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The manufacture of transformers and associated devices for military requirements
has been one of the specialties of United Transformer for the past fifteen years, Thousands
of military designs are in present production and a few examples are illustrated above.

In this photograph you will find transformers, reactors, filters, high Q coils, and magnetic
amplifiers. Types illustrated include units to MIL.T-27, JAN-T-27, and ANE-19.

If you have a tough problem in an Hermetic or Fosterized unit, UTC is your
logical production source.

150 VARICK STREET NEW YORK 13, N.Y.

EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y., CABLES: “ARLAB"
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MILLIAMPERES

DIRECT  cuanenr

This amazing new family of Marion ruggedized electrical indi-
cating instruments sets new standards of quality and accuracy in
electrical measurement. Marion “Ruggedized” instruments give
better performance in @ny application. Use them with confidence
even. where you never before dared use “delicate instfuments.”
They exceed all JAN-I-6 requirements, are hermetically sealed
and completely interchangeable with existing JAN 215" and
315" types.

Marion Ruggedized instruments perform perfectly under critical
conditions of shock, vibration, mechanical stress and strain.
Hermetic sealing makes them impervious to weather and climate.

When you want the besz in meters for any appli.
cation — from bulldozers to Geiger Counters -
insist on Marion, the name that means the most in
meters.

Send for our booklet on Marion Ruggedized
Instruments. Marion Electrical Instrument Company,
401 Canal Street, Manchester, New Hampshire.

Manufacturers of
Hermetically Sealed

Meters Since 1944 MARION MEANS THE MOST IN METERS

Canadian Representative: Astral Electric Company, 44 Danforth Road, Toronto, Ontario, Canada
Export Division: 458 Broadway, New York 13, U.S.A., Cables MORHANEX

_Q marion meters
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Dasigned for use at drequeamcizs from 53 ¢ - 2000 ¢fs,
Phonic Motrors of this zype form the nucleas arovnc which
are built the timing desdoes iflustrated cn thir page.

The Timing Device T#pe D-19%-A provides =3 impolse of
1/10 sceond duration cice gvary second, when the motor
is supplied with powes at & f~equency of KO0 ¢/s

- The Timing Device Tyae D93-A provider am impalse of
1110 second duratlon €. ter par minute Zne in acdition,
an impulse of § secxnd durition once per meze. A
worm and whea! adf-stmmne cllows phaang corrzcrion.

Phonie Motors
and
Timing Devieces

N many branches of scientific work the need

arises for a motor capable of a very high
standard of constancy of speed. The frequency
of the mairs electricity supply is not normally
controlled 3o better than one or two per cent.,
so that a mains-operated synchronous motor
may be inadequate, ‘and centrifugal governors,
as used on gramophone motors, may not
provide a sufficiently precise control. In such
cases a phonic motor driven by an alternating
current supply of high frequency stability may
be employed. It is not perhaps generally
realized thot in their modern form such motors
may be used to give quite a large torque, and
are able tc maintain synchronism despite the
sudden imoaosition of relatively large incttia
loads. Under steady-state conditions, ** hunt-
ing” is almost entirely eliminated, and the
constancy of rotational speed is almost entirely
dependent on the frequency stability of the
alternating current supply.

A precision quartz crystal controlled fre-
quency of 100 ke/s may attain a frequency
stability of the order of one part in 10, This
frequency is then divided electronically to
1,000 ¢, s by means of regencrative dividers or
locked muitivibrators. In order to facilitate
comparisors with time signals. or to usc the
frequency standard as a clock, it is necessary
to derive a still lower frequency-—preferably
one cycle per second. Electronic division in
the range 1.000 to 1 cycie per second, with high
phase stabitity, is difficult, and the simplest and
most rcliable method is 10 drive a phonic
motor from the 1,000 ¢/s source, and to fit
mechanical comacts to suitably geared driven
shafts. Ar. added advamtage is that by em-

_ploying further gearing, more widely spaced

signals may be obtained. Thus signals spaced at
intervals of one sidereal second, or any other
specified interval, may be obtained from an
oscillator with a fundamental frequency of
100 kilocyc es per mean time second. By means
of a simple mechanical device. controlled
changes in phase of the timing of the contacts
are also possible.

MOTOR TORQUE
: RO, 1= $

Tm-‘nrﬂow
i
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Eleeticeal
(Charactenistics
EQUIPMENT INPUT IM-

PEDANCE —3000 ohms.

STABILITY—(after warmup)
—within 1.0 pv,

DEAD ZONE (with 76750-3
motor)—0.1 pv.

OVERALL VOLTAGE GAIN
—40 x 108,

60 CYCLE OUTPUT CUR-
RENT—0-12 MA.

60 CYCLE OUTPUT VOLT-
AGE—0-154.

New (40X) amplifier combines
high gain and sensitivity
with good stability.

Specially designed to reduce thermal potentials
and stray pickup, the new Brown 40X servo ampli-
fier incorporates an extra stage of amplification to
provide increased sensitivity . . . permitting motor
drive from signals as low as 0.05 microvolts.

Pictured with the amplifier is the rectifier which
provides d-c filament voltage for the first amplifier
tubes. It can be used as the basic link in a closed
servo loop (where great sensitivity is required) . . .
to translate electrical signals into directional motion
... to provide corrective action in conjunction with
minute error signals . . . for null detection . . . or for
remote positioning.
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Self-contained

L e e e e
H 10 20 30 40 50 §

narrow span potentiometer,

mcorporahna new (40X) amplifier,
is ideal for measuring low level potentials.

RANGES —Recorders: 0-100
0-200, 0-600 microvolts, 0-1 milli-
volts. Indicators: 0-500 microvolts
and 0-1.1 millivolts.

STABILITY (after warmup)—1
microvolt or less for all ranges.
LIMIT OF ERROR-—-%% of
span.

SENSITIVITY—0.1 microvolt.
DEAD ZONE-—0.1 microvolt or
0.006% of span (whichever is
greater).

PEN SPEEDS—24 or 12 seconds
full travel.

CONTROL FORMS— Any stand-
ard pneumatic form, circular chart
only.

CHART SPEEDS—Any standard
speed.

POWER SUPPLY--115 volts, 60
cycles only.

RANGE OF INPUT SIGNALS
TO RECORDER— (approx.) 0.06
Mv. to 1 mv,

Now, with the development of a new high gain amplifier and
potentiometer circuit, extremely low level potentials can be
measured, recorded and controlled in this new self-contained
instrument. The sensitivity of this instrument is so high that a
change in signal as low as one-tenth of a microvolt can be
determined. Spans as narrow as 100 microvolts provide a high
degree of resolution. Internal design practically eliminates
thermal emf’s and stray a-c pickups.

The new ElectroniK Narrow Span Potentiometer may be
used wherever the accurate measurement of d-c potentials
of the order of microvolts is required . . . it is available as a
Strip Chart Recorder (illustrated), as a Multi-Point Precision
Indicator, and as a Circular Chart Recorder with pneumatic
control.

MinNNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Divi-
ston, 4428 Wayne Ave., Philadelphia 44, Pa.

® Important Reference Data

Send for Date Sheet Ne. 10.20-4 on the (40X) HOM 'li'éAypwsell m

Amplifier . . . Date Sheet Ne. 10.0-8 on the B ROWN INSTRUMENTS
EloctroaiK Narrow Spen Petentiometer... and

Bulietin Ne. 18-14, “Instrumants Accolerats . [}
Resoarch ** Mt (‘,(/b
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 MORE FOR YOUR MONEY

o« BENDIX SCINFLEX

ELECTRICAL CONNECTORS

e Pressure Tight

o Radio Quiet

e Single-piece Inserts
e Vibration-proof

e Light Weight

e High Insulation
Resistance

o Easy Assembly
and Disassembly

e Fewer Parts than
any other Connector

® No additional
solder required

MOISTURE PROOF

The importance of a completely moisture-
proof electrical connector can scarcely be
exaggerated. But in addition to this impor-
tant characteristic, there are a host of other
exclusive features that make Bendix Scinflex
connectors outstanding for dependable per-
formance. For example, the use of Scinflex
dielectric material, an exclusive Bendix
development of outstanding stability, in-
creases resistance to flash over and creepage.
In temperature extremes, from —G67°F. to
-+275°F. performance is remarkable. Dielec-
tric strength is never less than 300 volts per
mil. If you want more for your money in
electrical connectors, be sure to specify Bendix
Scinflex. Our sales department will be glad
to furnish complete information on request.

SHELL
High strength aluminum alloy
. . . High resistance to corro-
sion . . . with surface finish.

CONTACTS
High current capacity . .. low
voltage drop.
SCINFLEX ONE-PIECE INSERT
High dielectric strength .
High insulation resistance.
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GLASSMIKES

- - - distinctively advantageous
where low-loss

DeSigﬂ and construction of R. F. Capacitors are essentiall

Plasticon Type LSG* feature low-loss
silicone-impregnated capacitor elements
encased in hermetically - sealed glass
tubes.

All current conductors have large
surface area and large cross-section to
maintain low I*R losses. Non-ferrous
materials are used throughout. Type
LSG Capacitors are easy to mount . . .
small and rugged. Studs (as shown) are
standard. Wire leads are available on
request.

The capacitor elements are designed
for the lowest possible inductance by
using the most advantageous geometric
configuration consistent with modern

production practices. k - xd
' Type “L"” Glassmikes utilize their su-
“Type LSG— perior characteristics in the following

applications:
Low-loss .

- . * Radio frequency coupling
Slllcone-lmpregnated o De-spiking networks
Glass-encased ® Pulse-coupling

* Radio frequency bypass

Our specialty is engineering : ZUIje fformlng nefwor'i.s

capacitors to exacting re- udio frequency coupling

quirements. We invite your * Low and high pass filter networks

inquiries. ® Frequency determining circuits

MANUFACTURERS

Glassmike Capacitors All Phones: AMbassador 2-3727

Plasticon Capacitors
HiVolt Power Supplies
Pulse Forming Networks ondenser roducects CO"&I)“ ny

7517 North Clark Street « Chicago 26, lllinois
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If i's a tough potentiometer problem, bring it to Hallpot
—far Helipot hos facilities and know-how unequolled 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 befare available in the potentiometer field...

Precise Mechanical Concentricity

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

In the “Model J,” close concentricity
between mounting surface and shaft is as-
sured by a unique mounting arrangement.
The unit can be aligned on either of two
wide-base flange registers and secured with
three screws from the front of the panel...
or 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 to accurate mounting align-
went, exact rotational alignment is assured
by the long-life, precision-type ball bearings
upon which the shaft rotates. Precise initial
alignment coupled with negligible wear
mean high sustained accuracy.

High Electrical Accuracy

Helipot products have long been noted
for their unusually high electrical accuracy
and the “Model J” embodies the latest ad-
vancements of Helipot engineering in this
field.

For example, tap connections are made
by a new Helipot welding technique whereby

8

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 guar-
anteed within £0.5%. On special order, ac-
curacies to *0.159% (capacities of 5000
ohms and up) have been obtained.

Ball Bearing Construction

The shaft of each “Model J” is care-
fully mounted on precision-type ball bear-
ings that not only assure sustained rota-
tional accuracy, but also provide the con-
stant low-torque operation so essential for
servo and computer applications. Starting
torque is only % of an inch-ounce (+.25 in.-
o0z.) —running torque, of course, is even less.

Independent Phasing =—. -

When using the “Model J” in ganged
multiple assemblies, each section can be
independently phased electrically or me-
chanically —even after installation on the
panel —by means of hidden internal clamps
controlled from outside the housing. Phas-
ing is simple, quick, accurate!

Mass-Production Economies

In addition to its many other unique
features, Helipot 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 Choice 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
double-shaft 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
prico information on the versatile “Model J” Helipotl

| [)]17] (—

South

asadena 2, California

Field Offices: Boston, New York, Philadelphia, Rochester, Cleveland, Detroit, Chicago, 51 Louls,
Los Angeles and Fort Myers, Florida. Export Ageats: fratham Co., New York 18, New York.
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Brings you all these
new features:

i S

COLOR TV

NOW READY

The completely revised and

rewritten Second Edition of
Fink's great TV book

equipment—or understanding the details of receiving equip-

the
100 pages give you oluer ’o}fv e
e e e ol e Here is the volume that gives you working knowledge of the
= “P-m-datvedng - iundameﬂ;‘e o complete television system—prepares you fully for technical
E fo.rm’ C::( e sys{ems"equemal work in designing television systems—operating television
describ“"fl tsype and five of the dot-s
sequentt

simultaneous tYP€:

RECENT

elopments Covered

—the keyed ¢l

—offset carrier
€rence

mp circuje

reduction
of co-chanpe] inter- HE th h ith which
thoroughness with whic
Donald Fink presents the
great and rapid advances in tele-

—u-h-f ang s-h-f "Pplies vision technology makes this sec-
batw: transmissjon ui ond edition more than a revision.
aAwing and ., Cduipment It is virtually a new book. Pub
radiators Perturnseile y an OK. Fub-

transmicging lished originally as Principles of

Television Engineering, it is now
fully up to date in its practical
coverage of the whole field, in-
‘ cluding color.

—new cam
€ra tubes an Picture tubes

For technical workers who want
to add familiarity with television
engineering to their knowledge of
radio engineering — for readers
who want adequate self-training
material for engineering jobs in
television broadcasting and manu-
facturing plants—for college and
technical institute students in this
field—this book meets the need
for grounding in the engineering

CIRCUIT DIAGRAMS

ircuit di with
Contains complete circuit diagrams,

£
tube types and component values marked(,l(?
i in
nearly every item of equipment employe

i i he sync-
the television system, including t y
cameras and camera con-

. d  technical funda-
signal generatof, . an . funda
; for live pickup and film, microwave / mentals of television.
trols for _am The whole television

y transmitter and receiver,

rela of process, from smdi?{ to
i t types recerver, is covere
three differen
and soundly and clear!y.

. me. .
receivers for the ho Aspects peculiar to tele-
vision tecchno'ony, such

as scanning and wave-

11 BIG CHAPTERS

The Tolevision 7.
System

Carrier Transmis-
sion of Pleture and

McGraw-Hill Book Co., 330 W, 42nd St.,

This offer applies to U. S. only.

ment. Much has been done in advancing television technology
in the past few years—much more is to come. This book gives
you the essential grounding and the knowledge of today’s
practice that will equip you to take advantage of the oppor-
tunities ahead in this great field.

TELEVISION
ENGINEERING

P VN

By Donald G. Fink

Editor, Electronics; Vice
Chairman, National Tele-
vision System Committee

721 pages
512 ilustrations
$8.50
PR POV s
tion and colorimetry, camera
tubes and picture tubes, are

treated in detail, starting from
first principles.

The principles of operation of
television systems, in black-and-
white and color, are covered, and
the book describes in detail the
design, operation, and use of
television equipment.

Entirely the work of Donald
Fink, this revision offers you
today's television fundamentals
and practice, in the clear and
comprehensive form that made
the previous edition so widely
used.

N.Y.C. 36, N.Y.

2. Analysis and Syn- Bound Signals Send me Fink's Televisicn Engineering for 10 davs’ examiuation on approval. In 10 !
thesis of Images 8. Color Fundamentals days I will send 3$8.50, plus few cents for delivery, or return book postpaid. (We pay |
3. Cameras and Pic- 9. Color Television delivery if vou remit with this coupon; same examination and return privilege.)
|
ture Tubes Systems
4. Scanning and 10. Television Broad XI;RINT |
Synthronization casting Equipment BIME Lovvnen e |
Methods 11. Television Recelving
5. Transmission of the Equipment Home Address . ... ... ... I
Video Signal Appendix. Standards af | I
6. Video Amplifi- g (xi“m;:'lneerlnx l City Zone State |
cation ractice
| Company . |
1
10 DAYS’ FREE EXAMINATION : Posttion |
|

JUST MAIL COUPON
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BUSINESS IN MOTION

7o such {o%yuw p FPrenirain Lrisress

The fact that a Revere Distributor is now celebrat-
ing its 125th anniversary year is an indication of
the service the company has given its customers
through those years. It is also another proof of the
essential function performed by distributors for
American industry. Most goods, whether industrial
materials such as copper and copper alloys, alumi-
num alloys, iron and steel, or consumer articles such
as refrigerators, radio and television receivers,
kitchen utensils and ranges, go through the hands
of distributors. Generally speaking, only the large
buyers are in a position to purchase direct from
manufacturers, who do not find it economical to
handle the smaller orders. Yet
those orders when pooled in the
hands of an organization set up
to handle them attain sizable
totals, and hence a good distrib-
utor account is exceedingly at-
tractive to a large manufacturer
such as Revere.

A distributor serves not only
the factories from which he
buys. He also performs an in-
valuable service to his custom-
ers by making quickly available
to them the products they re-
quire. A machine shop, for example, may need only
a few hundred pounds of brass rod; there is a dis-
tributor within easy reach who can furnish it almost
immediately. Or a contractor may want a few pieces
of steel pipe and a thousand feet or so of copper
water tube. Again, the distributor has them. A metal
products distributor has to carry such items and
an infinite number of others. The Revere Distribu-
tor who started in business 125 years ago actually has
in stock 53,000 different items, cataloged, indexed,
and held in warehouses ready forimmediate shipment
throughout its territory. Each month this stock is
drawn upon by 5,000 to 8,000 customers, each order
relatively small. There are many Revere Distribu-
tors with similar stocks and offering equal service.

To keep this distributor’s warehouses filled with
a balanced inventory, 18 people are required in his
purchasing staff, which includes specialists in vari-
ous kinds of materials, machines, tools and supplies.
And to serve customers with information, quotations
and the like, 25 salesmen are on the go constantly,
calling on manufacturers, contractors, builders and
stores throughout the busy industrial area in which
the distributor operates. The large business done by
the company is in great contrast to that of 125 years
ago, when it was little more than a hardware store.
The enterprise has grown in the American tradition
of freedom to prosper in accordance with the princi-
ples of reliability and efficiency,
fair dealing and integrity in per-
forming a desired function.

Revere Distributors are se-
lected for their ability to serve,
and also chosen as to location, so
that no matter where you are in
this big country of ours, there is
aRevere Distributor within easy
reach. Today metal stocks may
be short due to defense demands
but manufacturers are doing
everything possible to keep dis-
tributors supplied.

If you buy from distributors we suggest you re-
member that they are not only “central stock-
rooms,” but have a great deal of special knowledge
about the products they sell and can give you much
helpful advice. Not only that, through the Revere
Distributors you can be put in touch with the Revere
Technical Advisory Service, which will cooperate
with you on matters concerning the selection and
fabrication of the Revere Metals. Our distributors,
and those of every other manufacturer, render many
essential services, both to those to whom they sell,
and to those from whom they buy. The distributor
system as it operates in the United States arose in
response to the need for it. Today it fulfills that
need more effectively than ever before.

REVERE COPPER AND BRASS INCORPORATED

Founded by Paul Revere in 1801 | /J o yflx o k
Executive ‘Offices: 70 AMEMA

230 Park Avenue, New Yor}k 17, N. Y.

SEE ‘’MEET THE PRESS ON NBCﬁ,'TELEVISION EVERY SUNDAY
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we don't say
you can wave
ooodbye to
this

we can show you how to use 1t
leSS and lC'SS and less and less

For more information on how Centralab Printed Electronic Circuits can offer

you big savings ... See Next Two Pages. l




Here’s Proof: Printed Electronic
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What are Printed Electronic Circuits?

Printed Electronic Circuits are complete or partial
circuits (including all integral circuit connections)
consisting of pure metallic silver and resistance
materials fired to CRL’s famous Steatite or Ceram-
ic-X and brought out to convenient, permanently
anchored external leads. They provide compact
miniature units of widely diversified circuits —

from single resistor plates to complete speech am-
plifiers. No other modern electronic development
offers such tremendous time and cost saving advan-
tages in low-power applications. Im portant to note:
All PEC’s illustrated are developed for standard
applications. Numerous other circuit complements
can be furnished for volume requirements.

How Do They Save Time and Money — Space and Weight?

Because Printed Electronic Circuits combine several
components on a single plate unit, they eliminate
approximately 25% to 809 of formerly required
soldered connections within the circuits they replace.
This means simplified assembly — savings in mate-
rial. What's more, because they replace several

60% Less Soldered Connections with
Centralab Triode Couplates

Centralab Triode Couplates replace 5 components normally used in
audio circuits. Triode Couplates are complete assemblies of 3 capaci-
tors and 2 resistors bonded to a dieleétric ceramic plate. Available in
a variety of resistor and capacitor values. Technical Bulletin 42-127.
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50% Less Soldered Connections with
Centralab’s AUDET

PC-150
3 456 1

Audet Printed Electronic Circuits furnish all values of all compo-
nents generally found in the output stage of AC-DC radio receivers.

They provide 4 capacitors and 3 resistors on a small plate with only
7 leads. Technical Bulletin 42-129,

individual components, they cut down your pur-
chases and inventory. Because they are complete
assembled circuits, they do much to eliminate wiring
errors. Their small size (note illustrations) means
less space needed as well as less weight . . . impor-
tant factors in today’s crowded chasses.

Excellent for Miniature Use

Actual size photograph of plate capacitor, resistor, and resistor-ca-
pacitor units, Because of size, they readily fit all types of miniature
and portable electronic equipment...overcome crowded conditions in
TV, AM, FM and record-player chassis, Technical Bulletin 42-24.

e DRI

Plate Capacitor and Resistor-Capacitors

NEW Model 3 AMPEC — A Sub Miniature

3 Stage Speech Amplifier

Here's the latest outgrowth of Centralab's constant research in Printed
Electronic Circuit development. The remarkably small dimensions
of this new amplifier unit are approximately 1)§" x " x V4",
Check coupon for Technical Bulletin 42-130,



Circuits = BIG SAVINGS

50% Less Soldered Connections With 82% Less Soldered Connections With
Centralab’s NEW PENDET P.E.C. VERTICAL INTEGRATOR

PC-160
12 345 6789

i

PENDET consists of 5 capacitors and 4 resistors in a single plate
with only 9 leads. Similar to the popular AUDET, it is designed to
couple the diodetriode and pentode tubes in the output stage of
AC-DC sets. Check coupon for Technical Bulletin 42-149.

Centralab Vertical Integrators give you big savings in assembly of
TV vertical integrator networks. One type consists of 4 resistors and
4 capacitors brought out to 3 leads . . . reduces former 16 soldered
connections to 3! Check coupon for Technical Bulletin 42-126.

e

50% Less Soldered Connections With 28% Less Soldered Connections With
Centralab’s PENTODE COUPLATE NEW FILPLATE

Pentode couplates are complete interstage coupling circuits consisting FILPLATES (2 resistors and 2 ca
of 3 capacitors and 3 resistors on a small 6 lead ceramic plate. Com- plication in TV, FM and AM, w
pared with old-style audio circuits, they actually reduce soldered con-
nections 509%—wiring errors accordingly, Technical Bulletin 42-128,

pacitors) for bypass and filter ap-
here filter networks of comparable
component values and layout are needed. Smaller than special delivery
stamp. Save vital low wattage resistor stocks. Technical Bulletin 42-13 1.

Standard Model 2 AMPEC Miniature
3 Stage Speech Amplifier

Division of GLOBE-UNION INC. * Milwaukee
----------------

Centralab, Div. of Globe-Union Inc,
914 East Keefe Avenue, Milwaukee 1, Wisconsin

Please send me the Technical Bulletins on Printed
Electronic Circuits as checked below:

[142-24 [ 42-117 [142-126 [ 42-127 [42-128
[142-129 [142-130 [142-131 [ 42-149
Name...

AMPEC — A full 3.stage speech amplifier. Provides highly efficient
performance. Size 15" x 114" x .340” over tube sockets! Used in . Address..........
hearing aids, mike preamps and other applications where small size

and outstanding performance counts. Technical Bulletin 42-117. . Company

° . Title




With our hands
full today...we've our
eye on tomorrow
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Here at Superior we produce
quantities of ¢ uality parts for the
Electronics Industry. Qur research
engineers are constantly at work
to improve these products and to
develop new parts to do the job
better. Production-wise we're
working just as constantly lo pro-
duce more and more ol these
better products for you.

During the year 1950, we doubled
our disc cathode capacity, added
over 50% to Seamless cathode
capacity. Through the same period
we almost doubled the number
of machines making Lockscam

cathodes . . . more than doubled
capacity. 1950 production of
Lockseam cathodes increased
280% over 1949. Demand kept
pace with the increase.

Plans for the future include the
installation of new machines and
the improvement of already good
processes so that the Electronics
Industry’s coming needs may be as
well met as its past demands.

Then as now, we at Superior will
deliver truly superior small tubing

roducts to do tough jobs better.
uperior Tube Company, 2500
Germantown Ave., Norristown, Pa.

Which Is The Better For Your Product ...

SEAMLESS ...? The finest tubes
that can he made. Standard pro-
duction is .010” to .12177 O.D.

inclusive, with wall thicknesses of

.0015”” to .005"". Cathodes with larger
diameters and heavier walls will he
produced to customer specification.

Or LOCKSEAM*. . . ? Produced
directly from thin mnickel alloy strip
stock, 2010”10 100" 0.D. in stand-
ard length range of 11.5 mm to
{2 mm. Round. rectangular or
oval, cut to specified lengths, beaded
or plain.

Buildings . . . enclosing more than 4 acres
—all deveted to the development, pro-
duction and testing of fine small tubing.

Men and Machines.. . fabricating, inspect-
ing and finishing parts to meet the most
exacting specifications.

Engineering . - . laboratory equipment for
all kinds of testing, including emission
charagteristics of nickel cathode materials.

5 - AlF analysm RO 1o %' GD.
Certoin-arcilysas {0557 max. wall} Up to 1%’ O.D. :

a2 o e S A

weo unnes U, s pars. SUPERIOR TUBE COMPANY o Electronic Products for export through Driver-Harris Company, Harrison, New Jersey ® Harrison 6-4800
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LEADING TV MANUFACTURERS REPORT—

G.E.s ELECTROSTATIC-FOCUS TUBES

GIVE THE Shasped? FOCUS OF ALL!

OUR large builders of TV receivers ran
F their own detailed tests of new G-E
zero-focus types against other makes of
electrostatic tubes. In every case, General
Electric tubes gave pictures with greater
sharpness and definition over the entire view-
ing area!

® Improved gun design, precision manu-
facture, share the credit for this G-E con-
tribution to a TV industry that continues
to move ahead despite metal shortages and
a heavy defense load.

Ol Ca7e /01(/ /0//2 COnfoitbrece 272 __

4

GENERAL.ELECTRIC

Comparative tests proved General Electric tubes
far superior in needle-sharp distinctness!

@ Saving precious cobalt, nickel, and cop-
per—needing no receiver focus control,
which means simpler TV operation —
General Electric’s new zero-focus tubes
have this third big advantage: they pro-
duce outstandingly clear, vivid pictures!

® Five types in popular sizes are listed
above. Wire or write for complete facts
about the tubes in which you are interested
as TV designer or manufacturer! Electron-
ics Division, General Electric Company,
Schenectady 5, New York.

162-Ta1

17RP4/17HP4
17VP4
20HP4-A

21LP4

21LP4-A




Roller=-Smith
Ruqquliseol Inatuuments

Shock=Proof e« Vibration-Proof - Weather=-Proof

‘ Roller-Smith announces production of hermetically sealed
Ruggedized 22" and 3'2" instruments conforming to MIL-M-10304.

In addition to Ruggedized instruments, a complete line of
hermetically sealed and unsealed types in conformance with Gov-
ernment specifications are available.

ROLLER-SMITH CORPORATION

BETHLEHEM, PENNSYLVANIA
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A MESSAGE TO AMERICAN

INDUSTRY

ONE OF A SERIES

Our Defense Program
Faces a Crisis

A major crisis will soon confront our defense
program.

It is not a crisis in raw materials. To find
enough materials, from steel to cobalt, for de-
fense production is a serious problem. But it
is one that is being solved.

It is not a crisis in manpower. Shortages of
workers with special skills hamper production,
but these shortages are being relieved, slowly.

It is not a crisis in manufacturing capacity.
American industry’s record-breaking expan-
sion is, with very few exceptions, keeping
abreast of defense needs.

The coming crisis will be one of finance. It
will rise from our failure to provide the means
to PAY FOR the defense program we now have
under way.

A $15 Billion Deficit?

Congress has approved a defense program
which is scheduled to raise total federal spend-
ing in the year from June, 1952, to June, 1953,
to somewhere between $85 and $90 billion.
Additional appropriations for more air power
and atomic development, which are now pro-
posed, would add several billion dollars.

But Congress has not approved a tax plan
to match such spending. With the new levies

enacted in this session, tax collections during
the 1952-53 fiscal year are estimated to fall
somewhere between $70 and $75 billion. That
would be roughly $15 billion short of balancing
the budget. If the defense program is expanded,
the deficit will be that much greater.

We have not yet felt the impact of the crisis
that would accompany a federal deficit of this
magnitude. Federal tax collections currently
are big enough to balance federal expenditures.
But the defense program is scheduled to boost
the annual rate of federal expenditures $25
billion in the next year.

To Meet the Crisis

By January the crisis will be clearly in sight.

Then the President will present his budget.
After that, Congress must act to close the broad
gap between government income and govern-
ment spending. If it fails to do that, the whole
defense program will be menaced by weakness
in its financial foundations. That weakness
might well take the form of another destructive
wave of inflation.

We have three ways to meet this crisis.

The best approach, of course, is to cut unes-
sential expenditures. That can make a real dent
in the deficit. The second is to collect more




taxes. The third, and by all odds the most dan-
gerous, is to have the federal government meet
its deficit by going deeper into debt. Borrow-
ing, which might feed inflation, can easily lead
to disaster.

Near Income Tax Limits

It will not be possible to raise taxes to meet
the deficit merely by increasing further the
rates on corporations and on persons in the
upper income brackets. Congress has about
scraped the bottom of that barrel.

The Senate Finance Committee said as much
in reporting this year’s tax bill. The Commit-
tee reported that it had “serious doubts as to
the feasibility of raising any substantial addi-
tional amounts of revenue from income tax
sources.” The Committee observed that recent
tax legislation brings the burdens of most cor-
porate and individual income taxpayers close
to the World War II peaks, and actually carries
the rates paid by many taxpayers above those
peaks.

Our ramshackle federal tax system must be
thoroughly overhauled in order to broaden the
tax base if it is to produce more revenue —
without doing much more harm than good.

The shocking fact is that no one seems ready
to act along any line that might enable us to
surmount the crisis.

That fact of itself aggravates the coming
crisis. And next year’s presidential election
doesn’t make it any easier to move effectively.
Both parties will shrink even more than nor-
mally from backing any program that might
irritate any considerable number of voters.

If we are to meet this crisis on the tax front
in an orderly way, the technical work should

be in progress right now. To a large extent it
is being ignored.

If we are to enforce the vitally essential pro-
gram of government economy, there is the
same urgent need to get under way the spade
work that is required.

And if —as a last miserable expedient —we
decide to let the federal government drift
deeper into debt, it must have a well-developed
program of borrowing from individuals and
other investors, such as insurance companies,
rather than from the commercial banks. Bor-
rowing from commercial banks might speedily
translate the deficit into more and more price
inflation. No adequate program of borrowing
from savings is now in sight,

Now Is the Time

It is possible, of course, that international
relations may improve sufficiently to make it
safe for us to slow down the rearmament
program. If that should happen, the fiscal crisis
would not be so critical. But that kind of good
fortune has been notably absent in recent years.

Lenin, patron saint of Communism, is
quoted to the effect that to destroy a political
and social system such as ours “you must
debauch its money.”

We shall set democracy to digging its own
grave if, through our preoccupation with poli-
tics during the presidential campaign, we pave
the way for further debauchery of our money.

If we really want to avert that disaster, now
is the time for us to get going.

Once the crisis is full upon us, it will be too
late,

McGraw-Hill Publishing Company, Inc.




Holtzer-Cabot motors help the Spectrophotometer record
“signatures” on a beam of light!

The double beam infrared
recording Spectrophotometer
developed and manufactured by Baird Associates of
Cambridge, Mass., is an ingenious instrument which has
proven itself invaluable in quickly and surely identifying

and defining complex chemical compositions. Rigid specifications were laid down for
the motors to operate the variable speed drive

‘ ‘ used in the Spectrophotometer. Some of the
by passing an infrared beam through them. The requirements:

The Spectrophotometer analyzes organic samples

resulting vibration and energy absorption of the ® two winding, two speed
o synchronous operation at one speed
® smooth transition between speeds
® all speeds must be reversible
Comparison of the sample’s recorded ® low vibration and magnetic leakage ficlds
® small size —low power

® completed design must be applicable to all previous
elements reveals the sample’s identity models

sample’s molecules form a pattern on the

Spectrophotometer’s recording drum chart.
characteristics with those of known

and composition. Holtzer-Cabot engineers, working closely with Baird

Associates,developed two different adaptations of the H-C R-25,

which met specifications perfectly. These motors are now

standard components of the Spectrophotometer and are giving
satisfactory, dependable service.

This is but another example of Holtzer-Cabot’s ability to
meet the most exacting specifications in small-motor applications.
Holtzer-Cabot motors range from 1/2000 up through 1% H.P., from
24,000 RPM 1o 1 revolution per day!

HOLTZER- CABOT

DIVISION OF NATIONAL PNEUMATIC CO.

BOSTON 18, MASSACHUSETTS

“builders of fine electric motors for three quarters of a century’

'y

Photographs through courtesy of
Baird Associates, Cambridge, Mass.

ELECTRONICS — January, 1952 17



How MB can help you

EET MILITARY SPECIFICATIONS
ON VIBRATION

DoEs YOUR MILITARY PRODUCTION require vibration
testing ? Shock absorption—vibration isolation?
Representative of MB’s specialized vibration engi-
neering, these products show that, from a single
source, you can get the equipment and information
you need to meet your requirements. For example:

L e =

t ________.____.‘_———-——N”“
VIBRATION METER
5 M. CO- ING
MFG. CO- INC.
THE NMEE HAVEN, CONN.

e e
- - -

7. MEASUREMENT of vibration with MB vibration
pickup and meter supplies data for study of
disturbing frequencies and for design adjust-
ments. The electrically damped and highly
sensitive pickup is convertible for horizontal
or vertical operation. Meter gives you accel-
erations, velocities or displacements of the
vibrations directly. Made for each other, the
two are the “eyes” for any vibration testing
program.

e
’.-.; —

&
&
3

2, SHAKE TESTING TO MIL-E-5272 3. ISOMODE* SHOCK MOUNTS have 4. MiL-1-5432 (AN-I-16a) can be

and 41065-B is easily accom-
plished with MB Vibration Ex-
citers. Model S-3 shown deliv-
ers 200-1b force. Others avail-
able with 10-lbs to 2500-lbs
force ratings—all easily,
quickly and accurately con-
trolled for force and frequency.

©00000000000000000000000000°000000

been developed for supporting
and protecting aircraft en-
gines from damage while
transported in crates or “cans.”
High load. capacity combined
with high deflection capacity
provides good absorption of
shock. *Reg. U.S. Pat. Off.

G0 0000000000000 00000000 00000000008

met with the Type 17 ISO-
MODE Mount, This unit avail-
able for loads from 0.5 to 100
pounds, and controls all modes
of vibration with equal effici-
ency because of equal spring
rate in all directions.

Remember, if you need help with a vibration
problem, you can save yourself time and
work by contacting MB’s vibration special-
ists. For details on any of the above prod-
ucts, address your inquiry to Dept. Nb.

MANUF)&ETURING COMPANY, Inc.

1060 State St3 New Haven 11, Conn.

THE

PRODUCTS FOR MEASUREMENT ... REPRODUCTION ... AND CONTROL OF VIBRATION

18 January, 1952 — ELECTRONICS



PREGISION

e Y 8~

At the very heart of highly critical
equipment such as electronic

computers, electronic gunsights and

radar assemblies, the control requirements
call for outstanding electrical and mechanical
precision. Indeed, from single section to as many as
twenty sections, the precision controls must track
with mathematical accuracy.

Clarostat Series 42 Controls fully meet these requirements.
Thus the climax in precision controls.

Clarostat has made the major portion of such
precision controls in use today. Many were supplied
to the armed forces in World War II.

Many more have been supplied for civilian purposes since then.
And now, based on an unparalleled experience background,
Clarostat enginecrs offer you further refinements in

their latest Series 42 design.

You can stand pat with
CLAROSTAT

Engineering Bulletin No. 142 sent on request.
And remember, when your control or

resistor requirements call for quality, quantity
and economy, you can meet them with
Clarostat’s engineering and production facilities.
Submit that problem!

: A
Controls and Resistors <ILHn

CLAROSTAT MFG. €O., INC., DOVER, NEW HAMPSHIRE
in Canada: Canadian Madrconi Co., Ltd., Toronto, Ontario WV\

A
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©MINNEAP[]US
Remember, Sealtrons
protect sensitive parts '
@ SAN FRANCISCO
\ P
\ o SLis,
\ KANSAS CITY
\\ -
\ o
\ -
\

. 108 ANGELES

K\“

New York William Gold
Suite 7806, Empire State Bldg.
New York City
Phone—Longacre 4-2525
Boston Henry P. Segel
143 Newbury Street
Boston, Mass.
Phone—Kenmore 6-3012
Baltimore James W. Houck
Washington Box 6844
Towson, Md.
Phone—Towson 3114

Philadelphia S. Victor Malta
Box 205

Camden, N. J.
Phone—Collingswood 5-5185W
Cleveland ) Richard Snetsinger
Pittsburgh ;1836 Euclid Avenue
Buffalo ! Ctevelznd, Ohio
Phone——~Main 1-4381
Detroit Richard B. Harper
814 Fisher Building—
Detroit, Mich.
Phone—Trinity 1-4262
Cincinnati M. L. (Marve) Williams
5720 Glengate Lane
Cincinnati 13, Ohio
Phone--Redwood 0284

Chicago| Dave Dolin
Minneapolis 2635 S. Wabash Ave.,
Chicago 16, Il
Phone—Calumet 5-2822
Los Angeles| Jackson Edwards

San Francisco 2946 Belden Drive
Los Angeles 28, Calif.

e DALLAS

This is YOUR plant!

SEALTRON'S new plant and gen-
eral offices in Cincinnati, Ohio utilize
| the most advanced techniques and

STl :h":;;:u‘jm" 2ange ’mﬂgﬂ"" manufacturing methods ever con-

. Lout . . . .

Kansas City‘435€i Maryl’and Avenue - - ceived for the production of her-
St. Louis, Mo -

Phone—Jefferson 6369 metic seals...to give you
Dallas Edward F. Aymond, Jr.
4308 Maple Ave.,
Dallas 9, Texas 2
Phone—Logan 1970

Montreal Harry Schwartz
145 Normand Street
Montreal, Quebec ';;
3

IMMEDIATE DELIVERY
| HIGHEST QUALITY
REALISTIC PRICES

Phone—Marquette 6736 —
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sales representatives

4 for SEALTRON

MONTREAL ¢
glass=-to-metal
,/ BUSTON 2 hermeiic seals
o BUFFALD , /
‘ > NEW YORK CITY [|{ s
DETRON /i s am——
. i /"c'LEVELAND‘ PHLAELPHA % ,’IOD SERIES 27 SIZES AND VARIATIGNS
Syt el e o __

E/}' e /'" ‘@

T s _,_BAHW p
.’// '/ ,l//’ 2 i
’ i . =

T H E S EALTRON €C O M P AW Y

9701 READPIN-G ROAD . '‘CIN-CINNATI 15, OHIO . TELEPHONE VALLEY £500
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is the ord for the
new Erie Style 327

®

ERIE adds another outstanding capacitor ;to the most com-
plete line of ceramic by-pass units avéilable. Style 327
Feed-Thru design is a futther result of cdntinued Erie devel-
opment in accomplishing ruggedness in components to meet
severe military requirements and to give trouble-free service
in other electronic applications. It embodies the following
outstanding features:

1. Mechanically rugged. Tubular ceramic €apacitor is
sealed at both ends in thermosetting low loss in-
sulation.

2 Very low and uniform inductance path to ground.

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

4. All internal connections are soldered; no pressure
contacts.

5. Hook type terminals provide sturdy connection tie
points; also facilitate precision spacing of leads from
other components where required in VHF and UHF
circuits.

-

Specifications:
Standard capacitance values, mmf: 10, 33, 47, 68,
82, 100, 470, 680, 1000

Capacitance tolerance: == 20% or + 80%, —20%

Rated voltage: 500 WVDC (values through 100 mmf '
also available in 1000 WVDC rating) - 28 NF-2 THD. —

WITHIN é—JA- OF SHOULDER

OTHER ERIE FEED-THRU CERAMICONS: v7ivvver -
Style 357, rigid hooked wire lead, maximum }
capacitance 1000 mmf{. 2
Style 362, #20 straight pig-tail wire lead, 32
maximum capacitance 1500 mmf. Y
Style 2416, rigid wire lead, cadmium plated

shell for solder mounting, maximum capac-
itance 1500 mmf.

I
|
|
1

b —— —————

Style 2418, no center lead, cadmium plated :'LzEgSgET;"
shell for solder mounting, maximum capac- SOFT COPPER ————
itance 1500 mmf. WIRE

Electnonice Diuision
ERIE RESISTOR CORP., ERIE, PA.

LONDON, ENGLAND . . . TORONTO, CANADA
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- MUST YOUR

- EQUIPMENT BE
RADIO INTERFERENCE FREE?

8 circuit minioturized filter for wide band
RF Interference Suppression.

IF YOURS IS A TOUGH RF INTERFERENCE
PROBLEM — LET FILTRON SOLVE IT....

FILTRON'’S engineering department, cooperating with engi-
neers of leading companies, has solved RF Interference
Suppression problems throughout the country.

If your equipment must meet the RF Interference limits set
by the military specifications, consult with FILTRON'S engi-
neers in the earliest stages of design. FILTRON can furnish
RF Interference Suppression Filters whose size, weight and
overall configuration will fit into your equipment.

Minioture 3 amp.-125 VAC - 400" filter — hermetically sealed —
size V1” x 17 x W5"”

FILTRON has custom designed over 1000 different types of
RF Interference Suppression Filters for equipment that
meets military RF Interference Suppression limits and
specifications.

FILTRON’S completely equipped screen rooms are
always available for the RF Interference testing
of your units and equipment.

An inquiry on your company letterhead
will receive prompt attention.

15 amp.-28 VDC filter, size 2” x 2”7 x VY, with pressurized
AN connectors - high attenuation from 150 KC to 400 MC.

FILTRON can best solve your RF Interference problems because:

® FILTRON'S engineering, research and design divisions are staffed by RF INTERFERENCE SUPPRESSION FILTERS FOR:
experienced RF Interference Suppression filter engineers, Motors Dynamotors
Generators Power Plants
® FILTRON'S modern shielded laboratories are equipped to measure Inverters Actuators
RF Interference from 14 KC to 1000 MC in accordance with Electronic Gasoline
military specifications, c°""°l: ¢ Engines
® FILTRON’S production facilities, comprising a capacitor manufactur- And other R Intarforance picducing quipment

ing division, coil winding division, metal fabrication shop,
metal stamping and tool and die shops, are exclusively » é I LTRON
producing the highest quality components for FILTRON'S

RF Interference Suppression Filters.

- ema—

® FILTRON'S extensive production facilities permit us to meet your
delivery requirements. NOW!

THE FILTRON co., INc.

FLUSHING, LONG ISLAND, NEW YORK

LARGEST EXCLUSIVE MANUFACTURERS OF RF INTERFERENCE FILTERS

ELECTRONICS == January, 1952 23



. Seletron
~ SELENIUM
 RECTIFIERS
Malley, too

F’ May be up

. ...AS THEY ARE FOR
| THE BRUNSWICK-BALKE-
COLLENDER COMPANY

The new “Tel-E-Foul,” photo-electric Foul Indicator
produced by The Brunswick-Balke-Collender Company,
famous manufacturer of bowling equipment, includes
75 MA SELETRON miniatures in its electronic circuits.

SELETRON Selenium Rectifiers are the choice of an
increasing number of manufacturers in diversified fields
because they are so thoroughly dependable under

all types of grueling conditions. SELETRON is available in the

Iilustrated above is the “Tel-E-Foul miniature sizes required for radio, TV and other

control box. When the bowler oversteps

the foul line the electronic brain con- electronic circuits, all the way up to heavy duty power
veys an impulse causing a light to flash stacks used in a wide range of industrial applications.
above the alley. A 75 MA SELETRON . )

miniature is built into the control box Whenever you meet up with a power conversion problem,
on each bowling lane. no doubt SELETRON engineers can be of substantial

assistance in recommending the right rectifier

NN for your needs. Write us today!

Seletron
2 SELETRON DIVISION
RADIO RECEPTOR COMPA%;’, INC.

@ Since 1922 in Radio and Electronics

Sales Dept.: 251 W. 19th St., New York 11, N. Y. « Factory: 84 N. 9th St., Brooklyn 11, N. Y.
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, Switches —

i are engineered to solve many complex switching problems T
: . ;T £ 1
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® Honeywell Mercury Switches are ideal quirements as to mounting, actuating link-

T for useinapplications where tilt motionand ages, lead supports, terminal blocks and »——L—-—_——--«—-—i ;

— 4 p-H low operating force are provided. Because enclosures. Thus you will not only be sure Jig ui ;
£ / all the switch elements arz permanently of the switch best suited to your need 1T
t SUNN) sealed in glass, they are eflective com- but have engineering help in developing D& me.
: ponents where dust, fumes, spray and/or complete mercury switch assemblies. A IH

splash are present.

There are over 125 designs of Honeywell Sy
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Often the proper tilt motion to permit the Mercury Switches from which to select T
\ use of Honeywell Mercury Switches on a the exact switch characteristics to meel Mt
Ends given application can be developed in co- your specific problem. You are invited to 1 P
- operation with MICRO SWITCH engi- write for catalog and to contact your T
11 neering field service. These experienced nearest MICRO SWITCH branch ofhice T
17 switching specialists will review your re- for more complete information. il 52 .
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Multiple-point  Speedo-
max recorder at left is a
familiar sight in scientific
laboratories throughout
the world. While the 6
new instruments de-
scribed below all appear
to be practically identi-
cal, each is different from
the others.

bt
&
o

P L LT

Fevierdaintey,

SPEEDOMAX X-Y

RECORDER

Automatically plots the relationship
between any two variables which
can be converted to d.c. signals.
Both pen and chart motion are re-
versible. Instrument records vacuum
tube characteristics, hysteresis loops,
stress-strain, tfemperature-elongation,
differential thermal analysis curves
.. . Applications are as broad as a
researcher’s imagination. Write for
Folder EM9-420(2).

SPEEDOMAX ADJUSTABLE
RANGE - ZERO RECORDER

Avutomatically plots voltage repre-
senting force, weight, temperature,
temperature-difference, speed . . . or
any other condition. Suppressing
ZERO pushes non-significant mv off
scale.  Adjusting RANGE spreads
few significant mv right across chart.
Range continuously adjustable from
—0.1 to +1 mv ...
+20 mv; zero suppression, from
—50 to +50 mv. Folder ND46{2).

up to —2 to

SPEEDOMAX 2-PEN
RECORDER

Automatically plots 2 curves on 1}
chart simultaneously . . . overlapping
or side-by-side. Follows minute
shifts in fast-changing variables with
ease. A ''2-in-1"" recorder, it tokes
any two standard Speedomax
ranges. Circuits work with thermo-
couples, Thermohms, strain gages,
tachometers, thermal converters, pH
cells . . . or most other primary ele-
ments, Write for Folder EM9(1).

For further infcrmation and application data on ony Speedomux electronic
recorders, just ‘write our nearest office or 4907 Slenton Ave. Phila. 44, Pa.

LEEDS &

Jri. Ad. ND46(5)
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SPEEDOMAX prusesils

6 precision electronic servants
to speed plotting of test dats

S the tempo and complexity of today’s
research and engineering activities ac-
celerate, more and more investigators are
stepping up efficiency through use of time-
saving Speedomax recorders. Tireless auto-
matic assistants, these electronic servants are
taking over the chores of routine computation
... eliminating tedious manual plotting of data.
Especially timely are these 6 new Speedomax
recorders developed specifically for laboratory
use. While each is a specialist, it is also de-
signed for a diversity of applications.

Common denominators for all six are tradi-
tional Speedomax precision and high-speed
response. Recording pens can whip across
the 9%” chart in as little as 1 second, if the ap-

plication demands, though speeds of 2 and 3
seconds full scale are also available. Balancing
is velocity-damped to take advantage of this
high speed.

Alert to the most minute variation in “X,”
the sensitive electronic balancing system is the
perfect complement for the instrument’s ac-
curate null-balance measuring circuit. Thor-
ough filtering, shielding and guarding screen
.. permit use of Speedomax
in the presence of severe stray fields.

out transients .

Net result: the investigator can follow com-
plex, fast-changing variables with ease and
confidence . . . knowing that the record on his
Speedomax is faithfully following the actual
function being measured.

can solve your data-logging problems. . .

SPEEDOMAX PHOTOMULTIPLIER
TUBE RECORDER

Avtomatically plots accurate record
of light intensity or other low level
radiation, Can be direct-connected
to photo-multiplier tubes , . . elim-
inating separate preamplifier. Avail-
able by switch are four ranges: 0.02,
0.06, 0.2, and 0.6 us. Dark current
or noise of photo-multiplier tube is
readily offset by built-in manual
compensator. Write for DS-240-70-
EM9(1) to (3).

ELECTRONICS — January, 1952

SPEEDOMAX POWER
LEVEL RECORDER

Automatically plots radiation pat-
terns of antennas and hydrophones

frequency characteristics of
filters, amplifiers, loudspeakers, etc.
Applies accurate ‘“insertion loss”
principle of measurement. Recorder
can be supplied with full scale read-
ing of 20, 30, 40, 50, or 60 db,
referred to a base level of as little
as 0.02 microwatt, Write for Folder
ND46-51(1).

SPEEDOMAX PRECISION
THERMOMETER RECORDER

Automatically plots temperature
curves for calorimetry, freezing and
boiling points . . . reads resistance of
platinum thermometer to five sig-
nificant figures. An ‘“auvtomatic
Mueller Bridge," it covers the entire
range from —260 to 4500 C with
precision of +0.01 C. Avutomatic
range-changing mechanism expands
chart width 100 times. Write for
Folder ND46-33-240(1).

40 yeaws of precision WM
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CHASE warehouses from coast to coast
offer complete metal cutting services!

CINCINNATI
PROVIDENCE
LOS ANGELES
INDIANAPOLIS
CHICAGO
PHILADELPHIA
MILWAUKEE
ST. LOUIS
DETROIT

NEW YORK
NEWARK

CHICAGO
PHILADELPHIA
MILWAUKEE
ST. LOUIS
DETROIT

NEW YORK
NEWARK

These warehouses also
do slitting

DETROIT
NEW YORK
NEWARK
CHICAGO

These warehouses
also do slitting
and shearing

When it comes time for slitting,
shearing or sawing, check the Chase
Warehouses listed above for the
cutting facilities each of them have.

Naturally, this work is done to
your specifications on orders for
metals we are able to fill. We’ll help

out, too, on yowur brass, bronze,
copper, aluminum, steel, fibreboard
or other materials. Just tell us how
you want it. The work will be done
accurately.

As usual —call Chase!

e The Nation’s Headquarters for Brass & Copper

Chase ,ﬁ BRASS & COPPER

Cleveland Kansas City, Mo. New York San Francisce
Atlanta Dallas Los Angeles Philadelph-a Seattle
WATERBURY 20, CONNECTICUT » SUBSIDIARY OF KENNECOTT COPPER CORPORATION Baltimore Deavert Milwaukee Pittsburgh Waterbury
Boston Detroit Minneapolis Providence
Chicago Houstont Newark Rochosteri  {1sales
Cincinnati ~ Indianapolis New Drieans St. Louis office only)
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10.01% AC Regulation!

That's the degree of accuracy attained by Sorensen’s new Model 1001
AC Line Voltage Regulator!

GENERAL SPECIFICATIONS

H . Load range 0 — 1000 VA
Heretofore, the closest regulation in com ingin vehaps reras D A5 BB ACING, 55 - 63~
. . Load P. F. range 0.7 lagging to 0.95 leading
mercmlly OVOIlﬂble regl‘da'ors has been Output voltage 115 VAC, 1¢ (odjustable from 110-120 volts)
=+0.1%, regardless of manufacturer or cir- oot g k.
Time constant 0.1 seconds
cuit approach. Now, Sorensen’s continuing Regulutiomaciicey pusRRine

study and design refinements have pro- The accuracy is guaranteed at room

temperature, for a resistive load, an input variation
of =10%, and over a two-to-one load change. For
Model 1001 — as a standard cqulog item. all other conditions within the specifications, the
Model 1001 has a proportionate amount of accom-
modation.

duced a super-accurate regulator — the

T Sttt et e et

*

Isotronics is a
trade marked
word pertaining to
the electronic reg-
vlation and control
of voltage, cur-
rent, power, or
frequency.

model 1001

WRITE FOR FULL INFORMATION

@ Combination twist-lock and double-T receptacle, or, output terminals to eliminate
contact resistance.

® Three-function output switch for
1 Normal regulator functioning.
2 Operation with integral semi-fixed resistance in place of potentiometer.
3 Direct load connection with the control diode for regulation of voltages other than 115 volts.

@ Only FOUR vacuum tubes and NO relays are used.
@ All tube filament voltages are regulated for long dependable life.

FOR THE LATEST AND BEST IN ISOTRONICS . . .
———

& 74 SORENSEN

SORENSEN AND COMPANY e 375 FAIRFIELD AVE., STAMFORD CONN.




RELAYS and CONTACTORS

for A-C and D-C Automatic Control Panels

Do you need small relays from one to 1. Type BX Universal A-C Relay—in

eight poles . . . or contactors up to Enclosure

900 amperes? You will find these 2. Type BM Mechanically Held Re-

units, and many more, in the Allen- lay—No HU"“

Bradley line, factory-tested for mil- 3. TypeCllow §°"CU"e"' Relay

lions of maintenance-free operations. 4. TypeOB:e?]-ere Thermostat Relay
Type BX universa!l relays have in- 5. Type BX 8-Pole Universal Relay—

terchangeable normally open and Open

normally closed contacts. No assem- 6. Type B 2-Pole A-C Relay—Open

bling to change from normally open 7. Type BX Universal A-C Relay—

to normally closed contacts. A few of Open .

the relays in the Allen-Bradley line 8. TYT:YB’SP'QEC}‘G"'CGHY Held Re-

are illustrated above. 9. Bulletin 202 2-Pole D-C 25-Am-
Write for Bulletins 700 and 200. pere Relay

Allen-Bradley Company, 110 West @ Greenfield Ave., Milwaukee 4, Wis.

1 SN
ALLEN-BRADLEY
RELAYS + RESISTORS

S T e LA
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Réeves saves space in its Electronie
Brain...with IRV=0=LITE Tubing

The Reeves Electronic Analog Computer (REAC)* saves plenty of
man-hours in performing complex calculations. And in this Elec-
tronic Brain’s complicated wiring system, shielding and terminal

labeling are done exclusively with IRV-O-LITE-XTE-30 Plastic
Tubing—saving plenty of space.
XTE-30’s high dielectric strength of 1,000 vpm (dry) frequently
permits the use of thinner-walled tubing. Where space is at a pre-

mium, follow the example of Reeves and hundreds of other manu-
facturers—use XTE-30!

You get these other advantages, too, with XTE-30 Plastic Tubing:
high mechanical strength: lasting flexibility; excellent chemical
and moisture resistance.

XTE-30 comes in a standard range of sizes from .022” to 2” ID and
even larger for special applications. Six contrasting colors simplify
identification of leads and speed up complex wiring jobs. See for

yourself what XTE-30 will do for you—just mail the coupon for
free Technical Data Sheet.

0000000000000000000p000000020000

EL-1-52
Send this convenlent coupon now Irvington Varnish & Insulator Company

6E Argyle Terrace Irvington 11, N. J.

I o t Gentlemen:

g COMPANY

Please send me your Technical Data Sheet on
IRV-O-LITE XTE-30 tubing.

Name Title ps
VARNISH & INSULATOR C
ompany.
Irvington 11, New Jersey Address
Plants: El Monte, California Hamilton, Ontario, Canada City.. State

For Further Information, Consult pages 92-93 in the 1951-1952 Electronics Buyers’ Guide
ELECTRONICS — January, 1952 33
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IF IT'S SHEET METAL
FABRICATION . .. CALL ON

B G o L L SRR

COLE

STEEL EQUIPMENT COMPANY

Tough -assignments are part of our day’s
work. Whatever the product — instrument
housings, boxes, chassis—we're geared to
design, fabricate, and finish.

Years of experience and a superbly
equipped plant give meaning to our state-
ment: “If you have a sheet metal problem,
we can solve it”.

Inquiries
Invited

COLE STEEL EQUIPMENT CO.
285 Madison Ave., New York 17, N. Y. Factery: Yerk, Pa.
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GAS-FILLED
CONDENSERS

Yore than 15 years service on thousands
of L .app Gas-Filled Condensers proves them
to be completely reliable—electrically and
mechanically. They offer the advantages of
extreme compactness for high voltage and
high current ratings...lowloss... high safety
factors... puncture-proof design...constant
capacitance under temperature variation.

In construction, the condenser assembly is sup-
ported on a top aluminum ring, the steel tank serv-
ing only as a support for this ring and as a leak-
proof gas container. The high potential platcs are
stationary, carried on a rigid aluminum center
stud, supported by a ceramic bowl. Rotor plates
are grounded, carried on ball-bearings in a race
almost the full diameter of the tank. This con-
struction provides a grounded tuning shaft on
variable models, makes possible efficient and com-
plete water cooling for high current operation, and
results in direct and short current paths to con-
denser plates.

Write for complete description and specifica-
tions. Radio Specialties Division, Lapp Insulator
Co., Inc., Le Roy, N. Y.

o )
MODEL 18 R—Fized or Variable > ﬁ
MODEL 241F MODEL 181=—Variable oniy MODEL 12 R—Fized or Variable MODEL 92 MODEL 7R

Fi uzeH only MODEL 18)F=Fized only MODEL 12IF—Fized only Fized or Variable Fized or Variable |

Capacnnnoes up to 60,000
mmf.; 1 me, current rat-
ings: 175 350, 525 amps.;
Safet, lgap settmgs 14,
25, 38 ‘Kv peak

Capacitances up to 30,000
mmf.; 1 mc. current rai-
ings: 120 240, 360 amye.;
Safety gap settings: 6, 14,
25, 38, 50, 63, 72 Kvpe&‘k

ELECTRONICS — January, 1952

Capacitances up to 15,000
mmf{.; 1 mc. current zat-
ings: 105 210, 315 amps.;
Safety gap seu.ingx 6. 14,
25. 38, 50, 63 Kv peak.

Capacitances up to 8000
mmf{.; | me. current rat-
ings: 85. 170, 255 mps g
Safety gap settings: 6, 1

25, 38, 50 Kv peak.

Capacitances up to 8000
mmf.; 1 mc. current r Ate
lsnﬁ_s 70 140, 210 asz

ety gap settings: .
6, 14, 25, 38 Kv peak.



DISTORTION READINGS

Fast-operating -bp- analyzers give you accurate, de-
pendable distortion and wave form measurements at
appreciable savings in engineering time. -hp- instru-
ments shown here provide complete coverage between
20 cps and 20 kc; they are basic equipment in labora-
tories, radio and television stations and on production

lines everywhere. Each instrument has the traditional
-hp-family characteristics of simple operation, minimum
adjustment, independence of line voltage or tube
changes, generous overload protection and sturdy
construction from quality components. For complete
information, see your -hp-field engineer, or write direct.

For TOTAL DISTORTION MEASUREMENTS

+40

-0
0
Z
<«
Q
o«
wo-
i
=)
o
=
<

ANY FREQUENCY BETWEEN
/ 20 AND 20,000 c.p.3.

-80 re L

20 200 2000
FREQUENCY, c.ps.

20000

Figure 1. Rejection Characteristics, -hp- 330 series

-hp- 330B DISTORTION ANALYZER (left) is an unusually
versatile instrument offering fast, accurate measurement of
distortion values as low as 0.1% at any frequency between 20
cps and 20 kc. The equipment also quickly determines voltage
level and power output, measures amplifier gain and response,
measures audio noise and hum (direct readings), determines
unknown audio frequencies and serves as a high-gain, wide-
band, stabilized amplifier.

This equipment is actually three instruments in one. It
includes a high-quality 20 db amplifier with less than 0.1%
distortion, a tunable rejection filter offering almost infinite
attenuation at any one frequency (see Figure 1), and a wide
range, high sensitivity VIVM offering flat response from 10
cps to 100 kc. All of these elements are usable separately, and
the amplifier may be cascaded with the VIVM to measure
voltages as small as 100 pv.

For BROADCAST MEASUREMENTS

-hp- 330C DISTORTION ANALYZER, for FM measurements,
is identical with -5p- 330B except that indicating meter move-
ment has VU ballistic characteristics meeting F. C. C. require-
ments for FM broadcasting.

-hp- 330D DISTORTION ANALYZER is designed for both AM
and FM measurements. It includes an AM detector to rectify
AM carrier, plus meter movement having VU ballistic charac-
teristics meeting F. C. C. requirements for FM.

HEWLETT-PACKARD COMPANY

2371 A PAGE MILL ROAD + PALO ALTO, CALIFORNIA, U.S.A.
FIELD ENGINEERS IN PRINCIPAL AREAS
Export: Frazar & Hansen, Ltd., San Francisco, New York, Los Angeles

Complete Coverage

36
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oo 20 cps to 20 ke

For MEASURING INDIVIDUAL WAVE COMPONENTS

-hp- 300A HARMONIC WAVE ANALYZER (right) is a selective voltmeter
measuring the value of individual components of complex waves. Its variable
selectivity is the key to its speed and versatility of operation. When wave
components are close together, a unique selective amplifier can be narrowed
to accept only desired components. When components are far apart, selectivity
may be broadened to speed measuring without sacrificing accuracy. This
feature is also important when measuring waves (such as in sound tracks)
where some FM is present. The equipment is also ideal for analysis of
noise, broadcast amplifier and network characteristics, recording devices,
rotating machinery, hum and for all types of audio distortion measurements.

-hp- 300A is direct reading, covers the audio spectrum from 30 cps to 16,000
cps, and makes possible full-scale readings with inputs of 0.001 to 500 volts.
Selectivity may be varied between limits shown in Fig. 2.

CYCLES OFF RESON;NCE
o8 & . o
T T T
For TRANSIENT and FREQUENCY RESPONSE | : ‘
z
i . : 7N
-hp- 210A SQUARE WAVE 2 e A T
GENERATOR provides a conven- H i T N
ient, rapid method of determining = /] e N
transient and frequency response o B ‘
in a single measurement. It is Figure 2. Selectivity, -hp- 300A
. . . 3 .
widely used. for testing receivers, video amplifiers, netv./orks A prmary rasouencr S e
and transmitters, to measure time constants or provide a
time base; to check cathode sweep circuits, indicate phase Variable sclectivity: measwring
X . -hp- 300A Wave form analysis. 30 cpsto 16 ke range 1 mvto 500 v. 5% $625.00t
shift, transient effects or frequency response, to generate oceuracy.
harmonics or control electronic switchers. Measures rotal har-
-hp- 320A monic distortion ot 2 400 cps and 5 ke Requires separote detector, $75.00*
The 210A is an excellent, easy-to-use source of square fixed frequencies.
{ { . { Measures total har-
waves for production line tests and laboratory use. High- T8 momemannars 50,100,400 Some o5 above. §15000-
quality square waves are generated over frequencies from fixed frequencies. :
M H Measures total dis- . N
20 cps to 10 ke, and the equipment provides usable square o 3308 o ot o 20 ems 10 20 ¢ s inpu ol 395001
waves up to 100 kc. tunobe.
Similor to 3308. . .
-hp- 330C For £ hroocdcmi 20 cps 10 20 ke w'\: Mm::: F'_Zeé'_c:e::?:::'y_'“ $425.00+
LOW COST DISTORTION ANALYZERS reenenent '
Similor to 3308.

Includes AM detector ond speciol

-hp- 320A/B DISTORTION ANALYZERS are simple, low- hpr 3200 ForAMandPbiood: 2010 20K e tomeerC C requiremenss $440.001
cost devices for determining total harmonic distortion in

audio frequency apparatus. They are particularly useful for SQUARE WAVE GENERATOR

high-speed production tests. -5p- 320A operates at two fixed e IOA e e t0k OV 0w peokionenk L0 4,500,
frequencies: 400 and 5,000 cps. -hp- 320B operates at five freauency response.

fixed frequencies: 50, 100, 400, 1,000 and 5,000 cps. Both hock mouning ovalloble o1 $5.00 exvo col.

models require an extemal detector. Doto Subject to Change Withaut Notice. *  Prices f.0.b. Palo Alto, California.

Complete Coverage
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~ VOLTAGE REGULATORS

..... s e M PRSI Rps SumS— mie: e bt 4 o NP —
b
[’ . l Two types of STABILINE Automatic Voltage Regu-
i lators are offered by The Superior Electric Company
& t to meet the requirements of maintaining constant
j a-c voltage to electrical equipment.
2 pd

INSTANTANEOUS ELECTRONIC

Type IE is a completely electronic unit with no moving
parts. It provides almost instantaneous correction of
line voltage or load changes. Waveform distortion
never exceeds 3 per cent. Output voltage is held to
within = 0.1 per cent of nominal for wide line
variations; to within £ 0.15 per cent of nominal for
any load current change or load power factor change
from 0.5 lagging to 0.9 leading. Type IE is versatile
in application finding wide use in laboratory work,
on test lines and as a component of other equipment
where the most exacting voltage regulation is neces-
1E51002 ' sary. There are 28 standard models for 115 and 230
| volts, 50 or 60 cycles, single phase operation ranging
b in capacity from % to 5 KVA. Special units are
available for higher frequency operation . . . to
o | meet government agency specifications . . . or for

unusual applications.

ELECTRO MECHANICAL

Type EM is an electro mechanical unit with a very
sensitive detector controlling a motor-driven POWER-
STAT variable transformer which feeds a buck-boost
auxiliary transformer. Its outstanding advantages are
zero waveform distortion and high efficiency. Type
EM is most often used in the control of industrial
loads. However; the demand of today’s electronic
equipment for constant voltage with absolutely zero
waveform distortion necessitates the incorporation of
a type EM as an integral part of the assembly.
Type EM is offered in standard models for 115, 230

. and 460 volts, 50 and &0 cycles, single and three
phase duty in ratings from 2 to 100 KVA. Special
units can be designed for higher frequencies, for
conformance to government agency requirements
and for individual needs.

1E51002R

EM4102

FOR INFORMATION ON STANDARD STABILINE AUTOMATIC
VOLTAGE REGULATORS SEND FOR BULLETIN 5351 .o
COMPLETE WITH ENGINEERING DATA, PHOTOGRAPHS,
RATINGS, DIMENSIONS AND DIAGRAMS.

BN 1: SUPERIOR ELECTRIC

BRISTOL, CONNECTICUR

201 THURE AVE, BRISTOL, CONNECTICUT

I MANUFACTURERS OF POWERSTAT VARIABLE TRANSFORMERS,
STABILINE AUTOMATIC VOLTAGE REGULATORS, VARICELL D-C
POWER SUPPLIES, VOLTBOX A-C POWER SUPPLIES, SUPERIOR
l. i 5-WAY BINDING POSTS, POWERSTAT LIGHT DIMMING EQUIPMENT.
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NEO-NIL

CORPORAYION

PLUG IN TYPE HEADERS
oc-8 3 0C-12

AENARACTERS 015 o1 }z:‘ﬁq: fcnanactens 0530 pia T
A\ 4 : =i||r°‘°\ \ .
0 » — -~
=l f36¥

| |
| ek L
e —
FLASH OVER VOLTAGE 6500V PINTORIM
6000V PIN TORIM

MULTIPLE TYPE HEADERS

1000 SERIES AVAILABLE 2000 SERIES AVAILABLE
WiTH 2 TO 10 TERMINALS WITH 2 TO 6 TERM NALS

L CHARACTERS (g SHARACTERS  agvamen
5 [ RING
,7,32—!%5_-‘ ~{-040 r &h

- &+ @
 C -

6500V PIN TO Rie

L T-'!“.Q—.
e -.I PIN
—% i
FLASH OVER VOLTAGE
6500V PIN TO Rim
NEO SIL HERMETIC SEALS
INDIVIDUAL TYPE TERMINALS

E-) E-3
3

S TWS  ox Cmfmmno

fr’ﬂi"j T11s

4 FLASHOVER

2500V VOLTAGE 5500V

TEST DATA
The result of the Elcctrical Testing Laboratories
Inc., Report #330655, dated March 18, 1949, on
this material shows the following:
Volume Resistivity at 800 Volts d-c
Room Temperature 25°C R.H. 30 percent
Megobm-inches ohm-ceutimetors
1.4 x 10° 3.5x10'?
Dielectric Constant and Dissipation Faczor
Diclectric Dissipation
Constunt Factor
@ 60 cycles per second
.058

Losc Factor

9,22 3.32
@ 1 megacycle per second
6.17 .0455 .28
@ 50 megacycles per second
5.35 0.20 1.1
Dielectric Strength at 60 cycles
Volts per mil — 370
Durometer Average — B0 * 5
Temperature — Rated as a Class A material con-
servatively + 105° to —70° centigrade.
The Flashover Voltages indicated were taken at,
a temperature of 68° Fahrenheit, and 47¢% Rela-
tive Humidity.

ELECTRONICS — January, 1952

" ——

il y 3 _ c"x_,_"_ﬂf__ /ﬁ./_;#*’ xm‘:‘“ -
e ﬁ._*gim-.:wr ’.D_g '3 A‘.
\

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

14" SHAFT
WATERSEAL BUSHING

“Rotary Waterseal Panel
Assemblies, with GRAF-SIL
Packing Glands, have an ex-

impairment of the seal or cellent five year customer ! W
other functional character- history on gas filled pressur-

istice. E-3LW terminals are  ized components. They are 1

now being used at 1000 psi  available for Y4” shafts and (!
static oil pressure and under- for potentiometers and ¢ |
go 5000 psi tests.” switch bushings.” i J

| [P0 'y

“NEQ-SiL's proven Hermetic tealing comp fs will
rejects resulting from breakage, strains, cracks, etc. Each NEO-SIL
component Is pressure checked at 25 psi - fo meet military require-
ments and as Gpelied o our units, NEO-5IL rubber will resist abusive
temperature cycling, solt watsr, most acids and clkaliss, 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 Piug In Heoders, Multiple Pin Heoders, Hermetically Sealed
Cables,-Hermetically Secled Line Cords With Plugs For Europsan use,
Meter Gaskets, Panel Gaskets, Adapters (U.S. to Continental), Coil
Forms, Crystal Confacts and other malded bakelite and NEO-SIL rub-
ber unifs."”

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

Your spacial problems sre solicited.

NEO-NIL

CORPORATION

26 CORNELISON AVE., JERSEY CITY 4,N.J.
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LABORATORY for ELECTRONICS, INC.

Founded in 1946, Laboratory for Electronics has grown ever since in size,
experience and creative ability. As prime contractors for the United States Government
on important classified projects, the company pioneered in the development

of many new and advanced electronic devices. Soon Electronic Equipment will be
ready for commercial distribution . . . research and engineering have been

underway for years . . . production has now started. Look for Laboratory for

Electronics advertising on your desk and Laboratory for Electronics salesmen

at your door. The news they bring to you will be interesting and important.

- 43 LEON STREET BOSTON 15, MASS.
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STRAIGHT-LINE THINKING

WITH NEW ALDEN COMPONENTS
FOR PLUG-IN CONSTRUCTION

“"I.'o design Electronic Eﬁuiism

TERMINAL MOUNTING CARDS
ORGANIZE CIRCUITS QUICKLY

ALDEN BASIC CHASSIS

Easily fabricated sub-assemblies built
into equipment that has utmost ease
of service and operation.

#,

Portable

<"’\

ent that must be produced quickly and in quantity, make

your model with Alden Basic Chassis and 20’ Packages. Save vital engineering and
planning time — machine and tool hours — critical material and manhours.

i A it o b e bt .

(D orcanizE circuiTs
QUICKLY FOR SYSTEMATIC
LAYOUT AND CONSTRUCTION

Schematics of most all electronic equipment can be
broken down into circuit blocks of logically associ-
ated functions. These functional circuit blocks can
be mounted readily either in the Alden 20" plug-in
packages or Basic Chassis unit. The ctube sockets
and associated components lay out quickly on full
scale Unit Planning Sheets for mounting on terminal
cards. These special pre-punched, multi-hole ter-
minal cards have wide flexibility to take an infinite
variety of circuit variations. Both sides of card
can be used to obtain maximum component density
area. Using the Unit Planning Sheets, functional
circuit units — components and housings — are
all planned in one step.

20" Plug-in Packages

T 2%

| or ‘Sn;éller lﬁlits Aiﬂen'

@) GET THE MOST NATURAL,
EASY SUB-DIVISION OF
LABOR IN MANUFACTURE

Solder terminals and sockets quickly rivet to Alden
terminal card according to layout on Unit Planning
Sheet. Components snap into the special Alden
Miniatare Terminals which hold them for solder-
ing. — (No twisting or wrapping of leads neces-
sary). — With all tube sockets and their associated
components mounted on one card — the wiring
and soldering of circuits is an open, easy-to-work
sub-assembly operation.

<<

- L3
L

[s—
@ Miniature Terminals
650 Series

Terminal cards bave been designed to accommodate
tremendous number of circuit variations — to make
neat tube and component sub-assemblies with a
minimum of wiring.

Here is a_ plug-in package unit using the above
method of converting schematic into finished as-
sembly quickly. Simply mount the completed ter-
minal card sub-assembly on the Alden 20" Non-
Interchangeable base, dip soldering the leads and
adding cover or housing and handle . . . In opera-
tion, visual or instrument checks are easily made
— 1f trouble occurs doubtful units are quickly
isolated — these units easily unplug and a compre-
hensive inspection made. Spare units can be plugged
in 5o equipment doesn’t have to be inoperable while
repairs are in process,

20" Non -Interchangeable

B
ase Mounting Sockets

Ui e

''20"" Rack and Chassis

Constuction

Shielded
Construction

@INSURE' THE LOWEST
OPERATING AND SERVICE
COSTS IN FINAL EQUIPMENT

The ALDEN BASIC CHASSIS UNIT is rapidly
completed by mounting terminal cards into the
chassis — soldering unit cables and making con-
nections to Alden Color Coded Back Connectors
and detachable front panel. Completed unit is
easily piloted in and out of rack with the Serve-A-
Unit Lock. Open sided construction, aided by the
neat direct front and back connections, gives instant
accessibility for rapid circuit checks and service.

Alden Terminal Caord System means minimum of
intercabling — but even this cabling can be laid
out easily and proceed as simple sub-assembly. Open
sided chassis construction makes cable easy to wire
to front panel, terminal cards and back connectors,

Back Connectors — 462 Min Series

The Alden Back Connectors are units that can be
discretely positioned on the back of the chassis —
isolating lines with incompatible voltages, currents,
or frequencies. This design insures accessible solder |
terminals for soldering — avoids rat nests of con-
gested conventional back connector wiring. — Color
coded, the Alden back connectors provide beautiful
operational or service check points for all leads to
and from chassis.

Hinged front ponel design of chassis—allows rheo-
stats, indicator lights, jacks, etc. to be mounted on
panel as another easy-to-work sub-assembly. This
panel attaches easily to chassis — is wired — swung
up and fastened with Alden Target Screws.

Assembled — Basic Chassis simplifies the operation
of your equipment — Slashes service and mainte.
nance time. Smooth, positive insertion and removal
of the chassis is provided by the Alden "'Serve-A-Unit
Lock™

TO GET STARTED QUICI(I. y! ‘phone our New Products Director for an appointment to visit our plant
— Wire for a sample Basic Chassis at $40.00 or an Open and Closed Alden ‘“20’’ Plug-in Package at $10.00 —
or write Dept. E

ALDEN PRODUCTS COMPANY

for Booklet: Basi¢c Chassis and Components for Plug-in Unit Construction®’.

117 North Main Street - Brockton - Massach




A COMPLETE APPROACH TO

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.

TYPE 295 TYPE 294-A
8 high-speed. single-frame high.voltage, high-frequency
X J 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 u ssc, PULSY
T, T-AHF,

DIk, TO Dabg
34

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 simultaneously
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 lightoutput 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. ).

42

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.

for Coegegly
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R.F. HIGH

VOLTAGE
POWER

SUPPLY

OW EXPANDED PRODUCTION FACILITIES »

28 YEARS OF SPECIALIZED EXPERIENCE * PROGRESSIVE ENGINEERING

MODERN MANUFACTURING METHODS + RIGID QUALITY CONTROL =R
i Core and Powder Tnon Core (odle - Standard on to Specifications R ONES ‘

¢ INQUIRIES INVITED -

CHOKES + INDUCTORS + CIRCUITS - FILTERS *« NEYWORKS UNIVERSAL °* PROGRESSIVE ° BANK +* RANDOM : SINGLE LAYER

9. W. Wellen Company

5917 SOUTH MAIN ST, LOS ANGELES 3, CALIFORNIA
In Canada—Atlas Radio Corp., Ltd. 560 King $t. West, Toronfo 2B
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YOUR
COPY

of this
new book

awaits
your request

ationt

v 099

A BB R

I

nubior

=

il
et T e
S T
=

technical portrait
of an
unusual
product
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G A &F. Carbonyl
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G A & F Carbonyl Iron Powders are unique
<. This new book is unique . . . Here is the
most comprehensive treatment ever given
to the characteristics and applications of
Carbonyl Iron Powders.(The 3-page bibli-
ography alone is a valuable addition to

your reference library.)

This book was written for the manufacturer
or engineer who wants a maximum of facts
with a minimum of verbiage. 80% of the

ANTARA.

story is told with photomicrographs, dia-
grams, performance charts and tables.
Established applications are fully covered;
new applications are suggested. Ask your
core maker, your coil winder, your indus-
trial designer, how G A & F Carbonyl Iron
Powders can improve the performance and
reduce the cost of the equipment you man-
ufacture. Write us — without obligation —
for your copy of this new book. Kindly
address your inquiry to Dept. 11.

CHEMICALS

DIVISION OF

GENERAL DYESTUFF CORPORATION

435 HUDSON STREET « NEW YORK 14, N. Y.

Iron Powders. ..

ELECTRONICS — January, 1952
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Carboloy
Alnico
permanent
magnets
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and with

Energy-Potential Right

Do you need permanent magnets . . . to improve a meter,
motor, instrument or other essential product? To modernize
a chuck or holding assembly? Or for one of the many com-
munication applications?

Then, whether cast or sintered . . . specially designed or from
standard stock . . . in blank, assemblies or subassemblies,
you'll find that Carboloy Alnico permanent magnets are
right for you.

For Carboloy magnet engineers, backed by the very men who
first developed permanent magnets, expertly design magnets to
your exact specifications . . . or select the proper magnet from
among the many thousands already designed and in stock.

Strict Carboloy quality controls and expansive facilities assure
you better-built magnets, too. Each tops in quality . . . the
absolute in uniformity . . . and eack guaranteed to meet or
surpass the industry’s external energy minimum. And, once
your magnet order has been accepted and scheduled, it is
delivered right on the dot, as promised.

If you need help in a hurry on permanent magnets, contact
Carboloy magnet engineers now. Turn your problem over to them.
Send specifications, or write for Standard Stock Catalog PM-100.

CARBOLOY

DEPARTMENT OF GENERAL ELECTRIC COMPANY
11139 E. 8 MILE BLVD,, DETROIT 32, MICHIGAN

FIRST IN MAN-MADE METALS FOR BETTER PRODUCTS

*“Carboloy"" is the trade-mark for the products of Carboloy Department of General Electric Company
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PEAK

IN
POWER
VERSATILITY
QUALITY
PERFORMANCE

HERE ARE THE FACTS AND FIGURES:

CONTACTS: 10 amp. standard. 24 volts D.C,, 115
volts A.C.
15 amp. contacts available.

SENSITIVITY:D.C.: 4 pole 1.5 watts

2 pole .7 watts
A.C.: 4 pole 5 volt amperes
2 pole 2.5 volt amperes
Can also be furnished in 6 pole AC
and DC up to 4000 Ohms.

COIL: To 115 volts D.C., 230 volts A.C.
NOMINAL HEAT RISE: D.C. 30°C above room ambient

A.C. 45°C above room ambient

MAX. INPUT FOR 85° RISE: D.C. 5 watts
A.C. 11 volt amperes

MOUNTING: Base or end mounting
WEIGHT: 4.5 0z. 4 P.D.T,
WEIGHT HERMETICALLY SEALED: 7.7 oz.

DIMENSIONS: Open Relay—2's", 14", 21"
Sealed Relay—3'4", 14", 2%¢"
Overall Mounting Flange—3'4"

A Quality Relay

The new Allied PK Relay is de-
signed to offer wersatilizy in a
power relay where quality and
low cost are factors. Bes des sta-
bility in operation its celiability
allows a range m up_:.icu(ions
from high quality instruments to
vending machines. The FEU relay
will comply with Unde-writers'
Laboratories requitements and can
also be supplied hermietically
scaled.

Bulletin PK gives cemplete
details. Send for your copy
today.

Be sure to send for your copy of
Allied's Relay Guide. 1o gives the
engincering data for 27 Allied
relays in a concise tabuw ar form
for casy reference.

Center to Center Mounting Holes—2''/\¢"

ALLIED CONTROL COMPANY, INC. 2eASTEND AVENUE, NEW YORK21,N.Y.
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The manufacture of injection-molded powdered-iron
cores, just as in any other high-grade industrial op-
eration, requires carefully designed production ma-
chinery that turns out each item exactly the same as
the last.

Our equipment, contrived to serve the diverse needs
of the European market, is versatile enough to take
on the problems of American designers, however
complex or in whatever volume.

Our large Research Department stands ready to give
immediate technical assistance, Why dont you sub-
mit your model specifications to us and let us quote
you prices for volume production, based on our
study and previous wide experience?

A glance through our descriptive brochure, sent
to you without obligation, will show you the char-
acteristics of the hundreds of standard parts we have
already turned out for discriminating manufacturers.

Luboratoire Endustriel de Physique B ppliquse
67, Rue M.A. - Colombier - BAGNOLET (Seine) FRANCE

..............................................................................

........................ Pub. GEAD . Paris
o free book G|

STATE ..

MEMBER FEDERATION NATIONALE DES SYNDICATS DES INDUSTRIES RADIOELECTRIQUES ET ELECTRONIQUES



ARENA - AUDAX - SAFCO-TREVOUX

% R

VEDOVELLI

"'SS PRODUCTION

' * ATTRACTIVE PRICES
% HIGHEST STANDARDIZED QUALITY
ELIABLE ON TIME DELIVERY

ARENA

ALLTYPES OF VARIABLE CONDENSERS
FOR RADIO BROADCASTING AND ALL |
' ELECTRONICS APPLICATIONS BY THE
GREATEST PRODUCTION IN EUROPE

AUDAX

ALL TYPES OF LOUDSPEAKERS BY ¢
THE MOST IMPORTANT PRODUCTION
ON THE CONTINENT

SAFCO-TREVOUX

CAPACITORS OF ALL TYPES BY (L

= ~ .'"};;
" THE MOST IMPORTANT SPECIALIZED =
PLANTS ON THE CONTINENT
VEDOVELLI -
QLS

TRANSFORMERS AND COILS FOR q\/
RADIO - T.V. AND ALL ELECTRONICS \ﬂ
AND INDUSTRIAL APPLICATIONS

DEAL WITH THEIR

=1 SIEMAR

EXC

'62; RUE DE ROME, PARIS-8°
ARENA -

LUSIVE EXPORT DEPARTMENT
- TEL. LAB. 00-76

AUDAX - SAFCO-TREVOUX - VEDOVELLI

MEMBER FEDERATION NATIONALE DES SYNDICATS DES
INDUSTRIES RADIOELECTRIQUES ET ELECTRONIQUES

)

(1. .
High stability

Resistors

20 Actual Size

Very low noise level and
temperature coefficient
1/4,1/2, 1 watt and 2-3 watts
models.
Available from + 10 % to
+ 0,59 tolerance.

Noiseless N
Potentiometers

Available without
switch and with multi-pole
switch - Every variation
curve obtainable.

Ask for free catalog

Name _.
Address

Distributor for US.A. :

ARNHOLD CERAMICS INC.
11-54, 44th. Drive

LONG ISLAND CITY-I
U.S. A

GEAD

NUY.

RADIAC S. A
206, Rue Lafayette, PARIS-Xe

(FRANCE)
CABLES : SARADIAC-PARIS

MEMBER FEDERATION NATIONALE DES SYNDICATS DES
INDUSTRIES RADIOELECTRIQUES ET ELECTRONIQUES




Business
to Use

The Facts
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You Know Your Products

are PROTECTED....

Long ago, the makers of BUSS fuses
realized that you never know when a fuse
might have to operate to protect expensive
equipment. It might be the day installed . ..
or weeks, months. .. even years later, in
the hands of someone thousands of miles

away.

That's why, for 37 years, BUSS has
emphasized quality . . . finding new ways
to make better fuses . . . and making
new test equipment to be sure every fuse is
up to standard. Today, every BUSS fuse is
electronically tested for correct electrical
characteristics . . . for size, straightness of
caps and other physical properties.

These important safeguards make sure
that you and your customers get the right
kind of electrical protection. BUSS fuses are
made to protect — not to blow needlessly.

When your problem involves electrical
protection, call in a BUSS Sales Engineer.
He is at your service — to help you select or
design the fuse best suited to your needs.

Bussmann Mfg, Co.,

University at Jefferson,

St. Lovis 7, Mo.

{Division of McGraw Electric Co.}

Please send me bulletin SFB containing complete facts an BUSS
smoll dimension fuses and fuse holders.

[T Y- SO UUUUPRUOUI | | [ SO ——, -
(=, 1-7-1, 3 O S S S S —
Address......... — e e e B e g S -
City & Zane... ... o i e ik e St O e R B
ELRC-152
- — o — > e e ——— — —— o —mn W = - e =
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40-va amplistat

e

Educational amplistat

-E AMPLISTATS PROVIDE
N DC AMPLIFICATION

@ INSTANT STARTING—No warm-up time

@ STATIC OPERATION—No moving parts, no maintenance
@ DURABILITY—Unaffected by moderate shock or vibration
® LONG LIFE—Will operate indefinitely without attention

As part of a continuing effort to better
serve the electronics industry, General
Electric has recently enlarged its line of
amplistats  (self-saturating magnetic
amplifiers). These remarkable units, for
amplifying small d-c signals from rela-
tively low-impedance sources, can be
profitably applied to many control and
instrumentation circuits both in con-
junction with, and in pl<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>