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A prominent manufacturer of television sets had a problem ... a new set was 
j being designed, utilizing new components.

They felt their TV set was sound, but they wanted a pre-production run of 100
sets to verify their engineering. And they wanted them in a hurry. They came to Guthman!
Without final engineering approval—and working with special hand-made materials—Guthman custom built 100 high- 
voltage transformers to be used in this pre-production run ... and built them in a hurry.
The sets were produced on time and proved sound ... Guthman engineering and manufacturing were 
subsequently credited by the set maker with a vital assist in the development of a new line. The diversity and magnitude 
of engineering knowledge found in the Guthman laboratory, and the flexible production setup, makes it practical 
for customers to bring such problems in ... knowing that they'll be solved.
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DIGITAL

MAGNETIC-TAPE HANDLER

A PRECISION RECORDER 
AT A REASONABLE PRICE!

SPECIFY IT FOR:
START-STOP RECORDING

DATA REDUCTION
TELEMETERING

SORTING
COLLATING

LIST PROCESSING

Here is a new high-speed Magnetic Tape 
Handler for every data recording appli
cation. Exclusive features provide maxi
mum versatility, complete dependability, 
ease of operation, and simplicity of 
maintenance, and do if at a price thou
sands of dollars below anything now 
available.

SPECIFICATIONS

Tape Width 

No. of track» 
Reel Size 
Reel Capacity 

Tape Speed

Model 901A Model 9011

Start & Stop Time

Control

Unique in every respect, this outstand
ing Potter precision instrument provides 
5 millisecond start and stop, forward or 
reverse, from external signals. Record, 
playback, or compare—every desirable

NAB Standard, IO'/j"

2400 ft.
Dual-speed, 15 and 30 

inches/sec.
5 millisecond, either 

direction.
Manual, or remote 

pulses. 15 volts 
positive.

* Greater number of tracks available on 
special order.

function can be accomplished easily.
ASSOCIATED DATA 

HANDLING COMPONENTS

Do you have a problem in efficient 
and economical data handling? Check 
the performance specifications in the 
column at the right and, for complete in
formation on how to fit the Potter Mag
netic-Tape Handler into your program, 
write, now, to Dept 6C.

Complete Data Handling Systems 
or individual plug-in components 
are available. Recording and 
playback amplifiers, electronic 
counters with transfer gates, shift 
registers, and other associated 
data reduction components can be 
supplied for special data handling

POTTER INSTRUMENT COMPANY
I N < Ó R P O R A T E D 

116 CUTTER MILL ROAD, GREAT NECK NEW YORK

CIRCLE ED-2 ON READER-SERVICE CARD FOR MORE INFORMATION
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DIFFUSED JUNCTION 
GERMANIUM RECTIFIERS

NOT only is the complete G-E rectifier line 
an umbrella which covers virtually every 

power requirement imaginable but individual 
types also apply to a broad base of power 
circuit functions. The 1N91 is an excellent 
example. Utilizing its low voltage...high current 
characteristics our engineers pin point new 
applications every day. A machine involving 
small de relays...a calculator...model train 
control...appliances...a pinball machine 
are typical discoveries. Quite possibly the 
equipment design you are presently at work on 
will be the next addition to this list.

Why not send your specifications to 
General Electric application engineers 
for a complete recommendation!

G-E HAS

1N91 
>N92
>N93 
INT51 
INÎ52 
INJ53 
1N158

l,NE

APPLICATION 
ENGINEERS 

ADVISE YOU!

YEARS OF ELECTRICAL 
PROGRESS

>00 V 
200 v 
300 v 
>00 v 
200 v 
300 v 
380 v

P C Output 

>50 ma 
>00 ma
75 ma 

500 ma 
500 ma 
500 ma 
500 ma

FEATURES
• VERY LOW LOSSES
• HERMETICALLY SEALED 

,n9 elements. °9o'n$t deteriorate
• MINIATURE SIZE

»ernol losses. de poss,b,e by low in-

General Electric Company, Section 74113
Electronics Park, Syracuse, N. Y.
Here are my circuit requirements. Please send me your recommendation.
NAME..............................................................................................................................................................................

COMPANY.....................................................................................................................................................................

ADDRESS.........................................................................................................................................................................

CITY. STATE

GENERAL ELECTRIC
CIRCLE ED-3 ON READER-SERVICE CARD FOR MORE INFORMATION
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Editorial...
Electronics in Business

We have all heard about the great possibilities for 
electronics in business. The popular press is full oi 
stories on how the business office as well as the fac
tory will be completely automatic in the future. We 
are told that an executive will be able to dictate a 
letter into a machine and a perfectly typewritten 
letter will emerge. The company salesman will carry a 
list of the 20,000 prospects in his territory on a tiny 
spool ot wire which can be inserted into a miniature 
amplifier to read out the names and addresses as 
desired. A department store buyer will be able to ( 
feed previous sales, statistical records, the weather 
forecast, and other pertinent data into a special com
puter which will then tell him the best quantities to 
buy and his probable chances for a successful sale.

These things are not impossible to achieve, but we 
would caution the business executive not to expect too 
much too soon. It’s going to take a lot of hard think
ing on the part of the electronic designer and the 
potential user of the electronic business aid before 
much progress in the application of electronics to 
business is made.

The recent National Business Show held at the 
Grand Central Palace in New York City was a good 
place to see some of the business electronic applica- , 
tions. Naturally, the most spectacular equipment dis
played were the large electronic data processing 
machines and computers and their auxiliary units. 
These were few in number. Another interesting device 
was an electronic printer which accomplishes fac
simile reproduction by a combination of optics and 
electronics. This machine is designed to simplify the 
many repetitive writing jobs which are so common 
in business.

The only other units that could be classed as “elec
tronic” were various types of dictating machines in 
the form of tape or wire recorders, and a number of 
electronic paging and intercommunication systems. 
Compared with the total number of exhibits at the 
show the number of “electronic products” was not 
impressive. It should be remembered, however, that 
only a few short years ago there were none. Each 
year has seen more and more new developments and 
a growing understanding by the designer and the 
business man of the remarkable possibilities for elec
tronics in business operations.

As this understanding increases, the “business elec
tronics industry” will continue to grow*. To promote 
this growth, the designer must study business pro
cedures to see if they can be speeded or perhaps sim
plified through the use of electronics. He can also 
point out to business executives that rather than 
waiting for an entire electronic system, the acceptance I 
of small electronic units designed to perform only 
one or a few jobs, can often pay great dividends, and J 
hasten the advent of the automatic office.

ELECTRONIC DESIGN • November 1953



portance in an industrial era, Battelle also hopes to 
expand the literature-searching service to answer 
questions electronically.
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Engineering Review...

Information Services • • . Long range plans which 
will result in the utilization of scientific and technical 
literature on an entirely new basis are being evolved 
at Battelle Memorial Institute, 505 King Ave., Colum
bus 1, Ohio. A specialized staff has been assembled to 
meet the needs of expanding research activity, whose 
future effectiveness will depend on skillful use of in
formation techniques, both old and new. This is nec
essary in order to take full advantage of research 
already done so that useless, costly repetition may 
be avoided.

Having investigated the limitations of conventional 
research methods and the possibilities of new infor
mation techniques, the staff is currently establishing 
a large-scale information center based on new devel
opments in methods and machines. Simultaneously, it 
is studying the application of accumulated techniques 
to develop indexing and searching systems for special 
requirements.

Two new concepts are also being developed. The 
first, called “creative reading”, would relieve busy 
scientific and management personnel of the need to 
read a large volume of publications and reports of no 
immediate interest. Instead, comprehensive reviews 
would provide a survey of current trends. Abstract 
bulletins are planned to permit comprehensive details 
of recent developments in any given field of special
ization in a minimum of reading time. The second 
concept, “externalized memory”, forsees the use of 
new electronic equipment to search, at high speed 
and low cost, accumulated files of appropriately en
coded abstracts. The Battelle plan has been so de
signed that preparation of abstracts for specialized 
bulletins provide a form of indexing most appropriate 
for machine searching. An auxiliary aid provides 
immediate access to the file by conventional means 
while it is small but growing rapidly, and simultane
ously permits full use of the new machines as soon 
as they are available commercially.

Pending the achievement of Battelle’s plans, which 
are still in the formative stage, information service 
will be provided by conventional library methods 
augmented by the specialized knowledge of the Bat
telle staff. During the next few years, a transition 
phase is anticipated as new methods are applied on 
an ever widening scale. As soon as sponsors’ require
ments are defined, abstract bulletins covering specific

fields and geared for machine searching are to be 
initiated. The preparation of comprehensive reviews 
of current trends will follow and as the abstract bul
letins build up extensive files, research based on ma
chine methods will provide information on demand. 
Preliminary investigations have already resulted in 
indexing and abstracting systems, and experimental 
models of searching machines have been designed and 
tested. With the conviction that the effectiveness of 
research and development is a matter of prime im-

Color TV Picture Tube
The "CBS-Colortron", a new color TV Picture tube developed by CBS-Hytron, 
Danvers, Mass. It uses a thin, curved, perforated metal mask as a negative 
through which the red, blue, and green color phosphors are printed directly 
on the curved face plate by a special photographic process. The simple tube 
structure lends itself to the use of low cost mass production techniques. Large 
size tubes as well as rectangular types can be produced by the new process.

• - ■ î. %

Guided Missiles ... A prediction that the use of 
piloted military aircraft as major weapons of war 
will decline sharply in the next ten years was recently 
made by John V. Sigford, of Minneapolis-Honeywell 
Regulator Co., Minneapolis, Minn. He pointed out 
that supersonic speeds and extremely high altitudes 
have put man into an environment with which he is 
no longer able to cope. Furthermore, the fact that 
2/3 of the weight, space, and equipment of modern 
planes is needed only to carry and protect the human 
pilot also makes economy a consideration favoring 
increased reliance on guided missiles. To build today’s 
planes requires 27 times as many engineering man
hours as it did in 1945, and these man-hours must be 
paid for with engineering dollars that buy less than 
they did a decade ago. Increasing complexity and cost 
is due to the high performance demands which must 
be met. In a guided missile, about 90% of the cost 
goes into electronic and automatic control equipment.

ELECTRONIC DESIGN • November 1953



Radioisotopes are now

COLLINS
Check the specifications on the chart below. your

That the perProduct Performance Control

70E-12 70E-15 70H-2

600 cycles 400 cycles 600 cycles

Electronic Engraving Machine An electronically

Name

Company.

Address.

City. State
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1.955-2.955 me 
±1000 cycles

2.0—3.0 me 
±750 cycles

2.455-3.455 me 
±500 cycles

11 W. 42nd St. 
New York 36

Plate Power............. 
Heater Power . . . . 
Oven Power............. 
Electrical Connections 
Tubes .......................... 
Shaft Size...................  
Rotation for 
Increased Frequency . 
Tuning Rate.............  
Tuning Torque . . . . 
Size ..........

Frequency Range . . . 
Calibration Linearity 
Maximum Frequency . 
Drift 40°F to 120T . . 
Max. Drift with ±10% 
Plate Voltage Change 
RF Output .......

100 cycles 
oven on 
100 cycles 
2v rms 
1000 ohms 
180v 10 ma
6.3v 300 ma
26v @ 2.0 amp 
plug
one 5749 
0.1869-0.1872 
counter- 
clockw ise
100 kc/turn 
10 inch oz 
3^2 dia.x6-5/32'

150 cycles 
0.5—2.0v rms 
15 mmf load 
150v @12 ma 
6.3v @ 600 ma 
none 
solder 
two 6BA6 
0.1869-0.1872 
counter
clockwise 
100 kc/turn 
10 inch oz 
21/2"dia.6H"

150 cycles
1.2—2.5v rms 
100 mmf load 
150v @ 12 ma
6.3v @ 600 ma 
none
solder
two 6BA6 
0.1869-0.1872 
counter
clockwise 
100 kc/turn 
10 inch oz 
21/2"dia.x5"

1930 Hi-Line Drive 
Dallas 2

controlled engraving device has been developed by 
Consolidated Photo Engravers & Lithographers 
Equipment Co., 1112 N. Homan Avenue, Chicago 51, 
Ill. Called the “Engravaplate”, the machine scans the 
original picture photoelectrically by a process similar 
to that used by wire photo, and a photoelectric cur
rent is produced. This current is amplified and con
trols an engraving stylus. To produce a screen, a 
screen frequency is superimposed upon the control

100 cycles
5— 13v rms
no load
150v @ 12 ma
12.6v 300 ma
26v @ 3.0 amp 
plug
two 5749 
0.1869-0.1872 
counter
clockwise
150 kc/turn
10 inch oz
2-27/32"dia.x65"

helping several large New England manufacturers 
build better tubes for use in radar, computers, and 
other electronic equipment. Tubes, such as voltage 
regulator and switching tubes used in radar systems, 
have a time lag before operating, similar to the delay 
that occurs before a fluorescent tube lights. Although 
the delay is short, it is undesirable, and tube makers 
have been anxious to eliminate it.

By placing a minute drop of radioactive cobalt 
solution prepared by Traeerlab, Inc., 130 High Street, 
Boston 10, Mass., on the tube electrodes, the tube 
“fires” instantly and consistently, thus preparing 
equipment for action sooner. In the case of military 
radar sets, for example, this could be of critical im
portance.

formance of industrial products in military and com
mercial equipment can be controlled and predicted to 
a great extent by the use of statistical mathematics 
was reported by Marcus A. Acheson, Engineering 
Consultant at Sylvania Electric Products, Ine., Kew 
Gardens, N. Y., to a gathering of the Institute of 
Mathematics Teachers. Discussing new trends in the 
application of industrial mathematics, he stated that 
much of the progress in electronic industries, was due 
in large measure to the successful application of the 
principles of statistical mathematics.

Greatest benefits from the use of statistical mathe
matics are obtained when it is applied to all phases 
of design, development, manufacture, and use. The 
conditions of use especially should be subject to sta
tistical study because of the variety of conditions 
under which industrial products are used. By means 
of statistical methods, variations in a manufactured 
product can be attributed to important, less impor
tant, and negligible causes. This is useful for future 
trouble shooting in the field, quality control, and re
adjustment of product design and specifications. Ap
plication of statistical mathematics is expected to 
grow rapidly as a quick, inexpensive, and accurate 
tool to indicate and implement decisions in the design 
and manufacture of a wide range of products.

equipment design calls for a stable oscillator in any of 
the frequency ranges shown, a major portion of your 
design problem is solved. Collins precision oscillators, 
long famous for their accuracy and stability, are now 
available for incorporation into your own designs.

The years of research and development work that 
have gone into every detail of these oscillators can im-

2700 W. Olive Ave. 
Burbank

CARD FOR MORE INFORMATION

prove your equipment and effect a substantial saving 
in your development costs.

Collins oscillators are mechanically stable, sealed 
against atmospheric changes, compensated for changes 
in temperature and voltage. Their output frequency is 
essentially independent of environment. We are now 
supplying engineering samples and quotations on pro
duction quantities.

COLLINS RADIO COMPANY 
Cedar Rapids, Iowa

PREMIUM..

70H-3
5—3.0 me 
1000 cy c les

Please send complete information on your 
permeability tuned precision oscillators.

70E-1 70E-8A B
1.0—1.5 me 
±750 cycles

250 cycles

75 cycles 
13—30v rms
25 mmf load 
250v @ 7 ma 
12.6v @150 ma 
none
plug 
one 12SJ7 
0.1869-0.1873

clockwise
50 kc/turn 
3—4 meh oz 
2%"sq.x5"

J.6-2.0 me 
±750 cycles

400 cycles

75 cycles 
5.5—12v rms 
33 mmf load 
180v @ 8 ma
6.3v @ 300 ma 
none
plug 
one 6SJ7 
0.2488-0.2498

clockwise
25 kc/turn 
10 inch oz 
2%"sq.x4H"

Collins Radio Co., Cedar Rapids, Iowa
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current, causing the stylus to engrave, point by point, 
a pyramid-shaped halftone printing plate. After the 
engraving is completed, it is reversed in the machine. 
The engraved surface is then scanned to engrave the 
opposite surface, making a relief of the photographed 
subject to produce a make-ready.

Mats and direct printing are improved because of 
the clarity of tones produced in the 20-25% added 
printing depth attained by the machine. “Engrava- 
plates” can be used for printing up to 200,000 copies, 
and the operating cost is exceptionally low. Speed 
and improved engravings are possible because of the 
pre-make-ready feature, an advancement of special 
value to newspaper, magazine, and letterpress prin
ters and publishers.

Cutting X-Ray Tube Costs ... In the production 
of their new x-ray tube housing, Machlett Labora
tories, Inc., Springdale, Conn., have found that in
stalling wire screw thread inserts in every hole is less 
costly than inspecting and salvaging units with dam
aged threads. The simple installation of the inserts, 
manufactured by Heli-Coil Corp., Danbury, Conn., 
and their ability to provide higher loading strengths 
and greater resistance to wear, seizing, stripping, gal
ling, and corrosion prompted Machlett to incorporate 
them as original components of each aluminum 
housing.

Maintenance operations in the field often damage 
the threaded holes in aluminum housings of x-ray 
tubes, and salvage involved returning the units to the 
factory. With inserts installed in the equipment dur
ing manufacture, this condition is eliminated.

Color TV Details and Kits ... At a color television 
symposium of engineers from virtually all competing 
TV manufacturers, the Radio Corporation of America 
gave full details on the RCA basic color TV receiver. 
The receiver described is the latest field-tested design 
from which the production design for color sets to 
be built and marketed under the RCA Victor trade 
mark will evolve. In addition to the technical infor
mation supplied, the symposium was also informed 
on the progress of color TV broadcast equipment, 
programming and network plans of the National 
Broadcasting Company, steps taken by the RCA 
Service Co. to prepare the industry for servicing 
problems, etc.

The RCA Victor Division offered to supply TV 
manufacturers with kits containing the latest tubes 
and parts required for the RCA color receiver. Al
though most of the tubes and components are still in 
developmental stages, the kits are being offered nowT 
to aid the industry in initiating experimental design 
and production programs for color sets. Items con
tained in the kits include a developmental RCA tri
color picture tube, specially designed receiver tubes, 
developmental transformers, coils, and complete tech
nical and application information.

7ELECTRONIC DESIGN November 1953
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1Engineering Review

aircraft fuel gage systems as much as 25%. 
systems, the tank unit, or sending probe is

Pacitron 
In these

Tiny Bearings 
For Radar 

Antenna Rotator
Miniature bearings fit the 
low torque and limited space 
requirements of this radar 
antenna rotator designed by 
Bendix Radio and manufac
tured by the Akeley Camera 
and Instrument Corp. Two 
tiny bearings with a 0.3125" 
OD and a 0.1250" bore are 
employed. They are products 
of Miniature Precision Bear
ings Inc., of Keene, N. H.

More Tubes than Light Bulbs . . . Each of the nearly 
24 million U. S. homes equipped with TV probably 
contains more electronic tubes than electric light 
bulbs. Researchers at the General Electric Tube De
partment, Electronics Park, Syracuse, N. Y., report 
that the average TV home has 21.5 tubes in the TV 
set, and 9.5 more in radios. This is a total of 31 tubes 
in contrast to the G-E estimate of 19.5 light bulbs in 
the average home. Tubes also lead in total numbers 
in all homes: estimated home light bulb total is 905 
million; estimated home tube total, 964 million.

Russian Translations Center . . . The National Sci
ence Foundation in collaboration with the U. S. 
Atomic Energy Commission has recently established 
a Scientific Translations Center in the Science Divi
sion of the Library of Congress, (Washington 25, 
D. C.). The Center will place major emphasis on col
lecting, cataloging, and announcing available trans
lations of Russian scientific and technical publica
tions, and will eventually include material from other 
languages to provide a more comprehensive coverage 
of the world’s scientific literature.

The Center will provide monthly listings of the 
translations arranged alphabetically by author under 
broad subject headings. Complimentary copies of the 
first three issues will be sent upon request. When pos
sible, the lists will include notices of translations 
available by direct purchase from commercial and 
other translation services. While the Center will not 
supply photocopies of such material, translations lent 
8

or deposited with it will be microfilmed so that pho
tostats, enlarged microprints, or duplicate microfilms 
of the individual items may be purchased at a reason
able cost. Procedures for obtaining monthly listings 
and copies of the translations will be announced in 
te early issues of the list.

In making the Center’s Russian list as complete as 
possible, it is hoped that organizations will deposit 
with or lend to the Center any Russian scientific and 
technical translations they hold, or send entries for 
inclusion in the list as available by direct purchase.

Cooling Telephone Equipment ... Air conditioning 
is suggested as a way of combating the problem oi 
heat generated by communications equipment in a 
technical paper by J. A. Coy of Bell Telephone Lab
oratories, Inc. The paper, entitled “Heat Dissipation 
From Toll Transmission Equipment”, points out that 
more tubes are being used in this equipment which, 
in turn, is being made smaller, thus posing a new heat 
generating problem.

While the use of transistors will reduce heat and 
space problems, they must be kept relatively cool, and 
increased demand for toll service and automatic 
switching increases the total amount of heat to be 
dissipated. Enclosing heat generating equipment in 
separate rooms also is recommended.

Fiberglas Tubing for Fuel Gage Systems ... A new 
kind of Fiberglas rolled tubing has been developed 
for use in electronic fuel gage systems now being 
installed in military aircraft. The material, which 
incorporates Fiberglas cloth with a binding resin 
known as diallyl phthalate (DAP), can be machined 
to closer tolerances, has lower moisture absorption, 
and its dielectric properties have greater stability 
under temperature and humidity extremes than simi
lar materials. “DAP” was developed by Simmonds 
Aerocessories, Inc., Tarrytown, N. Y., working in con
junction with Synthane Corp., Oaks, Pa., and the 
U. S. Polymeric Corp., Stamford, Conn., as part of 
an extensive program to improve the operating char
acteristics of capacitance-type fuel gage systems.

First use of DAP will be in the production of new 
two-tube tank units or sensing probes that, depending 
on the installation, can reduce the overall weight of

Automatic 
Product Tester

Electronic products can be 
tested at the rate of several 
checks per second by means 
of the "Supertester" shown 
here. Made by Color Tele
vision, Inc., 932 San Carlos 
Ave., San Carlos, Calif., the 
instrument can test contin
uity, leakage, d-c and a-c 
voltage, resistance and impe
dance. By combining tests, 
gain, frequency response, 
phase relationships and noise 
levels also can be determined.

ELECTRONIC DESIGN • November 1953
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Self-Lockina Fasteners
ELASTIC STOP NUTS

hex type

clinch type dia. from 
1/16" to 1/2"

Adaptable Electronic Chasses

Adaptable electronic chasses developed by I. Rotkin and 
J. Guarracini of the National Bureau of Standards, Wash
ington, D. C. The 3" x 4" x 4" unit (foreground) shows 
the easy accessibility to components, even in the smallest 
model. Circuits are readily added by mounting com
ponents on a proper size plate and then screwing the 
plate to the frame. The chasses are made in four sizes, 
all 3" high: 16" x 13", 13" x 8". 8" x 4", and 4" x 4".

be 
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wn 
le
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immersed in the fuel where it acts as a capacitor in 
an electric circuit. The capacitance of the tank unit 
changes to correspond with variations in the propor
tion of fuel and air between two concentric tubes 
serving as electrodes. This difference is shown on an 
indicator in the cockpit.

Technical Meetings

November 18-20, 1953: AIEE-IRE-ISA Sixth Annual 
Conference on Electronics and Nucleonics in Medi
cine, New Yorker Hotel, New York, N. Y.

December 8-10, 1953: AIEE-IRE-ACM Eastern Com
puter Conference, Statler Hotel, Washington, D. C.

January 18-22, 1954: AIEE Winter General Meeting, 
Statler Hotel, New York, N. Y.

January 26-27, 1954: Scintillation Counters Confer
ence, Washington, D. C.

February 10-12, 1954: AIEE-IRE-ACM West Coast 
Computer Conference, Ambassador Hotel, Los An
geles, Calif.

March 22-25, 1954: IRE National Convention, Wal
dorf Astoria Hotel and Kingsbridge Armory, New 
York, N. Y.

April 22-23, 1954: Conference on Feedback Control, 
Claridge Hotel, Atlantic City, N. J.

ELECTRONIC DESIGN • November 1953

...with the famous red elastic collar 
of nylon or fiber

For heavy duty applications where 
precise adjustments must be main

tained against severe vibration

ELASTIC STOP

□ □□
Nam«

Firm.

Street.

City.

...the slotted tubular steel pin 
with chamfered ends

Vibration-proof spring pins replacing 
rivets, set screws, straight, serrated 

or cotter pins, dowels

NUT CORPORATION
OF AMERICA

Elastic Stop Nut Corporation of America
Dept. N 21-1157, 2330 Vauxhall Road, Union, New Jersey

Please send me the following free fastening information:

Elastic Stop Nut Bulletin 
Rollpin Bulletin
AN ESNA Conversion Chart

□ Here is a drawing of our 
product. What fastenor would 
you suggest?

.Title.

.Zone___ State.

CIRCLE ED-5 ON READER-SERVICE CARD FOR MORE INFORMATION
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Photodiodes and
Phototransistors—II

Richard G. Seed, Roland B. Holt
Transistor Products, Inc., Boston, Mass.

;l t io
I rar

pro» 
reni

for good photo-Fig. I. Average characteristic curves 
transistors.

■

Fig. 3. Characteristics for a phototransistor with 3000 
ohm load line and 20mw dissipation line.

Editor's Note: In the September issue (pages 8 and 
9), photodiode and phototransistor mechanism of op
eration, device characteristics, advantages and disad
vantages, and a list of possible applications were 
described. This article presents some simple applica
tion circuits for these units and also covers germa
nium photoconductor and photovoltaic cells.

10

#^ERMANIUM photodiodes or phototransistors can 
be used to advantage in practically any device 

presently employing vacuum diodes and gas filled 
diodes of the photoemissive type. The first device re
quirement is to analyze the amount of light available 
and the amount of light falling on the sensitive area 
of the element. In the case of these germanium photo
elements, the sensitive area is extremely small, gen
erally smaller than 0.01 sq in, so a collecting lens is 
required. This lens need not be particularly precise 
nor expensive. A simple double convex lens costing 
no more than 50 cents will usually suffice, but it 
cannot be emphasized too strongly that the light must 
be collected and placed on the sensitive area of the 
element. A germanium photoelement cannot simply 
be placed in the physical layout of a gas filled pho
todiode.

After calculating the amount of light available, 
and the amount which can be collected and directed 
to the point where the sensitive element is placed, the 
output of the device can be analyzed by consulting 
the typical characteristic curves for photodiodes and 
phototransistors given in Figs. 1 and 2.

Basic Circuits
Photodiodes and phototransistors can be used in 

several fundamental ways:
1. Simple d-c output.
2. Simple a-c output.
3. D-c output plus d-c amplifier.
4. A-c output plus a-c amplifier.
5. Balanced bridges with either a-c or d-c outputs.

In these arrangements, point contact or junction 
transistor as well as vacuum tube amplifiers may be 
employed.

Photosensitive germanium elements may be used to 

yield a continuously variable output current as a 
linear function of the continuously variable light 
input. Considering the newness of the device, how
ever, it is recommended thai immediate applications 
be limited to OFF-ON types. This permits a larger 
safety factor to compensate for variations caused by 
lack of production uniformity and temperature ef
fects. The devices can be used to obtain an output 
voltage, an output current, or an output power as a 
function of light intensity.

The simplest type of circuit is shown in Fig. 9. The 
relay is the load. In simple circuits, the output of 
phototransistors is sufficient to actuate a moderately 
sensitive relay. Interruption of the light beam ener
gizes or de-energizes the relay.

The low voltage supply for the phototransistor may 
be obtained from a battery power supply or from 
the 110 a-c line by using a suitable transformer and 
rectifier. In this simple circuit three parameters are 
available for manipulation: the amount of light, the

out]
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the

pin

npn

n-p

Fig. 6. Where dark currents are 
a problem, a balanced bridge 
circuit such as the one shown 
may be employed. The bridge 
is in balance when no light falls 
on the phototransistor.

tag
Fig. 4. Simple d-c 
detector with one 
stage of d-c ampli
fication.

acl 
ini

Fig. 5. Two stage 
d-c amplifier using 
complementary sym
metry.
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Photovoltaic Cellsd

Photoconducting Germanium Cells

a-c

A-C Circuits

phototransistors
be greatlymay

753

The temperature dependence of 
(one of their few disadvantages)

As shown in the diagram, for low 
currents), it may be necessary to bias 
to the appropriate operating region, 
point contact transistors are utilized.

sensitive detector may be employed. A simple 
detector and amplifier circuit appears in Fig. 10.
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BATTERY
6 TO 24 VOLTS

An a-c detectorSOURCE

ipplied voltage, and the load resistance values.
Fig. 3 shows the operating characteristics of a pho- 

• »transistor with a 15v power supply, 3000 ohm load 
nd 3 millilumens of incident radiation. In the dark, 
he operating point is at A (V = 15v, 1 = 0.06ma), 

। nd in the light, the operating point is at 
'!, (V = 55v, I, = 3.2ma). These curves bear a strik
ing resemblance to the characteristic curves for oper- 
ation (grounded emitter connection) of an ordinary 
transistor. The conditions shown in Fig. 3 are 
•haracteristic of a first grade phototransistor. Present 
production gives many units with larger dark cur
rents. A photodiode may be used in the circuit shown 
in Fig. 9. Generally speaking, however, the current 
output is too small for use without amplification.

In certain cases these elements may be used with 
a-c voltage applied directly to the terminals. In such 
applications, the dark current must be about the 
same, regardless of the polarity of the applied vol
tage. This condition is satisfied by most production 
phototransistors, but the same condition violates the 
nature of the photodiode. The backward direction as 
far as light sensitivity is concerned is the direction 
of easy current flow for the diode. The phototransis
tor usually will not be able to take the llOv line 
voltage so a transformer is needed.

A simple d-c detector plus a d-c transistor amplifier 
is shown in Fig. 4. Here a phototransistor is used as 
the sensitive element. A photodiode will do equally 
well. If several stages of amplification are required 
(greater than 40db gain), a direct-coupled amplifier 
•‘inploying complementary symmetry may be utilized. 
A generic circuit is presented in Fig. 5.

Circuits employing an a-c signal have the advan
tages of ease and low cost of amplification plus the 
elimination of dark current.

An a-c signal eliminating dark current may be 
achieved by chopping the light beam or by modulat
ing the light beam. A convenient source of modulated 
light useful for frequencies up to 6000cy is an ordi
nary neon bulb activated by a simple oscillatory 
power supply. Chopping the output electrical signal 
mechanically (with a vibrator) or electromagnetically 
does not eliminate the dark current, which is chopped 
and subsequently amplified with the signal. The a-c 
amplifier may in turn be tuned to the chopper fre
quency. If low level intensity is a problem, a phase

FROM POWER

LIGHT

COLLECTING 
LENS

DISTANCE IN INCHES - LENS TO 40W LAMP

Fig. 7. Voltage across a load in series with a photovoltaic 
cell vs distance from light source.

VOLTS

Where dark current may be a problem and for the 
detection of small currents, operation in a balanced 
bridge circuit may be desired (Fig. 6). The bridge is 
in balance when no light falls on the phototransistor 
The condition of balance is:

{Rpt in dark)/#! = RA/R2

For this condition no current flows through the load. 
As light falls on the element, the effective resistance 
is drastically reduced, the bridge is unbalanced and 
a correspondingly large current flows through RL.

TO POWER
AND LOAD

Rl 
RELAY COIL

Fig. 9 (left). Pho
totransistor con
trol circuit.

Fig. 10 (right).

and amplifier.
SOURCE

compensated for by the use of the balanced bridge. 
To do this, the resistor Rr is replaced by a second 
transistor not exposed to light. Temperature effects 
then would be identical in both elements, and the 
bridge would remain in balance. As the use of two 
phototransistors may prove expensive, a semiconduc
tor thermistor having temperature properties matched 
to those of the phototransistor, may be used for Ri.

It has been previously stated that n-p germanium 
diodes also function as excellent photovoltaic cells. 
A photovoltaic cell is a device which generates elec
trical power from the incident light energy. In other 
words the device acts as a current generator, and the 
current generated is in some sense proportional to 
the amount of incident light.

These germanium photovoltaic cells are remark
ably sensitive. A current sensitivity of 40/iamp per 
millilumen has been observed. This approached 80% 
of the value for the photodiode with voltage applied. 
The curve in Fig. 7 shows how the voltage across a 
1500 ohm load in series with a photovoltaic cell varies 
with distance from a 40w light source and a 2" 
collecting lens. These cells have the disadvantage of 
a very small sensitive area. Compared to ordinary 
selenium photovoltaic cells, they have the advantage 
of low noise level.

Recently, Transistor Products, Inc. has developed 
a photoconducting germanium cell, called the X-47, 
which consists of a simple bar of 20 ohm-centimeters 
resistivity single-crystal germanium. A photocon
ducting device is simply defined as a linear resistive 
circuit element, whose resistance value is affected by 
the amount of light falling on the element. Typical 
dark resistance values are 1800 to 2000 ohms. These 
devices are enclosed in plastic and are sensitive over 
the entire surface area (about 1 x 1 x 6mm). Average 
X-47 characteristics appear in Fig. 8.

The current sensitivity approaches that of a ger
manium photodiode. The device, however, has the 
disadvantage of a very large dark current corre
sponding to the low dark resistance. This large dark 
current also can be largely compensated for by the 
use of a balanced bridge similar to that illustrated in 
Fig. 6. To compensate for temperature effects the 
techniques previously mentioned also may be utilized.

10.1
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An Instrument for Complex

performance is extremely informative for the1em
+imag

angle banks-a+jw

selectedPOLE vector!
point

POLE

ZERO vector

ZERO

POLE vectoi
zero-suppression taps

POLE
log-magnitude bank

POLE 
vector

ZERO 
vector

POLE 
vector

POLE 
vector

POLE 
vector

pECENT and continuing surge of interest in the 
complex frequency plane as a means of designing 

electrical networks and automatic control or servo
mechanism systems has prompted the development ot 
a new computing instrument known as the Complex 
Plane Analyzer. This instrument (Fig. 1) greatly 
facilitates complex vector calculations and permits 
rapid and accurate solution of frequency response.

transient behavior, root locus problems, and vector 
multiplications and divisions.

The analysis of physical systems on the complex 
frequency plane (Fig. 2) requires a knowledge of the 
roots, or “singularities”, of the particular system in 
question. These roots are of two types: ZEROS, 
marked with an 0, which are located at all values of 
the complex frequency s for which the system per-

system or network designer. If the selected values of 
s are taken along the imaginary jw axis, the resultant 
phase and magnitude dimensions, read directly from 
the Complex Plane Analyzer, are the sinusoidal fre
quency response of the represented system. If the 
value of s is chosen at one of the POLE locations, the 
angle and magnitude dimensions represent one of the 
system “residues” and permit a term in the system 
transient response to be written directly. If explora
tory values of complex frequency s are taken, the 
complex plane locations where the open-loop system 
phase shift is 180° can be found. These points define 
the root locus and permit the closed-loop system to 
be evaluated.

The advantages of working on the complex fre
quency plane are thus apparent. Frequency and tran
sient responses are equally accessible and can, at last, 
be closely correlated. Frequency response to exponen
tial and complex driving functions can now be calcu
lated as easily as sinusoidal performance. Transient 
behavior for step and ramp inputs, as well as im
pulses, can also be found by the described complex 
vector calculations.

Vector multiplications can be performed arithme
tically or by ruler and protractor graphical proce
dures; but by either of these methods, the operation is

Fig. I (above). Complex vectors can be multiplied and 
divided quickly and accurately by the Complex Plane 
Analyzer. The vector measuring unit is at the right.

wa

(‘01

formalice expression becomes zero; and POLES, 
marked with an X, which are located at all values of 
s for which the system performance expression be
comes infinite. ZEROS are thus roots of the numera
tor of the performance expression, and POLES are 
roots of the denominator. If one knows the location of 
the system POLES and ZEROS, and the value of the 
system gain setting K, the system is completely and 
uniquely defined.

magnitude 
and phase shift 

results read 
directly on meter

A. D. Ehrenfried
Technology Instrument Corporation, Acton, Mass.

Complex Plane Analysis

In complex plane analysis, it is frequently desired 
to evaluate system performance for a selected value of 
the complex frequency s. This value of s (it may be 
real or complex) is located on the complex plane 
(Fig. 2), and vectors are drawn from the POLES 
and ZEROS to this point. The problem remains to 
take the product of the ZERO vectors and divide it 
by the product of the POLE vectors. The magnitude 
of the resultant product vector is the gain (or atten
uation) of the defined system for the selected fre
quency s; the angle of the product vector is the phase 
shift of the system for the frequency s.

Such use of vector multiplication to evaluate sys-

Fig. 3. Angle and magnitude dimensions of the desired product vector are represented by the total 
voltages of two capacitor banks and are read directly on the meter of an electrometer circuit.

ELECTRONIC DESIGN • November 1953
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Fig. 2. “POLE" and "ZERO" vectors on complex frequency plane
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HIGH PURITY METALS 
HIGH VACUUM CASTING 

SPECIAL ALLOYS 
GP (Go« Fr««) METALS

Nivac P is now being evaluated in vacuum
increase tube reliability ... and lengthen shelf life

Vacuum-melting removes gases and oxide inclusions from metals and 
makes them less porous. As a result they contain only traces of gases in the 

body” of the metal even after they have been worked.
This indicates that when vacuum-cast metals are used there will be a mini

mum of outgassing during the storage and operation of the tube.

item 
“fine 
i to

VACUUM METALS CORPORATION
Subsidiary of National Research Corporation 

70 MEMORIAL DRIVE, CAMBRIDGE 42, MASSACHUSETTS

tedious and time consuming. It was because of this | 
increasing need for complex vector multiplications 
that the Complex Plane Analyzer (a product of Tech
nology Instrument Corp., 531 Main St., Acton, Mass.) 
was developed. The instrument is an analog computer 
consisting of two parts: a vector measuring unit 
which converts vector angle and magnitude dimen
sions into precision d-c voltages, and a vector multi
plying circuit which combines the vector voltages to 
yield the desired product vector.

VACUUM-MELTED METALS 
AVAILABLE FROM VMC:

Cuprovac® E (Electronic
grade Copper)

Nivac® P (Passive Nickel) 
Nivac® Series (Nickel and 

Alloys)
Ferrovac® 52100
Ferrovac® 4340

Other metals or alloys 
vacuum-cast to customer 

specifications.

ime- 
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lent 
im-

s of 
tant 
roin

item 
ora-

You may want to conduct your own tests. Commercial quantities of ferrous 
and non-ferrous metals and alloys are now being vacuum-cast at pressures as 
low as one millionth part of atmospheric by Vacuum Metals Corporation. 
Available in either billet or fabricated forms. Write for more information.

The Complex Plane Analyzer multiplies vectors in 
the polar form R/9 by summing the vector angles 6 
and multiplying the vector magnitudes R. The magni
tudes are multiplied by summing the logarithmic 
vector magnitudes, log R. The complex vector multi
plications are thus performed by means of two d-c 
voltage summations. The polarity of the summation 
voltages determines whether the vector is multiplied 
or divided; ZERO vectors have positive angle and 
log-magnitude voltages and are multiplied; POLE 
vectors have negative angle and log-magnitude vol
tages and are divided.

The vector measuring unit (Fig. 1) measures com
plex vectors one at a time with a self-winding steel 
tape. This tape controls two precision potentiometers 
which provide angle and log-magnitude d-c voltages. 
By pressing either a POLE or a ZERO button, these 
two voltages are made to charge a pair of storage 
capacitors in the vector multiplying circuit (Fig. 3). 
In like fashion a pair of capacitors is charged for 
each of the POLE and ZERO vectors to be multiplied. 
Because the angle capacitors are wired in one series 
string and the log-magnitude capacitors in another, 
the required angle and log-magnitude summations are 
performed by the series summation of the stored d-c 
voltages.

Total voltages of the angle and log-magnitude capa
citor strings are metered by an electrometer circuit 
having a million megohms input impedance. This 
high impedance prevents charge leakage from the 
critical storage capacitors. A special technique of 
zero-suppression is employed to substract out mul
tiples of 2ir in angle and decades of magnitude. Be
cause of this technique, angles up to 3600° and log
magnitudes up to ten billion can be metered quickly 
and accurately. Final gain and phase results are read 
directly on a meter.

Angle and log-magnitude computing precision of 
the Complex Plane Analyzer averages better than 
1%. The operating procedure is straightforward and 
can be learned in a few minutes by computing per
sonnel. The circuit is battery operated and dissipates 
less than 75mw. Two calibration settings fully adjust 
both angle and magnitude systems. The instrument 
is compact enough to be used at one’s desk and can 
be transported easily.
ELECTRONIC DESIGN • November 1953



castohm
FIXED WIREWOUND POWER RESISTORS

OUTPERFORMS ALL CONVENTIONAL 
POWER RESISTORS

• Higher Wattage Ratings — smaller sizes

• 25% lighter in weight

• 350°C hot spot operation

• Closer Tolerances—to 1% (5% standard)

• Better heat conductivity

• Exceptional resistance to thermal shock 

Designed to MIL-R-10566 specifications

New Shallcross Castohm power 
resistors surpass all previous 
standards for high wattage fixed 
power resistors. Thoroughly 
tested and designed to MIL-R- 
10566 specifications, Castohms of
fer unique opportunities for saving 
space and weight while improving 
the reliability and efficiency of 
modern industrial and military 
equipment. Specifications on all 
types from 8 to 225 watts are yours 
for the asking. SHALLCROSS 
MANUFACTURING COMPANY, 
526 Pusey Ave., Collingdale, Pa.

Shallcross
CIRCLE ED-7 ON READER SERVICE-CARD FOR MORE INFORMATION
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Low Distributed 
Capacitance

Matched Resistors
v<
O1

is
'I'

Fig. I (left). These curves 
show how the values of 
five resistors built into a 
I megohm attenuator 
vary with frequency. This 
is an indication of how 
well their distributed ca
pacitance characteristics 
are matched.

a

b 
ti 
o 
r 
f 
I 
s 
11

t
I 
i
I

1

Fig. 2 (below). Resistance 
variation with respect to 
temperature over an ex
tended test period for 
three matched resistors.
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•PATENT PENDING 
All RIGHTS RESERVED

On hermetically sealed terminals. Dis« 
cusses cushioned glass construction, ther
mal shock resistance, preferred types and 
special terminals. Explains code system* 
and methods of installation.

DIVISION OF 
AMPEREX 

ELECTRONIC CORP.

4. BULLETIN 952
Complete information on E-l end seal* 
for hermetic sealing condenser*, re
sistors and other tubular electronic and 
electrical components. Provide a perma
nent hermetic seal. Completely strain-free.

2. BULLETIN 950-A
On hermetically sealed multiple header*. 
Explain* vacuum tight feature, cushioned 
glass construction, strain-free qualities. 
Tin dipped for easy soldering and silicone 
treated for highest electrical resistance.

6. BULLETIN 960
Compression type multiple headers. Super 
rugqed, absolutely rigid and practically 
indestructible. An exclusive El achieve« 
ment offers vastly greater resistance to 
shock and vibration. Guaranteed vacuum« 
tight.

for evêfy hermetically 
sealed termination

higher. The nominal distributed ea

3. BULLETIN 951
With complete information on octal type 
plug-in and multiple headers. Feature a 
new principle of hermetic sealing. Solid 
metal blanks insure maximum mechanical 
strength and rigidity.

EXPORT AGENTS-
PHILIPS EXPORT CORP., 100 EAST 42nd STREET, NEW YORK 17, N. Y

tó linmfd. These

CALL OR WRITE FOR THE 
NEW E-l DATA FILE NOWI

5. BULLETIN 953
Individual, color-coded hermetically 
sealed terminals. Available with glass in« 
serfs colored in standard, easily identified 
RMA color codes. Coloring is in the glass 
-—no lacquers or enamels are used.

plifiers, and in 
where phase shift i

The distributed

servomechanisn 
max’ be critical.

is especially valuable 
piency applications.

Typical matching

E
XCELLENT matched character
istics over wide temperature and 

frequency ranges, combined with 
very loxv distributed capacitance are 

the outstanding features of the Type 
SS5 Matched Precision Resistors 
shown at the left. These attributes 
make the units useful for such appli
cations as high frequency precision 
test equipment, for computers where 
input capacity is important, for many 
types of bridge networks, in d-c am-

ELECTRICAL INDUSTRIES
44 SUMMER AVENUE, NEWARK 4, NEW JERSEY

characteristics are shown in Fig. 2.
Individual resistors are accurate 

within ±0.05%, and are available in 
resistance values from 25 ohms to 2 
megohms in l/4w to Iw ratings. A 
typical 1 megohm unit is l-3/8"diam.

A product of Eastern Precision Re
sistor Corp., (130-11 90th Ave., Rich
mond Hill 18, N. Y.), the resistors 
can be provided with axial, radial, or 
special mounting provisions to suit 
individual requirements. They will 
withstand humidity and are fungus- 
proofed for military applications. A 
temperature coefficient calibration at 
various temperature points can be 
provided to meet certain requirements.

The unusual features of these pre
cision resistors will help solve many 
difficult design problems where accur
ately matched circuits and low dis
tributed capacitance are required.

HUNDREDS OF STANDARD TYPES 
AT MASS PRODUCTION PRICES 
TO MEET EVERY REQUIREMENT 

-at your fingertips!
Development, production and design engineers 
will find the complete E-I Data File a helpful 
addition to company files. The new brochure 
includes standardized terminations that econom
ically solve all but the most unusual terminal 
problems. If custom types are required, E-I can 
supply these quickly, to exact specifications at 
quantity production prices.

are illustrated by the following spe
cifications : Three or more units can 
be furnished with resistance values 
that will remain within a 0.1% range 
of each other, over a temperature 
range from 0° to -¿-120°C. Curves 
for three typical units are shown in 
Fig. 3 which indicates how the re
sistance values vary with temperature 
over an extended test period.

Units can also be matched so that 
their distributed capacitance will be 
held to within 0.5mmfd of each other

these wire wound units is held to 
values as low’ as O.ommfd to Immfd 
on a 1 megohm resistor. This feature

Specify— 

1 sealed leads and 
LI multiple headers

TERMINALS

TERMINALS
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Universally accepted and proven in combat

ISMS .e

A typical Servn- ' 
mechanisms, Inc. \
analog computer and 
transducer for aircraft instrumentation

line of transducers.

. . . to simplify 
electronic control systems, 
computers and instrumentation

Servomechanisms, Inc. "building block" or packaged 

function technique reduces intricate "all in one" 

systems into simple, standard electronic components 

which plug into pre-wired chassis. This advanced 

design philosophy provides reliability, inter
changeability, and ease of maintenance. -

The same concept has been applied to / 
... i

2^ bervomechanisms, Inc. expanding

these building blocks' are available for 
bO and 400 cycle applications Write 
to Dept CLO 4 tor complete information

Westbury Division
Post and Stewart Aves., Westbury, N. Y.

II Segundo Division
316 Washington St, El Segundo, Calif.

POSITIONING MECHANISMS * SERVO AMPl If If RS • MODULATORS • POWf R SUPPI IES 
SfRVO MOTORS • ADAPTERS • TRANSDUCERS • MECHANICAL DEVELOPMENT APPARATUS

CIRCLE ED-9 ON READER SERVICE-CARD FOR MORE INFORMATION
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"Micro-Miniature" 

High Capacity
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Fig. I. The new 
"Micro - Miniature' 
Tantalum capacitor 
compared with a 
wooden match 
head. Actual size 
of the capacitor is 
only 1/8" diam x 
5/16" long, which 
makes it especially 
useful in miniatur
ized equipment ap
plications.
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Fig. 2. A typical 
application for the 
capacitor is in hear
ing aids as shown 
here. At the lower 
left and center right 
are three of the 
capacitors, at the 
lower right are three 
transistors, and at 
the upper left is the 
microphone.
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IDEAS that started BELLOWS
olume or 2325 volt-microfarads/cu compared

NOW "STANDARD PROCEDURE'ONCE THOUGHT IMPOSSIBLE

ION J

ical

ree

Nome

CIRCLE ED-10 ON READER SERVICE-CARD FOR MORE INFORMATION
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new 
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size
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Company Name 

No ond Street.

£H1EF feature of the “Micro-Miniature” Tantalum 
Capacitor, which has been especially designed as 

a companion component for transistors, is its advan
tage in size per volt-microfarad over ordinary elec
trolytic capacitors. At 3v, this unit, which is shown 
in Fig. 1, has 9 volt-microfarads in a 0.00385 cu in

Have you 
ever worked 
with Bellows?

CLIFFORD MANUFACTURING COMPANY
134 Grove Street, Waltham 54, Massachusetts
Gentlemen:
Please send me information on bellows application for vacuum tube adjustments. Also for: 
L 1 Transmitting motion between two mediums □ Controlling and indicating temperature 
□ Sealing rotary shafts or packless valves □ Transmitting motion hydraulically to remote 
points □ Providing for thermal expansion [J Providing shock mounting or vibration dampen
ing □ Differential pressure maintenance

How to reach into a high vacuum tube without 
breaking the seal — once stumped many an 
engineer.

Today Clifford supplies a whole line of bellows 
to make a wide range of adjustments and set
tings inside a vacuum.

vidual requirements. Coupon will bring 
you additional information.

Clifford Manufacturing Company, 
134 Grove Street, Waltham 54, Massa
chusetts. Division of Standard-Thomson 
Corporation. Sales offices in New York; 
Detroit; Chicago; Los Angeles; Waltham, 
Massachusetts.

with 1300 volt-microfarads/cu in for small aluminum 
electrolytic capacitors at the same voltage.

This characteristic, combined with other features 
such as long shelf and operating life, low leakage 
current, and wide temperature operating range, af
ford electronic designers wide application possibili
ties. When the unit is employed in printed circuits 
along with transistors, maximum miniaturization of 
many kinds of electronic devices can be achieved.

The capacitor, a product of the Apparatus Depart
ment, General Electric Company, Schenectady, N. Y., 
is only 5/16" long and l/8"diam. It is available in 
ratings from 2v to 16v, 4mfd to 0.7mfd respectively, 
or in any multiple of volts times microfarads not ex
ceeding 11.2 volt-microfarads. Typical leakage cur
rent is about O.l^amp/mfd/v.

Operating temperature range is —20 C to 4-50°C, 
and the capacitor can be stored at —65°C. While 
temperatures below —20°C result in loss of capaci
tance, the unit continues to be operable and often 
gives satisfactory capacitance values at much lower 
temperatures. At lOv or higher, and at —55°C, the 
capacitor will maintain at least 65% of its 25 
value, according to advance tests. It is also possible 
to obtain satisfactory performance above 50°C with 
some life restrictions.

Another larger capacitor, 1/2" long, with similar 
characteristics also is available. This unit has the 
same voltage range as the smaller type, but a capacity 
of 8mfd to 1.5mfd.

The capacitors are intended for low voltage, d-c 
circuits, in nonresonant, noncritical applications such 
as coupling, by-pass, and filtering where bulk capac
ity is useful. A typical application is shown in Fig. 
2. This is an all-transistor hearing aid, and at the 
lower left and center right are three of the new, 
small tantalum capacitors. At the lower right are 
three transistors and at the upper left is the micro
phone. This illustration shows how well the new units 
fit into designs where space is extremely limited.

Construction of the capacitors consists of a tanta
lum anode oxidized to the voltage rating, enclosed in 
a silver case, and impregnated with a nonacid solu
tion. A synthetic plug in the end of the case is roll
crimped into place and a solderable tin-coated nickel 
lead is lap-welded externally to the projecting tanta
lum anode lead, permitting connection up to the case. 
The case itself is the cathode, and is equipped with 
a tin-coated copper lead soldered to the case. The 
units are of the polarized type, and are sealed against 
leakage or contamination.

AND HERE’S THE ANSWER
Moving variable plate inside vacuum capacitor 
was the problem solved through the use of 
Clifford Hydron bellows assemblies by Jennings 
Radio Manufacturing Company. Beina leak
proof and flexible, Clifford Hydron bellows 
form a perfect seal for the vacuum while per
mitting full movement of the variable plate.

“Bellows” haven’t been in the engineer
ing courses — but they have helped to 
solve some of today’s knottiest engineer
ing puzzles.

Clifford Hydron Bellows make flexible 
hermetic seals, permit extension, retrac
tion and 360° rotation with 100% metal
lic seal.

In the electronic field Clifford Hydron 
Bellows are used for changing frequency 
inside magnetron tubes, making adjust
ments inside hermetically-sealed instru
ments, moving variable plates inside 
vacuum capacitors. They are also being 
used as expansion chambers in mercury- 
filled wave guides, oil filled transformers 
and other electronic and electrical equip
ment.

Clifford Bellows come in monel, stain
less steel and other metals having very 
low gas transmission and emission prop
erties. They are assembled to meet indi-

CLIFFORD
MANUFACTURING CO 

WAITHAM MASS



NEW Model Oke

Resistance Coupled
PoweP Gain 
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ACTUAL 
SIZE

COMPANY
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SAVE SPACE 
READILY AVAILABLE 

SEALED OIL-BATH LUBRICATION 
OPERATE IN ANY POSITION 

COMPACT, RUGGED OPERATION 
LOW POWER LOSS

INSTRUMENT

Fig. I. Frequency re
sponse curves for two 
Standard Transistor Am
plifiers.

Model Two
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Standard Transistor Amplifiers
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INPUT

INPUT
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1

INPUT

LOW 
Z

CK 72/ OK
CK 722

72/
CK 72 Z CK 72/

OUTPUT

CK72! Ry
OP CK 7 22

CK 72/

'2
CK 72!

°* CP 72 2

Model 
Two 1-9 V

Fig. 2. Circuit diagram 
of the Model Two trans
former-coupled transistor 
amplifier intended for low 
power a-f applications.
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Oke-h

RESISTIVE OP

OUTPUT tNi>UCTfye 
c LOAD

Model 
Oa/e -l

CK 72/

me 
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Fig. 3. Circuit of the 
Model One resistance- 
coupled amplifier de
signed for nigh impe
dance inputs.

Fig. 4. This version of the 
Model One unit has a low 
impedance input. Both 
types of Model One can 
be used up to about 2Mc.
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HUGHES GERMANIUM DIODE ELECTRICAL SPECIFICATIONS AT 25° C.

Description

for electrical stabilityFUSION SEALED IN GLASS
*

CIRCLE ED-12 ON READER-SERVICE CARD FOR MORE INFORMATION

General 
Purpose

1. Fusion Sealing—The glass-to-metal 
seal, proved in billions of vacuum tubes, 
is incorporated to full advantage in 
diode manufacture by the Hughes-de
veloped process of fusion sealing at

RETMA 
Type

JAN 
Types

F the 
I low 
Both 
can 

?Mc.

the 
mce- 

de- 
npe-

HUGHES GERMANIUM DIODES are designed 
to prevent such failures through two 
exclusive features:

Reliability in a germanium diode is determined principally by 
permanent freedom from the two major causes of diode failure- 
moisture penetration of the diode envelope, and electrical 
instability under extreme operating conditions.

jram 
rans- 
istor 
• low 
is.

4.0 
Ï0.0 

20.0
3.5

10.0
20.0
5.0 

io.o‘ 
2O.o‘

5.0 
To.o” 
20.0*

5.0
3.o'

■3.0'

’That voltage at which dynamic resistance is zero under specified conditions. Each Hughes Diode is 
subjected to a voltage rising linearly at 90 volts per second.
’’Formerly 1N69A. fFormerly 1N70A. ÎFormerly 1N81A.

© 1953, H. A.C.

Minimum 
Forward 
Current 
@ +1 v 

(ma)
5.0
3.0 '

1953

I HE standard transistor amplifiers illustrated in 
Fig. 5 below are simple, basic building blocks 

intended for low-power audio and r-f applications up 
io about 2Mc. They are packaged component units 
or incorporation into such devices as hearing aids, 

miniature radios, intercom systems, industrial photo
cell amplifiers, alarm systems, electronic test instru
ments, low power servo systems, high and low impe
dance transducer units, and for control applications.

Frequency response characteristics of two models 
.ire shown in Fig. 1, and their circuits in Figs. 2, 3, and 
L The Model One unit will produce an undistorted 
sine wave output of about 0.6v across a 1250 ohm 
load, using a 1.5v supply to all three stages. Doubling

Fig. 5. Model Two (left) and the Model One 
(right) amplifiers next to a subminiature tube 
and a transistor to show relative size.

the supply approximately doubles the output. If good 
output wave shape is not needed (as in control appli
cations), about 30% greater output can be obtained 
by driving the amplifier harder. For higher undis
torted sine wave output with voltage gains of 60db 
and more, a transformer (primary impedance of 1000 
ohms and step-up ratio 10:1) can be used as the 
load. 1 his arrangement results in. a 6.0v output, using 
a 1.5v supply. The Model One amplifier will perform 
satisfactorily in r-f applications up to about 2Mc.

The Model Two unit low-power a-f amplifier is 
available with any one of four impedance character
istics: high input and output, low input and output, 
high input with low output, and low input with high 
output impedance. Model 2H-H in this group (with 
20,000 ohm input and output impedances) will de- 
lixer about 7.5v output across a 1 megohm load at 
lOOOcy and with a supply of 1.5v. Doubling the sup- 
ply voltage approximately doubles the output voltage.

Available from Plastics and Electronics Corp., (272 
Northland Ave., Buffalo 8, N. Y.), the amplifiers are 
very compact: 1.25" x 1.53" x 0.53" (Model One) and 
1.60" x 2.25" x 0.53" (Model Two).
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High 
Peak

High 
Back 

Resistance

High 
3ack 

Resistance

High 
Back 

Resistance

1N55B 
"ÍÑ68A
1N67A 
"ÏN99 

Tnioo
1N89 

~N97
1N98 
1N116
INI 17 
~N118 

1N90 
Tags

1N96 
1N126*4 
1N127T 
1N128Î

Hughes Diodes

A New Standard of Reliability

high temperature. The result is a rigid 
one-piece glass envelope impervious 
to moisture.
2. 100% Testing —Hughes ioo% testing 
procedures invite instabilities to occur 
prior to shipment, assuring rejection 
of every defective diode. Each HUGHES 

DIODE is humidity-cycled, temperature- 
cycled, JAN shock-tested, and electri-

cally tested under vibration. This 
testing procedure insures the operation 
of HUGHES DIODES under adverse condi
tions of moisture, temperature, vibra
tion and severe shock.

Reliability of hughes diodes has been 
proved in airborne military electronic 
equipment for navigation, fire control, 
and guided missiles.

Test 
Peak 

Inverse 
Voltage* 
(volts)

190 
130 
100
100 '
100 '

100
100 ' 
100 '

75 
75
75
75 

~ 75

75
75

125
50

Maximum 
Inverse 

Working 
Voltage 
(volts)

150
100
80
80
80
80
80
80
60 
60 -

60
60
60 
60 “

60
100 “ 
40 “

Address inquiries to Dept. DMaximum 
Inverse 
Current 

(ma)

0.500 @ —150 V
0.625 (gi—100 v ~

0.005 —5 v; 0.050 @ —50 v
’œ005’@— 5 V, 0.050^—50 v
'¿TOOS-® -5 v; 0.050 @ —50 7 

0.008«*—5 v; O.lOOfo -50 v
‘0.008®-5v C.100^--50 7
*0.008®—5> 0.100^-50 7

0.100 (a -50 v
0.100 @ — 50V
0.100 #=50 v

0.800 —50 v
”07800 —50 v
”0.800 #—50 v
0.050 @—10 v; 0.850 50 v

”o~025"# — ÍÕ v; 0.300 -50 7
"oTo”®-Î0 v

In addition to RETMA-registered types, 
HUGHES DIODES are also supplied 
ioo% factory-tested to a unde range of 
customer specifications, including 
high-temperature requirements.
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EICOR
roster of all Eicor products, in their various types and sizes, 

shows an astonishing number and diversity. But of special 
interest to users of rotary electrical equipment is our 
ability to produce units unusual in design or performance 
. . . and do it quickly, accurately, and at reasonable cost.

Serving in an endless list of special applications, these 
developments include . . . the smallest commercially produced 
dynamotor, for 10 watts continuous output, in a 2-5/16" 
diameter frame and weighing only 34 ounces ... a motor 
rated 1/5 hp at 3800 rpm for intermittent duty, 2-5/16" 
in diameter, weight 38 ounces ... an aircraft inverter 
to supply output of 100 va, 400 cycle, single or three phase, 
in a 3" frame and unit weight of 5% lbs. ... a .6 hp, 
4000 rpm, intermittent duty motor, 4" in diameter and 9*^ 
lbs. weight ... a dynamotor 4-1/16" in diameter which 
supplies 32 watts continuous output per pound weight 
. . . a 12 vdc motor rated % hp at 1700 rpm with 150 
in. lbs. lock torque in a 5’/J" frame.

These highlights are an indication of what EICOR has 
done in the past. In the days to come our creative engineering 
will solve similarly difficult problems involving motors, __  
dynamotors, and generating equipment for industry.
Your inquiry is invited. Eicor

E □ (S © UI 9 [ RJKSo 1501 W. Congress St., Chicago, U.S.A.
WEST COAST OFFICE: 2MI South Myrtle Avenue, Monrovia, Californie 

MANUFACTURERS of Dynamotors • D.C. Motors e Inverters a Converters 
and a complete line of TAPE RECORDERS

CIRCLE ED-13 ON READER-SERVICE CARD FOR MORE INFORMATION
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Miniaturized

D-C Power Pack
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Fig. I. These 
miniaturized d-c 
power packs 
come in many 
sizes with inputs 
and outputs to 
suit a wide varie
ty of electronic 
applications.
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Fig. 2. A typical 
application o f 
the "Transpac" 
is this transistor
ize d computer 
unit. The transis
tors and other 
components are 
in the can at the 
right.
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Fig. 3. Regula
tion curves of a 
constant current 
60cy unit show
ing variation in 
output current 
for changes in 
load resistance 
and line voltage.
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TRANSISTORIZED equipment, guided missile cir- 
■ cuits, computer units, and many other kinds of 

electronic devices, both miniature and standard sized 
electronic devices, can be powered by the “Transpac” 
units shown on the front cover and in Fig. 1. They 
are miniaturized d-c power packs, designed to be used 
as components in equipment. They save space, wiring, 
and weight, and provide a rugged, reliable, stable 
source of d-c power for a wide variety of electronic 
applications.

Design features of these compact units include line 
isolation by means of an input transformer, bridge 
rectification using semiconductor diodes, use of sele
nium regulators, and high efficiency filtering. All 
units are in transformer type housings, and specially 
potted to resist shock and vibration. When required, 
they can be hermetically sealed and made to meet 
special commercial or military specifications.

Three of the many types available are shown in 
Fig. 1. The unit at the left is a constant voltage, 
600cy, input-regulated, tubeless type designed for 
guided missile applications. Its size is 3" x 3" x 
3-1/2"; input is 115v, 600cy; and the outputs are 30v 
and 150v, 25ma max. Ripple is less than 5mv.

The center unit is the 2" x 2" x 2" Model CC-15, 
a constant current source intended for supplying 
emmiter bias in multi-stage transistor circuits. The 
input is 115v, 60cy, and the output provides five 
separate Ima taps for feeding up to five separate 
stages. These taps can be interconnected to give either 
positive or negative current or a combination of both. 
The taps can also be combined to yield a variety of 
current values in 0.5ma steps from 0.5ma to 5ma max. 
Internal impedance of each tap is greater than 250,- 
000 ohms, and there is negligible d-c interaction be
tween taps. The a-c coupling between output taps is 
less than 5.0mmfd. The unit is line regulated for 
input variations of 95v to 125v a-c, and it weighs 14 oz.

The unit at the right is a low internal impedance 
design for miniaturized i-f circuitry. Size is 1-1/2" 
x 1-1/2" x 2"; input is 115v, 400cy; and output is 
135v d-c at 20ma. Ripple is less than 15mv.

Other types in both 60cy and 400cy models, as well 
as subminiature and special types can be furnished 
to customer’s specifications. They are made by Elec
tronic Research Associates, Inc., 715 Main Street, 
North Caldwell, N. J.

Fig. 2 shows a typical application of the Transpac. 
It is a transistorized computer unit. The transistors 
and circuit elements are located in the shielded com
partment at the right, the Transpac is at the left, 
and the entire circuit is used to perform the func
tions of addition and subtraction. The circuits illus
trated on the front cover show other typical applica
tions, one being a transistorized computer integration 
circuit, and the other an i-f amplifier.

Regulation characteristics of a constant current, 
60cy Transpac appear in Fig. 3. These show the vari
ation of output current for a change of load resist
ance and input line voltage.
ELECTRONIC DESIGN • November 1953

Utilizing General Electric components, 

manufacturers are assured of precision- 
engineered products which surpass the 
most stringent stability requirements. 
Designed with performance as the 
primary objective, these units are also 
mass produced at low component cost! 
And, General Electric’s tremendous 
manufacturing capacity erases your 
unit supply problems!

Decide today to investigate 
these new G-E products . . . 
and to incorporate 
them in your i

RESISTORS
Significant new development in power 
resistors! Enables higher power ratings 
. . . lighter weights than ever before ob
tainable in standard physical sizes. Re
sistance wire embedded in ceramic with 
matching temperature coefficients for 
extra dependability. Vitreous enamel coat
ing. 35O°C operating temperature. De
signed to meet characteristic “V” of 
MIL-R-26b.

NEW GE COMPONENTS
ADD QUALITY TO PRODUCT DESIGN

DELAY LINE
Immediate Shipment On Orders!

Distributed constant delay lines, first developed by 
G. E. for radar applications, provide definite and 
desired time delays for electrical signals. Contin
uous production, research and development pin 
point applications in communication, instrumen
tation and color television. Check coupon below 
for additional inforraation.

“Print-Wire” 
CIRCUIT BOARDS 

Used In Scores of Military 
and Commercial Aonli»—“—

The importance of G-E 
printed wiring is well rec
ognized by manufar*-—

___.«»acturers of both military and commercial equipment. Here is a vital factor in 
cost reduction, an indispensable component for 
mechanization and miniaturization. Take advan
tage of our application engineering ... profit from 
General Electric research and development!

Bullt

parts

costs—.

Specify G-E Clamp-Seam tubing for lo 
faster delivery. G.E. precision forms parts with 
Multislide machines, “four slide” units and auto
matic hi-speed punch presses. These parts meet 
the exacting requirements in electronic tube, pho
tographic and electrical industries. Why not yours?

Materials in flat stock up to 2W widths .. 
diameters up to .040”.

• wire

LET G-E 
APPLICATION ENGINEERS 

ADVISE YOU!

General Electric Company, Section 74113
Electronics Park, Syracuse, New York

Please send me detailed information on your General Electric:

□ DELAY LINE □ “Print-Wire” CIRCUIT BOARDS
□ METAL PARTS □ RESISTORS

NAME...

ADDRESS

CITY.... STATE

GENERAL ELECTRIC
CIRCLE ED-14 ON READER>SERVIC| CARD FOR MORE INFORMATION



CRYSTAL 
F y SITE UH HEADERS

1500 V(RMS)

BO 
I NUM. 

486

WO 
3»

320 
325 

INUM.

No. 5-302 No. 5-303
OG5 _- 
OGO

J?
7 30 W

5-302-PISW-1
r o6o

*

j« * 
1»

5-302-SHT

125 
150

...

5-302-SW

“i” i
5-302-PISW-2

, 055”

.070 - - - - 4

5-303-SHT
. - 065

060

1

5-303-SW

Fusite’s design of Crystal Can Headers combines the 
ruggedness of a metal base with large size glass 
areas surrounding the electrodes, assuring a safe 
rating of 1500 V(RMS). Several of the terminals 
shown are available with attached crystal springs to 
your specification. They fit standard crystal cans. 
As an optional feature these terminals can be 
furnished with adjusting hole for thermostat 
applications.

6000 FERNVIEW AVENUE
THE FUSITE CORPORATION

Write for FREE samples 

to Dept. L-6

CINCINNATI 13, OHIO

New Products ...
Front End Chasses Miniature I-F Transformer

For All-Channel U-H-F Reception
“Hideaway” units 

UJ5 and UJ6 are 
adaptable to any TV 
chassis for the pur
pose of obtaining 
built-in u-h-f recep
tion. They are in
tended for all-chan
nel and fixed channel 
reception by means 
of inside cabinet 
mounting.

Model UJ5 is es
pecially useful for fringe area reception. It tunes the 
entire u-h-f band, utilizing three coaxial tuned cavity 
elements, two as preselectors, and one controlling the 
local oscillator. The unit also contains a Type 6AF4 
oscillator and a cascode i-f amplifier. Power require
ments are 200-240v at 30ma, 6.3v at lamp for fila
ments. Input and output impedances are 300 ohms.

Model UJ6 is a two-cavity unit for all-channel 
reception. It may be powered from the TV set. Power 
requirements are 100-130v at 20ma, and 6.3v 
at 450ma for filaments. A Type 6AF4 u-h-f oscillator 
is included, but no i-f amplifier is furnished. Granco 
Products, Inc., Dept. ED, Long Island City, N. Y.

Has Single-End Tuning
I-F Transformer 

Type TX100 is de
signed to permit 
fast set alignment 
and greater free
dom of radio chas
sis design. Both 
coils can be tuned 
either from top or 
bottom. Terminals 
are permanently 

soldered directly’ to the capacitors. Coil leads are not 
subject to breakage, because they' are soldered di
rectly' to the tops of the terminals. Delay7 line type 
winding provides high Q.

The Ty'pe TX100 can be used for any application 
requiring a 3/4" i-f transformer. It is available in 
many’ inductances and Q’s for a-m, f-m, TV, and mil
itary’ applications. Electrometric Co.. Woodstock, 111.

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

Miniature Fixture

CIRCLE ED-16 ON READER-SERVICE CARD FOR MORE INFORMATION

Filters
Eliminate Signal Distortions

Type DE Filters will elimi
nate harmonic frequencies 
from the 2nd to the Sth by a 
minimum of 60 decibels. They 
are designed so that a drift of 
±3% in the frequency of the 
signal source will not affect 
the filtering action.

The filters are available in a 
variety of impedences and can 
be made for any frequency

from 20cy to 20kc. They can be made for use in bal
anced or unbalanced circuits. The design makes it 
possible to make low distortion measurements using 
any available signal generator. Ortho Filter Corp.. 
Dept. ED, 196 Albion Ave., Paterson, N. J.

Aids Precision Assembling

The “Tiny-Fix” is a versatile Miniature Assembly 
Fixture which is adjustable radially7 through 360° in 
either direction for equipment up to 2" wide. If com
plete radial motion is not essential, larger equipment 
(up to 6" wide) may be mounted with more than 
180° of rotation available in either direction.

Equipment is set up simply’ by’ mounting it into 
the universal adapters and locking the wing nut. By’ 
freeing both hands for work, the fixture simplifies 
wiring and other assembly work on miniature proto
type equipment. Production Tool & Fixture Co.. 
Dept. ED. Oyster Bay, X. Y.

CIRCLE ED-19 ON READER-SERVICE CARD FOR MORE INFORMATION
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Subminiature Resistor

not
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1. Simplification of the logical 
structure of the computer through 
the use of a mathematical theory 
of computer design based on 
Boolean algebra—but with reten
tion of the operational versatility 
of a general-purpose computer.

One of the subminiature switching circuits from 
the Hughes airborne electronic digital computer 
is examined by Dr. Eugene M. Grabbe (right), 
Associate Head. Computer Systems Department, 
Advanced Electronics Laboratory, and Phil A. 
Adamson of the Technical Staff, Radar Laboratory.

Assurance is required that the 
relocation of the applicant will 
nut cause the disruption of an 
urgent military project.

om- 
lent 
han

A major effort at Hughes is also 
devoted to adapting electronic 
digital computer techniques to 
business data processing and re
lated applications-destined for 
far-reaching peacetime uses.

2. Development of ingenious 
circuitry to utilize the new logi
cal designs.

City, 

Los Angeles 

County, 

California

ned 
) or 
ials

Need for subminiaturization, 
then, was a governing factor. 
Consequently, entire new tech
niques for making things not only 
vastly smaller, but at the same 
time easier to build and service, 
were developed by Hughes. This 
is a continuing process and there 
is indication of even more signif
icant advancement in miniaturi
zation for the future.

accrued seconds 
and other inter- 
also available.

ihms. Resistance tolerances to 
vith power rating of O.lOw.

are available
4. Employ ment of unitized con
struction: plug-in units of flip
flop circuits and diode networks.

3. Achievement of minimum 
size by the use of subminiature 
techniques, including germanium 
diodes, subminiature tubes, and 
etched circuits.

At Hughes Research and 
Development Laboratories this 
problem was examined exhaus
tively, and it was concluded that 
a digital computer offered the best 
means for satisfying the require
ments because of its ability to 
solve complex problems accu
rately and quickly.

\ hermetically sealed, 
panel-mounted unit, this 
high-speed stop clock timer 
totalizes hundredths of a 
second up to a minute. It 
is available with automatic

Resistance Values to 175,000 ohms
. -a The Type 1101 Submini

atu re Resistor is especially 
designed for space saving

The 
Problem

ADDRESS: Scientific and Engineering Staff

Activities at Hughes in 
the computer field are 
creating some new 
positions in the 
Laboratories. Experience 
in the design and 
application of electronic 
digital computers is 
desirable, but not 
essential. Engineers and 
physicists with back
grounds of component 
development or system 
engineering are invited 
to apply.

Because the requirements of 
this application could not be met 
by existing digital computers, 
owing to their large size, the 
following developments were 
undertaken:

To design and 
build a computer 

for airborne 
automatic control 

systems—with 
severe restrictions 
imposed on size, 
weight and opera

tion under extreme 
environmental 
conditions; in 

short, a computer 
that would be 
small, simple, 

reliable, 
rugged—and easy 

to build 
and maintain.

reset and 
indicator, 
vals are

High Speed Stop Clock 
Hermetically Sealed

Special impregnation for resistance to humidity 
and extremes of temperature is provided for all 
military applications. The Daven Co., Dept. SR, 191 
Central Ave., Newark 4, N. J.
CIRCLE ED-20 ON READER-SERVICE CARD FOR MORE INFORMATION

Midget with the giant brain

Weight is only 2 lb.
It is built for operation on 50cy, 60cy, or 400cy 

a-c, or 20-30v d-e, and 400cy units that have a d-c 
clutch. A. W. Haydon Co., Dept. ED, 232 Elm St., 
Waterbury 20, Conn.
CIRCLE ED-22 ON READER-SERVICE CARD FOR MORE INFORMATION

applications in military 
equipment. It measures 
only l/4"diam x 13/32"

Hughes
RESEARCH 

AND DEVELOPMENT 

LABORATORIES

Integrating Motor
Sensitive to Minute Power Sources

The Model 120 
'jU. “I Integrating Motor

^as a Power sensi- 
J| tag tivity ol 0.1/iw ami

el — a currenl sensitiv-
0£ o 02ma. Min

I * I imum starting vol
tage is 0.005v. It 
will function on 

light energy translated through a photoelectric cell. 
The motor is used as an integrating force to effect 
response of gyro components in guided missile con
trol systems or aircraft autopilots, and in many other 
applications.

It has an acceleration time constant of 0.003sec, 
and torque-to-inertia ratios in the order of 104sec 2 
to 106sec 2. It weighs 1.3 pounds and measures 
2-l/2"diam x 3-3/8" long. It is fitted with a precision 
gear train and a 5w potentiometer. Summers Gyro
scope Co., Dept. EI), Santa Monica, Calif.
CIRCLE ED-21 ON READER-SERVICE CARD FOR MORE INFORMATION



ONLY THE

Servoscope
HAS ALL THESE FEATURES

• applicable to both AC 
carrier and DC servo 
systems.

• built-in low frequency sine 
wave generator for ob
taining frequency response 
of DC servo systems.

• built-in electronic sweep 
with no sweep potenti
ometer to wear out and 
require replacement.

• dynamic frequency control 
range of 200 to 1.

SERVOSCOPE is a 
versatile, time-saving 
test instrument for use 
in the development of 
all types of Servo
mechanisms and 
Process Controls.

Write for bulletin ED-11
giving complete specifications.

SERVO
CORPORATION OF AMERICA 

NEW HYDE PARK. NEW YORK

.. -
R

AC IOS

CIRCLE ED-24 ON READER-SERVICE CARD FOR MORE INFORMATION
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Integrates

New Products ...

Timing Unit
Total Time

The Model 2D Nuclear 
Timer integrates total time 
from Isec minimum to a 
maximum of 60 minutes. 
Regardless of periodic 
starts and stops, accuracy 
to l/10sec is maintained as 
time is accumulated. Dual 
dial markings permit di
rect reading of preset and 
elapsed time.

A switching mechanism provides for both normally

INVAR CASTING 
Special Feature— 
Nickel content held t» 
35% minimum— 
36% maximum.

open and normally closed circuits. The timer is avail
able with any one of four standard motors: 115v, 
50cy or 60cy; 230v, 50cy or 60cy. Special motors 
are available on order. The timer is supplied for wall 
or panel mounting, as specified. The Liebel-Flarsheim 
Co., Dept. ED, Cincinnati 15, Ohio.
CIRCLE ED-25 ON READER-SERVICE CARD FOR MORE INFORMATION

Analog Computing Unit 
Incorporates 10 Amplifiers

FOR A PROVEN 
DEPENDABLE SOURCE 

OF THE BETTER GRADE 
PRECISION INVESTMENT 

CASTINGS— 
in ferrous and 

non-ferrous metals.

&UÜÜÜU
SEND YOUR DIFFICULT 
TO MACHINE PROBLEMS 
to EpCo ENGINEERING 

and
SERVICE DEPARTMENT

8? 8> 8> 8? * 8» 8? 8? * 8?

The Model HK Operational Manifold Component 
Comprises a set of 10 Model K2-W Operational Am
plifiers plugged into a special chassis to form a basic 
Analog Computing facility. All common service con
nections are provided. An arrangement of computing 
connections is featured in which circuit elements and 
input and output leads are readily plugged in to 
form feedback circuitry.

Positive and negative inputs to each amplifier, both 
at high impedance, are available. Of the four ampli
fier poles comprising plus input, minus input, output, 
and ground, the jacks for every pair are spaced on 
3/4" centers for double banana plugs.

Speeds of computation range from a repetitive or 
single-shot period of O.OOlsec down to a solution time 
of many minutes. Power requirements are ±300v d-c 
at 50ma, and 115v a-c at 0.5amp. George A. Philbrick 
Researches, Inc., Dept. ED, 230 Congress St., Boston 
10, Mass.

set screw.

A STAINLESS 
STEEL PART 
for milk bot
tling unit for- 
marly machined 
from solid stock. 
Only finish opera
tions required are
roaming small dia. of 
counterbored hole and 
drilling and tapping for

Write today for the NEW 
INVESTMENT CASTINGS 
CATALOG illustrating how 
high precision can bo 
reached in almost any metal 
without costly machining.

P. O. Box 68E
Matawan, N. J.

CIRCLE ED-26 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE ED-27 ON READER-SERVICE CARD
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TR-I2O 
LTS

I

Inductance Decades

High Q, Plug-in Toroids

Mallory

SILVERLYTIC 
CAPACITORS 

and 
MERCURY
BATTERIES

Ideal for 
TRANSISTOR 

CIRCUITS

This develop
ment permits any 
number of preci
sion toroids to be 
combined in dec
ade steps of induc
tance simply by 
plugging them to
gether. Each plug- 
in decade is 
equipped with a

male plug at one end and a female plug at the other. 
When joined together, the decades are automatically 
connected in series.

One basic set of four decade units will provide 
inductance values in decade steps of 1 to 10. This is 
accomplished by the use of a 1, 2, 3, 4 system. An 
8-unit coil is also available; when included in the 
basic set, it makes it possible to use no more than 
two coils for any decade value up to 12, and provides 
a total range up to 18. All units are high Q toroids.

A series of plug-in units is available over the en
tire inductance range of Imh to 180h, with a useful 
frequency range of lOOcy to 10,000cy (for the lower 
inductance values). Another set is for the higher 
frequency range (200cy to 50kc) with decade steps of 
Imh to 180mh. Special coils can also be designed. 
Burnell & Co., Dept. ED, Yonkers, N. Y.
CIRCLE ED-29 ON READER-SERVICE CARD FOR MORE INFORMATION

If you are designing equipment 
around transistor circuits, Mallory 
Mercury Batteries will deliver the 
constant-current, constant-voltage 
needed for best performance. 
There is no significant deterio
ration or loss of energy even after 
long periods of storage.
Mallory Silverlytic Capacitors are 
also designed to meet the special 
requirements of transistor and 
other low voltage circuits.
For complete data, write to P. R. 
Mallory & Co. Inc., Indianapolis 
6, Indiana.

VSWR Meter ROD and TUBE

Mallory

Tests Waveguide Components
The Model 110A 

X-Band Voltage 
Standing Wave 
Ratio Indicator 
covers a frequency 
band from 8500Mc 
to 9600Mc. It in
cludes an oscilla
tor, (an accurate 
wavemeter to sup

plement the approximate direct-reading dial of the 
oscillator), a forward-and-reverse directional coupler 
with bolometer takeoffs for source and reflected 
power, and a direct-reading ratiometer having dual 
scales calibrated in vswr 1.06 to 1.3, and 1.3 to 2.5 

The unit has the advantages of rapid operation, the 
absence of probe or slot error, no adjustments nec
essary for frequency changes, and no effect on read
ings due to changes in r-f power. Overall accuracy 
is within 2%. Primary power is 115v, 60cy. Color 
Television, Inc., Dept. ED, 932 E. San Carlos Ave., 
San Carlos, Calif.

CIRCLE ED.lt ON READER-SERVICE CARD CIRCLE ED-30 ON READER-SERVICE CARD FOR MORE INFORMATION

... and We Can Deliver!

Small Machined Pane! Sheets!
Heavy demand has put many TEFLON fabricators in a “back ordered” condition. The 
effect — stymied or crippled production on your end.
At FLEXROCK we have licked this problem. New TEFLON producing equipment has been 
added. We have substantially increased capacity. We can’t take on all things just yet. 
But soon we will be ready to “throw the book at you” with a complete range of TEFLON 
services. RIGHT NOW we are set to ship you TEFLON Rod and Tube, extruded or molded, 
Sheets, and small parts — no matter how intricate — machined from Rod and Tube. 
We can promise good delivery — yes, FAST DELIVERY 
... with closest possible tolerances on your small 
parts. Tell us your needs —we will be 
happy to quote delivery and price.

*DuPont trade-mark for 
tetrafluoroethylene resin

SEND US YOUR "SPECS" 
LET US QUOTE

FLEXROCK COMPANY, 3608-B Filbert St., Phila. 1, Pa.

Q We are enclosing ¡ample, epea, and quantity
for our TEFLON requirements. Pleaee furnish quotation. 

Q Please send us your TEFLON Bulletin including stock list.

Name ..............................................................................................
Company
Address .
City ..................................................    Jon» ....... ............  Stat»

I — — — — —------- ----------------- -------- — — — — — — ---------------- --
CIRCLE ED-31 ON READER-SERVICE CARD FOR MORE INFORMATION
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is your Delay or Regulating Problemi

For the most effective solution use the

SIMPLEST, MOST COMPACT 
MOST ECONOMICAL 
HERMETICALLY SEALED

New Products ...

Filament Transformers
For Rectifier Tube Application

7MPERHI
THERMOSTATIC M f
delay Relays

STANDARD

amperite 
delay 
RELAY

Provide delays ranging from 2 
to 120 seconds.
• Actuated by a heater, they operate 

on A.C., D.C., or Pulsating Current.
• Hermetically sealed. Not affected by 

altitude, moisture, or other climate 
changes.

• Circuits: SPST only—normally open 
or normally closed.

Amperite Thermostatic Delav Relays 
are compensated for am 
bient temperature changes 
from —55^ to +70C. 
Heaters consume approxi
mately 2 W. and may be 
operated continuously. The 
units are most compact, 
rugged, explosion-proof, 
long-lived, and — very in
expensive!
TYPES' Standard Radio
Octal, and 9-Pin Miniature. MINIATURE

Each of these Dual Filament Transformers fur
nishes power for two rectifier tubes normally oper
ated under conditions of high voltage to ground or 
between tubes. This combination of dual duty within 
a unit enclosure saves space, improves appearance, 
and simplifies mounting, wiring, and handling.

Two transformer sizes are available, lOOva and 
200va, 115 volt primary, dual 5v filament supply. 
Both are equipped with insulating bushings and tube 
sockets. Each unit is compound filled; and insulated 
to withstand maximum d-c operating voltages of 12kv 
and 17.5kv respectively. The lOOva size has sockets 
for tube type 575A; the 200va has sockets for tube 
type 869B. Transformer Div., Lindberg Engineering 
Co., Dept. ED, 2450 W. Hubbard St., Chicago 12, Til.

THE VITAL LINK BETWEEN 
k MACHINE and INSTRUMENT

MODEL 3010 A

Convert t
mechanical motion*^ 
to electrical energy
with Electro Magnetic Pick-up
. . . generates up Io 20 v. without contact. Small, compact 
and rugged, this Electro Magnetic Pick-up generates electri 
cal voltages proportional to the rate of speed of any object 
with magnetic properties. It produces useful output voltages 
at frequencies up to 75,000 cps. Self-energized by built-in 
magnet. Low cost permits use in production machinery.

A few of many applications
• Indicates RPM
• Acceleration and velocity studies
• For precision ignition timing
• For ballistic research

ectro
Write for Bulletin MT-5W 

ELECTRO PRODUCTS LABORATORIES 
4501-DEu Ravenswood, Chicago 40 

Canada- ATLAS RADIO CORP., LTD , Toronto
CIRCLE ED-35 ON READER-SERVICE CARD FOR MORE INFORMATION

PROBLEM? Send for Bulletin No. TR-81 CIRCLE ED-33 ON READER-SERVICE CARD FOR MORE INFORMATION

BALLAST-REGULATORS
A mperite Regulators are designed to 
keep the current in a circuit auto
matically regulated at a definite value 
(for example, 0.5 amp).

• For currents of 60 ma. to 5 amps. 
Operates on A.C., D.C., or Pulsating 
Current.

• Hermetically sealed, light, compact, 
and most inexpensive.

VOLT AGI OF MV * WITH AMPIttTI 
BATTERY 4 CHARGER ! VOLTAGE VARIES

VARIES APPROX J ONLY

50% i 2% T6fL

Maximum Wattage Dissipation: 
T6»/2L—5W. T9—10W.

Amperite Regulators are the simplest, 
most effective method for obtaining 
automatic regulation of current or volt
age. Hermetically sealed, they are not 
affected by changes in altitude, ambient 
temperature (—55 to 4-90’C), or hu
midity Rugged; no moving parts; 
changed as easily as a radio tube.
Write for 4-page Technical Bulletin No. AB-51

IMPERITE CO., Inc. 561 Broadway, New York 12, N. Y.

In Canada Atlas Radio Corp , Ltd., 560 King St., W , Toronto 2B

Rectifier Unit
Magnetic-Amplifier Controlled

__  _____ The “Magnivolt” 
is a high-perform
ance a-c to d-c reg
ulated selenium 
rectifier with mag
netic amplifier con
trol. Compact and 
light in weight, it 

W is designed for a 
wide variety of 

electronic and electrical applications requiring a d-c 
source. With all static components, its construction 
eliminates expendable units such as vacuum tubes 
and other moving parts.

Regulation is better than ±1% from no load to 
full load with ±10% a-c line variation. Response is 
faster than 0.2sec under extreme load conditions. 
Ripple is less than l%rms (to 0.1% at extra cost). 
Output ratings are 1.2-30.0v d-c and 2.5-40.0amps 
full load. Input rating of the unit is 115v, single 
phase, 60cy. Inet, Inc., Dept. ED, 8655 S. Main St., 
Los Angeles 3, Calif.

Solve Control Problems.of
WITH 

Milwaukee 
SMALL DIFFERENTIALS

Available in Open Style 
(as illustrated) or in En
closed Style.

Design Engineers! Use 
these small, precision 
made, mechanical differ
entials where measuring 
or controlling of speeds is

involved. They are adaptable to many other appli
cations, such as: Control of Torque, Speed Changing, 
Remote Controls, Broad Range Step Transmission, 
Position Controllers or Follow-up System, Clutches, 
Sequence Controllers.

Further detailed information available upon request.

MILWAUKEE LOCK & MFG. CO.
504 0 N. 37TH STREET • MILWAUKEE 9. WIS.

CIRCLE ED-32 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE ED-34 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE ED-36 ON READER-SERVICE CARD FOR MORE INFORMATION
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D-C Power Supply
Delivers 6v, 5amp; 1 2v, 3amp

where a constant d-c source of

Type 205 D-( 
Power Supply is a 
regulated, low vol 
tage source, whose 
applications in
clude supplying 
power to heaters 
in d-c and low fre
quency amplifiers, 
and replacing stor- 
age batteries 

low voltage at high 

Guide to 
: Tubes

current is required, such as colorimeter and spec
trometer light sources.

Specifications include a rating of 6v at 5amp, or 
12v at 3amp, with less than 0.05% variation for 
line voltage changes from 105v to 125v; a ripple of 
less than 2mv; a regulation of more than 0.5% from 
zero to full load; and an instantaneous recovery 
time for line voltage changes and in the order of 
0.2sec for load changes. Hanover Developments. 
Dept. ED, 401 E. 74th St., New York 21, N. Y.
CIRCLE ED-37 ON READER-SERVICE CARD FOR MORE INFORMATION
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Magnetic Pick-up
Operates Without Physical Contact

The Model 3010 
A Magnetic Pick 
up is an electrical 
impulse generating 
device which pro
duces a voltage 
output proportion
al to the rate of 
motion or speed of 

the magnetic object without contact or loading. It can 
be actuated by the keyway in a shaft, teeth of a gear, 
spokes, a slot in the rim of a wheel or shaft, a screw 
head or pin on a moving part—or by any vibration 
or displacement of magnetic material in the field of 
the pick-up.

The device can indicate rpm, operations, cycles, 
and angular or linear motion. It can actuate electrical 
counters, serve as a tachometer when used with a 
voltmeter, provide synchronizing voltage for oscillo
graphs, be used for precision ignition timing, control 
electrical equipment when used with amplifiers and 
relays, and for many other applications. Output is 
up to 5v. Resonant frequency is 50,000 to 60,000cps. 
Impedance is 500 ohms at lOOOcps. Overall length 
is 2". Body is 3/4" hex, with 5/8" x 18 mounting 
thread. Electro Products Laboratories, Inc., Dept. 
ED, 4501 Ravenswood Ave., Chicago 40, Ill.
CIRCLE ED-38 ON READER-SERVICE CARD FOR MORE INFORMATION 
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Be sure to get one of these time-saving reference guides to Sylvania's 
complete line of TR and ATR Tubes.
At a glance it tells you about power rating and frequency, and shows which tubes 
are band-pass and which are tunable. Color code identifies power rating 
quickly and accurately. Folds to compact, wallet size.
If your Sylvania Representative can't supply you, mail the coupon for a copy NOW!

-SYLVANIA
In Canada: Sylvania Electric (Canada) Ltd.

University Tower Bldg.. St. Catherine St., Montreal, P. Q.

J

Sylvania Electric Products Inc.
Dept. 3E-4011, 1740 Broadway.
New York 19. N. Y.
Please send me a copy of the new handy guide to TR 
and ATR Tubes.

Nam*.

LIGHTING • RADIO • ELECTRONICS • TELEVISION i
CIRCLE ED-39 ON READER-SERVICE CARD FOR MORE INFORMATION



New Products

Quick-Connect Terminal Kit
For Rapid Solderless Wiring

7/1X41^^^
FOR MAXIMUM ^EFFICIENCY

EAEÌ MODEL NO. D21UHM

This new Kit of 
“AQC” Solderless 
Terminals is 
housed in a pocket- 
size steel carrying 
case. It provides 
500 assorted 
“Quick-Connect’’ 
terminals which 
are easily applied 
to electrical equip-

new versatile 1 motor
modll 
NO.
mW-'

ment that does not use screw or solder-lug terminals. 
Included are six line connectors for making insulated 
connections between in-line terminals, and two spe
cially designed crimping tools.

Terminals are of right-angle and in-line types, male 
and female, for #10, 12, 14, 16 and 18 wire sizes. 
The crimping pliers, one for right-angle and one for 
in-line connections, easily apply force to assure tight, 
low-resistance contact between wire and terminal. 
Ark-Les Switch Corp., Dept. ED, 51 Water St., 
Watertown 72, Mass.
CIRCLE ED-41 ON READER-SERVICE CARD FOR MORE INFORMATION

D-C Power Supplies
Utilize Standard Cell

induction

■22° '“«¿Xians. blowers, instruments. 
SSow power

Another outstanding EAD contribution to the
miniaturization program is this extremely small, 
precision motor. Engineered for long life and 
high efficiency, it is especially designed for opera
tion in confined areas where minimum size and 
weight is essential.
Units are available in this small frame size for 400 
cycle or variable frequency operation, with 400 
cycle power ratings ranging up to approximately 
1/100 H.P. Modifications include high ambient 
and high altitude versions as well as servo, syn
chronous and gear motors.

400 CYCLE OPERATING CHARACTERISTICS

APPROXIMATE R.P.M.
PHASES
INPUT VOLTAGE 

(MAXIMUM)

7,000 10,500 21,000
1,2 1,2,3 1,2,3
115 115 115

Eas7/mn Ant Devices, lw.
585 DEAN ST.. BROOKLYN 17. NEW YORK

EF
C-D-F takes duPont’s Teflon and processes 
it into insulating tapes with exceptional 
resistance to moisture, arcing, and high heat. 
Available in unsupported or glass fibre fabric 
base; wide range of thicknesses and widths. 
For the best in tapesof Teflon, buy from C-D-F!

These Absolute D-C Power Supplies automatically 
compare the output voltage to a standard cell, assur
ing long time stability and absolute calibration of the 
output voltage independent of line and load charac
teristics. Optimum output impedance, and low hum 
and noise characteristics are features.

The supplies are designed so that a number of 
complex circuits may be operated from them without 
cross-coupling. High gain amplifiers afford immunity 
to line voltage and load current variations. Kalbfell 
Laboratories, Inc., Dept. ED, P. 0. Box 1578, 1090 
Morena Blvd., San Diego 10, Calif.

C-D-F makes news with Teflon. A variety of 
Teflon glass base laminates are available with 
copper foil surfaces, suitable for etching of 
printed circuits. Exceptionally good bond 
strength, high heat resistance, low and stable 
dielectric loss properties. C-D-F glass sup
ported or unsupported sheets may be formed 
for channel blanks or armature and field coil 
insulation.

WRITE NOW! C-D-F »Ware • ealwMa t«<hni««l
♦•Id»» »n Talton, <»mpl»to with »¡sat, spaciA-
cettone, applieattone. If y«ur wark inv»lv»e inaulating 
matarial* . . . yaw n»»d thia intormatton tram C-D-F.

NEWARK 107, DELAWARE
CIRCLE ED-43 ON READER-SERVICE CARD FOR MORE INFORMATION

Miniaturized

DECADE AMPLIFIER
2 me frequency response, low noise level:

This miniaturized 
voltage amplifier 
features 2-mc fre- 
q u e n c y response, 
gains of 10 and 100 
(20 and 40 db), 10- 
microvolt equiva
lent input noise, 40- 
volt rms maximum 
output, and high 
stability. Several 
inexpensive 140-A 
Amplifiers may be 
connected in series 
for gains such as 
60 or 80 db. A typi
cal use is as a pre
amplifier to extend 
sensitivities of oscilloscopes and other indicating or 
recording instruments. An accessory high-impedance 
vacuum-tube probe has an input impedance of 100 
megacycles. This allows its use on high-impedance 
circuits without loading or other disturbance.
TYPE 140-A DECADE AMPLIFIER $99.50
TYPE 150-A HIGH-IMPEDANCE PROBE $35.00 

F.O.B. Cambridge, Mass.

HosmerSCOTT INC.
Ì8S PUTNAM AVI . CAMBRIDGE 39 MASS

CIRCLE ED-40 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE ED-42 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE ED-44 ON READER-SERVICE CARD FOR MORE INFORMATION
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CIRCLE ED-47 ON READER-SERVICE CARD FOR MORE INFORMATION

Potentiometer Calculator
Covers Linear to Non-Linear FunctionsION CIRCLE ED-45 ON READER-SERVICE CARD FOR MORE INFORMATION

For complete information and specifications write

ON CIRCLE ED-49 ON READER-SERVICE CARD FOR MORE INFORMATIONCIRCLE ED-48 ON READER-SERVICE CARD FOR MORE INFORMATION
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a 24 page catalog, 
a copy of Bulletin

On« complet» 
d«p»ndabl» sourc« 
for everything 
In electronic«

Accurately Calibrated Sweep Dolay. The accurately cali
brated delay of the LFE 401 provides means for measuring 
pulse widths, time intervals between pulses, precisely 
calibrating sweeps and other useful applications of time 
measurement.

The absolute value of delay is accurate to within 1 % 
of the full scale calibration. The incremental accuracy is 
good to within 0.1% of full scale calibration.

Built-In Trigger Generator. Provides triggers from 500 — 
5,000 cps. for internally triggering sweeps. These triggers 
are simultaneously available, delayed or undelayed, for 
external use.

Linearity of Vertical Deflection. The vertical amplifier pro
vides up to 2.5 inches positive or negative uni-polar 
deflection with negligible compression.

High Sensitivity and Wide Frequency Response of Y-Axis 
Amplifier. The vertical amplifier of the LFE Model 401 
provides high sensitivity, 15 Mv./cm. at D-C and A-C, 
and wide band response to a 3 db. point at 10 Me. 
Alignment of the amplifier is for best transient response, 
resulting in no overshoot for pulses of short duration 
and fast rise time.

ALLIED RADIO
100 N. Western Ave., Dept. 69-L-3 

Chicago 80, Illinois

conventional non

Tube Socket Test Adapters 
For Nine Socket Types

World's Largest Stocks of 
ELECTRONIC SUPPLIES FOR INDUSTRY
Simplify and speed your purchasing of electronic 
supplies and equipment. Send your orders to us for 
quick shipment from the world’s largest stocks of 
special-purpose electron tubes, test instruments, audio 
equipment, electronic parts (transformers, capacitors, 
controls, etc.). Our expert Industrial supply service 
saves ycu time, effort and money. Send today 
for your Free allied Catalog—the complete, 
up-to-date guide to the world’s largest stocks of 
Electronic Supplies for Industrial use.

P-CV-142. SOLA ELECTRIC CO.
4633 West 16th Street, Chicago 50, Ill.

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

LABORATORY for ELECTRONICS, INC 
75-5 Fitts Street « Boston 14, Mass.

the most 
widely used 
Electronic Sipply 
Guide

equipment.
6. Can be substituted for 

regulating transformers.
7. Relatively compact. 

These units are described in 
Write on your letterhead for

- . ™isar -------------—This ¿isc calcu-
/RBk >•• *<***<‘A*’®« I

@ I lator computes
v- . combined potenti-

<x ometer resistance
’ ' * and s^unt resistor

% values, required in 
- converting a linear

potentiometer to a 
L A . non-linear func-

‘ '' X bon. On the C
scale, a value cor
responding to a

• r - -. ....... . maximum incre
ment of resistance 
change is readily 

found. The four increments of resistance change 
between taps, which have been determined on a 
graph, are readily located on the rotor, which is 
locked or aligned with a hair line, permitting a read
ing of the value of the R shunt scale opposite the 
arrow.

This quickly provides the value of the shunt re
sistor to the total desired resistance, providing actual 
ohmic value of the shunt resistor to be connected 
across the respective section. A pull-out slide pro
vides instructions for use as well as a series of typical 
applications. The calculator is available as part of a 
“Pot-Kit” or by itself (in single or multiple units). 
Servotrol Co., Dept. ED, Framingham Centre. Mass.

These adapters 
are used f°r niak- 
*ng voltage, resist
ance and wave 
form measure
ments from the 
tube side of elec
tronic equipment. 

An adapter is inserted between the tube and its 
socket, completing the circuit and providing conve
nient test tabs.

Adapters are made for nine socket types. For most 
work, the short, unshielded adapters (left, in illus
tration) are adequate, but for hard-to-reach locations 
a longer adapter with shielded leads is available (cen
ter). Where there is a need to break tube circuits 
or alter pin connections, the “Experimenter” type is 
available; this third type also provides means for 
adapting tubes to non-mating sockets. Vector Elec
tronic Co., Dept. ED, 3352 San Fernando Rd., Los 
Angeles 65, Calif.

AUTOMATIC VOLTAGE REGULATION
Sola Static-Magnetic Transformers 
Regulate Voltage Within i 1 %
t _ j^RR Much electrical and elec- jflBBBBl I tronic equipment requires

J voltage regulation for best
, _ operation. Sola constant volt

age transformers are ideal 
means for providing the volt
age at which equipment was 
designed to operate.

! The Sola Constant Voltage BBBHP' Transformer is a static-mag
netic regulator. It has the 
following advantages over 

regulators which depend solely upon saturation of 
core materials for their regulation action or elec
tronic types employing tubes.

1. Ultra-fast regulating action, 1.5 cycles or less.
2. No moving or renewable parts for manual 

adjustments.
3. Completely automatic, continuous regulation.
4. Self-protecting against short circuits on out

put or load circuit.
5. Current-limiting characteristic protects load

I The LFE OSCILLOSCOPE 
Model 401 FEATURES:

1954 CATALOG

PRICE

LINEARITY OF VERTICAL DEFLECTION

ACCURATELY CALIBRATED SWEEP DELAY

BUILT-IN TRIGGER GENERATOR

HIGH SENSITIVITY AND WIDE FREQUENCY 
RESPONSE OF Y-AXIS AMPLIFIER

ALLIED’S
COMPLETE 268-PAGE



a

o

i

FOR EVERY APPLICATION

164-Page Melvin Catalog

□ptT" Write, wire or phone ; your order shipped

• Telephone
• Multiple Leaf
• Latching
• Plate Circuit
• Motor Startin

Melvin maintains in stock a complete inven 

tory of Potter & Brumfield Relays to meet 

every electrical and electronic requirement

&

, Single and Double Pole "Toggle' Handle Type

W aircraft switches

Made to JAN specs for DC, or AC circuits up to 1600 
s--'cycle». Available with screw terminals and with soldering 
| lugs. Switching characteristics provide for changes ini. 
i electric circuits by use of SPST, SPDT, DPST and 
I DPDT. Has bakelite housing and only one mounting hole.

bakelite in var- 

catalogue.
FULL SIZE

KULKA ELECTRIC MFG. CO, Inc.
MOUNT VERNON, N. Y.
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Ceramic Coil
A wide variety of ceramic 

coil forms is available from 
C.T.C. Made of grade L-5 
silicone impregnated ce
ramic, they meet strict gov
ernment specifications, 
come in the following sizes:
CERAMIC COIL FORM SPECIFICATIONS

Forms

Available in Four

LS6

Shown actual size. Type C on right.

luxe,” are constructed of 16ga

*ALSO AVAILABLE as Type C with silicone 
fibreglai terminal retaining collars permitting 
2 to 4 terminals. Type C forms excellent for

Coil 
Form

Mounting 
Stud 

Thread Size
Form 
O. D

Mounted 
O. A. 

Height

‘LST 8-32 .205* u/u"
*LS6 10-32 VC ”/»*

•LS5 ’/4-28 W l'/ie*

LS8 14-28 ”/M* ”/»*

•LS7 14-28 VC 1"/16*

bifilor windings, and for single pie windings, permit terminals to be located above or 
below winding thus shortening wiring to circuit elements. Type C also have twice as 
many soldering spaces.

Kit (X1897) containing three each of forms 
listed above is also available.

Wind these forms to your specifications, then let 
C.T.C. make them up for you in quantity.

For prototypes and pilot models, designers will 
also find the new C.T.C. (Type X2060) ceramic coil 
kit a handy aid. Contains 10 slug-tuned LS6 Type C 
coils with silicone fibreglas collars. Range: from 2 
Microhenries to 800 Microhenries. Kit includes 
color-coded chart listing data of interest to designers. 
For details and prices, write Cambridge Thermionic 
Corporation, 457 Concord Avenue, Cambridge 38, 
Massachusetts.

CIRCLE ED-51 ON READER-SERVICE CARD FOR MORE INFORMATION

New Products A COMPLETE STOCK OF

Power Supplies
Provide Precision Control

99 ’1
* * * r

• Sensitive
• Power

•£ «Impulse 
»Shock Proof

to. «Miniature

The Bcva Models 300 and 301 Precision Power 
Supplies are designed for use in proportional count
ing in the radioactivity laboratory and in conjunction 
with pulse height analyzer systems, mass specto- 
graphs and other research equipment demanding 
rigidly precise high voltages.

Output voltage for the Model 300 is 500v to 1600v 
d-c and for the Model 301 is lOOOv to 5100v d-c. Max
imum current output for both units is Ima. Regula
tion is 0.01% for load variations from 0 to Ima. and 
a line voltage change from 105v to 130v. Voltage 
variations over several hours are less than 0.01%, 
and less than 0.1% per day. Noise and ripple effect 
is less than 0.02v at 5kv. Voltage control is obtained 
by means of 0.1% accurate decades and potentiome
ters. The Atomic Center for Instruments & Equip
ment, Dept. ED, 489 5th Ave., New York 17, N. Y.

supply source for the finest 

electronic parts and equip

ment If it’s electronic, you’ll 

find it in the Melvin catalog 

Wnteforyourfreecopytoday
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Desk Cabinet Racks
Sizes

Two desk cabi
net rack models 
are available 
knocked down with 
all necessary bolts 
for easy assembly. 
The bolts are in
visible from the 
outside. Both mod
els, “Standard” 
and “Super De- 

cold-rolled steel, fin-
ished in black or gray wrinkle, and available in 
four sizes.

The top door, with a rounded front corner, opens to 
90° and is provided with a piano-type hinge and snap 
catch. Panel mounting holes are tapped for 10/32 
machine screws on universal spacings. The cabinets 
are trimmed top and bottom with red striped chrome 
finished moulding. Premier Metal Products Co., Dept. 
ED, 3160 Webster Ave., Bronx 67, N. Y.
CIRCLE ED-53 ON READER-SERVICE CARD FOR MORE INFORMATION

CO fumbui 1-7273 
238 Chicago Avenue, Oak Park, lllinoit

CIRCLE ED-54 ON READER-SERVICE CARD FOR MORE INFORMATION

CATALOG NO. 56
Deportment E-11

PjlWARK
ELECTRIC COMPANY

223 W Madison St., Chicago 6. III.

CIRCLE ED-55 ON READER-SERVICE CARD FOR MORE INFORMATION

30 ELECTRONIC DESIGN • November 1953



Data Recorder NEW!
Magnetic Amplifier Regulated

POWER SUPPLY

RESPONSE TIME 1/10 SEC

Write us for F0L.DER 211At your luce! distributor

ION
CARD FOR MORE INFORMATIONCIRCLE ED-60 ON READER-SERVICECIRCLE ED-56 ON READER-SERVICE CARD FOR MORE INFORMATION

I ISOLATION NOTES ICIRCLE ED-58 ON READER-SERVICE CARD FOR MORE INFORMATION

Vacuum Diodes

moisture

Wire

ION CIRCLE ED-57 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE ED-59 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE ED-61 ON READER-SERVICE CARD FOR MORE INFORMATION
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T9F1 
base. 
7-pin

voids 
impreg

fiound, 
Electron 
Type C

Write the factory 
for literature 
and quotations

'DRIES 
IN 10 

minutes

Eliminates 
Thorough 
nation
Complete 
proof sea

HAVEN, CONN
miniature button base. 1 se of a pure tungsten fila
ment maintains ratings throughout the normal life 
of the tube. Thermosen, Ine.. Dept. ED. 361 Wesl 
Main St., Stamford, Conn.

345 Kansas Street 
El Segundo^ 
California

THE ACME WIRE CO., NEW

SHOCK ISOLATOR 
EFFECTIVE IN ALL DIRECTIONS

High-impact shocks from any angle are ab
sorbed, vibrations above 2700 cpm (45 cps) are 
isolated, and noise transmission is reduced by 
BARRYMOUNTS in the 1000, 2000, 3000, and 
4000 series.

These unit isolators use rubber in compres
sion in all directions to give smooth load-de
flection curves with substantially equal stiffness 
in all directions. The design and assembly of 
the metal parts make the units self-captivating 
for maximum security. Unit isolators are avail
able to handle loads from 7 pounds to 1800 
pounds.

Catalog 504-B, free on request, gives further 
details on these BARRYMOUNTS, and on others 
for shipboard, mobile, and industrial service. 
Write to The Barry Corporation, 775 Pleasant 
Street, Watertown 72, Mass.

A CRYSTAL CLEAR-WATER WHITE 
ACRYLIC RESIN

There are hundreds of uses
HERE ARE A FEW:

follows : cathode voltage 5.6vnbedding 
Equipment)

On electrical, television, and ignition components to prevent leakage and reduce 
corona.
On all polished silver, brass, copper, ehrome to prevent tarnish and corrosion.
On steel parts and hardware to prevent rust and deterioration.
On record cards, labels important papers, documents, prints, drawings to 
moisture-proof and prevent smudging.
On canoes, boats, model aircraft to replace dopes and varnishes.
On sports equipment, outdoor furniture, auto ehrome to preserve against moisture.

Unusually inert to attack by acids, alkalis, alcohols, mineral 
and vegetable oils, salt spray, chemical fume*, sun and weather.

TRY A 12-OZ. CAN TODAY ON OUR 
MONEY-BACK GUARANTEE

Magnet Wire * Coils * Varnished Insulations * Varnishes

Ratings are

ONE^s  ̂
COAT 
LASTS 
indefinitely

The Data Recorder takes 100 identifiable readings 
on an 8-1/2" x 11" chart. This chart may be removed 
and replaced with accurate indexing permitting the 
collection of test data, taken at different times, on a 
single chart. A non-technical operator can take up to 
600 bridge readings per hour.

The instrument can be used for any bridge or po
tentiometric type measurement. The print drive servo 
has a sensitivity of 25/xv. Full scale, spans as low as 
15mv are practical.

A valuable application is in testing resistors. For 
this application the instrument is supplied to read 
deviation from nominal value, with two ranges from 
— 5% to %5%, and —25% to ¿-25%, zero center. 
Accuracy is better than 0.5% of full scale. Barnes 
Development Co., Dept. ED, 213 W. Baltimore Pike, 
Lansdowne, Pa.

NGINEEB1NG 

Corporation 
Y

a-c/d-c; cathode current 55-75ma; plate voltage 500v

PROTECTIVE 
AND

INSULATING COATING 
For GENERAL and 
INDUSTRIAL USES

Eliminate Transformer Cases 
WITH

ACME STAR COMPOUND 
For MIL-T-27, Grade 1, Class A 

Specifications
• Non-toxic
• Non-corrosive

Simple one - phase 
molding process 
For Specification MIL 
C-16923 (Ships) Com

This is a Raytheon Trans
former molded with Acme 

Star Compound

With Temperature Limited Emission

SThe 5DC-5 and
A ■ 5DC-5M “Kalo- 

trou” diodes have 
temperature limi
ted emission char

' y acteristics, where

é # >• the anode current
ppY* is a direct function of the fila

ment voltage. 
Small changes in filament voltage result in relatively 
large changes in anode current.

plate current 0.450-0.575ma. The 5DC-5 uses a 
bulb and a No. 8537 8-pin intermediate octal 
The 5DC-5M uses a T5-1/2 bulb and a T5-1/2

PERKIN
ONLY

REGULATION
AND RIPPLE

NO TUBES!

r 1 2 oz 
CAN .

From 5 32 Volfs DC
From 1.5 fo 15 Amps. DC 
From 105 125 Volts AC Input

MODEL MR532 15

5 32 Volts DC @ 15 Amps

UNITED TECHNICAL LABORATORIES
cpne.rj • MORRISTOWN N J • Manufacture



New Products

Precision Potentiometer
Long Life, Versatile Unit

argus

finesti

CIRCLE ED-66 ON READER-SERVICE CARD FOR MORE INFORMATION

MORE INFORMATION

y 
0 
g 
5 
c

CIRCLE ED-63 ON READER-SERVICE CARD FOR MORE INFORMATION 
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Miniature continu
ously variable delay 
lines are capable of 
providing continuously 
variable time delay 
from zero to several 
hundred microseconds. 
Time delay is made 
constant from 0 to 
over 20 megocycles by 
means of optimum 
equalization. As a re
sult, the transmission 
characteristics are su

perior to those of an ordinary commercially available variable 
delay line, distributed—or lumped parameter type. Other fea
tures include fast rise time, excellent stability, hairline ac
curacy, and complete freedom of time jitter hermetically 
sealed upon request.

Time delay is continuously variable from 0 to 0.25 micro
seconds in Type 506, 0 to 0.8 microseconds in Type 507, and 0 
to 0.45 microseconds in Type 508. The rise time is less than 
10% of the time delay at any point in all types. The small size 
and weight of these units make them particularly suitable for 
incorporation in any instrument where a continuously variable 
delay line is needed. Write Dept. EDI for data: Advance 
Electronics Company, P. O. Box 394, Passaic, New Jersey.

PHALO PLASTICS CORPORATION
25-1 FOSTER ST.. WORCESTER, MASS.

Insulated Wire and Cables—Cord Set Assemblies

ASK FOR 
DATA FILE No. 1124

Helipot corporation______________

a division of BECKMAN INSTRUMENTS, INC.
SOUTH PASADENA, CALIFORNIA

.. .first in precision potentiometers

QUA
/ 

argus, world-famous pro 
ducers of cameras and projecto 
depends on PHALOCORD cord set 
carry the current load for the 
amazing new line of projectors.

Colorfully contrasting PHALOCORD 
cord sets add a bright, smart touch 
to the handsome ARGUS projector — 
but the big reason for their nation
wide demand is, of course, complete 
dependability on the jab!

Ute PHALOCORD and you'll use th

hI
H

V)
 r

Fact-filled folder 
on request . . . show
ing how economies in 
costs, labor and time 
are achieved with the 
GREEN ENGRAVER.

Routs Models
Profiles Engraves
Etching attachment 
and other special 

equipment for 
industrial uses are 

available.

Mark your own symbols, 
numbers, lettering, on your 
small parts, tools, identifica
tion and name plates . . . 
easily, simply, quickly . . . 
tracing from a master with the 
GREEN ENGRAVER.

Widely used in electronic 
and plastic fields, in machine 
tool shops and wherever per
manent marking is needed. 
The GREEN ENGRAVER en
graves equally well on metals, 
plastic, wood, hard rubber 
and glass.

361 PUTNAM AVE., CAMBRIDGE, MASS.
Visit us at National Instrument Exhibit, Booth 262

CIRCLE ED-62 ON READER-SERVICE CARD FOR MORE INFORMATION

Condensed Catalog 
Now Available I

Your copy of the 
Helipot®Condensed 
Catalog describing 
every model of 
Helipot precision 
potentiometers and 
Duodials is now 
ready for mailing. 
Please write for it 
and your copy will 
be mailed promptly.

The Type 756 
Potentiometer has 
a service life of up 
to five million cy
cles with relatively 
no increase in noise 
level or change in 
linearity. With a 
maximum resolu
tion of 0.05%, the 
unit is available in 
both linear and 

non-linear construction to produce nearly all mathe
matical functions and many purely empirical func
tions. Standard functional tolerances for linear wind
ings are as low as ±0.25%, while for non-linear 
windings accuracies of ±0.35% can be achieved with 
a 3:1 slope ratio in high resistance ranges. Mandrel 
type windings and an inside wiper arrangement limit 
the noise level to far below average requirements.

Maximum electrical function angle is 350° ±1J. 
Tolerance on the overall resistance value is as low as 
±3%. Standard winding is 320° nominal with toler
ance of ±5% in the resistance range of 800 to 40,000 
ohms. By the addition of special terminal boards, as 
many as 13 taps accurate to ±1% can be provided 
for non-linear functions. Potentiometer Div., Fair
child Camera and Instrument Corp., Dept. ED, Rob
bins Lane, Syosset, N. Y.
CIRCLE ED-64 ON READER-SERVICE CARD FOR MORE INFORMATION

TV Sync Separator Tube
Also Suppresses Noise

The Type 6CS6 tube is designed 
for combined sync separator and 
noise suppressor use. It is for use 
in circuits that accomplish sync 
separation by feeding the video 
signal extending in a positive di
rection to grid three, where the 
negative grid leak bias develop
ment automatically adjusts the 
clipping level.

Noise suppression is obtained by 
applying a video signal extending 
in a negative direction to grid one. 
Strong noise impulses will cause 

tube cutoff momentarily and thus reduce noise effects 
on picture tube sweep circuits. The tube is in the
T-5-1/2 bulb style and has a 6.3v 
Electric Products, Inc., Dept. ED, 
New York 19, N. Y.
CIRCLE ED-65 ON READER-SERVICE CARD FOR

heater. Sylvania 
1740 Broadway,

Projecting Thè

Green ThermoplaMic 
Insulation 

Matching Flu,

Miniature Continuously Variable 
Delay Lines



These tubes employ four independent electron

CIRCLE ED-68 ON READER-SERVICE CARD FOR MORE INFORMATION

ELECTRONIC
COMPUTER ENGINEERnu

Model WWVR

uni

i t»n

Send for complete specifications

TO

nee

CIRCLE ED-73 ON READER-SERVICE CARD FOR MORE INFORMATIONCIRCLE ED-69 ON READER-SERVICE CARD FOR MORE INFORMATION
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ian 
lize

hermetic 
sealing

Cathode Ray Tubes
Employ Four Electron Guns

If you can chow strong background in 

• COMPUTER CIRCUIT DESIGN 
• DIGITAL DATA HANDLING 
• HIGH SPEED PRINTERS 
• MAGNETIC STORAGE

top flight position 
is open for you.

guns. The four sets of deflector plates are brought out 
to side connections arranged on either side of the 
bulb. The pairs of Y-plates are screened from each 
other and from X-plates to give complete freedom 
from intermodulation. With proper design of associ
ated equipment, the guns can be made as independ
ent as four separate cathode ray tubes for many pre
cision measurement applications.

Heater voltage is 6.3v, and heater current (four 
guns) is 4amp. Voltage of A, is 2kv max, of A3 is 
5kv max, and of A2 is 300v (when voltage of A3 is 
2kv) and 600v (when voltage of, A3 is 5kv). Plate 
capacity is 4mmfd. 20th Century Electronics, Ltd., 
Dunbar Works, Dept. ED, Dunbar St., West Nor
wood, London SE 27, England.
CIRCLE ED-70 ON READER-SERVICE CARD FOR MORE INFORMATION

Tiny parts forthe DC^get 
THOROUGn^^^ 

check-up with FLASH-O-LENS

POTTER INSTRUMENT CO., INC

Here is the opportunity to apply creative engineering 

in a new Electronic Business Machine System.

The position is permanent, the company the established 
leader in the measurement and data handling field.

Top bracket pay is offered to the man who qualifies. 
If you are ready to join this fast-moving successful team, 
write now to

Dural coupling nut Resist thermal 
shock — 300°F. to 600°F; pres
sures 200 to 900 psi—specials to 
7500 psi See GS-3 section in AN-8 
Bulletin and KH-1 seaion in K 
Bulletin.

Oscillosynchroscope
Checks Small A-C Signals

The Model OA-16 
HBb oscillosynchroscope

■ features a calibrated 
buck-out voltage 
which allows bal
ancing out of d-c 
levels accurately to 
10%, so that small 
superimposed a - c 
signals can be ex- 

W panded for more

r minute inspection of
small changes in d-c 

level. This represents a possible 40:1 expansion of the 
signal over that observable using conventional d-c 
methods.

Also featured are vertical and horizontal band
widths from d-c to 5Mc and IMc ; and sensitivities of 
50m v/in peak-to-peak, and 120mv/in peak-to-peak, 
respectively. Triggered or recurrent sweeps from 
0.4/xsec/cm to 10sec total sweep are available. A video 
delay line permits observation of rising wavefronts 
of pulses. Browning Laboratories, Inc., Dept. ED, 
750 Main St., Winchester, Mass.
CIRCLE ED-71 ON READER-SERVICE CARD FOR MORE INFORMATION

ated and plug-in types.

E. W. PIKE & COMPANY

Designed specifically to conveniently 
receive and make maximum use of 
all the Standard Frequency Trans
missions of WWV without any 
special setup.

Small parts for the hydraulic system of the famous 
Douglas DC-6 are inspected for symmetry with 
FLASH-O-LENS — the handy device that lights the 
work and magnifies it.
It will pay you to put FLASH-O-LENS to work on 
your inspection jobs. Built-in bulb throws light only 
on field of vision— not in worker’s eyes. Accurately 
ground lens gives sharply detailed enlargement.

CANNON ELECTRIC
Since 1915

FACTORIES IN LOS ANGELES, TORONTO, NEW HAVEN 
Representatives in principal cities. Address inquiries to Cannon Electric Co., 
Dept. K143. Los Angeles 31, California.

CIRCLE ED-72 ON READER-SERVICE CARD FOR MORE INFORMATION

SUB-MINIATURE U Series plugs for 
miniature switches, relays, trans
formers, amplifiers and other sealed 
components have steel shells and 
Silcan insulation, cable relief and 
moisture resistant sleeve. Bayonet
lock coupling method Rated 1700 
v. D.C.; 5 a.—Have 3, 6, and 12 
contacts—one plug style and two 
receptacles*. Refer to U-2 Bulletin.

GS TYPES (Top, right) and RKH 
Types (Bottom, right) have fused 
vitreous insulation providing a true 
hermetic seal for relays, position in
dicators, etc. Cadmium finish steel 
and bleached Iridite shells with

PIPELINE TO 
.PRECISION,

CANNON 
PLUGS

SPECIFIC I PRODUCTS
5864 HOLLYWOOD BOULEVARD 

HOLLYWOOD, CALIFORNIA ,



New Products
Diffused Junction Transistors

Feature Low Noise

Accuracies to .05%

CIRCLE ED-77 ON READER-SERVICE CARD FOR MORE INFORMATION

Wire-Wrench
TerminalsWraps Wire Around

CIRCLE ED-74 ON READER-SERVICE CARD

CIRCLE ED-166 ON READER-SERVICE CARD ►

Don’t Say 
Resistors

All Types of 
Mountings

All Temperature 
Coefficients

• Hermetically Sealed 
Types

• Manufactured to 
Famous Daven 
Standards of Precision

• EXCELLENT 
DELIVERIES

wrist, making the Wire-Wrench

BIG NEW FRYCO PLASTICS MANUAL-CATALOG—A MUST FOR 
EVERY ELECTRONIC DESIGN ENGINEER AND MANUFACTURER

small screwdriver.
In use, the wire is placed against the terminal, the 

tool is placed over the terminal so that the wire is 
caught in the notch of the tool, and a simple twisting 
motion is applied, wrapping the wire around the 
terminal in a neat, tight connection, ready for solder
ing. As an additional feature, the tool has a hole and 
a fiat for putting a hook in a wire. The tool can also 
straighten bent terminals. Three sizes are available: 
WW1, for miniature, WW2, for medium size, and 
WW3, for large terminals. Contact, Inc., Dept. ED, 
238 Main St., Cambridge 42, Mass.
CIRCLE ED-76 ON READER-SERVICE CARD FOR MORE INFORMATION

This simple tool 
is used for wrap
ping either strand
ed or solid wire 
around terminals 
on boards or her
metic seals. One or 
more wires can be 
wrapped around a 
terminal with a 
single twist of the 

as easv to use as a

, Over 100 pages! Complete fl^ W
, up-to-date plastics farts. K3 ’ - £
• The latest data on all BA , HI*iBH 
. types of plastics lomplrte Kfl
• with electrical properties, HL. HI
• tables, definitions and । fl
• property • BBRAk fl
• Plus—detailed information
* on how and where to use . H
* them. Includes such ma- HF ¡% ^^B
• terials as Acetate, Lucite,
* Plexiglas, Vinyls, Saran, > ^^B
* Nylon, Polyethylene, ¡nBBI > p^H
a Polystyrene, Phenolics, ^^H^HShHi
, Polyesters, Polyplastex,
, reinforced plastics, coat- I
• ings and many others. HU I

* PLUS—THE MOST COMPLETE CATALOG OF PLASTICS EVER COMPILED
• Now you can buy plastics in experimental or production quantities
■ Hundreds of different items...listed complete with unit 
• and quantity prices. More than one-half million items in 
’ stock! The most complete line of plastics in the world! 
’ Plastic pipe, plastics tubing, fiberglas, plastic sheets, rods 
e and flat stock in any thickness, casting materials and 
, many others. In fact, plastics for every need in any quan
, tity. Send $1.00 today or have us bill you or your company.

FRY PLASTICS COMPANY
, Dept. ED-11, 7826 S. Vermont Avenue, Los Angeles 44, California

CIRCLE ED-78 ON READER-SERVICE CARD FOR MORE INFORMATION

These quality-engineered high compres
sion glass-to-metal vacuum sealed connect
ing plugs are ideal for generator filters, 
position indicators, tachometers, direction 
finding equipment, or almost any equip
ment which must be sealed against mois
ture or pressure changes. Construction is 
of glass and metal fused together to make 
a sturdy vacuum tight seal.

Available in a wide variety of pin config
urations, these connectors may be furnished 
in many plating finishes for ease of solder
ing, appearance, and corrosion tests such as 
salt spray and humidity. Truly fine connec
tors—specified by leading manufacturers.

SEALS AVAILABLE IN EITHER HIGH COMPRESSION 
OR HARD GLASS TO KOVAR TYPES.

Write for detailed bulletin

169 Central Avenue • Newark 4, N. J

BThe characteristics of these p-n-p Dif
fused Junction Transistors make them use

ful for many audio frequency applications. 
They are available in three types: 2N39 
for high gain applications, 2N40 for medi
um gain, and 2N42 for moderate gain. All 
three exhibit low noise characteristics.

The units are encapsulated in an epoxy 
thermosetting resin which makes them im 
pervious to moisture and other contami
nants. The resin also provides maximum 
resistance to shock and vibration.

Maximum ratings at 25°C are: collector 
dissipation, 50mw; collector current, —5ma, d-c; col
lector voltage, — 30v, d-c; emitter dissipation, 20mw; 
emitter current, 5ma, d-c. Current amplification fac
tor for the three units is: >0.94, >0.90, and >0.85, 
respectively. Under typical grounded emitter condi
tions, collector current is l.Oma, collector voltage is 
—4.5v, emmitter current is Ima, input resistance is 
500 ohms, output resistance is 30,000 ohms, noise 
figure is 25db (at lOOOcy), and power gain is 38db 
(2N39), 36db (2N40), and 32db (2N42). National 
Union Radio Corp., Dept. ED, Hatboro, Pa.
CIRCLE ED-75 ON READER-SERVICE CARD FOR MORE INFORMATION

CONNECTOR PLUGS

PLASTICS FOR ELECTRONICS

MANUFACTURING ENGINEERS
Lod

Alio manufacturers of

MULTI-PIN HEADERS 

TERMINALS 
END SEALS 

TRANSISTOR MOUNTS 

CRYSTAL HOLDERS 

VACUUM COATING EQUIPMENT

fur rugged. mointure-prouf 

High Compression

MULTI-PIN

wni S&in DAVOHMS
The Complete, Superior Line 

of Precision

WIRE WOUND RESISTORS
Made Only By 

ELECTRONIC SPECIALISTS FOR MORE THAN A GENERATION
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In addition to its low set, low shrink power

FOR DATA RELATING TO THESE ARTICLES.. CIRCLE REFERENCE NUMBER IN COUPON ON NEXT PAGE
(ADVERTISEMENT)

Total Shrinkage of Silastic 675 
In Molding, Curing And Heat Aging

They estimate that the cost of such 
units is more than competitive with
conventional installations

resistivity of Silastic 675 is 2.82 
ohms and volume resistivity is 
1O1S ohms.

at 10’3
8.58 x

PUBLISHED BY DOW CORNING CORPORATION. MIDLAND, MICHIGAN

silicone rubber stocks available. It also 
opens new markets that have been inade
quately supplied with parts molded of 
either organic or silicone rubber stocks.

No. 22

plant auxiliary supply. Convenient and 
safe, the Class H transformers can be 
located almost anywhere. And the cost 
of cable, switchgear, fire protection and 
related equipment is greatly reduced. 
That’s why Consolidated Edison has 
already bought eighty-one 1250 KVA 
Class H transformers for unit sub
station work, and twelve 1000 KVA 
units for miscellaneous light and power.

( continued pg. 2)

WORLD’S LARGEST UTILITY COMPANY SPECIFIES 
SILICONE (CLASS H) INSULATION FOR RELIABILITY

Remarkably Low Compression Set 
And Low Shrinkage Characterize 
New Extreme Temperature Silastic
Silastic 675, a newly developed molding 
stock, has a combination of properties 
that is unique even among silicone rub
bers. Serviceable from —100 to 500 F, 
Silastic 675 exhibits the lowest com
pression set of any extreme tempera
ture silicone rubber. After 22 hours at 
300 F, for example, compression set of 
this new molding stock is in the range 
of 15 to 20%; after 70 hours, 20 to 28%.

Tear Strength of Silastic 675 
«* Heat Aging 

ASTM D624-48 Die B

and excellent dielectric properties, 
Silastic 675 contains no toxic additives. 
It can safely be used to fabricate parts 
which come in contact with cosmetics, 
food and pharmaceuticals.

Silastic 675 is therefore singularly well 
suited to the fabrication of resilient 
gaskets, seals, O-rings, bellows, switch 
boots and dielectric fittings and con
nectors. It is one of the most versatile

Silastic 675 is well suited for use in 
applications where low shrink in serv
ice is essential. Total shrinkage of 
molded test samples is below 2.5% after 
1000 hours at 400 F; less than 7% after 
1000 hours at 480 F. This low shrinkage 
characteristic also makes it possible to 
fabricate parts for many applications in 
the same molds used to form conven
tional organic rubber stocks.

Silastic 675 also has good dielectric 
properties. Dielectric strength is 550 
volts per mil. Measured at 10*’ cycles, 
dielectric constant is 3.07 and power 
factor is 0.0032. After seven days at 
25 C and 100 percent humidity, surface

facturing economies often resulted in 
getting the added life and reliability of 
Class H insulation at no increase in 
total cost. Many solenoid coils and 
replacement coils for motors are also 
insulated with Class H materials.
Consolidated Edison has also pioneered 
the use of Class H insulation in sealed 
dry-type unit substation transformers.

When millions of customers depend on 
you for 24 hour a day service, you can’t 
take chances with your equipment. 
That’s why the Consolidated Edison 
Company of New York took action when 
a 350 hp Class A insulated sluice pump 
motor failed three times in one year.
Although repeated overloading was the 
primary cause of failure, ambient tem
peratures were kept high by an en
closure built around the motor for 
flood protection. Failure rate was cut 
to once a year by rewinding with Class 
B insulation. The motor was then re
built with Class H insulation made with 
Dow Corning silicones. That was 9 
years ago, and it is still in service.
That was Consolidated Edison’s first 
experience with Class H insulation. 
Since then, many other motors have 
been rewound with Class H to with
stand tough operating conditions. Over 
79% or 71,700 out of a total of 90,500 
horsepower in new motors bought for 
major auxiliary installations have been 
Class H insulated.
In buying new Class H equipment, they 
found that the frame size of motors 
rated at 200 hp or more could be re
duced to such an extent that manu-

riON



Silicone News
NEW DEVELOPMENT 1
AND TECHNICAL DATA

For copies of any of the publications 
reviewed in this column or for data 
relating to any of the articles printed 
in this issue of the Dow Corning 
Silicone News, simply circle the 
corresponding reference number on 
the coupon below.

New pressure sensitive adhesives that stick to 
almost any material remain serviceable and 
can be applied at temperatures from —67 to 
480 F. Uses include bonding silicone treated 
electrical insulating materials, sealing and wrap
ping tapes and assembly of small electronic 
parts prior to mechanical installation. No. 25

A reprint from Precision Metal Molding maga
zine describes various applications of silicone 
die lubricants in metal fabricating. Article in
cludes information on effectiveness, concentra
tions used and methods of application. No. 26

Heat-stable, nonflammable, foamed structures 
can be produced from two new Dow Corning 
expansible resins. Such structures resist direct 
flame and thermal shock; undergo practically 
no structural or dimensional change at 700 F; 
show less than 0.05 percent moisture absorp
tion after 7 days at 96 percent relative 
humidity. Both resins can be expanded to 
densities of 6 to 24 pounds per cubic foot. No. 27
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Silicone Aluminum Finish On Cyclone Furnace Intact 
After 4 Years At Temperatures From 70 to 1400 F

Leather footwear, linemen's belts and gloves, and 
sporting goods, treated with Dow Corning 1109, 
remain water repellent for long periods of time; 
show greater resistance to oils and many chemi
cals. Silicone water repellent treatment does not 
impair "breathing" characteristics of leather.

No. 28
•

Over 80 rubber companies, ready to make 
Silastic parts to your specification, are included 
in a revised listing of Silastic Fabricators. No. 29

•
For dependable service under the severe oper
ating conditions frequently encountered in power 
distribution, welding and electronic applica
tions, Class H transformers may be obtained 
from the companies included in the list of nearly 
100 manufacturers of Class H Transformers. No. 30

In the manufacture of perlite, a light
weight plaster aggregate, Panacalite 
Pacific Inc., of Los Angeles expands 
crushed volcanic rock in a cyclone fur
nace. Originally the furnace stood out
side, exposed to the weather. Four 
times a day it was charged, raising its 
surface temperature from 70 F to 
1400 F.

Three different attempts were made to 
protect the furnace with aluminum pig
mented organic paints. Each applica
tion failed completely in a few hours.

Then in December, 1949, the furnace 
and its hopper were sandblasted, treated 
with a phosphoric solution and painted 

with a silicone-aluminum finish, Dutch 
Boy No. 5542, formulated by the Pacific 
Coast Branch of the National Lead 
Company. Exposed to the weather 
for a year, including rain which fell 
when the surface was at peak tempera
ture, the finish was still in excellent 
condition when a building was erected 
around the furnace and the photo at 
left was taken.
The second photograph was taken 3 
years after the building was con
structed. No repainting or other 
maintenance has been done to date. 
After 4 years service, the silicone based 
finish has suffered no visible deterior
ation or loss of film continuity. No. 23

"Tall Tales and Fabulous Facts" is a new 24- 
page booklet in which a parallel is drawn 
between the tall tales our ancestors told about 
such legendary characters as Paul Bunyan, Davy 
Crockett and Pecos Bill and some of the 
equally fabulous facts about Dow Corning 
silicone products. No. 31

CLASS H RELIABILITY continued
That’s the attitude that a steadily in
creasing number of engineers and man
agement men are taking toward Class 
H insulation made with Dow Corning 
silicones. Used to uprate equipment by 

as much as 50% or extend its service 
life more than 10 times, Class H gives 
maximum efficiency and maximum reli
ability at surprisingly little more cost 
than the next best class of insulation.

No. 24
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DOW CORNING CORPORATION • Dept. DAI-11
Midland, Michigan
Please send me-.

NAME _________________________________

TITLE ___________________________________

COMPANY_____________________________

STREET _ ____

CITY _  ZONE___ STATE_________

First in Silicones
Atlanta 

Chicago 
Cleveland 

Dallas 
Detroit

MIDLAND, MICHIGAN
Los Angeles 

New York 
Washington, D. C. 
(SILVER SPRING, MD.)

In Canada: Fiberglas Canada Ltd., Toronto 
In England: Midland Silicones Ltd., London

Manufacturers of
Silicone 
Silicone 
Silicone 
Silicone 
Silicone 
Silicone 
Silicone 
Silicone 
Silicone

Fluids 
Abhesives 
Adhesives 
Release Agents 
Compounds 
Greases
Water Repellents 
Bonding Resins 
Electrical

Insulating Resins 
Silicone Molding Compounds 
Silicone Expansible Resins 
Silicone Defoamers 
Silastic

air 
th;
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corners, extruded sections, and 
Also available is an extensive 
mountings and hardware.
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CIRCLE ED-80 ON READER-SERVICE CARD FOR MORE INFORMATION

< CIRCLE ED-166 ON READER-SERVICE CARD

Cabinet Components
For Electronic Equipment

These compo
nents permit man
ufacturers and 
users of electronic 
equipment to build 
finished cabinets 
without special 
tools. Known as 
“Widney - Dorlec” 
Cabinet Compo
nents, they consist 
of a series of pre
fabricated, die-cast 

other special parts, 
group of telescopic

Framework components are available in three dif
ferent radii: standard gage (1-3/16"), small gage 
(13/16"), and miniature gage (7/16"). By varying 
the combination of standard, slope, or flat-top die
cast corners with appropriate crossbar and main 
frame sections, any desired size or shape of cabinet 
may be assembled. British Industries Corp., Dept. 
ED, 164 Duane St., New York 13, X. Y.
CIRCLE ED-79 ON READER-SERVICE CARD FOR MORE INFORMATION

* Frequency Meter
Has 2400 to 10,200Mc Range

The Model 802 
Frequency Meter, 
able to tune the 
entire radar spec
trum, has a fre
quency range from 
2400Me to 10,200 
Me and an accu
racy of 0.2%. It 
provides a trans
mission indication 
on a built-in 50^- 
amp meter.

Specifications in
clude a sensitivity

of 10mw to 5w and a temperature coefficient of 15 
parts per million per degree C. The resonant ele
ments consist of High Q coaxial cavities tuned by a 
precision micrometer head. A vernier type crank knob 
allows rapid tuning and precise setting of frequency. 
Broad band non contacting shorts are used to eliminate 
all sliding contacts. The cavities are plated with silver 
and rhodium, insuring a high conductivity surface 
that will not tarnish or corrode.

An output jack is provided for connection to an 
external amplifier or galvanometer for increased sensi
tivity. Nassau Research & Development Associates, 
Inc., Dept. ED, 66 Main St., Mineola, N. Y.

mi;

PROFESSIONAL RECOGNITION AND PRESTIGE? 

ADVANCEMENT IN STATUS?

tnt

t

ÂSüôsfâÈI

POSITIONS NOW OPEN FOR 

SENIOR DEVELOPMENT 
AND DESIGN ENGINEERS:

< ELECTRONIC . . .
V COMMUNICATIONS . . .

V MECHANICAL . . .
V ELECTRON TUBE...

PERSONAL INTERVIEWS ARRANGED 
IN YOUR CITY. A copy of our booklet 
"Challenge and Opportunity," describing ' ‘u- 

engineer In RCA, will be mailed upon r 
send a complete resume of your > 

experience to-.
MR. JOHN R. WELD 
Employment Manager, 201 -K 
Radio Corporation of Americ 

30 Rockefeller Plaza 
New York 20, N.Y.

chal^ge AND OPPOR f

t II A. . - •

for PROMOTION? opportunities

EXCELLENT SUBURBAN HOUSING AT 
REASONABLE COST?

FACILITIES FOR PROFESSIONAL 
ADVANCEMENT?

FACILITIES? AND laboratory

ASSOCIATION WITH TOP SCIENTISTS? 

TUITION REFUND PLAN FOR ADVANCE *

... — ^mntRCIAL OPPORTUNITY? 
MODERATE COST OF LIVING?

MODERN RETIREMENT PLAN?

COMPANY-PAID LIFE INSURANCE ?

COMPANY-PAID LIBERAL HOSPITAL, SURGICAL 
AND DISABILITY PLAN (FAMILY BENEFITS)? 

LIBERAL VACATION PLAN?

LIBERAL HOLIDAY SCHEDULE?

PROFESSIONAL STATUS AND UTILIZA 
YOUR EDUCATION AND EXPERIENCE ?

El

CIRCLE ED-81 ON READER-SERVICE CARD FOR MORE INFORMATION



FORD

Rotor 
Inertia 

0.23 os-in.2 
Weight 
4.3 lbs.

control
motors...
for extremely low 
inertia and high 
frequency response

HIGH VOLTAGE MOTORS

CAMFORNIA

ms
60 Cycle, 1 ’/j - 5 - 10 watt models 

Designed specifically for 
electronic systems—operate 
directly in the plate circuit of a 
vacuum tube amplifier.

Actual Size

LOW VOLTAGE MOTORS

60 and 400 Cycle, 2’/j * 5-10 watt models 
Recommended for normal two- 
phase applications.

DIAMETER:
From %" to 13/32" 
LENGTH: From 14" to 
RMS applied voltage:
From 26 volts to 208 volts
DC output voltage:
From 20 volts to 160 volts
DC output current: 
avg. from 200 microamperes 
to 11 milliamperes

Reverse Leakage at 10 volts RMS: 
0.6 microamperes to
2.4 microamperes
Potted in thermosetting 
compound
Temperature Range:

Available in 1. 2, 3. 4. 5. 6. 7 
and 8 cell Diodes.

Write for Descriptive 
Brochure about all 
Ford Control Motors.

• Linear torque—voltage characteristics 
• linear torque—speed characteristics
• Withstand continuous stalling
• High torque efficiency
• Flexibility of mounting

WRITE FOR BULLETIN SD-1

INTERNATIONAL RECTIFIER
FORD INSTRUMENT COMPANY

Division of The Sperry Corporation
31-10 Thomson Avenue, long Island City 1, N.Y.

1521 E Grand Ave , El Segundo, Calif. Phone: 0 R e g o n 8 3778 

CHICAGO 2 0 5 W Wacker Drive. Phone. Franklin 2-3889 

NEW Y OR K 501 Madison Avenue. Phone: Plaza 5 8665

CIRCLE ED-82 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE ED-84 ON READER-SERVICE CARD FOR MORE INFORMATION

GLASSCAPS
the

Plastic Film Dielectric

CAPACITORS
with all of the advantages:

Xy Glass container design

Smaller volume

Qbdr Easier to mount

By selecting the proper plastic 
Highest voltage per size 
Lowest dielectric absorption 
Lowest power factor

film dielectric, electrical characteristics are
Highest resistance
Highest stability with life
Wide temperature range

Hermetically sealed
Send us your specifications

Plastic Film Capacitors - High Voltage Power Supplies - Pulse Forming Networks

Lighter weight

Write for our new completely 

illustrated catalog on your 

company letterhead.

nt
2511 W. MOFFAT STREET, CHICAGO 47, ILLINOIS

CIRCLE ED-83 ON READER-SERVICE CARD FOR MORE INFORMATION

New Products...
High Frequency Cables

Have Low Radiation Loss
“Rotaxial” Ca

bles are designed 
to give exceedingly 
low radiation losses 

and consistent peak performance over the entire u-h-f 
lange. They are constructed in double braid, single 
jacket, and double braid, double jacketed types. These 
units also fulfill general high frequency needs as re
quired for JAN uses and correspond to the RG 11/U 
and RG 59/U JAN types. The cables are also avail
able in single braid, air capacitance, and armored 
types. U. S. Wire and Cable Corp., Dept. ED, Prog
ress & Monroe Sts., Union, N. J.
CIRCLE ED-85 ON READER-SERVICE CARD FOR MORE INFORMATION

Tube Base Plugs
Fit Miniature and Loctal Sockets

These three plugs 
fit seven and nine 
pin miniature sock
ets and the eight 
pin loctal socket, 
respectively. Bod
ies are mica-filled 
phenolic and may 
be mounted by 
means of a center 
screw or retaining ring. Uses include application to 
small plug-in units, potted circuits, and tube adapta
tion. Round cans to slip over the plugs are available. 
Vector Electronic Co., Dept. ED, 3352 San Fernando 
Rd., Los Angeles 65, Calif.
CIRCLE ED-86 ON READER-SERVICE CARD FOR MORE INFORMATION

One-Piece Cases
For Electronic Instruments

These Bakelite 
cases are molded 
in one piece, have 
threaded brass 
corner inserts, 
and are provided 
with accurately 
fitted 1/8" blank 
Bakelite panels. 
They are de
signed for electronic instruments requiring high in
sulation protection. No. 8201 measures 6-1/4" x 
3-3/4" x 2" high, and No. 8202 measures 6-3/4" 
x 5-1/4" x 2-3/8" high. Insuline Corp, of America, 
Dept. ED, 3602 35th Ave., Long Island City 1, N. Y.
CIRCLE ED-87 ON READER-SERVICE CARD FOR MORE INFORMATION
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Microwave Wattmeter
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Sorry! A. W. Haydon Company > 
Can’t Help Your Timing Here.
Onty a “P™” and Practice can straighten } 

.^you out!

$

But - - _
We are the “pro’s” for precision timing. 
Come to us with these timing problems. 
You’ll find that we have solved more 
complex A.C. and D.C. timing problems 

* than just about anybody else. Maybe we 
* have already solved yours. It costs you 

nothing to find out. V rite for catalog.

|A| AMMaydon
IWr^c 0 M p A N Y1 2 2 7 N O R T H ELM STREET

WATERBURY 20. CONNECTICUT

Design and Manufacture of Electro Mechanical Timing Devices

CIRCLE ED-88 ON READER-SERVICE CARD FOR MORE INFORMATION

Resinite Coil Forms 
are laboratory 
tested and field 
proven. Their op- 
perating character
istics— volume re
sistivity . . . power 
factor . . . thermal 
properties . . . low 
moisture absorption
. . . and resistance to voltage break
down—represent a new achievement in 
basic components for electronic application. 
Resinite Coil Forms are available with inside or outside 
threads, slotted, punched or embossed. Axial pressure in 
excess of 25 lbs. is accomplished through a special three 
row threaded design. Torque can be controlled to + or 
—1 in. oz.
RESINITE 8104: for coil forms requiring very high dielectric 
properties under extreme humidity.
RESINITE “AC": for applications requiring very high dielec
tric strength. Electrolytic corrosion is impossible.
RESINITE 104: for stapling, severe forming, fabricating.

Send today for full details and technical information.

in-
X
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¡ RESINITE co.po.«,¡on
DIVISION OF PRECISION PAPER TUBE 

I ■
. 2035C W. Charleston St., Chicago 47, III.

79 Chapel St., Hartford, Conn.

CIRCLE ED-89 ON READER-SERVICE CARD FOR MORE INFORMATION
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Self-Balancing Bridge Type
The Model 309 

Micro wave Water- 
meter is a univer
sal, direct-reading, 
self - balancing 
bridge type of Mi
crowave Power Me
ter that can be 
used with all pop
ular barretter or 
thermistor bolom

eters. Its basic ranges of 0-lmw, 0-3mw, and 0-10mw 
may be extended by preceding the bolometer and its 
mount with an attenuator or directional coupler. Fre
quency range is limited only by the bolometer mount 
characteristics.

In addition to general purpose power measure
ments, the instrument can be used for calibrating r-f 
voltmeters and generators. It also serves as a versatile 
microwave detector. Power supply is 105-125v a-c, 
60w. Accuracy is 3% exclusive of mount and attenu
ators. Brunswick Instruments, Dept. ED, P. 0. Box 
813, New Brunswick, N. J.
CIRCLE ED-90 ON READER-SERVICE CARD FOR MORE INFORMATION

Power Supply
Provides Stabilized D-C

The Model 351 is a stabilized power supply de
signed to furnish d-c power to equipment where close 
performance tolerances, rapid recovery time, and 
freedom from transient responses are required. Rated 
for 100% duty cycle, regulation is held to ±0.1% 
for line variations from 150-125v, and load varia
tions from zero to maximum output current ratings.

Ripple and noise level is less than lmv. Internal 
impedance is less than 0.4 ohms. Recovery time for 
instantaneous application of full load from a no-load 
condition is less than 8 millisec. Stability is guaran
teed to within 0.5% per day.

The supply has an operating range of 150-350v 
d-c with a load of 0-15ma max. It has a standard 
19" rack panel, 8-3/4" high, with a maximum depth 
behind the panel of 9 1/4". Power Designs, Inc., Dept. 
ED, 119-22 Atlantic Ave., Richmond Hill 19, N. Y.
CIRCLE ED-91 ON READER-SERVICE CARD FOR MORE INFORMATION

1 dozen 
9030IMPORTED FROM 

AMERICAN ZONE

CASTELL Imported Lead

CIRCLE ED-92 ON READER-SERVICE CARD FOR MORE INFORMATION

® AW EABEB-CXSTEU
V PENCIL COMPANY. INC , NEWARK, N J

• One-hand clutch operation «voids touching 
lead, smearing fingers or drawing.

• Exclusive collet holds lead in bulldog grip, 
prevents It slipping bock into holder.

• Clean, balanced, efficient for every type of 
drawing, sketching, rendering, coloring.

18 degrees, 78 to 9H—gives 
more prints — cleaner and 
sharper prints — than any 
other drawing lead. Lasts 
25% to 33’4% longer. Black 
or colored. Your Drawing 
and Art Supply Dealer has 
them.

the drawing 
with the 

Master Degrees

AVAILABLE 
IN BLACK 
and RED

MAKE THE RIGHT CONNECTIONS
WITH

SUPERIOR S-way BINDING POSTS

ACTUAL 
SIZE

bringing you greater

CONVENIENCE, VERSATILITY, DEPENDABILITY

LOOPING 
AND CLAMPING

SPADE LUG

PERMANENT 
CLAMPING

CLIP-LEAD

Made of only the finest materials—tough phenolic and brass— 
5-WAY Binding Posts are better electrically and more rugged 
mechanically. They are easily mounted in any panel from 
1/16" to 1/4" by a single keyed or unkeyed hole and pro
vide complete insulation from the panel.
Current capacity is 30 amperes with a working voltage of 
1,000 volts. Available in RED or BLACK to provide easy circuit 
or polarity identification,

FOR DESCRIPTIVE LITERATURE and A FREE SAMPLE, WRITE ON 
YOUR COMPANY LETTERHEAD T01711MAE AVENUE, BRISTOL, CONN.

BANANA 
PLUG

I the SUPERIOR ELECTRIC co.
I BRISTOL, (ONNfCTICUT |

CIRCLE ED-93 ON READER-SERVICE CARD FOR MORE INFORMATION



New Products

Magnetic Binary Counter

Counts at Rates up to 50kc

into

x 2" and has the adlo 50kc. It measures only 8 1000

Estries Ina, Stamford, Conn,

CIRCLE ED-94 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE ED-98 ON READER-SERVICE CARD FOR MORE INFORMATION

ampare
CIRCLE ED-96 ON READER-SERVICE CARD FOR MORE INFORMATION

Servo Sub-Assemblies

<-oa
FABRICATORS and DISTRIBUTORS

INSULATING FABRICATORS, INC im
ometer is

CIRCLE ED-95 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE ED-99 ON READER-SERVICE CARD FOR MORE INFORMATIONCIRCLE ED-97 ON READER-SERVICE CARD FOR MORE INFORMATION

ELECTRONIC DESIGN November 1953
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coat 
surf 
pro:

Kel-F
Teflon 

Laminates 

Polyesters 
Vulc. Fiber

Low output impedance 

Modulated output available

lung 
alkal 
wate

151 Union Avenue 
East Rutherford, N. J.

in compact electronic assemblies, 
including bellmouth and mounting

loW t 
minia 
pecia 
ment’

ELECTRO
MECHANICAL 
ASSEMBLIES

70 Grove St. 
Watertown, Mass.

clutch. Transicoil Corp., Dept. ED, 107 Grand St.
New York 13, N. Y.
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ROTRON MODEL OF FANS 
engineering and specialized 
ponents.
Purposefully designed for

Nylon 
Rexolite 
Plexiglas 

Polystyrene 
Polyethylene

request

The LFE Model 1001 Magnetic 9-Stage Binary 
Counter is a plug-in package that counts at rates up

Milling 
Drilling 

Screw Machines 
Printed Circuits 

Flycutting 
Punching

The gears are protected by a slip

Complete price catalogue on

ditional advantages of low power requirements, wide 
tolerance on power supply variations, and minimum 
number of tubes. Major applications are those relat 
ing to pulse rate sealing and digital control systems. 
It can be applied to perform such functions as inte
gration, addition, multiplication and division when 
used with other plug-in packages made by this firm.

Also available is another new device, the LFE 
Model 1002 Gating Unit Plug-In Package which is 
used in combination with the Model 1001 to permit 
pulse multiplication and division, scale factoring and 
other functions. Laboratory for Electronics. Inc.. 
Dept. ED, 75-4 Pitts St., Boston 14, Mass.

The selection of plastics component parts 
should start at the design engineer's desk. When 
his product depends on prompt delivery of 
fabricated plastics, he looks to reputation for 
results.

For twoAiy-five years Insulating Fabricators, 
Inc. has been successfully producing plastics 
parts with the precision demanded by the 
exacting requirements of electronic industries. 
Machining plastics to close tolerances is our 
specialty.

Large inventories of all types of plastics ma
terial are constantly maintained. Complete 
equipment for every kind of machining opera
tion makes prompt, efficient service on proto
types and production parts our criterion.

Let us work with you on your plastics fabri
cating problems.

these fan* are SELF-CONTAINED 
spider.

MODEL DF 
FANS 

ARE AVAILABLE

Another quality instrument in the line offered by Technology Instru
ment Corporation, the R-F Power Oscillator Type 410-A is used as a 
signal source for radio frequency bridges and general laboratory measure* 
ments.

Technology instrument Corp.
S55 Main Street • Acton, Mass. • ACton 3-7711

DIFFERENT
TYPES

1<j>, 3</>, DC \ \

50-60-400 CPS
VAR. FREQUENCY

Special HI-ALTITUDE FANS are made with shaft speeds varying with 
altitude compensating for loss of air density and resulting in constant 
cooling efficiency.

?These sub-assem
> blies are available 

■ KeF"-* —comJa ■ binations, with 
I newlx damned

’ ” / III.U -«-, IhoIkI- H».),

erators, gear trains 
- J——i----- ■—and synchros.

They combine pre
cision servo system components into convenient, prac
tical assemblies.

Typical of the complete line is the compact plug-in 
unit illustrated. It contains a Type 11M motor driv
ing potentiometer, and a Type 11C synchro. Rotation 
of the potentiometer is limited by internal stops to 
300°. The gear ratio between synchro and potenti-

DESIGN • DEVELOPMENT • PRODUCTION
Top project engineers seeking a contract designer and manufacturer 

for electro-mechanical assemblies have been turning to PM Industries 

for the past twelve years Our accomplishments include slip ring 

assemblies ranging from heavy duty to instrument grade, operator 

control grips, potentiometer linkages, higEi speed rotary switches, 

aircraft winches, square wave generators, and many others. We are 

organized to design or re-design as necessary, develop, and manu

facture.

Your request for full information will get prompt attention. Write 
PM Industriel, Inc., Stamford, Connecticut.

are a fine example of the thorough 
experience built into all ROTRON com

SPECIFICATIONS
Frequency range:

100 Kc to 10 Me in six bands
Frequency calibration:

Accurate to zb 0.5% or better
Output voltage range

Approximately 12 volts to NORMAL position. In HIGH position, 
■approximately 30 volts up to 4.65 Me., decreasing slightly 
thereafter. Voltages are for open-circuit condition.

Output impedance
Approximately 50 ohms

Output level switch
Selects normal output for minimum distortion or 
high output where some distortion is permissoble

Modulation:
1000 cps modulation available in MOD position 
for signal identification purposes.

FANS

ROTRON
MANUFACTURING COMPANY 

7 SCHOONMAKER LANE WOODSTOCK, N. Y
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Miniature Insulated Wire

Stays Flexible at -70°C

Permanent flexibility at extremely 
low temperatures is a feature of this 
miniature insulated wire which is es- 

I pecially useful for electronic instru
ments and other miniature assemblies.

vith 
ont

At —70°C the wire can be pinched 
into a right angle bend without 
(•racking the insulation. It is avail
able in sizes from No. 32 through No. 
20, stranded or braided, and in a va
riety of colors.

Other characteristics include a tem
perature range of —70°C to 4-105°C ; 
fungus proofing; resistance to acids, 
alkalies, and petroleum products; a 
water absorption of 0.74% after 24 
hr; and a dielectric strength of 
1000v/mil (spark test). Also available 
are other insulated wires including 
braided shielded wire, u-h-f and v-h-f, 
and TV transmission lines. Pitbar- 
Garrison Co., Ine., Dept. EI). 3 Co
lumbus Ave., Kenilworth, N. J.

CIRCLE ED-100 ON READER-SERVICE CARD

Aluminum Coating Process

High Dielectric Coating

This firm is devoting its entire fa
cilities to the Alcoa M1IC (Martin 
Hard-Coating) Process for the hard- 
coating of aluminum. The hardened 
surface, generally 0.002" thick, ap
proximates ease-hardened steel or 
chromium plating, has a very high 
resistance to abrasion and corrosion, 
a low coefficient of friction, and a 
high dielectric strength which makes 
(he process useful for many electronic 
applications.

The MHC Process is a special ano
dic treatment that creates an amor
phous coat of aluminum oxide. The 
coating grows equally above and be
low the original surface, so that an 
0.002" coating increases thickness 
0.001" on the surface. Most aluminum 
alloys are suitable for the process. 
The coating can be applied selectively 

I or to the entire surface. Its color, de
termined by the alloy, ranges between 
amber and black. Anodic, Inc., Dept. 
ED, Salt St., Bridgeport 5, Conn.

CIRCLE ED-101 ON READER-SERVICE CARD
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CIRCLE ED-102 ON READER-SERVICE CARD ►

TYM 45, (JAM-R-94, Typ« R ¥2) 
1/ 4 woH, 15/ 1ó'dicNn«Ì*f vari
able ttiupttifien tariffar.

COMPLETE
MILITARY LINE

NEW 38-PAGE ILLUSTRATED CATALOG

CHICAGO TELEPHONE SUPPLY

in èPteci^ion rj' 7aM/e

UNPRECEDENTED 
PERFORMANCE CHARACTERISTICS

Immediate delivery from stock on 189 
types including JAN-R-94 and JAN-R-19 

types of variable resistors.
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vided. Radiation Instrument Development 
tory, 2337 W. 67th St., Chicago 36, 111.
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New Literature

This 48-page catalog, “Buyers’ Guide 100-5” de
scribes, illustrates, and lists prices and sizes of all 
general-purpose thermocouple assemblies produced by 
this firm, and covers many special-purpose assemblies 
as well. Numerous pages are included on such ther
mocouple components as protecting tubes, thermo
couple and extension wires, wells, heads, terminal 
blocks, and a variety of other functional items. A 
section of the guide is devoted to thermocouple theory 
and practice, selection data, and characteristics. In
dustrial Division, Minneapolis-Honeywell Regulator 
Co., Wayne and Windrim Aves., Philadelphia 44, Pa.

A 4-page, 2-color bulletin on the new Type 322-A 
Cathode-ray Oscillograph contains complete technical 
specifications, description, and photo-recordings made 
with the instrument. A dual-bean unit which permits 
two signals to be observed together on the screen, it 
features built-in independent voltage calibration for 
both beams. Allen B. Du Mont Laboratories, Inc., 
760 Bloomfield Ave., Clifton, N. J.

This 16-page bulletin (GEA-5469B) is a buyer’s 
guide on electric testing instruments. It provides 
application data, features prices, and other informa
tion on hook-on voltammeters, wattmeters, and 
power-factor meters; portable recorders; voltmeters 
and ammeters; phase sequence indicators; hand 
pyrometers; surface roughness scales; insulation
resistance meters; and other equipment. General 
Electric Co., Schenectady 5, N. Y.

Bulletin 6.100-1 describes, in 4-pages a new series 
of tantalum capacitors of the porous tantalum elec
trode type. Three physical sizes of capacitors are 
listed in a variety of capacity and working voltage 
ratings, ranging from 325mfd at 6v, d-c, to 25mfd at 
125v, d-c. Curves show typical temperature charac
teristics. Fansteel Metallurgical Corp., North Chi
cago, Ill.
40

This 4-page bulletin illustrates and describes both 
the Model 115 Single Channel Pulse Height Analyzer 
for studies of the amplitude distribution of electrical 
pulses between 0 and lOOv ; and the Model 418 Oak 
Ridge A-l Linear Amplifier, which amplifies small 
pulses to a level where they can be seen on an oscil
loscope and counted with a scaler. Specifications and 

their own terminal blocks in various lengths and com
binations up to 25 poles without waste, is covered in 
this 4-page, 3-color bulletin. A graphic description of 
how a typical block can be assembled easily and 
without tools from the three simple components is 
included. Ilsco Copper Tube & Products Co., Inc., 
Cincinnati 27, Ohio.

The 1954 edition of this firm’s catalog (135) con
tains 264 pages of listings, descriptions, illustrations, 
and prices of thousands of pieces of radio, TV, and 
industrial electronics equipment. A few of the sec
tions cover adapters, amplifiers, books, cable, chokes, 
connectors, filters, hardware, inverters, jacks, mobile 
equipment, oscillators, photoelectric equipment, re
ceivers, tape recorders, timers, transformers, tubes, 
variable capacitors, wire, and speakers. Allied Radio 
100 N. Western Ave., Chicago 80, Ill.

A 12-page catalog (GF-54) is designed to serve as 
a handbook of the many products of this firm. It de
scribes the products, uses, and lists detailed technical 
data in tabular form. Included are sheet grades of 
vulcanized fibre; “Dilecto” laminated plastic sheets, 
rods, and tubes; spiral tubing; “Teflon” sheets, tapes 
and specialties; “Celeron” molded industrial plastics; 
“Micabond” tapes, plate, tubing, segments, and 
V-rings; and silicone tapes. Continental-Diamond 
Fibre Co., Newark, Del.

Process Control Analysis
The “Techlopedia” is a new monthly bulletin com 

piled and authored by this firm’s engineers. Intended 
as “an encyclopedia of technical information”, each 
edition will contain at least two articles on the matho 
matical aspects of process work and related fields and 
applications to specific equipment or techniques. Or 
dinarily, one article will deal with an essentially 
chemical or process problem, and the other with some 
mechanical phase of design associated with process 
work. The first edition contains a monograph on 
“Continuous Reactors” and “An Analysis of Shafting 
Design.” Techniflex Corp., Port Jervis, N. Y.

The 4-page 1953-54 “Reference Guide” to this 
firm's silicone products includes 15 new products, 
ranging from adhesives to molding compounds. It is 
divided into sections on silicone fluids, adhesives, 
release agents, compounds, greases, water repellents, 
protective coating resins, bonding resins, electrical 
insulating varnishes, molding compounds, expansible 
silicone resins, defoamers, and “Silastic” silicone rub
ber. Dow Corning Corp., Midland, Mich.

The 
device 
The T, 
ble in<

Bulletin 532 (4-page, 2-color) presents complete 
technical and performance data on the company's 
Type 915 vibration isolator. The unit was designed 
to isolate vibration and structure-borne noise from 
high-speed machinery such as motor generator sets, 
compressors, grinders, fans, and blowers. Informa
tion includes typical application practice, load range 
data, physical dimensions, isolation efficiency at vari
ous frequencies, and variation of natural frequency 
over the range of rated loads. Barry Corp., 875 
Pleasant St., Watertown 72, Mass.

A complete line of coaxial attenuators from O.ldb 
to 60db is covered in a 4-page bulletin. The attenu
ators may be procured singly or in a turret selector 
containing any six values of attenuation. The various 
types are described and illustrated, and specifications 
are provided. Stoddart Aircraft Radio Co., Ine., 6644 
Santa Monica Blvd., Hollywood 38, Calif.

Ignitron 115

A 2-page technical data sheet describes and illus
trates the Type NL-5551 ignitron tube, a metal, 
water-cooled, mercury pool tube with a rating ap
proximately equivalent to a 300amp magnetic con
tactor. Data on dimensions, general characteristics, 
a-c control applications, rectifier applications, and 
other information are included. National Electronics, 
Inc., Geneva, Ill.

ELECTRONIC DESIGN • November 1953



Band Nominal Inductance

New

120Insulators for Tubes
Bulletin 537

gives
vacuum tube insulators. Lava and syn

INCREDUCTOR UNIT 6XBK2

121Plastic Components
BAND B tìAN,. C BANU D

BAND A

new

CIRCLE ED-116 ON READER-SERVICE CARD
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BETWEEN 
220 MC 

BANDS

Electronic 
properties

, “Internal Insulators for 
mechanical and electrical

SWEEPS
4 AND 

IN 4

A 12-page color bulletin illustrates and provides 
descriptions, dimension drawings, and detailed spe
cifications on four relay types: the Series 100 d-c 
Computer Relay, the Series 300 d-c Miniature Relay, 
the Series 400 a-c or d-e Coaxial Relay, and the Series 
500 d-c Communication Relay. Joseph Pollak Corp., 
81 Freeport St., Boston 22, Mass.

Tubes,” 
required

The TUNG-SOL engineering which has produced the 5881 
is constantly at work on a multitude of special electron tube 
developments for industry. Many exceptionally efficient 
general and special purpose tubes have resulted. Informa
tion about this and other types are available on request to 
TUNG-SOL Commercial Engineering Department.

and transformers are listed. Transvision 
Rochelle, N. Y.

NOTE ALL SWEEP WIDTHS ARE 
UP FROM STARTING POINT

thetic ceramics are then described in relation to these 
requirements. This 4-page, 3-color bulletin also con
tains many data on the properties of these materials. 
American Lava Corp., Chattanooga 5, Tenn.

for the ultimate in reliability where the 6L6 is 
called for...

STARTING FREQUENCY MC

Frequency Ratio
2.5 I
2 0 I
I 5:1

391 LUDLOW STREET 

STAMFORD, CONNECTICUT

relay having sharp single-impulse opening and clos
ing. Especially suitable for plate-circuit applications, 
the relay incorporates a snap-acting switch with con
tacts suitable for highly inductive loads. Detailed 
specifications are provided. Thermo Instruments Co., 
1306 Old Country Rd., Belmont, Calif.

Absolute reliability !
There, in two words, is the net result of all the engineering which TUNG-SOL 
has put into the 5881. This completely new tube is designed to operate in 
circuits for which the 6L6 is specified and is completely interchangeable 
wherever the 6L6 is now in use. Full utilization of the design and produc
tion techniques which have proved themselves over the past 15 years, has 
created this exceptionally reliable tube.

The 5881 is manufactured under laboratory conditions accompanied by 
the most severe tests. It is rugged both mechanically and electrically, with 
tremendous overload capacity. The 5881 maintains high efficiency through
out its life and provides low cost operation through reduced maintenance.

Where reliable service is essential in audio circuits, the TUNG-SOL 
5881 is a “must.” Order it from your regular TUNG-SOL supplier.

'oratories, tnc.

Tung-Sol Electric Inc., Newark 4, N. J.
Sales Offices: Atlanta, Chicago, Columbus, Culver City (Los Angeles), Dallas, 
Denver, Detroit, Newark, Seattle.
TUNG-SOL makes All-Glass Sealed Beam Lamps, Miniature Lamps, Signal 
Flashers, Picture Tubes. Radio, TV and Special Purpose Electron Tubes and 
Semiconductor Products.

Plate-Circuit Relay
A data sheet (Form C-l-753) describes

This 4-page, 2-color brochure describes the facilities 
of this firm’s Transformer and Coil Manufacturing 
Division, as well as its design and development serv
ices. Many illustrations of different departments and 
equipments are given, and a variety of typical coils

60 80 100 200

Steatite-cased paper tubular capacitors are covered 
in detail in this 4-page bulletin. Featuring high 
humidity resistant characteristics and a variety oi 
available ratings, the capacitors are illustrated and 
described with test data and graphs of temperature 
characteristics. Industrial Division, Comell-Dubilier 
Electric Corporation, 333 Hamilton Blvd., South 
Plainfield, N. J.

Over-all dimensions. 3*4 " x i1/," x 2%" 
Approximate weight. 12 oz.

A Co I pitts oscillator circuit utilizing a 
I2AT7 is recommended. Starting frequency 
within each band may be set with a 75 ptf 
dual capacitor. The graph below shows the 
obtainable sweep at any starting frequency 
between 4 and 200 me.

A 4-page, 2-color brochure describes various of 
the company’s types of plastic components, including 
teflon, “Kel-f”, nylon, laminated phenolics, “For
mica”, “Rexolite”, polyethylene, and polystyrene. 
Each of these types is illustrated, and specification 
data are provided. Tolerances of 0.001" are held on 
production runs of these components. Tri-Point Mfg. 
& Developing Co., 401 Grand St., Brooklyn 11, N. Y.

The heart of a sweep generator is the 
device used to vary the oscillator frequency. 
The Type 6XBK2 ♦‘NCREDUCTOR controlla
ble inductor contain * four current-controlled 
signal windings and provides for electronic 
sweep between 4 and 220 me on four bands, 
all on fundamentals.

SPECIFICATIONS

Trademark 

PRICE: $19.50

TUNG-SOL ELECTRON TUBES
CIRCLE ED-123 ON READER-SERVICE CARD FOR MORE INFORMATION

TUNG-SOL

MADE IN U S A.
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Model 554 Model 5558 __________ Model 5570
0 cycle-42 me

ACCURACY ± 1 cycle, ± crystal stability (see below)

TIME BASE Fixed, 
1 second

decade Multiples i 
.0001 to 1 sec.

Decade Multiples 
002 to 2 sec

(Oven Crystal) 
1 part in 10

INPUT (any wave form) 0.1 v. rms
DISPLAY Direct reading digital-variable 1 to 5 seconds

PANEL (Standard Rack) 19" X 83/4" 2 each 19" x 83/4" |2 ea. 19 X83/4» 1 ei 12V4 xl9"
DIMENSIONS 203/4" X 101/2" X 15" 203/4" x 19" x 15" 32" x 21" x 16"

SPECIFICATIONS

RANGE 20 100,000 cps .1,00,000 cps

SHORT TERM 
STABILITY

0.2-50 v. rms >.2-25 v rms

For complete data, please write for Bulletin Dll

Std crystal. 1 part in 10
Oven crystal 1 part in 10

(Oven Crystal) 
I part in 10

5995 51 990

IN THE LABOR JORY

eadout available* o record data on
standard adding rfaachine tape.

May also be used 
Of flow, pressure.

PRICE (f.o.b factory) $775

AT THE TRANSMITTER...

— any application 
juency determina-

■mitter assemblies 
where precise fret 
tion plays a part.

ON THE M 
BERKELEY 
rapid and 
digital disnté 
quency. ylaej
checks ^vith unskilled operators on 
crystals, fiiters,( oscillators, trans-

do it faster 
more accurately 

with unskilled operators

FREQUENCY METERS

QDDCTION LINE... 
i/equency meters give 

irecise direct-reading 
v of the unknown fre- 
l\for production-line

Versatile, direct-rteading BERKE
LEY frequency rpeters save time, 
redu/e error in frequency measure
meats of all types, 
fo/ measurement 
r.p.m., viscosity, velocity, etc. Printed

High accuracy, simplicity of opera
tion, and direct-i/eading digital dis
play of information make BERKE
LEY frequency fareters favorites for 
transmitter monitoring!



New Literature...

Normal Probability Functions
“Tables of Normal Probability Func

tions,” National Bureau of Standards Ap
plied Mathematics Series 25, a 344-page, 
buckram-bound publication, is designed to 
meet the continuing demand for tables of 
statistical functions. It is a reprinting of 
the highly accurate tables in MT14, now 
out of print. Price of the publication is 
$2.75. Write direct to Government Print
ing Office, Washington 25, D. C.

Hydraulic Servo Systems 126
This 4-page bulletin contains an article 

titled “Pressure-Control Versus Flow-Con
trol in the Design of High Performance 
Hydraulic Servo Systems.” It was written 
to illustrate Wie advantages of “pressure- 
control” in such systems, and it should be 
of interest and value to engineers in the 
automatic control field. Standard Controls, 
Inc., 1230 Poplar PL, Seattle 44, Wash.

Transformers, Reactors 127
This 24-page catalog (530) presents a 

complete line of transformers for broad
cast, laboratory, and other applications. 
Descriptions, illustrations, characteristics, 
and many curves are included. The catalog 
also provides a price list covering all items 
described. United Transformer Co., 150 
Varick St., New York 13, N. Y.

Electrodeposition Research
A National Bureau of Standards Cir

cular (No. 529), “Electrodeposition Re
search” is a 129-page publication which 
contains the papers given at a symposium 
sponsored by NBS to encourage further re
search in this field, to present current re
search results, and to facilitate the ex
change of information. Papers cover a 
wide variety of subjects, ranging from 
research in a variety of countries to cur
rent and metal distribution in electrodepo
sition. Price of the publication is $1.50. 
Write direct to Government Printing Of
fice, Washington 25, D. C.
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CIRCLE ED-129 ON READER-SERVICE CARD FOR MORE INFORMATION
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27 Potting Compounds 130
<

, a A 10-page technical bulletin provides de- 
id. tailed data on Hysol 6000 Series potting,
ns. *asting and encapsulating compounds. Sec-
cs, 
log
ms
50

ir- 
le- 
ch 
mi

tions are devoted to methods of modifica
tion, molds and mold release agents, in
structions for use, and properties. Infor- 
niation on a new series of pigmented and 
filled modifications of Hysol 6020, a liquid 
epoxide resin which will cure at room tem
peratures through the addition of selected
catalysts, is included. Houghton Labora- 

I tories, Inc., Olean, N.Y.

Point-Contact Transistors 131

Synthetic Rubbers 132
Typical properties, uses, and compound

ing of “Thiokol” synthetic rubbers are de
scribed in this 4-page, 2-color bulletin. The 
information is designed to aid manufac
turers in the selection of special-purpose 
elastomers to withstand oils and solvents, 
the effects of aging, and extremely low 
temperatures. Thiokol Chemical Corp., 780
N. Clinton Ave., Trenton 7, N. J.

Glass Seals 133
This 36-page catalog (No. 453) on Kovar 

metal-to-glass seals is divided into sections 
on: multi-terminal headers, diode and

re- 
’e- 
!X-
a 

mi 
ir- 
>o- 
>0. 
►f-

A 4-page bulletin (No. DL-S 312) cov
ers two types of hermetically sealed point- 
contact transistors. Mechanical specifica
tions and complete electrical data are 
given. A 2-page section is included on tho 
theory and applications of point-contact 
transistors, complete with formulas, equiv
alent circuits, and characteristic curves. 
Texas Instruments, Inc., 6000 Lemmon 

transistor bases-cases-covers, standard sin
gle terminals, crystal holders, tubular but
ton type seals, stand-off terminals, strain 
relief terminals, dual lead terminals, high- 
voltage terminals, graded seals, bulb-type 
terminals, special seals, and Kovar Glass 
Windows. Also included is a section on 
designing special seals to meet specific ap
plications. Stupakoff Ceramic & Mfg. Co.,

Ave.. Dallas 9, Tex. Latrobe, Pa.

TENSQLITE INSULATED WIRE (0., INC., TARRYTOWN, NEW YOR

• THIN WALL
• 14 COLORS
• FREE

STRIPPING
• EXTRA

FLEXIBILITY
• TOUGH TEFION

INSULATION
• TEMPERATURE

RATING 
—90° to 
+ 250°C

Watch

ELECTRONIC
WIRING!

TENSOUTE
for progress in

For High Dielectric 
Strength, specify

TENSOLON
TEFLON-INSULATED

WIRE & CABLE
For an extra margin of dependability at maximum 
operating temperatures, specify these rugged 
Teflon insulated hook-up wires. Available in strand
ed sizes from 20 to 30 AWG with shields and teflon 
jackets or lacquered braids. Constructed to meet 
highest government and commercial standards. 
Tensolon Wires feature the new Tensulated-Teflon 
covering that eliminates pin holes and other 
imperfections.

An

ASSORTED TENSOLON HIGH-TEMP WIRES 
IN LABORATORY AND TEST QUANTITIES 

economical sample kit for designers, engineers, testing
departments and development laboratories. Prices on request.

WRITE FOR CATALOG TODAY

CIRCLE ED-134 ON READER-SERVICE CARD FOR MORE INFORMATION

ELECTRONIC DESIGN • November 1953



a horrible list of 
Sales didn’t think

It seems

WEIRD DEVELOPMENTS

The other day we got a 
request for quotation from the Foul 

Fiends of the Air Procurement Agency, 
material required in^onformance with

spook specs, 
we had a

ghost of a chance, but the boys in the 
back room brushed ,

the dead crows A
and went to work.

that this year the 
are trying out

a new apparition apparatus which computes 
the spirit resistance of the victim during the 

ephemeral expedition so as to energize the ectoplasm 
at the optimum rate and range. Rate-correction 

T i is derived from the victim’s tooth-chatter rep-rate 
up to within a few microseconds of the awful climax.

The required relay pulses electroplasm to the Cold cathode of 
the Spiritron whose emanations produce greenish light and 
jangle the chains through a phantom link.
(The throat-clutch is' t v engaged manually.) The
normally closed contact ' puts a damping diode on 
the atmosphere control and prevents accidental dematerialization.

Fortunately, operating temperatures are never higher 
than cold blood, and even though humidity and 
corrosion requirements are — well — unspeakable, the boys have 
developed a very neat relay with controlled contact 
shudder, unaffected by screams of 60 db max. up 
to 2 kc and as sensitive as a will-of-the-wisp.

The job was done so promptly and brilliantly that we hope 
to cash in on this year’s Hallowe’en business. The boys who did
it are still out on a bat 
the coffin-nail jobs 
requests for relay 
spirited^ response.

so we haven’t anybody for 
right now, but brass-tack 

developments will get a

SIGMA
SIGMA INSTRUMENTS, INC.

91 PEARL ST., SO. BRAINTREE, BOSTON 85, MASS.
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Actual Size
JOHANSON Type 12OO-1OO

ANNOUNCING A NEW LINE OF 
VARIABLE AIR CAPACITORS

• Small size, of instrument quality
• Hardened stainless steel ball bearings
• Compression-loaded ceramic 

rod stator suspension
• Stable—High Q—Low minimum

Shown above is the new Johanson Type 1200-100 variable air 
capacitor. Of instrument quality, it is typical of the entire Johan
son line. Notable among its many features is its simplicity of design 
for all U.H.F. and R.F. applications.

Its compact, lightweight frame is swaged and soldered. It has 
a three point mounting. Like all Johanson capacitors, this unit is 
provided with hardened stainless steel ball bearings. All rotors 
and stators are soldered to further insure its permanency. Wipers 
of hardened, silver-plated, beryllium copper avoid any electrical 
noise. The unit is constructed of silver-plated brass (or invar) for 
low surface resistance.

The compression-loaded ceramic rod stator suspension of each 
new Johanson variable air capacitor gives it an exceptionally long 
dielectric path and mechanical reliability. A variable air trimmer 
with a capacity of 6 mmfd. is an integral part of each section. 
All of the Johanson capacitors have high Q and low minimum 
capacities.

SPECIFICATIONS, TYPE 1200-100
2 Gang * Maximum capaciy, 100 mmfd. * Minimum capacity, 6 mmfd. 

A C of trimmer, 5 mmfd. * Invar rotor and stator construction

Optional Features:
Insulated rotors can be supplied. Either CW or CCW rotation.

Single section to 4-gang are standard units.

Write for complete information

MANUFACTURING CORPORATION
16 Rockaway Valley Road Boonton, N. J.

CIRCLE ED-136 ON READER-SERVICE CARD FOR MORE INFORMATION
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Television Circuit . . . Patent No. 2,644,- 
104. George W. Fyler and Lawrence J. 
Mattingly, Lombard, Illinois. (Assigned to 
Motorola, Inc.).

It is usual practice to provide television 
circuits with horizontal size control for the 
picture, but the known circuits are either 
relatively expensive or are not wholly 
satisfactory in operation. The circuit of 
the patent secures horizontal size control 
by adjustment of the coupling choke unit 
of the sweep circuit and does not require 
any additional parts. The choke unit may 
be constructed so that adjustment of the 
acceleration voltage is secured as well, and 
one control may be adjusted independently 
of the other.

The coupling choke unit 30 by which 
the adjustment of horizontal picture size

and accelerating voltages is secured in
cludes the series connected windings 34, 
35 and 36 forming an autotransformer. 
Windings 34 and 35 form the primary sec
tion, winding 35 is the sweep secondary 
section, and all three windings form a 
high voltage secondary section connected 
through a rectifier (39) and connection 26 
with the acceleration anode of cathode ray 
tube 19. The core is made up of two 
U-shaped sections (43 and 44) with pro
vision made for adjusting the gap between 
the two sections. Fig. 1 shows an adjusting 
screw (56) for varying the gap in the core 
at windings 34 and 35 which controls the 
horizontal size of the picture. A similar 
control for the gap in the core for winding 
36 controls the accelerating voltage. Each 
control may be adjusted independently of 
the other.

Fig. I. Schematic diagram of a TV circuit which secures horizontal 
size control by means of a coupling choke in the sweep circuit.
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Fig. 2. Two forms of a ceramic electron tube which has 
improved electrical, thermal, and mechanical properties.
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Ceramic Electron Tube . • . Patent No. 
2,647,218. Harold E. Sorg et al, Redwood 
City, California. (Assigned to Eitel-Mc
Cullough, Inc.).

This ceramic tube provides improved 
electrical, thermal and mechanical proper
ties. The tube is built up of ceramic sec
tions metallically bonded together, with 
the bond serving as electrical connections 
to the electrodes w’ithin the tube. Metal
lized surfaces on the ceramic may also 
serve as terminals.

Two forms of tubes are illustrated in 
Fig. 2, and tubes include ceramic sections 
2 and 3 bonded together by metal bond 6. 
A central tubular stem (4) has a metal
lized surface over most of its length which 
is bonded with section 3 and also forms a 
terminal and lead-in connection for 
cathode 8 and heater 9. The metallized 
bond 6 is connected with and forms a ter
minal and lead-in connection for grid 11. 
At the left in Fig. 2 the tube has a metal 
cap (23) which forms the anode, whereas 
the one at the right uses a ceramic cap 
(27) with an internal metallized surface 
(28) to form the anode which anode is con
nected with the metallized bond (31) be- 
1 ween the cap (27) and section 2 to form a 
terminal and lead-in connection for the 
•mode. A metal exhaust tabulation is pro
vided for the central hole through the 
dem (4) which with the cap (22) forms 

the other terminal for the heater (9).
The metallic bonds (6) and (7) may be 

sintered molybdenum powder or a mixture 
of metallic powders on the joining ceramic 
surfaces. These metallic surfaces are then 
brazed together. Titanium or zirconium 
hydride powders may also be used to form 
the metallized surfaces.

Selective Signalling System . . . Patent 
No. 2,626,384. Marion R. Winkler, Phoenix, 
Aris. (Assigned to Motorola, Inc.).

A selective control system is described in 
the patent which is capable of communi
cating with a single receiver to convey a 
message to the one receiver, or communi
cating with several of receivers at the same 
time. The circuit accomplishes this by 
means of a transmitting station which gen
erates a plurality of individual tones, the 
number of tones depending upon the num
ber of receivers forming the system.

In order to call a single receiver, the 
transmitter transmits a pair of tones simul
taneously for a short duration and then a 
second pair of tones for the same time. 
The receiver, responsive to these two pairs 
of tones, is connected with the transmitter. 
In order to call a group of receivers, a 
single tone of each pair is transmitted for 
a relatively long duration. The circuit is 
rugged and particularly designed for mo
bile units.
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this small electrome

A new tool for angular measurement

T>oelcarn-i
INDICATOR Microsyn

Write for

INDUSTRIAL AND MILITARY

No electrical centacts 
True linearity 
Extreme resolution 
No reaction torque 
High sensitivity

I
N INDUSTR 
applications, 
chanical signchanical signal generator transforms

angular displacement into an electrical 
signal. It provides a linear output and 
a resolution to less than 0.01°. Tested 
and perfected as a standard military 
component for use in gyro instruments 
and computers, the doelcam Microsyn 
Position Indicator is now finding wide 

CIRCLE ED-137 ON READER-SERVICE CARD FOR MORE INFORMATION

application in the industrial fields of 
process control, data transmission, meas
urement of mechanical variables and 
analog computation.

‘Doelcantj corporation
SOLDIERS FIELD ROAD, BOSTON 35, MASS

West Coast Office: 304 Tejon PI., Palos Verdes, Calif

Instruments for Measurement and Control
Gyroscopic Instrumentation * Servomechanisms 

Synchros * Microsyns ■ Servo Motors



GET YOUR BEARINGS

. . . which 
MPB ball bearing 
do you need?

includes:

new MPB catalog 53-54

Miniature P/w/^/z Bearings w
Incorporated Keene, New Hampshire i T

Most complete information ever 
offered on miniature ball bearings
• Complete specifications and descriptions of more than 

140 different types and sizes of miniature ball bearings

• Bearings from 1/10" to 3/8" o.d. shown in actual sizes

• Speed-load charts with factor for easy conversion to any 
desired speed or load

• Lubrication — what and how — including government 
specifications and commercial sources

• Recommended shaft and housing fits and shaft and 
shoulder data

• Radial and axial clearance graphs

• Typical methods of using miniature ball bearings

For the designer of precision mechanisms this new 20 page 
MPB catalog offers practical solutions of problems involving 
miniaturization. As suggested by the partial list of contents above, 
MPB, originator and pioneer manufacturer of miniature ball 
bearings, has compiled for you the most complete and detailed 
information ever offered on this subject.

Request the new MPB catalog 53-54 on your letterhead . . . 
it may help develop a new product idea for you. Also request 
data sheet ED 11.

HOW DO THEY MAKE 
MINIATURE PRECISION BEARINGS?

If you've ever wondered about it — you'll find the 
answer in "MIGHTY MINIATURES" - 15 minute, full-color, 
sound film. "MM is the story of Miniature Precision 
Bearings — with the accent on manufacturing processes 
and uses of MPB bearings. It's available to qualified 
groups. Write Engineering Dept., MPB, Inc., Keene, N. H.



Patents...

High Frequency Loop Antenna System 
. . • Patent No. 2,650,303. Kurt Schlesin
ger, May wood, III. (Assigned to Motorola, 
Inc.).

Television antennas or any high fre
quency antenna as presently used for 
transmission and reception require tuning 
for the channel to be received or trans
mitted and oriented as to its direction. The 
antenna described in this patent may be 
used without particular tuning or orient
ing for individual frequencies within the 
frequency range, and it can be built into a 
television receiver cabinet. A diagram of 
the antenna is shown in Fig. 3.

The antenna is of the loop type having 
two conducting sections (10 and 11) 
which may be formed by depositing con
ducting material on an insulating sheet. 
The antenna sections are V shaped, and 
arranged to form a square with their ad
jacent edges separated. Each side of the 

antenna sections has a length substantial! v 
equal to 1/4 of the wave length of the 
highest frequency for a frequency of 
216Mc is about 15". This gives a high re
sponse throughout the high frequency 
range.

Conductors 13, 14, 15 and 16 of standard 
balanced 300 ohm sections, about 10" long, 
form a transmission line connecting the 
antenna sections in parallel and the line 
is transposed so that each end of one an
tenna section is connected with the oppo
site end of the other antenna section. A 
tuning stub (21) forming a balanced 300 
ohm line is connected at 30 between the 
sections of the transmission line. A capaci
tor (24) is connected across the tuning 
stub at 25 which is about 2" from junction 
30 which effectively shorts the transmission 
line conductors with respect to the high 
frequency television range. At point 26 
across the stub, which is about 5-1/2" from 
point 25, a tuned circuit 27, 28 is con
nected. The stub is also shorted at 29 and 
connected to the antenna section 11. The 
receiver may be connected at 32 and a 
small capacitor 31 is connected across the
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'I’he 

ing of 
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arate 
shorts

NO OTHER LIKE IT!

leading manufacturers use

• Approximately ZERO TEMPERA- 
TURE COEFFICIENT FOR 
QUARTZ AND INVAR construction.

• Approximately ± 50 PPM per degree 
C. for Glass and INVAR construction.

• One-picce SPRING LOADED PIS
TON and screw prevent backlash.

• SILVER BAND fused to exterior of 
precision drawn quartz or glass tube 
serves as optimum stationary electrode.

• “Q” of 1,000 at 1 me.
• DIELECTRIC STRENGTH equals 

1,000 volts DC at sea level pressure and 
500 volts at 3.4 inches of mercury.

• 10,00c megohms INSULATION RE
SISTANCE MINIMUM.

• OPERATING TEMPERATURES, 
— 55 C. to + 125 C. with glass dielec
tric. — 55 C. to -|-2oo C. with quartz 
dielectric.

• Over 100 megohms MOISTURE RE
SISTANCE after 24 hours exposure to 
95% humidity of room temperature.

• PISTON DIMENSIONAL ACCU
RACY is held to close tolerance main
taining minimum air gap between pis
ton and cylinder wall.
Write for Form No. 199

JFD PISTON TYPE VARIABLE TRIMMER CAPACITORS
in both civil and military equipment

No. VC i G (0.7 to 6.0 mmf.) Glass Dielectric
No. VC ç (1.0 to 10.0 mmf.) Quartz Dielectric
No. VC 11 (1.0 to 10.0 mmf.) Quartz Dielectric

JFD MFG. CO.
BROOKLYN 4, N Y 
BENSUNHURST ft 9200

No. VC ii G (i.o to I2.o mmf.) Glass Dielectric
No. VC 2o (0.5 to 1.9 mmf.) Glass Dielectric

u orld’i largest manufacturer 
of tv antennas & accessories

CIRCLE ED-140 ON READER-SERVICE CARD FOR MORE INFORMATION
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Fig. 3. This high frequency 
loop antenna can be used 
without tuning or orienting 
for individual frequencies, 
and can be built into a TV 
receiver cabinet.

opposite ends of the antenna sections.
The capacitor 24 provides the main tun

ing of the antenna for the low frequency 
television range which comprises two sep
arate frequency ranges and effectively 
shorts the stub in the high frequency range.

Proper design of stub 21 and its compo
nents will emphasize the two ranges in the 
low frequency range. The patent gives con
siderable additional details as to the an
tenna structure, operation and modifica 
tions which may be made therein.

High Vacuum Industrial Rectifier Tubes

75 to 150 PKV Inverse Voltage, 0.75 to 10 Peale Anode Amperes

Machlett Laboratories offers a 
family of high-voltage, high-vacuum 
rectifier tubes for industrial and 
special applications. These tubes in
clude :

Peak Peak
Inverné Voltage Anode Current

ML-102A ... 75 PKV 0.75 amp.
ML-5575/100 150 PKV 1.00 amp.
ML-5575/200 150 PKV 2.50 amp.
ML-199 .... 110 PKV 10.00 amp.

Each tube incorporates a unique
design catenary filament which per
mits extremely close plate-fi1 ament 
spacings, giving low internal voltage 
drop and high average load current 
capacity. The catenary filament re
mains coaxial under electrostatic 
stress, contributing to long-life, uni
form operation.

For industrial particle precipitation, high power test equipment, 
research, and other high voltage requirements, these tubes are the 
preferred choice.
Machlett Laboratories, Inc., 1063 Hope Street, Springdale, Conn.

CIRCLE ED-141 ON READER-SERVICE CARD FOR MORE INFORMATION
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Keubec Magnetic Impulse Counter
• The long life normal to relay equipment!

• Occupies space of only two telephone relays!

• Operates over same wide range of pulse ratio and 
frequency a» a chain of counting relays!

New, simple way to save space and money ! Swiftly 
solves countless electro-mechanical switching prob
lems. Replaces a two-magnet ten-point stepping 
switch or a chain of 10 to 20 relays, for counting 
and marking. Write for complete facts!

KELLOGG Midget Condenser Microphone
1. Uniform dependable responsei
2. Exceptional calibration stability!
3. Laboratory-and-industry-proved 

performance !
Proved by sixteen years of superior ser
vice • Meets all requirements for preci
sion sound measurements and high quali
ty recording. Humidity-proof. Ruggedly 
built to exacting laboratory standards for 
accurate, stable and reliable performance. 
Use your letterhead to reouest full de
tails—today ! Dept. 68-K

MICROWAVE — Check with Kellogg 
for Microwave terminating equipment: 
—Ringdown anti Dial Selective Calling 
Equipment — Signalling Oscillators — 
Hybrid Terminations — Strap Attenua
tors — Line and Patching Jacks — 
Jack Fields.

KELLOGG SWITCHBOARD AND SUPPLY COMPA NY 
BeE K

saies qHicps 79 W. Monroe Street. Chicago 3, Illinois

CIRCLE ED-139 ON READER-SERVICE CARD FOR MORE INFORMATION
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INDUCTION AND 
SYNCHRONOUS TYPES 

(Hysteresis end Reluctance)

MORE POWER
FROM 

MINIATURE MOTORS
Results from these many 

lamination designs!
Key to higher miniature motor efficiency is correct 
lamination design which insures utmost use of 
available magnetic materials. American Electric 
now has tooling for over 80 different miniature 
lamination designs, which specifically answer the 
requirements of almost every conceivable drive 
problem, supplying maximum power to weight 
ratio.
quiet, light in weight, extremely rugged and reli
able these miniatures are available in production 
quantities.
Available for 60, 400 or 2000 c.p.s. operation or 
variable frequencies 320 to 1200 c.p.s.

Ask for literature.
Engineering Representatives: TRAVCO ENGINEERING CO.

Silver Spring (Md.), Chicago, New York, Los Angeles
MINIATURE »LOWERS 
tíñele and double end

PROPELLER FANS

CIRCLE ED-143 ON READER-SERVICE CARD FOR MORE INFORMATION

CHATHAM ELECTRONICS
ULTRA-STABLf »«ulated

.002% 
CHANGE

REGULATION FOR 
IN LINE VOLTAGE

For those laboratories requiring the 
utmost in stability and regulation 
from D.C. power supplies, Chatham 
Electronics offers a droup of ultra
stable regulated power supplies. The 
use of a driftless regulating circuit 

and mercury cell batteries as a volt
age reference provides the extreme 
stability attained. These units can be 
supplied to meet your power require
ments. Some typical supplies are 
listed below:

•Max. drift in millivolts over 10 min. period

o.c.
VOLTAGE RANGE

CURRENT 
MILLIAMPERES

HUM 
MV

LINE REGULATION 
110-120 VOLTS A.C.

LONG-TIME 
STABILITY*

400 to 1500 ISO 2 .002% 20
Oto 400 20 0.5 .005% 10
1500 to 3500 100 3 .005% 30
290 to 310 500 0.5 .002% 5
6.3 to 7.3 3 amps 10 .03% 1

STANDARD REGULATED POWER SUPPLIES
' These units are ruggedly built and 

■fl designed to give long time, trouble 
free operation. Either positive or neg- 
ative output may be grounded. All ’HI voltages and load currents are me- 

r tered. Model E-50A (at left) also 
O*e t JF has a 6-3 volt 10 ampere output 

available. (Non-Regulated.)

-40

• < *
MODEL VOLTACE RANGE CURRENT MA HUM LINE VOLT. REG. 105-125 V.

E A-50 A 0-500 Veits 0-300 MA 2 MV 1 %
EA-4S 160 ta 1500 Valls 0-125 MA Lass than 20 MV 0.5%

CHATHAM ELECTRONICS CORP. 
Execvti|e and General Offices: LIVINGSTON, NEW JERSEY 
Plants and Laboratories: NEWARK and UVINGSTON, NEW JERSEY

CIRCLE ED-144 ON READbR-SERVICE CARD FOR MORE INFORMATION
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Communication Theory . . . Edited by 
Willis Jackson. 532 pages. Academic Press 
Inc., 125 East 23rd Street, New York 10, 
N. Y. $11.00.

The papers read at a symposium on “Ap
plications of Communication Theory” held 
at the Institution of Electrical Engineers, 
London, England, September 22-26, 1953, 
have been compiled in this book.

The application of mathematics to com
munication processes is a subject of interest 
to a wide range of scientists concerned with 
the processes by which living organisms 
convey information. This interest prompted 
the organization of a symposium of “Infor
mation Theory” which was held in 1950. 
On that occasion it was decided to have an
other gathering with the objective of ex
amining the practical value of the theory to 
the problems of electrical communication. 
This book consists of the papers presented 
at the second symposium, together with the 
resulting discussions.

The book begins with a brief opening 
address, and then presents a summary of 
communication theory which serves as a 
refresher for nonspecialists. These are 
followed by a group of nine papers on 
transmission systems and coding, covering 
such topics as “A Comparison of Trans
mission Systems”, “A Method for the Con
struction of Minimum-Redundancy Codes”, 
“Efficiency of Noise-Reducing Codes”, and 
“Nonlinear Distortion in Pulse Code Mod
ulation Systems”.

The next section deals with transmission 
in the presence of noise—signal discrimina
tion. Here eight papers are presented on 
such subjects as “Exhaustion Methods of 
Selecting Signals from Noisy Back
grounds”, “Integration in Pulse Radar 
Systems”, “Video Signal Integration Using 
a Storage Tube”, and “Statistical Methods 
for the Detection of Pulsed Radar in 
Noise”.

Characteristics of transmission channels 
are treated in the following section which 

includes a paper on “Channel Capacity 
and Propagation Time”. The next section 
is made up of three papers dealing with 
the application of communication theory to 
television. These are “Communication 
Theory' of Transmission of Simple Draw 
ings”, “Some possibilities for the Compres
sion of Television Signals by Recoding”, 
and “Note on a Method of Coded Color 
Television Transmission”.

There follows a paper on “A Theory of 
Hearing”, a section on transmission and 
analysis of speech, one on associated 
studies, and a concluding discussion.

The “associated studies” group of papers 
include “Generators of Information”, “An 
Information Theory' of the Statistical 
Structure of Language”, “Semantic Infor
mation”, and “Application to Optics of 
Certain Results and Methods of Informa
tion Theory”.

Although a good deal of mathematics is 
used to convey' the authors’ ideas and many 
of the concepts are difficult to grasp, it 
will pay the practicing engineer to become 
more acquainted with this field which is 
growing in importance each year.

Proceedings of the Western Computer 
Conference ... Published by the Insti
tute of Radio Engineers, Inc., 1 East 79th 
Street, New York 21, N. Y. $3.50.

This booklet contains all the papers and 
panel discussions presented at the 1953 
Western Computer Conference sponsored 
by IRE, AIEE, and the Association for 
Computing Machinery, which was held in 
Los Angeles, Calif., February' 4-6, 1953. 
The technical papers deal with the appli
cation of computers to business data han
dling and aircraft design, and with re
cent developments in analog and digital 
computing equipment. The panel session 
subject is “An Evaluation of Analog and 
Digital Computers”, and the comments of 
a group of experts are included.

Leafing through the pages of this book
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I >t, one becomes aware of the great strides 
’ eing made in the field of computers. It 
' Iso becomes apparent that the field is be- 

< oming more and more specialized. In a 
r.pynote address (for which, unfortunately, 

I there is only an abstract), Dr. Simon 
Ramo of the Hughes Aircraft Company

I points out the technical difficulty of the 
field and the need for training engineers

I and scientists in new specialties to insure 
progress for the computer art. Eventually, 
t lie universities will have to turn out a new

acity 
etion 
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ry to 
ation 
•raw- 
pres- 
ing”, 
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kind of doctor whose studies will include 
the physical sciences with emphasis on 
electronics, a study of the human brain, 
methods and procedures in business and 
industry, and government and labor rules 
and regulations.

Practical Analysis—Graphical and Nu
merical Methods . . . By Dr. F. A. Wil-

•y of 
and 

iated

ipers 
“An 

dical

lers; translated by Robert T. Beyer. 422 
pages. Dover Publications, Inc., 1780 
Broadway, New York 19, N. Y. Cloth 
bound, $6.00; Paper bound, $1.90.

This is a fairly comprehensive survey of 
the numerical, graphical, and some of the 

instrumental methods of practical analysis. 
The author evaluates and compares the 
various methods and shows how they can 
be applied to many classes of problems. 
Numerical methods are treated in great 
detail because they can produce the most 
accurate results. Because graphical met hods 
often produce rapid and sufficiently accur
ate results for many problems, they too are 
covered thoroughly.

The first chapter deals with numerical 
calculations and its aids. It covers slide 
rules, electromechanical calculators, and 
other aids to computation such as tables, 
charts, and nomograms. The second chap
ter contains the standard methods of inter
polation : the third, the methods of numeri
cal differentiation and integration; and 
the fourth chapter covers the practical de
termination of the roots of single algebraic 
equations and systems of linear equations. 
Chapter five, “Analysis of Empirical Func
tion” deals with empirical formulas and 
curve fitting, and the last chapter discusses 
graphical and numerical integration of 
ordinary differential equations.

An excellent reference book, this volume 
definitely belongs on an electronic design
er’s book shelf.
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This positive, quick-action fastener was 
originally developed to hold airborne 
equipment with security — even under 
severe stress and shock of carrier-based 
aircraft opercitions—and yet permit equip
ment replacement in a matter of seconds.

A wide variety of industrial uses has 
been found for the fastener. Perhaps you 
can use it profitably. It requires no tools; 
thumb and finger fasten and release. Even 
with repeated use no adjustments are 
necessary. Available in two sizes, with 
parts to match different thicknesses of 
mounting plates.

Write for details.

Dependable Airborne Electronic Equipment Since 1928

CIRCLE ED-145 ON READER-SERVICE CARD FOR MORE INFORMATION
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IBM
Leading manufacturer of electronic 
digital computers, electronic and electrical 
business machines, time systems and 
electric typewriters.

offers career opportunities for

Electrical and Electronic
Engineers

at
Endicott, N. Y. Poughkeepsie, N. Y.

If your background has been in: Electronic Design, Computer 
Design, Electrical Design, Product Engineering or Product 
Development—you owe it to yourself and your future to 
investigate the opportunities waiting to be filled at IBM. Inter
view will be arranged in your city. Write, giving full details of 
education and experience to:

Mr. C. F. McElwain 
Dept. 686 (9) 

International Business Machines 
590 Madison Avenue 
New York 22, N. Y.

How many are immediately available 
from stock in YOUR vicinity?

Company.Name

Address

E
RADIO SHACK CORP. ‘^XSL

(1) Solenoid, (2) Screen Booth Filter, (3)
Printed Component, (4) Mercury Counter, 

(5) Transistor Transformer, (6) Tem-
I perature indicator, (/) Dosim

eter Charger, Cj) 2KV
Supply, (9) Microposi-

New’. 
Free’.

224-page 

Catalog

CIRCLE ED-146 ON READER-SERVICE CARD FOR MORE INFORMATION
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QUA Lay 
TOROfDAL CO/LS

Advertising Index
November 1953

Inquiry No. Advertiser
57

67

145

143

32

61

124

72

116

144

102

10

43

77

40

Acme Wire Co., The . . . . .
Agency: Claude Schaffner Advertising

Advance Electronics Co.....................................
Agency: Corbin Advertising

Aircraft Radio Corp...............................................
Agency: Burke Dowling Adams, Inc.

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

American Electric Motors....................................
Agency: Clyde D. Graham Advertising

Amperite Co., Inc..................................................
Agency: H. J. Gold Co.

Barry Corp., The................................................
Agency: Engineered Advertising

Berkeley Div., Beckman Instruments Inc. . . 
Agency: George C. McNutt Advertising

Cambridge Thermionic Corp..............................
Agency: James Thomas Chirurg Co.

Cannon Electric Co................................................
Agency: Hixson & Jorgensen, Inc.

CGS Laboratories, Inc..........................................

Chatham Electronics Corp...................................
Agency: George Homer Martin Associates

Chicago Telephone Supply Corp......................
Agency: Burton Browne Advertising

Clifford Manufacturing Co...................................
Agency: James Thomas Chirurg Co.

Collins Radio Co......................................................
Agency: W. D. Lyon Co.

Constantin, L L., & Co.........................................
Agency: David Cummins & Associates, Inc.

Continental-Diamond Fibre Co.........................  
Agency: Geare-Marston

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

Doelcam Corp............................................................
Agency: Louis K. Frank Co.

Dow Corning Corp.................................................
Agency: Don Wagnitz Advertising

• - 32

• • 29

• 48

. 26

42

33

41

48

39

34

28

34

45

34

Inqu
12

High volume winding of 
toroidal coils to close induc
tance, balance and “Q" 
tolerances.

Design and assembly of 
precision wave filters or 
communication networks.

Quality manufacture of 
pulse transformers.

Magnetic memory units.
Designand production of 

magnetic amplifiers.

More than a quarter of a million 
toroidal wound transformers by 
Sickles ore already in service.

The manufacture of coils must be founded upon a 
precise engineering base and precise engineering 
controls for quality mass production.
For 30 years Sickles has specialized in the design 
and manufacture of coils and coil assemblies. 
Now Sickles’ vast experience and special skills 
are being applied to the technique of components 
which require toroidally wound constructions.
To your problems Sickles brings unexcelled engi
neering and production techniques, extensive 
fabrication facilities, unsually complete instru
mentation and test equipment, unique and high 
technical abilities.

DIVISION OF GENERAL INSTRUMENT CORPORATION

CIRCLE ED-168 ON READER-SERVICE CARD FOR MORE INFORMATION

13

5

8

35

27
92

31

82

78

15

3

14

62

88

63

129

.69

Eastern Air Devices, Inc.............................
Agency: Lewis Advertising Agency

Eicor, Inc...........................................................
Agency: Sander Rodkin Advertising

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

Electrical Industries..............................
Agency: George Homer Martin Associates 

Electro Products Laboratories . . .
Agency: Robertson, Buckley & Gotsch, Inc.

Engineered Precision Casting Co.
Faber-Castell, A. W., Pencil Co., Inc.

Agency: J. M. Kesslinger & Associates

Flexrock Co......................................................
Agency: Walter S. Chittick Co.

Ford Instrument Co.....................................
Agency: G. M. Basford Co.

Fry Plastics Co............................................
Agency: Guerin-Johnstone Inc.

Fusite Corp., The.........................................
Agency: Perry-Brown, Inc.

General Electric Co., Electronics Div. . 
Agency: Maxon, Inc.

General Electric Co., Electronics Div. . 
Agency: Maxon, Inc.

Green Instrument Co., Inc.............................
Agency: Tippett Jackson & Nolan Inc.

Guthman, E. I. Co...........................................
Agency: Burton Browne Advertising

Haydon, The A. W., Co...................................
Agency: Cory Snow, Inc.

Helipot Corp., The....................................
Agency: Darwin H. Clark Co.

Hermaseal Co., Inc., The........................
Agency: Mayard Salos and Advertising 

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

Offers a Complete Line of

MULTI-TERMINAL HEADERS & PLUGS

Compression
CONSTRUCTION
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39 South Sixth Street 
Newark 7, New Jersey

Line of Compression Seals 
y Glassed Terminals...

for complete information on how HERMETIC 
engineers can apply “All-Glass” Compres
sion Seals to your regular or special ap
plications. Available, too, is HERMETIC’s 
Brochure CS on compression seals, as well 
as a 32-page catalog on its standard line.

Hughes Aircraft Co......................................................
Agency Foote, Cone * Belding 

Hughes Research & Development Laboratories
Agency; Foote, Cone * Belding 

Insulating Fabricators, Inc. ....... 
International Business Machines.......................

Agency Cecil * Presbrey, Inc.
International Rectifier Corp.....................................

Agency: Roy F. Irvin 
JFD Mfg. Co..................................................................

Agency- Burton Browne Advertising 
Johanson Mfg. Corp. . . ...............................

Agency. Frederick Smith Advertising
Kellogg Switchboard & Supply Co........................

Agency: Glenn, Jordan, Sto.tzel, Inc.
Kulka Electric Mfg. Co., Inc....................................

Agency: L D Blehart Co.
Laboratory for Electronics, Inc..............................

Agency: Henry A. Loudon Advertising. Inc 
Mallory, P. R., & Co., Inc.........................................

Agency: The Aitkin-Kynett Co 
Machlett Laboratories, Inc.........................................

Agency E. Scott Brown Advertising 
Melvin Electronics, Inc................................................

Metron Instrument Co................................................
Agency: Wayne Welch. Inc.

Milwaukee Lock & Mfg. Co....................................
Agency. Barnes Advertising. Inc.

Miniature Precision Bearings, Inc..........................

Newark Electric Co......................................................
Agency R N Johnson Advertising 

NRK Mfg. & Engineering Co....................................
Agency Kreicker & Meioan, Inc

Perkin Engineering Corp...........................................
Phalo Plastics Corp......................................................

Agency George T. Metcalf Co 

Pike, E. W. & Co. . . ..........................................
Agency The Franklin Fader Co

Plastic Capacitors, Inc..........................................
Agency: Sander Rodkin Advertising 

PM Industries, Inc..........................................................
Agency: Moore 4 Company, Inc.

Potter Instrument Co., Inc.....................................
Agency J F Roberts, Inc.

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

Radio Corp, of America.................................... 
Agency- J Walter Thompson Co

Radio Corp, of America....................................
Agency: Al Paul Lefton Co., Inc.

Radio Shack Corp.....................................................
Agency: Engineered Advertising 

Resinite Corp., Div. of Precision Paper Tube
Agency Symonds, MacKenzie Ä Co 

Rotron Mfg. Co....................................................... 
Scott, Herman Hosmer, Inc...............................

Agency: Engineered Advertising 
Servo Corp, of America....................................

Agency- Michel-Cather, Inc.
Servomechanisms, Inc.............................................

Agency: Sanger-Funnell, Inc. 
Shallcross Mfg. Co.................................................

Agency: The Harry P. Bridge Co 
Sickles, F. W.............................................................

Agency Conti Advertising 
Sigma Instruments, Inc..........................................

Agency: Meissner * Culver, Inc.
Sola Electric Co.......................................................

Agency: Sidney Clayton 4 Associates
Specific Products...............................................

Agency M Dorsey Advertising 
Superior Electric Co., The..............................

Agency. Hugh H. Graham 4 Associates, Inc.
Sylvania Electric Products, Inc...........................

Agency Cecil 4 Presbrey, Inc.
Technology Instrument Corp..............................

Agency Tippett Jackson 4 Nolan, Inc.
Tensolite Insulated Wire Co., Inc. . . . 

Agency: George Homer Martin Associates
Tung-Sol Electric Inc...............................................

Agency E M Freystadt Associates, Inc.
United Technical Laboratories .... 

Agency Seward Jackson Advertising
Vacuum Metals Corp...............................................

Agency: Sutherland-Abbott Advertising



Technical Data Bulletins on individual tube 
types, transistors, and crystal diodes are 
available free on request. Be sure to mention 
type desired.
prices apply in U. S. A. and are subject to change without notice.

ton

NAHHItON. N.J.TUN! DtNAKTMtNT

RCA’s newest aid for designers

Popular RCA Receiving Tube Manual— 
RC-16. Latest data on more than 330 receiv
ing tubes, including miniatures and kine
scopes. Tube theory for the layman. Includes 
application data, circuits, etc. Price 50 cents.

Tmks®

RADIO CORPORATION of AMERICA

Radiotron Designer*« 
Handbook. The most com

plete technical reference of its 
kind in the industry.

Price *700

1500-page Radiotron Designer’s Handbook 
expands RCA’s extensive technical service 

to electronic equipment designers

Other Industry-Famous 
RCA Technical Publications

RCA Tube Handbook HB-3. The bible of the 
industry. Over 3000 pages of data and curves 
on RCA receiving tubes and kinescopes, power 
tubes, cathode-ray tubes, phototubes, and 
special tubes. Available on subscription basis. 
Price $13.50, including service for first year.

Inspired and edited by F. Lang
ford-Smith for engineers, students, 
and experimenters, this new expanded 
reference—4 times bigger than any 
previous Radiotron Designer’s Hand- 

• book—includes 1000 illustrations, 
more than 2500 references, and hun
dreds of useful circuit designs, curves, 
drawings, and charts. Here’s the tech
nical book that treats circuit design 
from both the theoretical-mathe
matical standpoint, as well as the

practical viewpoint of the circuit man.
The 4th Edition of the Radiotron 

Designer’s Handbook is a valuable 
addition to RCA’s vast library of 
technical literature (which includes 
RCA’s industry-famous Application 
Notes, Tube Handbook HB-3, Re
ceiving Tube Manual, and many 
other well-known publications). Or
der through RCA Commercial Engi
neering,Sec. 72KR. 415 S. Fifth St., 
Harrison, N. J.

. b°0k
Quick-reference data booklets—Power and 
Gas Tubes PG-101A (15 cents); Phototubes, 
Cathode-Ray and Special Tubes CRPS-102A 
(15 cents); Receiving Tubes for AM, FM, and 
TV Broadcast #1275-F (15 cents); RCA Inter
changeability Directory of Non-Receiving 
Electron Tubes ID-1020 (15 cents); RCA 
Power-Tube Fittings PTF-1012 (25 cents); 
RCA Preferred Types List PTL-501B (Free).
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