get. ..

Competent application assistance!

Westinghouse Instrument Application Engineers are available to consult
with and serve you in selecting and applying the proper instruments for your
application. Simply call your nearest Westinghouse office.

For complete information about Westinghouse Instruments write for Book-
let B-4696. Address: Westinghouse Electric Corporation, P.O. Box No. 868,
Pittsburgh 30, Pennsylvania. J-40400

you can 8 SURE.. ir n$

Westinghouse
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ELECTROLYTIC CONDENSERS at The Magnavox Co., Fort Wayne, Ind., are wrapped for dipping with the new high purity “ScoTcH” Electrical Tape No. 42

WHAT’'S NEW
IN TAPE?

New high purity tape,
3 years in development,
cuts condenser breakdowns

At last, after three years of research, a condenser
wrap that doesn’t cause corrosion and break-

downs! It’s the 3M Company’s new “SCOTCH”
Electrical Tape No. 42—a tape with extremely
low chloride content, designed specifically for
condenser construction.

Usual methods of wrapping condenser rolls for
dipping caused frequent failures. Now this new
low chloride content tape won’t bring on elec-
trolyte contamination or electrolytic corrosion.
Tensile strength: 20 pounds per inch of width.
Adhesion strength: 45 ounces per inch of width.

“3ScoTCH” Electrical Tape No. 42 is only one of
a big family of “SCOTCH” Electrical Tapes that
can crack tough problems for you. Write to Dept.
ES-651 for full information.

Quick facts ufbgaﬁf
““SCOTCH" Electrical Tape No. 42

o NON-CORROSIVE—fow chloride content, won't cause
breakdowns. :

o TENSILE STRENGTH~20 pounds per inch of vyidrb.
o ADHESION STRENGTH-—45 ounces per fnch- of width. f

® THIN CALIPER—holds condenser rolf snugly in-place.

|

RES. U. §. PAT, OFF.

COTCH

also makers of other “Scotch™ Brand Prc_ssure—Sensitivc 'I_‘apes.
Sheeting, “Safety-Walk’ Non-Slip Surfacing, ‘“3M” Abrasives,

Minn. Mining & Mfg. Co., Internatiena! Division, 270 Park Avenue, New York 17, N. Y.

54

- Made in U. 5. A. by Minnesota MininG & Merc. co., st. Paul 6, Minn.

General Export:

“Scotch” Sound Recording Tape, “Underseal” Rubberized Coating, “Scotchlite” Reflective
“3M"” Adheasives.
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A New Concept in Pr ecision P{ierxfzometzrs 5

THE MODEL J

-

If i’s a tough potentiometer problem, bring it to Hellpﬂl

—~—for Helipot has facilities and know-how unequelled in the industry for mass-producing
precision potentiometers with advanced operating and electrical features.

This recently-developed *Model J° Helipot, for example,

combines several revolutionary ad-

vancements never before available in the potentiometer field ..

Precise Mechanizal Concentricity

Modern serve mechanisms and computer
hook-ups require high mechanical precision
to insure uniform aceuracy when connected
to servo motors through close-tolerance gears
and couplings.

In the “Model I, close concentricity
between mounting surface and shaft is as-
sured by a unique mounting arrangement.
The unit ean be aligned on either of two
wide-base flange registers and secured with
three screws from the front of the panel...
cor it can be secured with adjustable clamps
from the rear of the panel to permit angular
phasing. Or if preferred, it can be equipped
with the conventional single-hole bushing
type of mounting.

In addition te accurate mounting align-
ment, exact rotational alignment is assured
by the long-Kfe, precision-type ball bearings
upon which the shaft rotates. Precise initial
alignment coupled with negligible wear
mean high sastained accuracy.

High Electrical Aczuracy

Helipot products have long beem noted
for their uausually high electrical accuracy
and the “Mcdel J® embodies the latest ad-
vancements 0f Helipot engineering in this
field.

For example, tap cennections arg made
by a new Helipot welding technique whereby

ELECTRONICS — Jume, 1551

the tap is connected to only ONE turn of
the resistance winding. This unique process
eliminates “shorted section” problems!

High linearity is also assured by Heli-
pot’s advanced production methods. Stand-
ard “Model J” linearity accuracies are guas-
anteed within £0.5%. On special order, zc-
curacies to *0159% (capacities of 5000
ohms and up) have been obtained.

Ball Bearing Consfruction

The shaft of each “Model J” is care-
fully mounted on precision-type ball bear-
ings that not oaly assure sustained rota-
tional accuracy, but also provide the com-
stamt low-torque operation so essential for
servo and computer applications. Starting
torque is only % of an inch-ounce ( %.25 in.-
oz.}—running torgue, of course, is even lesa

— — ——

TYPICAL 6 GANG
-MULYIPLE ASSEMBLY |
independent Phasing ke

When using the “Model J” in

ganged
multiple assemblies, each section can be

independently phased electrically or me-
chanically —even safter installation on the
panel —by means of hidden internal clamps
controlled from owtside the housing. Phas-
ing is simple, quick, accurate!

Mass-Prodection Economies

In addition to its many other unique
features, Hzlipot engineers have developed
unusual techniques that permit mass-produc-
tion economies in manufacturing the “Model
J”. Actual price depends upon the number
of taps required, special features, etc....
but with all its unique features, you will
find the “Model J” very moderate in cost.®

Wide Choise of Designs

The “Model J” Helipot is available in
a wide selection of standard resistance
ranges—50, 100, 1,000, 5,000, 10,000, 20,000,
30,000 and 50,000 ohms...in single- or
deuble-shafi designs. . . with choice of many
special features to meet virtually any re-
quirement within its operating field.

*Write for Bulletin 107 which gives complete data and
price information on the versatile “Model J” Helipot!

e [181ip0f corporarion

Seuth

sadena 2, California

Field Offices: Bosten, New York, Philadelphia, Rochester, Cleveland, Detroit, Chicago, St. Louis,
Los Angeles and Fort Myers, Florida. Export Agents: Fratham Co., New York 18, New York.
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Potter & Brumfield’s

SM § (

STEEL HOUSING

Open or Hermetically Sealed

CONTACTS SPDT

..o When Product Performance Requires:

Sensitivity
Operates on only 75 MW,

In spite of its small size this unique
relay is capable of remarkable sensi-
tivity. With maximum coil resistance
of 10,000 ohms it will operate on
only 2.75 ma while with minimum
resistance of 0.15 ohm only 0.7 amp.
is required. Relays for voltage opera-
tion are provided with Y2 watt coils
up to 60 volts; 1.2 watt at 115 volts.
Maximum coil power permissible is
1.75 watt. Practically any combina-
tion for voltage or current operation
can be provided within the limits
given above. Voltage-operated relays
pull in at 75% or less of nominal
value; drop-out is approximately 50%
of the pull-in value.

&

PRINCETON, INDIANA

EXPORT: 13 E. 40th St., NEW YORK, N. Y.
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Vibration Resistance
Meets 10-G Air Force Tests

An unbelievable degree of vibration
resistance has been engineered into
this relay by the use of an extremely
light movable element. Any type will
stand 10-G test with Y4 watt in coil
and the sealed relay mounted in socket
with shield will pass this test with
only 0.1 watt. Also meets 25-G shock
test and will stand 50-G test non-
operating without damage.

Hermetically sealed type SM relays may be used in
sockets fitted with standard miniature tube shields.
Such shields will provide adequate “hold-down" as

required by military applications.

Your Electronic Parts Dis-
tributor Stocks Standard
P&B Relays. Sales offices
in principal cities.

1

Compactness
2 Ounce — Y2 Cubic inch

—for the unsealed relay. Sealed in
drawn steel case, this relay is same
size as miniature tube and fits into
standard 7-pin socket. Weight of
sealed relay is only 3% ounce!

Potter & Brumfield Super Midget relays have
proven themselves in guided missile and related
control applications. Numerous ‘‘tough” assign-
ments have been successfully fulfilled by this rug-
ged sub-miniature component under rigid govern-
ment specifications. Samples and quotations will
be supplied upon receipt of your specifications.
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—TOM JACOBS, Owner—]
——Apex Radio Shop

Deftroit, Michigan

200 MORE TV BUSINESS

-0 INCRLASE IV QVERHEAD /™

“With no increase in trained
personnel, we tripled our TV
service business in 6 months. The
answer lies in our G-E Test Equipment.
“The Scope is the best trouble-shooter
on the market... it holds a steady trace
—it’s stable—you can overload it and it
recovers instantly. The Variable Perme-
ability Sweep is extremely simple to
operate, and with the crystal-controlled

it

Il“l

G con put e

GENERAL D

:%
m'r

EI.ECTRIC

General Electric Company, Section 461

Electronics Park, Syracuse, New York

Rush me latest bulletins plus price information on
General Electric test equipment.

Marker Generator we always get accu-
rate and reliable results. While keeping
profits up, the G-E Test Package has
cut our service time in half!”
Hundreds of TV dealers and service-
men use G-E Test Equipment to turn
out clean, accurare jobs that keep cus-
tomers satisfied and put money in the
till. Call your G-E distributor or mail
coupon today for full information.

I
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#%%WAT LOW ENERGY LEVELS

» WESTON D.XC. MICROAMMETER, MODEL 622
T A e e o
oA

WESTON
Hodet 622

M 113 A Combining extreme sensitivity with high accuracy and a 6.1
lu S E]l Sl lVl y inch scale, Weston Model 622 instruments are ideally suited for
precise measurements of potential and current at the very low
energy levels encountered in nuclear physics, efectronics

e PORTABLE o and electro-chemical research or in general test work. Hand
calibrated, double pivoted, electrostatically and magnetically

Instruments | ==

These instruments are available as d-c¢ voltmeters, millivolt-
meters, milliammeters and microammeters; electrolysis volt-
millivoltmeters and high resistance voltmeters. They are also
made as thermocouple ammeters, milliammeters, and voltmeters;
and as a-c rectifier type instruments. For technical data consult
your Weston Representative, or write Weston Electrical
Instrument Corporation, 595 Frelinghuysen Avenue, Newark
5, New Jersey . .. manufacturers of Weston and TAGliabue

‘ instruments.

W N Guithaomenty
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~ )

new Bent-Gun for
edge-to-edge sharpness,
~ gray filter face plate,

“Standard” neck length of 7%

*trade-mark

Our commercial
engineering department
invites all design inquiries

ALLEN B. DU MONT LABORATORIES INC., TUBE DIVISION, CLIFTON, N. 5.
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LAPP TUBE SUPPORTS

for mounting

forced-air-cooled tubes

Now available as a standardized line, these Lapp
insulated supports for mounting forced-air-cooled
tubes facilitate design of transmitter and other
high-power circuits. They are simple, compact and
efficient. For high frequency tubes they are avail-
able either in Lapp porcelain or Lapp steatite; for

standard broadcast frequencies in Lapp porcelain.

WRITE for specification sheets. Radio Specialties
Division, Lapp Insulator Co., Inc., Le Roy, N.Y.

&@@ﬁf
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The Most
Efficient
Stand-Off

ERIE STYLES
325 and 326
STAND-OFF
CERAMICONS

. . . RUGGED

BETTER by-passing is one solution to control
of regeneration in high frequency receivers. The
Erie Styles 325 and 326 Stand-off Ceramicons offer
outstanding features for extremely efficient by-
passing. Style 325 is designed for push-on clip
mounting to chassis; Style 326 is for threaded
mounting installation.

This basic design provides, in a hermetically
sealed case, a by-pass-to-ground through the
shortest possible path. Full advantage is taken of
the concentric electrode configuration in maintain-
ing this short path by making connection to the
outer electrode at the plane of the chassis. The
result is an extremely low and uniform series in-
ductance. In assembly operations both location

Units for ST
VHF and UHF

Applications i

" HERMETICALLY SEALED

062 DiA.

28 NF 2 THO

WHHIN 27 OF SHOULDER

OUTSTANDING FEATURES

Tubular ceramic capacitor is com-
pletely sealed.

Very low and uniform inductance
path to ground.

Electrical shielding is provided by
means of the grounded metal case.

Post terminal provides a sturdy tie
point for several connections, and is
made essentially to match tube
socket terminal height in the interest
of maintaining uniform short leads.

SPECIFICATIONS

Standard available capacitance values
in MMF: 10, 33, 47, 68, 82, 100, 680,
1,000, 1,500. Voltage Rating, 500 VDC.

and length of leads are accurately fixed, resulting
in bétter mechanical uniformity. This feature has
been demonstrated to be of particular importance
in good VHF and UHF design.

@' Electronies Division

ERIE RESISTOR CORP., ERIE, PA.

LONDON, ENGLAND...TORONTO, CANADA
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16 PAGES OF VALUABLE
", RECTIFIER DATA...AND
YOURS FOR THE ASKING!

INFORMATION-PACKED SELETRON SELENIUM RECTIFIER

CIIARAC!’EI!ISTICS,
APPLICATIONS

S

- AND DESIGN FACTORS

g e ¥
© GELETRON SELENIUM RECTIFIERS
S -

WY, INC.
IVISION = RADIO RECEPTOR COMPANY,
B AR e 1031 o LRI - a0 AND SREETRUMIES
¥

o B S
THIS NEW two-color, fully illustrated catalog just off the press
belongs on your desk for handy reference. Includes compre-
hensive listings of dimensions and ratings for miniature
SELETRON selenium rectifiers, as well as a large selected group
of power stacks. Also contains complete background material
on these versatile rectifiers and illustrates many of their uses.

Request your copy today — It's FREE, of course. When order-
ing, ask for new catalog No. 104-D-6.

@ SELETRON DIVISION @

{RADIO RECEPTOR COMPANY, INC.

Since 1922 in Rodio and Electronics

Sales Department: 251 West 9th St,, New York I, N. Y.
Factory: 84 North 9th St., Brooklyn 11, N. Y.
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THEY’RE BOTH IN THE KARP PICTU

AND

IN ENCLOSURES

Hand in hand they go, briskly pacing each project in our streamlined plant
...symbols of the handsome styling and utility that engineers demand in
modern “packaging” of electrical and mechanical equipment.
Under our big roof there lives a proud tradition: industry holds the name Karp
synonymous with sheet metal fabrication of the highest order...in every
category from simple to intricate.
This reputation we prize highly as a challenge that draws out our best efforts
for every customer we serve, large cr small. May we prove fo you, too,
that superior craftsmanship really costs less in terms of value received?
Write for data book.

ANY METAL ANY GAUGE ANY SIZE

ANY QUANTITY ANY FINISH

* Trademark Registered

KARP METAL PRODUCTS €O., INC.

215 63rd STREET, BROOKLYN 20, NEW YORK
Specialists in Fabricating Sheet Metal for Industry

ELECTRONICS — June, 1951
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Operator’s Control Unit

Motor-Generator-Type
Frequency
Changer

|

PACKAGED FREQUENCY CHANGERS

400-Cycle Ground Power Supply for Aircraft Radar Units

Here’s a Jow-cost, high-performance, 400- Y:,,. ety es .;2‘ ition: = 2 per cent variation under all conditions of balanced
oadL, %ower actor, and heating, within normal operating range.

cycle ground Popeg supply dshaga regulated v To within 5 per cent of steady-state value in 0.1 second.

SR Voltage adjustable from 187 to 229 t: 187-229 volts in increments of 0.5 volts or less.

£ .
volts. It’s rugged enough for permanent in- Low harmonic content.

stallation, yet compact enough to be moved c erfere Adequate suppression for most rigid applications.

on a fork truck. A 30-kva output rating is Enclosure: Dripproof cabinet houses motor, generator, and controls. A sepa-
more than sufficient for virtually all radar, ff;;;‘;ﬁfi;‘i;;gi?ﬁtﬁﬁé’s‘“;f,’f; ;\gzt;‘top push buttons, adjusting poten-
radio, or general load applications. For further data on these G-E frequency changers see Bulletin GEA-5589.

GENERAL C
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Husky Relays Mount 3 Ways 77" |

Make or Break up to 45 Amps E -

For those heavy control-circuit
applications, here’s a versatile re-
lay that can be front-connected,
back-connected, or plug-in-con-
nected, and is supplied in open
or enclosed models. Circuits:
spst, dpst, or dpdt.

Heavy, long-lasting silver
contacts carry 10 amps continu-
ous. Normally open forms make
or break 45 amps; normally == R s
closed forms make or break 20 amps. Coils are supplied for
12-, 24-, 115-, or 230-volt, 60-cycle a-c; for 6, 12, 24, 32, 125 or
250 volts d-c. Dimensions for enclosed model: 6 x 6 x 5 inches.
Complete details are available in Bulletin GEC-257,

71 G-E Switchette Handles High
- Current in Crowded Quarters

Though small and lightweight,
the G-E switchette does the
same work as many bulkier
switches. Available in a wide
variety of forms and circuits,
this snap-action unit is approx-
t A imately 114 x V4 x V4 inches,
= o o weighs only 9 grams, and op-
erates dependably from sea level to 50,000 feet altitude. Con-
tact arrangements available are single-circuit, normally open;
single-circuit, normally closed; and two-circuit, one normally
open and one normally closed. Rated 15 hp at 115 and 230
volts a-c, the switch is designed for ambient temperatures from
—70F to + 200F and meets the 50-hr salt-spray test for Specifi-
cation AN-QQ-S-91. For full details, ask for Bulletin GEA-4888.

Cast-Glass Bushings Permit ek =

Hermetically Sealed
Apparatus

Embedded nickel-steel hardware
eliminates the need for gaskets !
and makes possible the solder-
ing, brazing, or welding of G-E
cast-glass bushings directly to
apparatus. This assures gas-tight,
oil-tight, or vacuum-tight con-
struction. Extraordinary resist- S o0 ik
ance to vibration and weather means the small, compact bush-
ings are especially suited to aircraft applications or where high
humidity occurs. They will not puncture or shatter under ex-
cess potentials. For full details ask for Bulletin GEA-5093A.

ELECTRONICS — June, 1951
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TIMELY HIGHLIGHTS |
ON G-E COMPONENTS
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Tantalum + New Electrolyte
More Performance, Less Space
New G-E Tantalytic D-C Capacitors Feature

Size and weight about the same as conventional electrolytics
Over-all life as good as paper dielectrics
Low-temperature properties and shock resistance better than either

By combining tantalum in foil form and a newly developed non-
corrosive electrolyte, General Electric has designed a capacitor
that packs superior performance into amazingly small space.
Good stability, unusually low leakage currents, and hermetic
sealing are additional advantages. Operating range is from —55C
to +85C. Ratings presently available range from 0.02 muf to
12 muf at 150 volts d-c. Capacitors shown in illustration are
representative. For additional information, furnish requirements
such as temperature range, leakage resistance values, and oper-
ating voltage in writing to Capacitor Sales Division, 42-304,
General Electric Company, Pittsfield, Mass.

General Electric Company, Section D667-15
Schenectady 5, N. Y.

Please send me the following bulletins:

[J GEC-257A General-Purpose Relay
[J GEA-4888 Size 1 Switchette

[ GEA-5093 Cast-Glass Bushings
[J GEA-5589 Packaged Frequency

(V) Indicate for
reference only

(X) For planning an
immediate project

Changer
Name__ S _ -
Company - - _ S
Address_
city_ — State_____
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REASON for CONFIDENCE

...In Peace or War

N

... that’s what the trademarks and brand names of
American producers establish. For never has a coun.
try accumulated such wealth of designing and engi-
neering talent, such monumental means for producing
both the necessities and luxuries of the day, or such
massive potential for meeting the needs of tomorrow—

however vast and varied they may be.

Accordingly, we take particular pride in our per-
sonal emblem. Representing a wide range of alloys for
the electrical, electronic and heat-treating industries,
it is the very symbol of quality and dependability to a
host of manufacturers thruout the nation. We are well
aware of our obligation to uphold its reputation—in

peace or war.

So if your products demand electrical resistance
material of outstanding uniformity, high stability, and

long life . . . or if you require radio alloys for elec.

tronic uses . . . or high heat-resistant equipment . . ,
consult with us. Our fifty years’ experience is at your

disposal.

As recipient of the highest Armed Services Award
in 1918, and of no less than five Army-Navy “E”
Awards in World War I, it is logical that the resources
of this firm should be engaged to an unprecedented
extent in meeting the demands of the present emer-
gency. However, we stand ready to make recommenda-
tions based upon your specific requirements, and shall

be glad to serve you to the best of our ability.

One thing is sure: Your use of a D-H product will
prove a source of confidence—confidence not only in
Driver-Harris products per se, but, in a wider sense,
confidence in the capacity of creative America to meet

any situation, come what may.

Manufacturers of world-famous Nichrome®
and over 80 other alloys for the electrical,
electronic, and heat-treating fields.

905t Alloye
oF 7,

HARRISON,

Driver-Harris Company

BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco
In Canada: The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada

NEW JERSEY

®1.M. REG. U, 8, PAT, OFF,
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Putting the HUSH

on radio background noises...

® That "radio quiet,” so vital to satisfactory commu-
nications, radar and allied radio-electronic functions
on land and sea and in the air, is now simplified with
AEROVOX INTERFERENCE FILTERS. These latest filter
units provide maximum attenuation from 150 KC well
up into the UHF range. And they are extra-rugged, extra-
compact, extra-efficient, by any comparison with
previous filters.

Primary applications are in r.f. noise suppression work
in military or commercial aircraft and for vehicular low-
voltage d.c. applications. Also, for special applications
such as battery or low-voltage d.c. filters, for shield
room applications, and for critical equipment.

Available in seven standard types meeting a wide
variety of applications. For extraordinary requirements,
special filters can be developed and built to your order.

® Write on your letterhead for latest literature. Consult
AEROVOX on your noise-suppression problems, as well as
capacitor requirements in general.

THE HOME

OF CAPACITOR

AEROVOX
“INTER-

- FERENCE”
FILTERS

Remarkably small sizes and minimized weights.
Cases and terminals based on time-and-service-proven AEROVOX
hermetically-sealed containers and terminals.

Cases of non-magnetic material suitably protected to withstand mili-
tary service requirements for humidity, immersion, vibration, etc.
Advanced pi type construction for highest efficiency.

Capacitor sections utilize AEROLITE® metallized-paper dielectric,
assuring maximum reliability and life including “fault isolation” char-
acteristics for protection against extreme surge voltages above rated
voltages.

Filter chokes of newest design, embodying high impedance to r.f. cur-
rents and low d.c. resistance, assuring low voltage drop and minimum
heating.

*trade-mark

AEROVOX INTERFERENCE FILTERS

Aerovox Type Amps. vDC Size {I. x w. x h.)
IN 148 2.0 150 1% x 1" x 78"
IN 150 3.0 150 VH x 1 x 1"
IN 151 5.0 150 VX x 1% x 1
IN 152 10.0 150 246" x 1" x 17
IN 153 25.0 150 2 x 2" x 1}
IN 156 40.0 150 s x 13 x 145"
IN 154 100.0 150 3 x 2% x 2%

CRAFTSMANSHIP

AEROVOX CORPORATION, NEW BEDFORD, MASS., U. S. A.

Export: 41 East 42nd Street, New York 17, N. Y, ¢ Cable: AEROCAP, N.Y. ¢ In Canada: AEROVOX CANADA LTD., Hamilton, Onf.

SALES
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{  Physicists

SPECIAL OPENINGS
FOR ENGINEERS

Boeing’s Ingincering Division nceds experienced and junior
engineers in the following and allied engineering fields:
mechanical, acronautical, electrical, electronic, civil, acoustical,
and structural. Write today for application forms to address
indicated above, right.

68

Engineers

The Boeing Airplane Company has exceptional openings
at Seattle for outstanding physicists and engineers. Are
you one of them?

‘The work is in Boeing’s expanded Physical Research
Unit —on some of the nation’s most vital projects:
research and development on

Weapon systems

Electronic and microwave circuits
Flush antennas
Servomechanisms and computers
Radar systems and components

Instruments and gyros

These positions offer challenging work and a stimu-
lating professional environment. You'll live in the Pacific
Northwest with its equable climate and unparalleled
recreational possibilities.

Opportunity for advancement is essentially un-
limited in the rapidly expanding fields of guided missiles,
airplane control and industrial machine and process
control. Salaries are based on semi-annual performance
review.

To qualify, vou must already have demonstrated out-
standing experimental or analytical abilities. Or you must
have recently received the M.S. or Ph.D. degree in
Electrical Engineering, Physics, or Applied Mathematics.

If you qualify, writc today for application. . . .

JOIIN C. SANDERS, Staff Inginecr—Personnel
Bocing Airplane Company
7762 East Marginal Way, Seattle 14, Washington

BOEING .
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IN RADIO AND TELEVISION WIRE?
5%06 —Fiberglas yarn braid won’t burn, resists soldering heat

—Fiberglas yarns are tough even in small diameters . . . that means
thinner, easier to handle wire

—Fiberglas yarns won’t rot . . . even in tropical climates

—Competitive in price with conventional wire braiding!

(50 s Fiberglas Yarn braid when you order Radio and Television wiring.

Send for your FREE copy of the bookler,
“Specify Fiberglas Yarns in Wire or Cable,” today!

OWENS-CORNING

FI B E RGLAS W X Please send me the booklet “Specify Fiberglas Yarns

in Wire or Cable.”

*iberglus is the trade.mark (Reg, U, 5. Pat, OFf) Name:. ..ot iirieiieioiiserasrasrcanann 5 « SIS

of Owens-Corning Fiberglas Corporation for a .
variety of products made of or with glass fibers 1 Ttle: . oo ieeeeieeeeienanroncononnnciainainnsn YD OO DD OO0

FIBERGLAS IS IN YOUR LIFE...FOR GOOD!
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If You Need Coils Like These. ..

Lattice-type coils for television and radio. Wind
one to four coils at once on the Universal No. 84
Coil Winder, with (in most cases) a single opera-
tor for two machines.

Speeds are from 400 to 950 rpm, and a counter
control provides instant automatic stop upon,
completion of coil.

Quickly-adjustable ‘“‘gainer” mechanism, which
accurately positions wire turns, and strap-type
tensions help you get accurate, uniform winding.
In-built calibration facilitates change-over.

Write for Bulletin 84-LM.

you need UNIVERSAL Coil Winders

Non-insulated spool-wound coils. wind coils

on several heads at once, using the new Universal
102 High Speed Coil Winder, and synchronize out-
put on the basis of handling time per coil.

Each head is individually operated, and you
can so schedule the winding that certain heads
will be producing while manual operations are
performed on other heads.

With a maximum speed of 5000 rpm, the High-
Speed 102 is efficient for coils having up to 15,000
turns. Oil seals make the machine oil-tight.

Write for Bulletin 102-LM.

UNIVERSAL WINDING COMPANY
P. O. Box 1605 Providence 1, R. I.

% o "

FOR WINDING COILS IN QUANTITY
ACCURATELY . . . AUTOMATICALLY

USE UNIVERSAL WINDING MACHINES

70
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THE INCOMPARABLE

L ]

&2 3X2500A3

POWER TRIODE

Outstanding in performance, outstanding in life, and outstand-
ingly low in cost . , . the Eimac 3X25J0A3 triode is today the
prime component in many of the newest noteworthy electronic
equipments. i

The excellent characteristics of the 3X2500A3 in CW, Modu-
lator or Pulse service, over a wide frequency range, account for

Nt

are] fations in which b [~ TYPICAL OPERATION
the diversity of applications in which it is employed. Eimac 3X2500A3%
@
CLASS-B AUDIO AMPLIFIER
. . (2 tubes)
Medium Frequenaes D-C Plate Voltage - 5000 volts
. R D-C Grid Volt - =190 volt
AM broadcast, police and aircraft D-C Plate Current - . 5 ampss
communications, navigational aids, Plate Lload - - - - 5000 ohms
etc. Driving Power - - - 59 watts
Power Output - - - 8000 watts
o
CLASS-C R-F AMPLIFIER -40 Mc.
D-C Plate Voltage - 6000 volts
. . D-C Grid Voltage - =500 volts
ngh Frequen‘:les D-C Plate Current - 2.08 amps
. Driving Power - - - 136 watts
Short wave broadcast, commercial Power Output - - - 10,000 watts
communications and teletype service, ®
r-f heating applications, etc. CLASS-C FM TELEPHONY —110 Mec.
{(grounded grid)
D-C Plate Voltage - 4000 volts
D-C Grid Voltage - =500 volts
D-g Plate Current - 1.85 amps
5 5 D-C Grid Current - 190 ma.
Very ngh Frequen‘:les Brivfing Power - - - 1900 watts
e Ip .
‘ Television broadcast, FM broadcast, serul Tower 0"2"* U
communications, r-f heating, etc. MAXIMUM PULSE RATINGS
Maximum
Plate VYoltage
RF Service (plate pulsed) - 15 kv.
RF Service (grid pulsed) - 10 ll:v.
Modulator Service - - - 25 kv.
Complete data on the 3X2500A43 and other ‘
outstanding Eimac Tubes for CW, Modu- *Below 30 Mc. type 3X2500F3 (flex-
. . . ible grid and cathode leads) may
lator, and Pulse Service are available in a be used.

new catalogue . . . Write today.

Follow the Leaders to
L 4

-

EITEL-McCULLOUGH, Inc. s

San Bruno, Californ

Export Agents: Frazar & Ha . 301 Clay &t., San Francisco,
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SANGAMO
MINIATURE SILVERED
MICA CAPACITORS

Do a ‘“‘Heap Big’’ job
SANGAMO

° o o

in a minimum of space STANDARD SIZE
Exceptionally small, easy-to-install capacitors that can do SILVERED MICA
a big job in minimum space are a helpful factor in speeding

production. CAPACHORS

Where space limitations exist, the tiny—but mighty Sangamo
“Shawnee,” Type RR Miniature Silvered Mica Capacitor
will solve your problem without sacrificing stability or high
quality. These capacitors are designed and constructed to
meet the Tentative Joint Army and Navy Specification
JAN-C-5A for the CM-15 case size. Whether you require
Sangamo RR miniature, or standard size types KR and CR
silvered mica capacitors, you can safely specify any of them
for use in all types of military, or commercial radio and
electronic equipment. These and many other types of
Sangamo Mica Capacitors are fully described in Catalog
No. 800. Write for your copy.

7ke SANGAMO 74242

e PAP!I MI(A SllV!l !l!(TROlYTI( = R R

CAPACITORS

SANGAMO ELECTRIC COMPANY
SPRINGFIELD, ILLINOIS e

IN CANADA: SANGAMO COMPANY LIMITED, LEASIDE, ONTARIO
June, 1951 — ELECTRONICS
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Fits PRESTO arouhd-_the-bc %

Studio Manager K
Tom Nola impressed
with Presto’s quality
performance under
heavy schedule

at Nola Recording Studios

Fifteen years ago the now famous Nola Recording
Studios opened for business with a hope, a praye- . ..
and one early model Presto recorder. Today the
New York studios occupy 40,000 feet of space
including an entire floor in one of Broadway’s
good size office buildings and a branch studio in
Steinway Hall. From nine in the morning until fter
midnight the outstanding stars of show business
parade through the studios and record their talents on
a battery of Presto machines.

wherever you go

e o i S

P

The basic eq aipment used includes Presto 14-B
disc machines, P’resto 92-A recording amplifiers
and Presto 41-A limiting amplifiers. For playback
purposes and re-recording, Presto 64-A transcription
turntables are employed, while Presto “Green
Label” discs are standard equipment also. Says
Manager Nola, ‘““The faultless performance

| of all our Presto equipment which is in use almost
continuously has been a big factor in our growth
and success. Thal’s why we’re a Presto studio.”

XR‘E @F@ ECORDING CORPORATION

PARAMUS, NEW JERSEY  MAILING ADDRESS: BOX 500, HACKENSACK, N. J.

IN CANADA: Walter P. Downs, Ltd., Dominion Sq. Bidg., Montreal, Quebec OVERSEAS: M. Simons & Son Co., inc., 25 Warren Street, New York, N. Y.




ENJOY MULTIPLE SAVINGS

IV TIME, SPACE and MONEY

WITH A

o Varicell

STABILIZED — REGULATED

VARIABLE D=€ voLTAGE
FROM AN A=C€ source

In keeping with rapid advancements of the
electronic and nuclear fields, The Superior
Electric Co. has developed the VARICELL D-C
power supply. It provides a multiple range
of regulated and stabilized low D-C voltages
operating from an A-C source. You buy one

o compact unit —no need for several pur- w L.
. chases, no need for accessories or special [
- parts — to handle 6, 12 and 28 volts output. |

C Control is centralized, space is conserved and ; 5

l

engineers, technicians and test men welcome

weor 3 the convenient dependable performance. B R
[l
(o etcectronic VARICELL type 13015, illustrated above, is E f&g'_:
contaoL !'a’fed 95-135 volts, 60 cycles, 1 phase, A-C e —
9 o-c_ input; and 0-30 volts, 15 amperes D-C out- £ =
s L = s ~ put. Stabilization and regulation is =025 |
3 I o volts and R.M.S. ripple voltage never exceeds :$ =N
Pl N © 0.1 volt Tor the output range of 6 to 30 | =
o | volts. Any output voltage setting is not af- =
e B l“ fected by line voltage changes or load o
e Vi current variations. For more detailed infor- Folaesn
= = ! mation fill in handy coupon and mail. L
Y coup S
R, | M =
by WRITE FOR femn
R VARICELL AL
BULLETIN oS
i TODAY CONNECTICUT e
—=aeoeey : G
D B .. e . - - i ]I : '.
. p====THE SUPERIOR ELECTRIC CO.====<{= | MANUFACTURERS OF VOLTAGE CONTROL EQUIPMENT &
c e 406 Church Street, Bristol, Connecticut St il i
f "1 Please send me more informationon___ POWERSTAT VARIABLE TRANSFORMERS j -
;:% 3: Please have a SECO Voitage Control Engineer call T STABILINE VOLTAGE REGULATORS T
H g e
.. VOLTBOX A-C POWER SUPPLIES 7
1 VARICELL D-C POWER SUPPLIES
L] Company.
. 5-WAY BINDING POSTS
g o Dot LIGHT DIMMING EQUIPMENT
: City Zone___State __
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® Two amplifier tubes and a trans-

former, putting out a walloping
25,000 volts—are contained far more
safely and economically in this 734-
inch-high housing, molded from
BAKELITE Low-Loss Phenolic Plas-
tics BM-17748%. The power unit
was originally designed by North
American Philips Co., Inc, as part
of the Norelco Protelgram projec-
tion television system, and is now
being adapted to military applica-
tions where space, weight and effi-
ciency are major design require-
ments.

Originally these high-voltage
drivers were vacuum impregnated,
oil-filled, and hermetically sealed
in metal cans. Today, with the use
of BAKELITE Low-Loss Phenolic

ELECTRONICS — June, 1951

Plastics, neither oil impregnation of
high-voltage components nor vac-
uum sealing is required, because of
the superior dielectric qualities of
the material. Tube replacement and
other services are easily handled in
the field. Flammability worries are
greatly reduced. Production is
speeded up and simplified. Costs are
pared to the bone.

BM-17748 is one of a group of
BAKELITE Low-Loss Phenolic Plas-
tics specially formulated for high-
frequency electrical insulation
wherever low power factor, low loss
factor, high resistivity, dimensional
stability, and low water absorption
are required. It is available for such
exacting services as capacitor cas-
ings and frames, condensers, and coil

forms. It is recommended to mold-
ers and manufacturers desiring ap-
proval under MIL-P-14A.
Bakelite’s engineers will be glad
to consult with you, and provide de-
tailed data on electrical, mechani-
cal, and other properties of low-loss

phenolics. Write Dept. BX-47.
#Mclded by Chicago Molded Plastics Corporation

BAKELITE
Phenolic
PLASTICS

v-AnI/\\g)-A-: ==

BAKELITE COMPANY

A Division of
Unlon Carbide and Carbon Corporation
30 East 42nd Street, New York 17, N.Y.
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ACTUAL

CAPACITORS

Fit anywhere!

Suitable for
85°C. operation!

CAPACITANCE RANGE:

0001 TC .5 MFD.
VOLTAGE RANGE:

200 TO 600 V., INCLUSIVE

Sturdily built in phenolic-
impregnated tubes. Ends
are plastic-sealed.

WRITE FOR COMPLETE LITERATURE

Representatives amd Distribolors
Throughout the U.5.A. and Canada

§} PYRAMID

PYRAMID ELECTRIC COMPANY
1445 Hudson Boulevard !
North Bergen, N. 1, U.5 A

TELEGRAMS: WUX Morth Bergen, M. J.
CABLE ADDRESS: Pyramidusa

BUSINESS BRIEFS

By W. W. MacDONALD

Engineering Manpower 1is, as
predicted (p 76, April) rapidly be-
coming the most critical factor in
the mobilization program, Here
are a few straws that show the
way the wind blows:

Weston has appealed to readers
of its widely mailed Engineering
Notes for six electrical engineers,
four mechanical engineers and five
industrial engineers. Westing-
house has listed its detailed re-
quirements for 563 electrical
engineers, mechanical engineers,
metallurgists, chemists and physi-
cists in Sales Record. Philco has
made a mailing for men to amateur
radio station licensees.

New York’s Department of
Labor says firms advertising in
the area for radar and other tech-
nical personnel are finding recent
respondents inferior in qualifica-
tions compared with those re-
cruited two months ago, says one
company rejected 38 out of 42 men
interviewed, says further that
“two months from now they may
regret this.”

FCC field offices have been
authorized to relax temporarily
the requirements for a-m and f-m
broadcast station operators if,
after consultation with stations
needing operators, it is apparent
that radiotelephone-first-class
operators cannot be found.

Certificates Of Necessity for
fast amortization of taxes on new
plant facilities have been awarded
to 17 firms in the field of electron-
ics, the dollar value of the facili-
ties covered totalling $25,000,000
and 75 percent of the cost being
written off in five years.

All industry, including electron-
ics, has received 493 such certifi-
cates, covering  $3,045,700,000
worth of facilities.

Replacement Parts Shortage
will be minimized as the mobiliza-
tion program progresses if tele-
vision receiver makers observe the
following RTMA-Better Business
Bureau recommendations:

Supply present set owners with

. replacement parts and tubes on a

quota basts related to new set pro-
duction.

Expand the wuse of mnoncritical
materials.

Continue to improve quality and
inspection controls so as to obviate
consumer complaints.

Minimize circuit changes with
due consideration to availability of
replacement parts.

Furnish substitution data to the
trade for tubes and parts.

Develop more equitable distribu-
tion ofy components for repair and
replacement  purposes  through
closer cooperation within the in-
dustry.

Refrain from shipping sets with-
out complete complements of tubes.

Increase the standardization of
tubes and parts.

Continue to improve specifica-
tions for better service and longer
life of component parts.

Speaking Of Parts, we've
checked into a reported holdup of
orders which the Signal Corps has
for some time been quietly placing
as part of an Industrial Prepared-
ness Study (IPS). Washington
and Philadelphia offices tell us
that these pilot runs are being
held in abeyance to make way for
components needed immediately in
military operations and that they
will soon be resumed.

Mobilization Order attributed to

Haile Selassie:

“The country is now mobilized. All men
and boys able to carry a spear will report
for active duty. Married men will bring
their wives to do the cooking; men who
are not married will bring any women
they can find. The very young, the very
old, and women with very young children
need not report for active duty. Anybody
else found at home after the issuance of
this order will be hanged.”

How simple war was in those
days.

We’re Bearing Down editorially
on mobilization problems, as
promised (p 81, April).

The April issue itself contained
five feature articles designed to help
management in these abnormal
times . . . .. Washington Report,
Conservation of Critical Materials,
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Electronics Division, 1740 Broadway, New York 19,N.Y.

ELECTRONIC DEVICES; RADI) JUBES; TELEVISION PICTURE TOBES; ELECTRONIC TEST EQUIPMENT;
FLUORESCENT TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT BULBS; PHOTOLAMPS;

TELEVISION SETS
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Guided missiles...
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IN the Air Material Command’s guided
missile research at Alamagordo, N. M.,
transmitters in the airborne units, operating
on a pulse system modulated with reference
to time, send out pertinent data on tempera-
ture, air pressure, speed and structural
strains. The signals are received by the
ground telemetering system shown at the left.

This ground system uses a total of 29
Sylvania Crystal Diodes—25 1N34’s and
one 1N38 (Germanium) ; 3 IN21B’s (Sili-
con). Major reasons for the selection of the
Sylvania Diodes are their reliability and
accuracy —outstanding advantages of these
components wherever they are used, but par-
ticularly important in operation under desert
conditions.

Sylvania Crystal Diodes may improve the
performance standards of your equipment—
or permit morecompact designs. Get the facts!

Mail coupon for literature

Sylvania Electric Products Inc.
Electronics Division, Dept. E-1006
1740 Broadway, New York 19, N. Y.

Gentlemen:
Please send literature on your Germanium and
Silicon Diodes.

Name

B otas
F

P

» ¥

Street Address.
City. State

and in the ground receiving system...



SHOCK znd VIBRATION NEWS

 BARRYMOUNTS FOR ASSURED CONTROL OF SHOCK AHI!I VIBRATION

NEW ALL-METL
BARRYMOUNTS

for Unusual Airborne
Applications

These new Barrymounts provide the
aireraft and electronic engineer with
a vibration isolator designed to meet
the unusual temperature and envi-
ronmental conditions encountered in
high-altitude, high-speed flight. Em-
ploying no organic materials, these
mountings are not subject to tem-
perature influences that may affect
the performance of other mountings.

ALL-METL Barrymounts offer a
wide load range with uniform per-
formance. They have a natural fre-
quency of about 7% cycles per second,
with low horizontal stiffness for maxi-
mum isolation of horizontal vibration.
Transmissibility at resonance is only
4Y%. There is no snubber contact nor
resonance carry-over when ALL-
METL Barrymounts are vibrated at
government-specified amplitudes.

These mountings are designed espe-
cially for unusual military condi-
tions. They meet the vibration re-
quirement of JAN-C-172A, MIL-E-
5272 (USAF), and MIL-T-5422
(BuAer). For details of sizes, ranges,
and construction of unit mounts and
bases using ALL-METL Barry-
mounts, see catalog 509.

® 502 - Air-damped Barrymounts for
aircraft service: also mounting
bases and instrument mountings.

® 509 — ALL-METL Barrymounts and
mounting bases for unusual air-
borne applications.

® 504 — Shock mounts and vibra-
tion isolators for marine, mobile,
and industrial uses.

® 607 — How to cut maintenance
costs by using Barrymounts with
punch presses.

707 PlEASANT $T.,

B ‘__Igiir;;'nrk- Rechester  Philadelphio
k_ :_', Chicaga Hﬂnquplﬁ . 5t Lowls -

T;-t-E B‘:"TRTR”Y;.CDEF. '
WATERTOWN 72, MASSACHUSETTS '

SALES REPRESENTATIVES IN : ]
Washington . Cleveland
Seotile

STANDARD MOUNTINGS

ISOLATE VIBRATION
Available for Aircraft,
Marine, Mobile, Instrument,
and Industrial uses.

Standard bases built to meet govern-
ment specifications can be furnished
by Barry; special bases can be sup-
plied in sizes and load ratings to fit
customers’ exact requirements, includ-
ing miniaturized bases. See catalog
502 and data sheets 605 and 606

Aireraft 'vzb'ratwn 1solat0'rs des1gned
to meet Army, Navy, and CAA re-
quirements are available in ¥4 -pound
to 45-pound unit ratings; also minia-
ture mounts to 0.1 lb. See catalogs
502 and 509 and bulletins 605-6.

Instrument mountings are furnished
for electronic components, tiny, frac-
tional-HP motors, record changers,
dictating machines, and other light-
weight apparatus. See catalogs 502
and 504.

Shock mountings for moblle, railroad,
and shipboard service also give vibra-

tion isolation at frequencies above
2000 c.p.m.; useful for general sound
isolation. See catalog 504.

Industrial mountings isolate vibration

from fans, motor-generator sets,
transformers, punch presses, and
other heavy industrial equipment.

Bulletin 607 tells how to cut main-
tenance costs with Barrymounts.

Daytan Detrolt
: L'!!M'I"l" . Dalles Terante _J
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BUSINESS BRIEFS (continued)
Growing Quartz Crystals for Mili-
tary Needs, Military Requirements
for Subminiature Tubes and Mate-
rial-Saving Picture Tube.

May contained three special arti-
cles . . ... Electronic Research in
the Emergency Program, Washing-
ton Adopts Automatic C-D Warning
System and Army Walkie-Talkie in
Mass Production.

In this current issue, June, there
are four .. ... Government Plans
Industry Support (p 82), Safe-
guarding Production of Military
Equipment (p 88), Civilian Defense
Communications (p 94) and How to
Set Up an Instruction Manual De-
partment (p 100).

In the words of the late Al Jolson,
“you ain’t seen nothin’ yet!”

Quote from a speech before
NEMA by our own McGraw-Hill
executive vice-president Col. Wil-
lard Chevalier:

“This time our military require-
ments are heavily concentrated in
electronic control equipment, vehi-
cles and airplanes—the sort of
equipment calculated to multiply
our limited manpower by giving it
the best of modern equipment and
a great deal of it.

“] am reliably informed that the
electronic equipment on a medium
bomber now costs as much as the
entire plane cost in World War II.
And, believe it or not, the same
thing seems to be true of a medium
tank., The electronic equipment
costs as much as the whole tank did
in World War I11.”

Television Shipments by RTMA
members totalled 7,068,000 in 1950,
Here’s the breakdown:

Alabama ......cooiiiiii 23,487
ATiZONA o vvivvnnnnneinnconnnn 8,823
California, ...........cooon.. 658,233
Connecticut ................. 126,453
Delaware .........cc00iuuuunn 23,479
District of Columbia.......... 95,766
Florida 36,332
Georgia 60,807
Illinois 508,239
Indiana 98,876
JOWa o .venvnitnin i 26,237
Kansas 10,856
Kentucky 58,557
Liouisiana 33,214
Maryland 131,989
Massachusetts ............... 397,082
Michigan ................... 352,160
Minnesota 85,264
Missouri ...... 167,783
Nebraska ..... 29,983
New Jersey ... 363,403
New Mexico .........00..... 4,89
New YorK .......vvuiuivuunnnn 1,129,801
North Carolina .............. 26,74
[0 33 1o Y 496,802
Oklahoma ........... ..ot 25,689
OFegON v vviennrnrenvsananns
Pennsylvania ............... 635,926
Rhode Island .........c000n.- 0,426
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South Carolina ........ . 1,258
TENNESSE8 . .eovecvvrerenenns 47,095
TEXAS oo ilelo e ofils ool ol oo o S0 D ET® b 129,421
LOAE: i 1 A, 21,195
Virginia 59,671
Washington 31,685
West Virginia ... 12,512
Wisconsin ....... 83.111
Areas unlisted ........... 1,006,778

TV Broadcasters took in $105,-
800,000 during 1950, more than
triple the $34,300,000 revenue of
1949, and more than half the 107
stations on the air made a profit.
A-m and f-m broadcast station
revenue amounted to $447,700,000,
the highest on record. Thus the
combined visual and aural services
passed the half-billion mark for
the first time.

Back in January (p 60) we pub-
lished an item relative to interest
in British television cameras at
UN Headquarters. B. G. H. Row-
ley now tells us that three Marconi
Wireless camera chains have been
purchased, along with full ancil-
lary equipment.

Receiving Tube Exports are re-
ported as follows by the U. S.
Department of Commerce:

Country 1949 1950
Belgium ........... $307,702  $243,507
France ............ 129,946 212,069
Germany .......... 4,90 32,824
Greece ............ 119,377 64,679
India .......c.00u 202,641 116,113
Indonesia .......... 45,643 ,80
Iran ......c.oceneenn 24,692 47,219
Ireland 19,073 5,930
Israel 37,111 24,403
Italy .............. 106,621 164,107
Liebanon 26,030 ,16
Netherlands ........ 60,921 9,653
Norway ........... 51,54 11,971
Pakistan ........... 39,190 56,235
Philippines ......... 122,673 98,113
Portugal ........... 25,993 21,324
Spain ............. 36,177 17,482
Sweden ...... T 132,51 84,472
Switzerland ..,..... 185,792 132,827
Tangier ............ 45,410 67,121
Thailand .......... 32,795 24,432
Union of South Africa 142,655 81,382
United Kingdom 317,622 26,965

$1,936,828 $1,556,800

Export license applications for
the first quarter of 1951 totalled
$1,567,000, more than total ship-
ments for the year 1950.

Secondary Supply Sources (p 83,
April) are still being sought by
government procurement people. To
them we recommend close perusal
of the 1951 ELECTRONICS Buyers
Guide, due out about June 15.

Shot Effect is a well-known
phenomenon. Not so well known
is “big-shot effect,” the phenom-
enon that causes electronic equip-
ment not to work when first dem-
onstrated before an admiral or a
general.
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SERIES 4

SPDT GENERAL PUR-
POSE SENSITIVE D.C.
RELAY. Inexpensive balanced armature for
vibration resistance on aircraft ot 50 milliwatt
adjustment, Sensitive enough for V-T operated
relay circuits; can be set to operate down to
10 milliwatts. Precision adjustments for pull-on
and drop-out. 2 amp. nominal contact rating.
Coil resistance up to 14,000 ohms,

NN TSN OISR

SERIES 41

SPDT  SENSITIVE  RELAY
A.C.-D.C. — KEYING. Unus-
val characteristics at low
cost. Same D, C, sensitivity as Series 4 but less
flexibility of adjustment. Available with long
life and bounce-free contacts, it is suited to high
speed counting and keying. Mechanical life ex-
ceeds 10? operations. Good for plate circuits

needing moderate precision and vibration im-
munity. Contact ratings up to 5 amps. Coil
resistance to 14,000 ohms. A, C. sensitivity ex-
ceeds 0.1 V. A. at 80 cps. Serviceable on fre-
quencies from 16—400 ¢ps.
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SERIES 7

SPDT SENSITIVE HIGH SPEED
POLARIZED RELAY. Single or
multiple windings up to 14,000
ohms (single}. Balanced arma-
ture. Nominal contact rating 2
amps. For repeating telegraphic signals at
speedsup to 250 WPM. Small in size and weight.
Hermetically sealed. Mechanical life exceeds
109 operations. FORMS X, Y and Z {(see Type 6
above] available in Series 7. Sensitivities from
less than 1 to 10 milliwatts depending on form
and requirements. Form X is useful as the de-
tecting element in positioning bridge circuits.

VARIETY OF

ENCLOSURES

in addition to the open

styles shown, SIGMA
Relays are available
with dust-praof or her-
metically-sealed en-
closures. Most types
are available for
either plug-in or
permonent solder-

lug cannections.

Write for fully descriptive catalog.
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SERIES 5

SPDT  VERY  SENSITIVE
D.C. RELAY. Balanced
armature and magnetic efficiency resist air-

craft vibration on inputs as low as 5 milliwatts.
Withstands 500g shock without damage. Pre-
cision adjustments. 2 amp. nominal contact rat-
ing. Coil resistance up to 16,000 ohms. Special
adaptations: Built-in rectifier, two-coil differen-
tial operation, constant voltage temperature
compensation.

[ § 3 N R R F BoR g R o TR OBR BB W

SERIES 6

MULTICIRCUIT  POL-
ARIZED  SENSITIVE
RELAY. Single or
double (differential}
windings. Resistance
up to 25,000 ohms
total. Contacts up to
4PDT, 5 amp. nomi-
nal rating. Balanced armature for strong vibra-
tion resistance. FORM X — Three Position or
Null Seeking. For automatic positioning or 2-
Way process control. Sensitivity {depending on
contact complexity} from 10 to 100 milliwatts.
FORM Y — Biased {Spring Return). Use as an
ordinary sensitive relay if a complex contact
combination is needed. Responds only to one
polarity. Combines function of pilot relay and
contactor. Sensitivity same as Form X. FORM Z
— Llatching {permanent magnetic). Replaces
mechanical latch electrical reset relays, where
longer life and greater vibration resistance is
required. Sensitivity from 100 to 250 milliwatts.

R N N O TR SR B R

SERIES
22

Miniaturized double-pole double-throw Direct
Current Sensitive (45 milliwatt) relay. 2.amp
contact rating, coils up to 12,000 ohms. Her-
metic seal enclosure only, 1 inch square mount-
ing space. Specially designed for highly stable
and precise operating adjustments, extreme im-
munity to vibration and to thermal and mechan-
ical shock. Will operate under 50 g's sustained
acceleration if operating and releasing mar-
gins are increased.

SIGMA INSTRUMENTS, INC., 62 CEYLON STREET, BOSTON, MASS.
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MALLORY
PLATINUM CONTACTS

Platinum is ideal for electrical contacts
where low resistance must be main-
tained for long periods of time. How-
ever, pure platinum lacks hardness.
Mallory platinum alloys overcome this
by the use of such hardening agents as
iridium, ruthenium and palladium.
Mallory is fully qualified to recommend
the best contact material for your

design. Write today.

Electrical

B A AR

HO oY —— =

| H e 0 sy i

8\_5:_:_

werar

b

) al=

Mallory

Creative Research
Develops Low-Cost Technique

For Platinum-Tipped Contact

New time and money saving methods for meeting customer
contact specifications result from continuing research and

development by Mallory.

Typical is the application of Mallory metallurgical and weld-
ing experience to the problem of attaching and forming the
platinum tip on a contact screw used in home thermostats.
Mallory tackled the problem of reducing the high cost involved
. .. and came up with a new weldable material for the screw, a
way to weld the tip in place more securely, and a method for
forming the tip to proper contour. Savings on machining and
waste platinum were immediately passed on to the customer.

That’s result beyond expectation!

Mallory contact know-how is at your disposal. What Mallory
has done for others can be done for you.

In Canada, made and sold by Johnson Matthey and Mallory, Ltd., 110 Indusery St., Toronto 15, Ontario

Contacts and Contact Assemblies

B #

P.

. MALLORY & CO,,
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R.MALLORY & CO.Inc. ]|

Inc., INDIANAPOLIS &, INDIANA

R T P R e SERVING INDUSTRY WITH

Electromechanical Products

Resistors
TV Tuners

Switches
Vibrators

Electrochemical Products
Capacitors Rectifiers
Mercury Dry Batteries

Metallurgical Products
Contacts Special Metals
Welding Materials
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» PIPES * ¢ ¢ Fresh back from the
IRE Southwestern Conference in
Dallas, we are mightily impressed
with the future of microwave sys-
tems for communication, control
and supervision of oil and gas
pipelines. The largest single order
for industrial electronic equipment
in history, over a million dollars
worth of microwave gear, was
placed last year in this field. At
least five big companies are con-
testing for future business they
estimate at 10 million dollars by
the end of 1951, 100 million by
the end of the next decade.

These figures are justified by
the extraordinary development of
pipeline transportation in recent
years, but more particularly by
the enormous value of the prod-
uct transported in relation to the
costs of controlling and supervis-
ing the pipeline system. The readi-
ness with which the pipeline busi-
ness has embraced electronic
methods stands in strange con-
trast to the attitude of their com-
petitors in the maritime field,
down whose throats radio and
radar have had to be forced at
every stage.

» UPGRADE ¢ * ¢ If our post-con-
vention conversations with engi-
neering managers mean anything,
and we think they do, the hottest
subject at the late IRE clambake
was not technical. It was the sal-
aries being offered to young en-
gineers in the recruiting drives of
several companies, largely in the
aircraft field, engaged in govern-
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CROSS

TALK

ment cost-plus contracts. We
heard repeated reports of salary
offers of a straight 50 percent
over the recruit’s present salary.
This kind of inducement is hard
to resist, and as a result a great
many families are now moving
across the continent, and a great
deal of resentment has Dbeen
stirred up among the manage-
ments of old-line companies. We
think this situation deserves com-
ment and a bit of gratuitous ad-
vice.

The comment: the fact that gov-
ernment contracting officers will
approve engineering costs in these
cost-plus contracts which run 50
percent or more above the going
rate is not wholly explained by ex-
pediency and the urgency of our
military preparations. Itis, we be-
lieve, partly explained by the fact
that engineering costs in our field
are low compared with many other
fields, low compared with the true
value of the engineering service
rendered.

The gratuitous advice, to the
young-man-going-west: be sure
the new job offers more than mere
money upgrading. If you can learn
a new field, put more arrows in
the quiver, fine. But if you find
yourself standing still, in every
respect except the bank balance,
beware. To the managements of
old-line companies: to hold your
men against the blandishments of
the pirates, how about reconsid-
ering the true value of the serv-
ices listed under engineering
costs? The cost-plus boys may be

closer to the proper level than
you think.

> INDEX ¢ ¢ ¢ We are happy to
announce that a cumulative index
of ELECTRONICS covering the first
decade of publication, from April
1930 to December 1939, has been
compiled and will be printed in
the 1951 Mid-June Buyers Guide
Issue. Every article published in
that period, full-length feature
articles as well as shorter depart-
mental items, has been listed al-
phabetically by author, by title
and by subject matter.

The compilation turned out to
be a monumental job. It fills 36
pages of fine type, and its produc-
tion took 1,200 man-hours of staff
time. Indexing methods of other
publications were studied, techni-
cal librarians were consulted, the
bound volumes were meticulously
scanned by our technical staff to
collate hundreds of different sub-
ject categories into a consistent
and rational listing. Every listing,
whether by author, title or subject,
contains the issue date and page,
so no cross-checking is necessary.

We think it’s one of the most
complete and easiest-to-use tech-
nical jobs of its kind yet pub-
lished. While hoping our readers
agree, we ask for criticism which
will prove helpful in our continu-
ing effort fo provide where-to-find-
it information on electronic tech-
niques. A similar index covering
the second decade, 1940-1949, is in
preparation and will be printed in
the 1952 Buyers Guide Issue.
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GOVERNMENT PLANS

Washington takes initial steps to insure that manufacturers stay healthy against emer-

gency needs. Critical materials allotted to tube makers facing shutdown, and plant expan-

sion permitted companies having government contracts. Controlled materials plan effec-

tive July 1 will afford further relief, may even leave adequate materials for civilian goods

By W. B, WHICHARD, JR.

HE GOVERNMENT is going to see

to it that the electronics indus-
try stays healthy so that it will be
ready when the time comes to meet
military needs.

Mobilization officials will see that
key segments of the industry obtain
sufficient materials to stay in oper-
ation, and encourage expansion of
production facilities that will be
needed later to meet military needs
for electronic equipment.

Two basic problems have compli-
cated such planning by both the
mobilizers and the industry.

First, other defense production
has steadily cut deeper into the
supply of raw materials vitally
needed to keep the industry in busi-
ness. The shortages of such metals
as cobalt, nickel, tungsten and cop-
per are going to get worse before
they ease.

Shutdown Threatened

Second, military orders for elec-
tronic equipment—which, of course,
are backed by government assist-
ance to the producer in obtaining
raw materials—are not being placed
in anywhere near the volume neces-
sary to offset any major reduction
in output of civilian equipment. A
substantial flow of military orders
to the industry is not expected be-
fore the last quarter of 1951, and
will reach a peak even later. In the
interim, the mobilizers have de-
cided, something must be done to
prevent other defense programs
from choking off the industry’s sup-
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ply of critical materials.

Impact of materials shortages on
the industry came in for Washing-
ton attention early in April when
eight manufacturers of receiving
tubes warned mobilization officials
that they would be forced to halt
production before June 1 unless
they received relief. The National
Production Authority passed the
problem up to the Defense Produc-
tion Administration, top policy
agency for industrial phases of the
mobilization program.

A check with the Armed Forces
developed potent arguments for
keeping the tube makers, in partic-
ular, and at least part of the indus-
try, in general, in business.

More and more new weapons are
controlled by electronic equipment.
Though the arms build-up has not
vet reached the phase where these
devices are needed in quantity, it is
nearing that stage. There will be
a military demand for tubes and
other components very similar to
those now going into civilian prod-
ucts, so the services want to keep
these items in production.

Even more important, some elec-
tronic controls for future weapons
are still to be perfected and adopted
to special uses. That will take engi-
neering and the work of other tech-
nicians now employed by the indus-
trv. To keep these people on the
job until the armed services get
their orders out, there will have to
be a high level of activity through-
out the industry in the interim.

Finally, electronic equipment has
become vital to a broad range of
industrial operations that rate
second only to military production
in Washington planning. Among
these are transportation, communi-
cations and other utility services,
to name a few.

How much of the industry should
be supported by assistance in ob-
taining materials and aid in ex-
panding plant has not been worked
out yet. Components makers will
get substantial help, to prepare for
anticipated military orders, and to
maintain equipment already in use.
Certificates of necessity for five-
year tax amortization already have
been issued for new plants to turn
out military equipment.

Program Planning

A batch of certificates approved
late in April indicates the type of
plant Washington wants built. For
example, Electronics Products Co.
obtained certificates covering 75 to
85 percent of the $1,003,965 cost of
new facilities to produce coils,
tubes, and tube production equip-
ment. Weston Electrical Instru-
ment Corp. was certified for 80 per-
cent of $1,500,000 in a new aircraft
equipment plant. Resistance Prod-
ucts Co. won a certificate covering
80 percent of a new plant to turn
out resistors.

Even more significant, however,
was the establishment in April of
an Electronics Production Board
within DPA. It was set up to de-
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INDUSTRY SUPPOR

Elecironics Industry
To Suffer From Cuts

Washington — Unless sufficient
\lectronic tubes tan be made to
support a reasonable level of radio ]
Znd TV set production, the entire
eectronics industry will suffer, the
Hlectronic Recelving Tube Advisory
Committee told the National Pro- |
duction Authority at a closed meet-
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termine requirements for electronic
products, to steer distribution of
such products into essential pro-
grams, to break production bottle-
necks on vital equipment, to en-
courage needed expansion — in
short, to make policy for mobiliza-
tion operations of the industry
Material requirements and day-to-
day operating problems of the in-
dustry are still assigned to the Na-
tional Production Authority.

The Electronics Production
Board is headed by Edmund T.
Morris, Jr., on leave from Westing-
house Electric Co. Other members
are Captain F. R. Furth, Director,
Naval Research Laboratory; Harry
A. Ehle, International Resistance
Corp; John G. Daley, Chief, NPA
Electronics Division; M. W. Boyer
General Manager, Atomic Energy
Commission, and Don G. Mitchell,
Sylvania Electric Products Inc.

Allotted Materials

First tangible result of the de-
cision to assist the industry was
an allotment of cobalt, tungsten and
nickel to the tube makers faced with
shutting down plants. The allot-
ments were in the form of direc-
tives from NPA to suppliers of
these materials, covering a portion
of the tube manufacturers’ require-
ments for April, May and June.

There is little question but that
similar allotments will follow in
July for tube production, at least.
Makers of tubes, industrial com-
munications equipment, and many
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other electronic devices were in-
structed to fill out during May NPA
forms reporting their requirements
during the third quarter for copper,
steel and aluminum. The implica-
tion was that these producers would
receive allocations of the latter
metals under the controlled mate-
rials plan going into effect July 1.

Hope for ‘51

Manufacturers of home radio and
television sets, on the other hand,
were told not to fill out the forms.
But this did not mean they would
get no steel, copper or aluminum
after July 1. There will be no allo-
cations of metal to such producers
under CMP. That is, radio and tv
manufacturers will have to compete
against other unallocated producers
for the steel, copper and aluminum
left over after military programs
and other allocated production take
their bite. Mobilizers were, how-
ever, guessing that as much as 60
to 70 percent of total output of

steel, copper and aluminum would
be unallocated under CMP this
year.

To prevent a mad scramble for
unallocated metals, Washington will
cut down their use in production in
other than the allocated programs
by conservation orders. These al-
most certainly will slow output of
home radio and television receivers.
But such production would be cut
back, anyhow, by the lack of nickel,
cobalt and other critically short
materials.
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Cutbacks will be gradual. Mobil-
ization officials see this year’s radio
and tv production approaching the
record levels of 1950. The limita-
tions on use of metals will become
more severe, but are likely to be
eased in 1952, barring a new mili-
tary crisis.

Before that time, however, there
will be tough sledding for segments
of the industry. Assemblers of ra-
dio and tv receivers now appear
likely to be the hardest hit. Since
they are not producing essential
components or, in most cases, main-
taining large engineering and re-
search staffs, they can expect little
help from Washington in the way
of materials allotments. Their
components suppliers are likely to
shift from civilian to military pro-
duction as fast as they can get con-
tracts from the Armed Forces.

Some components makers are
likely to be hurt, too, unless they
can shift into turning out items of
a military or essential-civilian na-
ture. The mobilization agencies
hope to keep some production of
most civilian goods, but materials
shortages already are hitting the
electronics industry all along the
line.

First port of call for industry
people in trouble of this sort is
NPA. John Daley’s Electronics Di-
vision, and the Communications.
Equipment Division headed by
Luther W. Hill, are being staffed to.
help with supply, production znd
distribution problems.

83



Use of RCA metal detector to inspect contents of wastebaskets for coins over-

looked by mail sorters, Air jet blows coin-bearing material into can

Installation of RCA detector at The Lane Co. in
Altavista, Va. for inspection of cedar logs

CHOOSING INDUSTRIAL

Practical survey analyzing factors affecting decision to buy or not buy a commercial metal

detector for a particular industrial nspection application. Covers reliability, stability,

effects of moisture and nearby metal, minimum detectable particle size for various coil

apertures, fail-safe requirements and methods of testing performance

URING the past three decades,

the status of the metal detec-
tor has evolved from that of a
laboratory experiment to a practi-
cal means of locating land and
underwater mines, and within the
last three years it has become a
highly desirable way of detecting
unwanted metallic fragments in
many raw materials and manufac-
tured products.

Perhaps the first industrial use
of the metal detector was to warn
a sawmill operator of the presence
of spikes, horseshoes and unex-
ploded artillery shells in the logs he
was about to rip into boards and
lath. Now, metal detectors are
widely and successfully used in
many fields, from detecting counter-
feit Bank of England notes to find-
ing machete blades in loads of sugar
cane,

Two companies in the United
States, RCA and Allis-Chalmers,
are making identical models of a
general-purpose detector. Eriez
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By
CURTISS R. SCHAFER

Ridgefield, Conn.

Manufacturing Co. has developed
a metal detector which is specifi-
cally designed for conveyor belt ap-
plications. The General Electric
Co., which in the past has produced
tailor-made detectors for specific
applications, is now developing a
new version of their type YE-6,
which was first made for the lum-
ber industry.

Commercial Models

The RCA, Allis-Chalmers, and
GE models are built around some
form of mutual-inductance bridge
employing a symmetrical coil ar-
rangement which is fed by a suit-
able oscillator. The presence of a
metallic particle in the a-c electro-
magnetic field which links the coils
disturbs the original field pattern

for which the bridge was balanced.
The resulting bridge unbalance cur-
rent is amplified and made to oper-
ate a warning or rejection device.
The Felici mutual-inductance bal-
ance is ideal for this purpose, and
its action is illustrated in Fig. 1.
The RCA and Allis-Chalmers de-
tectors use a slight modification
which is shown in Fig. 2.

If the two pairs of coils are of
identical electrical and mechanical
construction, thig system is inher-
ently free from variations due to
ambient temperature and humidity,
line voltage (within certain lim-
its) and oscillator frequency. Vari-
ations in temperature and humidity
affect both pairs of coils alike, and
hence result in no change in mutual
inductance. A shift in oscillator
frequency or amplitude will change
the sensitivity somewhat, but will
not produce an erroneous indica-
tion.

The Eriez detector, as well as one
developed by Furzehill Laboratories
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FIG. 1—Mutual-inductance bridge FIG.
used in many metal detectors

2—Three-coil metal-detecting ar-
rangement

FIG. 3—Sensitivity of commercial metal detectors using

mutual-inductance bridge

METAL DETECTORS

in England during the war, operate
by virtue of the change in the out-
put current of an oscillator due
to hysteresis and power-factor
changes in the tank circuit in the
presence of metal. The sensitivity
of this system can be made very
high, with a corresponding loss of
stability; all voltages must be very
carefully regulated, as a slight
change in any of the voltages ap-
plied to the oscillator tube will give
a change in the output of the oscil-
lator similar to that produced by
the presence of metal.

Before-Buying Questions

The production man who is in-
terested in the possible application
of metal detector techniques to his
own industry should evaluate the
answers to these questions:

(1) What may be accomplished
by the use of a metal detector?

(2) What advantages will an
electronic metal detector have over
older methods of inspection?

(3) What are the capabilities
and limitations of the commercial
models of electronic detectors?

(4) What shall we look for when
buying a metal detector?

The proper use of a metal de-
tector will accomplish several
things. First, it will insure an un-
contaminated product. This is im-
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portant, for steel slivers found in
flour, processed meats and candy
will not only lose the goodwill of
consumers of these products, but
will often form a valid basis for
expensive and embarrassing law-
suits. Bits of broken machinery
have been found in flour; lead shot
and steel slivers have been found in
soups; a broken shredder blade was
found in a cigarette; hairpins and
pieces of bearings got into pack-
aged cereals. To the consumer,
these are logical reasons for chang-
ing to another brand.

Second, a metal detector will pro-
tect personnel and machinery.
When a tooth is broken out of a
circular saw by a spike which is
completely embedded in a log, when
a bit of metal in an explosives mill
or a plastics mill strikes a spark,
or when a large calender is used
to process piastics which may con-
tain metallic particles, both person-
nel and equipment are unneces-
sarily endangered.

Third, a metal detector will in-
crease production rates. This is a
direct result of protecting the ma-
chinery of production. In addition,
it is a result of increasing the rate
of inspection over that obtainable
with visual and x-ray methods, even
where gsuch methods are possible.

Visual inspection methods are

seldom feasible, for metallic parti-
cles are either imbedded in the pro-
duct, as in the case of logs and
candy, or are covered or mixed in
with the product, as in the case of
canned foods and packaged cereals.

Safety Aspects

X-ray inspection will endanger
personnel exposed to these rays.
This danger is particularly decep-
tive because the effects are cumula-
tive and may not be evident for
some time after exposure. Elabor-
ate safety measures must be used
which will not only provide shield-
ing and space factors, but which
will call for periodic exposure tests
and measurements of the intensity
of radiation to which the personnel
is exposed. These safety measures
are not required with electronic
metal detection. All commercial
models of electronic detectors are so
constructed that the operator can-
not touch any part that carries any
voltage. The electromagnetic field
around the coils is of such low in-
tensity that no injurious effects are
possible from exposure to this field.

Metal Detector Limitations

There are several things that an
electronic metal detector will not
do. It is well to know the limita-
tions of the equipment at the start,
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in order to avoid later disappoint-
ment. First, the presence of much
moisture, say in excess of 10 per-
cent by weight, will reduce the
normal sensitivity greatly and even
render the detector useless. Most
commercial models react to the
presence of water just as they
would to the presence of a nonfer-
rous metal. The higher the oper-
ating frequency used, the greater
the sensitivity of the equipment to
moisture.

Second, the sensitivity will be im-
paired if large sheets or masses of
metal are near the coil system of
the detector, even if these masses
are fixed and never moved around.
This means that conveyor belts,
chutes or rollers of metal cannot be
run through the metal detector.
Even a canvas or leather belt with
metal rivets cannot be used, if
normal sensitivity is required.

Third, most commercial models
will not fail safe; if the oscillator
stops, the presence of metal will
cause no indication whatever. Vari-
ous other component failures in the
detector and amplifier section will
likewise cause the metal detector
to fail to indicate. A common cause
of failure is a defective tube, for
most commercial models use regular
radio receiver tubes. Miniature
and ' subminiature tubes are now
readily available with a rated mini-
mum life of 5,000 hours, and some
special industrial types have been

available for several years that
have a rated life of 10,000 hours.
These types should be used in in-
dustrial metal detectors where re-
liability and continuous operation
are desired.

In view of the possibility of
failure of the detector, its operation
should be checked at least every
eight hours with the special steel
and brass spheres that are provided
for this purpose. Most metal de-
tectors require a slight adjustment
of the balancing controls at least
once a day, and this procedure is in
itself a check on whether or not the
detector is functioning correctly.

Fourth, no commercial model will
operate satisfactorily if it is sub-
Jject to much vibration, as this will
cause slight dimensional changes
in the coils and their relation to
each other. This, in turn, will re-
quire frequent adjustment of the
rebalancing control. In addition,
the tubes used in most commercial
models are not of the ruggedized
industrial types, and hence vibra-
tion will cause shorts and inter-
mittent operation.

Buying a Metal Detector

There are several factors which
should be considered when buying
a metal detector. The first of these
is sensitivity; will it be adequate to
detect the smallest metallic particle
that may cause damage to other
machinery or consumer goodwill?

Particle size is directly related to
coil size and aperture size, which
determine the maximum dimen-
sions of the material that may be
inspected. For instance, a nail
one-sixteenth inch in diameter will
easily be located in a three-inch di-
ameter log by a detector that will
accommodate only a three-inch log,
but it is not feasible, at this stage
in the art, to locate the same size
nail in a 36-inch diameter log. Table
I gives the sensitivity obtainable
for wvarious metals with three
different detection apertures.

Sensitivity and Stability

Sensitivity is also indirectly re-
lated to stability; the higher the
required sensitivity, the more fre-
quently the rebalancing controls
will have to be adjusted.

Stability is the second feature
to be considered when selecting a
metal detector. Good stability is
achieved by good mechanical lay-
out and construction, a symmetrical
coil system, adequate ventilation to
prevent overheating of the elec-
tronic components, a mounting base
(which is usually built by the user)
that will effectively isolate the de-
tector from vibration, and electrical
and electronic circuit design which
is inherently free from line voltage
variations. This latter is most
readily achieved by the use of a
symmetrical mutual inductance
bridge and an amplifier stabilized
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FIG. 4—Examples of metal detector applications in three different industries. Conveyor belt arrangement at (A) works well with
many other granular materials besides tobacco. For any material that can be sent through a glass pipe, the arrangement at (B) is
ideal. Strip material such as sheet plastic (C) can be inspected for extremely small particles because it requires minimum aperture
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by a high percentage of inverse
feedback. Otherwise, either line
voltage regulators, plate supply
regulators, or both, must be used.

The fact that voltage regulators
must be used is not evidence of un-
sound design; it is pointed out here
to emphasize that if the model
selected is affected by line voltage
variations, the user must be sure
that voltage regulators are pro-
vided as part of the installation.

The third important buying fac-
tor is the speed of response. The
electronic circuits and the necessary
relays all have definite time lags,
which determine the maximum
speed at which the conveyor belt
may be run. Most commercial
models permit operation at speeds
up to 600 feet per minute. Some
models, particularly those using the
change in the output of an oscil-
lator, will not detect metal that
moves through too slowly, so this
limitation should be kept in mind
where conveyor speeds are very low.

The fourth point to consider is
the probable moisture content of
tke material to be inspected. Sev-
eral metal detectors are just as
sensitive to water as they are to
nonferrous metals. If the materials
to be inspected are not reasonably
dry, the sensitivity of the detector
will have to be reduced to the point
where only relatively large masses
of metal will give any indication at
all.

Fifth, the detector should be
made of materials which will not
be affected by high humidity, cor-
rosive fumes, chemicals, dust, water
splash or other factors which are a
part of the environment in which
it will be used. If it is to be used
in a grain elevator, flour mill or
explosives mill, it should be ade-
quately sealed against dust; if it
will be used in a sawmill or ore
crusher, the coil system should be
protected from the impact of logs
or large pieces of ore.

Conveyor Installations

Installations generally fall into
one of three groups:

(1) Manual. Here the material
is fed or guided through the coil
aperture by an operator; the de-
tector signals the presence of metal,
and the same operator removes the
contaminated piece.

ELECTRONICS — June, 1951

Table I—Minimum Spherical Particle Weights and Diameters
Detectable With RCA Metal Detectors

rial passes through the coil aper-
ture on a conveyor; a bell or light
signals the presence of metal, and
an operator removes the contami-
nated material.

(3) Automatic. The material
passes through the coil aperture on
a conveyor; the detector operates a
solenoid which is mechanically
coupled to a reject vane, an arm
which pushes the package off the
line, a dye-marking gun operated
by compressed air, or an air valve
in a compressed air line which
blows the contaminated material
off.

Figure 3 shows what generally
may be expected in commercial de-
tectors with regard to the smallest
particle size of steel or iron that
may be detected with a coil aperture
of a given diameter.

Applications

A portable metal detector unit is
quite convenient in a small plant.
It may be moved around to inspect
raw materials, to control contamina-
tion of the product during the vari-
ous stages of manufacture, and for
final inspection of the packaged
product before it is shipped. The
portable unit is also advisable in
certain factories where a metal de-
tector has not been used before, and
hence where its most desirable
location in a processing line is
doubtful.

Applications of a metal detector
to three specific industries are illus-
trated in Fig. 4. Figure 4A shows
the automatic inspection of tobacco,
which is conveyed through the de-
tector on a continuously moving
belt, and then dumped on a second
conveyor which is instantaneously

4-inch aperture 7-inch aperture 12-inch aperture
Metal - I . R

Mass Diam Mass Diam Mass | Diam

grams inches grams inches grams inches

lron orsteel. ......... 0.035 0.080 0.049 ‘ 0.090 ! 0.460 | 0.190

Brass. ............... 0.124 0.120 0.196 I 0.140 1.130 ! 0.250

Copper.....ccoooven. 0.130 0.120 0.208 | 0.140 1.180 ‘ 0.250

Aluminum........... 0.040 ‘ 0.120 0.063 0.140 i 0.356 | 0.250

Lead. ..ovvvvnnnnn.. 0.222 | 0.130 | 0.327 | 0.150 | 2.600 | 0.290

+ | Magnesium. ......... 0.080 0.140 0.100 0.150 1.000 0.340

Stainless steel (non- ‘

magnetic). ......... | 0.184 0.140 | 0.220 | 0.142 3.000 0.340

(2) Semiautomatic. The mate- reversible by means of a rejection

signal from the electronic circuits
of the detector.

Figure 4B shows the inspection
of liquids and liquid foods prior to
canning. Plastic or glass piping is
used to conduct the liquid through
the metal detector. Two rejection
methods are illustrated, both em-
ploying the same principle of oper-
ation. When metal is detected, the
accept solenoid is de-energized and
the reject solenoid is energized,
thus diverting the flow from the
canning machines. After a preset
time interval, the accept solenoid is
again energized (and the reject
solenoid de-energized), but only if
the metal detector indicates no
further contamination.

Figure 4C illustrates the inspec-
tion of plastic sheeting. Operation
is completely automatic, and speeds
up to 600 feet per minute may be
used with full sensitivity. When
the electronic circuits of the de-
tector indicate metallic contamina-
tion, a solenoid is energized which
squirts a dye upon the area that is
contaminated. The flow of dye con-
tinues as long as the presence of
metal is indicated.
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Safeguarding Production
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Physical barriers of the type shown are the most effective means for preventing
sabotage by keeping space between classified projects and espionage agents

Classified equipment that must necessarily be electrically “in the clem” may ke
hidden from public view by tarpaper and wood structures
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Rigid enforcement of seemingly insig-
nificant details is important

ILITARY strength depends on

the continuous flow of essen-
tial equipment. Any interruption
in production, whether premedi-
tated or accidental, can seriously
cripple striking power of a nation
and its ability to ward off enemy
attack.

The problems involved in pro-
tecting the electronics industry
are, for the most part, similar to
those necessary for safeguarding
any kind of production. Electronic
equipment is, however, particularly
susceptible to sabotage, because of
the delicacy of measuring and cali-
brating instruments, the depend-
ence of over-all equipments on each
of hundreds of basic components,
and the extremes in speed and
physical dimensions involved.

In World War II, the enemy was
fairly well defined. He was a citi-
zen of a country, rather than a
member of an international party;
and his activities could, for the
most part, be watched. Today the
problem is different, and conse-
quently, different methods for com-
bating sabotage must be used. The
danger of mass enemy-inspired de-
struction timed to coincide with a
surprise air attack is within the
realm of possibility. Isolation is no
longer a valid military advantage,
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of Military Equipment

Much of today’s defense dollar goes toward the purchase of electronic equipment. The re-

sult has been an increased awareness of the industry’s vulnerability to possible enemy

action. Basic aspects of the problem of plant protection and internal security are discussed

because in the present state of af-
fairs it no longer exists.

Three Dangers

Protection from the three basic
dangers, attack, espionage, and
sabotage, come under different re-
sponsibility headings. Naturally, a
great deal of overlapping exists.
Protection from enemy attack is
primarily a federal and military
function, but it is the function of
the community and local plant man-
agement to provide means for pro-
tecting employees from such attack
and for facilitating rapid return to
production after an attack.

Safeguarding classified informa-
tien such as circuit diagrams, parts
specifications, operating frequen-
cies, or even business-office orders,
is likewise a joint problem. The
development of policies, standards
and procedures is the responsibility
of the Munitions Board and the
military department for whom the
classified work is being done. It is
the responsibility of the particular
military department to see that
adequate security measures are in-
voked and to take appropriate re-
medial action in cases involving a
breach of security. Management’s
part is to see that directives and
set procedures are complied with.

In the actual protection of plant
facilities, management has the
prime responsibility. The military
departments furnish advice and as-
sistance, but it is management’s job
to set up and maintain sufficient se-
curity measures to protect its own
and the country’s investment. It is
relatively simple for plant manag-
ers to pin-point possible weak
points, while an outside agency
might have to spend countless
hours finding them and recommend-
ing appropriate security measures.

ELECTRONICS — June, 1951

In planning a program for pro-
tecting electronics plants from
enemy action, a great deal of in-
genuity and resourcefulness is re-
quired. The usual scheme is for the
management to appoint some per-
son who is gifted with these essen-
tials, and then to endow him with
all the authority and assistance he
requires.

The success or failure of a secnr-
ity system is hard to measure—
some steps taken during the last

war now seem to have been un-
necessary, but there is no way of
measuring the damage that might
have been done, had these steps not
been taken. Thus planning for de-
fense of production facilities be-
comes a typical engineering prob-
lem; the most severe conditions
must be anticipated and generous
safety factors must be employed.
Plant protection measures taken
during World War II will in most
cases form the nucleus for an ade-

Specific regulations have been set up for safeguarding classified information.
It is management’s duty to enforce these regulations
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quate system for the present time.
In many cases, more than adequate
steps were taken, and with a very
few changes, those steps can be
utilized now.

One of the most effective aids,
though often the most expensive, is
space. It is axiomatic that, under
usual circumstances, the saboteur
cannot harm what he cannot
reach, and the foreign agent can-
not report what he cannot see. Re-
stricted areas, along with fences,
guards, photoelectric detection de-
vices, charged wires, and so on, are
all based on the principle of keeping
a distance between classified
equipment and information and
personnel not authorized to have
access to it.

The guards at the gate, and in-
deed the gate itself, have practi-
cally become a permanent fixture
on the site of the electronics plant—
with the exception of facilities en-
gaged only in nonmilitary proj-

ects. Where the expense is justi-
fied, some plants employ electronic
detection devices to prevent employ-
ees from carrying off pieces of
equipment that might be essential to
the smooth flow of products. Elec-
tronics also plays an important part
in keeping a constant vigil on the
boundaries of restricted areas—a
number of plants are protected by
photoelectric systems, usually oper-
ated in parallel as a safety meas-
ure, that signal the presence of in-
truders.

Photoelectric devices are also
widely used to detect the presence
of saboteurs who enter the plant
under the guise of employees and
conceal themselves during working
hours with the idea of committing
an act of sabotage when regular
plant personnel have left for the
night. The motivating impulse may
not come from the foreign govern-
ment—a disgruntled employee can
cause just as much damage as an

Principles of Plant Protection

Washington, D. C.

Washington, D. C.

The Effect of Atomic Weapons

Fire Effects of Bombing Attacks

Survival Under Atomic Attack

OTHER REFERENCES . . .

Disaster Control

25 cents.

25 cents.

GOVERNMENT PUBLICATIONS . . .

Obtainable from the Munitions Board, U. S. Department of Defense,

Industrial Security Manual for Safeguarding Classified Matter
Obtainable from the Munitions Board, U. S. Department of Defense,

National Security Factors in Plant Location

A National Security Resources Board publication obtainable from the
Superintendent of Documents, U. S. Government Printing Office,

Washington, D. C., price 15 cents.

Obtainable from the Superintendent of Documents, U. S. Government
Printing Office, Washington, D. C., $1.25.

Obtainable from the Superintendent of Documents, U. S. Government
Printing Office, Washington, D. C., price 15 cents.

Damage from Atomic Explosion and Design of Protective Structures

A National Security Resources Board publication obtainable from the
Superintendent of Documents, U. S. Government Printing Office,

Washington, D. C., price 15 cents.

Obtainable from the Superintendent of Documents, U. S. Government
Printing Office, Washington, D. C., price 10 cents.

Health Services and Special ‘Defense Weapons
Obtainable from the Superintendent of Documents, U. S. Government

Printing Office, Washington, D. C., price 60 cents,

An article in the American Machinist magazine, November 13, 1950,
McGraw-Hill Publishing Company, New York.

Employee Organization for Fire Safety
Published by the National Fire Protection Association, Boston, price

Industrial Fire Brigade Training Manual
Published by the National Fire Protection Association, Boston, price

enemy agent, and a technician who
conducts a servicing business on his
own time can interrupt production
to a great extent if he replenishes
his tube supply at the cost of his
employer and the taxpayer.

So the job of physical protective
devices is to keep the right people
in the right places and at the right
times. No system is foolproof, but
the nearer a system comes to ful-
filling this basic requirement, the
better the chances for uninter-
rupted production.

Safeguarding Classified
Information

Requirements for safeguarding
classified information are set by the
federal government, and one func-
tion of the government is to see
that appropriate precautions are
taken so that such information does
not fall into enemy hands. How-
ever, when a company receives a
contract from the Army, Navy or
Air Force that involves classified
information, responsibility for
safeguarding that information is
placed squarely on the shoulders of
management. The contract-issuing
agency will issue security regula-
tions that must be complied with in
full.

Here again imagination and in-
genuity must be applied. Persons
having access to classified informa-
tion must anticipate attempts to
steal, copy or even see such infor-
mation. And again, no system can
be made perfect, but any system
that makes obtaining information
extremely difficult and reduces the
odds of an agent’s succeeding will
also reduce the chances of his at-
tempting the act in the first place.

Safe combinations and keys
should be issued to a minimum
number of persons, Safe combina-
tions should be changed frequently
and when employees knowing the
combination leave the firm. Control
of the number of copies of corre-
spondence containing information
of value must be exercised to assure
that extra copies are not made and
delivered to outside agents. Car-
bons and scrap paper may provide
information and must be de-
stroyed if of possible value to the
enemy. Janitors and charwomen
have an opportunity to obtain unin-
terrupted access to information of
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general and possibly specific value.

A complete discussion of the
rules and regulations governing the
handling of classified information
is beyond the scope of this article.
Detailed treatment of the subject is
contained in the second government
manual listed in the accompanying
editorial box.

Personnel

Clearance of plant personnel en-
gaging in classified work comes
under the jurisdiction of both the
contract assigning agency and the
plant management. The important
thing is, of course, to eliminate
subversive characters and to pre-
vent their committing any act
detrimental to smooth-flowing pro-
duction. As before, the federal
government’s jurisdiction is lim-
ited, and to provide the comforting
safety factor additional initiatives
must be taken by the firms them-
selves.

The Federal Bureau of Investi-
gation cannot look into the back-
ground and political affiliations of
every person employed by a plant
engaged in defense work. Where a
particular employee is actually sus-
pected of subversive activities, the
FBI steps in at the request of man-
agement. But the routine screening
of employees must be undertaken
by management itself.

Many large cities and some states
have files of people suspected or
proved to be subversive. In most
instances, these files are available
to manufacturers. The old-fash-
ioned fingerprint card still ranks
high on the list of screening aids.
These cards are available from the
Superintendent of Documents at a
price of $1.50 a hundred; and while
it is true that a set of fingerprints
is of limited value in some cases,
the psychological effect cannot be
overemphasized.

Security clearances of facilities
and personnel are considered by the
military departments only in con-
nection with work involving classi-
fied military information. Inquiries
concerning security clearances are
made directly to the local procuring
agency involved, and not to Wash-
ington.

Local agencies have at their dis-
posal the Central Security Index
File in Washington which saves
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Personnel employed for work on classified matter must be cleared through local
military contracting agencies involved

much of the needless double check-
ing that went on during World War
II. Once a facility or a person is
cleared for one classified job, a per-
manent file saves further investiga-
tions when the same facility or per-
son is Dbeing considered for
handling another job of similar
classification.

Another recent innovation is the
Security Requirements Check List,
which further reduces the number
of clearances necessary. These lists
break complex equipments down
into parts some of which are classi-
fied, and others of which are not.
For example, a radio receiver may
have a secret front-end that must
be made by cleared personnel,
while the rest of it can be subcon-
tracted to uncleared facilities with-
out fear of classified information
falling into enemy hands.

Aliens can be cleared to work on
classified matter but the process is
slightly more involved. According
to the law, no aliens employed by a
contractor for furnishing or con-
structing aircraft, aircraft parts,
or aeronautical accessories for the
government shall be permitted to
have access to unclassified plans or
specifications or the work under
construction or to participate in the
contract trials without written con-
sent beforehand of the Secretary of
the military department concerned.
Special forms are available for
clearing citizens and aliens. All
clearing procedures start between
the contracting firm and the local

issuing office. In the case of sub-
contractors, clearance of their per-
sonnel is handled through the prime
contractor.

Many special cases come up in
the course of fulfilling contracts for
classified matter. Oftentimes banks
must be consulted for financial as-
sistance, and the bank officers right-
eously insist on being informed
about the contents of the contract
before they will grant loans that
will enable the contractor to start
work on the project. In this case,
the bank personnel must also be
cleared through the borrowing firm,
the prime contractors (if any) and
the contract issuing office.

Defense Department Activities

The Department of Defense
maintains an active staff of internal
security experts, whose job it is to
recommend and prescribe effective
means for safeguarding production
facilities. Among other things,
these specialists make visits to se-
lected defense plants, and from the
results of their investigations, they
make recommendations to assist in-
dustry in developing better security
systems.

A study of the surveys made by
these teams shows that industry se-
curity systems in general can stand
improvement. Many plans are yet
on paper, but most plants have pro-
grams under way. The general
thinking, in constrast to ten years
ago, is that it cam happen here.
—J.D.F.
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Electronic torch attached to output of GE magnetron electronic heater which serves as power supply

ELECTRONIC TORCH

By J. D. COBINE and D. A. WILBUR

General Electric Research Laboratory
Schenectady, N. Y.

ESIGN of a torch suitable for
D use with a 5-kw microwave
power unit at 915 me is shown in
Fig. 1.

The torch unit has a short-cir-
cuited quarter-wave section to per-
mit the introduction of cooling
water to the inner conductor. A
perforated teflon washer is placed
between the conductors to produce
a more uniform flow of gas, which
ensures a steady flame. The gas
flow at the nozzle is at_a velocity of
from 50 to 200 feet a minute. A
number of nozzles were developed,
two of which are shown in Fig. 1.

The discharge is established at
the tip of the inner conductor by
touching the tip with an insulated
carbon rod or a short piece of wire.
Once started in this way, the dis-
charge is stable when the r-f sys-
tem is tuned to match its imped-
ance. The tuning is accomplished
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by means of a triple-stub tuner in
the power unit.

Two general types of flame are
observed in the electronic torch.
When polyatomic gases such as air,
nitrogen, carbon dioxide and
oxygen are used, the flame deveiops
a considerable amount of heat and
is capable of melting refracfory
materials. The other type of flame
occurs when monatomic gases such
as argon and helium are used, and
develops little heat.

The flame usually has a bright
core surrounded by a relatively dark
space, which is in turn surrounded
by a luminous shell of lower in-
tensity than the core. The nitrogen
flame has melted firebrick (1,800-
2,000 C), and small tungsten rods
(mp-3,370 C). Fernico parts have
been welded together with this
flame.

It seems probable that most of

the heat developed at surfaces in-
serted in the flame is due to the
heat of association of molecules dis-
sociated by the electronic discharge.
This action is comparable to the
operation of the atomic-hydrogen
torch described by Langmuir in
1926. The energy absorbed by the
gas, both as ionized atoms and dis-
sociated molecules, comes from the
electromagnetic field through the
collision processes of free electrons
oscillating in the field. The central
core also acts somewhat as a radia-
tor of microwave energy which is
largely lost. In many cases, the
active length of the flame is about
one-quarter wavelength. The buoy-
ance of the flame in nitrogen indi-
cates an average gas temperature
of the order of 3,000 K for the
polyatomic gases.

When monatomic gases are used,
very little heat is developed by the
flame and only a small power output
can be established from the magne-
tron. A piece of paper could be
held with this flame impinging
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FIG. 1—Working drawings of 5-kw elecironic torch capable of providing temperature weli over 3.000 degrees C

High-power 915-mc discharge established at nozzle end of gas-carrying coaxial line pro-
vides steady electronic flame capable of melting tungsten rods and firebrick. Efficiency
of converting microwave power to heat is good when gas is air, nitrogen or oxygen

normally to its surface without its
being ignited. In the absence of
dissociable impurities, the only heat
reaching a surface placed in this
flame appears to be directly from
the recombination of positive ions
and electrons on the surface, or
from gas that has been mildly
heated by recombinations resulting
from many collisions of the ionized
partieles.

When welding-grade helium con-
taining 0.3 percent hydrogen as an
impurity is used in the torch, a
moderate amount of heat is devel-
cped. Spectroscopic examination
of this flame reveals only the lines
of hydrogen. This is due to the
large difference in the ionization
potentials of these gases, namely
24.5 ev for helium and 13.6 ev for
hydrogen. The gas having the
lowest ionization potential is the
one ionized.

Probe studies of the flame indi-
cate electron temperatures of from
7.9 x 10* deg K at the tip of the
flame to 13 x 10* deg K near the
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inner electrode. Electron temper-
atures of this order are not unusual
in low-pressure electrodeless dis-
charges. These temperatures cor-
respond to mean electron energies
of from 10 to 17 electron-volts, and
probably account for the relatively
high degree of dissociation. There
is considerable uncertainty in the
ion-density in the flame, but it ap-
pears to be within the limits of
10° to 10® per cu cm. The lower
limit is found in glow discharges,
while the upper limit is somewhat
less than usually found in atmos-
pheric pressure arcs. The probe
study reveals a d-c potential grad-
ient along the flame of 20 volts per
cm, with the tip of the flame posi-
tive relative to the inner conductor.
This is probably due to the mass
transport of ions by the gas stream.

The impedance of the flame was
measured at 3.75 kw for the air
discharge and found to be 4 — j47
ohms.

Tungsten and molybdenum were
found to make the best tips for the

torch. Lower-melting-point mate-
rials are eroded by the action of the
footpoint of the flame. This erosion
may be largely evaporation, but
some sputtering probably takes
place. When considerable amounts
of metal vapor are released, the
heating ability of the flame is re-
duced and a mismatch with the
magnetron occurs, resulting in un-
stable operation.

Applications

The electronic torch provides a
source of heat that may be suitable
for special heating projects where
the absence of water vapor or com-
bustible gases is especially desir-
able. Negligible electrode vapors
are present in the flame to contami-
nate the work. The gas consump-
tion is low, and when air is used a
small blower is adequate to supply
the necessary gas flow. Since the
flame dissociates polyatomic gases
at temperatures much below that of
the electric arc, it may have appli-
cations in the electrochemical field.
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CIVIL DEFENSE

It is hard enough to stimulate production of military gear when the immediate need over-

seas is limited, and still harder to prepare people on the home front for possible attack.

Planning is nevertheless well along and some tangible steps have already been taken

EDERAL civil defense communi-
Fcations planning is currently
hampered by lack of three things
... money, Money and MONEY.

The Federal Civil Defense Ad-
ministration (FCDA) is at this
writing operating on emergency
funds from the President’s budget.
The appropriation under which it
will eventually function is not yet
known. The agency is nevertheless
ambitiously opening 13 regional
offices in

ATLANTA (Alabama, Florida, Georgia,
Mississippi, South Carolina, Tennessee)

BOSTON _ (Connecticut, Maine, Massachu-
setls, New Hampshire, Rhode Island,
Vermont)

CHICAGO (Illinois, Indiana, Wisconsin)

CLEVELAND (Kentucky, Michigan, Ohio)

DALLAS (Arkansas, Louisiana, Okla-
homa, Texas)

DENVER (Colorado, New Mexico, Utah,

Wyoming)

KANSAS CITY (Iowa, Kansas, Missouri,
Nebraska)

MINNEAPOLIS (Minnesota,
North Dakota, South Dakota)

NEW YORK (New York, New Jersey)

PHILAI))ELPHIA (Delaware, Pennsyl-
rania

RICHMOND (Maryland, North Carolina,
Virginia, West Virginia)

SAN FRANCISCO (Arizona, California,
Nevada)

SEATTLE (Idaho, Oregon, Washington)

Montana,

Contact between Washington
headquarters and the 18 regional
offices will be maintained initially
by land wire, with teletype as an
important adjunct. Wire service
will ultimately be backed up by a
network of 13 government-owned
and operated high-frequency radio
transmitters. The existing Military
Amateur Radio Service (MARS)
network may be used to back up the
government-owned network, operat-
ing at the federal level.

Three major questions currently
asked by state and local civilian de-
fense officials can be partially
answered :

(1) To what extent will the
federal government support the
purchase of civil defense communi-
cations equipment? FCDA is in no
position to give more than moral
support and advice at this time. It
would like to say it with dollars but
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we are not too sanguine about even
its future ability to do so.

(2) What frequencies can states
obtain for the operation of radio
networks devoted specifically to civil
defense communications? This is
still under discussion between
FCDA and the Federal Communica-
tions Commission (FCC), with the
military also involved. It may be
some time before the question 1s
resolved. FCC may eventually allo-
cate « block of frequencies for such
use, FCDA determining specific
frequencies within this block for
use by wvarious states. Meanwhile,
amateur networks can be set up on
frequencies already allocated (p
148, March) for this purpose. Ra-
dio Amateur Civil Emergency Serv-
ice (RACES) licenses are wunder
constderation for use at the state
and local level.

(8) How can radio broadcast and
television stations be fitted into the
defense communications picture?
It now seems certain that radio sta-
tions will be so fitted in, and oper-
ators are right now studying a pro-
posal which would permit them to
function without presenting hom-
ing sitgnals on a sitlver platter to
potential enemy bombers. Details
of the proposal are, at this writing,
classified.

The State Picture

Arizona’s police communications
network fits the state’s civil defense
plan almost to perfection. Back in
1940 the highway patrol and vari-
ous county sheriffs agreed to co-
operate in the building up of a net-
work, with all base stations and
mobile units operating on a common
frequency. All counties, and sev-
eral town and city police depart-
ments, will be covered by the end
of 1951. Should any base station
become inoperative, a mobile unit
will be used for temporary head-
quarters operation and, if neces-

sary, a number of mobile units
spaced several miles apart will pro-
vide relay points between communi-
ties.

At present the highway patrol
has 96 mobile units and the coun-
ties have 126. Four other state de-
partments . . . the Department of
Liquor License and Control, the
State Penitentiary, the State Game
and Fish Commission, and the State
Highway Department . . . have 54
mobile units, including an airplane.
There are, in addition, three moun-
tain-top base and repeater stations.
If present plans materialize there
will eventually be a total of eight
such stations, all interconnected by
microwave and with a terminal sta-
tion at each county seat.. This will
allow intercommunication without
utilization of a common communica-
tions frequency.

The 276 mobile units and 25 base
stations now operating on a com-
mon frequency might indicate chaos
to the uninitiated. However, the
state covers an area of 113,810
square miles, so there is only one
base station for each 4,552 square
miles and one mobile unit for each
412 square miles. Additional base
stations and mobile units can still
be added without difficulty.

Plans call for a secondary net-
work of amateur stations operating
on frequencies set up for the pur-
pose, with each control center con-
nected by direct telephone to the
nearest police department, county
sheriff or highway patrol station.
In addition, there will be groups
equipped with walkie-talkies, pack
sets, mobile equipment and portable
stations. Organization of the secon-
dary setup is nearly complete.

The state of Arkansas has not yet
made funds available for the estab-
iishment of a civil defense commun-
ications system. Until such time as
money is forthcoming officials are
making use of the extensive net-
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COMMUNICATIONS—

STATE
ALABAMA

ARIZONA

ARKANSAS

CALIFORNIA

COLORADO

CONNECTICUT

DELAWARE

FLORIDA

GEORGIA

IDAHO

ILLINOIS

{NDIANA

IOWA

KANSAS

KENTUCKY

LOUISIANA

MAINE

MARYLAND

MASSACHUSETTS

MICHIGAN

MINNESOTA

MISSISSIPPI

MISSOURI

MONTANA

NEBRASKA

CIVIL DEFENSE PERSONNEL

DIRECTOR COMMUNICATIONS STATE DIRECTOR COMMUNICATIONS
Col. James Garrett _— NEVADA Brig. Gen. James May Merrill Inch
State Capitol Afjutant General Reno Newspapers, Inc,
Montgomery Carson City Gazette Bldg., Reno
Maj. Gen, A, Tuthill G. O. Hathaway NEW H AMPSHIRE Rear Ad. Miles R. Brown- Capt. Basil Cutting
Adjutant General Arizona Highway Patrol ing, State Capitol New Hampshire State
Phoenix 1701 W. Jackson Concord Police, Concord
Phoenix NEW JERSEY Leonard Dreyfuss J. R, Poppele
Carl C. Martin Vernon L. Kimball State House WOR, 1440 Broadway
State House State Capitol Bldg. Trenton New York City
Little Rock Little Rock NEW MEXICO Brig. Gen. Charles G, Sage
Maj. Gen. W. M. Robert- T, J. Kelly Adjutant General
son, P. O. Box 110 P. O. Box 110 Santa Fe
Sacramento 1 Sacramento 1 NEW YORK Lawrence Wilkinson Ford Bond
Lt. Gen. Henry L. Larsen Byron Jackson 124 E. 28th St. Ford Bond Radio Ad-
300 Logan St. Mountain States Tel. & New York 16 yisors, 810 RCA
Denver 9 Tel, Co., Denver Bldg. West New York
General William Hesketh Col. Wesley L. Rogerson 20
State Capitol 92 Farmingtoa NORTH CAROLINA E, Z. Jones Paul Dillon
Hartford 1 Ave, Hartford 807 Capital Club Bldg. 807 Capital Club Blds.
D. Preston Lee Lt. Samuel H. T. Standt Raleigh Raleigh
Adjutant General’s State Police Station NORTH DAKOTA Brig. Gen. H. L. Edwards
Office,Wilmington Dover Fraine Barracks
Col. R. G. Howie M. L. Barre Bismarck
575 Riverside Ave. Southern Bell Tel. Co. OHIO Maij. Gen. Leo M. Kreber H. G. Rice
Jacksonville 325W. Adams St. Adjutant General Fort Hayes Barracks
Maj. Gen. Emest Vandiver, Columbus 16 Columbus
o 4 i
J;Bldgl(:ﬁti::: 30”":2 OKLAHOMA Brig. Gen. Roy W. Kenny
N, . Adjutant General’s
Col. Philip Doddridge — Office, Oklahoma
State House City,
LEG OREGON Louis E. Starr 1. B. McKinney
Lenox R Lohr b L 1022 5. W, 11th Ave. 1022 S.W. 11th Ave.
57th & Lake Shore 57th & Lake Shore
0 . 0 3 Portland 5 Portland 5
Drive, Chicago 37 Drive, Chicago 37 ST Ao A Lt. Donald E. W.
Arthur M. Thurston Zellon Audritsh ton C. Miller ) h DETL L AR IS
777 North Meridian St. Indiana State Police 20’!’ So’u;h Office Blds. Pe;";’y’vag';os;::."
Indianapolis Stout Field, Indian- CIABLIE) LD
. Capitol Bidyg.,
apolis 21
Harrisburg
Rodney Q. Selby Alex M. Miller )
Central National Bldg. 716 Equitable Bldg. RHODE ISLAND Brig. Gen. James A. Col. John B. Gegan
Des Moines 9 Des Moines Murphy, 1051 North 234 W ashington St.
Stendish Hall Col. H. F. Edwards Main St., Providence Providence
National Bank of Kansas Highway Patrol ~SOUTH CAROLINA Maij. Gen. JamesC. Dozier Ralph King
Topeka Bldg., Topeka Masonic Temple 105Wade Hampton State Highway Dept.
Bldg., Topeka State OFff. Bldg. 9081 Soufh Main St.,
Roscoe L. Murray Capt. E. B. Jones Columbia Columbia 1
Adjutant General Dept. of State Police SOUTH DAKOTA R. P. Harmon Sam Fantle
Frankfort Frankfort State Capitol MidcontinentBroadcastirg
William J, Dodd James A, Noe Pierre Co., Sioux Folls
State Capitol Bldg. KNOE TENNESSEE Brig. Gen. Claude M. Comm. Sam K. Neal
Baton Rouge Monroe Adams Department of Safety
Co .Spaulding Bisbee Harold L. Gerrish Adjutant General State Office Bldg.
State House State House Nashville 3 Nashville 3
Augusta Augusta TEXAS William L. McGill Col. Homer Garison, Jr.
David G. Mclntosh, Il Col. J. P. Cooper, Jr. Executive Department Dept. of Public Safety
Pikesville 8 Chesapeake & Potomac Austin 11 Austin
Tel. Co., 320 St, Paul  yyap Brig. Gen. J. Wallace West Joseph W, Dudler
P1, Baltimore 2 207 South Main State Highway Patrol
John F. Stokes Daniel I. Murphy Salt Lake City State Capitol
State House Dept. of Public Safety Salt Lake City
Boston 1010 Commonwealth  VERMONT Meritt A, Edson —
Lester J. Maitland Dept. of Public Safety
Prudden Bidg. Montpelier
Lansing VIRGINIA Joseph H. Wyse Guthrie S. Kennard
Col. E. B. Miller —_— The Capitol C. & P. Telephone Co,
1003-4 Commerce Bldg. Richmond 701 E. Grace St.
St. Paul Richmond
Walter Spiva —_— WASHINGTON Philip Batson Capt. Richard Quantz
Executive Department Legislative Bldg. Washington State Patrel
Jackson Olympia 9071 Dexter Ave.
Ralph W. Hammond Charles E. Dewey, Jr. Seattle
401 Madison St. 401 Madison St. WEST VIRGINIA Brig. Gen. Charles R. Fox E. L. Haines
Jefferson City Jefferson City Adjutant General 215 Hale St.
Col. E. K. Cheadle Atthur Zion . Charleston 5 Chorleston
P. O, Box 1157 State Highway Com- WISCONSIN Maj. Gen. Ralph J. Olson ———
Helena mission, Helena State Capitol
Edward Gillette Leonard O. Arstad Madison
State House Northwestern Bell Tel. WYOMING R. L. Esmay C. K. Faught
Lincoln Co., 118 S, 19 St., Adjutant General P. O, Box 395
Omaha 2 Cheyenne Cheyenne
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works of the Game and Fish Com-
mission, the Forestry Service and
the State Police.

In Illinois an ambitious program
for communications and control has
been proposed. It involves use of
telephone, telegraph and teletype
facilities, commercial radio and tele-
vision stations, local, county and
state police networks, amateurs,
mobile highway telephone services,
civil air patrol gear and private
radio equipment operated by taxi-
cab companies, transportation firms
and utilities. Details of the pro-
posal have been distributed in
mimeographed form to local officials
for further action at that level.

Indiana has appropriated $150,-
000 to support a full-time state civil
defense department for two years,
and set up a $350,000 contingency
fund for use in the event of actual
emergency. Because of the limited
budget, immediate plans revolve
primarily around the use of exist-
ing communications facilities such
as those operated by various com-
mercial and public mobile services
and amateurs.

The state of Maine has set up a
telephone network similar to one
used during World War II. The
state police network is used as an
auxiliary, and the Civil Air Patrol
has a considerable amount of equip-
ment, including  walkie-talkies,
which can be quickly transported to
disaster areas. Amateurs are organ-
ized, and have a good supply of
portable equipment for use in the
8C-meter band. There have been
several statewide tests of the ama-
teur network, all reported as satis-
factory.

In Maryland plans are still under
development. The air-raid warning
system will utilize a wire network
operating outdoor and indoor sig-
nals controlled by keys located in a
Baltimore-area warning center.
Communications in the event of a
disaster will be by telephone where
possible. As an alternate means,
a fairly high-powered radio net is
contemplated to interconnect seven
Baltimore-zone headquarters and
the headquarters of five counties
surrounding the city. Use will also
be made of commercial and amateur
mobile services to communicate
from zone headquarters to field
units. Much remains to be done, in
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obtaining funds, organizing, and
in making detailed arrangements,
but tangible progress has already
been made.

The civil defense communications
plan of Massachusetts utilizes the
state police radio network for the
alerting of local communities. The
plan calls for the installation in
each community, at police head-
quarters, fire headquarters or other
central points designated by de-
fense directors, of radio receivers
tuned to the police frequency.
Emergency 500-watt, 120-volt, 60-
cps gasoline-driven generators are
mandatory. Selective calling at-
tachments are optional. An auxil-
iary amateur radio network is also
being set up.

Missouri has no definite plans for
the procurement of radio equip-
ment. Existing communications
facilities such as those of the high-
way patrol are being utilized.

New Jersey is organizing com-
munications in four districts, each
of which contains from two to four
subdivision areas. The committee
roster lists men from the broadecast-
ing field, telephone and telegraph
companies, the state police and
amateur radio.

In New York telephone lines form
the primary communications net-
work at the present time, with
police radio networks contemplated
as an auxiliary service and amateur
equipment and personnel being en-
listed as rapidly as possible for use
as a third line of defense. A sepa-
rate radio network for defense work
has been suggested as a means of
avoiding shutdowns which might
occur in the event of a disaster tak-
ing out telephone lines, often used
for the remote operation of police
transmitters, but finanecing and
other details have not yet been
worked out.

Ohio is taking inventory of exist-
ing state communications facilities
and has placed a printed bulletin
outlining general communications
needs in the hands of local defense
officials. The state has also distrib-
uted an annex to the bulletin, list-
ing 47 amateur radio coordinators,
giving their addresses and station
call letters.

At the moment, emergency work
in South Carolina is confined to the
wire services. The highway patrol’s

radio facilities consisting of 280
mobile units and 11 base stations
have, however, been made available
for auxiliary use. Means for cross-
band communications with the
highway patrols of North Carolina
and Georgia are available. The
highway patrol’s message center
has been designated as key state

outlet. County-level notification is
by telegraph.
Final plans in the state of

Washington are dependent upon
what appropriations the legislature
allows. Officials contemplate using
telephone facilities insofar as they
remain in operation and within
their traffic capabilities. They
would also provide each loecal con-
trol center and alternate centers
with portable or semiportable vhf
or hf stations equipped with auxil-
iary power units., Several large air-
craft would, ideally, be equipped
with transmitters and receivers.
These aireraft would be strateg-
ically located throughout the state.
If the situation warranted, they
would be airborne and sent to an
altitude sufficient to provide solid
communications or relaying to any
control center or area. This would
make the proposed communications
system entirely independent of land
wire and power facilities, extremely
flexfble and mobile, and overtaxing
of existing facilities would be
avoided.

Some thought is also being given
to the use of microwaves for gen-
eral cross-state official communica-
tions. Should this prove feasible,
several channels will be multiplexed
for use by civil defense. Each con-
trol center would be equipped to
feed either the microwave link or
aircraft.

Typical Local Organization

Several major cities are well
along with their planning for civil
defense communications. Most of
these have organizations set up and
functioning, and some are already
installing equipment.

At this writing it appears that
we will be able to describe a model
local setup in these columns next
month, omitting only those details
concerning precise control-center
locations, operating schedules and
frequencies which might be of value
to a potential enemy.—W.MacD.
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Complete rack-mounted time standard at left shows condition of system at a glance, Special l-rps monitor clock (right) allows check-

ing system to 0.1 sec from WWYV standard time signals at any live-minute interval

ACCURATE TIME
for Broadcast Studios

Inexpensive synchronous clocks keep time within 0.1 sec when driven through an audio

amplifier at exactly 60-cps from a tuning-fork controlled multivibrator. They can be set

when the multivibrator runs free at 55 or 70 cps

CCURATE time is necessary in
Aevery broadeast studio to com-
ply with FCC program-log require-
ments as well as for coordination
of local and network programming.
For these purposes, an accuracy of
+ 1 second is adequate.

Anyone who has investigated
the various means for telling time
has found an almost endless vari-
ety. The exactness that may be
obtained is limited only by the
complexity and cost that can be
tolerated. Every application has
its own special requirements. The
system to be described was de-
signed to meet the needs of a radio
broadcasting station in which
various sizes and models of clocks
were required for the different
studios, control room, announce
booths and recording room.

Many radio stations subscribe to
a commercial time service that pro-
vides a special clock or clocks,
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By JAMES H. GREENWOOD

Chief Engineer
WCAE, Inc.
Pittsburgh, Pa.

which are corrected by a timing
impulse sent out each hour. The
system to be described comprises
a 60-cps multivibrator controlled by
a 240-cps tuning fork. Any reason-
able number of inexpensive self-
starting synchronous clocks can be
operated from the 50-watt audio
amplifier driven by the time
standard. Means are provided for
speeding up or slowing down the
standard. The system can be
checked to an accuracy of 0.1 sec-
ond at any five-minute interval
using the standard-time broadcasts
of WWV.

Ten clocks are in use at present,
although this is not the limit of the
equipment. The larger clocks re-

quire about 4 volt-amperes, but less
than 3 watts. Each clock has been
adjusted for maximum power factor
by connecting a capacitor across
the motor winding, the capacitor
being mounted within the clock
case. The adjustment is not criti-
cal and only two values of capaci-
tors are used, 0.5 uf for one type of
clock and 0.75 uf for another. Over-
correction of some clocks is offset
by undercorrection in others.

P-F Correction

Power-factor correction could
also be accomplished for the system
as a whole with all clocks connected.
This alternative is less satisfactory
because correction is not automatic
with the addition or subtraction of
clock units. Removal of the entire
clock load from a tuned-output
amplifier might result in damage to
the output transformer.

Adjusting the clock’s power
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FIG. 1—Circuit (A) for determining

clock power factor. Various capacitors

are tried and the results plotted at (B).

Correct compensation is secured with

capacitance giving minimum volt-am-
peres

factor to unity is the same as tun-
ing the clock to resonance. The
method is simple as shown in Fig.
1. Various capacitances are tried
for each type of clock used and
the voltage across the resistor re-
corded for each value. When the
parameters for a type are plotted
as shown in Fig. 1B and joined by
a smooth curve, the capacitance re-
sulting in minimum voltage pro-
vides maximum power factor.

All of the available clocks were
found to have backlash in the gears
between the second and minute
hands so that they would not track
together. If adjusted to agree at
15 minutes before the hour, the
minute hand would lead the second
hand at 15 minutes past the hour,
sometimes by £ minute, which
would then be read as a full minute.

Drags have been installed on all
clocks so that the minute hand is
being pushed at all positions. The
design of the drag differs for differ-
ent sizes and styles of clocks, but
usually consists of a thin phosphor-
bronze spring pressing against the
intermediate gear that transfers
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motion from the minute to the hour
hand. It is readily accessible and
a drag at this point takes up play
in all the gear train ahead of it.

Counterbalances were also in-
stalled on the minute hands of the
larger clocks to reduce the amount
of friction required in the drag.
Clocks so modified can be used in-
discriminately on either 60-cycle
power lines or from the time
standard.

Setting the Clocks

The time standard is a type
2001-1 fork unit followed by a
multivibrator that can be locked
in at 60 cycles, at which the output
is tuned. The entire assembly was
purchased as a package from
American Time Products, Inc. It
is followed by a commercial audio
amplifier designed to operate on
about 1 milliwatt input power at
high impedance. Additional ampli-
fiers can be bridged across the same
60-cycle source if needed to operate
another set of clocks. Although
the nominal output power is 50
watts, only about 40 watts is avail-
able at the operating frequency.

Necessary flexibility in a clock
system requires that there be a
meang of advancing or retarding
the movement in order to set it.
Although there are a number of
systems possible, such as selsyns
operating from a three-phase power
line, there is always the danger of
correcting so rapidly that the in-
stantaneous frequency of the supply
falls beyond the capacity of the
clock to follow synchronously. Be-
sides, life of a clock run at high
speed (such as 120 cps) is seriously
reduced. Slowing the system by
simply shutting off power is not
feasible because some clocks coast
more than others.

A good solution is modification
of the multivibrator to permit
operation slightly above and below
60 cps, as shown in the circuit of
Fig. 2. When switch S, is in the
center position, normal operation
occurs at 60 cps. In the upper posi-
tion the clocks run fast and in the
lower they run slow. Because the
multivibrator output is tuned for
60 cps, operation at a higher fre-
quency results in reduced output.
Accordingly, resistor R, is automat-
ically switched in to reduce the 60-

cps output but is disconnected dur-
ing operation at higher or lower
frequencies.

Contacts on the upper portion of
the switch, S,,, in the cathode cir-
cuit of the 12AU7 tube, should be
of the shorting type (make-before-
break) so that there will be no in-
terruption of the multivibrator as
the switch is operated. The switch
should disconnect the tuning-fork
drive before it has changed the
speed of operation of the multi-
vibrator to either fast or slow
speed. This action eliminates beat
notes between the tuning fork and
the detuned multivibrator and also
assists in maintaining uniform out-
put voltage. A switch having suit-
able characteristics can be assem-
bled from one switch deck with non-
shorting contacts (disconnecting
the input) and one switch deck with
shorting contacts (controlling the
speed of the multivibrator).

Frequency Limits

The resistor and capacitor values
shown in Fig. 2 result in setting
frequencies of about 70 and 55 cps.
Frequencies of 66 cps and 54 cps
would be somewhat preferable since
the change in each case would then
be 1 second in 10, simplifying the
daily setting against WWV signals.

The variable 3,000-ohm resistor
R, in the multivibrator cathode cir-
cuit should be initially adjusted to
the center of the range over which
the tuning fork maintains control.
An oscilloscope is handy at this
time. One pair of plates is con-
nected to the amplifier output and
the other pair to the 60-cps power
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up or slow down clock system for
setting

June, 1951 — ELECTRONICS



line. If the clock-amplifier and the
power-line frequencies are the
same, the pattern on the scope will
be stationary. When the multi-
vibrator is detuned so far that the
fork loses control, the pattern will
rotate several times a second. The
condition becomes immediately ap-
parent with an oscilloscope, where-
as several minutes would have to
elapse before a change in the speed
of the clock system could be de-
tected. The exact speed of the fast
and slow positions can be deter-
mined in the same manner if a
calibrated audio oscillator is used
instead of the power line on one
pair of plates.

It will be noticed that the wave-

below 90 volts. At the same time,
power is removed from the ampli-
fier, tuning fork and multivibrator
and a warning light goes on at
master control. As shown in Fig.
3, power is available from two sep-
arate trunks. Commercial power
for the emergency operation of the
clocks is obtained from the trunk
other than that used for the ampli-
fier. A plug-and-socket system al-
lows rearrangement of power in-
puts.

The undervoltage relay used to
transfer the clocks from one system
to the other is a standard 5-pole
double-throw type designed for 115
volts 60 cps. A resistor R, can be
added to cause the relay to drop out
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FIG. 3—Automatic switching circuits to transfer clock system from regulated 60-cps
source to commercial power. Amplifier and associated circuits can be checked
without interfering with clocks. Two power mains insure continuity of service

form of the time standard is not
perfectly sinusoidal. Few com-
mercial 50-watt amplifiers are de-
signed for full undistorted power
output at frequencies as low as 60
eps. Usually most of the distortion
occurs in the output transformer.
However, it is almost impossible to
produce sufficient overload distor-
tion to disturb the operation of the
clocks.

Auxiliary Power

It was not considered necessary
to provide a spare amplifier or tun-
ing fork. Instead, provision is
made to switch the clock system
automatically onto commercial
power if the regulated supply falls
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with 90 volts across the coil and
resistor in series. In the unoperated
position of the relay, this resistor
is shorted out in order that the
voltage at which the relay charac-
teristically closes will not be essen-
tially altered by this addition. The
contacts should be adjusted so that
as the voltage across the relay is re-
duced contacts 2 and 3 open before
contacts 10 and 11 close. This ar-
rangement will prevent any tend-
ency towards chattering in normal
operation. Since the relay is con-
nected across the amplifier output,
its power factor should be com-
pensated as was that of the clocks.

Maintenance practice demands
that the amplifier system be checked

periodically. This is accomplished
by means of the dpdt switch S, in
the COMMERCIAL SOURCE position.
It applies power to the amplifier
without disconnecting the clocks
from the commercial system. A 40-
watt lamp load is connected to the
output of the amplifier at the same
time.

After the amplifier has been ad-
justed for normal output, pushbut-
ton S. (Fig. 3) is held down, main-
taining an uninterrupted supply of
power to the amplifier while the
dpdt switch S; is returned to the
REGULATED SOURCE position.

To facilitate maintenance, a
plate-current metering system is
used, with appropriate resistors
connected in the plate or cathode
circuit of each tube. A rotary
triple-pole switch connects a 1-
milliampere meter across the re-
sistors in sequence. For a-c meas-
urements on the output voltage
from the amplifier and that of the
power lines, a copper-oxide rectifier
is switched into the circuit. The
meter and selector switch are illus-
trated.

Clock Outlets

Special outlets are installed in
the clock wiring system so that it
is impossible to plug in other de-
vices. The outlets are Hubbell 6322
or equivalent two-wire polarized.
Alternatively, a standard double-T
slot, single, plastic receptacle can be
modified by cementing Bakelite
plugs in the arms of one of the T’s.
Each clock is equipped with a 6918
polarized plug cap. This cap can be
used in any vreceptacle having
double-T slots, allowing the clocks
to be tested on commercial power,

Standardizing the System

In order to compare the system
with the standard time signals
from WWY the special clock (illus-
trated) was assembled. It com-
prises a B3 Telechron motor operat-
ing at 1 rps, mounted with a suit-
able face plate, cover glass and in-
dicating hand.. The dial is divided
into ten portions as shown. The
hour, minute and second are de-
termined from a standard -clock,
while tenths of a second are clearly
indicated by the position of the
hand at the start of the tick from
standard-frequency station WWYV,
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How to set up an ENSTRUCTION

Over-all analysis of the problem of producing the manu-

uals required under practically all military electronic

equipment contracts, optimum siaff organization for

producing manuals efficiently to meet deadlines, per-

sonnel qualifications, and breakdown of staff duties

By EUGENE ANTHONY

Product Service Manager
General Electric Supply Corp.,
New York, N. Y.

NCLE SAM needs a lot of elec-
tronic equipment today and
many concerns are designing and
building it for him. Some are new
in the field; others are working
with new personnel; still others are
using essentially the same organi-
zation they had during World War
1L
All of these groups can use help
in making plans for the prepara-
tion of technical manuals. The last
group particularly needs attention,
for it includes many concerns whose
facilities proved inadequate before.
Poor planning was rather common
because the technical manual was
often treated as just an extra gim-
mick—something of secondary im-
portance in the contract.
It is expected by the military that
the manual you supply will include

AUTHOR

THE AUTHOR, during World War 1,
was in the Technical Manual Section
of the General Electric Co., Electronics
Department, Bridgeport, Connecticut,
as one of three men specifically as-
signed the responsibility of producing
manuals. During the war he com-
pleted approximately 20 manuals on
electronic equipment ranging from
small and simple units to large and
complex military electronic systems
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all needed technical data. Complete-
ness is more than a theoretical
need, as the manual may have to
serve in the field in the absence of
any supplementary information.
The technical manual is the only
permanent link between the brains
that conceived and built the equip-
ment and the men who are called
upon to put it together, use it and
keep it running. Because of its im-
portance, the technical manual de-
mands organized and responsible
planning for its preparation.

Department Manager

The block diagram (p 103)
shows the operations and facilities
which enter into the production of
a technical manual. The block
marked Mr. X shows the common
force through which all others are
coordinated. The force is a man—
the man who is specifically charged
with the responsibility of producing
the manual.

What kind of a man is he? What
are his qualifications?

The best bet is to get a man who
is first an engineer and second a
writer. He must be fully ac-
quainted with and intensely inter-
ested in electronics. He will have
to do most of the heavy writing
before he is through.

Don’t expeet your project engi-

DO make certain that the tech-
nical manual writer and the su-
pervisor of drafting can meet on
equal terms.

neers to do the major portion of
the writing. That’s the tough way of
doing the job and the results won’t
be good. A good manual is a full-
time job and requires the kind of
devotion your project engineers
can’t afford. Anyway, it’s a bad
idea to rely on them for the writing
because they will be needed for
engineering. Besides that, you
may have several projects in the
mill at one time and each one will
represent a major educational job
to get the manual idea over to new
groups of engineers. In the long
run, the manual department man
will probably have to kick in full
time to make sense out of the mate-
rial initially prepared by the
project engineers. It’s a much bet-
ter idea to start with the right man
and plan on his doing the job from
scratch.

Mr. X is the right man to do the
heavy writing for still another
reason; the manual requires liter-
ally hundreds of different kinds of
information, all of which must be
combined into a well-organized
outline. These things can’t be put
together like so much patchwork.
Some manuals have well over 500
printed pages. The man who does
it must be a professional—he must
know all of the requirements and
precisely how they are to be filled.
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VIANUAL DEPARTMENT

DO’S AND DON'TS

DO assign the responsibility for producing the manual to a
single individual who has professional abilities in this work.

DO provide the writer with full-time engineering-writing assist-

ance.

DO provide some full-time ink tracers in your drafting section

exclusively for manual work.

DO impress your engineering department with the importance
of manuals so that their willing cooperation is obtained.

DON'T expect project engineers to do the heavy writing.

DON'T subject your technical manual section to indirect, im-

personal drafting service.

DON'T wait for the final design
freeze before
work on the manual.

starting serious

Mr. X won’t be able to do the job
alone; he will require the services
and assistance of many people be-
fore he is through. This leads to
another very important require-
ment of the man. He must have
the ability to supervise people prop-
erly and, of course, must be recog-
nized as a supervisor. He must
have a plan of action and be able to
garry it out.

In that connection it is well to
take into account the kind of phi-
losophy Mr. X must have with re-
spect to his approach to the task.
He must not become a victim of the
most common human failing which
occurs in this kind of work. That
failing is to take too seriously the
fact that the engineering is not yet
completed, that extensive changes
are anticipated, and that the exist-
ing material is inadequate to pre-
pare a final and correct manuseript.
Those are the bugaboos of technical
manual preparation, and they lead
to hectic, heart-breaking pressure
when deadlines are approached.
More disturbing is the fact that
this pressure occurs when the heat
is on in engineering and produc-
tion, with the result that there is
little time or talent available for
technical assistance from those de-
partments. That’s not a comfort-
able position for anyone.
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There’s not much that can be
done, as a general rule, to freeze
design months or even weeks before
the production deadline. That's a
situation Mr. X will have to live
with. But there are ways of dis-
tributing the load quite evenly so
that, when the pressure is on, he
has enough cushion to absorb the
shock. How does he do it?

He must be practical enough to
accept the equipment as it exists
when he starts the manual and to
dismiss, temporarily, the probabil-
ity of future changes. He must
also keep his assistants working and
thinking along those same lines.

Consider the photograph prob-
lem, as an example. Mr. X knows
that his only available model is an
experimental engineering sample,
dirty perhaps, and with only a
rough resemblance to the final
product. He also knows that his
best bet for his final book is the
first actual production model, which
will not be available until very near
to deadline time. Rather than post-
pone all photo work until that time,
however, he proceeds to take all pic-
tures called for in the specifications.
He treats them as finals, even to the
extent of having the rough art work
done (such as lettering and bal-
loons).

The result of this policy is that

his thinking is done early in the
game. The only remaining job is
to bring the photos up to date at
the last possible moment. With the
early pictures as guides, people with
virtually no experience or talent
can follow through to get new
photos made up, “just like these
samples only of the latest model”.
Similarly, the finished art work
simply represents copying some-
thing already done, with a few cor-
rections here and there that can be
done with a minimum of experi-
enced direction. Direction is much
more costly than the reworking of
the photos.

If Mr. X has that kind of ap-
proach to the problem he’ll turn out
better books quicker and with the
least amount of wear and tear on
personnel. When deadline time ap-
proaches he’ll have the simpler
problem of bringing an existing
manual up to date, rather than the
problem of producing a manual.

His Assistant

The diagram shows what Mr. X
needs to get his job done in com-
mercial time (a couple of months
or in time to join the completed
equipment at the end of the assem-
bly line).

Referring again to the block dia-
gram, note that branch 1 represents
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a technical person (or persons) who
works directly under Mr. X. He
must be good but can be a man with
less experience. Generally, an engi-
neer directly out of school is good
here. We will call him the assistant
technical writer. He is absolutely
necessary, as he relieves Mr. X of
the hundreds of detailed tasks
which go into the completion of the
manual, leaving him free to do the
heavy writing and supply the con-
tinuity.

The assistant technical writer
must gather statistical data relative
to the equipment. This includes
such things as weights, dimensions,
test voltages and drawing refer-
ences. He must follow through the
preparation of stock drawings such
as outline drawings, socket-voltage
diagrams, tube-layout diagrams, in-
stallation drawings, panel drawings,
coil data and others as required by
government specification. He must
gather spare-parts information if
not actually make up the lists. He
must supervise photography of the
equipment, not only to fill govern-
ment specifications but also to ob-
tain a good comprehensive collec-
tion of reproducible photographs.
He must also write some of the pro-
cedures and tables that are self-
sufficient within themselves.

The assistant can also be of in-
valuable aid in recording drawing
and photo titles and their reference
numbers as they are filed away
upon completion, so that they are
easily gathered when needed. He is
most helpful toward the end of the
project when the manual work en-
ters its final correction stages. He
can withdraw the illustrations one
by one, check them for validity and
supervise their correction or re-
placement. This is frequently done
while Mr. X is deeply engaged in
galley proof work and is approach-
ing the point where the final illus-
trations will be needed by the
printer.

Office Personnel

Branch 2 in the diagram repre-
sents general office personnel di-
rectly under Mr. X. The most obvi-
ous duty here is the typing of both
the rough and finished manuscripts.
That, in itself, is a major operation
and calls for a typist who can type
rapidly and who enjoys doing it.
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One good typist ecan usually handle
the work for two or three Mr. X’s
and their assistants.

In addition there is a good deal
of stenographic work related to,
but not part of, the manual. There
is constant communication with the
interested government agencies as
well as other persons.

Some form of file system must be
maintained of manuscripts, general
data, blueprints, photographs and
negatives of completed manuals.

‘One manual may involve hundreds

or even several thousand blueprints.

In addition to the above, it is
often necessary to prepare manuals
in quick stop-gap form. This re-
quires the typing of stencils, run-
ning off the required number of
copies and collation of the individ-
ual pages.

Clerical helpers also come in
handy in delivering finished draw-
ings to engineers for their on-the-
spot approval, for example, after
Mr. X has made those arrangements
by means of a telephone call. This
can save many precious hours for
him near deadline, when his time
is at a premium and hundreds of
drawings have to be carried back
and forth as they are completed. If
your engineering department is on
another floor or in an adjoining
building you can see the advantage
of this help.

Drafting

Branch 3 represents the drafting
section of your organization. It is
imperative that Mr. X be placed on
an equal footing with the super-
visor of drafting so that he can ob-
tain top priority from that depart-
ment when necessary in keeping
with the importance of the associ-
ated project. It is a sorry situation
when Mr. X finds himself just one
among many who call upon drafting
for services. The requirements of
manual preparation call for so large
a number of drafting services, in
keeping with a strict schedule, that
Mr. X cannot afford to be subject
to the drafting supervisor’s whims.
Make certain that those two men
can meet and discuss problems on
equal grounds.

The drafting department is called
upon to produce large numbers of
ink drawings for the manual. Gen-
erally, the assistant technical writer

will supervise these. The drawings
do not require the most experienced
draftsmen and ean usually be done
by inexperienced girls who have ar-
tistic talent. Government specifica-
tions call for machine lettering
which is easily mastered with little
practice.

A good way to handle the draw-
ing problem is to have the assistant
writer look up an existing pencil
drawing which aproximates what
he wants, then to mark up a print
with colored pencil. He can do this
in stages, requiring that just so
much be done, after which he is
provided with a print which he
marks up further. In this way, the
most experienced draftsmen are
available to engineering for the
greatest part of the time. Some of
the more complicated drawings may
require top-grade draftsmen, of
course, but such drawings are the
exception and are usually done only
in pencil. The ink job is given to
less-experienced tracers.

If the assistant writer has had
some drafting education or experi-
ence, there are many drawings
which he can produce in rough
form to speed things up.

The drafting department is also
called upon to provide prints of ex-
isting drawings as needed by the
technical writer. These drawings
usually run into the hundreds and
cover such items as chassis layouts,
schematics, coil data, parts lists and
component specifications.

The drafting department in-
cludes storage facilities for original
tracings where they can be held for
safekeeping. They are surrendered
upon demand to the technical man-
ual section as they are needed. Or-
dinarily that section works with
prints only up to the time that the
manual is ready for the printer. At
that time, the original tracings are
needed to make the cuts or nega-
tives.

The drafting department may
also provide art service for the tech-
nical manuals. This would include
technical illustrations in the form
of line drawings. It 