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or Computers or Control Equipment

The Type SRA-16 “Bi-Mag” Register is a Rapid-Access 
Storage Device for use in storage, counting, and control of 
digital information in automatic computing or control 
equipment. Essentially an assembly of magnetic binary 
units, the device is inherently stable, long lived, and it has 
no moving parts to require maintenance.

This 16-stage shift register is intended for circuits hav
ing low’ energy transfer with an information rate between 
zero and 25,000 pulses per second. Input and output signals 
are 0.15amp across 10 ohms, lO/xsec duration. No standby 
power is required, and power failure does not result in 
loss of stored data. American Machine & Foundry Co., 
Dept. ED, 1085 Commonwealth Ave., Boston 15, Mass.

CIRCLE ED-1 ON READER-SERVICE CARD FOR MORE INFORMATION

Miniature Cathode-Ray Tube 
With Automatic Focus for Monitoring, etc.

Designed to be incorporated in electronic equipment for 
monitoring purposes, the Type 1CP1 miniature Cathode
Ray Tube permits observation of waveforms in various 
stages of complex circuits. Focusing of the beam is auto
matic, only one anode potential is required, and the heater
cathode insulation can withstand up to 250v.

The tube employs 6.3v, 0.6amp heaters, an anode voltage 
of 500v (min) and 800v (max), and a grid voltage for 
beam cutoff of —21v and —32v. Deflection sensitivity is 
90mm/v for the X plates and HOmm/v for the Y plates. 
It has a l"diain screen, electrostatic focus and deflection, 
a length of 100mm, and a green screen. Beam Instruments 
Corp., Dept. ED, 350 Fifth Ave., New York 1, N. Y.
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conventional single-turn potentiometers.

Principle. is possible to gain desired resolution and precision without
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10-TURN HELIPOT M 0 D E L S — C 0 N D E N S E D SPECIFICATIONS

Chicago:

For complete details contact 
your nearby Helipot represent
ative. Or write direct.

Designed for long life under severe operating conditions, the 
AJ Series is widely used where small size and weight are vital.

There’s a 10-turn Helipot
to meet your requirements

With the development of the original HELIPOT— 
the first multi-turn potentiometer—an entirely new principle of 
potentiometer design was introduced to the electronic industry. 
It made possible variable resistors combining high resolution and 
high precision in panel space no greater than that required for

ThP Hf lillOt resolution and precision settings require a long slide 
Drinninln wire. But by coiling a resistance element into a helix, it

wasting panel space. This principle is applied in various Helipot models 
with slide wires ranging from 3 to 40 helical turns.

Advantages are immediately apparent. In the case of the widely-used 
10-turn Model A Helipot, for example, a 45" long slide wire—coiled 
into ten helical turns—is fitted into a case 144" in diameter, and 2" in 
length. Another advantage of the 10-turn pot is that, when equipped with 
a turns-indicating RA Precision Duodial, shder position can be read 
directly as a decimal, or percentage, of total coil length traversed.

Model A Model AN Model AJ
No. of turns 10 10 10
Resistance Range 10 ohms to 

300,000 >hms
100 ohms to 

250,000 ohms
100 chms to 
50,000 ohms

Resistance Tolerance: 
Standard ±5% ±5% • ±5%
Best ±1% ±1% ±3%

•Linearity Tolerance: 
Standard ±0.5% ±0.5% ±0.5%
Best ±0.05% 

(IK ohms 
and above)

±0.025% 
(5K ohms 

and above)

±0 1% 
[above 5K ohms)

Power rating @ 40°C 5 watts 5 watts 2 watts
Mechanical Rotation 3600° ±4°

-0°
3600° ±1*

-0°
3600° ±12° 

-0°
Electrical Rotation 3600° ±4°

-0°
3600° ±1°

-0°
3600° +12 o 

- 0°
Starting Torque 2 oz. in. 1.0±.3 oz. in. .75 oz. in.
Running Torque 1.5 oz. in. r.6±.3 oz. in. .60 oz. in.
Net Weight 4 oz. 4 oz. 1 oz.

♦i.e. INDEPENDENT LINEARITY. The above linearity tolerances are based on the fol
lowing definition recently proposed to clarify and standardize nomenclature related to 
precision variable resistors. . . . “Independent linearity is the maximum deviation in per
cent of the total electrical output of the actual electrical output at any point from the 

best straight line drawn 
through the output 
versus rotation curve. 
(This line shall be 
measured through the 
extent of the effective 
electrical angle.) The 
slope and position of 
the straight line from 
which the linearity de
viations are measured 
must be so adjusted as

10-Turn Helipot Highlights
From the basic Helipot principle, model variations 
have been developed to meet new requirements:

Model A Helipot
the original 10-turn Helipot — 
provides a resolution from 12 to 
14 times that of conventional 
single-turn potentiometers of 
same diameter lineari
ties as close as ±0.05% in re
sistances as low as IK ohms.

The same multi-turn principle is also available in 3 turn units 
(Model C), and larger-dianieter units of 15 turns (Model B), 
25 turns (Model D), and 40 turns (Model E)—a type for every 
application from 5 ohms to 1 megohm.
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Model AN Helipot 
an ultra-precision version of the 
basic 10-turn Helipot. Produced 
in volume to extremely close 
electrical and mechanical toler
ances, this unit features preci
sion ball bearings (Class 5), 
servo mounting lid, plus linear
ity tolerance as close as ±0.025% 
as low as 5K. A 3-turn unit 
(Model CN) is also available.

Models A V and CN are particularly recommended for precise 
servo-mechanism applications and represent the most ad
vanced design and highest quality available today in the field 
of precision potentiometers.
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Model AJ Helipot 
a 10-turn miniature Helipot only 
% " in diameter, weighs 1 oz., has 
slide wire 18" long. Also avail
able with servo mounting (Model 
AJS) and servo mounting with 
hall bearings (Model AJSP). 
Linearities as close as ± 0.1% 
as low as 5K.
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Only Helipot is able to supply—in volume—multi-turn helical 
potentiometers with special features to meet your particular 
needs ... Special Shafts, Extra Spot Welded Taps at any posi
tion, Ganged Assemblies (except AJ), Special Temperature Co
efficients, etc. Send us your requirements!

Deslrn details on above units are subject to change without notice. 
Certified drawings .«vailable upon request.

ELECTRONIC DESIGN is circulated only to qualified 
electronic designers of U. S. manufacturing companies, 
industrial consultants, and government agencies.

If design is your responsibility, you qualify for a subscrip
tion to ELECTRONIC DESIGN without charge. The fol
lowing information is required: your name and title, your 
company's name, address, and main product.

These are some typical qualifying titles: chief engineer, 
chief designer, electronic engineer, electronic technician, 
project engineer, development engineer, research engi
neer, electrical engineer.

A subsidiary of Beckman Instruments, Inc.
SOUTH PASADENA 24« CALIFORNIA

field Offices: Boston, New York, Philadelphia, Rochester, Schenectady, Cleveland, Oehult, Chicago, St. Louis, 
Los Angeles. Seattle, Dallas. High Point. N. C. and Fort Mytrs. Fl rida. In Canada: J. 8. Root, Toronto, 

Export Agents: Frat horn Co., New York 36, New York.

If you have a design responsibility, not indicated by your 
title, please add a description of those responsibilities.
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.. with performance 
features that surpass 
larger octal relays.

MINIATURE 
THERMAL 

RELAY

• Miniature and Octal 
Sizes

• Hermetically Sealed in 
Metal Shell

• Adjustable and Non- 
Adjustable

• Heater Voltages up to 
230 Volts

• Fully Temperature Com
pensated

• Suitable for Military 
and Industrial Use

• Unequalled for Rugged
ness and Precision

I 
i
I 
I
I 
I 
i 
I 
I 
I 
i 
i 
i 
i 
i 
i 
i
I 
i 
i
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More and more engi
neers are finding other 
uses for these precise 
and rugged units—jobs 
which thermal relays of 
the usual bi-metal de
sign often cannot do... 
such as:

e tube Heater volt ge regulation 
e POWER SUPPLY OVERLOAD PROTEC

TION
e OVER- OR UNDER-VOLTAGE ALARM 

OR CUT-OFF
e LOW OR HIGH FREQUENCY CUT-OFF

To receive technical information 
on these new applications, as it 
comes off the press, and our bul
letin on Time Delay Relays, just 
mail the coupon below.

CONTROLS INC.

18 Hollywood Plaza’ 
East Orange, New Jersey

G-V CONTROLS INC. e 18 Hollywood Plaza, East Orango, N. J.
Please send me your bulletin on Thermal Time 

Delay Relays and information on new thermal relay 
applications. I am particularly interested in

CIRCLE ED-4 ON READER-SERVICE CARD FOR MORE INFORMATION



Here’s how to get Editorial

GOOD USABLE POWER
AT UHF

Compare Sylvania Rocket Tube's Performance

SOO
TUBE

700

600

500

400
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Sylvania Electric Products Inc.
Dept. 3E-4002,1740 Broadway, N. Y. 19, N. Y.

Please send me latest data sheets concerning Sylvania
Rocket Tubes

ing 
beii 
thei 
is i

The best possible insurance for maintaining this 
editorial policy is to publish the material you want 
to read. Accordingly, we solicit your suggestions on 
the kind of articles and the specific subjects you 
want covered.

We also welcome contributed articles which fit our 
editorial policy. They should be brief (3000 words or 
less) and informative, with practical design informa
tion of direct value to the electronic designer. Design 
data sheets (similar to the one appearing on pages 
10 and 11 in this issue), in the form of charts, graphs, 
nomographs, tables, etc., are especially desirable.

A brief outline of the article you have in mind 
will bring a quick response from us as to whether or 
not we can use that type of material. On request we 
will be glad to send prospective authors detailed spe
cifications covering our editorial requirements.

ELECTRONIC DEVICES; RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC TEST 
EQUIPMENT; FLUORESCENT TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT 

BULBS; PHOTOLAMPS; TELEVISION SETS

Sylvania Rocket Tube Type 2C37 
supplies 450 Mw at 3300 Me.

Because of their high power 
throughout the UHF spectrum, 
Sylvania rocket tubes are especially 
recommended for service as pulsed 
oscillators, cw oscillators, rf 
amplifiers and frequency multi* 
pliers • • • this is one more reason 
why it will pay you to 
specify SYLVANIA.

Resides receiving well over 20,000 direct inquiries 
on the product, literature items, and advertisements 
that appeared in our first issue, we have had many 
expressions of keen interest in our editorial concept— 
to publish exclusively that material which is of direct 
interest to electronic design, development, and re
search engineers.

Whether or not you plan to send us articles, we 
want your suggestions, comments, and criticisms. 
With these before us, Electronic Design cannot 
help growing in usefulness to the electronic indus
tries with each succeeding issue. This will keep our 
readers happy and will give us the satisfaction of a 
job well done.

This is the third issue of Electronic Design. So 
far, we have had very gratifying response to our 
magazine. Our readers apparently like what we are 
doing.

2500 3000 35001500 2000

Typical UHF Triode Performance
Power Vs Frequency (For Sylvania Rocket Tube Type 2C37)

900 ____________ ____________ ____________ ___________ -
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Electronic Flowmeter ... A new type of electronic 
flowmeter capable of measuring the air currents in a 
still room or the rapid flow of fluids in pipes utilizes 
the change in velocity of sound waves as a measure 
of fluid flow. It has a very fast response and does not 
obstruct the fluid currents to make the measurement. 
Furthermore, the signal-to-noise ratio is sufficiently 
high to permit measurement of very small velocities.

In the device, a sound wave is transmitted over a 
fixed distance through the flowing fluid, and the phase 
of the received wave is compared with that of the 
transmitted wave. The sound energy is imparted to 
and taken from the fluid through the walls of the 
containing vessel, and no part of the measuring sys
tem need come in direct contact with the medium 
under study.

The transmitter and receiver of the instrument are 
exchanged periodically (without changing their loca
tion) by using identical magnetostrictive or piezo
electric exciters as transmitter and receiver and 
switching their connections alternately to the receiv
ing and transmitting channel. The phase meter then 
displays two phase shifts alternately: one a function 
of the sound velocity plus the fluid flow, and the 
other a function of the sound velocity minus the fluid 
flow. The difference between the two phase shifts is a 
measure of the velocity of the fluid. This arrangement 
eliminates errors that might be caused by changes in 
distance or propagation velocity when measuring 
fluid flow in instances other than those involving 
extremely high velocities.

Nylon Thermistor Tubing . . . Extruded Nylon tub
ing about the diameter of an ordinary lead pencil is 
being used to encase one type of glass enclosed bead 
thermistor used in time-delay circuits. The thermistor 
is inserted in a length of tubing, and the ends of the 
tubing are pressed flat under heat in a hydraulic 
press for a given time to give the nylon the “set” 
desired. Connecting leads extend outside the nylon 
casing.

The tubing provides mechanical protection of the 
glass bulb, electrical insulation (no metal caps are 
required), and protects against straining the glass 
bulb when the connecting leads are flexed. The nylon 
readily takes the shape desired and is heat resistant. 
Assembly of the unit is rapid and simple, and cost 
reductions have been achieved by using this tubing 
instead of a phenolic cartridge with metal end caps

“Mylar” ... A recently developed synthetic plastic 
film known as “Mylar” shows promise of becoming a 
chief contender for replacing paper as the dielectric 
in capacitors. Investigation of the material has shown 
that it has excellent insulation resistance, tempera
ture coefficient of capacitance, and operating temper
ature range characteristics.

“Mylar” (polyethylene terephtalate) is unusually 
strong. It has a high softening point and is available 
in very thin films which make it especially suitable 
for capacitor insulation. Compared to mineral 
oil impregnated paper capacitors, unimpregnated 
“Mylar” capacitors show higher dielectric strength, 
higher insulation resistance, and can be operated at 
higher ambient temperatures. Their loss characteris
tics are comparable with those of impregnated paper 
units, and capacitance stability over the usual range 
of ambient temperature approaches that of mica 
capacitors.

Design Note ... In the design of small radio sets 
that incorporate “ON-OFF” pilot lights, it often is 
not possible to place the lamp at the point where the 
light is needed and still make the lamp accessible 
for replacement. In one set, this problem is solved 
by using “Lucite” rod to pipe the light to the desired 
location.

In order to conform with Underwriter Laboratory 
specification and to make the lamp accessible for re
placement, the pilot lamp was placed at the top of 
the chassis near an opaque speaker cone. The bent 
“Lucite” rod pipes the light from the pilot light 
through the chassis and around a 90° bend to a 
“jewel” pattern clear escutcheon at the bottom of 
the front panel of the cabinet. This escutcheon lights 
up whenever the set is in operation. Mounting of the 
rod is accomplished by means of a rubber grommet 
in the chassis.

Radio Propagation Laboratory ... A major labora
tory of the National Bureau of Standards is being 
constructed at Boulder, Colorado. It will house the 
Bureau’s Central Radio Propagation Laboratory and 
will be equipped with complete and modern facilities 
for research on the propagation of radio waves as well 
as the expanded utilization of the radio spectrum 
now being used for F-M, TV, facsimile, and radar.

V-H-F Transistor Transmitter ... A tiny trans
mitter, built around a single point-contact develop
mental transistor, has been used in a regular 
amateur transmission to contact three “ham’’ radio 
operators in the New Jersey area. The transmitter, 
operating on a frequency of 146Mc, was powered by 
a small 22-1/2v hearing-aid battery, and a quartz 
crystal was used to control the frequency. Each of 
the operators contacted reported the signal strong 
and clear, and the farthest station contacted was 25 
miles away.

Needle Drag Distortion ... A recent study indi
cates the existence of a type of distortion which some
times occurs in phonograph record players. It has 
been found that if a phonograph needle can move 
longitudinally (tangentially) with respect to the 
groove of an ordinary laterally recorded disc, the 
needle will not follow perfectly the lateral excursions 
of the groove, and “drag distortion” will result. When 
records are played, this distortion can result in spuri
ous tones of greater amplitude than the tones origi
nally present.

Several possible causes are suggested for the long
itudinal motion of the needle which produces the 
distortion. One is the well-known “pinch” effect 
caused by uneven width of the record groove. Another 
is the varying force which the sides of the record 
groove exert against the stylus. A third is the change 
in friction with changes in the pressure and velocity 
of the stylus in the groove. It also appears probable 
that a form of drag distortion can arise in the re
cording operation if the recording stylus is not suffi
ciently rigid.

It is interesting to note that the investigation of 
this phonograph needle distortion was a by-product 
of a military research program. Telemetered informa
tion from experimental weapons often is recorded on 
discs, and the distortions introduced in the recording 
and reproducing processes can become serious enough 
to cast doubts on the significance of the indicated 
measurements. Analysis of possible sources of error 
in these recorded measurements led to the study of 
distortion introduced by phonograph needle drag.

Scholarship Fund ... A scholarship fund has been 
established with the purpose of stimulating interest 
among high school graduates who intend to select elec
trical or electronic engineering for their profession. 
The scholarships are to be given in both Los Angeles 
and San Francisco, and the institutions receiving the 
awards in 1952 and 1953 include California Institute 
of Technology, Stanford University, University of 
California in Los Angeles, and University of Southern 
California. Freshmen are eligible for the awards which 
will be made solely by the deans of the schools of 
engineering in the respective institutions.



A Precision

OscillatorTransistor

OUTPUT

^UUf

40/////

ELEELECTRONIC DESIGN • February 19536

100 
kA

L3
Hg CELL

AS PART OF A PROGRAM devoted to the im
provement of measuring and calibrating stand

ards, the National Bureau of Standards has developed 
a crystal oscillator that is small, portable, dependable, 
and accurate over long periods of time. The new oscil
lator unit, developed by Peter G. Sulzer of the NBS 
staff, utilizes a junction transistor as the source of 
driving power for a high-stability quartz crystal unit. 
All components of the circuit, including the power 
supply, fit into a metal tube less than 2"diam and 
about 7" long. At an operating frequency of lOOkc, 
the long-period drift in the first model was about 3 
parts in 109 per day.

Basic to most work in research, development, and 

TYPE 2517 
JUNCTION 

TRANSISTOR 22 kA lOOJt

10 Wf

XTAL
01/// 6mh

engineering is an accurate reference or standard to 
which time-intervals and frequencies may be precisely 
compared. In an attempt to reach a majority of the 
investigators who need these references, the National 
Bureau of Standards maintains radio stations WWV 
(Washington D.C.) and WWVII (Territory of 
Hawaii), which transmit standard frequencies (2.5, 
5, 10, 15, 20 and 25Mc) and standard time intervals 
continuously, night and day. The frequencies that are 
transmitted are accurate to 2 parts in 108, and con
stant to better than 1 part in 10” per day.

To obtain the most precise operation of conven
tional laboratory type frequency standards, the sig
nals from WWV or WWVII are used in the calibra

tion procedure. The greatest continuous accuracy is 
achieved by making the calibration at those times 
when the received standard frequencies are most effi 
ciently propagated by the ionosphere. But laboratory 
type standards of the highest stability are expensive 
to buy and to operate, and their use has been gener
ally limited to the larger laboratories and research 
centers. In addition, these standards normally involve 
such auxiliary equipment as lead-acid batteries, vol
tage regulators, power supplies, a multiplicity of com
ponents, complex temperature controls, and also 
require large floor space and highly trained operating 
personnel. The use of transistors in oscillators, coun
ters, amplifiers, etc., shows great promise of making 
a high precision frequency standard and crystal clock 
available when needed. With the development of the 
transistor oscillator, that part of a compact, high- 
precision crystal clock is now a reality.

The major components of the transistor oscillator 
are a Type 2517 junction transistor, a high-precision 
lOOkc GT-cut quartz crystal unit,1 and a long-life 
mercury7 cell. The dry cell supplies power to the whole 
unit (1.35v at lOO^amp), and has an active life, 
under these conditions, of five or more years.

Two of the requirements that must be met in de
veloping a high-stability crystal oscillator are con-

Fig. I. Exploded view and cir
cuit diagram of the transistor 
oscillator. The unit fits into a 
metal tube less than 2" diam 
by about 7" long. The mer
cury cell at the right furnishes 
all the power required by the 
oscillator (l.35v at 100/zamp). 
The circuit components, includ
ing the transistor, are lumped 
together in a bakelite form 
(center) which can be "potted" 
in a casting resin for rigidity.
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stancy of phase shift in the feedback loop associated 
with the crystal and constancy of the amplitude of 
oscillation. A constant phase shift is obtained by 
using large, stable “swamping” capacitors at both 
crystal connections and by using highly stable com
ponents in the remainder of the circuit. Excellent 
amplitude stability is achieved by operating the 
transistor in such a manner that collector-voltage lim
iting is produced.

The transistor is used in the grounded-emitter con
nection. It produces an output of 0.8v across a tuned 
circuit connected to the collector electrode. The tank 
circuit, composed of a 350mmfd capacitor and a 6mh 
coil, is designed to oscillate at lOOkc; however, the 
magnitude of the voltage is too high to be applied 
directly to the crystal unit. Consequently, the voltage 
is reduced by means of an attenuator, which consists 
of a 40mmfd and a O.Olmfd capacitor in series from 
the collector electrode to ground. The driving current 
(less than 100/zamp) for the crystal is taken from 
the junction between these capacitors. The crystal 
voltage is coupled to the output through a lOOmmfd 
capacitor.

Over half of the space in the l-3/4"diam x 7" 
metal tube is consumed by the crystal, which is 
mounted in an evacuated glass envelope. The tran
sistor, coil, capacitors, and resistors are supported on 
a bakelite frame that may be “potted” in easting resin 
to add to the rigidity of the section. The mercury cell, 
only about 1/2" deep, is at the base of the assembly 
and is insulated from the metal “can” by a bakelite 
shield.

Determinations of the frequency stability with 
changes in temperature and supply voltage have indi
cated that the frequency varies approximately 1 part
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Fig. 2. Basic components of the oscillator, showing
the transistor (left) and the quartz crystal unit (right).

/1/V

carbonyl iron

in 108 per nU, and I part in 108 per 0. lOv. The transistor 
oscillator was also compared with the standard oscil
lators controlling the transmissions of WWV. Short 
time variations were about ± 3 parts in 101(’, and the 
long interval drift (in days) indicated changes of 
about 3 parts in 10” per 24 hr. These figures are com
parable to those obtained from vacuum tube standard 
oscillators, particularly at the time of their initial 
installation. Fortunately, frequency drift in the 
quartz-crystal unit of a conventional type standard 
oscillator normally decreases with age. It should also 
be noted that because the oscillator has just recently 
been developed, no data exist in regard to long-time 
stability in terms of years.

The compactness of the unit lends itself to more 
convenient and portable temperature control mea
sures. Heretofore standard quartz oscillators or 
quartz clocks have required relatively complex tem
perature control apparatus (operating at tempera
tures up to 60°C) and special high-reliability power 
sources.

Tests were conducted on the new oscillator with the 
complete unit operating at 0°C. Reasonable temper
ature stability was achieved by merely placing the 
oscillator in a “Dewar” flask containing crushed clear 
ice. Among the results was an indication that the re
duced temperatures were responsible for reducing 
drift and increasing the Q of the quartz crystal unit. 
Thus, it now becomes possible to make available a 
readily-portable continuously-oscillating frequency 
standard that may be carried to all parts of the world.

1 High Stability Quartz Crystal Unit for Frequency 
Standards, J. P. Griffin, Bell Lab. Record, Vol. 30, 
No. 11 (1952).
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... the technical portrait of an 
unusual product

TEMPtRATURt STABILITY^

• G A & F Carbonyl Iron Powders are unique — This new 
book is unique . . . Here is the most comprehensive treat
ment ever given to the characteristics and applications of 
Carbonyl Iron Powders. (The 3-page bibliography 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 story is told with photomicrographs, diagrams, 
performance charts and tables. Established applications 
are fully covered; new applications are suggested. Ask 
your core maker, your coil winder, your industrial de
signer, how G A & F Carbonyl Iron Powders can improve 
the performance and reduce the cost of the equipment 
you manufacture. Write us—without obligation—for your 
copy of this new book. Kindly address your inquiry to 
Department 43.

^ANTARA CHEMICALS
DIVISION OF

F GENERAL DYESTUFF CORPORATION
435 HUDSON STREET • NEW YORK 14, N. Y.
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The TV Receivers as a Source of Interference

Beat

46

ELECTRONIC DESIGN • February 1953 El8

35

36

sei 
ot 
Pl 
m

42

43

44

45

Frequency 
(kc)

Table I. Harmonic Relationship of TV Sweep Fre
quency with New York City Broadcast Stations.

15.75Okc 
Harmonic 

No.

N.Y.C. 
Broadcast 

Station

¡ally
i »arti 

c an, 
1 < »urs.

Phi

37

3h

39

40

41

TV Interference—A Design Problem
Eugene A. Anthony 

General Electric Company, Marketing Services Division

THE general problem of TV interference is becom
ing increasingly important as the number of TV 

receivers in use increases, and as utilization of the 
ultra-high frequencies advances. It is a two-pronged 
problem involving both the generation and the recep
tion of interference. The relative importance of these 
aspects is a matter of viewpoint; it depends upon 
whether you happen to be a TV viewer at the 
moment, or whether you are listening to a “conven
tional” radio receiver. In either case, the problem is 
growing and will continue to grow in magnitude 
unless development keeps pace with the situation.

Part of the problem-growth results from the sheer 
weight of the ever-increasing number of sets in use 
and with the increase in picture sizes. Utilization of 
the u-h-f channels also increases interference prob
lems. TV sets soon will be operating at frequencies 
much higher than those of present v-h-f channels. 
Present services operating at frequencies above v-h-f 
channels have not constituted an interference prob
lem. However, they may represent a potential source 
of u-h-f interference. The advent of color TV may 
also introduce new interference elements.

In view of these future prospects, as well as pres
ently existing conditions, it is of prime importance 
that our engineering talent be directed toward reduc
tion of the two-pronged threat to TV health. The 
RTMA is presently engaged in serious consideration 
of the problem, and is trying to develop specific 
recommendations for its solution. It is reasonable to 
suppose that these recommendations will be limite 1 
by practical consideration of the state of the art, so 
that development toward the objective of interfer
ence reduction will continue to be of great impor
tance.

It is with these thoughts in mind that the following 
material is offered. The immediate objective is to 
stimulate constructive thinking on the problem 
rather than to provide an exhaustive treatment of the 
subject. It is obviously beyond the scope of this 
article to do the latter.

How TV Influences the Design 
of High-Frequency Communication Transmitters

The advent of widespread use of TV sets has re
sulted in increased exacting demands on the design 
of high frequency communication equipment, partic
ularly the type intended for use within a TV area.

Amateur, police, and similar transmitters fall within 
this classification. The signal produced by these 
transmitters must be free of harmonics or spurious 
output to be “clean”. If the signal is not “clean”, the 
possibility of “TVI” (TV interference) looms.

Often, these transmitters employ oscillators at a 
frequency below the required signal frequency, and 
multipliers are used to generate the final frequency. 
Each of these offers an interference possibility.

Many techniques are employed to clean up the 
signal. These include shielding and filtering to a far 
greater degree than had been previous standard 
practice. Generally, the equipment requires much 
more engineering design effort and material expense.

Tank circuits, for example, have ceased to be 
simple in conception. Now, v-h-f and u-h-f resonances 
must be tracked down and eliminated and traps may 
be needed. Coupling techniques are changed; capaci
tive coupling is being replaced by inductive coupling, 
usually through links so that more tuned circuits, 
components, controls, and space are required to do 
the same job.

Operating characteristics of r-f amplifier tubes are 
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becoming more important and more critical. Ven 
often, sacrifice in efficiency is made by driving 
these tubes more like Class B amplifiers rather than 
like Class C types, so as to reduce the amplitude of 
harmonics.

Antenna feed systems have changed. Now, complex 
filters are common, and open wire transmission lines 
are being replaced by coaxial cables.

Taking all this into account, TV hasn’t improved 
the lot of the high frequency transmitter designer or 
purchaser. Perhaps there is no need to sympathize 
with him, however, since we can observe simply that 
his heyday is over. Once there was a wide expanse 
of frequencies that no one cared about, and if you 
happened to spill some harmonics there, it did not 
matter much. Today, countless people are watching 
pictures on these frequencies with broad-band re
ceivers, which are very sensitive to these maverick 
signals; so, out they must go.

There is little question but that most transmitter 
people recognize their responsibility in this connec
tion, and that specific steps are being taken to meet 
it. New techniques are being developed every day to 
do an even better job.

The lay TV enthusiast is very sensitive to inter
ference in his reception produced by outside sources, 
but knows little of the interference generating possi
bilities of his own receiver. His attitude (the typical 
layman) on these matters is worth the consideration 
of the TV designer. It has two distinct parts: when 
he is the victim of outside interference he holds the 
manufacturer responsible, and usually does so with 
some emotion ; when his receiver is creating interfer
ence, and he is so advised, he holds the manufacturer 
responsible and usually remains aloof from the prob
lem. Tn other words, he believes that the designer is 
responsible for what happens.

The mere fact that there are relatively few specific 
complaints against this phase of TV design is no 
indication that the problem is not widespread. Tn 
most instances, the interference is not traced to the 
offending set because of the difficulty of doing this.

In the average apartment house or thickly popu
lated TV community, it is rather common to have 
ordinary broadcast receiver operation marred by a 
background of squeals. In some instances, particu-
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l. i ly when loop-antenna receivers are located in 
partment houses, it is almost impossible to get good, 

c an, squeal-free reception during TV broadcast 
hours.

This interference originates, of course, from the 
horizontal sweep system of the TV set at a base 
frequency of 15,750cy. The nature of the sweep 
circuit is such that harmonics are not only enhanced, 
but are required (to produce a good sawtooth wave), 
with the result that a great many harmonics appear 
th rough the broadcast band and even beyond. These 
are generally strong in the broadcast band, often 
are heard well into the short wave bands, and have 
even been heard as high as lOOMc (and higher). 
They are so close together that where one squeal 
leaves off, the other begins on a broadcast set, so 
that the only escape is by choosing a signal strong 
enough to overpower the interference. One die-hard 
radio listener observed that if TV can’t kill radio 
through its greater appeal, it can do it with squeals!

As an example of this situation, Table 1 lists the 
harmonic relationship of the sweep frequency to a 
portion of the broadcast spectrum, showing how it 
affects several broadcasting stations in New York 
City.

Although the harmonic number is high, the ampli
tude of these harmonics is appreciable. The reason 
for this is twofold: (1) we are dealing with a com
plex waveform which is necessarily rich in harmonics, 
and (2) the generating circuit operates at a high 
power level.

The 15kc problem is a serious one and deserves 
the careful attention of designers. Appreciable har
monic energy can be generated, in the sweep ampli
fier, damper, and high-voltage rectifier stages, and 
radiated into space as interference. These are all non
linear circuits and operate at relatively high power. 
They can easily include, and sometimes undoubtedly 
do, a combination of leads, capacitors, and other 
components which exhibit resonance at frequencies 
employed for broadcast use, and thereby enhance 
those nearby harmonics. As picture tubes become 
greater and utilize wider deflection angles and higher 
anode voltages, the sweep energy required also in
creases, as does the magnitude of the interference.

The interference may be coupled into the antenna 
system and radiated strongly over a wide area, it 
may be coupled into the power line with the same 
results, or may be radiated directly from the gener
ating circuits themselves. Elimination of the inter
ference may require better shielding, filtering, 
and/or component layout, wiring, and geometry, and 
requires the serious attention of the electronic 
designer.

Another common source of interference in a TV 
set is the local oscillator. Its victim is generally 
other TV sets. It is most common in these areas em
ploying many channels. An excellent example of its 
magnitude can be found in New York City. Here, 

WATV is received on channel 13 and is located in 
New Jersey. The signal, in the greater part of New 
York, is from good to poor, being just fair in most 
parts. Good reception, however, is difficult in almost 
every part of the city because the signal is generally 
marred by local oscillator interference from other 
sets (usually tuned to channel 9). Consequently, 
channel 13 is not considered a reliable signal by a 
great many New York viewers.

The same situation holds true in fringe and semi
fringe areas with channel 13, as well as other chan
nels. It is all too common to require elaboration here.

While the shifting of i-f frequencies to the 40Mc 
range does not prevent oscillator radiation, it does 
offer a partial remedy in that the oscillator frequen
cies then fall outside the TV channels, and inter
ference with other TV sets is eliminated. The 
likelihood of interfering with other communication 
services is very much smaller than it is with TV, in 
that the channels are much narrower, and almost 
exact coincidence is needed to produce interference. 
Interference is thus a smaller mathematical proba
bility. When it does occur, however, it is no less 
severe.

The fundamental requirement is, of course, to re
duce radiation of the oscillator itself. This may 
require better shielding, filtering, and better or more 
r-f stages. RTMA will, no doubt, recommend definite 
limits of oscillator radiated output so that work in 
this direction will become almost mandatory. More
over, shifting the i-f will not provide the answer for 
harmonic interference with u-h-f channels; reduc
tion in radiated oscillator power will be necessary.

TV Interference from External Signals

In addition to the generation of broadcast inter
ference and of interference with other TV sets, the 
general problem of TV interference includes elimi
nating external interfering signals from the TV set 
itself.

One possible type of interference is an external 
signal within the i-f pass band. This has been rather 
effectively reduced or eliminated in recent receivers 
by means of an i-f trap or high-pass filter, and the 
problem is somewhat simpler than those mentioned 
above. No doubt, the rejection of such signals can be 
improved even more if necessary, by improvement in 
shielding.

A more provocative problem is that of r-f over
loading by means of an external signal. When this 
happens, the amplifier becomes a good harmonic gen
erator, and interfering harmonics can be developed 
before the tuned r-f circuits can effectively eliminate 
the fundamental. The harmonic may be within the 
r-f pass band, and it then will be amplified along 
with the signal.

A high-pass filter is not always the answer to this 
problem, since the fundamental signal may be above 

the low frequency cut-off of the filter. The interfering 
signal, or the harmonics generated in the r-f stage, 
may then mix with the incoming signal, or its har
monics, and produce interference. The possible com
binations are many and need no elaboration.

The important point here is that some present 
designs provide little selectivity before the first r-f 
amplifier and thus permit the possibility of a strong 
foreign signal appearing at that stage to the degree 
that non-linear operation results. This phase of the 
problem deserves some thought. Perhaps the answer 
is to provide more channel-by-channel selectivity 
before the first r-f amplifier; perhaps modification in 
amplifier design will do the trick.

Conclusion

The preceding material is intended only to stimu
late thought on the problems of TV interference, 
both radiated and observed. It is not intended to 
provide direct material for the designer. The objec
tive is to point up the need for more concentration 
on this phase of TV design work in the interest 
of TV.

TV development must include programs for the 
improvement of the interference situation, so that 
the public can be better served and the manufac
turers can realize a more rapidly expanding market.
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“she might 1 F ÿ have been my kid...”

Business Executives! 
y^Check These Questions!

If you can answer “yes’’ to most 
of them, you—ana your com
pany—are doing a needed job 
for the National Blood Program.

Have you given your em
ployees time off to make 
blood donations?

Has your company given 
any recognition to donors?
Do you have a Blood Do
nor Honor Roll in your 
company?

Have you arranged to have 
a Bloodmobile make regu
lar visits?

Has your management en
dorsed the local Blood 
Donor Program?

Have you informed your 
employees of your com
pany’s plan of co-opera
tion?

Hipersil
Design Data

Curves
Paul Muchnick

Senior Development Engineer, 
Sorensen & Company, Inc.

De 
im 
of 
is 
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here was no time to stop, see? 
She comes running out from 
behind this parked car right 

under my wheels. Her hair is in pig
tails, and with the sun shining on it, 
she might have been my kid. We got 
her to the hospital. It took 3 pints 
of blood to bring her around. All I 
have to do is remember the sound of 
those screaming tires—and I know

why I'm giving blood.”
Yes, all kinds of people give blood 

—truck drivers, office workers, sales
men. And—for all kinds of reasons. 
But whatever your reason, this you 
can be sure of: Whether your blood 
goes to a local hospital, a combat 
area or for Civil Defense needs—this 
priceless, painless gift will some day 
save an American life!

Was this information 
given through Plant Bul
letin or House Magazine?

Have you conducted a 
Donor Pledge Campaign 
in your company?

Have you set up a list of 
volunteers so that effi
cient plans can be made 
for scheduling donors?

Remember, as long as a single 
pint of blood may mean the dif
ference between life and death 
for any American . . . the need 
for blood is urgent!

Give Blood How
CALL YOUR RED CROSS TODAY!

NATIONAL BLOOD PROGRAM

10

IN MANY applications of magnetic amplifiers and 
saturable core reactors, “Hipersil’’ cores often are 

used because of economy and relative insensitivity 
to shock as compared to such materials as “Deltamax” 
and “Hypernik V.” The user of “Hipersil”, however, 
must be willing to sacrifice to some extent such char
acteristics as gain, linearity and predictability of 
characteristics. On the other hand, “Hipersil” reactors 
usually are lighter because they can be operated at 
higher flux densities than is possible with “Deltamax” 
and “Hypernik V.”

The curves at the right show the average charac
teristics of 5 mil “Hipersil” taken on many samples 
of series connected reactors ranging from 50 VA up 
to 1500 VA units.

Errors in designing a reactor for a given operating 
point can occur because of the following reasons:

(1) An air gap is present in the core which varies 
from core to core. This introduces the greatest errors 
at low flux densities. The smaller the air gap, the 
steeper will be the rise of the curve before the “flat” 
portion is reached.

(2) The amount of iron in a given core is not 
constant. The core areas used in the calculations 
were obtained from the manufacturer’s dimensions, 
which, naturally, have tolerance. The largest errors 
caused by this factor will occur at high flux densities 
where saturation occurs.

(3) Minor errors also are introduced by such fac
tors as the geometry of the core, core losses, fre- 
quncy, etc., but these are usually of secondary 
importance as compared to (1) and (2) above.

The writer has found that errors between actual 
and calculated operating points of reactors designed 
from these curves are usually less than 10%, but 
may occasionally be as high as 20%.
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An example of the use of the curves is given below:

Design a saturable core reactor to have a constant 
impedance of 500 ohms over the frequency range 
of 200cy to 500cy. The voltage across the reactor 
is 200v and the maximum control current avail
able is 25ma.
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It should be noted that these curves apply to 5 mil 
“Hipersil” and should not be used on other size 
laminations. Attempts to use these curves on 13 mi 
“Hipersil” have resulted in errors running as high 
as 50%. If it is necessary to plot a load line, the 

generalized impedance that should be used is 2N'»A9f 

where Rn is the load resistance in ohms.

Fig. I fright). Generalized curves for 5-mil "Hipersil1 
saturable core reactors.
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New Products...

Pulse Forming Network 
Only 1-7/16" x 5/16"diam

The Type PFN 
7030B Pulse Form
ing Network, de
signed for use on 
radar, missile, and 
computer applica
tions, measures 
only 5/16"diam x 
1-7/16" length. Its 
small size, plus two 
convenient 1-1/4" 
No. 22 solid cop
per-tinned leads 

make mounting easier, especially when they are used 
in miniaturized circuits.

The unit has an impedance of 1050 ohms and forms 
a pulse of 0.15jusec when used in a suitable circuit. It 
is also available with pulse widths from 0.02 to 20¿isec, 
and will operate satisfactorily in ambient tempera
tures from —65°C to -|-105oC. Special models can be 
constructed to withstand a temperature of -|-200oC.

A special resin potting compound gives the device 
greater resistance to corrosion and moisture, improves 
the electrical and physical characteristics, and makes 
it almost indestructible. PGA Electronics, Inc., Dept. 
ED, 6368 De Longpre Ave., Hollywood 28, Calif.
CIRCLE ED-8 ON READER-SERVICE CARD FOR MORE INFORMATION

Sharp-Cutoff Pentode
“Premium” Version of Type 6AK5

Type 5654 is a “premium” ver
sion of the miniature Sharp-Cutoff 
Pentode, Type 6AK5, designed for 
use as a broad-band r-f or i-f am
plifier in mobile and aircraft re
ceivers. It is constructed and 
processed to meet military require
ments.

The compact structure is spe
cially designed to provide in
creased mount strength against 

shock and vibration. A pure-tungsten heater provides 
long life under conditions of on-off switching.

Like the Type 6AK5, the Type 5654 has high trans
conductance, low interelectrode capacitances, high 
input resistance, and high signal-to-noise ratio-fea
tures contributing to its performance in r-f and i-f 
applications.

For Class Al operation, maximum ratings are a 
plate voltage of 200v, a grid-No. 2 (screen) voltage 
of 155v, a plate dissipation of 1.85w, a grid-No. 2 
input of 0.55w, a cathode current of 20ma, and a peak 
heater-cathode voltage of lOOv. Radio Corp, of Amer
ica, Dept. ED, Harrison, N. J.
CIRCLE ED-9 ON READER-SERVICE CARD FOR MORE INFORMATION

Frequency-Time Counters 
Measure Frequencies to IMc

Four new mod
els comprising a 
complete line of 
Frequency - Count
ing equipment 
have been added to 
the company’s line. 
These instruments 
are of two types, 
designed to satisfy 
distinctly varying 
requirements: the 
simplified fre
quency counter 
Models 820 and 830 
for rapid and ac
curate production 

test measurements; and the universal frequency-time 
counter Models 840 and 850, which incorporate all 
the flexible circuitry necessary to perform any known 
function in counting, timing, or frequency-measure
ment.

The Models 840 and 850 frequency-time counters 
contain all the timing, gating, and switching facility 
necessary for the widest possible range of measure
ment functions. These include direct counting of fre
quencies up to IMc, or timing the period of a cycle 
with 10/isec. Elapsed time is measurable in increments 
variable from 10/xsec up to lsec. Two unknown fre
quencies can be compared to obtain a ratio or an 
external standard introduced for a higher accuracy 

time base. For use as a secondary frequency standard, 
outputs are provided from a frequency divider at 
lOOkc, lOkc, Ike, lOOcy, lOcy, and Icy.

For speed, accuracy, and simplicity, the Models 
820 and 830 frequency counters suit the production 
line and are useful for calibrating oscillators, for 
measuring flow and pressure with appropriate pickup 
devices, and for obtaining rpm data on engine test 
stands, among other applications.

These new models are smaller, lighter, and less 
expensive than previous types. Their panel layout 
has been planned for maximum ease and convenience 
in operation.

A choice between two types of panel indication is 
provided: either the 1-2-4-8 decimal readout or the 
conventional 10-lamp 0-9 readout, if desired. Potter 
Instrument Co., Inc., Dept. ED, 115 Cutter Mill Rd., 
Great Neck, N. Y.
CIRCLE ED-10 ON READER-SERVICE CARD FOR MORE INFORMATION

Miniature Delay Line 
Continuously Variable

The Type 507 
Continuously Va- 
riable Delay Line 
is a miniature unit 
capable of provid
ing continuously 
variable time de
lay from zero to 
several hundred 
m i 11 i m icroseconds. 
Because the 
amount of equali
zation is made ex
actly equal to its 

correct optimum value, the transmission characteris
tics are superior to those of an ordinary commercially 
available delay line of distributed or lumped-parame
ter type. Outstanding features include fast rise time, 
excellent stability, hairline accuracy, and complete 
freedom of time jitter.

The device is essentially a condensed radio fre
quency cable with one conductor changed into a long, 
thin coil and the other conductor spaced closely to 
the first, thus producing a large amount of time delay, 
yet maintaining low attenuation at high frequencies.

The time delay is continuously variable from 0 to 
0.8ju.sec, and the rise time is 0.0012 y/t /¿sec, where t 
is the amount of delay in milli^sec. Characteristic 
impedance is 390 ohms nominal, and the attenuation 
in db per 100milli¿isec delay is essentially zero below 
3Mc, 0.5 at 8Mc, and 1 at 15Mc. Size of the unit is 1" 
x 4" x 4", and its weight is 14 oz. Advance Electron
ics Co., Dept. ED, P. O. Box 394, Passaic, N. J.
CIRCLE ED-11 ON READER-SERVICE CARD FOR MORE INFORMATION
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ELECTRON TUBES FOR INDUSTRY

Power Resistor
4w, Completely Insulated Unit

ALL TUB! TYPES IN STOCK

1953 ALLI ED CATALOG

values from 1 ohm to 8200 ohms 5% and

CIRCLE ED-17 QN READER-SERVICE CARD FOR MORE INFORMATIONCIRCLE ED-15 ON READER-SERVICE CARD FOR MORE INFORMATIONCIRCLE ED-13 ON READER-SERVICE CARD FOR MORE INFORMATION

ELECTRONIC DESIGN

folder T-52 with 
plastic machining

• Cold-Cathode 
e Phototubes 
• CR Tubes 
e Camera Tubes 
o Monoscopes 
o Special Type*

tolerance. International Resistance Co., Dept. ED, 401 
North Broad St., Philadelphia 8, Pa.

o Vacuum 
Power

• Thyratrons
• Vacuum & 

Gas Rect.
• Ignitrons

dels 
t ion

Lbs pull per 1“ width

^WflHH Type 6269 
I F 11 i g h V a c u u m

I ’’lipper Diode ami
• l •*|-I i I Id* lube is

If I OF1 only 2" long ' w it h
out leads) and 3/4" 
d i a m. Maximum 

H jo-al • • I at 
■ I6kv,and peak cur 

rent, is 250ma. Al
though developed 
primarily for mili
tary radar appli
cations, the tube 
has interesting 
possibilities for use 

in the high voltage electronic field where space re
quirements are critical.

Designed as a miniature, ruggedized version of the 
larger Type 3B29, this new, external diode operates 
under more stringent conditions than its prototype 
tube. The Type 6269 tube is cooled by liquid-immer
sion (silicone oil). Amperex Electronic Corp., Dept. 
ED, 230 Duffy Ave., Hicksville, L. L, N. Y.

High Vacuum Diode
Only 2" long x 3/4"dlam

The Type PW4 
Power Resistor, 
rated at 4w, has 
been added to the 

gggflflfll-- company’s line. It 
.----------------------------- is completely in

sulated with an in
. organic core mate

rial molded in a 
high temperature 

plastic, which does not support combustion.
The wire element is wound uniformly and tightly 

on a glass fibre core with axial leads 1-1/2" long x 
0.036"diam. Body dimensions are 1-3/4" long x 
21/64"diam, and the unit is available in resistance

out 
nee

Analog Data Recorder
Prints Numerical Values

PPffR Interchangeability 
!*■■■ Directory

Valuable guide to «election of proper 
RCA tube type replacements. Lists 
1600 tube types Write for Free RCA 
Guide No. 37-046.

Everything in Electronics
FROM ONE RELIABLE SOURCI

ALLIED RADIO
833 W. Jackson Blvd., Dept. 69-B-3 

. Chicago 7, III.

TEFLON and DILECTO 

METAL CLADS

Motor Selecting Slide Rule 
For 1 /2OOO hp to 1 /2 hp Motors

Useful for guiding electronic designers in the selec
tion of motors for servo and other control applica
tions, this Motor Selecting Slide Rule provides 
detailed information on 35 “EMC” and “CY CLOHM’ 
fractional motors in ratings from 1/2000 hp to 1/2 
hp. Simple to use, the pocket-sized Motor Selector 
gives most of the vital statistics and specifications 
contained in the company’s catalog and saves many 
hours of research.

The Selector chart shows at a glance the motor 
type, continuous and intermittent horsepower, the 
full load rpm, full load current (continuous and in
termittent), full load efficiency (continuous and 
intermittent), ventilation, core size, winding type and 
voltage on EMC d-c and shaded-pole motors.

On “CYCLOHM” induction motors the information 
provided is frame type, poles, full load speed, horse 
power, pull in torque, pull out torque, starting 
torque, and starting torque with relay. Also shown is 
full load current duty at 40°C ambient. This slide 
rule is available without charge on written request. 
Howard Industries, Inc., Dept. ED, Racine, Wise.

XXXP-26 plus .00135" copper ...................
XXXP-26 plus 0027" copper ...................
XXXP-26 plus .0015" aluminum ............
GB-112 Teflon plus 00135" copper

GET THE FACTS: Write for new C-D-F Teflon 
samples, C-D-F Catalog GF-53, and a valuable 
notebook.

WITH BETTER BOND STRENGTHS
For superior metal clad stock for printed circuits, with 
either a high heat resistant Teflon glass-base core, or 
a Dilecto paper grade core that is easy to punch, see 
C-D-F. These average test values show how C-D-F’s 
laminating know-how pays off with better, dependable 
bond strengths:

THE NAME TO REMEMBER... FOR PRINTED CIRCUIT METAL CLADS

NEWARK 107. DELAWARE
CIRCLE ED-16 ON READER-SERVICE CARD FOR MORE INFORMATION

. dfc The Analog Data
Recorder simpli- 
firs iln* measure 
ment and numeri 
cal p r i n t in g o I 
analog quantities. 

a basic unit can
NHfcvJMfl I”' a«lapted Io print
Cw the numerical value

of a great vari
ety of measure
ments such as rpm, 

distance, and many other analog quantities capable 
of being converted into a corresponding voltage 
(through various sensing devices).

Typical sensing devices employed are Tachometer 
generators (for rpm measurement), thermocouples 
(for temperature measurement), and photocells (for 
light intensity measurement).

Other features that can be incorporated into the 
instrument include multi-channel operation, auto
matic print actuation, time index print, identification 
index print, zero balance adjustment, and visual dial.

In addition to recording physical quantities, vari
ous components can be added to extend its use to 
computing (addition, subtraction, division, multipli
cation, integration, etc.). Streeter-Amet Co., Dept. 
ED, 4101 Ravenswood Ave., Chicago 13, Ill.

FREE

FREE!— Send for it today

Refer to your 
ALLIED Coto- ■ 
log for all elec
tronic supplies. 
Write today for 
FREE copy of the 
complete 236
p a g e 19 5 3 
ALLIED Catalog

ALLIED™
Quick, Expert Service 
ALLIED stocks for quick ship 
ment, the world s largest 
distributor inventory of RCA 
special-purpose tubes. We 
specialize in supplying the 
needs of industrial, broad
cast, governmental and 
other users. To save time, 
effort and money— i 
phone, wire or write to 1 
ALLIED for quick ship- 1 
ment. Fill all your elec- A 
tronic needs from one fl 
complete source. fl



New Products

straight threaded shank 1-1/8'

CIRCLE ED-20 ON READER-SERVICE CARD FOR MORE INFORMATION

CIRCLE ED-18 ON READER-SERVICE CARD FOR MORE INFORMATION

The unit is designedfilling, and long operatili

for mounting with a 1/4'

CIRCLE ED-19 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE ED-21 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE ED-23 ON READER-SERVICE CARD FOR MORE INFORMATION

diam, 32-pitch threaded bushing and is provided 
with a l/8"diam shaft, which can be knurled for 
finger adjustment and flatted or slotted for knob or 
screwdriver adjustment. Chicago Telephone Supply 
Co., Dept. ED, Elkhart, Ind.

with 350v max across end 
over 10,000 ohms. Angle of 
variety of resistance tapers

Miniatur- 
Relay is 
for gen- 
through- 
electrical

10,000 ohms, and 0.2w 
terminals for resistances 
rotation is 300° ±5°. A 
is available.

The unit is arranged
to meet the requirements of Spec. MIL-R-5757, and 
provides long service under extremes of temperature, 
humidity, shock, vibration, and voltage variations. 
It weighs only 3 oz and can be operated in any posi
tion. Maximum pull-in and drop-out voltages are 
18.0v and 13.Ov d-c, respectively. Radio Corp, of 
America, Dept. ED, Harrison, N. J.

ramie terminals.
Occupying a space of 1-1 /4" x 1-1/8" x 1-3/4", this 

unit provides more than 86db attenuation from 
0.6Mc to 30Mc and handles 5amp at 130v, 0-1000cy, 
with a voltage drop of only 0.25v at full load. The fil
ter is designed for bulkhead mounting, with input and 
output terminals on opposite sides of the bulkhead. 
Tobe Deutschmann Corp., Dept. ED, Norwood, Mass.

—Although only 
- 3/4 "di am, the 

¿e Type 70 Miniature 
Variable Resistor 
*s eQual in 

Vx performance to
larger type units.
I1 is designed for 
use in TV sets and 
small personal ra
dios, as well as in 
many other types 

of electronic equipment where space is at a premium. 
Wattage rating is 0.3w for resistances through

High Voltage Rectifier 
50% Smaller Than Type 1616

The Type 1558 
miniature Radio 
Interference Fil
ter has been con
structed to with
stand the shock 
and vibration of 
aircraft service. It 
is hermetically 
sealed in a drawn, 
metal case with ce-

ÍThe Type X-22 High Vacuum 
Rectifier is a reduced size version 

of a current JAN preferred list 
tube, which has been developed to 
make possible compactness and 
weight reduction of airborne ra
dar, etc. It has been designed to 
replace the Type 1616, with a sav
ing of about 50% in cubic space 
occupancy.

Maximum ratings for rectifier 
operation include a filament voltage of 2.5v ±5%, a 
peak plate voltage of 6.0kv, an output current of 
130ma d-c, and a surge current of 2.5amp. Maximum 
height is 5.5", and maximum diameter is 1.57". The 
tube employs a medium 4-pin phenolic base and has 
a small Cl-1 cap. United Electronics Co., Dept. ED, 
42 Spring St., Newark 2, N. J.
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Banana Plugs and Jacks 
With Very Low Contact Resistance

Miniature Pulse Transformer
Provides O.OO5 milli-/tsec Rise Times

plug (center) has a combination shank 3/4" long, 
with a knurled collar for force-fit in a panel hole, 
and a threaded section in addition. Both plugs have 
contact springs of beryllium copper.

The No. 431 banana jack (right) is machined of 
solid brass. It has a knurled shoulder and a threaded 
body. The hex head measures 7 /16" across flats, and 
the shank is 3/4" long. Insuline Corp, of America, 
Dept. ED, 3602 35th Ave., Long Island City 1, N. Y.
CIRCLE ED-2? ON READER-SERVICE CARD FOR MORE INFORMATION

These silver- 
plated Banana 
Plugs and Jacks, 
designed for use in 
military, industri
al, and commercial 
equipment, require 
very low contact 
resistance.

P lu g No. 428 
(left) has a 

long. The No. 429

Radio Interference Filter
Withstands Shock and Vibration

New design tech
É ñiques and a spe

cial iron core in 
the Type MPT 

_ __  101-0.1 Pulse

Transformer make 
possible 0.1/xsec 

V pulse widths and

<■ rise t^es °f lessthan 0.005 milli

certain circuits. 
Weighing less 

than 0.03 oz, it is slightly smaller than a pea in size, 
which makes it specially suited for miniature assem
blies.

The unit meets MIL-T27 test specifications, includ
ing Table 1A humidity resistance tests. It can oper
ate indefinitely at temperatures ranging from —70°C 
to +125°C, and will operate normally for a short 
time at 4-150°C.

The device is impregnated and imbedded in an 
epoxy resin which does not support combustion. It is 
hermetically sealed and practically indestructible. 
Leads coming from the transformer will withstand a 
5 lb pull. Designed for pulse forming, the unit has 
wide application in missiles, computers, and com
puter circuits, and also can be used for pulse coup
ling. P C A Electronics, Inc., Dept. ED, 6368 De 
Longpre Ave., Hollywood 28, Calif.

Miniature Variable Resistor
Performs Like Larger Units

and electronic sys- 
terns of military 
aircraft. The unit, 

S' a re^ay’ *s
hermetically sealed 
and has palladium 
contacts rated to 

handle 2amp with a resistive load at 26.5v d-c or 
lamp with an inductive load at the same voltage.

Contacts are arranged in a break-before-make se
quence, and the miniaturized type design features 
sturdy and compact construction, moisture-free-gas

Miniaturized D-C Relay 
6pdt, Operates on 26.5v 

The Type RCA



YOU CAN DO THIS

ire
these

CIRCLE ED-25 ON READER-SERVICE CARD FOR MORE INFORMATION

faster
without human error

WRITE FOR DESCRIPTIVE CATALOG 2-F
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As the process speeds by, very 
clever fellow counts ports, 
inches, revolutions or machine 
operations up to 60,000 per 
minute without a mistake . . .

At a precise preselected count 
short of the total, alert fore
man signals for reduced speed 
or other preliminary control 
action . . .

With operation completed, 
tireless manager instantane
ously calls for complete re
cycle without missing a count.

Potter counters 
preci a control“You-Try-It” Permanent Magnet Kits are now 

available, enabling designers to devise their own new 
uses for permanent magnets. These alnico magnets 
have already found many uses in various electronic 
devices, and these kits include several varieties for 
experimental applications.

Two kits are available. Shop package No. 1 con
tains 48 permanent magnets in 8 styles. These mag
nets have up to 2 lbs. of “pull” for each unit. Shop 
package No. 2, contains 18 larger magnets in 4 styles, 
and these units have a “pull” of from 3 to 12 lbs. 
Carboloy Dept., General Electric Co., Dept. ED, 
Detroit 32, Mich.

preselecting one, two or more counts in sequence exists. 
There are no moving parts, therefore wear, slippage and 
inertial effects are eliminated.
Have you a counting problem? We'd like to help.

Permanent Magnet Kits 
Available in Two Assortments

can 
are

Potter instruments are working for 
manufacturers in every industry—con
trolling everything from the number of 
zips in a zipper to the number of pills 
in a bottle.
solve your problem if high speed and 
needed. No more flexible method of

THE BEAD CHAIN co
58 Mountain Grove St., Bridgeport 5, Conn. 

Manufacturers of BEAD CHAIN—the kinkless 
chain of a thousand uses, for pull and retain
ing chains and other industrial uses; plumbing, 
electrical, jewelry, fishing tackle and novelty 
products.

If you need small tubular metal parts 
like these in large VOLUME, Bead 
Chain’s MULTI-SWAGE Process can 
mean important savings to you.

Much Cheaper Than Solid Pins
Many prominent users of solid pins for 
electronic and mechanical purposes 
have cut costs by switching to Multi- 
Swaged tubular pins . . . without sacri
ficing strength or accuracy.

Typical Applications—
As terminals, contacts, bearing pins, 
stop pins, male-female connections, etc., 
in a wide variety of products such as 
Business Machines, Ventilator Louvres, 
Toys, Radio and Television Apparatus, 
Terminal-boards, Electric Shavers, 
Phonograph Pickups, etc.

Send part ( up to K" dia. and to 1 
length) and your specs for a quotation 
or write for DATA BULLETIN.

Predetermined 
Electronic 
Counter

When final predetermined 
count is reached, gates close, 
shears cut or other machine 
control takes place — on the 
fly, without stopping . . .

Miniature Power Supply
1 50v, 10Oma Output

_ Model A-1220 is a 
compact (2-1/4" x 
4-14" x 3-11/16"),

oz), high frequency 
vibrator type Power 
Sup])!} designed to 
meet sexere military 
standards of vibra- 
tion, shock, tempera- 
ture range, humidity, 
and altitude.

The vibrator and 
power supply are hermetically sealed, and the 
vibrator attaches with snap fasteners. The output of 
150v, lOOma is filtered to 1% peak ripple. Three 
standard units for 6v d-c, 12v d-c, and 26.5v d-c 
input are available, and on special order, units with 
output power up to 20w, output voltages up to 300v, 
and input voltages between 4v d-c and 11 Ov d-c can 
be furnished.

The Model A-1220 vibrator power supply permits 
a maximum of reliability, ease of installation and 
vibrator replacement. Airpax Products Co., Dept. 
ED, Middle River, Baltimore 20, Md.

thanks to
MULTI-SWAGE

Important
SAVINGS 

to VOLUME users

POTTER INSTRUMENT COMPANY
INCORPORATED 

115 CUTTER MILL ROAD, GREAT NECK, NEW YORK



New Products

Potted Pulse Transformers 
5/16"diam x 1/8" thick. Weighs 1/1OO oz 

Embedded in

oz, complete. They are designed

a
cylinder of a spe
cial temperature- 
resistant thermo
setting plastic for 
protection, these 
miniature Potted 
Pulse Transform
ers measure 5/16" 
diam x 1/8" thick 
and weigh 1/100 
for application in

junction with an oscillator), to determine the mag
nitude and phase angle of an unknown impedance.

Frequency range for the Type 202 is 8cy to 2Mc 
through panel binding posts and 20kc to 500Mc 
through the probe. The input impedance at the probe 
is 2.5mmfd shunted by 100,000 ohms. Coaxial ar
rangements for matching low impedance cables are 
available. The input impedance at the panel binding 
post is 14mmfd shunted by 1 megohm. The voltage 
range through panel binding post is 0.06v, 0.6v, 6.0v, 
60.0v, or 600v full scale. The voltage range through 
the probe is 0.6v, 6.0v, or 60v full scale.

The phase angle range is 0—180°, or 180° 
— 360°. Other phase ranges with better angular sensi
tivity can be arranged through panel adjustment. 
Advance Electronics Co., Dept. ED, P. O. Box 394, 
Passaic, N. J.
CIRCLE ED-29 ON READER-SERVICE CARD FOR MORE INFORMATION

digital computers, radar, telemetering systems, pulse
type radio communication systems, etc.

A novel mounting means, consisting of a pin pass
ing axially through the transformer, is provided to 
fasten the transformer to a mounting panel.

By applying a square pulse to the primary of one 
of these units (through an input resistance of 50 
ohms and with the secondary shunted by a 1500 ohm 
resistor), a pulse having a pulse length of 1/zsec, and 
a rise time of 0.1/isec, can be produced.

Standard units are available with a 1:1 turns ratio, 
and transformers with special windings can fur
nished on special order. The Jacobs Instrument Co., 
Dept. ED, Bethesda, Md.

Coaxial Terminal Triode 
For r-f Heating and Transmission Uses

CIRCLE ED-28 ON READER-SERVICE CARD FOR MORE INFORMATION

Measuring Instrument
A-C VoltagesChecks Vector Relations of

The Type 202 
44 V ectorlyzer” 
permits unusual 
speed and ac-
curacy 
through 
binding 
and 
through

panel 
posts, 
±ldb 

probe)
for measuring 
vector relations 
of alternating 

voltages. This versatile instrument also may be modi
fied to suit specialized applications, such as to mea
sure vector sum or difference of two voltages, the 
phase angle between two voltages, and imaginary 
and real components of an unknown voltage in terms 
of a reference voltage. In addition, it can be used for 
measurement of a voltage across two points which 
are both above a-c ground potential, and (in con

16

The Type ML- 
6257 is a water- 
cooled ring seal 
Triode Coaxial 
Terminal incor
porating an in
tegral anode 
water jacket. De
signed specifi
cally for r-f heat

ing application in the 2kw to 3kw range, this unit 
is also adaptable to a-m, f-m, and TV transmission. 

Plate input and dissipation ratings are 7kw and 
5kw respectively, and the stress-free thoriated tung
sten filament operates at 12.6v, 27amp. Maximum 
ratings apply to llOMc.

The tube is also available in a forced-air cooled 
model. Machlett Laboratories, Ine., Dept. ED, 
Springdale, Conn.
CIRCLE ED-30 ON READER-SERVICE CARD FOR MORE INFORMATION

High Stability Carbon 
With 1%

y/*

Resistors
Tolerances

A subminiature 
line of “Welwyn” 
H igh-Stability 
Deposit Carbon 
Resistors now is 
available in a 
range from 10 
ohms to 1 meg
ohm, with dimen-

sions of l/8"diam x 15/32" long. Furnished in toler
ances of 1%, 2%, and 5%, these resistors have pre-

cision applications where the current flow is small.
These resistors are conservatively rated at l/8w, 

under which conditions the temperature rise does not 
exceed 40° over ambient temperature. They may also 
be safely used at l/4w ratings, where a temperature 
increase of 100° is permissible.

The units have a high order of stability and retain 
their characteristics over widely changing conditions 
of load, temperature, voltage, and aging processes. 
Inductive and capacitive reactances, as well as ther
mal noise, are exceedingly low to extremely high 
frequencies.

Designed to insure permanent contact between 
pigtail terminals and resistor element, the resistors 
are constructed of crystalline carbon deposit on porce
lain rods, to which machined end-caps are firmly 
attached, and into which the tinned copper terminal 
wires are staked and then soldered for double pro
tection. Rockbar Corp., Dept. ED, 209 E. 37th St., 
New York, N. Y.

CIRCLE ED-31 ON READER-SERVICE CARD FOR MORE INFORMATION

Compact Switches 
“Push-Push” and Rotary Types

Illustrated are 
two styles of com
pact, lightweight, 
durable switches 
which can be in
corporated in a 
wide range of 
electronic devices, 
business machines, 
aircraft equip
ment, and similar 
applications. They 
are designed to as
sure positive snap

action with strong leverage to break contact welding 
that may result from accidental overloads.

The Type J100 Switch is a push ON-push OFF” 
unit with a cam-roller contactor design operated by 
a sturdy escapement-type push-button action. Posi
tive contact is obtained even under adverse operating 
conditions, and the unit is made so that the switch 
cannot be “teased off” contact. The switch is designed 
for operation at either 28v d-c or 115v a-c, 60cy, 
and is conservatively rated at 20amp resistive.

Contact surfaces are heavily silvered and an insu
lating spacer prevents arcing between terminals. The 
Type R1000 is a similar unit except that it is de
signed for rotary action with an indicator knob. Both 
switches utilize approved plastic materials and are 
housed in anodized aluminum cases. Hetherington, 
Inc., Dept. ED, Sharon Hill, Pa.

CIRCLE ED-32 ON READER-SERVICE CARD FOR MORE INFORMATION
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Now available is 
the Type 1482 
Standard Induc
tors as replace
ments for the long- 
used Type 106. 
Available in 1-2-5 
unit values, these 
toroidal inductors 
are wound on a 
low thermal ex
pansion ceramic 
core having an el
liptical cross sec
tion to avoid sharp 

bends in the winding and are hermetically sealed to 
insure a high degree of stability. Before shipment, 
they are adjusted to a nominal accuracy of ±0.1%. 

Specifications for these units include an inductance 
range of lOO^h to Ih, inclusive, and a maximum 
input power of 3w for a 20°C rise. Dimensions are 
6-1/2" x 6-1/2" x 8" height overall, and the unit 
weighs 11-1/2 lbs. Additional inductors of lOh, 5h, 
and 2h also are available. General Radio Co., Dept. 
ED, 275 Massachusetts Ave., Cambridge 39, Mass.

CIRCLE ED-33 ON READER-SERVICE CARD FOR MORE INFORMATION
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Multiplier Phototube
Compact, 1O-Stage Unit

xey 
as-
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Type 6199 is a compact, 10- 
stage Multiplier Phototube in
tended for use in scintillation 
counters and in other applications 
involving low-level, large area 
light sources. Its small size makes 
this tube suitable for portable and 
fixed equipment where space con
siderations are important.

The tube’s spectral response
1 covers the range from about 3000 

to 6200 angstroms with a peak 
value at about 4000 angstroms, 

making it highly sensitive to the blue-rich light 
emitted by excited organic phosphors such as anthra
cene and inorganic materials such as thallium-acti
vated sodium iodide.

Design features include a semi-transparent cathode 
with a diameter of 1-1/4" on the inner face end of the 
bulb, a face with a l"diam flat surface to facilitate 
the mounting of flat phosphor crystals in direct 
contact with the surface, and 10 electrostatically 
focused multiplying stages. The tube is capable of 
multiplying weak photoelectric current produced at 

the cathode by an average value of 600,000 times 
when operated with a supply voltage of lOOOv. Out
put current is a linear function of the exciting illu
mination under normal operating conditions. Radio 
Corp, of America, Dept. ED, Harrison, N. J.
CIRCLE ED-34 ON READER-SERVICE CARD FOR MORE INFORMATION

Twin Tetrode
For u-h-f and v-h-f Applications

The Type 5894-A u-h-f and v-h-f 
Twin Tetrode is a smaller and me
chanically and electrically im
proved version of the company’s 
AX-9903/5844 tube. It is designed 
for wide band operation as an r-f 
amplifier, modulator, and fre
quency doubler or tripler.

Improved high frequency per
formance is made possible because 
the cathode and grid structure is 
supported at the top as well as at 
the bottom of the tube, keeping the 
two sections of the tube in closer 

electrical balance. The construction of the tube en
ables it to withstand greater shock and vibration.

Power output is 85w at 250Mc and 45w at 500Mc. 
Filament ratings are 12.6v at 0.9amp (series) and 
6.3v at 1.8amp (parallel). Amperex Electronic Corp., 
Dept. ED, 230 Duffy Ave., Hicksville, Long Island, 
N, Y.
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R-F Interference Filters
Compact, Single or Multiple Section Units

The use of met
allized paper ca
pacitor elements 
and inductances 
made with special 
windings on high 
permeability core 
materials has ef
fected reductions 
of from 40% to 
50% on the com

pany’s r-f Interference Filters. These filters are use
ful in high temperature and high altitude applica
tions and have characteristics of high impedance, 
low voltage drop, and minimum heating.

Designed to meet all government specifications, the 
filters are available in single or multiple filter sec
tions for suppressing conducted and radiated noise 
on one or more power lines, and for noise attenuation 
from 14kc to l,000Mc. Astron Corp., Dept. ED, 255 
Grant Ave., E. Newark, N. J.
CIRCLE ED-36 ON READER-SERVICE CARD FOR MORE INFORMATION

Magnetic Power Supply
Rated at 5v to 32v D-C, 1 5amp

The Model No. 
■ MR532-15 Magnet

ic Amplifier Reg
ulated Power Sup
ply is rated at 5v 
to 32v d-c at 15- 
amp continuously 

. and employs no 
tubes. It has many 
electronic design 

applications, especially in engineering laboratories.

In addition to a regulation accuracy of ±1% for 
d-c load variations from no load to full load, the unit 
also is stabilized for a-c line variations from 105v to 
125v a-e. It has a maximum ripple of 1%, and also 
is provided with a 4-1/2" Ammeter and Voltmeter. 
Overall dimensions are 22" x 17" x 14-1/2".

The unit is mounted in a bench-type cabinet, which 
also can be used for 19" rack panel mounting. In 
addition to the power supply a-e ON-OFF switch, 
the unit has a magnetic type circuit breaker on the 
d-c side with a time delay. Perkin Engineering 
Corp., Dept. ED. 345 Kansas St., El Segundo, Calif.

CIRCLE ED-37 ON READER-SERVICE CARD FOR MORE INFORMATION

( A dvertisement )

PANEL HARDWARE

C.T.C.’s high quality 
panel hardware is pre
cision made, of ex
ceptionally fine fin
ish, and meets appli
cable military specifi
cations.

PANEL SCREWS. 
(X1786). Brass, with 
polished nickel plated 
head or black oxide 
finish. Panel sizes: 
’/8"; 3/16";

THUMB SCREWS.
(1120). Brass, with polished nickel plated head or 
black oxide finish. Thread sizes: 6-32; 8-32; 10-32.

DIAL LOCKS. (X1552). Brass, with nickel plate 
or black oxide finish. Captive assembly, no loose 
parts, positive locking.

SHAFT LOCKS. (X1774). Brass, with nickel plate 
or black oxide finish. Fit standard *4 " shafts.

HANDLES. Brass, with nickel plate or black oxide 
finish, in sizes: 6%" x 1%*; 4%" x U/2"; 3-5/16" x 
1-5/16". Aluminum (X1884) black aluminite or spe
cial colors in lacquer or enamel. One size: 4%"xl%*.

Order parts by number in bracket adding suffix 
BO for black oxide finish. Send for catalog 400 con
taining details of C.T.C.’s complete line of electrical 
and electronic hardware and ask for prices.
CAMBRIDGE THERMIONIC CORPORATION 

457 Concord Ave., Cambridge 38, Mass.
CIRCLE ED-38 ON READER-SERVICE CARD FOR MORE INFORMATION
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New Products ...

Variable Transformer
Provides 7v to 13v at 4amp

Model No. 226 is 
a versatile Varia
ble Transformer 
for general experi
mental use in en
gineering design 
laboratories. With 
an input of 117v 
a-c, 50w, the sec
ondary provides 
an output of 7v to 
13v a-c (continu
ously variable) and 
Tamp continuous 
duty. The unit can 

be used for 6v to 12v lamps, small motors, heater ele
ments, and for operation of a-c relays and solenoids. 
It will stand high overloads.

Weight of the transformer is 3 lbs. Its dimensions 
are 3-1/2" x 4" x 3-1/2" high. Each unit is supplied 
with a 6 ft. a-c cord and is finished in gray wrinkle. 
Pacific Transducer Corp., Dept. ED, 11921 West 
Pico Blvd., Los Angeles 64, Calif.
CIRCLE ED-39 ON READER-SERVICE CARD FOR MORE INFORMATION

Miniature Thermoswitch 

For Precise Control, Overheat Detection

This Miniature Thermoswitch has been designed 
for precise temperature control and overheat detec
tion in instruments and precision mechanisms where 
minimum volume and weight are important. It is 
available in both rectangular and cylindrical models 
(as illustrated) for design convenience.

Depending on the thermal and electrical character
istics of the particular system, temperature control to 
within 1°F is readily attainable, because the inherent 
thermostat sensitivity is actually less than 1°F. 
Either model may be set at any temperature in the 
range from O' F to 200 F by the adjusting screw.

A high resistance to vibration permits the minia
ture units to maintain accurate control under vibra
tion conditions of 5G’s at 50—500cy. Both models 
are rated 2.5amp at 115v a-c or 2amp at 28v d-c.

18

The electrical contacts of both models open when 
rising temperature reaches the set point. The body 
dimensions of the rectangular thermostat (left) are 
3/4" x 3/8" x 11/32". The cylindrical model (center) 
has a body diameter of 3/4" and is 11/32" thick. 
Various types of mountings are available for both 
models. Fenwal Inc., Dept. ED, Ashland, Mass.
CIRCLE ED-40 ON READER-SERVICE CARD FOR MORE INFORMATION

Anti-Capacity Switching Key 
For Airborne Equipment

Weighing only 
2-1/6 oz, this min
iature, ruggedly 
constructed Anti
Capacity Switch
ing Key has been 
designed to meet 
military require

ments. It provides many contacts in less space and is 
especially useful in airborne and other types of 
equipment where compactness and light weight are 
important factors.

The unit consists of four sets of transfer contacts 
on each side, providing good transfer. The key, non
locking in both directions, is mounted on an alumi
num frame with four screws and can be easily 
removed from the key frame for inspection and ad
justment.

Other features include a molded spring nest and a 
special restoring spring which is heat-treated for 
maximum life and endurance. Federal Telephone and 
Radio Corp., Dept. ED, Clifton, N. J.
CIRCLE ED-41 ON READER-SERVICE CARD FOR MORE INFORMATION

Ultrasonic Delay Lines 
In Bandwidths of 12Mc, or Greater

A series of 
fused quartz Ul
trasonic Delay 
Innes is available 
for radar and 
electronic compu
ter applications. 
With a band
width of 12Mc or 
greater, these 

lines feature a low ratio of spurious signals to de
sired signals (as low as 50db).

Characteristic insertion losses are kept at 34db to 
50db, depending on the terminating impedance 
necessary. Andersen Laboratories, Inc., Dept. ED, 
West Hartford, Conn.
CIRCLE ED-42 ON READER-SERVICE CARD FOR MORE INFORMATION

Variable Capacitor 
Can Operate at 3200rpm

This butterfly
type Variable Ca
pacitor is capable 
of continuous op
eration at speeds 
as high as 3200- 
rpm. Designed for 
sweep circuits and 
other applications 
requiring alternat
ing capacity val
ues, the unit elim
inates rotor con

tact springs and uses commercial ball bearings in 
addition to a novel alignment and end-thrust take-up 
device.

Soldered brass rotor and stator assemblies, nickel 
or cadmium plated, are employed. Units are available 
with series effective capacity values ranging from 
5.4mmfd to 17.0mmfd (nominal). Air gap between 
plates is 0.030" (nominal). Outside dimensions of 
each silicone-treated steatite base are 1-3/8" x 1-3/8". 
Hammarlund Mfg. Co., Inc., Dept. ED, 460 W. 34th 
St., New York 1, N. Y.
CIRCLE ED-43 ON READER-SERVICE CARD FOR MORE INFORMATION

Decade Inductance Units
Available in Four Ranges

This series of 
Decade Type In
ductance Units is 
available in four 
ranges from l.Omh 
to l()h. They can 
be furnished as 
single units which 
can be conveni
ently connected 
together to give an 
inductance range 
of from l.Omh to 
10,000mh.

The inductors 
are wound on toroidally-shaped powdered molybde
num permalloy cores. Quality factors (Q) as high as 
250 are obtainable with these units. Switching is per
formed by the use of high current capacity, low 
resistance, hist rumen t type switches. The units have 
a wide range of applications in electronic labora
tories. Torocoil Co., Dept. ED, 1374 Mobile Court, 
St. Louis 10, Mo.
CIRCLE ED-44 ON READER-SERVICE CARD FOR MORE INFORMATION
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Pushbutton Switch Want PEVC-IN UNIT CONSTRUCTION?He Asked

23'» BININO tANfl

ms

□m

or
CIRCLE ED-46 ON READER-SERVICE CARD FOR MORE INFORMATION

Medium-Mu Twin Triode
CIRCLE ED-48 ON READER-SERVICE CARD FOR MORE INFORMATION

Low-Noise, Miniature Type

America's armed forces. Mav-
haven t realized that

mo

cathode-bias resistor ofplate voltage of 150v

/tmhos

CIRCLE ED-47 ON READER-SERVICE CARD FOR MORE INFORMATION
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MINIATURF 
INDICATING 

FUSE HOLDER

MINIATI RF 
INDICATING 

UGHIMINIATURE 
TEST JACK

Marknt Moe* 
fltttronic Dtsigr 
Innoratioiff

FITS ANYWHIBI 
TAKES U» TO B.000 V

REQUISÌ FKK 

»ALDIN 
HANDBOOK"

... I JACK TO 

STANDARDIZI ON

doing ir 
be you

plate current of 9ma; and grid volts

139 N. MAIN ST., BROCKTON 64, MASS.

ANOTHER FAMOUS MARKET PLACE — D'Etaphi (Calait)

of —10v (approx) for a plate current of 10/zamp 
Radio Corp, of America, Dept. ED. Harrison, N. J

Get instant voltage checks 
from front of your equipment

ALDEN MINIATURE 
TEST POINT JACK

William E Barber, USAfC 
Afe da I ofHonor

fl helps make your work 
pomp more efficient and

vest in Defense Bonds. For Bonds 
strengthen our economy—to produce 
the arms and food and care that make 
our men secure.”

Type 6BQ7-A is a miniature 
fa medium-mu Twin Triode designed

for application as the first r-f am- 
• plifier tube in v-h-f TV receiver

Vivi tuners. It also can be used as a
WhOEm low-noise i-f pre-amplifier tube in
IlllnvZSi u-h-f TV receivers employing a
HbmHHM crystal mixer. Compared with the

older, superseded Type 6BQ7, this 
WV tube features somewhat higher
Bl, I" transconductance while retaining

the same low input capacitance, 
low input loading, and low plate-to-cathode capaci
tance.

These features are particularly useful in the 
direct-coupled r-f stage of TV receivers utilizing a 
driven r-f grounded-grid amplifier circuit or in the 
cascode type of circuit. In such circuits, the tube 
provides a reduction in noise with the result of im
proved receiver sensitivity.

Characteristics for Class A amplifier use include:

Get tool-proof unit interroNNections and acres- 
sible check points tritìi ALDEN UNIT CABLE 
and BACK CONNECTORS. " - J

BACK CONNECTORS A UNIT CABLE 
Alden Back « onnrctor» ^»e aciewblc colui coded 

1^^ heck point lor all incom na am outgoing inaaut è. Ir f?
'cad* Can ** built '■‘° V“'1 C*bIn ,h*' •nMr 
tonneci between chaaei* and are ioitanily replace- 1 Wj-V*
able with (parct

220 ohms ; an amplification factor of 39 ; a plate re
sistance of 6100 ohms; a transconductance of 6400

helping those men —whenever

. brings New Applies 
iff for Ingrian to

PREPUNCHED 
TERM. a MINIATURE 

MTG CARD* TERMINAIS

For a front panel test point of any critical 
voltage in your equipment, use this Alden 
Miniature insulated Jack Standard on major 
Gov't, contracts and equipments. Soldered in 
"nothing flat," it takes very little space, can be 
located in any accessible place — ail you need 
is a % " hole, yet stands up to 8,000 V break
down test.

Special punch press beryllium' coppar 

contact — retains live action over thousands 
of insertions — ha» generous solder tab with 
wire hole for rapid, fool proof soldering.

Insulation: available with phenolic maalation 
for low water absorption, high heat resistance 
and excellent aging characteristics, in red. 
black brown (MIL-14CGF) and blue, green, 
tan colon. Also available with nylon insula
tion tn brilliant black, red, white, orange, blue, 
yellow colors.

-I—JIGHT THOUSAND marines lav be
sieged at Yudam-ni; three thousand 
more were at Hagaru-ii, preparing a 
breakthrough. Guarding a frozen moun
tain pass between them. Major Barber, 
with only a company, held their fate 
in his hands. Encirclement threatened 
him. But he asked permission to stay, 
and for five days he held the pass 
against attack. When relief came, only 
eighty-four men could walk away. But 
Major Barber had saved a division.

“I know,” says Major Barber, “that 
you realize what hard jobs our men are

Peace is for the strong! For peace and 
prosperity save with U.S. Defense Bonds! 
Now E Bonds pay 3%! Now. improved 
Series E Bonds start paying interest after 
6 months. And average 3% interest, com
pounded semiannually when held to ma
turity! Also, ali maturing E Bonds auto
matically go on earning—at the new rate— 
for 10 more years. Today, start investing in 
U. S. Series E Defense Bonds through the 
Payroll Savings Plan at work.

JUMPER STRIP YOUR^-
_ Eliminates wiring ^CARD-MTG. »COMPLETED 

for common circuits" SOCKETS “ CIRCUITS

I It99 09 9tmple 09 thl9
2 New free Alden Handbook simplifies plug-in 
a unit design. Presents complete line of basic 

jl components of tremendous flexibility for 
m! adapting your equipment to plug in construe-

t*°°-
Unitize gour circuitry its compact cortical 
plane* using ALDEN TERMIN AL CARD 
MOUNTING SYSTEM.

or BASIC CHASSIS.
AIDEN ». . »

. "20" KPACKAGE A

TAe U.S. Government does not pay for 
this advertisement. It is donated by this 
publication in cooperation with the 
Advertising Council and the Magazine 

Publishers of America.

1.047" Long, ’//Diam
. The Series No.

' 23 Pushbutton
Switch measures 
only 1.047" from 
the end of the 
plunger to the 
end termi- 

kSSaoNMIw nal tips. This
switch is only 
half the size of 
the company’s 

Series 4000 switch, previously designated miniature.
The unit has a l/2"diam. Its contact resistance is 

0.007 ohms max before use and 0.015 ohms max after 
approximately 200,000 operations.

Normally open, the switch has a spst momentary 
contact arrangement. It is rated at l/4amp, 115v, 
a-c, non-inductive. The bushing, which provides 
single hole panel mounting, has a 5/16-32 thread. 
Grayhill, Dept. ED. 4524 W. Madison St., Chicago 
24, Ill.

YE■oeeiumi«ae——
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New Products
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t
CIRO

Available in

1

CIRCLE ED-52 ON READER-SERVICE CARD FOR MORE INFORMATION

Miniature A-C Motors
Applications

ci
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Radial-Beam Power Tetrode
Designed for 28v Electrical Systems

A 
gr

“Teflon” Components
In Molded, Extruded, Machined Forms

Precision Potentiometer 
In Single-Section Units

Panel Indicator Light
Only 1-5/16" Long Overall

The Type LI000 
Panel Indicator 
Light is only 
1-5/16" long from 
terminal tip to in
dicator lens and 

f

weighs about 1 /4 oz. 
These features and 
its sturdy construc
tion make the unit 
useful for many 
electronic devices 
where size and

weight are important design considerations such as 
in aircraft applications.

The terminal is rigidly molded in place, and a 
removable plastic lens (available in amber, blue, 
green, red, or white), is held securely by a rubber 
“O” ring which also serves as an effective moisture 
seal. A standard 6v, 12v, or 28v No. 327 miniature 
lamp is employed. The unit is assembled in a nickel- 
plated brass case and is furnished with removable 
bushings, spacers, and ground terminal for either 
grounded or nongrounded type panel mounting. 
Hetherington, Inc., Dept. ED, Sharon Hill, Pa.
CIRCLE ED-50 ON READER-SERVICE CARD FOR MORE INFORMATION

Suitable for ap
plications requir
ing non-linear 
functional outputs 
without external 
taps, this 1-3/4" 
diam Precision Po
tentiometer (Mod
el 85196) is now 
available in single
section units with 
either a syncro- 
type or screw-type 
mounting. Both 
sleeve bearing and 

ball bearing models are available with torque require
ments of 0.5 oz-in for the ball bearing unit.

Standard linearity tolerance is ±3%, with better 
linearity units available on special order. Mechanical 
rotation is possible at 360° continuous, or stops can 
be provided for any rotation up to 330°.

20

Resistances from 2,000 ohms to 200,000 ohms are 
available with a power dissipation of 3w at an am
bient temperature of —|-25OC. Operating temperature 
range is from —54°C to -|-71OC, and the unit will 
operate during 50G acceleration applied along any 
axis.

The case is black anodized aluminum, and close 
tolerances are held on all mounting surfaces. The 
sleeve bearing potentiometer weighs 2-1/2 oz, and the 
weight of the ball bearing unit is 3-1/2 oz. G. M. 
Giannini & Co., Inc., Dept. ED, 117 E. Colorado St., 
Pasadena 1, Calif.

The Type 4X150D is a Radial
Beam Power Tetrode designed for 
use in commercial and military 
aircraft and other vehicular opera 
tion. This tube has a heater rating 
of 26.5v at 0.57amp, which makes 
it ideal for use in 28v electrical 
systems.

The unit is 2-1/2" long and is 
used as an oscillator, amplifier, or

frequency multiplier into the u-h-f range. It has a 
plate dissipation rating of 150w in Class-C teleg
raphy or f-m telephony service. Eitel-McCullough, 
Inc., Dept. ED. San Bruno, Calif.

Packaged Blocking Oscillator
Compact, Plug-In Unit

Rise times as short as O.Ol^sec 
are provided by the Type PBO-1 
Packaged Blocking Oscillator. It is 
a plug-in type unit which includes 
its transformer and employs a fer
rite core transformer for fast rise 
time and high peak current.

Special features include the lo
cation of cathode and load resis
tors outside of the case, permitting 
adaption to different requirements, 
an easily replaceable vacuum tube, 
minimum under-chassis space re
quired, low circuit design and lay

out costs, and a simple method of being held in place 
by means of an ordinary tube clamp.

Dimensions for this unit which plugs into a 9-pin 
noval socket are a maximum OD of 1-3/8", and a 
maximum seated height (including shield) of 4-5/16".

The specifications for the Type PB0-1 include a 
nominal pulse width of 0.1/isec, a rise time of 0.01/xsee 
a maximum pps (pin 9 at ground) of lOOkc, a maxi 
mum B-p voltage of 300v, a 6AN5 vacuum tube, a 
minimum input trigger voltage (if used) of —15v, 
an output pulse amplitude of 150v across 470 ohms, 
and a pulse amplitude of 115v across 100 ohms (ca 
thode resistor).

Also available is the Type PBO-2 unit, which has 
a nominal pulse width of 2.0/isec. American Machine 
& Foundry Co., Electronics Div., Dept. ED, 1085 
Commonwealth Ave., Boston 15, Mass.
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and machined 
forms, “Teflon” 
Components are of 
interest to elec
tronic designers 
because of their di
electric strength, 

low power factor, resistance to extremes of tempera
ture, and high impact strength at both high and low 
temperatures. They have many electronic uses.

Characteristics of “Teflon” are a dielectric con
stant of 2.0 and a loss factor less than 0.0005 at 
practically all frequencies. Short time dielectric 
strength is high, volume resistivity greater than 1015 
ohm-cm, even after prolonged soaking in water. It 
serves in temperatures from —80°F to 500°F, has 
good arc resistance, and does not carbonize under an 
arc discharge. Abbott & Biddle, Div. of Flexrock Co., 
Dept. ED-1, 2413 Federal St., Philadelphia 46, Pa.
CIRCLE ED-54 ON READER-SERVICE CARD FOR MORE INFORMATION

For Servo and Control

Designed for use 
in servo and con
trol applications 
where reliability 
under extreme 
conditions is essen
tial, the Type 665
50 A-C Miniature 
Precision Motors 
also are easily 
adaptable to drive 

such auxiliary equipment as blowers, etc. They can 
be furnished to meet rigid military specifications for
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■ nnidity, temperature range, vibration, and altitude.
Approximate dimensions of an average motor are 

1 700"diam x 1-3/4" (less gear train). Length may 
vary according to specified motor characteristics.

Typical performance for a unit operating at 400cy 
at 8-115v, includes a no-load speed of 22,000rpm, a 
stall torque of 1.5in-oz, a stall watts per phase of 
10.Ow, and a rotor inertia of 10.5gm-cm2.

Housings are made of either aluminum alloy or 
stainless steel, and can be modified to permit flange 
or ring mounting. On motors without gear train, 
housing diameter is subject to some variation. G-M 
Laboratories Tnc., Dept. ED, 4300 North Knox Ave., 
Chicago 41, Ill.
CIRCLE ED-55 ON READER-SERVICE CARD FOR MORE INFORMATION
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Heater-Cathode Type
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Type 12V6-GT, a Beam Power 
»Tube of the heater-cathode type, 

has been designed primarily for 
use in the output amplifier of au
tomobile radio receivers operating 
from a 12v battery. Construction 
of the tube makes it capable of 
producing relatively high power 
output with high power sensi
tivity.

A single unit operated with a 
plate and screen voltage of 250v 
can deliver a maximum-signal 

power output of 4.5w with a driving voltage of only 
approx 12v. Another feature of this tube is its rela
tively low plate-current drain.

Typical operating characteristics (single-tube Class 
Al amplifier) include: a plate voltage of 315v; a 
grid-No. 2 voltage of 225v; a grid-No. 1 voltage of 
— 13v; a peak a-f grid-No. 1 voltage of 13v; a zero
signal plate current of 34ma; a max-signal plate cur
rent of 35ma; a plate resistance (approx) of 80,000 
ohms; a transconductance of 3750/xmhos; a load re
sistance of 8500 ohms; a total harmonic distortion of 
12%; and a max-signal power output of 5.5w. Radio 
Corp, of America, Dept. ED, Harrison, N. J.
CIRCLE ED-56 ON READER-SERVICE CARD FOR MORE INFORMATION

See the March 
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and Unusual

Issue for 
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at the
Radio Engineering Show

Meetings
Feb. 18-20: 8th Annual Conference, sponsored by the 

Reinforced Plastics Div. of the Society of the Plas
tics Industry, Inc., Hotel Shoreham, Washington, 
I). C.

Mar. 9-12 :NEMA (National Electrical Manufacturers 
Assn.) Edgewater Beach Hotel, Chicago, Ill.

Alar. 16-18: IEE (Institution of Electrical Engineers) 
Symposium on Insulating Materials, London, Eng
land.

Mar. 23-26: IRE National Convention, Waldorf- 
Astoria Hotel and Grand Central Palace, New 
York, N. Y.

Apr. 11: NEREM (New England Radio Engineer
ing Meeting), University of Connecticut, Storrs, 
Conn.

Apr. 16-17: 9th Joint Conference of RTMA of United 
States and Canada, Ambassador Hotel, Los Angeles, 
Calif.

Apr. 18: IRE Seventh Annual Spring Technical 
Conference, Cincinnati, Ohio.

Apr. 26-30: SMPTE (Society of Motion Picture and 
TV Engineers) 73rd Convention, Hotel Statler, 
Los Angeles, Calif.

Apr. 27-May 8: British Industries Fair, Birming
ham & London, England.

Apr. 28-May 1: NARTB (National Assn. Radio and 
Television Broadcasters) 1953 Convention, Bilt
more Hotel, Los Angeles, Calif.

Apr. 29-May 1: Electronic Components Symposium, 
Shakespeare Club, Pasadena, Calif.

May 11-13: 1953 National Conference on Airborne 
Electronics, Hotel Biltmore, Dayton, Ohio.

May 18-21: 1953 Electronic Parts Show, Conrad Hil
ton Hotel, Chicago, Ill.

May 18-23: 3rd International Congress on Electro
heat, Paris, France.

May 24-28: NAED (National Assn, of Electronic 
Distributors) 45th Annual Convention, Conrad 
Hilton Hotel, Chicago, Ill.

May 24-28: Scientific Apparatus Makers Assn. An
nual Meeting, The Greenbriar, White Sulphur 
Springs, W. Va.

June 15-19: AI E E Summer General Meeting, Chal
font-Haddon Hotel, Atlantic City, N. J.

June 15-19: Exposition of Basic Materials for Indus
try, Grand Central Palace, New York, N. Y.

June 16-24: International Electro-acoustics Congress, 
The Netherlands.

June 20-Oct. 11: German Communication and Trans
port Exhibition, Munich, Germany.

Aug. 19-21: WESCON (Western Electronic Show and 
Convention), San Francisco Municipal Auditorium, 
San Francisco, Calif.

Aug. 29-Sept. 6: West German Radio and TV Ex
hibition, Duesseldorf, Germany.

Quiete ¿on '
ACE SCREEN ROOM

GUIDE
Contains latest data on 
ACE shielded enclo
sures, an analysis of 
attenuation versus fre
quency measurement 
techniques, and sug 
gestions for obtaining 
maximum shielded en 
closure efficiency. Ask 
for Bulletin 3.

OUT OF?

SR-F SHIELDED ENCLOSURES^

USED TODAY IN MEETING^ 

EXACTING SPECIFICATIONS
JAN-I-225, 16E4 (SHIPS), MIL-I-6181 etc.

H WERE MADE

GUARANTEED to pro
duce a minimum attenuation 

of 100 db from 0.15 to 1000 me., and to closely 
approach this attenuation at 10,000 megacycles. 

PRE-BUILT, ready to install. Easy to enlarge 
or to relocate.

CELL TYPE or single shielded rooms for any 
requirement.

USED by top-ranking military and civilian 
equipment producers and laboratories through
out the world.

ACE ENGINEERING & MACHINE CO , INC.
3644 N LawrenceSt Philo Pa Telephone REqent 9 1019
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to the

New BooksELECTRICAL
ENGINEER
or

PHYSICIST
with experience In

RADAR
or

ELECTRONICS

Here is what one of these positions offers you

equipment in the

i

How to apply:

CIRCLE ED-58 ON READER-SERVICE CARD FOR MORE INFORMATION

Hughes 
field.

c

1

cations rather than with the niceties of 
mathematical derivations. The last chapter 
deals with a description of performance 
of operating systems in terms of their sinu
soidal response characteristics.

Hughes representative at a 
military base in this coun
try or overseas (single men 
only). Compensation is 
made for traveling and 
moving household effects, 
and married men keep their 
families with them at all 
times.

ic
6: 
F

THE COMPANY
Hughes Research and De
velopment Laboratories, 
located in Southern Califor
nia, are presently engaged 
in the development and 
production of advanced 
radar systems, electronic 
computers and guided 
missiles.

Hughes Research and Develop
ment Laboratories, one of the 
nation's leading electronics 
organizations, are now creating 
a number of new openings in 
an important phase of their 
operations.

HUGHES
RESEARCH AND 
DEVELOPMENT LABORATORIES

Engineering Personnel Department 
Culver City, 
Los Angeles County, California

THE NEW OPENINGS
The positions are for men 
who will serve as technical 
advisors to government 
agencies and companies 
purchasing Hughes equip
ment—also as technical con
sultants with engineers of 
other companies working 
on associated equipment. 
Your specific job would be 
essentially to help insure 
successful operation of

On joining our organiza
tion, you will work in the 
Laboratories for several 
months to become thor
oughly familiar with the 
equipment which you will 
later help users to under
stand and properly employ. 
If you have already had 
radar or electronics experi
ence, you will find this 
knowledge helpful in your 
new work.

WHERE YOU WORK
After your period of train
ing—at full pay—you may 
(1) remain with the Labor
atories in Southern Califor
nia in an instructive or 
administrative capacity, (2) 
become the Hughes repre
sentative at a company 
where our equipment is be
ing installed, or (3) be the

YOUR FUTURE

In one of these positions 
you will gain all-around ex
perience that will increase 
your value to our organiza
tion as it further expands in 
the field of electronics. The 
next few years are certain to 
see large-scale commercial 
employment of electronic 
systems. Your training in 
and familiarity with the 
most advanced electronic 
techniques now will qualify 
you for even more impor
tant future positions.

If you are under thirty-five 
years of age, and if you have 
an E.E. or Physics degree, 
write to the Laboratories, giving 
resume of your experience.
Assurance is required that 
relocation of the applicant 
will not cause disruption of
an urgent military project.

Instrument Engineering, Vol. 1 ... By 
C. S. Draper, W. McKay, and S. Lees. 269 
pages, McGraw-Hill Book Co., Inc., 330 
West 12nd St., New York 36, N. Y. $6.00.

Sub-titled “Methods for describing the 
situations of instrument engineering’’, this 
book develops a system of concepts, nota
tions, diagrams, and mathematical forms 
for describing the performance of physical 
devices and variations in physical quanti
ties. It is the first of three volumes whose 
object is to present a generalized method 
of attack on the problems of measurement 
and control.

The book begins with a description of 
the operating system covering open-and- 
closed-chain systems. Then various types 
of diagrams for describing operating sys
tems are presented followed by a discus
sion of performance operators and per
formance functions for operating systems. 
Static and dynamic operating conditions 
and performance then are treated includ
ing such topics as static sensitivity, de
scription of static performance, transient 
stability and instability, hunting, smooth
ing, and response time.

Other topics covered include derivation 
of performance equations, dimensional 
analysis, concepts and notation for the 
comparison of physical quantities and for 
the description of generalized operating 
system performance, and applications of 
statistical methods to instrument engi
neering.

One chapter deals with the representa
tion of physical situations by mathemati
cal forms. Here the information required 
to apply the simple power series, the im
pulse function, the Fourier series, and the 
Fourier integral to describe variations of 
the working variable as a function of the 
running variable is summarized from the 
standpoint of engineering applications. 
The various performance-describing forms 
and the auxiliary information necessary 
for engineering applications are summar
ized in a series of definition summaries and 
figures designed for ready reference by

Practical Aspects of the R-J Speaker 
Enclosure . . . By W. Joseph and F. Rob
bins. Paper bound, 14 pages, Vol. 29, No. 
4 of the Proceedings of the Radio Club of 
America, Inc., Radio Club of America, 11 
West 42nd St., New York 18, N. Y. $.50.

This paper, presented before the Radio 
Club of America last October, now is avail
able in printed form. It includes a discus
sion of various speaker systems, a diagram 
of the R-J construction, and an impedance 
curve of a 12" speaker in the R-J enclo
sure. Also presented are a series of oscil
loscope screen photographs which compare 
the R-J and bass reflex enclosure re
sponses. The paper will undoubtedly be of 
interest to electronic designers who also 
are high fidelity enthusiasts.

Electronic Measurements . . . By Fred
erick Emmons Terman and Joseph Mayo 
Pettit; Second edition, 707 pages, Mc
Graw-Hill Book Co., Inc., 330 West 42nd 
St., New York 36, N. Y. $10.00.

This book succeeds “Measurements in 
Radio Engineering” (1935) as a reference 
book for the practicing engineer as well as 
a college text. This change in title reflects 
the increased scope of the present volume, 
which now covers measurement fundamen
tals in many fields beyond conventional 
radio, including TV, radar, and other 
pulsed systems, microwaves, and a number 
of techniques useful to engineers who use 
electronics in their instrumentation.

A number of new topics has been added 
including waveguides and cavity resona
tors; standing wave measurements; noise

engineers concerned with practical apph- in amplifiers and receivers; f-m and TV
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i eceivers ; generation of special wave
forms; generation of time delays; modern 
vacuum-tube-voltmeters ; power measure
ment at microwave frequencies; antenna 
measurements in the microwave region ; 
oscillators for laboratory signal sources 
covering the range from very low to mi
crowave frequencies; transient and steady
state response of amplifiers and circuits; 
new oscilloscope techniques ; stability of 
feedback amplifiers; etc.

The book is about twice as long as the 
previous volume, and many new illustra
tions have been added. For the practicing 
engineer, the book gathers together a wide 
variety of information on measuring tech
niques and equipment to help him handle 
new problems as they arise. Extensive 
footnote references are provided for those 
desiring further details on the subject, 
and in so doing, the book offers a rather 
complete guide to the pertinent literature 
in the field.

Fundamentals of Engineering Electron
ics . . . By W. G. Dow; Second Edition, 
627 pages. John Wiley & Sons., Inc., 440 
Fourth Ave., New York 16, N. Y. $8.50.

The basic aim of this book is to give the 
reader a reasonably complete understand
ing of the internal functioning of the elec
tron devices that serve as the active 
elements in electronic circuits. Although 
primarily a textbook for undergraduate 
electrical engineering courses, it is quite 
useful as a reference book for practicing 
electron tube and electronic circuit engi
neers.

Some of the important changes in.this 
second edition include use of the meter- 
kilogram-second system of units, modern
ization of the analysis of space-charge 
control tubes by the use of the equivalent 
grid plane potential and equivalent elec
trostatic circuit concepts; and an analyti
cal treatment of the dependence of inter
electrode and input and output capacitan
ces on space-charge control tube geometry.

The author presents a statement of the 
basic new principles that must be em
ployed in electron tubes designed for u-h-f 
and microwave frequency ranges. These 
include the effects of electron transit time 
on electron interaction efficiency, input 
loading, and input-to-output phase angles, 
the induced current concept, and an intro

duction to klystrons, magnetron oscillators, 
and traveling wave amplifiers.

The study of energy-level diagrams in 
metals has been extended to cover the 
basic aspects of semiconductor energy
level diagrams and their general relation 
to the behavior of transistors. The Fermi 
distribution function is presented, and the 
Fermi energy level is discussed.

An extensive bibliographical reference 
list is included and the reference items 
have been selected partly for general 
study, and partly to support statements 
in the text.

we don’t shrink heads...

but we do shrink

Www!

Electrical Measuring Instruments (Part 
1 ) . . . By C. V. Drysdale and A. C. 
Jolley; Second edition revised by G. F. 
Tagg. 598 pages. John Wiley & Sons, Inc., 
440 Fourth Ave., New York 16, N. Y.

First published in 1924, this book has 
been revised to incorporate the many ad
vances made in the field since that time. It 
is directed to people concerned with the 
design, manufacture, and use of basic elec
trical instruments.

Quite detailed and comprehensive in its 
scope, the book covers virtually all phases 
of electrical instruments. Unfortunately, 
since the original authors are English, the 
instruments discussed and illustrated are 
practically all British devices. Though the 
basic principles involved in their opera
tion are the same as those used in American 
instruments, the slight differences in me
chanical techniques and exterior appear
ances of many of the units may bother 
some American readers. Also the use of 
the decimal point in the center of a line 
(O’OOlamp) instead of at the bottom of a 
line (O.OOlamp) is somewhat disconcerting, 
though certainly not an insurmountable 
obstacle to using the book.

General electrical principles, mechanical 
design and construction, conditions for 
rapid indications, as well as properties of 
electrical materials, are treated in some 
detail. Then the various kinds of instru
ments (permanent magnet moving coil and 
soft iron instruments, dynammometer am
meters, voltmeters, and wattmeters, hot 
wire instruments, and electrostatic instru
ments) are discussed. Because the book 
deals only with fundamental instruments, 
electronic techniques are not discussed.

If you think Jivaro Indians were experts at 
shrinking things . . . (human heads, that is) . . . 
look what STANCOR engineers have done with 
transistor transformers! Recently they 
designed and are now producing the smallest 
transformer ever built!

How big is this new transformer? Well, it’s just 
^4" x x and it weighs only 0.07 
ounce. Designed especially for transistor 
applications, this unit is no larger than the 
transistor it powers.

It is one of a series of transistor transformers, 
being built by Stancor, for development and 
commercial applications. If you are planning to 
use transistors, take advantage of Stancor’s 
knowledge of engineering and manufacturing of 
ultra-miniature transformers.

STA NCOR 
TRANSISTOR 

TRANSFORMERS
These stock transistor transformers are available 
through your Stancor distributor:

Other transistor transformers, built to your special 
requirements, are available for original equipment 
production only. Write for Bulletin 462.

TYPE APPLICATION PRI. IMP. SEC. IMP.

UM-110 Interstage 20,000 1,000

UM-111 Output or matching 1,000 60

UM-112 High imp. mic. to 
emitter 200,000 1,000

TYPE APPLICATION PRI. IMP. SEC. IMP.

TT-11 Mie., pickup or line 
to single grid.

50, 200/250, 
500/600

50,000

TT-12 Mic., pickup or line 
to push-pull grids.

50, 200/250, 
500/600

50,000

TT-13 Dynamic mic., Io 
single gsid.

7.5/30 50,000

TT-14 Single plate to 
single grid.

15,000 60,000

STANCOR TINYTRANS 
Miniature, cased audio transformers 

Here are four new cataloged high fidelity transformers 
for use where space is at a premium. These units have 
a frequency response of ± 1 db, 30 20,000 cps. They 
are impregnated and sealed in a square, drawn 
aluminum can, with *4' terminals mounted on a 
phenolic terminal board. Total height is 1^’.

Ask your Stancor Distributor for Bulletin 463 on Stancor Tinytrans, or write us for your free copy.

STANDARD TRANSFORMER CORPORATION
3576 ELSTON AVENUE • CHICAGO 18, ILLINOIS

EXPORT SALES: Roburn Agencies, Inc., 39 Worren Street, New York 7. N. Y.

ELECTRONIC DESIGN • February 1953 CIRCLE ED-59 ON READER-SERVICE CARD FOR MORE INFORMATION 23



Sampling Switches 66

New Literature

Servo Amplifiers 60 Electron Tube 63
This 16-page bulletin offers a general description 

of the servo amplifiers illustrated, a classification ac
cording to d-c or a-c error voltages and 2-speed 
synchros, and applications for these amplifiers. Each 
model is illustrated, and specific information on spe
cifications and applications is provided. A listing 
shows conversion factors for servo calculations. Also 
included is a data sheet for the purpose of defining 
individual servo performance requirements. Types of 
equipment described include a servo amplifier, dy
namic analyzer, null detector, d-c millivoltmeter, 
and motor control. Industrial Control Co., Wyan
danch, L. I., N. Y.

“Engineering and Application Data on Electronic 
Tubes” is a 22-page brochure describing the Type 
6AJ4 r-f amplifier, a grounded-grid triode developed 
to operate over the wide u-h-f and v-h-f TV channels. 
Design features, circuit and measurement considera
tions, power gain measurement procedure, input im
pedance measurement procedure, and description and 
rating of this tube are discussed. Circuit diagrams 
present the important operating data, and graphs 
provide the average plate characteristics. Physical 
dimensions, terminal connections, maximum ratings, 
and average characteristics and typical operation are 
fully discussed. Supplements on the Type 6AF4 and 
Type 6AM4 tubes also are included. General Electric 
Co., Tube Dept., 1 River Rd., Schenectady 5, N. Y.

“High Speed Multi-Channel Sampling Switches” is 
the title of a 4-page, 2-color brochure, which pro
vides a representative cross-section of high speed 
multi-channel rotary sampling switches designed and 
fabricated by this company. These switches have ap
plication in industrial and airborne telemetering, 
drift compensation of d-c amplifiers, displaying para
meters such as input-output character of electrical 
components for multichannel voltage comparison, 
sampling many thermocouples with a single alarm, 
generating pulse trains, etc. Photographs illustrate 
each type. Applied Science Corp, of Princeton, P. O. 
Box 44, Princeton, N. J.

Industrial Machines 67

Nickel Alloys 61
A 26-page booklet describes the electrical and elec

tronic properties of 18 high nickel alloys for elec
tronic uses. Typical applications for these nickel 
alloys are in electron tubes, grid side rods, base pins, 
getter tabs, plates (anodes), cathode shields in recti
fier tubes, woven wire mesh for grids, plates in high 
voltage vacuum capacitors, sliding contacts, high cur
rent furnace leads, spark gaps, magnetostriction de
vices, and resistance thermometer wire. General 
characteristics and availability of each type of alloy 
are presented. Other special grades of nickel for 
cathode sleeves, as well as various types of monel 
and inconel alloys, are discussed. International Nickel 
Co., Inc., 67 Wall St., New York 5, N. Y.

“The Engineering Story” is a 28-page, 2-color bro
chure which presents in general terms the problems 
facing the designer, and subsequently the manufac
turer, of industrial machines. Specific projects by the 
company are described : as, for example, the develop
ment of electronic control devices to keep machines 
functioning evenly and to insure uniformity of prod
ucts. American Machine & Foundry Co., 1085 Com
monwealth Ave., Boston 15, Mass.

Insulation Tape 64
This 4-page, 2-color brochure on “Teflon” tape de

scribes an insulating tape for use in motors, gener
ators, coaxial cables, and other conductors. Electronic 
applications are mentioned, and the electrical, me
chanical, and chemical properties are listed. A speci
men of this tape in all the standard NEMA colors 
for polarity identification, is included. Raybestos- 
Manhattan, Inc., Plastic Products Sales Div., Man
heim, Pa.

Power Supplies
This 40-page, 2-color bulletin

68
presents a listing

with illustrations of this company’s power supplies. 
The equipments featured are voltage regulated power 
supplies, dual voltage regulated power supplies, the 
Model 2000 “Super Regulator”, a circuit panel (for 
experimental electronics), and a multiple power sup
ply. Specifications for each model, including output 
voltage, output current, regulation, ripple voltage, 
output impedance, and fuse protection, are provided.

Variable Resistors 62 Selenium Rectifiers 65

Mie
Cé 

Mica 
n a< 
istic 
volti 
vide 
of t 
Elee

Shi
E 

tair 
sur< 
tioi 
elec 
enc 
Ap 
alo 
isti 
lin 
an« 
& 1 
ciel

M

Data Sheet No. 164 lists a complete line of mili
tary and civilian variable resistors. Attached 
switches for the civilian line are illustrated, as well 
as a variety of concentric shaft tandem constructions 
with panel and rear sections operating separately 
from concentric shafts. Also shown is the new’ minia
turized Type 70 civilian control designed for use in 
new radio and TV sets. Military resistors featured 
include JAN-R-19 and JAN-R-94 types and special 
composition controls specifically designed for mili
tary communications equipment operating at extreme 
temperature and humidity ranges. Chicago Tele
phone Supply Corp., Elkhart, Ind.

Catalog B-l (4-page, 3-color) presents this com
pany’s line of embedded selenium rectifiers, designed 
for use in applications where, because of environ
mental conditions or extreme altitudes, standard con
vection-cooled, painted rectifiers, are not suitable. A 
description of each type of rectifier is presented, 
including such data as altitude, efficiency, environ
mental conditions, temperature, thermal shock, con
struction, weight, and warranty. Circuit diagrams 
illustrate the construction of these rectifiers, and a 
table presents the specification factors for each type. 
Sarkes Tarzian Inc., Rectifier Div., 415 North College 
Ave., Bloomington, Ind.

Also included is filament supply information, 
quent charts indicate the operating range of 
regulated power supply. Kepco Laboratories, 
131-38 Sanford Ave., Flushing 55, N. Y.

Nuclear Resonance Magnetometer

F re- 
each 
Inc.,

69
This 8-page, 2-color bulletin describes the develop

ment and principles of operation of the Model 101 
Nuclear Resonance Magnetometer, which accurately 
measures magnetic field strength using the principle 
of nuclear resonance. Specifications for the instru
ment are included. Laboratory for Electronics, Inc., 
43 Leon St., Boston, Mass.
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Mica-Dielectric Capacitors Electronic Insulating Materials70 74

varw'y af elKtramc cktuih where JAN types or« a must

purpose hook-up wire, low tension aircraft

Shielded Enclosures 71
JAN TYPES • ALL VALUES MEASURED AT 25’C.

75

(•cfitiralion tHkitmy 35% minimum in 100 MC test circuit

JO IIS ■ 00

«030 50

RADIO RECEPTOR ( OMPANY, INC.

Microwave Components 72

8

Tantalum Capacitors 76

a set screw

!__ i a bolt and nuta hinge pin

! ' a cotter pina stop pinHermetically Sealed Resistors 73
a taper pin

?
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miniaturization wire, etc. Applications 
wires are mentioned. William Brand & 
Willimantic, Conn.

50 fo-KW 
•50 0« -50V

*Av«roq< hoW wav« rectified current at 60 CPS and 25*C Comult 
ut for ratings al other conditions

flor loro dynamic resistance.

Moi Cont 
Reverse 

ORrating 
Volts
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Receptor Germani um Diodes your first thak« in th* lorg*
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Inc.,

Radio loc«ptor Germanium Diodes may hold the answer 
to many of your problem; Our engineers will be glod 

to study your requirements and submit their recomman 
dotions Many other typer, both standard and specutl. 
ore oeailable Writ« us!

for
Co.,

Films for Capacitors
This 40-page catalog makes available

ZONE_______ STATE

TYPICAL USES
COMPUTOR CIRCUITS 
CLAMPING CIRCUITS 
RF DETECTORS 
CONTROL CIRCUITS 
DISCRIMINATORS

25 ^r-IOV 
300 Ui -50V

10 Ui -10V

Rectified 
Current 

(MA Mai )

40

TRADE MARK

... the slotted tubular steel pin 
with chamfered ends 

used for production economies in replacing

75
a complete

R SALIS uEPT. ¿51 WeU 1911- Street New York 11, N < • FACTORY. M North 9th StiMt BrooHyn 11. N V
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Catalog 31 covers this company's transmitter-type 
Mica-Dielectric Capacitors, which are manufactured 
n accordance with JAN-C-5 specification. Character

istics, capacitance, tolerance, insulation resistance, 
voltage, current, and color code information is pro
vided for the various types of capacitors by means 
of text, photographs, and circuit diagrams. Sprague 
Electric Co., North Adams, Mass.
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Engineering Bulletin No. 3 (8-page, 2-color) con
tains a description of many types of shielded enclo
sures (screen rooms), that provide the high attenua
tion required for testing and evaluating sensitive 
electrical and electronic equipment without the influ
ence of undesirable background radio interference. 
Applications for these enclosures are mentioned, 
along with information on attenuation character
istics, design advantages, service entrances, doors, 
line filters, and other pertinent data. Photographs 
and specifications are also included. Ace Engineering 
& Machine Co., Inc., 3644 North Lawrence St., Phila
delphia 40, Pa.
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A 12-page, 2-color brochure lists and describes 
microwave components. The two types especially dis
cussed are rigid and flexible waveguides, and various 
combinations of the two. Rigid waveguides are spe
cifically recommended for installations where there is 
no movement, or for those portions of an assembly 
requiring the inclusion of complicated accessories. 
Flexible waveguides can be used for difficult connec- 
*tions caused by space limitations and misalignment. 
Photographs for each type are included, as well as 
circuit diagrams and charts indicating the specifica
tions. Additional charts also list the rigid and flexible 
waveguides designed to meet MIL-T-85B Specifica
tion, along with detailed operational data. Titeflex, 
Inc., 500 Frelinghuysen Ave., Newark 5, N. J.

Bulletin L-27 and Supplement 1 to this bulletin 
contain a guide to this company's precision wire
wound resistors designed for military specifications. 
Differences between the new MIL-R-93A and the old 
JAN-R-93 specifications are explained, and a cross
reference table provides specifications of the various 
resistors. The supplement contains information on 
three additional hermetically sealed resistor styles 
and more information for the cross-reference table. 
Shallcross Mfg. Co., Collingdale, Pa.

This 12-page, 2-color brochure discusses “Turbon ies". 
which deals with the study of insulation char
acteristics for insuring lasting performance. This 
information is especially useful for aircraft elec
tronic design and development engineers and indus
trial manufacturers of electrical and electronic 
equipment. Insulation products described and illus
trated are “Turbo” tubings and sleevings, general 

To meet the strictest requirements of both 
Government and Industry, specify

f ¿ Germanium Diodes

COOL NO

CUMFTitf 0MUJT INTO

I Nt I

picture of the plastic films used as the solid dielectric 
in capacitors. Containers for the capacitors also are 
presented: bathtub, compact drawn rectangular, and 
glass types. Information includes voltage range, tem
perature range, resistance, dielectric absorption, 
power packs, as well as the requirements of pulse 
forming networks using the various capacitor types. 
Other specifications also are listed, and a section 
provides a discussion of special capacitors designed 
to meet individual needs. Plastic Capacitors, Inc., 
2511 West Moffat St., Chicago 47, Ill.

úfeme« irh twtfr

Seiet rota 
and Germanium 

Division

Bulletin 6.100 includes a list and description of a 
line of tantalum electrolytic capacitors ranging from 
1.5 to 30mfd, with working voltages up to 125v d-c. 
These capacitors, intended for applications where 
unusually stable characteristics are required and 
space is at a premium, employ porous tantalum 
anodes. The bulletin lists 22 standard capacitors and 
contains a page of curves showing capacity and 
equivalent series resistance in relation to temperature 
and frequency. Fansteel Metallurgical Corp., North 
Chicago, Ill.

Low Frequency Oscillator 77
A 4-page brochure describes this company’s Model 

“L” Oscillator, designed for low frequency coverage 
useful in the fields of Servomechanisms and ordnance 
research. Specifications for this instrument are in
cluded, along with a circuit diagram, photographs, 
and other information. Southwestern Industrial Elec
tronics Co., P. O. Box 13058, Houston 19, Texas.



New Literature Miniature Connectors 84 Tube Shields and Accessories 88

Hermetic Seals and Assemblies 80
S-53 is a 32-page catalog featuring photographs, 

diagrams, and operating data for more than 1600 
stock seals and special assemblies. Also included are 
the company’s line of electronic and electrical control 
systems, test equipment, components, and communi
cation equipment. A description of each item is in
cluded, along with specifications of product lines, 
engineering and production achievements, and 
quality control. Schematic diagrams are provided to 
illustrate the operation of various seals. Sealtron Co., 
9701 Reading Rd., Cincinnati 15, Ohio.

The Series “20” miniature precision connectors are 
described and illustrated in this 6-page, 2-color, fold- 
over brochure. These connectors, designed to meet the 
requirements for electronic instrumentation, are illus
trated by circuit diagrams and photographs. Specifi
cations for each type are provided, along with infor
mation on the company’s terminals and terminal 
blocks. DeJur-Amsco Corp., 45-01 Northern Blvd., 
Long Island City 1, N. Y.

This 18-page, 2-color catalog presents the compa
ny’s electronic components: tube shields, clips, caps, 
and rings. Standard and miniature tube shields are 
described and illustrated, and the major applications 
for each are pointed out. Many types of shields, such 
as fluted, lanced, seamless, etc. are indicated. The 
tube clips listed are standard and miniature, with 
types such as prong and tube ground. Two styles and 
sizes respectively of the caps and rings are shown. The 
Fred Goat Co., Inc., 314 Dean St., Brooklyn 17, N. Y.

LI
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Wire Wound Resistors 85

Stock Delay Lines 81
An 8-page bulletin lists all the custom built delay 

lines which this company now offers as stock items. 
Each model is listed, along with information on delay, 
bandwidth, and price. Types available include 50, 
200, 500, 750, 1000, and 1300 ohm units. Electronic 
Systems Co., 578 E. 161st St., New York 56, N. Y.

Time Delay Relays 82

Engineering Bulletin R-3C provides general and 
engineering information, alloy characteristics, time 
vs temperature load curves, for the company’s line of 
precision wire wound resistors. This 14-page bulletin 
describes how to select the best resistor, and the gen
eral characteristics of these resistors, such as fre
quency, humidity resistance, tolerances, and power. 
The general resistor types described are the high 
stability resistors, the high precision resistors, 
matched resistors, JAN and hermetically sealed resis
tors, and “G” type resistors. A table indicates various 
alloy characteristics and a graph presents percentage 
of nominal resistance vs temperature for several 
alloys. Special types are also illustrated and de
scribed. Shallcross Mfg. Co., Jackson and Pusey 
Aves., Collingdale, Pa.

Laboratory Test Equipment 89
A diversified selection of equipment designed for 

high standard inspection is contained in this 8-page, 
2-color bulletin. Compiled to meet the needs of in
spection departments in plants, laboratories, and 
generally throughout industry, this bulletin illus
trates and describes the developments in scientific 
inspection aids, including Stereomicroscopes, illumi
nating magnifiers, micro-lights, many types of mag
nifiers, pocket microscopes, comparators, miniature 
lamps, and others. Specifications and applications 
are included for each item. Arthur S. La Pine & Co., 
6001 South Knox Ave., Chicago 29, Ill.

Publication No. 30, a 4-page, 2-color brochure, de
scribes the Types RM and RO hermetically sealed, 
adjustable, rugged and precise thermal time delay 
relays, which can be used to delay application of plate 
voltage in electronic circuits until the cathodes have 
heated to operating temperature. Operation of the 
relay, time ranges, and performance information such 
as contacts, ambient temperature, insulation, altitude, 
vibration, extended range, critical voltage, etc. is in
cluded. Curves indicate various performance charac
teristics. G-V Controls Inc., 28 Hollywood Plaza, East 
Orange, N. J.

Metal-Cased Capacitors 86
Bulletin No. NB-147 describes the series of “Demi

con” miniaturized, tubular, metal-cased capacitors, 
designed and processed to meet rigid operating re
quirements, particularly where space limitations are 
an important factor. Characteristics, including power 
factor, voltage breakdown, and internal construction 
are mentioned, along with physical and temperature 
characteristics. Photographs and circuit diagrams 
illustrate the various styles described. Cornell- 
Dubilier Electric Corp., South Plainfield, N. J.

Function Generator 90
“Dynamic Tape Tester” is an 8-page brochure de

scribing a device whose application as a precise, coor
dinated function generator is in the computer and 
control field. A description of this instrument is in
cluded, along with an account of its operation. The 
instrument is illustrated by photographs. Taller & 
Cooper, Inc., 75 Front St., Brooklyn 1, N. Y.

Metal-Cased Capacitors 91
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Industrial & Research Instruments 83
“Industrial and Research Instruments” is an 8-page 

catalog covering such types of industrial and research 
instruments as direct writing oscillographs, a-c and 
d-c amplifiers, vibration pickups, displacement ampli
fier, level recorder, beat-frequency oscillator, heter
odyne voltmeter, frequency response tracer, and a 
deviation test bridge. Applications and operating 
data for each instrument are presented. Brush Devel
opment Co., 3405 Perkins Ave., Cleveland 14, Ohio.

Oscillator 87
A general description, a simplified circuit dia

gram, and specifications of the Model MB-1 Oscillator 
are included in this 4-page, 2-color brochure. Such 
specifications as frequency ranges, distortion, cali
bration, frequency stability, amplitude stability, out
put, etc., are listed. Southwestern Industrial Elec
tronics Co., P. O. Box 13058, Houston 19, Texas.

Miniature metal-cased, foil-paper capacitors are 
listed and described in an 8-page bulletin. Depend
ing on the imprégnant used, these tiny capacitors 
operate in temperature ranges from —40° to d-85°C 
and from —55° to -|-125OC. Variations from the 
plain grounded-to-ease design are presented includ
ing insulated-from-case units, plastic insulating 
sleeve types, threaded terminal types, as well as 
tangential mounting bracket capacitors. Also con
tained in the bulletin are standard listings, specifica
tions, drawings, photographs, and other data. Aerovox 
Corp., New Bedford, Mass.
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Multi-type Relays 96
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— the most economical method of prodjvng small tubular
metal parte for electronic and mechanical applications.
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BEAD CHAIN

This company’s 1953 catalog, No. H-53, lists a wide 
variety of electronic equipment designed for appli
cation in industry, laboratory, and radio and TV. 
Among the items listed and catalogued are electronic 
components, amplifiers, speakers, tuners, phonograph 
components, intercommunication systems, public ad
dress systems, microphones, antennas, batteries, 
chargers, power supplies, and quality and precision 
test equipment. An index by item provides a con
venience in page-locating, and a JAN Cross-Reference 
Guide for mica capacitors is also included. Hudson 
Radio & Television Corp., 48 W. 48th St., New York 
36, N. Y.

Need

Linear and

Non-Linear

ACCURATE
Functions?

Because of its unique characteristics, 
Bead Chain is frequently employed by 
alert designers to make a simple, low
cost and highly efficient sprocket drive. 
Ideal for many products, it has been 
proved on business machines, television 
tuners, Venetian blinds, etc. Slippage is 
absolutely prevented as each bead fits 
into an individual pocket.

Just check the qualities you want in a 
drive chain against the qualities offered 
by Bead Chain: It will not kink, bind, 
jam or shrink. It is completely flexible, 
strong, light, rustproof and long-wear
ing. Because every bead acts as a uni
versal joint, changes in direction of 
pull are easily made.

SOLVES MANY DESIGN PROBLEMS
BEAD CHAIN — the chain you think of 
first as an electric light pull is truly “the 
Kinkless Chain of a Thousand Uses” — 
serving many industries and solving a 
wide variety of design problems. It may 
pay you well to check your product for 
opportunities to reduce costs and add 
sales appeal with this unique chain.

Bead Chain is available in many metals 
and finishes, and in five sizes, from:
oooooooooooovooooooo 

3/32* 18-lh. lectio

The BEAD CHAIN9 Mfg. Co. 
58 Mountain Grove St, Bridgeport 5, Conn. 
Manufacturer« of: BEAD CHAIN — the kinkiest chain 
of a thousand uses, for fishing tackle, novelty, plumbing, 
electrical, jew dry and industrial products« MULTI-SWAGE

“Hermetic Seal Bushings and Assembly Specifica
tions” is the title of a 40-page catalog incorporating 
full technical descriptions and dimensional diagrams 
of the company’s complete line of hermetic seal bush
ings. Also provided are technical data on studs, wash
ers, steatite, convoluted steatite, and glands. Special 
sections are devoted to the cans and covers meeting 
the MIL-T-27 specification, and attention is focused 
on cover assembly service for electronic component 
manufacturers. Heldor Bushing & Terminal Co., Inc., 
225 Belleville Ave., Bloomfield, N J.

A non-pulsing digital converter, Type N.P., is de
scribed in this 4-page, 2-color brochure. Construction 
and operation of this instrument are presented, and a 
schematic diagram provides further illustration. Fea
tures and specifications are listed, as well as the appli
cations of the converter. Taller & Cooper, Inc., 75 
Front St., Brooklyn 1, N. Y.

The company’s 1953 Catalog contains a listing of 
basic relay types, along with information on voltage, 
ohmage, armature, and contacts. Some of the relays 
included are the standard telephone, short telephone, 
midget, timers, aircraft contactors, rotary, keying, 
hermetically sealed, voltage regulators and cutouts, 
differential and polarized, special, antenna and ce
ramic, motor and control, latching and interlocking, 
mechanical action, and ratchet and stepping relays. 
Unit prices are also included. Relay Sales, 4721 West
Madison St.. Chicago 44, Ill.

Use Fairchild Precision Potentiometers
Experience with Fairchild potentiometers in hundreds of applications 
shows that these units are unusually precise. Accuracies of ±1% in non
linear types and as high as ±0.05% in linear types can be guaranteed. Serv
ice life as high as 10,(XX),(XX) cycles, under certain conditions, also can be 
provided. High resolution, low torque, and low noise level are other per
formance features worth noting.

Fairchild Precision Potentiometers perform mathematical computations 
in electrical computing systems for machine-tool controls, process controls, 
telemetering, guided missiles, flight control, fire control, and analog com
puters of all types. They are available in non-linear and linear types and in 
ganged combinations of either or both windings to meet your requirements.

Use the coupon below to get full details.

THIS COUPON MAY HELP SOLVE YOUR POTENTIOMETER PROBLEMS!

Department 140-32N
Potentiometer Division
Fairchild Camera and Instrument Corporation
Hicksville, Long Island, New York
Gentlemen:

Please send me complete information about Fairchild Precision Potentiometers, 
and tell me how you might solve my potentiometer problems.

Name------------------------------------------------ -------—------------------------------------------------------------------------------------

Title---------------- ----------------------------------------------------------------------------------------------------------------------------------

Company______________ ___ ______________________________________________________________

Address------------------------------------- - ----- ------------------------------------------------------------------------------------------
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Electron Beam Deflection Control
Patent No. 2,623,196. P. M. G. Toulon, New

(Assigned to Products and Licensing Corp.)
A control for deflecting the electron beam of a 

cathode rav tube is described m this patent. It has 
applications in television and especially in color In 
apparatus. Specifically, the invention provides an im
proved apparatus for dot interlaced scanning.

4W

/wvww

whereby the beam remains on each point an appre
ciable length of time. As a consequence the beam may 
be effective in providing image-producing light on the 
screen of the tube as much as 98% of the time as com
pared with only 25% using presently known systems.

The beam of the cathode-ray tube may be deflected 
electrostatically or electro-magnetically. In electro
static beam deflection for line scanning, the synchro
nizing signal (5) is supplied to the usual or primary 
saw' tooth wrave generator (9), the output of which is 
applied to one of the deflection plates (10) of the 
tube.

The line synchronizing signal (5) also synchro
nizes a multiplier (6), which produces a signal having 
a multiplication factor such as 300. For a 3-color TV 
system, the factor is preferably 300 plus a small 
proper fraction. The multiplier (6) is connected to a 
high frequency saw-tooth generator (8) through a 
phase shift device, a delay line (7), for example. The 
high-frequency saw-tooth generator is connected to 
the other line deflection plate (11). The two saw tooth

By John Montstream
Bohleber, Fasset* & Montstream, New York, N. Y.

generators (8 and 9) are mutually adjusted to have 
voltages of the same value and of the same polarity 
w’ith respect to ground, whereby the difference of po
tential between the line deflection plates is momen
tarily maintained unchanged during the slow varia
tion of the primary saw-tooth generator (9). The 
difference of potential between the line deflection
plates is then a rising step-by-step variation, with no 
potential variation at each step and with an abrupt 
rise at the end of each step or each line of relaxation 
of the high-frequency generator.

The phase shift can be controlled without using a 
delay line if the high-frequency is not a multiple of 
the line frequency, but has a relation w’hich shifts the 
beam a fraction of the unit area to scan different 
areas. A fraction of 1/3 may be used in a 3-color TV 
system to scan different color areas on the screen of 
the tube. Other relationships are also described.

Frequency Changing System
Patent No 2,621,289. G. W. Gray, Lambertville, 
N. J.
(Assigned to Radio Corp, of America)

The circuit described converts a signal modulated 
carrier wave, of a predetermined relatively high fre
quency, into a similarly modulated wrave at a rela
tively low' frequency. A conventional circuit for 
accomplishing this result requires the use of a local 
oscillator having facilities for varying the frequency
determining circuits in order to vary the frequency 
of the output. Trimming devices usually are used to 
secure proper tracking between the tuning devices 
for the local oscillator and the radio frequency ampli

ELECTRONIC DESIGN • February
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fying circuits. Image frequency rejection circuits are 
used to avoid interference from image frequencies.
These provisions complicate the circuit and add o

The patent describes two circuits for converting < n 
amplitude-modulated carrier wave into a correspond- 
mgly modulated carrier wave of lower frequency. One 
circuit uses a gating triode tube (11) having the 
signal source coupled with the anode and a local oscil

paten 
lend.
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rhii 
va fiat 
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lator (23) having a fixed frequency F/N, lower than 
that of the signal carrier frequency, connected with 
the control grid by means of a pair of resistors <25 
and 26). A diode (27), with its anode connected at 
the junction of the resistors and its cathode grounded, 
serves to prevent the control grid from being driven 
positive with respect to ground. The cathode of the 
gating triode is connected to ground through a coil 
(12) and capacitor (13) connected in parallel and 
tuned to the lower frequency. A diode (14) having its 
anode connected with ground also connects the ca
thode of the triode (11) with ground in order to pre
vent the cathode from being driven negative w'ith 
respect to ground.

The cathode of the gating triode (II) is connected 
with the control grid of a wave-forming triode tube 
(15), the cathode of which is connected with ground 
through a biasing resistor (16). Anode potential is 
provided by a suitable power source (18) connected 
with the anode through a resonant circuit (19) tuned 
to the lower frequency F/N.

The gating triode (11) becomes momentarily con
ducting under the control of the local oscillator so 
that selected portions of the input wave are impressed 
on the impulse forming circuit (12 and 13) connected 
with the cathode. These pulses are amplified by the 
wave forming triode (15) and impressed on the reso
nant circuit (19) which develops a substantially sinu
soidal wave at the low’ frequency which is necessarily 
modulated corresponding to the input wave.

The second circuit does not use a local oscillator 
connected with the control grid of the gating triode, 
but develops a lower frequency unmodulated pulse 
with an amplitude-limiting amplifier triode connected 
to the output of the wave-forming triode, and the 
pulse is fed back to the control grid of the gating 
triode.
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pulse Amplifier
Patent No. 2,621, 263. G. J. Scales, London, Eng
land.
(Assigned to General Electric Co.)

This circuit is used for indicating or recording 
variations in the amplitude of recurring r-f signals 
and has particular applicability in telemetering sys
tems. Pulse systems use a capacitor which is charged
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tially maintains the charge between pulses. The am
plitude of recurrent signals can be measured so long 
as they have a steady value or a progressively in
creasing value. When there is a reduction in value 
the capacitor must be discharged, which introduces 
a difficulty in prior circuits.

The circuit includes an electron discharge tube (1) 
having an anode (2), a control grid (3) and cathode 
(4). An input terminal (5) is connected with the con
trol grid through a capacitor (6). A capacitor (7) 
is connected with the cathode of the tube (1), which 
controls the charging of the capacitor. Output ter
minals (8) are provided across the charging capacitor 
io which suitable apparatus may be connected for 
indicating and/or recording the amplitude of the 
last signal.

Should the signal amplitude be reduced, it becomes 
necessary to discharge the capacitor (7), which is ac
complished by connecting a discharge tube (10) and 
a resistance (9) in series across the capacitor. This 
tube is normally non-conducting; however, within the 
duration of each signal pulse a control signal is ap
plied to the control grid (13) to render the tube con- 
dueting. If the impedance of the tube (10) and resis
tor (9) is high compared to that of the charging 
circuit through tube (1), then for a steady or increas
ing amplitude input signal, the shunting effect of the 
tube (10) is relatively small. However, for a decreas
ing amplitude of signal the shunting effect increases 
and discharges the capacitor (7) until it reaches a 
voltage commensurate with the reduced signal ampli
tude. The output voltage at the terminal (8) is then 
an indication of the amplitude of the last signal,

ELECTRONIC DESIGN February 1953 

regardless of whether it is increasing or decreasing in 
amplitude.

The patent describes and illustrates the application 
of the circuit to a telemetry system in which the data 
at the receiving end are sorted out by locally generat
ing a time base synchronized with the eycle of infor
mation.

Neutralized Regenerative Amplifier
Patent No 2,621,264 C. A. Hultberg, Buffalo, 
N.. Y.
(Assigned to Sylvania Electric Products, Inc.)

This neutralized regenerative amplifier circuit ob
tains the benefits of regeneration with its drawbacks 
reduced or eliminated. A pentode tube, is employed 
and the regenerative action takes place between the 
anode of the suppressor grid, while a neutralizing 
voltage is applied to the screen grid in order to pre
vent undesired effects from appearing in the input 
circuit.

The cathode (10c) of the pentode is connected to 
ground through a resistor (11) shunted by a capaci
tor (12). The anode is connected to a tuned circuit, 
consisting of an inductance (13) and shunt capacitor 
(14), and to a source of anode potential (15). The 
suppressor grid (10 sr) is connected to ground 
through a resistor (17) and with the tuned anode 
circuit through a capacitor (16) which applies the r-f 
voltage generated thereby to the suppressor grid. The 
screen grid (10 sc) is coupled to the tuned circuit by 
an inductance (19), which is connected with a suit-
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able source of potential (18). The input voltage is 
applied to the control grid and the output circuit is 
connected between the anode and ground. Two other 
circuits are described for securing the same results.

The circuits apply a regenerative voltage to the 
suppressor grid from the anode circuit and apply 
what may be termed a neutralizing voltage of a dif
ferent phase to the screen grid which prevents the 
input circuit from being affected by the regeneration, 
which might interfere with or reduce the efficiency of 
the circuits feeding the input circuit.

Antenna and Matching Circuit
Patent No. 2,615,131. N. E. Lindenblad, Port 
Jefferson, N. Y.
(Assigned to Radio Corp, of America.)

This antenna has broad band characteristics and 
can be easily adjusted over a wide range of conditions 
Io secure matching of a transmission line to the 
antenna.

The antenna includes a radiator in the form of an 
elongated hollow conductive shell which is closed at 
one end and positioned normal to a conductive 
ground plane which may be a metal roof on a build
ing. The shell is about 1/4 wave length long, has a 
transverse dimension of about 1/8 wave length and is 
electrically connected with the ground plane.

A coaxial transmission line with an outer sleeve 
conductor and an inner conductor extends into the 
shell. The inner conductor extends above the sleeve 
conductor and hence extends a greater distance into 
the shell than does the sleeve conductor.

The transmission line forms a quarter wave an
tenna and the outer sleeve may extend about one 
third of the distance above the ground plane with 
which it is electrically connected. The distance with 
which the conductors extend into the shell is selected 
or adjusted by adjustable extensions so that the 
impedance of the shell matches the characteristic im
pedance of the transmission line.

WIRE WOUND RESISTORS
Mode Only By DAVEN

ELECTRONIC SPECIALISTS FOR MORE THAN A GENERATION

• Hermetically Sealed 
Types

• Manufactured to 
Famous Daven 
Standards of Precision

• EXCELLENT 
DELIVERIES

{
Write for detailed bulletin

-DAVEN

169 Central Avenue • Newark 4,
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When You Think of
TOROIDAL COMPONENTS..

Think of
COMMUNICATION 
ACCESSORIES CO.

UNCASED COILS ADJUSTED 
TO YOUR SPECIFICATIONS

A wide variety in physical size, power 
capacity and frequency range is offered. 
Coils are wound to comply with cus
tomers' requirements and specifications. 
Engineering assistance and suggestions 
are offered without charge.
Coils may be supplied to a tolerance of 
plus or minus one percent or matched 
to a standard inductor to a tolerance of 
one-tenth percent or one turn.
Coils may be supplied with temperature 
coefficient of 180 parts per million per 
degree Centigrade, or may be supplied 
with 0° C. coefficient through a limited 
temperature range.

MOISTURE PROOF 
PLASTIC COATED TOROIDS

To eliminate the possibility of damage to 
the exposed winding during assembly, we 
offer toroids coated with tough thermal 
setting plastic coating. These coated 
toroids are recommended where coils 
are subject to high humidity and where 
coils must be mechanically mounted. 
Plastic coating is available in all types 
of toroidal coils.

STEEL CASED TOROIDS 
AND FILTERS

C.A.C. engineers, with years of experi
ence in the design of filter networks are 
at your service to design or help you 
design the proper networks for your re
quirements. Where space requirements 
are severe, filters may be miniaturized 
by the use of wedding ring toroids and 
special capacitors. Typical filter cases are 
shown. However, cases may be fabri
cated to your specifications.

'totOe for our 
latest catalog 6
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Page Item Inquiry No.

1. Magnetic Storage Device........................ 1
Miniature Cathode Ray Tube ........ ... 2

2. Multi-Turn Potentiometers .................... 3

3. Miniature Thermal Relay ........................ 4

4. U-H-F Triode........................................... 5

7. Carbonyl Iron Powders .......................... 6
9. Engraving Machine ................................ 7

12. Pulse Forming Network ........................ 8
Sharp-Cutoff Pentode ................................ 9
Frequency-Time Counters ........................ 10
Miniature Delay Line ................................. 11

13. Analog Data Recorder ............................ 12
Power Resistor .......................................  13
High Vacuum Diode ................................. 14
Motor Selecting Slide Rule ........................ 15
Metal-Clad Stock ....................................... 16
Electron Tubes, Electronic Distributors.. 17

14. Radio Interference Filter ......................... 18
Miniature Variable Resistor ................... 19
High Voltage Rectifier ............................. 20
Miniature Pulse Transformer.................. 21
Banana Plugs and Jacks........................... 22
Miniaturized D-C Relay........................... 23

15. Tubular Metal Parts................................ 24
Miniature Power Supply ............................ 25
Permanent Magnet Kits........................... 26
Electronic Counters ..........................  27

16. Potted Pulse Transformers ................... 28
Measuring Instrument ............................. 29
Coaxial Terminal Triode ....................... 30
High Stability Carbon Resistors............ 31
Compact Switches .................................... 32

17. Standard Inductors ............................ 33
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Twin Tetrode ........................................... 35
R-F Interference Filters ......................... 36
Magnetic Power Supply ......................... 37
Panel Hardware......................................... 38

18. Variable Transformer ............................. 39
Miniature Thermoswitch ......................... 40
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Ultrasonic Delay Lines ........................... 42
Variable Capacitor ................................... 43
Decade Inductance Units......................... 44

19. Pushbutton Switch ................................... 46
Medium-Mu Twin Triode......................... 47
Electronic Components............................. 48

20. Panel Indicator Light ............................. 50
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Radial Beam Power Tetrode .................. 52
Packaged Blocking Oscillator ................ 53
“Teflon” Components ............................... 54
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Beam Power Amplifier Tube................... 56 I
Shielded Enclosures................................... 57 I

22. Employment ............................................. 58 I
23. Transistor Transformers ........................ 59 I
24. Servo Amplifiers ...................................... 60 I

Nickel Alloys .................................. ......... 61 1
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Germanium Diodes ................................... 78
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Products, Inc
Presbrey, Inc.

Pictured are typical Tubular Feed-Throughs from 
1.00", 21 tubes (1502-21) to 1/8" single tube 
(1470) and other standard and special designs.

Continental-Diamond Fibr
Agency: Geare-Marston Inc

Robert W. Walket Company 
57 Post Street
San Francisco 4, Calif.

Slitter 1-556©

Robert W Walker Company 
2330 West 3rd Street 
Los Angeles 5, Calif.

DUnkirk 7-4388

Hvania Electric
Agency: Cecil &

T. Richard Gascoigne 
James S. Mulholland, Jr. 
127 East 55th Street 
New York 22, New York 

PLaza 3-8677

Thorpe Covington 
Thomas Kavooras 
677 North Michigan Avenue 
Chicago I I, Illinois 
SUperior 7-8054

Daven Company, The............................
Agency: Art-Copy Advertising

Elastic Stop Nut Corp, of America . .
Agency: G. M. Basford Company

Fairchild Camera and Instrument Corp. .
Agency: G M. ¡lasford Company

G V Controls, Inc..........................................
Agency: Art-Copy Advertising

Green Instrument Co., Inc...........................
Agency: T'ppett Jackson & Nolan Inc.

Helipot Corporation, The......................
Agency Dozier Eastman and Company 

Hermetic Seal Products Co.......................
Agency: Art-Copy Advertising

Hughes Research and Development Labs
Agency: Foote, Cone & Belding

Potter Instrument Co., Inc............................
Agency: J. B. Roberts, Inc.

Radio Corporation of America . . .
Agency: J. Walter Thompson Company

Radio Receptor Co., Inc............................
Agency: Walter J. Zimmerman Associates 

Standard Transformer Corp.......................
Agency: Burnet-Kuhn Advertising Company

Ace Engineering & Machine Co., Inc.
Agency: The Harry P. Bridge Company

Alden Products Company ....
Agency: Richard Thorndike

Allied Radio.............................................
Agency: George Brodsky Advertising

Antara Chemicals..................................
Agency: R. T. O Connell Company

Bead Chain Mfg. Co., The ....
Agency: Horton-Noyes Company 

Cambridge Thermionic Corporation .
Agency: James Thomas Chirurg Company 

Communication Accessories Company
Agency Carl Lawson Advertising Company

Specialist engineers and quality production 
have enabled HERMETIC to develop the Tubu
lar Seals shown and many others with these 
advantages:
• Labor saving due to elimination of I solder 
joint per terminal
• Parts saving because leads can be brought 
through from equipment to final terminal board 
connection
• Higher current carrying capacity through use 
of copper leads
• Space saving, both inside and outside unit, 
resulting from minimum lengths of tubing
* Available in extra lengths for current carry
ing and evacuation
♦ Wide variety of sizes, layouts and tubings 
for every application

HERMETIC SEAL PRODUCTS CO.
33 South Sixth Street, Newark 7, New Jersey

® * «

1498-10

600
1000

1470

300

125

( 2 Times 
Actual Size )

SK-1277 
( Actual Size I

( 3 Times 

Actual Size)

« « 
»

1249
( 2 Times 

Actual Size I

1401
( 2 Times

Actual Size)

1502-21
( Actual Size )
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STILL

RADIO

CIRCLE ED-101 ON READER-SERVICE CARD FOR MORE INFORMATION

(EAST) Humboldt 5-3900, 415 S. 5th St., Harrison, N. J. 
(MIDWEST) Whitehall 4-2900, 589 E. Illinois St., Chicago, Ill. 
(WEST) Madison 9-3671, 420 S. San Pedro St., Los Angeles, Cal.

Sr O "- 
> ♦ 13C ÜJ

For instance • RCA-5770 takes 150-kw input up to 
20 Me, yet this triode requires only 3.1 kw of fila
ment power—saves 60% over the comparable pure- 
tungsten-filament type • RCA-5671 takes 100-kw 
input up to 10 Me. This air-cooled triode requires 
only 3.1 kw of filament power—saves 60% over the 
comparable pure-tungsten-filament type • RCA-5771 
takes 60-kw up to 25 Me. This triode requires only 
1275 watts of filament power—saves 70% over the 
pure-tungsten-filament type • RCA-5762 takes 5.5-kw 
input up to 110 Me. This VHF triode takes only 365 
watts of filament power!

RCA-5770
SAVE-60% 
filament power, 
over comparable 
pure'tungsten type

RCA-5671
SAVE-60% 
filament power, 
over comparable 
purc-tungsten type

Consider these important features for the equipment 
you design. For additional technical information write 
RCA, Commercial Engineering, Section 72BR, Harri
son, New Jersey. For application assistance, simply call 
your nearest RCA Field Office:

Designed specifically for industrial, communication, 
and broadcast services, these high-power tubes can save 
hundreds of dollars a year in filament power—can cut 
initial equipment power costs substantially.

RCA-5762
SAVE —Filament 
power, only 365 w. 
( No comparable pure* 
tungsten type)

RCA-5771
SAVE—70% 
filament power, 
over comparable 
pure tungsten type
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