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is 2.80" diam x 4.56", and 
weight of the unit is only 1 lb.

here, yet it only occupies 3’/a" 
of panel space. Two subminia­
ture tubes in a feedback loop 
supply a meter bridge circuit 
of four germanium diodes. Size

All the advantages of electronic 
measurement of a-c voltages

A. »

are afforded by the Type A 
Vacuum Tube Voltmeter, shown
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new approach to THERMAL
RELAY DESIGN

TIME DELAY 
k RELAYS

G-V ENGINEERING OFFERS 
A NEW APPROACH TO 
THERMAL RELAY DESIGN
• Stainless steel mechanism 
welded into a single integral 
structure and supported at 
both ends for unequalled re­
sistance to vibration and 
shock
• Heater built inside expand­
ing member for maximum ef­
ficiency and protection
• Rolling contact action for 
positive operation
• Easy adjustability where 
desired
• Precise operation never be­
fore available in thermal 
relays
• Time ranges: 3 seconds to 
5 minutes
• Hermetically sealed in 
metal shell
• Heater voltages up to 230 
volts
• Fully temperature compen­
sated
• Suitable for military and 
industrial use
• Unequalled for ruggedness 
and precision
U. S. and Foreign Patents Ponding

The stainless steel structure of G-V 
Thermal Relays, encased in a metal 
shell, delivers dependable, trouble­
free performance under the most se­
vere operating conditions . . . proved 
in commercial and military service for 
three years.
Thermal Relays are the simplest, 
smallest, lightest, most economical 
means of introducing a substantial 
delay into an electrical circuit.
G-V Relays offer performance never 
before available.
Why not find out by writing today 
how they can help you. G-V Controls 
are Thermal Relay specialists. They 
originated the 7-pin miniature and 
now make more of these than all 
other producers combined.

Only G-V offers complete technical data and 
helpful engineering cooperation on THERMAL 
TIME DELAY RELAYS.

Write for bulletin and help u itb 
you r particula r problems.

• Hermetically Sealed
• Still Adjustable
• Amazingly Rugged
• Thoroughly Dependable

Contacts N.O.

Gy Controls * 
♦A»» 04 AN«I. « •»

THERMAL 
TIME DELAY 

RELAY

TYPE RO-I20 
HEATER 28 V 
SET FOR 100S

Contacts N.O
G-V Controls)*

THERMAL 
TIME DELAY 

RELAY

TYPE « M - 20
HEATER 28»
SET FOR 5 5

Greatly expanded production facilities assure prompt deliveries.



Sensitive Relay Editorial

Diminishing Returns?

APPLICABLE TO PRINTED CIRCUITS

Illi

KLICTRICAL SPKCIFICATIONS

callv and mentally exhaustin

VIBRATIONS 10G up to 500 cycles

SHOCK« 50G plus (operating)

ALTITUDES 80,00C feet or 1.3 inches of mercury

WBIOHTs 2 ounces

ALLIED CONTROL < CIRCLE ED-3 ON READER-SERVICE CARD

ACTUAL 
SIZE

visitin 
visitor

ALLIID TYPi RSH 
has sensitivity of
40 milliwatts in D.P.D.T. 
and 22 milliwatts in 
S.P.D.T.

TERMINAL TYPEi Solder and plug-in printed 
circuit.

g. It is 
many 

was in
doubtful that after 
booths, the average 
condition to absorb

COILS Sensitivity—40 milliwatts D.P.D.T.
22 milliwatts S.P.D.T.

Resistance—up to 14,000 ohms 

TSMMRATURIs Minus 60° C to plus 125° C

CONTACTS« Up to D.P.D.T. rated at 2 amperes 
at 26.5 volts DC or 115 volts AC resistive load

or sales information. We question the 
wisdom of having so many exhibits.

With the Convention and Show 
growing larger each year, we feel 
that now is the time for a critical 
examination of these activities to see 
whether they are taking the wisest 
direction, and whether we are reach­
ing the point of diminishing returns.

Final statistics on the 1954 IKE 
Convention and Radio Engineering 
Show indicate that there were 51 ses­
sions at which 243 papers were pre­
sented; 604 exhibits were displayed 
at the Kingsbridge Armory, and 
40,108 people attended the show. At 
first glance these figures indicate that 
the entire affair was a huge success 
. . . but there are a few doubts in 
our mind.

First of all, is it good to have a 
technical meeting with as many as 
51 sessions and 243 papers? Techni­
cal gatherings are supposed to offer 
engineers an opportunity for a maxi­
mum exchange of information. Run­
ning seven sessions concurrently, and 
at three different places made it ini 
possible to attend many sessions be­
cause they conflicted with others on 
related topics. We question the wis­
dom of having so many sessions and 
papers.

Secondly, is it effective to have as 
many as 604 exhibits? Is mere size 
the criterion for measuring the effec­
tiveness of a show? Shouldn’t we be 
more concerned with what was ex­
hibited, how well were the exhibits 
presented, and how much information 
did engineers gain from seeing the 
exhibits? Assuming that the exhibits 
were timely and well-planned, it was 
still a superhuman task to make the 
trek from the first to the last booth 
to see what was on display. The sheer 
press of people made the job physi-
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Engineering Review

Commercial Weather Mapping Radar . . . 
A C-band airborne weather detection radar designed 
specifically to meet commercial airline reliability 
standards is currently planned by the Engineering 
Products Department of the Radio Corporation of 
America, Camden, N. J.

Selection of C-band for the equipment was based 
on results of studies at McGill University and com­
prehensive experiments and flight tests conducted 
jointly by United Air Lines and RCA. Results of the 
tests indicated that C-band radar will penetrate a 
minimum of 15 miles in 60mph rainfall, using a trans­
mitter power of 75kw. According to the report, this 
performance cannot be duplicated practically by 
equipment operating on a higher frequency, and 
radar operating at frequencies higher than C-band 
may blank out or present misleading information in 
areas of moderately heavy rainfall.

Since storm formations cannot always be avoided, 
the penetration capabilities of C-band radar which 
enable a pilot to follow paths where there is the least 
turbulence represent an important factor for further 
improvement in airline standards. Indications are 
that the C-band radar, now’ considered best for air­
borne weather mapping, can be produced with weight, 
size, and cost factors comparable with those of other 
airborne radars.
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TV Used to Study Living Cells . . . Living tissues 
in an animal’s body can be studied by a new elec­
tronic technique capable of measuring the micro­
scopic constituents of living cells. The method employs 
a standard TV camera, a microscope, an oscilloscope, 
a TV receiver or monitor, and auxiliary electronic 
circuits to study the comparative absorption of sub­
stances such as dyes by normal and abnormal cells.

The technique was developed by Dr. C. N. Loeser, 
assistant professor of anatomy at the Western Re­
serve University School of Medicine and Mr. Carl 
Berkley of Allen B. Du Mont Laboratories, Inc., 
Clifton, N. J.

Tissues to be studied are specially illuminated in 
the living animal, or, as done by other investigators, 
are prepared on slides, magnified by the microscope, 
picked up by the TV camera, and transferred to the 
»scilloscope. Light from the cells appears on the 
picture tube as a luminous graph. By noting differ­
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ences in light pattern, researchers hope to be able to 
spot abnormal conditions in their early stages. This 
method might be used to study chemical changes 
instantaneously as they go on in the living cell.

The electronic techniques used have the following 
advantages: quantitative rather than qualitative re­
sults, increased testing speed, and the ability to test 
living cells even though they may be moving. Either 
light emitted or absorbed by the cells may be mea­
sured. The method has no potential as a cure.

High-temperature and Stable Transistors . . . Ger­
manium silicon alloy transistors that operate at tem­
peratures up to 350° F have been developed. “Sta­
bilized” germanium and various mixtures of germa­
nium and silicon are being tested by Sylvania Elec­
tric Products, Inc., at its Bayside, N. Y., laboratories.

The stabilized germanium was produced by special 
heat treatment of the germanium in molten potassium 
cyanamide. It is immune to the effects of moisture, 
and transistor action does not deteriorate with age.

Manufacture in production quantities of transis­
tors employing the new’ materials is scheduled to 
begin later this year.

Automatic Navigation . . . Without any radio or 
radar contact with the ground, a newly developed 
four-unit navigational system gives the pilot his po­
sition in directly read latitude and longitude. Air 
speed and magnetic heading, corrected for winds and 
magnetic variation, are fed into an electromechanical 
analog computer that computes latitude and longitude 
read on a servo-operated indicator in the cockpit.

The system also includes two other units: a panel­
mounted computer control for initially setting the 
variation, wind direction and wind force corrections 
into the computer; and an amplifier which amplifies 
all the inputs and outputs of the computer.

The pilot initially sets the position of the airport 
on the indicator. He sets the computer control accord­
ing to meteorological data and local magnetic varia­
tion. The system functions between ±70° of latitude 
for speeds from 70 to 800 knots with an accuracy of 
1-1/2% of distance covered.

Developed for the Air Force by the Ford Instru­
ment Company, Division of the Sperry Corporation, 
Long Island City, N. Y., the system is essentially a 

miniaturization of this company’s shipboard range 
computers. The system, which is officially desig­
nated the Computer Set, Latitude and Longitude, 
AN/ASN-6, weighs 45 lb compared to the 2540-lb 
Navy computer.

The 27-tube amplifier is made up of a power sup­
ply, five servo amplifiers, and a time standard ampli­
fier. Each unit is mounted on a separate plug-in 
subassembly chassis for quick servicing. The subas­
semblies are simultaneously connected both physically 
and electrically.

All four units in the system are hermetically sealed 
in an inert gas atmosphere. A new process was devel 
oped to seal the alumnium enclosures of the com 
puter, indicator and control, which require no 
servicing and rare replacement. In this process nickel 
is plated on aluminium to make a surface which can 
be sealed hermetically tight to 60,000ft. The amplifier 
enclosure is sealed with gaskets.

The designers are studying methods of operating 
the system in the polar regions. After military re­
quirements are met, the system may be marketed 
commercially. It would be valuable for the airlines 
in regions without radio beacons, such as the oceans.

Low Temperature Liquid Level Gage . . . The 
difference in dielectric constants of gases in the liquid 
and vapor states, respectively, is the principle used 
in a new’ electronic device for measuring and control­
ling the level of certain low temperature liquids. The 
instrument is designed to be used interchangeably 
with hydrogen, nitrogen, oxygen, or helium in their 
lowr-temperature liquid states merely by changing the 
sensitivity and range, controls on the associated elec 
tronic circuitry.

The sensing element is a vertical cylindrical 
capacitor, whose capacitance is a function of the 
height of liquid refrigerant column which is the 
dielectric. The cylinder is made of monel.

The sensing capacitor forms one element of an a-c 
bridge whose output indicates and records the capaci­
tance and thus the liquid level. The bridge output 
also controls a pneumatic valve which admits more 
liquid to the system when the level falls below a 
predetermined point. A capacitance change of 10/qxf 
corresponds to full-scale deflection on a scale length 
of 25". The instrument has the advantage of no 
moving parts, but has the disadvantage of requiring 
electronic circuitry of fairly high sensitivity. The 
instrument is accurate and linear within 1%.

Developed by W. E Williams and E. Maxwell of 
the National Bureau of Standards, Washington 25, 
D. C. and the Brown Instrument Division of the 
Minneapolis-Honeywell Regulator Company, the in­
strument is used in the hydrogen and nitrogen lique­
faction installations at the NBS-Atomic Energy 
Commission Cryogenic Engineering Laboratory at 
Boulder, Col. Materials used in the device retain their 
structural characteristics at very low temperatures.

• 5
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Engineering Review

Transistors in Rural Phone System . . . Tran­
sistors may help solve the problem of econom­
ically placing many telephone conversations on 
one rural telephone line for distances as short 
as five miles. Other systems not using transis­
tors have been able to do this economically only 
over much longer distances.

An experimental model of the new system, de­
veloped by Bell Telephone Laboratories, New 
York, N. Y., is now being installed in a typical 
farming community in Georgia. In this system, 
the transistors will require so little power that 
the batteries supplying it will be hung on the 
telephone poles with the transistors. Transistor­
ized amplifiers will amplify the broadband 
carrier signals, and also, in some cases, the de­
modulated signals.

Thyrite resistance material offers 
new answer to many circuit problems

Electronic Salesman ... A new application of 
electronics to sales demonstrations is offered by 
the Message Repealer, a machine that talks 
at the sight of a human being. Photocell-actu­
ated, the compact unit can also direct truck 
traffic or give safety warnings recorded previ­
ously on magnetic tape.

Old messages can be easily erased and re­
placed by talking a new message into the ma­
chine. Messages can be broken down into any 
number of intervals making up two minutes. 
Only 6-1/2" x 5-3/4" x 5-1/2" in size, it weighs 
less than 6 lb.

The Message Repeater can also be actuated by 
manual or automatic switches, time clocks, etc., 
in addition to photocells. It can also feed addi­
tional loud speakers to augment its built-in 
speaker. It is manufactured by Michigan Elec­
tronics, Inc., Chicago 22, Ill.

Drawn-oval capacitors reduce size, - 
weight, and cost of your equipment

Irradiated Insulation . . . Bombardment of 
polyethylene with high-energy cathode rays 
from million-volt electron guns has produced an 
insulation known as “Irrathene” with great heat 
and chemical resistance over normal polyethy­
lene. The irradiation produces ‘‘cross-linking."

Produced experimentally by General Elec­
tric's Chemical Division at Pittsfield, Mass.. 
Irrathene retains its form at 300-350°F. It 
shows resistance to cracking when stressed and 
in contact with solvents and other chemicals 
In the tape and film forms it should aid in the 
development of small electrical equipment, and 
in the manufacture of new sterilizable trans­
parent containers for foods and drugs.

While present emphasis is on the film form, 
fabricated forms of irradiated polyethylene, 
such as bottles and tubing are being developed.

6

Here’s a silicon-carbide ceramic ma­
terial, dense and mechanically strong, 
having non-linear resistance in which 
I varies as En the current varies as a 
power of the applied voltage. General 
Electric Thyrite resistance character­
istic is stable and substantially in­
dependent of polarity or frequency. 
Because of this notable electrical 
property, it has solved many im­
portant circuit problems in electronic 
applications. Available in disk-type, 
rod-type, or miniature resistors, Thy­
rite material can also be successfully 
molded to meet your special needs. 
Unaffected by pressure or vibra­
tion, it can operate in temperatures 
up to 150 C. Its special coating 
compound minimizes the effect of 
humidity. See Bulletin GEA-4138. 
*Reg. Trade-mark of the General Electric Company.

This full line of General Electric 
paper-dielectric capacitors features 
size and weight reductions up to 30 
percent! They are also mechanically 
stronger than conventional types be­
cause of their drawn-steel containers 
with cover attached by double-rolled 
seam. You get space and cost savings 
plus improved reliability. Moreover, 
shipments arrive faster. Sturdy brack­
ets offer versatility of mounting. 
Dual-rated (both a-c and d-c), these 
versatile capacitors are designed to 
replace styles CP 53 and CP 70, in 
ratings from 1 to 10 muf, 600 to 1500 
volts d-c and 330 to 660 volts a-c. For 
more information check Bulletin 
GEA-5777.

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

Now a form of the G-E hermetically 
sealed relay withstands vibration 
forces of 10g from 10 to 500 cycles 
per second. All forms offer extra pro­
tection against permanent break­
down due to voltage surges. Coil 
ratings go up to 10,000 ohms. Con­
tact configurations available include 
4-pole double-throw and 6-pole 
single-throw. See Bulletin GEA-5729.

Controls 20 circuits
Compact, lightweight and easy to 
mount, these G-E cam-operated 
selector switches help solve many 
intricate circuit-combination or 
sequencing problems . . . control 
from one to 20 circuits, in any 
operating sequence within the limits 
of 12 positions . . . operate at alti­
tudes up to 50,000 feet, and in 
temperatures from 200 F to — 70 F. 
Check Bulletin GEA-4493.

Quickly locates shorts

Minimize the hazards of short cir­
cuits quickly, easily with General 
Electric low-voltage coil testers. 
These portable units are designed to 
test coils before assembly in relays, 
radios, small transformers and in­
struments. They maintain accurate 
on-the-spot service for long use. Can 
also be used to detect open circuits. 
See Bulletin GEC-964.

EQUIPMENT FOR 
ELECTRONIC MANUFACTURERS

Components

Meters, Instruments 
Dynamotors 
Capacitors 
Transformers 
Pulse-forming networks 
Delay lines 
Reactors
Thyrite material 
Motor-generator sets 
Inductrols 
Resistors
Voltage stabilizer*

Fractional-hp motor* 
Rectifiers
Timers
Indicating light*
Control switches 
Generators 
Selsyns 
Relays 
Amplidyne* 
Amplistat* 
Terminal board* 
Push button* 
Photovoltaic cell* 
Gia** bushing*

Development 
and Production 

Equipment

Soldering Iron* 
Resistance-welding 

control
Current-limited high- 

potential tester
Insulation tester* 
Vacuum-tube voltmeter 

Photoelectric recorder* 
Demagnetizer*

G-E analog plotter helps solve 
complex field problems — fast
Now you can simplify and speed up those 
complex field studies by using General 
Electric’s analog field plotter. By means of 
electric current flow patterns set up in a 
sheet of thin conducting paper, over-all 
operation of plotting in two dimensional 
fields is greatly simplified. Problems in 
electrostatics, electromagnetics, and many 
other fields are rapidly solved with this 
sensitive, versatile plotting board and the 
complete package of components necessary 
for making field studies. It needs only low- 
voltage d-c supply, which eliminates shock 
hazard, and is not affected by line-voltage 
variations. Explanation and instructions 
are covered in a 50-page manual accom­
panying the plotter. For full details, see 
Bulletin GEC-851.

General Electric Company, Apparatus Sales Division
Section F667-27, Schenectady 5, New York

Please send me the following bulletins:

□ 
□ 
□

for reference only X for planning an immediate project

GEA-4138 Thyrite Resistance Material

GEA-4493 Selector Switches

GEA-5729 Hermetically Sealed Relays

GEA-5777 Drawn-oval Capacitors

GEC-851 Analog Field Plotter

GEC-964 Low-voltage Coil Tester

Name

Company

State

CIRCLE ED-4 ON READER-SERVICE CARD FOR MORE INFORMATION
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Ultrasonics in Sandpaper Manufacture . . . 
Ultrasonics and electronics are now used to 
control one phase in the manufacture of sand­
paper. Ultrasonic waves measure the sound­
wave energy required to mix a batch of sand­
paper adhesive. This energy is proportional to 
the viscosity of the mix. A computer, fed by the 
ultrasonic signal, calculates the viscosity infor­
mation and relays it to an electronic recording­
controlling instrument, which is made by Min­
neapolis-Honeywell Regulator Company, Minne­
apolis, Minn. This instrument automatically 
maintains the proper viscosity of the mix. The 
process is used by the Carborundum Company.

Corrosion-resistant Synthetic Rubber . . . Re­
sistant to strong acids such as fuming nitric and 
sulfuric acids, a newly developed synthetic rub­
ber is also unaffected by hydrocarbon fuels and 
lubricants, oxygen, ozone, and sunlight. It also 
has good electrical insulation qualities.

Known as “KEL-F” fluorocarbon elastomer, 
it was developed by the Office of the Quarter­
master General, Department of the Army, and 
the M. W. Kellogg Company, subsidiary of Pull­
man, Incorporated. This synthetic is noninflam 
niable, tough, abrasion and heat resistant, and 
can be processed and vulcanized on conventional 
rubber equipment. The KEL-F elastomer is 
serviceable over the temperature range from 
— 15°F to 400°F. The synthetic may also be 
used for coating or treating paper, fabric, wood 
or metal in the conventional manner, either 
from a water emulsion or solvent system.

A pilot plant is expected to be in production 
late this year. All available material for some 
time will be used by the military, but samples 
will be made available for tests by industry.

WCEMA Scholarship Fund Drive . . . Members 
of the West Coast Electronic Manufacturers’ 
Association have begun their 1954 Scholarship 
Fund Drive, which should help solve the prob­
lem of attracting more qualified men into the 
electronics field. Initiated in 1952, the Fund 
last year distributed $6400 to prospective elec­
tronic engineers studying at nine West Coast 
schools as a result of contributions from 56 elec­
tronic firms.

Any firm affiliated with the electronics indus­
try may contribute. Names of all contributors 
will be publicized at a later date, as well as 
names of the winning students. To make a dona- I 
tion to the fund, or to obtain copies of an infor- I 
mation brochure, write to Mr. Paul Tartak, I
Tartak Electronics, 2979 North Ontario Street, I
Burbank, Calif. Checks should be made payable I 
to “WCEMA Scholarship Fund.” I

71954 ELECTRONIC DESIGN
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Breakdown Voltage 
of Capacitors

phenomenon. A plot of the experimental data from i 
group of 25 paper capacitors indicates that there are 
96 chances out of 100 that the capacitors will fail if 
voltages up to 1700 are applied. If this maximum 
voltage is held to 900, the chances of capacitor failure 
are reduced to 2 in 100.

ité+í t ■c

These smallest-value data 
are plotted on extreme­
value probability paper 
and tend to approximate 
a downward-sloping line. 
The proximity of the plot­
ted points to a straight 
line representing the theo­
retical curve is an indica­
tion of how well the data 
fits the theory.

Electronic Turnpike Tolling . . . Errors in vehicle 
tolling are avoided in newly developed tolling equip­
ment, which also offers improved auditing and ac­
counting statistics. All terminals and interchanges on 
the 360-mile Pennsylvania Turnpike will be equipped 
with the devices in the fall of 1955.

Developed by the International Business Machines 
Corporation, New York 22, N. Y., the new system is a 
combination of photocells, specially-designed weigh­
ing platforms and toll recorders that both count the 
number of axles on each car or truck entering the 
turnpike and weigh these vehicles even while they 
are being driven up to the toll booth. Even when 
following bumper to bumper, vehicles may be pro­
cessed without delay. The system does not require any

now followed by drivers

Engineering Review

Extreme-Value Techniques For Engineering Prob­
lems . . . New statistical methods for evaluating 
research and development programs at the National 
Bureau of Standards, Washington 25, D. C., are be­
coming as much a part of experimental procedure as 
other forms of applied mathematics. One program, 
originally sponsored by the National Advisory Com­
mittee on Aeronautics, is concerned with the effects 
of maximum gust velocities on aircraft structures. 
NBS has been concerned with the mathematical treat­
ment of extreme values and the utilization of these 
and other data as a means of predicting future per­
formance.

Extreme-value theory can be used also to study the 
smallest extremes, in which case the steps in applying 
“smallest-value” theory are very similar to those in 
the largest values. For example, engineers have long 
been interested in the problems of predicting the ten­
sile strength of a bar of homogeneous material. One 
approach is to regard the specimen as made up of 
many small pieces of very short length. The tensile 
strength of the entire specimen is obviously limited 
by the strength of the weakest of these small pieces. 
The tensile strength, at which the entire specimen 
will fail, therefore, is a smallest value phenomenon.

Another application of this theory is in studying 
the breakdown voltage of electrical capacitors. The 
theory behind the statistical analysis is that every 
capacitor contains flaws that are conducting particles. 
The capacitor breaks down at the voltage passed by 
the weakest particle. This point is a smallest-value

change in the procedures 
using the turnpike.-5.0 -6.0 -7.0

lili

Preheater Raises 
Tube Output

This pre-heater was de­
signed to increase receiv­
ing tube production. An 
operator, lower right, 
places the unsealed tubes 
on the conveyor belt, 
which moves each tube 
through the pre-heater, 
where its envelope is tem­
pered, to the sealing 
machine operator. Devel­
oped by Sylvania Electric 
Products, Inc., at their 
Emporium, Pa., plant, it 
replaces a slower, circular 
pre-heater.
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Meetings
April 19-20: Symposium on the Automatic Produc­
ts in of Electronic Equipment. Sponsored by Stanford 
Research Institute and the U. S. Air Force. Fairmont 
Hotel, San Francisco, Calif. Contact L. K. Lee, head 
o Advanced Techniques Group, Stanford Research 
Institute, Palo Alto, Calif.

April 21-23: AIEE Conference on Feedback Con­
trol. Claridge Hotel, Atlantic City, N. J. General 
( haiman, A. G. Kegel, Westinghouse Electric Corp., 
f riendship International Airport, Baltimore, Md.
April 24: Eighth Annual Spring Technical Confer­
ence of the Cincinnati Section of the IRE. For infor­
mation contact LaVern, Crosley Division, Avco Engi­
neering, Inc., Cincinnati 25, Ohio.
April 28-30: First West Coast Meeting, Radio Tech­
nical Commission for Marine Services. St. Francis 
Hotel, San Francisco, Calif. For information contact 
Robert E. Mayer, 16 California Street, San Fran­
cisco 11, Calif.
May 4-6: 1951 Electronic Components Conference. 
Department of Interior Auditorium, Washington, 
D. C. Advance registrations may be made through 
A. E. Zdobysz, Treasurer, 1954 Electronics Compo­
nents Symposium, 1 Thomas Circle, Washington, D. C.

May 17-20: Basic Materials Conference and Expo­
sition: International Amphitheatre, Chicago, Ill. For 
information contact Clapp & Poliak, Inc., 341 Madi­
son Ave., New York 17, N. Y.
May 24-26: Conference on Telemetering. Under the 
joint sponsorship of IRE, AIEE, Institute of Aero­
nautical Sciences, and the Instrument Society of 
America. Subject matter will be of wider scope and 
deeper interest as a result of the considerable amount 
of telemetering and remote control recently devel­
oped. General Chairman, AV. J. Mayo-AArells of the 
Applied Physics Laboratory of Johns Hopkins Uni­
versity. Contact AIEE, 33 AVest 39 Street, New York 
18. N. Y.

June 7-10: National Plastics Exposition and Tech-

Uniformity

Ruggedness 

Reliability 

make the

New Standard for 
Electrical Uniformity

400% More Rugged

Unmatched Reliability

h irai Conference: Public Auditorium, Cleveland,
Ohio. For information contact E. L. Frantz, Society 
of the Plastics Industry, Inc., 67 W. 44 Street, New

June 16-18: High Vacuum Symposium. Sponsored 
by Committee on Vacuum Techniques. Berkeley Car­
teret Hotel, Asbury Park, N. J. For information 
write to P. O. Box 1282, Boston, Mass.
June 21-25: AIEE Summer and Pacific General 
Meeting. Los Angeles, Calif. Contact AIEE, 33 West 
39 Street, New York 18, N. Y.
June 23-26: Acaustical Society of America, 25th 
Anniversary Meeting. Hotel Statler, New York, N. Y. 
For information contact W. Waterfall, 57 East 55 
Street, New York 22, N. Y.
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Electrical Characteristics 
off ML-2C39A*

©CH LED

MACHLETT 2C39A
Preferred Choice of Equipment Manufacturers,

Military and Commercial Users

The ML-2C39A sets the highest standard 
of electrical uniformity for UHF planar triodes.
Close tolerance parallelism between electrodes prevents 
uneven heating at high frequencies, minimizes arcing.

Uniquely processed grid, mechanically stable 
at high temperatures, assures frequency stability 
over broadest range of operating conditions.
Machined emitter surfaces with extremely uniform 
oxide deposit assure optimum cathode emission as well as 
freedom from uneven, grid distorting, heat.
Average strength of the ML-2C39A is over 400% greater 
than any other 2C39A, as measured in torque and pry tests.
Quality in design, materials, and production techniques 
build superior reliability into the ML-2C39A.
Final inspection includes r-f oscillation in both test oscil­
lators, and prototypes of field equipments, to assure tubes 
of high power output and long, trouble-free life.

Heater voltage, 6.3 volts
Amplification factor, 100

Grid-plate capacitance, 2.0 uuf 
Maximum frequency, 2500 mc/sec

Transconductance, 22,000 umhos Useful power output, 12-35 watts 
* Manufactured to JAN specifications.

Also made by Machlett to highest quality specifications:
ML-381 for pulsed applications (3500 V peak; 3 microsecond 
pulse; y2% duty cycle) and the ML-322 clipper diode.

For complete data write to: 
MACHLETT LABORATORIES, INC. 
Springdale, Connecticut

CIRCLE ED-5 ON READER-SERVICE CARD FOR MORE INFORMATION



Engineering Review .. .

Two-color GCA Radarscope ... By electronically 
reproducing a map of the terrain on the radarscope 
in a contrasting color to the “pips” made by ap­
proaching planes, the operator of a new Ground Con­
trolled Approach system has an additional means of 
aiding the pilot in making safer landings. The new 
gear also features immediate identification of the 
plane to be controlled. Up to now radar operators 
seeing the “pips" of a dozen aircraft simultaneously 
on their screens have had to call for specific maneuvers 
in order to identify any one of the planes.

Another feature of the radar is a quick-change 
antenna to permit transmission of a rotating-field 
radar beam for greater penetration of storms and 
heavy rainfall.

Developed at the Baltimore plant of the Radio 
Division of the Bendix Aviation Corporation under 
contract with the Civil Aeronautics Administration, 
the radar actually is made up of two systems. One 
system—airport surveillance radar (ASR-3)—will be 
used for control of air traffic from 20 up to 50 miles 
from the airport and the second—precision approach 
radar (PAR-2)—will come into operation for the 
final landing approach.

The PAR-2 operator observing a plane approach 
the airport will know its position in terms of distance, 
altitude and bearing, lie also can note the plane’s 
position with respect to the instrument landing sys­
tem (ILS) glidepath, which will show on his scope. 
The ILS glidepath, which operates independently of 
the radar, is the radio beam used for normal instru­
ment approaches. The PAR-2 system uses the color 
contrast scope for identifying pips against the map.

The “video map" appearing on the ASR-3 system 
scope automatically changes in size as the range of 
the radar “sweep” is altered. The entire system will 
soon be in use at various airports here and abroad.

Electronic Transmission Line Relay . . . Electronics 
have again replaced mechanical methods, this time 
in a new fast transmission line relay. By utilizing 
only electronic circuits, the designers have eliminated 
the handicap of mechanical inertia characteristic of 
presently used electromagnetic relays.

Maximum response time of the unit is one cycle ol 
system frequency (0.0167sec on a 60cy system). Cir­
cuit breaker tripping at both ends of the line is initi­
ated within this time after the fault has occurred.

Greater economy in power transmission is the re­
sult. Fault-clearing time is reduced, system stability 
is increased, and greater amounts of power can be 
transmitted than previously. Because of the type of 
circuits used, the speed of response to faults is essen­
tially independent of the magnitude or location of

10

the fault as contrasted with the much slower response 
of electromagnetic relays to low magnitude faults at 
distant points on the protected line.

Germanium rectifiers and tantalum capacitors are 
used for compactness. Optimum operation over a 
broad range of control voltage and ambient tempera­
ture is obtained by means of non-linear resistors and 
thermistors in critical circuits, which would other­
wise be adversely affected. Manufactured by the 
General Electric Company, the equipment was re­
cently installed on a 132kv line of the Appalachian 
Electric Power Company in Virginia.

Compact British Photo Receiver . . . British de­
signers are matching the efforts of their American 
counterparts in developing more compact equipment. 
The new D-700-AM Photographic Receiver with its 
power supply, does the same job as gear weighing

eight times as much. It weighs 107 lb including sup­
ply. The units are shown above.

The unit is used by newspapers, business houses 
and weather stations to transmit photographs, ac­
counting information or weather maps, respectively, 
up to 10" x 10-1/2" in size in 8-1/2 minutes. A 
monitor can be connected to the unit to give a simul­
taneous record on direct recording electrosensitive 
paper of the picture being received. The paper is 
used directly for the maps and some business data.

The Receiver is designed for line operation, but an 
FM/AM conversion unit enables the photo to be 
transmitted by radio. The manufacturer is Muirhead 
and Company, Ltd., Beckenham, Kent, England.

Conductive Wax for Batteries . . . An electrieally- 
conductive wax has been developed to improve inter­
cell connections in dry batteries. Solid at room 
temperatures, the wax melts into an easily-applied 
fluid at moderately warm temperatures and cools and 
sets quickly. Greater production is one result.

The wax could replace solder, carbon-impregnated 

varnishes, silver paints and similar materials use i 
for intercell connections. It is difficult to solder t) 
certain metals and the fluxes are corroding. The hig 
heat required for soldering is also injurious. Carboi 
impregnated materials are poor conductors, whib* 
paint-like substances take a long time to dry.

Dr. J. J. Coleman and Sam Kurlandsky, engineers 
of Burgess Battery Company, were awarded a patent

Low-level Altimeter . . . Helicopter pilots can mea 
sure their altitude accurately as low as two feet with 
the nonquantized frequency modulation altimeter de­
veloped by the National Bureau of Standards, Wash­
ington 25, D. C. Present equipment is accurate only 
to the nearest 10 or 20ft. Operating at 10,000Mc, the 
new altimeter uses a modified technique for recog­
nizing short-distance information.

Most frequency-modulated altimeters generate 
high-frequency signals and direct them along a nar­
row path. When the radiated energy strikes a re­
flecting surface (like the deck of a ship), it returns 
io the transmitter-receive!' essentially along the same 
path. Electronic circuits translate into feet the period 
elapsed between the time the signal left the trans­
mitter and the time it returned to the receiver. 
Ideally, the transmitter frequency of such an altime­
ter should be continuously variable. The distance 
between transmitter and the ground would then be 
computed from the frequency difference between the 
received and transmitted signals at the same instant.

Since a continuously varying oscillator of wide 
range is not practicable, the new altimeter employs 
a system of displacing a small portion of the trans­
mitted signal in a frequency shifter by a constant 
amount (about lOOcy) and then combining this por­
tion with the received signal. The combined signals 
are then rectified, amplified, and fed into a counting­
averaging mechanism. Since many more impulses are 
counted by this method in contrast to conventional 
frequency-modulation altimeters, the average value 
is changed by small fractional increments instead of 
integers. Accuracy close to the ground is therefore 
higher. Three systems using this method were devised.

Coop Graduate Electronic Studies . . . Stanford 
University, Palo Alto, Cal., and Sylvania Electric 
Products, Inc. have announced an “Honors Cooper­
ative Program in Electronics” designed to aid out­
standing college seniors who are interested in doing 
graduate work in electrical engineering combined 
with 35 hours per week of electronics employment, 
which will be at Sylvania’s Mountain View Labora­
tories, near the university. The program will start 
September 1 and will have seven men participating 
initially. Each student selected will receive a full 
year of graduate work and an M.S. degree in two 
calendar years. The students will receive a full salary

CIRCLE ED-300 ON READER-SERVICE CARD ►
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Rectifier Molded in Kel-F Plastic, 
Smaller Than a One-inch Cube 
...Boasts 100-G Shock Resistance

TRIFLUORO
CHLORO

ETHYLENE 
POLYMERS

KEL-F

MOLDUÿC 
POWDERS

Unmatched compactness, high 
electrical efficiency under severe 
conditions, and exceptional dura­
bility are advantages gained by 
using “Kel-F” trifluorochloro­
ethylene polymer to insulate this 
double-bridge instrument rectifier. 
The size of the rectifier belies its 
3-ina output from each of two 130- 
volt rms full-wave bridges. Insula­
tion of the many rectifier wafers 
and resistors in the unit is enhanced 
by the exceptionally high electrical 
resistance of “Kel-F”. The high 
strength and stability of the molded 
fluorocarbon block also enable it 
to serve as a mount for parts, since 
the plastic is unaffected by high 
thermal and shock loads.

The parts of the rectifier are 
assembled in a block of injection- 
molded “Kel-F”, which, in turn, 
is encased in plastic. The unit is 
made by International Resistance 
Company, Philadelphia, Pa., to 
specifications of the Raytheon 
Manufacturing (ompany, Wal­
tham, Mass. Rectifier is employed 
in phase-comparator applications, 
has many other potential uses.
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Fur further information auk for 
Applirutiun Keporf F-Í22

A vacuum-tested casing of “Kel-F” 
permits these metal bars to be used 
indefinitely’ to “mix” highly’ corrosive 
acids, alkalis, solvents and peroxides— 
at from minus 200°C to plus 200°C— 
without corrosion or breakage. The 
fluorocarbon “skin” cannot crack or 
chip. Non-porous and non-absorbent, 
the covering is virtually self-cleaning, 
can even be sterilized.

FLUORO
CHLORO

CARBON
PLASTIC

dispersion 
COATINGS

Magnetic Stirring Bars Sealed in Kel-F 
to Stop Corrosion and Breakage

trifluoro 
CHLORO 

ethylene 
polymers

Three sizes of stirring bars are now 
made by the Arthur H. Thomas Com­
pany of Philadelphia, Pa., by sealing 
cylindrical permanent magnets into 
extruded tubing. Extruded from un- 
plasticized “Kel-F” Grade 300 by the 
Plax Corporation of Hartford, Conn.

Fur farther information auk fur 
Appliratiun Krpurt C-ffS

oils 
WAXES 

greases

it Registered trademark for The Al. JI”. Kellogg Company's trifluorochloroethylene polymer products. (SEE REVERSE SIDE)
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Meklers Fabricators

Electronic Tube Caps boost performance 

of high-altitude communications 

equipment, removing interference 

from thermal cycling, high humidity.
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- Leading molders, extruders and fabri­
cators specialize in the production of mate­
rials and parts made of “Kel-F” . .. each 
month this column will spotlight several 
of these companies with their principal

_ services and products.

Output, Simplifies Maintenance
Molding this coil connector for a minia­
ture motor from “Kel-F” made possible 
the addition of a vital brake clutch, a 
sharp increase in output and the use of 
time-saving solderless terminals—with­
out increasing the unit’s size.

High insulation resistance of “Kel-F” 
under thermal cycling, allowed specifi­
cation of a lighter connector for ef­
fective insulation over the temperature 
range of minus 65°F to 200°F without 
tracking or shorting. Exposed to high 
humidity, the plastic’s zero water ab­
sorption prevents arcing or dissipation. 
Then non-wetting and smooth surface of 
the molded connector is fungus-inert.

The connector is injection molded 
from “Kel-F” unplasticized polymer 
by the United States Gasket Company 
of Camden, New Jersey. The Grand 
Rapids Division of Lear, Incorporated, 
manufacturers of precision aircraft in­
struments and electronic systems, uses 
this connector in a D.C. motor.

for further information auk fee 
Application Report F-12H

DESIGN and PRODUCTION NEWS
Coil Connector of Kel-F Boosts
Actuator Motor Performance and

KEL-F

molding
POWDERS

kel-f

FLUORO 
CHLORO 

CARBON 
PLASTIC

KEL F

DISPERSION 
COATINGS

KEL F

Brilhart Plastics Corporation
Mineola, N. Y.
Injection, Compression & Transfer

Molding
Electrical & Electronic Components
Gaskets, Diaphragms & “O" Rings

Fluoro Plastics, Incorporated
Philadelphia, Pa.
Compression & Transfer Molding
Gaskets & “O" Rings; Valve Seats; 

Containers
Electrical & Electronic Components

The Garrison Company
Kenilworth, N. J.
Extrusion & Production Machining 
Electrical & Electronic Components 
Wire Insulation

Penn-Plastics Manufacturing Co.
Glenside, Pa.
Compression & Transfer Molding
Electrical & Electronic Components

Porous Plastic Filter Company
Glen Cove, N. Y.
Porous Filters

unie*

P™I

' Registered trademark for I he Vf. II Kellogg Company's triflaorochloroethylene polymer products.
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Welding, by “hot gas” method being 

used in fabrication of corrosion-re­

sistant feed hoppers.
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Recent Significant 
Developments in “Kel-F

Asbestos, Glass Fiber, other fillers being 

successfully incorporated in molded 

parts in high temperature, corrosive 

valve service, structural electrical 

members.

Float Bodies of “Kel-F” and powdered 

metal incorporated in flowmeter 

bodies machined of “Kel-F” for 

smaller, more accurate measuring de­

vices for severe corrosives, liquid or 

gaseous.

CHEMICAL 
MANUFACTURING 

DIVISION
M.W. KELLOGG

PULLMAN
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THEN Seletron

of long
runs. i'.

How’s this for continuous performance

SELENIUM RECTIFIERS

career
development ; and be able to

meet the university's admission requirement

CIRCLE ED-6 ON READER-SERVICE CARD FOR MORE INFORMATION
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Alore
Cur-

OTHER TYPES OF RECTIFIERS TOOK 
THEIR TOLL AT THE TOLL GATES

information can

proper government clearance; desire

In Radio and Electronics Since 1922
SALES OFFICES: 251 WEST 19TH STREET, NEW YORK 11, N.Y., WATKINS 4-3633, FACTORIES IN BROOKLYN, N. Y.

Seletron and Germanium Division
RADIO RECEPTOR COMPANY, INC

PUTT OPtRATING 24 HOURS 
SAVS A YIAR.

lier, Industrial Relations Dept., Sylvania Electric 
Products, Inc., 1740 Broadway, New York 19, N. Y.

Dunking Radar
Scene from "Ready For Sea", a motion picture de­
picting the production and testing of this marine 
radar is available for group showings. Scenes in the 
16mm film include testing under extremes of tem­
perature, vibration and salt spray. Bookings can be 
made through the public relations department, 
Raytheon Manufacturing Company, Waltham 54, 
Mass. The motion picture is 13 minutes long.

Back in 1948 an ad we ran told how Seletron Selenium Rectifiers 
were operating successfully in a new installation on the toll lanes 
of New York’s great Triborough Bridge.

Today after many years Seletron’s hit performance still continues. 
As a result, additional installations have been made at other tunnels 
and bridges under control of the Triborough Bridge Authority. These 
rugged rectifiers are giving positive proof of their long-lasting depend­
ability on the bridge and in hundreds of other diversified applications.

If you have a spot in your plans for selenium rectifiers, you need 
Seletron. Write us now without obligation, won’t you, or study 
our catalog in Sweet’s Product Design File. We also manufacture 
germanium diodes and transistors.

Perhaps you hove a laugh rectification problem that SELETRON engineers con solve. Will you 
write and tell us about it now* Our general catalog is yours for the asking, too Just address 
Dept ES-24

SIIITRON A «(RMAUIUM OIVISIOH

RADIO RECEPTOR COMPANY, INC.

INSTALLATION AT TRIROROUGH BRIDGI. 
40 VOLTS OUTPUT 4» AMPS. CONTINUOUS

from Sylvania based on a 40-hour work week and 
also will be reimbursed for 50% of the tuition fees.

An applicant must be either a senior electrical en­
gineer, physics or mathematics major in the top 10% 
of his class; an American citizen; able to obtain

ENGINEERS working on New York'» great Tri. 
borough Bridge had a problem> Existing reeti 
tier installations controlling 22 toll lanea were 

not efficient. . . They were far loo bulky for the 
current and ■ ollagea delivered. . . They generated Ina 
much heal.

The .olulian? Ralph M Thompson of the Elec­
tronic Signal Company, Williston Park, L. I., Io 
whom th« contract was let chose and installed 
SELETRON Selrntum Rectifiers built on aluminum 
... and th«* problem craved In exist! Foe SELETRON 
Se/emum Rectifiers ai tually require no more than 
I Sth the «pace needed for the old equipment; they 
have low internal heal losses, and afford much belter 
voltage regulation.

The Trihorough Bridge installation la typical of 
hundreds of other applications where “job-raled” 
SELETRON Selenium Rectifier» have paid off in lop 
|N-rformunrc. Thev are available in a variety of 
assemblies to rover a wide rang«* of current» and 
voltages.

i; - ■1 BRIDGED THE GAP!SELENIUM BECTIFIEBS »nwvtv ina, vmi.
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By Arthur L. Kaufman, Project Engineer 
C.G.S. Laboratories, Inc., Stamford, Conn.

Fig. 2. (right) In this plot of tem­
perature vs. resonant frequency 
for various d-c control currents in 
the control winding of the Incre­
ductor, a control current of I Orna 
is shown to have a nearly zero 
temperature coefficient.

Fig. I. A curve showing hystere­
sis effects in the Increductor.

FREQUENCY IN MEGACYCLES

with Controllable Inductors
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THE “Increductor” controllable inductor is based on 
" the phenomenon of decreasing incremental perme­

ability with increasing magnetization of a magnetic 
core to vary the inductance of its signal winding. 
This is done by means of a control winding whose 
current varies the core's magnetic state. The unit is 
designed so that no inductive or capacitive coupling 
will exist between the two windings.

In the Increductor a continuous change of per­
meability over wide ranges is generally the desirable 
feature. The rate of change of incremental perme­
ability with magnetizing force, or ampere turns, 
varies with the material used. By choice of proper 
materials, it has become possible to apply this feature 
from the sub-audio frequencies to signals in excess 
of 250Mc.

As in practically all magnetic devices, hysteresis is 
present. Fig. 1 illustrates its effect in Increductors as 
a different apparent resonant frequency for the same 
value of control current depending on the direction 
in which the point is approached. By the addition 
of a bias winding, which is similar to the control but 
usually has few’er turns, it is possible to utilize the

12

frequency range between the residual and coercive 
flux points without reversing control current. Where 
hysteresis is undesirable, special circuitry has been 
developed to markedly reduce its effects, as well as 
those of inductance shift with temperature.

There is a value of d-c flux at which the tempera­
ture coefficient of practically all Increductors is 
effectively zero from —50°C to 80°C. Fig. 2 illus­
trates curves showing this behavior where tempera­
ture is plotted against resonant frequency for given 
values of control current. At lOma the temperature 
coefficient is nearly zero. In certain narrow-band 
applications the unit can be designed to operate about 
this point. In applications where the units are swept, 
this behavior means that with an increase in ambient 

spectrum for which the unit is designed and its 
behavior in a tuned circuit. All this information is 
concisely described in the “Q map,” as shown in 
Fig. 3. It incorporates a plot of frequency vs induc­
tance on log paper. For every inductance setting of 
an Increductor there is a certain value of Q at each 
frequency. If these Q’s are measured on a Q-meter, 3 
and all points having equal Q’s are joined, a family 
of curves is obtained. Along the inductance axis a 
nomograph showing values of increasing control cur­
rent for corresponding values of decreasing signal 
inductance may be added. Notice that the scale shows 
a value for demagnetized or f0 state as w’ell as at 
residual flux.

Due to the effective distributed capacitance of the 
signal winding, apparent inductance increases with 
frequency. To avoid this ambiguity, only true in­
ductance is plotted. Distributed capacitance for each 
unit should be added to the total capacitance for 
impedance, bandwith and other calculations.

The Q’s that are plotted are those as read directly 
on a Q-meter. Due to the fundamental Q-meter t 
circuit, the Q as read must be multiplied by the ratio
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of operation that might be followed by an r-f 
pl ¡tier or L-C oscillator.

In general, what is desired in both cases is 
rising directly with frequency. In the former,

^0

Q/
UNIT XR-66

8 1.0

Fig. 3. Pertinent design information for a particular Increductor can be summarized 
in a group of curves known as a "Q'1 Map. An example of a "Q" Map is shown below.

’ 100
80

U added to resonate -|- C distributed)/(C added to 
esonate) to get the Q corresponding to the definition 
j = /r/bandwidth. This is important where the In- 

• reductor is operated with small values of external 
apacitance and the distributed capacitance becomes 

significant in comparison.
If lines of constant capacitance operation, as in a 

parallel tuned circuit, are drawn on this log log 
graph they have a slope of —1 2. This follows from 
i he expression fr = An example is the
200uuf line which shows the related effects of Q and 
frequency as the inductance changes. This is the line

Units have been designed to give rapid variations of 
inductance. A magnetic switch is an example of this, 
where switching rates in excess of lOOkc between two 
discrete magnetic states have been achieved. Wide 
band fm oscillators can be built having modulation 
rales up to several megacycles.

Development to date has produced units having 
inductance changes of 400 to 1 in the frequency 
region to lOMc with reduction in range over lOMc. 
At lOOMc frequency shifts of 3 to 1 in tuned circuits 
have been achieved. Oscillator units have been oper-

atcd at signal frequencies in excess of 300Mc. Peak 
Q values of over 200 have been achieved in the fre­
quency region of several kilocycles to lOMc. Above 
this range, Q's of 30 to over 100 have been achieved 
up to 250Mc.

Low-level Increductors require from O.lmw to Iw 
or 2w control power for full inductance variation, 
with typical units requiring 50 to 250mw. One high 
power inductor delivers over 80w of r-f power with 
a 2:1 frequency swing and requires lOw of control 
power.

in 
ic-
of 

ich 
er, 
iiy 
; a 
ur-

keeps the resonant circuit impedance constant for 
(-onslant gain over the band and, unlike a variable 
capacitor, offers constant bandwidth as frequency 
rises. In the latter, the resonant circuit impedance 
is again kept constant for constant amplitude of 
oscillation when <2 rises directly with frequency.

R-L Wien Bridge Oscillator

In an R-L Wien bridge oscillator, where f is 
inversely proportional to the first power of in­
ductance, the line of operation is along a slope of —1. 
Maximum Q may be obtained by operating along 
the ridge of the Q contours and eventually passing 
through maximum Q, which has a value of 70-}-. 
This line of operation is labelled “A” in Fig. 3.

A line of operation representing a. constant parallel 
resistance across a varying inductance is in the upper 
right-hand region with a slope of -J-l. The Q of the 
unit should be denoted by Q = RpwL. A line of 
operation representing a constant resistance in series 
with the varying inductance is in the lower left-hand 
region and also has a slope of -|-1. Q is then expressed 
as Q = wL/Rs. In general by sacrificing range, Q 
increases, and vice versa.

Since the control w inding is inductive, it is gener­
ally desirable to operate the Increductor from a high 
impedance source, such as a 6AQ5, to avoid loss of 
high frequency components in the control current 
signal. For very rapid sweep rates, the stray capaci­
tance of the control winding circuit should be kept 
to a minimum.

Applications

The Increductor, which has the life and rugged­
ness of a transformer, lends itself to many applica­
tions. These include swept oscillators, automatic 
frequency control, wide and narrow band fm oscil­
lators, swept receivers of both the TRF and superhet 
type where several r-f stages and an oscillator stage 
can be accurately tracked, variable high pass, low 
pass, band pass, and single side band filters, delay 
lines, Wien bridge and frequency shift oscillators.
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LOOK!
— CORROSION-RESISTANT — 
PYGMY MOYOR GENERAYORS

2.10

Eclipse-Pioneer
TYPICAL ELECTRICAL CHARACTERISTICS

GENERATOR DATA
Linearity—16 of 1% to 4000 rpm
Output—300 mv/1000 rpm with 18 volt, 400 

cycle excitation
Null—10 mv or less

MOTOR DATA
18 or 26 volt, 400 cycle, 2-phase low inertia 

motor

As one of the world’s oldest and largest producers 
of synchro-type equipment, we are ideally quali­
fied to provide you with the right answer to your 
motor generator needs. Why not take advantage 
of our long, practical experience? Call on us 
for recommendations based on handling your 
individual problem most efficiently.

ECLIPSE-PIONEER DIVISION OF WATIOV

For full details, write Department F. J?/

TETERBORO, N. J. '

Export Sole»: Bendix International Division, 205 East 42nd St., New York 17, N. Y«

CIRCLE ED-7 ON READER-SERVICE CARD FOR MORE INFORMATION



Low-Distortion

Magnetic Modulator

Fig. I. Biased and unbiased 

operation of the modulator.
CCURATE and stable conversion of low-level d-c 

Jsignals into proportional a-e signals and almost 
unlimited life are outstanding characteristics of 
the F5A Series magnetic modulator (above, right). 
Operating over a range of 60 to 10,000 eps, with a 
lOOkc limit for low-impedance types, the modulators 
are shockproof and virtually unaffected by tempera 
ture and humidity changes.

These low-distortion units can utilize signals from 
thermocouples, strain gages, telemetering systems and 
certain computing devices, and can also serve as a 
variable inductor in sweep oscillators and other tuned 
circuits. The units are magnetically shielded and 
hermetically sealed. They respond quickly.

The magnetic modulator operates on the principle 
that the application of a d-e magnetomotive force 
to a magnetic circuit excited beyond saturation will 
result in the generation of an even harmonic flux. 
If the magnetic circuit is so highly biased that little 
flux change occurs during the excitation cycle, the

appli< 
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Fig. 2. A circuit diagram showing the modulator feeding a discriminator.

470 K

I.L.S.D.C. VOLTAGE 
ÎI50 MV. D.C.

—7^
12 AY7

400 CYCLES 
excItation

D.C. BIAS
I00K55MF

470 K

I00K

400 GPS.

MAGNETIC 
MODULATOR

LOCALIZER 
CENTERING

♦AMPLIFIED D.C. 
CONTROL VOLTAGE
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ELECTRONIC DESIGN

sensitive device 
waveform pre-

Literature on any of the above instrument» »ent on request. 
WESTON Electrical Instrument Corporation, 614 Frelinghuysen 
Avenue, Newark 5, New Jersey.

fundamental or second-harmonic, is 
soidal. When used with a frequent

, zz® WESTON Bi-metal thermome­
ters are rugged and dependa­

ble, and are readily adaptable for built-in needs. Available in angle 
and straight stem types, stem lengths from 2" to 72", scale lengths 
3.40" to 9", ranges low as —100°F. and high as +1000°F. Corro­
sion resisting stainless steel stems — accuracy 1% of thermometer 
range.

ity, second-harmonic operation is recommended.
Fig. 1 shows circuits of the two types of opera­

tion. An output coupling transformer with a large 
step-up ratio provides maximum output voltage into 
a high-impedance load. The basic output wave, either

WESTON panel instruments 
are available in IM", 2M", 3M", 

4M" and 5M" sizes in all required ranges and types, including d-c, 
a-c, rectifier and thermocouple types. Approved ruggedized and 
sealed instruments available in all types m 2M" and 3M" sizes. Spe­
cial panel bulletins give complete information.

; I .J'-I'-'WESTON electrical tachome­
ter indicators are available with 

scales calibrated in RPM, or any function of RPM, such as feet per 
min.—pieces per hour, etc. Indicators can be mounted remotely; 
and if required, more than one indicator can be operated from one 
generator. Special compact, lightweight a-c and d-c generators 
permit wide flexibility in mounting and connection arrangements. 
Directly indicate speeds from 1 RPM to 40,000 RPM or higher.

t _ j WESTON “pei -c» nt load” am­
meters and wattmeters make it

easy for operators to secure optimum production from lathes, mill­
ing machines, automatics, grinders, etc. Prevent overloading—re­
duce tool breakage — assure uniform quality with fewer rejects. 
Other scale calibrations also available.

quafe filtering. The signal-output winding is wound 
around two toroidal magnetic cores which are excited 
in phase opposition so that their no-signal fluxes 
oppose, giving substantially no output with no input.

Manufactured by Lear. Incorporated, 11916 West 
Pico Blvd., Los Angeles 64, Calif., the units are 
offered in single- and dual-channel models with a 
signal winding resistance of 700 ohms and an impe­
dance of 4000 ohms at 400cps. Units with signal 
winding resistances of 1, 25, and 3000 ohms can be 
supplied on order. The excitation winding is of low 
impedance and requires a normal excitation current 
of 200ma. Normal signal range is 0-150mv.

With fundamental frequency operation, minimum 
output does not occur at zero signal input. For the 
standard models the null is displaced from zero 
input point by less than 6mv. For special applica­
tions, it is possible to provide all models built to 
better than this standard-production tolerance.

Fig. 2 shows the modulator in a typical application 
feeding a discriminator. With no signal input, the 
resulting voltage across the output terminals is zero 
because the voltages across the load resistors are equal 
in magnitude and opposite in polarity. Since funda­
mental frequency output is desired, a d-c bias cur­
rent is superimposed on the excitation current.

sents no problem, and excellent linearity results.
When a pure waveform is necessary, tuning the 

output transformer with a capacitor, as shown in

FOR PRODUCTION MACHINES

FOR ELECTRONIC EQUIPMENT

FOR RPM MEASUREMENTS

FOR TEMPERATURE MEASUREMENTS



solved THIS marking problem

IMPROVED PRODUCT APPEARANCE 
-LOWER PRODUCTION COSTS

A manufacturer of wood screws increased his product’s retail mer­
chandising appeal by changing from cardboard boxes to plastic tube 
containers which clearly display the screws. He now prints all label 
data directly on the cylindrical container with a Markem machine. 
Quickly changed variables in imprints include: quantity, type of plat­
ing, head type, length and size. Containers are imprinted as and when 
needed; no inventory of marked containers need be maintained. The 
method eliminated outside printing changes, tremendous paper label 
inventories, and labor of label application. One Markem machine, print­
ing at production rates in exact quantities, has made possible the more 
attractive and appealing package and at the same time reduced pro­
duction costs appreciably.

the MARKEM METHOD can help yojj
___ __—________________________________________________________

This is just an example of how Markem 
solves industry’s marking problems. The 

complete Markem Method consists of: 
(1) ANALYSIS of your marking or imprinting 

problems, (2) RECOMMENDATION 
of appropriate Markem Machine, 

Markem Type and Markem Ink, and 
(3) SERVICE—in installation, instruction, 

maintenance and supply.

If you want to mark products, parts or 
packages for identification, control 

or market, get in touch with Markem. 
The Markem Method has been providing 
a single source for savings m time, effort 

and inventory ... since 1911.

Markem Machine Company, Keene 19. N. H., U.S.A,

TO

CIRCLE ED-9 ON READER-SERVICE CARD FOR MORZ INFORMATION 
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Panel-Mounted VTVM

Fig. 2. Circuit diagram of the VTVM.

200UADC

plica

iN46 OR
IN69

Fig. I. The Type A VTVM 
is available in 10 different 
ranges from lOmv to 300v.

4150V DC 
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^^CCUPY ING the same panel space as a 3-1 2" 
meter, the miniaturized, panel-mounted vac­

uum tube voltmeter, shown in Figs. 1 and 3, is 
4-1/2" deep and only weighs 1 lb. The designer of 
production or airborne gear can include complete, 
high impedance, a-c measuring circuits in equip-
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MODULATION

ELECTRONIC DESIGN

Moloney HiperCore Electronic Cores are 
available to manufacturers in any quantity 
in more than 1000 stock sizes or to your 
own special specifications.

showing its miniaturized construction 
and terminal board.

view of the VTVM

edized version that uses

POWER AND FILAMENT TRANSFORMERS • FILTER REACTORS •

MIL-M-10304 meter and long-life, hermetically 
sealed electronic components that will meet ap­
plicable government specifications. The D'Arsonval 
meter movement has a zero left scale and provision 
for external zero adjustment. All the meters are 
calibrated for nonmagnetic panels, but meters 
alibrated for steel panels can be specified. Screw- 

lype terminals are standard, but solder terminals 
• ml other special modifications can be specified.

ment without requiring external meter test jacks.
Manufactured by Trio Laboratories, Post Office 

Box 143, Wantagh, N. Y., the Type A Vacuum 
Tube Voltmeter is available in 10 different ranges 
from lOmv rms to 300v rms with full-scale sensi­
tivity on single scales. Utilizing the feedback 
amplifier circuit shown in Fig. 2, the unit uses 
germanium diodes in the bridge circuit for good 
linearity and stability, ami ruggedized, long-life, 
subminiature, preferred-type vacuum tubes.

The meters do not include a power supply, but 
require 6.3v at 0.45amp and 125-200v at 3ma- 
(maximum), which are generally available. Other 
models are designed with a power supply included. 
With an input impedance of 1 megohm and an 
accuracy of 3%, the meter can be used for mea­
surements from 20cy to 50,000cy. Multiple scales 
ami higher input impedances can be specified.

For military applications, the Type A VTVM is

TRANSFORMERS • PULSE TRANSFORMERS • CHARGING REACTORS . . . 
NOW available to industry for applications which require the quality 
and superior performance characteristics of Moloney Transformers. 
Engineered to your specifications, tested to your specifications, perfor­
mance to your specifications. Produced in any quantity . . . send your 
inquiry to us now for prompt attention.

Physical Characteristics: Per MIL-T-27 • Hermetically 
Sealed • Solder-sealed Bushings • Oil Filled 
Askarel Filled • Air Cooled; Class A, B and H.

Write for Bulletin SR-205 describing HiperCore Electronic Cores and 
Bulletin ST-3505 describing Specialty Transformers.

Manufacturers of Power Transformers • Distribution Transformers • Load Ratio Control ■
Transformers • Step Voltage Regulators • Unit Substations • Electronic Transformers "

SALES OFFICES IN ALL PRINCIPAL CITIES • FACTORIES AT ST. LOUIS 20, MISSOURI AND TORONTO, ONTARIO, CANADA
CIRCLE ED-10 ON READER-SERVICE CARD FOR MORE INFORMATION



Printed Circuit Connectors

uector with 5/641
1-25/64 size

2. Various

ELECTRONIC DESIGN ELEI

The contact of the female connector is a ribbon of 
gold-plated nickel silver backed with a supporting 
layer of specially developed elastomer. The compres­
sive load formed by the edge of the printed circuit

female connectorupon being inserted into

ÇIDE-BY-SIDE, end-to-end, and a wide variety of 
other types of mounting are possible with “Cir­

con” miniature and subminiature connectors, one of 
which is shown in Fig. 1. Rectangular in shape, their 
modular construction permits quick and economical 
installation of connectors having practically any 
number of contacts. They are especially suitable for 
printed circuit applications, at the same time affording 
ease of connection to non-printed circuitry through 
mating male connectors, as shown in Fig. 1.

Fig. 2. Two different circuits using Circon 
connectors. The left illustration shows how 
these connectors are strong enough to 
physically support a small circuit. Two sizes 
of the connectors are employed to connect 
three circuits below.

electrical connection, as shown
mounting arrangements are shown in Fig. 3.

The subminiature connector is mounted with No. 0 
machine screws through the metal sleeve provided. 
The miniature type is mounted with No. 4 machine 
screws or the equivalent. The polarizing pin in the 
female connectors also permits mechanical locking of 
a printed circuit or male connector into the female 
connector simply by replacing the normal polarizing 
slot in the printed circuit with a round hole. A pin 
can then he inserted in the hole.

Fig. I. Cable bunches can be con­
nected to printed circuits through a 
male Circon connector (right) and 
the female Circon unit.

contact spacing is 1/4" x 7/16" x 
A subminiature series 12-contact

maintains a low-resistance contact providing in­
creased protection against humidity, breakdown, 
corona and leakage under high altitude or adverse 
environmental conditions. Sliding insertion w’ipes the 
contacts on mating.

The Circon series consists of 32 models, 16 each in 
miniature and subminiature types in basic modules 
of 2, 4, 6 and 12 contacts. The miniature type is 
rated at 500v d-c at sea level between contacts and 
between contacts and mounting sleeves. Its current 
rating is 2amp per contact. The subminiature type 
is rated at 30()v d-c between contacts. Its current 
rating is lamp per contact.

A typical miniature series 12-contaet female con-

female connector with 3/64" contact spacing is 1/4" 
x 5/16" x 55/64" in size.

Available in three gages to accommodate 1/32", 
3/64" and 1/16" thick printed circuits, they are made 
by Circon Component Company, 17544 Raymer 
Street, Northridge, Calif. The connectors can be used 
with circuits printed on ceramic and other body ma­
terials as w’ell as plastic laminates. On printed circuits 
of small size, the female connector will often provide 
adequate mechanical support to the circuit as well as
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In the diagram, you can see how a 
Clifford Bellows (A) can be inserted in 
the deflection plate circuit. Plates can 
be adjusted within the TV tube without 
affecting the vacuum.

also act expansion chambers

If you can physically move the deflec­
tion plates within a TV tube without 
breaking the hermetic seal, you will get 
much finer tuning, clearer images. But 
how can this be done?

tandem for utmost flexibility,

CLIFFORD MANUFACTURING 
COMPANY, Grove Street, Waltham 54, 
Massachusetts. Div. of Standard-Thomson 
Corporation. Sales offices in New York; 
Detroit; Chicago; Los Angeles; Waltham, 
Massachusetts.

Zone........... State

To make any physical adjustment with­
in a vacuum, you need a seal that is both 
leakproof and flexible. This is what you 
get when you use a Clifford Bellows. For 
instance —

WHY ADJUST A COLOR 
TV TUBE FROM WITHIN?

wn.
ïrse

and 
•ent 
ype 
•ent

Fig. 3. Various mounting arrange­
ments for Circon connectors en-

ing 
pin

ade 
ner

Company........

No. and Street

ma- 
uits
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Although bellows aren’t always fea­
tured in engineering courses, they have 
proved a welcome solution to many engi­
neering problems.

The color TV tube application outlined 
above is but one of many ways in which 
these leakproof, flexible assemblies can 
prove useful. For instance, in the elec­
tronic field, Clifford Hydron Bellows 
change the frequency inside magnetron 
tubes, make adjustments inside hermeti­
cally-sealed instruments, move variable 
plates inside vacuum capacitors. They

mercury-filled wave guides, oil-filled 
transformers and other electronic and 
electrical equipment.

Clifford Hydron Bellows permit ex­
tension, retraction and 360c rotations 
with 100% metallic seal.

1 in 
lies

CLIFFORD MANUFACTURING COMPANY
134 Grove Street, Waltham 54, Massachusetts

Gentlemen:
Please send me information on bellows application for vacuum tube adjustments. Also for: 
□ Transmitting motion between mediums ! 1 Controlling and indicating temperature □ Sealing 
rotary shafts or packless valves □ Transmitting motion hydraulically to remote points 
□ Providing for thermal expansion □ Providing shock mounting or vibration dampening 
□ Differential pressure maintenance

Have you 
ever worked

I--- - TUHMINALi 
SOLDERED TO 

PRINTED CONDUCTORS

CLIFFORD 
c MANUFACTURING CO 
LV WAITHAM MASS



Of AIRCRAFT CONTROL SYSTEMS

SERVI
brings years of experience 

to your specific requirements in 
centralized air data computation. There 

is no limit to the number of outputs 
—the number of functions computed 

— or the number of services 
these computers can be 

• designed to perform.

CHISMS
INC.

Industrial Electronics ol 

Canada, Ltd., 

Toronto

In Canada:

SERV0Wi>^
PACKAGED FUNCTIONAL COMPONENTS

Designed and Produced at El Segundo, California 

and Westbury, New York

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



Color TV Receiver Tubes

Fig. I. Five tube 
types specifically 
designed for color 
TV receivers are 
shown on these 
pages.

gSPECIALLY developed for application in color 
TV receivers and transmitters, the five new tube 

types shown on these pages also have many uses in 
black-and-white TV receivers and other types of com­
munication equipment. Covering a wide range of 
functions, they provide designers with greater flexi­
bility in circuit design and higher levels of operating 
efficiency for color TV equipment. The tubes are 
products of Radio Corporation of America, RCA 
Victor Div., Harrison, N. J.

The 6BY6, a pentagrid amplifier tube, is intended 
as a gated amplifier in TV receivers, but may also 
be used as a combined sync separator and syne 
clipper. The 6BY6 has separate base-pin terminals 
for grids No. 1 and 3. Each of these grids has a 
sharp-cutoff characteristic and can be used indepen­
dently as a control electrode. This characteristic aids 
in good sync clipping and noise cancellation with low 
values of input signals.

A miniature dual purpose type, the 6 AN 8 is a 
medium-mu triode—sharp cutoff pentode. The high 
transconductance pentode may be used as an i-f 
amplifier, video amplifier, AGC amplifier and as a 
reactance tube. Characterized by a high zero-bias 
plate current, the triode is recommended for low- 
frequency oscillator, sync-separator, sync-clipper and 
phase-splitter circuits.

The 6BD4 is a low-current beam, sharp-cutoff 
triode designed for voltage regulation of high-voltage, 
low-current, d-c power supplies. It has a maximum 
d-c plate-voltage rating of 20,000v, a maximum d-c 
plate current of 1.5ma and a maximum plate dissipa­
tion rating of 20w. A shunt voltage-regulator circuit 
utilizing the 6BD4 is shown in Fig. 2.

The 3A3 is a glass-octal type, half-w’ave vacuum 
rectifier with an indirectly heated cathode. Designed 
as a rectifier of high-voltage pulses produced in 
scanning systems of color TV sets, it is rated to with­
stand a maximum peak inverse plate voltage of 
30,000v and can supply a maximum peak plate 
current of 80ma and a maximum average of 1.5ma.

The 6AD4-GT is a half-wave vacuum rectifier of 
the glass-octal type for damper-diode service in color 
TV receivers and in black-and-white receivers having 
picture tubes with 90° deflection. Rated to withstand 
a maximum peak inverse plate voltage of 4,500v, the 
tube has a maximum peak plate current of l,050ma.

EQUI

UN R EG 
HIGH-

DC i
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COLLINS AUTOTUNES

REFERENCE
SUPPLYVOLTAGE

Autotune Control UnitMultitum Autotune HeadSingletum Autotune Head

Reg. U.S. Pat. Off.

COLLINS RADIO COMPANY Cedar Rapids, Iowa

11 W. 42nd Street, NEW YORK 36

1930 Hi-Line Drive, DALLAS 2

2700 W. Olive Avenue, BURBANK
CIRCLE ED-13 ON READER-SERVICE CARD FOR MORE INFORMATION

regulated 
DC OUTPUT 

VOLTAGE

EQUIVALENT RESISTANCE 
OF DC SUPPLY Ihe Collins Autotune has long been the basis for 

both remotely and directly controlling automatic 

tuning of high quality, military and commercial 

communication equipment. It is also applicable to 

the design of many other industrial and electronic 

equipments. Variable pre-set positions are chosen 

by the operator — when once set, the Autotune 

automatically returns to the selected position with 

an accuracy unmatched by any other means.

For complete information on Collins 
Autotunes and Autopositioners, 
Contact the nearest Collins office. 
You will receive prompt attention.

C^ollinA
AUTOPOSITIONER — 
for use where up to 20 
or more pre-determined 
fixed positions are 
needed. Both packaged 
and individual Auto­
positioners are available

PACKAGED AUTOTUNE 
automatic repositioning 
device suitable for 
many applications in — 
industrial control 
radio equipment.. . 
positions one shaft 
or multiple shafts.

AUTOTUNE SYSTEM 
COMPONENTS — 
for variable pre-set 
positioning of multiple 
shafts incorporating 
several Autotunes 
driven by one motor.

Fig. 2. A shunt vol­
tage-regulator cir­
cuit using the 68D4, 
a low-current beam, 
sharp-cutoff triode.

UNREGULATED 
HIGH - VOLTAGE 

DC SUPPLY

AND AUTOPOSITIONERS
Precision repositioning devices for application in electronic and 

industrial equipment requiring accurate multiple channel pre-set control

6BD4

COLLINS

6AU4GT



PERFORMANCE CHARACTERISTICS Al 5ABF
AMPS RPM

3 0 *PM

TORQUE-OUNCE INCHES

Send 
Folder

CIRCLE ED'1 5
on reader-service card for more

TYPE A15ABF-1 
115 Volt—400 cycle 
Blower delivering 50 
CFM (free air) at 
8500 RPM. Propel­
ler fan delivering ap­
prox. 300 CFM (free 
air) at 8500 RPM

WATTS 
INPUT
300
250
200

150
100

12000 

10000 

8000 

6000
4000 

2000

and App*‘ication 
“rm^umber £0-04

This motor is specially designed for use where space is 
at a premium. It has 3 point mounting and can be 
mounted in any position. Its two way cooling direction, 
a propeller fan at one end and centrifugal blower at 
the other, makes for maximum cooling in all directions. 
The vent on the centrifugal blower can be designed so 
the air can be deflected in any direction desired.

TWO WAY COOLING WITH 
ADAPTABLE AIR FLOW DIRECTION



Ruggedized Contact 
Meter Relays

control functions, especially in 
industrial automation, may be served 

by these ruggedized and sealed contact re­
lays, which also give a meter indication. Of­
fered in two models shown above, their 
contacts can be made to close with either 
increasing (high limit) current, decreasing 
(low limit) current, or both, and are made 
adjustable or fixed.

Employing a d’Arson val movement, the 
units are made in all the usual d-e and a-c 
voltage and current ranges. As illustrated 
in the exploded view in Fig. 1, these relays 
have one contact mounted on the indicating 
pointer of the “moving and locking coils” 
and the other on a separately pivoted point­
er, which can be made adjustable over the 
entire scale arc. Spring mounting breaks 
the contacts when current in the moving 
and locking coils is interrupted. The tiny 
contacts, shown oversize in Fig. 1, are plati- 
num-iridium tipped and will make and 
break up to 15,000,000 times before wear­
ing out and requiring replacement.

Instead of the conventional “Alnico” 
horseshoe magnet surrounding the coil, the 

magnet is the core. Despite its small size, 
the magnet is still strong enough to be used 
in the 0-20 /xamp, 0-5mv ranges. The com­
plete movement—coils, contact pointer as­
sembly, hairsprings, cushion jewel assembly, 
cast bracket assembly, and magnet—weighs 
only 0.8 oz, making for easier shockproofing. 
The movement is so small that slave relays 
can be mounted in the same case, as shown 
in the exposed case illustrated in Fig. 2.

Manufactured by Assembly Products, 
Inc., 35 N. Main Street, Chagrin Falls 17, 
Ohio, the relays comply wTith Specification 
MIL-R-5757-B for relays and Specification 
MIL-M-10304 for meters. To meet these 
specifications, they must stand a 50G shock 
and vibration of 10-55eps, 0.03" amplitude.

The units are normally used at 5-25ma 
d-c, 75-125v, although samples have been 
successfully operated at 300ma. Suggested 
applications are as bearing overheating pro­
tectors when operating off thermocouples, 
for automatic speed control, warning and 
control units in radiation measuring equip­
ment, automatic switching for standby 
equipment, and for over-voltage protection.
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Fig. I (above). Exploded view of the contact meter relay movement.

MIC «« 
a mam

Fig. 2. A cutaway view of 
the relay case showing how a 
slave relay can be mounted 
in the same case because 
the movement is so small.
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Send now for 
this Free Catalog of the 
complete Potter Line.

1 . . . your product reputation 

makes component quality the 

primary consideration.
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2 . .. you need flexible pro­
duction facilities capable 

of producing small runs of 

capacitors, engineered to 

fit your specific needs, 
quickly and economically.
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X544 Resistance

L BAND Materials

KLYSTRON R. G. Lindstrom
Engr. Standards DepartmentPower gain of 1000 times Capehart-Farnsworth Company

Fort Wayne, Ind.

Eimac X544 and external tuning boxes.

primarily
spécifications,

eitel-McCullough, inc
CARD

MARK OF EXCELLENCE IN

whose 
for its

these 
f rom 
man-

3 kw CW power output 
at 1400 me

a number of sources— 
ufacturers’ literature.

the Allen-Bradley material, 
composition is widely known 
particular characteristics.
< CIRCLE ED-14 ON READER-SERVICE

of the materials considered.
The information from which 

curves were derived has come

for higher power at higher frequencies. Other 
Eimac klystrons include high power amplifiers 
for UHF-TV and sturdy reflex klystrons for use 
in conditions of severe shock, vibration and 
sustained acceleration at frequencies to 9600mc.

n power gain of 1000 times at 1200-1400mc in CW 
operation has been registered by the new Eimac X544 
three cavity, cascade type klystron. With only three 
watts driving power the X544 delivers 3kw power out­
put. This high power and high power gain is possible 
over a 200mc range through the exclusive Eimac feature 
of completing tuning circuitry external to the vacuum 
system. Other features of the Eimac X544 are a long 
life cathode, ceramic tube cavities, practical design and 
light weight.
The X544 is another Eimac advancement in klystrons

For further information contact 
our Application Engineering Department

special reports, and the Tables of 
Critical Values. The manufacturers’ 
names or trade marks given do not 
necessarily indicate that it was the 
only source used, but merely is being 
used as identification to better de­
scribe the particular form of resist­
ance material. The one exception is

^ELECTION of the proper resist- 
** ance material to use in equipment 
operating over a wide temperature 
range should be facilitated by this 
graph of the average or nominal 
change of resistance (percent change') 
with temperature of many common 
materials. There are a number of 
other materials that could have been 
incorporated, but the ones considered 
will indicate the general range of 
values.

For the composition^and film type 
resistors, the temperature coefficients 
vary with the basic resistance values, 
therefore, as a general average, 100,­
000 ohms was selected as an average 
base value.

Where the only resistance available 
for a particular material was not 
100,000 ohms, the variation is noted 
in the “Remarks” column of the Key. 
The curve limits do not indicate the 
operating temperature range limits

Eimac Klystron Report
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This graph of per­
cent change in re­
sistance vs tempera­
ture change for 12 
common resistance 
materials will aid the 
designer in the se­
lection of resistance 
materials that will 
stay within his toler­
ance requirements 
for equipment re­
quired to operate 
over a wide tem­
perature range. A 
key to the abbrevia­
tions used is given 
below.

Key Chart

Symbol Material Remarks

A 
AB 

BC 

DC 
E 

G

Advance or Equiv. Wire
Allen-Bradley Composition
Boro-Carbon Deposited Film
Deposited Carbon Film
Evanohm or Equiv. Wire
Corning-Glass Film

1 Meqohm
Variation may be plus or minus 
10,000 Ohms

Key Chart

Symbol Material Remarks

MGN Manganin Wire
MIL Mil-R-11 Composition Military Spec. Limits
NIC Nichrome or Equiv. Wire

NIC V Nichrome V or Equiv. Wire
UX Nobleloy Metal Film Low Resistance Values ( 1000)
X Nobleloy Metal Film 500K to 1 Megohm
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SINCE 1919

/««ALEX/the ins u lator\

General Offices and Plant: Clifton Blvd., Clifton, N. J.

The coil form shown in this RCA-Victor 
precision tank coil -is injection-molded of 
MYCALEX 410 gloss bonded mica insula­
tion. The coil, operated at approximately 
1000 rpm, is subject to high start and stop 
stresses. The winding contacts a traveling 
disc and operates at high potential and 
high frequency. MYCALEX was selec’ed 
for this application after careful evalua­
tion. The extreme dimensional accuracy, 
attainable with MYCALEX glass-bonded 
mica —the unique ceramoplastic —insures 
perfect contacting and at the same time 
eliminates balance problems. High 
dimensional accuracy also affords abso­
lute uniformity of parts, facilitating as­
sembly and replacement. The excellent 
dielectric properties of MYCALEX insure 
efficient electrical performance.

When the job 
demands precision

— and MYCALEX offers

OUTSTANDING 
SUPERIORITY 
in almost every 
other category!

• IMMUNITY TO 
REPEATED ARCING

• PERMANENT DIMEN­
SIONAL STABILITY

• VERY LOW LOSS 
FACTOR

• EXCELLENT DI­
ELECTRIC STRENGTH

• ZERO MOISTURE 
ABSORPTION

• UNLIMITED DESIGN 
FLEXIBILITY

Note MYCALEX 410 
glass-bonded mica, 
described above, is 
an exclusive formula­
tion of, and manufac

•W tured only by, the
Mycaiex Corporation 
of America. It meets 
all the requirements 
for Grade L-4B under 
Joint Army-Navy Spe­
cifications JAN-1-10.

FoT7 similar economical 
solutions to your problems, 

phone or write J H. DuBois.
Vice President-Engineering at 

the Clifton, N. J. address below.

MYCALEX CORPORATION OF AMERICA
World s largest manufacturer of glass-bonded mica products 
Executive Offices: 30 Rockefeller Plaza, New York 20, N.Y.

ADDRESS INQUIRIES TO-

dimension^ accM 
-there’s no substitute

for MYCALEX 
glass-bonded mica 

insulation

CIRCLE ED-17 ON READER-SERVICE CARD FOR MORE INFORMATION



Small Electric Brakes 
and Clutches

Fig. 2. Electric brake. I—sta­
tionary field; 2—armature; 3— 
replaceable friction surface;

Fig. 3. Electric clutch-coupling. 
I—stationary field; 2—rotor; 
3—armature; 4—armature hub.
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SMALL electric brakes, clutches, and clutch coup­
lings of a new design offer many applications for 

th signers of servo mechanisms, computers, fire con­
trols, remote control gear instruments, and automatic 
machinery. Easily controlled, these units can serve 
many starting, stopping, indexing, rapid cycling, 
synchronizing, torque limiting and jogging needs.

'rhe brakes, illustrated in Fig. 1, have only Iwo 
parts: a rotating armature and a stationary field with 
replaceable face, as shown in Fig. 2. The clutches 
ami clutch-couplings have only three parts: a sta- 
limiary field, rotor, and armature, as shown in Fig. 3. 
The units are operated by means of an electromag- 
netically produced magnetic field which attracts the 
armature to the stationary field section in the brake, 
or to another rotor in the clutch. Fig. 4 shows the

Fig. 4. Hux path through armature on 
left and clutch rotor on right. The brake 
flux pattern is similar, except that a sta­
tionary field and replaceable face at­
tract the armature for fast stopping.

flux path for the units, which are produced by
Warner Brake and Clutch Company, Beliot, Wis.

With special controls, a response time in the order 
of milliseconds is possible. Torque build-up is always 
smooth until “lock-in,” after which there is no 
creeping or slipping. Lost motion is practically 
eliminated. The units are controlled either by a 
pushbutton, or automatically by limit switches, re­
lays, electric eyes, or other electric or electronic 
methods. Voltage is easily adjusted by means of 
rheostats, giving a wide selection of acceleration and 
deceleration rates.

The units never need adjustment since wear is 
automatically compensated for until the faces require 
replacement, a simple but rarely needed repair. 
Torque ratings are 8, 60, and 240 in-lb; with rated 
speeds of 10,000, 7200 and 4500 rpm, respectively.

All models operate on 6, 12, 28, 40 or 90v, and 
»•quire 6 to 15w. Designed for split shaft applica- 
*»ns, the clutch-couplings are available in two styles, 
¡th flange mounted and bearing mounted fields.
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HERMETICALLY SEALED 
Germanium Diodes

COMPLETE METAL TO CERAMIC SEAL. Gas-tight ceramic cases with 
metalized ends permit solder seal to nickel pins.
MOISTURE PROOF. These new diodes exceed the requirements 
of JAI^I humidity specifications.
REQUIRED ELECTRICAL PROPERTIES. More than two years of de­
velopment were necessary to perfect this combination of hermetic 
seal and superior performance.
MECHANICAL STABILITY. Platinum-rhuthenium whisker is welded 
to the germanium pellet.
LONG-LIFE. The elimination of moisture effects adds years to 
the life of your equipment!

Production quantities of hermetically sealed types 1N69, 

1N70, and 1N81 are now available. Hermetically sealed 

commercial types are expected to be ready in a few months. 

Be sure to include them in your design planning now! For 

complete information write: General Electric Company, 
Section 7444, Electronics Park, Syracuse, New York.

foa can fence in_

A. Ceramic Case

B. Solder
C. Germanium Pellet

D. Weld

E. Platinum-Rhuthenium Whisker
F. Weld

G. Solder
H. Nickel Pin

I. Weld

J. Leaded Copper Clad Wire

MAXIMUM RATINGS (At 25°CI

Hermetically 
Sealed DIODES 1N69 1N70 1N11*

Peak Inverse Voltage 75 125 50
Continuous Operating 

Inverse Voltage 60 100 40
Min. Forward Current 

(MA) at + IV 5.0 3.0 3.0
Max. Inv. Current (mo) 

At — 50V 850 300
At— 10V 50 25 10

AV Rectified 
Current (MA) 40 30 30

Peak Rectified 
Current (MA) 125 90 90

Surge Current (MA) 400 350 350

•JAN approval applied for

NEWS FROM OUR ADVANCED 
DEVELOPMENT LABORATORIES

• A four-terminal junction transistor has 
been developed having a region of nega­
tive output impedance. This switching 
device is unique in that two coincident 
trigger signals are required to turn it on. 
Thus two gating functions may be ac­
complished by a single transistor.

CIRCLE ED-18 ON READER-SERVICE CARD FOR MORE INFORMATION
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*85° Ambient—40° Rite.

These rugged, compact transformers have been 
designed in close cooperation with organiza­
tions directly concerned with the develop­
ment of standards for aircraft communication, 
guided missile and related equipment. They 
are engineered to meet future, as well as cur­
rent requirements for 400 cycle power supplies.

HIGH VOLTAGE SECONDARY
A.C. Volt* D.C. Ma.

RECTIFIER FILAMENT 
Volt* Amp*.

OTHER FILAMENTS 
Volt* Amp*.

CATALOG 
NUMBER

270-0-270 55 5.0 2 6.3 CT 2 4PHC-55
335-0-335 70 5.0 2 6.3 CT 3 4PHC-70
375-0-375 120 5.0 3 6.3 CT 4 4PHC-120
440-0-440 165 5.0 3 6.3 7.5 4PHC-165

6.3 3
6.3 3
6.3 0.6

450-0-450 200 5.0 2 6.3 4 4PHC-200A
6.3 4
6.3 0.6

550-370-75-0- 300 5.0 6 6.3 CT 5 4PHR-300
75-370-550 6.3 CT 1

FILTER REACTORS
INDUCTANCE 

(henries)
MAXIMUM 

D.C. Ma.
D.C. RESISTANCE 

(ohms)
INSULATION 
VOLTS RMS

CATALOG 
NUMBER

2.0 55 160 2,500 4RH-255
2.0 70 240 2,500 4RH-270
2.0 120 105 2,500 4RH-2120
2.0 165 80 2,500 4RH-2165
2.0 200 77 2,500 4RH-2200
2.0 300 49 2,500 4RH-2300

FILAMENT TRANSFORMERS (All primaries 105/115/125 V., 380-1000 cycles)
SEC. VOLTS SEC. AMPS. INSULATION VOLTS RMS CATALOG NUMBER

6.3 CT 3 2,500 4FH-63
6.3 CT 5.5 2,500 4FH-65
6.3 CT 10 2,500 4FH-610
6.3 CT 20 2,500 4FH-620

Write for Chicago Bulletin #32 listing more complete specifications on these units, 
specially designed for 400 cycle, high-temperature operation.

Ui WM
CHICAGO STANDARD TRANSFORMER CORP.

3501 ADDISON STREET • CHICAGO 18, ILLINOIS 

______ _

CIRCLE ED-19 ON READER-SZRVICE CARD FOR MORE INFORMATION



Fig. I. These capacitors retain their properties to lOOOMc and above.
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Ceramic Capacitors
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LI Kill capacity for a given size, as well 
B B as excellent high temperature and high 
frequency performance are outstanding fea­
tures of a new line of ceramic capacitors 
designed for broadcasting, communications 
and industrial applications. Available in 
four models in many ratings, these light­
weight, easily-mounted units should find 
wide usage in airborne, shipboard, or other 
mobile equipment.

Three of the four models are shown in 
Fig 1. The IIPB type, the smallest one, is 
primarily intended for oil operation, which 
gives it very high power and voltage-across- 
connections ratings. Featuring a new ce­
ramic developed by French engineers, these 
space-saving components are presently im­
ported and will shortly be made here by 
Aerovox Corporation, 740 Belleville Ave.. 
Xew Bedford. Mass., the marketing agent.

Outer surfaces of the capacitors are fired 
enamel, while the inner surfaces are me­
tallized with silver. The heavy connections 
have silver-plated conduction surfaces. The 
dielectric retains its properties at frequen­
cies above lOOOMc, and may be used at 
higher frequencies limited mainly by the 

inductance of the connections to the units.
Design of the capacitor reduces to a mini­

mum the self-inductance of the terminals. 
The effective frequency limit depends on the 
method of mounting. The connections stand 
up to 20 lb axial pull for lOsec for the larger I 
IIPA and IIPB types.

Maximum working temperature without 
derating is 105°C. The capacitors are rated I 
at an ambient temperature of 45°C. For an I 
ambient temperature of 20 (’, the maximum J 
power ratings are increased by 25%, and if 1 
the ambient temperature is 60°C, the in­
dicated power ratings are decreased by 30%.

For those applications where a minimum 
change in capacitance is necessary, capaci­
tors with a dielectric temperature coefficient 
of —30 x 10 6 are available. The extreme 
variation using this dielectric for a 30°C 
temperature rise is only 0.22%. Thousands 
of these capacitors have proven themselves 
overseas under extreme climatic conditions.

The capacitors come in by-pass types of 
high capacitance value for by-pass and 
blocking applications where reasonable va­
riations of capacitance and greater loss fac­
tor are permissible.
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Dynamically Compensated 

D-C Power Supplies

INEXPENSIVE and dynamically com- 
■ pensated, the Type RP series of d-c 
power supplies feature a special load com­
pensation control to provide high stability. 
By means of this adjustment the user is 
able to set the regulated supply voltage to 
either increase or decrease slightly with 
load, or remain completely constant. In­
creasing voltage compensates for the drop 
in leads while decreasing provides a nega­
te e internal impedance which stops regen­
eration through the unit and thereby 
eliminates one cause of motorboating in 
multi-stage, high-gain amplifiers.

Compactly housed and portable, one of 
the models is illustrated in Fig. 1. The 
unit is manufactured by Millivac Instru­
ment Corporation, 444 Second Street, 
Schenectady 6, N. V.

The special feedback circuit in these 
supplies neutralizes the slight regulator 
errors inherent in all gas regulator refer­
ence-tubes and aids in handling line volt­
age fluctuations up to ±10%. This de­
generative control is factory-adjusted, and 
need not be touched under normal condi­
tions. Ripple is below lOmv.

There are four models in the RP series. 
All provide heater power outputs of 6.3v, 
2amp, 60cy. Model RP-41 has a nominal 
rating of 250v, 0-50ma, with a limit of 
Ima at 400v. Model RP-42 has double the 
current output of Model RP-41 at the same 
voltages, respectively. Model RP-43 has a 
nominal rating of 400v, 0-50ma, with a 
limit of Ima at 575v. Model RP-44 has 
double the current output of Model RP-43 
at the same voltages, respectively.

units, 
i mini- ' 
tinals. 
on the 
stand 
larger

ithout 
rated

?or an 
imum I 
and if I 
lie in- I
30%. J 
imum 
apaci- 
ficient 
treme
30°C 
sands 
selves 
tions. 
les of 
. and 
le va- 
s fac- 

w

1954

Fig. I. The Series RP 
power supply. The 
load compensation 
control is centered 
just below the 
meters. The output 
characteristics o f 
each model are 
printed on the 
panel, with rated 
values in a box.



Encapsulated Type 380

Delay 
Lines

Open Type 380 
AVAILABLE 

FROM STOCK

...STOCK TYPES FOR QUICK DELIVERIES

...SAMPLES AND "SPECIALS” TO 
EXACT SPECIFICATIONS

As engineering specialists in both wire winding 
and electronic equipment assemblies, Shallcross 
offers complete facilities for the design and large- 
scale production of delay lines in a variety of open 
and encapsulated styles for both highly critical as 
well as commercial uses.

Typical applications include use as compensating 
delays for color television, in signal delays for TV 
synchronizing signal generators, and in wideband 
distributed-type amplifiers.

Now available for prompt delivery is the Shallcross 
open-type 380 described below^ This is a typical 
lumped parameter delay line using silvered mica 
capacitors conforming to JAN Style CM-15, Char­
acteristic E. M any other types can be readily designed 
for specific applications. Quick delivery of proto­
types! Send your specifications for prompt consider­
ation by Shallcross engineers. SHALLCROSS MFG. 
CO., 526 Pusey Avenue, Collingdale, Pa.

SHAkiCROSS TYPE 380 UELAY LINE
SIZE:

ELECTI

■• Open Type: 2>/Z x 1 y2 x 5A" 
Encapsulated Type: 2yf x F x F

!AL CHARACTERISTICS:
Maximum pulse voltage: ± 100 volts
Rise time 0.04 microseconds
Total delay. 0.3 ±0.03 microseconds
Impedance 500 ohms
Cut-off frequency: 8.5 megacycles

n 0 Unrnn o 
IldlmTlòò
CIRCLE ED-20 ON READER-SERVICE CARD FOR MORE INFORMATION



Metals In
Electronics

Herbert Schwartz
Sales Manager,

American Silver Company, Inc

Flushing, New York
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Write for our latest catalog today 
on TRU-OHMl RESISTORS and POWER RHEOSTATS

Guar*^
io 0a*

thickness for heavv gages and

We assure you of prompt delivery and courteous service 
of TRU-OHM WIRE WOUND RESISTORS ... the finest 
available ... from stock or to your specifications.

• Fixed vitreous enameled RESISTORS
• Adjustable vitreous enameled RESISTORS
• “Econohm” RESISTORS
• “Tru-Rib” RESISTORS
• Special size RESISTORS

Our engineering department is at your service to 
assist in the selection or design of a resistor 
to fit any and all applications.

±20% for material much thicker than 0.0005".
Not only does this new industry work to tolerances 

and thicknesses that most commercial rolling mills 
can not produce, but it handles quantities—particu­
larly if wanted in a short time—that were not ac­
cepted for rolling previously. Quantities as low as one 
pound are rolled, an important fact for the small

Xr ■ ■■ Division of

xOlnlllLuj PRODUCTS M*tX9in”<"n9 
General Sales Office: 2800 N. Milwaukee Avenue, Chicago 18, III.

Factory: Huntington, Indiana 

MANUFACTURERS: Power Rheostats, Fixed Resistors, Adjustable Resistors,nEconohm"Resistors,"Jru-rib"Resistor»
CIRCLE ED-21 ON READER-SERVICE CARD FOR MORE INFORMATION

AAINIATURTZATION of components in electronics 
and other fields has created a small industry 

devoted to custom rolling of metals to extremely 
thin gages and high precision tolerances. The de­
signer aware of the capabilities of this industry can 
not only improve present equipment, but can adapt 
or initiate future designs with these facts in mind.

Metals are being rolled to thicknesses down to 
0.0005", to tolerances as close as ±0.0001", and in 
widths from 1/8" to 8". These precisions contrast 
sharply with accepted commercial rolling mill toler-

Table I. Tolerances to which various thicknesses of beryl 
lium copper alloys can be rolled.

Largest producers of 
wire wound resistors 

in the U.S.A.

ELECTRONIC

Thickness 
(in inches)

Commercial 
I Tolerance

1/2 
Commercial 
Tolerance

1/3 
Commercial 
Tolerance

.004 and under ± .0004 ±.0002 ±.00013
over .004 to .006 incl. ± .0006 ± .0003 ± .0002

" .006 to .009 " ± .0008 ± .0004 ± .00026

" .009 to .013 " ± .001 ± .0005 ± .00033
" .013 to .017 " ± .0013 ± .00065 ± .00043

" .017 to .021 " ± .0015 ± .00075 ± .0005
" .02 Ito .026 " ± .002 ± .001 ± .00066
" .026 to .037 " ± .0025 ± .00125 ± .00083
" .037 to .050 " ± .003 ± .0015 ± .001
“ .050 to .073 " ± .0035 ± .00175 ± .00116

" .073 to. 130 " ± .004 ±.002 ± .00133

" .I30to.l88 " ± .0045 ± .00225 ± .0015
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j anufacturer, the manufacturer who will produce a 
I mited number of a particular item, or the experi- 
i icntal designer. The experienced metallurgists of 
tnese custom rolling mills are available to designers, 
and they have suggested many cost-saving uses.

Gage tolerances for these custom rolled metals as 
dose as ±0.0002" are held for thicknesses from 
0.010" to 0.006". Tolerances as close as ±0.0001" are 
held for thicknesses below 0.006". For each of the 
metals listed in Table 3, there is a range of thickness 
tolerances for a given gage thickness. An example of 
these ranges is given in Table 1, where the tolerances 
tor various thicknesses of beryllium copper alloys 
are given. Similar tables are available for the other 
metals processed by the industry.

Where the metal involved is either scarce or ex­
pensive, the need for precision thickness tolerances 
becomes more important. The precious metals, beryl­
lium copper, molybdenum, tantalum, titanium, and 
the magnetic, high resistance or low expansion alloys 
are metals that fall into this category. For these 
metals, the savings in metal resulting from precision 
rolling usually more than pay for the extra charge 
for this rolling.

The use of thin metal or clad metal strips can save 
in grinding, lapping or electroplating operations. A 
new use for precision-rolled phosphor bronze is as 
a commutator on printed circuits. Silver strip is 
widely used as contact material. Instead of precision 
grinding and lapping certain parts used in submini- 
alure components, the parts are nowr blanked from 
precision-rolled metal, at great savings.

Some companies have changed their production 
methods to take advantage of the new steel micro­
shims. For example, where once parts were machined 
1o within 0.001" tolerance by expensive precision 
grinding, the same parts are now produced to com­
mercial tolerances, and the manufacturers make up 
the difference with microshims in increments of

eryl-
Tough and highly resistant to corrosion 
and fatigue. Highly malleable and duc­
tile.

rcial 
nee

Phosphor Bronze

Stainless Steel

Tantalum

16
33 

5

Titanium

High tensile and yield strength, good 
ductility, resiliency, high fatigue strength, 
wear resistance, and good bearing quali­
ties.

High corrosion and heat resistance at 
elevated temperatures. Exceptionally 
ductile—readily fabricated.

Extremely non-magnetic. Malleable, duc­
tile and corrosion resistant, with tensile 
strengths comparable to cold rolled steel. 
High melting point; low thermal ex­
pansion.

Extremely strong, yet lightweight. Excel­
lent corrosion resistance and ability to 
withstand high temperatures.

113
*2
126
*33
*43
>5
*66
*83

Table 2. Some of the most common combinations of 
metals making up clad metals.

Non-Precious 
to 

Non-Precious

Phosphor 3ronze-on-Copper 
Stainless Steel-on-Copper 
Brass-on-Steel 
Copper-on-Beryllium Copper 
Copper-on-Steel 
Nickel-on-Steel

Precious 
to 

Non-Precious

Silver-on-Beryllium Copper 
Silver-on-Copper 
Gold-on-Copper 
Gold-on-Nickel 
Silver-on-Monel 
Silver-on-Phosphor Bronze 
Silver-on-Steel

Precious 
to 

Precious

Palladium-on-Silver
Platinum-on-Silver

Thermostat 
Metals

For appliance, automotive, room 
thermostat, circuit breaker and other 
industrial uses.

Clad Metals
Composite metals (clad metals) are playing an 

important role in the electronics industry. Clad met­
als possess properties not found in a single metal. 
Where electrical conductivity coupled with high 
strength and magnetic properties is required, copper 
clad on steel or silver clad on steel would be speci­
fied. Clad metals also result in economy—for contacts, 
silver clad on copper replaces solid silver. In addi-

Table 3. Properties and uses for various custom-rolled, thin-gage metals.

Metal
Paper-thin metal properties Impor­

tant in electronic applications.

Aluminum

Beryllium Copper 
Alloys

Copper

High Nickel 
Alloys

Nickel Silver

Lightweight, corrosion-resistant, fllexible, 
good electrical conductor, non-magnetic. 
Easily worked.

High strength, high electrical conduc­
tivity and excellent resistance to cor­
rosion and wear. Non-magnetic; easy to 
harden; easy to work—can be readily 
blanked, formed or deep drawn before 
hardening.

Corrosion-resistant. Excellent electrical 
and thermal conductivity. Easily worked.

Resistant to corrosion and wear. High 
thermal conductivity: retains strength at 
elevated temperatures.

0.0002" with a tolerance of ±0.0001". High accuracy 
is thus obtained with considerable cost savings.

Fig. I. Three forms in which clad 
metals are available: overlaid 
on one or both sides (top); inlay 
(middle); edge clad (bottom).

tion, the use of clad metals effects labor savings, since 
each operation involves working with two or more 
metals at the same time. Table 2 gives the various 
combinations of clad metals available, and Fig. I. 
shows the various forms in which one metal can be 
attached to another. One processer offers clad metal 
combinations in total overall thicknesses down to 
0.001", with overlay thickness down to 0.00001" and 
in widths up to 4".

Clad metal strip has been used in applications 
where electroplating proves difficult, impossible or 
uneconomical. In the manufacture of flexible wave­
guides, for example, it is cheaper to fabricate the 
flexible tubing members from extremely thin silver 
clad brass strip rather than to attempt to electroplate 
the finished lengths of tubing. Only a light overlay 
of precious metal is required, a common thickness 
for this application being 0.0003".

Major uses in the electronic, instrumentation, aviation 
and allied fields.

Electrolytic capacitors and condensers. Tube shields. Radar 
trailing equipment. Microwave reflectors. Indicators of all 
types. Waveguide material.

Mechanical and current-carrying springs. Electrical contacts, 
switch parts, circuit breakers. Diaphragms, bellows, and 
other pressure responsive units for regulator equipment. 
Wire terminals for electronic computers. Bearings, bushings.

Electrical connectors, switches and wiring devices. Waveguide 
material. Printed circuits. Meter parts and signal devices.

Vacuum tube components. Magnetic cores, magnetic shields 
and components. High precision instrument transformer*. 
Telemetering devices, thermo-switches and temperature con­
trol instrument components. Circuit breakers, voltage regula­
tors, relays. X-Ray tube components.

Diaphragms, springs. Contact material on commutators for 
low-current purposes. Trim. Hardware.

Magnetic cores for potentiometers used as transmitters in 
servo systems. High strength springs and fastenings. Electrical 
contacts, sliding contacts in printed circuits. Diaphragms, 
bellows.

Corrosion-resistant springs and stampings. Non-magnetic 
components. Switch parts. X-Ray tube components. Dia­
phragms and bellows. Instrument and gauge parts. Name 
plates and instrument paneling.

Electronic tube components—anodes, grids, etc. Electronic 
controls, amplifiers, condensers, oscillators, capacitors. Com­
ponents for telephone equipment, timing devices, signal and 
alarm systems.

is

High-precision instrument parts. Metering equipment com­
ponents.

954 ELECTRONIC DESIGN • April 1954 31





Fig. 2. The plug-in unit and its 
"Amphenol" base. The guide pins 
insure correct polarization.

Plug-in Diode Units

Fig. I. A Diode Plug-in unit. 
The dimensions marked are 
for the 12-diode model. All 
the diodes can be readily 
tested in an easily construc­
ted test set-up.

ROUPS of germanium diodes can be conveniently 
mounted in a new easily-serviced plug-in unit 

for such applications as computers, mixers, and other 
circuits using diodes. Manufactured in three sizes 
to accommodate either 8, 12, or 16 diodes, the unit, 
shown in Fig. 1, is dust proof and moisture resistant. 
Nonstandard units to accommodate any number

of di<
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jer No cracks, please

You’ll find no radial cracks in C.T.G
terminal boards.

The unit is manufactured by Electronic

Alvarado Street, Los Angeles, Calif.

CAMBRIDGE THERMIONIC CORPORATION

CIRCLE ED-23 ON READER-SERVICE CARD FOR MORE INFORMATION
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zes

180 South 
The cover is

equipment. 
Engineering

piired with this unit is also shown in Fig. 2.
Width and seated height for all models are 1" and

A wide variety of hardware is available at C.T.C. — 
all of it quality controlled and guaranteed for 
durability. This hardware includes terminal board 
brackets, standoff mounts, spacers, tube clamps, 
panel screws, thumb screws, dial locks, shaft locks, 
handles and handle ferrules.

The type of “Amphenol'’ socket

The lengths of the 8-diode, 
units are 2-7/16", 3-1/8" and

Company of California

' 8", respectively, 
diode and 16-diode 
716", respectively.

cracked” rivet

makers of guaranteed electronic components, 
custom or standard

made of cast aluminum with a baked gray enamel 
finish, as shown in Fig. 3.

Construction of the plug-in unit is such that the 
plug to which the diodes are soldered, as shown in 
Fig. 3, can be readily removed by loosening two 
screws. Correct polarization of the germanium diodes 
is assured by means of guide pins which prevent the 
plug from being inserted incorrectly in a circuit, as

Fig. 3. By removing the two round 
head screws shown in Fig. I, the 
components are quickly exposed 
for servicing. The cover is made 
of cast aluminum.

of diodes can be furnished to specification.
The new unit can be used to package clippers, 

limiters, d-e restorers, modulators or demodulators, 
second detectors, ring circuits, bridge circuits, recti­
fiers and diode gates. It also has many possibilities 
for packaging items used in fire control equipment. 
Components other than diodes may be included, if 
they are small enough. The electrical specifications 
for the units meet those of the packaged diodes.

Forward and backward resistance of each diode 
can be quickly and readily tested in easily constructed 
testing arrangements, reducing “down time” for the Cambridge Thermionic Corporation, 

457 Concord Avenue, Cambridge 38, 
Mass. West Coast manufacturers con­
tact: E. V. Roberts, 5068 West Wash­
ington Blvd., Los Angeles 16 and 988 
Market St., San Francisco, California.

Terminal Board Data. C.T.C. makes both standard 
boards and to your own specifications. Standard 
boards in cotton fabric phenolic, nylon phenolic or 
grade L-5 silicone impregnated ceramic. Custom 
made in cloth, paper phenolic, melamine, epoxy or 
silicone fibreglas laminates, imprinted as required 
and lacquered or varnished to specifications 
MIL-V-173 and JAN-T-152.

shanks on terminals. And there’s a good 
reason for this.

Our swaging machines use tools that 
we designed ourselves in order to pre­
vent just such damage. Terminals are 
fastened securely — and carefully. You 
benefit from a board that has no ’’weak 
spots” — that can give you the service 
you have a right to expect. And, of 
course, you also benefit from all the 
other quality control details that enable 
us to offer our customers guaranteed 
components — custom or standard. 
Coatings are smoothly applied — no 
wrinkles, no heavy deposits. C.T.C. 
terminals are made from certified stock 
that is free from defects. And the 
terminals themselves are guaranteed, 
even to the thickness of the coatings.

This C.T.C. quality control is given 
to all C.T.C. products including in­
sulated terminals, coil forms, coils, 
swagers, terminals and capacitors. For 
all specifications and prices, write to
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RATED AT:
REGULATION:

RIPPLE
TRANSIENT RESPONSE;

OUTPUT IMPEDANCE:

for the most exacting DC regulation!

DRESSEN- BARNES
MULTIPLE POWER SUPPLY

MODEL
D3-3OO-E

POWER SUPPLY

FOR EXTREMELY CLOSE REGULATION, despite drastic 
load or line variations, the Dressen-Barnes Model D3-300-E 
provides unsurpassed performance. Actually four power sup­
plies in one, it is suitable for a wide variety of applications. 
Designed and manufactured by Dressen-Barnes — long noted 
for efficient, high-performance DC power supplies—the Model 
D3-300-E Super-Precision Power Supply is the culmination of 
extensive research. The condensed specifications below, which 
cover but two of the four outputs, illustrate how this equip-

Zero to 300 V. DC, at 300 MA.
From no load to full load: .003 V. load variation 

(or .001%).
Only 100 Microvolts.
.01 Milliseconds.
0.01 ohm.

(Input is 117 V. AC, single phase, ±10%, from 
50 to 800 c.p.s.; dimensions are: 8%" H, 19" W, 
18" D; Net Wt.: 82 lh., Ship. Wt.: 122 lb.)

FOR INFORMATION SHEET, V RITE

DRESSEN-BARNES
250 N, Vinedo Ave., Pasadena 8, Cal 

'phones- SYcamore 3-0691 and RYan 1-7041

PIONEERS IN HIGH VOLTAGE DC POWER SUPPLIES

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



High Drain
Alkaline Batteries

Fig. I 
circuit
ter rer 
enclos

^ONGER life and improved high current 
" drain characteristics upon initial dis­
charge are outstanding features of the 
small rechargeable battery shown in Fig.
1. It is an alkaline-silver-zinc cell known as 
the “Blue-Point Silvercel” and it retains 
its charge while stored.

Manufactured by Yardney Electric Cor­
poration, 105 Chambers Street, New York 
7, N. V., the batteries can be used in un­
derwater ordnance, guided missiles, por­
table gear and for aircraft applications. 
They are available in 1/2, 1, 3, 5, 15, 20, 
40, 60 and 100 ampere-hour capacities.

Life expectancy may run as high as 125 
complete cycles. The new cells do not show 
a small drop at the beginning of each 
high-rate discharge, as illustrated in the 
graph in Fig. 2.

The Blue-Point Silvercel gains its im­
proved characteristics from a new type of 
electrode construction, a new electrolytic, 
and improved separator materials that in­
clude ion exchange compounds to inhibit 
shorting between plates and thereby in­
crease battery life.

Fig. I (right). This Blue-Point Silver­
cel alkaline battery is available in 
sizes from to 100 ampere-hours.

pass 
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print 
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Fig. 2. A terminal 
voltage vs output 
comparison of the 
Silvercel (solid 
line) with an ord­
inary alkaline bat­
tery (broken line).



Printed Circuit 
High Pass Filter

TELEVISION receivers designers can in- 
■ corporate a new compact, printed, high, 
pass filter in their set designs to suppress 
interference which occurs at frequencies of 
54Mc and below. Shown in Fig. 1, the 
printed circuit unit is a product of Pho­
tocircuit Corporation, New Street, Glen 
Cove, N. Y.

The filter unit, whose circuit is shown in 
Fig. 2, consists of three sections: a middle 
“T” section designed from constant 4K 
formulas with an impedance of 300 ohms 
and a cutoff frequency of 54Mc; and two 
“M ’-derived terminating end sections de­
signed for severe attentnation at 13Mc and 

to terminate the filter with an input and 
output of 300 ohms each.

The filter is mounted in a metal con­
tainer with two terminal strips represent­
ing input and output connections. The 
filter is grounded internally to the con­
tainer. The circuit is printed on both sides 
of a transparent insulating sheet.

The preferred manner of connection is 
to insert the unit as close to the antenna 
connection as possible. The metal case is 
grounded by attaching it directly to the 
chassis of 1he set or by a short lead l>e- 
tween case and chassis. The designer 
should try various grounding points.



N E W 
lower priced FOCOMAG 

USES 
SINGLE 

FERRITE MAGNET
Another HEPPN First

. Uses only ONE

he sintered ferrite is 
I tubes up to 27".
field.

entto exactfocus.

Lower your set costs with this NEW FOCOMAG. Write today for further information.

• Lower priced, compact. Cuts receiver 
ferrite magnet (an exclusive feature).

• Superior focusing - more uniform field, 
extremely uniform throughout. Focuse

• Completely shielded. No harmful e
• Extended focus range has very fine adju
• Built-in centering device.
• Flexible nylon adjusting shaft elimi
• Picture positioning lever. You specify m

breakage, 
nting arrangement

HEPPNER Representatives: JohnJ.KoppI*
60 E. 42nd St., New York 17, N. Y.
Jamu C. M uggì «worth
506 Richey Ave., W. Collingswood, N. J.

MANUFACTURING COMPANY
Round Laho, Illinois (50 Miles Northwest of Chicago) 
Phon*: »-2161

SPECIALI STS IN ELECTRO MAGNETIC DEVICES

Ralph HaH*y
R. R. 1. U. S. 27. Coldwater Rd.,
Ft. WayneS, Indiana
Irv. M. Cochran* Co.
408 So. Alvarado St., Los Angeles, Calif.

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



New Products

was
CIRCLE EC

com

100 or
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Decade Resistance Box
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DC Amplifier 
designed for 
cial-purpose

ers of 1 
lOOO^sec.

variable in six ranges, with 
frequency indication ac­
curate to 2%. Output am- 

variable from 4mv to lOv

circle

ELECT

curves, 
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Philade
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meter 1 
and is 
measur 
per vo’ 
sistanc 
sions a

Signal Generator
Constant Amplitude Unit

peak-to-peak in 10 ranges.
Output impedance of the unit is 52 ohms. Weight 

is 24 lb. Tektronix, Inc., Dept. ED, P. O. Box 831, 
Portland 7, Ore.
CIRCLE ED-30 ON READER-SERVICE CARD FOR MORE INFORMATION

Compact Pulsescope
Weighs 22 lb

D-C Amplifier
Output Linear Within O.O1 %

The Model 3501

The Type 190 Constant 
Amplitude Signal Gener­
ator generates sine waves 
in the 350kc to 50Mc range. 
Output amplitude varies 
less than 2% from 350kc 
to 30Mc, and less than 4% 
from 30Mc to 50Mc. Fre-

FOR EXAMPLE
This special screw was 

formerly made in two parts 
and spot-welded together. 
Elco now produces this 
part, in one piece, by the 
Cold Heading method at 
a savings of $13.26 per 
thousand.

This Pulsescope 
features instantane­
ous direct-reading d-c 
calibration of either 
positive or negative 
going signals. The 
unit has a vertical 
amplifier sensitivity 
of 0.2v nns/inch, a 
response from d-c to 
5Mc within 3db or 
pulse rise of .l^sec 
and internal intens- 
itv modulated mark-

j P u 1 e r circuits
* where accuracy is

>dg^Bp of the utmost im­
portance. The out- 

P put is linear within
±0.01 % of maxi­
mum output up to 

±140v for loads as low as 10,000 ohms and up to 
±10()v for loads as low as 5000 ohms. Output ripple 
is less than 0.50mv rms and the normal 24-hour drift 
for a temperature rise from 10rC to 60°C is less 
than 0.5m\’ after a 15-minute yvarmup.

The normal open-loop gain exceeds 105. Fixed gains 
may be obtained accurate to ±0.01%. The plug-in 
chassis may be mounted wherever convenient, since 
there are no operating controls on the chassis. The 
Ralph M. Parsons Company, Dept. ED, 135 West 
Davton St., Pasadena 2, Calif.

Repetitive or trig­
ger sweep is variable from 5cy to 500kc with a five­
fold sweep expansion. Sw’eep, marker and d-c cali­
brating voltages available externally. Operates from 
50 to 400cy at 115v a-c. It is 8-1/2" x 6-3/4" x 
13-3/4" in size and weighs 22 lb. Waterman Products 
Company, Dept. ED, Philadelphia, Pa.
CIRCLE ED-27 ON READER-SERVICE CARD FOR MORE INFORMATION

BB^SB|MH^M This Decade Resistance Box ha-» 
M a ran^e H megohms in■ I 1^00 ohms steps, four decades.

■ H 1 ■ With it, the user can increase or
■ decrease the resistance in a circuit 

■ B to determine the amount needed
I B for best operation.

M ■ Accurate to ±1%, the low-costW j ■ unit should have wide application 
■ for work with grid resistors, plate
Jl I resisfors, and lead and lag net-
■ B works. Inherently stable deposited

ggggU carbon resistors are used through­
out. The box measures 10" x 4" 

x 2-1/2" high. Stuart F. Louchheim Co., Dept. ED, 
1229 N. Broad St., Philadelphia 22, Pa.
CIRCLE ED-28 ON READER-SERVICE CARD FOR MORE INFORMATION

and standards
OYER 30 YEARS E*PE<"t±

ELCO^SCREW CORPORATION
1 948 B R O A D W A Y • R O C K F O R D, ILLINOIS
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tors, molded crotches, harnesses 
types of construction.

The cords are thermoplastic insulated and Under­
writers’ Laboratories approved. U. S. Wire & Cable 
Corp., Dept. ED, Progress & Monroe Streets, Union.

High-Permeability Cores 
Made in Sizes to 20" O.D.

?ight 
831,

Multi-Range Meter
Automatic Overload Protection

Manufacturers of

Precision Electrical Resistance Instruments
PALISADES PARK, NEW JERSEY

Line Cord Sets 
Thermoplastic Insulated

8 oz. Compagnie Generale de Metrologie, Annecy, 
France.
CIRCLE ED-32 ON READER-SERVICE CARD FOR MORE INFORMATION

These Permeron 
nickel - iron cores 
are available in a 
wide range of sizes 
up to 20" O.D. for 
torodial windings. 
They feature high 
permeability and 
steep hysteresis

curves. I-T-E Circuit Breaker Co., Mechanical Rec­
tifier Division, Dept. ED. 19 and Hamilton Streets. 
Philadelphia. 30, Pa.

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

CIRCLE ED-33 ON READER-SERVICE CARD FOR MORE INFORMATION 
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This Multi-range 
Type 430 Meter 
features an auto­
matic overload cut­
out. A red button 
on the front panel 
pops up whenever 
any one of the 29 
a-c or d-c voltage 
ranges or the six 
d-c current ranges

is overloaded. Pressing the button down returns the 
meter to service. The unit has a single range switch 
and is accurate to 1-1/2% and 2-1/2% for d-c and a-c 
measurements, respectively. Sensitivity is 20.000 ohms 
per volt. Current ranges are 50p.amp to lOamp. Re­
sistances are measured from 0 to 20 megohms. Dimen-

jtant 
?ner- 
aves 
mge. 
aries 
50kc 
i 4% 
Fre- 
)usly 
with

ac- 
am- 
lOv

These “US-YR- 
CO RD "line cords 
are supplied with 
molded or at­
tached plugs, 
molded and at­
tached connec- 

and other special

That's why

OPERATING CYCLES!

the SYSTEM ANALYZER CORP
Chose Tech Laboratories Tap Switches 
for $200,000 Electronic “Brain”

With more than 2100 tap switches incorporated in the design 
for their huge analog computer, engineers at the System Analyzer 
Corp., Nokomis, Illinois, made exhaustive tests to check 
the efficiency and operating life of many types. Of all 
those tested, Tech Laboratories Type 2C and 2A Tap Switches 
were the only ones that met every requirement. After 
1,000,000 complete cycles of operation, they showed 
approximately the same contact resistance as 
at the beginning.
Designed primarily for analyzing electrical power 
networks — as large as the power system of an entire 
city — the electronic “brain” handles mathematical 
problems with as many at 220 unknowns, 400 times 
faster than the work can be done manually. It 
is easy to understand why dependability is a major 
factor in the selection of its components.

TYPE 2C TAP SWITCH 
SPECIFICATIONS 

contact resistance: 3-4 
Contact material: Silv< 
Conte»*-* J- 'er plated bra __ _ aesign: Laminated wiper self-cleaning, shorting or -• 

No. of contacts: 2 to 24 single pole, 
2 to 11 double pole, 2 to 7 triple pole 
2 to 5 four pole; shorting or n«*’ *u 
Spacing: 150 or 20 
non-shorting
No. of poles per deck: 1 to 4 
No. of decks: Ar-----“ 
ments

WRITE FOR FULL INFORMATION

__ .ymg cap.. Max. operating voita* 
Mounting: Single hole, 
Size: 1 %" dia. 
Detent: Ball and spring 
Weight: A«—

120 V

,roxl^^^k

a LABORATORIES, INC.»

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



New Products Electronic Motor Control
Operates by Magnetic Tape Recorder

CIRCLE ED

CIRCLE ED-41 ON READER-SERVICE CARD FOR MORE INFORMATIONIS THIS TRIP NECESSARY?
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ELECTRONIC DESIGN

Square-Wave Generator 
With Rise Time of 0.02psec

compan, 
ranges ; 
fact tire

The < 
ing and 
drites, 
terns. rl 
crystal 
Dept. 1

For e> 
einem s 
about a 
from bo

CIRCLE

eleci

Permanent Magnet Motor 
Miniature, 1 400hp Design

intern 
under 
Useful

Eitl 
grmim 
standi 
Mount

operator’s console 
of the computer,

iass-to-steel her

y for operation appear on the 
complete installation consists

equivalent to 12 decimal di; 
tiplication time is 45milliscc

typewriters with associated punch and reader. Input 
is by means of a typewriter or a punched paper tape 
reader; for output, the computer may operate a type­
writer, a paper tape punch, or both. Circle Computer 
Division, Nuclear Development Associates, Inc., Dept. 
ED, 80 Grand St., White Plains, N. Y
CIRCLE ED-42 ON READER-SERVICE CARD FOR MORE INFORMATION

trii< led 
one at I< 
small T( 
Ion spa{. 
Bristol,

Send for your FREE copy of our 
catalog giving complete informa­
tion of our extensive line to

Digital Computer
General-Purpose, Low-Cost Design

Put enough horse power to it and you could 
probably make an anvil fly. But what purpose 
would it serve?

generator covering a frequency range of 5cy to 5Mc. 
Frequencies still lower and higher can be obtained 
by the use of an external capacitor. Waveform sym­
metry is adjustable.

Output impedances of 75 ohms and 500 ohms are 
provided. Rise time is approximately 0.02p.sec. The 
power supply is regulated, and a standby switch and 
indicator are incorporated for convenience of opera­
tion. Linear Equipment Laboratories, Dept. ED. 
Bright water PL, Massapequa, L. I., N Y.

the l/8"diam shaft has an extension length of 1-1/16". 
Other lengths, and special arrangements including 
splines, key ways, gears, etc., can be provided where 
required. Electrical connections can be provided in 
a number of arrangements to suit application require­
ments (an integral lead type is illustrated). Dalmotor 
Co., Dept. ED, 1375 Clay St., Santa Clara, Calif.
CIRCLE ED-40 ON READER-SERVICE CARD FOR MORE INFORMATION

. / The Type PM-47
DHL] S miniature perma­

JS i'i m;.zi<i n--
■ 1 ■ - - • -' ■ ■ 1 ■ ■ 

• plhnn..., i.. -in.in
F W tS R ■ Lms. blowers, and

K W I °Lmr similar liuht
R/< weight and light

* < load applications,
■j? 11 is rated al

1 lOOhp with an 
H operating rotor 

speed of 10,500 
rpm. Designed for continuous duty, it draws 0.18amp 
at 27v d-c, and has a total weight of 5 oz.

In this age of flight, more and more hermetic­
ally sealed electrical components are called 
upon to fly. Every ounce of unnecessary weight 
becomes a liability. Despite the light weight 
of Fusite Terminals they are rugged enough 
for mass production handling and for service 
as a structural part as well as a conducting seal.

electronic digital computer especially suited to the 
needs of the research laboratory or engineering firm. 
Easily operated, it is built up from small logical 
units which are each built on a separate chassis.

Overall dimensions are 3' x 4' x 6'. The computer

for a UOv single phase power source. A magnetic 
drum rotating at 59rps is employed as the memory 
element. Its capacity is 1024 words, with each word 
consisting of 40 binary digits plus two sign digits,

This electronic
\ ariable Speed t
Motor Control Sys- t
tern can be oper- I - -
ated remotely or
bv memorv with | Rl
magnetic tape re ftey 'IM
corders, offering
design possibilities
for automation. The system handles motors up to 3hp. 
Besides many standard models, special designs can 
be specified. Servospeed Division, Dept. ED, Elect ro-

metic terminal one very important reason we 
worked for an interfusion between the glass 
and metal is that only with this type of con­
struction is it possible to use a light formed 
stamping for the base.

THE FUSITECORPORATION
6000 FERNVIEW AVENUE 

CINCINNATI 13r OHIO



GM49P-1

F a“headpower transducers. Because less
; can
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Slideback Voltmeter
For Absolute or Relative Measurements GEAR MOTOR

mul-

unit PW

3w, from 20cy to 4Oke. 
operate from the Type 
which can be attached 
sembly. General Radio

standard cell is encased with 
adjustment of voltages to an

size, 
• the 
firm.

Ö

A precision gear head combined with a 
miniature motor gives you the answer 
to high torque at low speed. The motor can 
be 60 cycle, 400 cycle or variable 
frequency —in single, two or three phase— 
with non-cooled or self-cooled frame 
types. The gear head is arranged to 
provide the output speed you require, with 
standard timing ratios of 60, 3600 or 
8000 to 1 possible. High output torques, 
to drive, actuate or control, in confined 
areas, make this line of tiny gear motors 
ideal for a uidc variety of applications 
on die ground and in the air.

The amplifier is designed to 
1203-A Unit Power Supply 
to form a single rigid as­

Co., Dept., EI). 275 Massa-

I»T4OIA 
mt—

this
EAD motor has

Single Crystal Germanium 
High Homogeneity 

crystal germanium is available

SPECIFICATIONS FOR MODEL GM49P-1 
400 Cycle Capacitor Run Induction Gear Motor

115 Volti • 400 Cycles • I Phase • 0.5 Amps.
Full Load Torque: 100 Oz.-ln.
Starting Torque- Over 100 Oz.-ln.
Gear Head Lubricated per MiI-G 3278
22 R P M • 314 to I Gear Ratio • Reversible Rotation 
Intermittent Duty: 15 Minutes on, 15 Minutes off

Ambient Temperature: —55 to -f-74 C

TYPICAL APPLICATIONS
Military and Aircraft • Follow Up Devices • Actuators 

Instrument Controls • Automatic Controls • Automatic Pilot
• Radar Equipment • Electronic Control * Timers

Teflon-Rulon Sample Kit
For Design Experimentation

Por experimental uses, this sample kit contains spe­
cimen shapes of both Teflon and Rulon weighing 
¡¡bout a pound altogether. Contents of the kit vary 
from box to box. but always consist of al Itast four 
inches of Rulon rod, a machined piece of Rulon, ex­
truded Teflon rod (including one piece 12" long and 
one at least 1" in diameter), extruded Teflon tubing, 
small Teflon molded and machined samples, and Tef­
lon spaghetti tubing. Dixon Corporation, Dept. ED. 
Bristol, R. I.

Company in commercial quantities in the resistivity 
ranges and eonduetvitx types required for the manu­
facture of semiconductor devices.

The crystals, which are produced by special refin­
ing and doping methods, are free of bounderies, den­
drites, lineage flaws, and banding or striation pat­
terns. They are homogeneous in electrical as well as 
crystal properties. Semi Metals Company of America. 
Dept. ED. 2417 Federal Street. Philadelphia 1. Pa.

, 2k w 
:netic 
mon 
word

Regulated High-Voltage Supply
Output from 700 to 2O2Ov D-C

n the 
isists 
‘ctrie 
nput 
tape 

type­
puter 
Dept.

This moderately 
priced Model RE 
2002 Power Sup­
ply delivers from 
0 to 25ma over an 
output range of 
700 to 2020v d-c. 
The voltage is ac­
curate to within 

. Full load regulation is maintained for line vol­
fluctuations from 105 to 125v. It can operate 

down to 50cy.
The use of a balanced, two-stage, high-gain feed­

back amplifier yields a stability ratio of 106, and an 
internal impedance under 0.5 ohm at d-c. Ripple is 
under 0.5mv peak to peak. This unit is especially 
useful for klystron applications.

Either the positive or the negative side may be 
grounded. All controls are on the front panel. Only 
standard-type tubes, all commonly available, are used. 
M -unted on a standard 8-3/4" rack panel, the unit is 
10 1 2" deep. Northeast Scientific Company, Dept. 
ED. 1 Gray Street, Cambridge 38, Mass.
CIRCLE ED-35 ON READER-SERVICE CARD FOR MORE INFORMATION

Unit Amplifier
For Audio and Ultrasonic Frequencies

The Type 1206-B 
Unit Amplifier is 
a high-quality gen­
eral-purpose labor­
atory instrument. 
With a maximum 
output of 3w, it is 
adequate for driv­
i n g m a n y 1 o w - 
than Iv input is

required for full output, it can operate directly from 
the output of many electro-acoustic and electro-me­
chanical devices, such as sound-level and vibration 
meters, to amplify their outputs for such purposes 
as operating graphic recorders.

The frequency range extends from below lOcy to 
about 250kc, so that both low-frequency and high- 
frequency signals can be handled. Outputs from 
random-noise and other low power generators ami 
oscillators can also be amplified.

Harmonic distortion into a load of 600 ohms is 
less than 1% at 2w output, and less than 2% at

roiÂ.

*8

The Slideback 
Voltmeter is de­
signed for pre­
cision measurement 
of voltages on an 
absolute or relative 
basis. For ratios of 
300v, dials are di­
rect reading to six 
places. For abso­
lute readings, a 

each unit to permit 
absolute value. For 

relative readings, the voltmeter may be connected to 
a prime source and used to adjust other voltages to 
a ratio ot the prime source or to determine the ratio 
between two voltages.

The indicator permits sensitivities of 0.2ma. The 
voltmeter should have many applications in research 
and development, as well as in testing and in field 
calibration of equipment. CaLTronies Corp., Dept. 
EI). 11307 Hindry Ave., Los Angeles 45, Calif.

Solving special problems is routine at EAD 

If your problem involves rotating electrical equipment, 
bring it to EAD. Our completely staffed organization will 
modify one of our standard units or design and produce 
a special unit to meet your most exacting requirements.

Æasthw Am Deuces. w.
15 WASHINGTON ST., DOVER, NEW HAMPSHIRE

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

elfctronic design April 1954

ATION

1954
CIRCLE ED-47 ON READER-SERVICE CARD FOR MORE INFORMATION

39



New Products
SERVOBIRD

Induction Motors
Have Offset Driveshafts

pidly
shift of L-F

but shafts up to 2-1/2' can be

SLIP RINOS
AND SUP PING ASSEMBUES

CIRCLE ED-49 ON READER-SERVICE CARD FOR MORE INFORMATION

CIRCLE

full load current change

am
CIRCLE ED-50 ON READER-SERVICE CARD FOR MORE INFORMATION | CIRCLE ED-51 ON READER-SERVICE CARD

ELECTRONIC DESIGN

With the Servoscope 
signal generator you

as a 
can ac- 
measure

mount 
holder 
elect ro 
equip» 
of 10c 
out re

The 
tube f 
of the 
heat a 
the he 
therm, 
ponen 
0.175" 
0.400"

accur 
tion i

to 10i 
of ve 
curve 
can 
equip 
to in

CIRCLE 

elec

Output wave forms of Servoscope displayed against internal linear 
sweep generator, frequency ’/j cps.

Let the Servoscope 
solve your 3D* problems

* Design —
* Development —
* Debugging

of Servomechanisms- 
L-F Amplifiers— 
Electronic Systems

amplifiers, servomechanisms, 
recorders and other circuits 
in the subsonic frequency 
ranges. Use it to develop de­
signs and for production 
testing.

Only the 

SERVOSCORE 
offers all these advantages

curately and ri 
gain and phase

An adaptation of the 
Series 500 Induction Mo­
tors makes it possible to 
1111,11111 these small frac- 

B tional-hp units in hard-to- 
B SI Bik. reach places A redesiirned
B . ucar box hriuvs ihc final
^B shaft out of the gear hous­

ing at any one of five dif­
ferent locations (including 
the standard power takeoff 

in the center of the system).
Shaft speeds available in the motors range from 

one revolution in three days, to a top speed of 600 
rpm. The motors are synchronous or non-synchronous 
motors operating on a-c only. Standard takeoff shaft

.. .Use SILVER GRAPHALLOY for opp» 
cations requiring tow electrical noise; tow 
and constant contact drop; high current 
density and minimum wear.

EXTENSIVELY USEDIN:

SELSYNS • GUN FIRE CONTROLS
ROTATING THERMOCOUPLE and

STRAIN GAGE CIRCUITS
ROTATING JOINTS • DYNAMOTORS

Wide range of grades available for 
standard and special application*.

1046 Nepperhan Ave. • YONKERS, NEW VOFK 

f"| PImm Mn* data an Gra«l<«ll»y MUSHH and CONTACTS 

I I Sand data an BUSHINGS

BRUSHES - CONTACTS - ASSEMBLIES

• Applicable to both AC carrier and DC servo systems.
• Generates Signals

1. Sine-wave modulated carrier
2. Low frequency sine wave
3. Low frequency square wave.

e Built-in electronic sweep, phaseable with respect 
to generated signals.

• Dynamic frequency control range of 200 to 1. 
For detailed information on how this versatile test 
instrument can save you man-hours, write Dept. ED-4

supplied. Various torques are available. The offset 
drive can be built into reversing motors, and non- 
synchronous motors can be ganged to produce a single 
unit of heavier load capacity. Gleason-Avery Co., 
Dept ED. Auburn, N Y.

0.01%; line regulation for 10% line voltage change 
is 0.03%. Hum and noise output, measured over 
IMc is 50mv or less. Voltage stability is 0.2%. Kalb­
fell Laboratories, Inc., Dept. ED, P. O. Box 1578, 
1090 Morena Blvd., San Diego 10, Calif.

Discovers Mistakes Before You Make Them
Breadboard your intended servo system or other 
circuit designs—then, by either the frequency 
response or the transient response method, magnitude 
and phase curves can be obtained directly 
with only minutes of work.

ZONt STATE

K* CORPORATIONSRP W OF AMERICA
11J New Hyde Park, New York

CIRCLE ED-48 ON READER-SERVICE CARD FOR MORE INFORMATION

Power Supply Regulator
Has Low Output Impedance

Bp1 he “Super-Reg­
" -^MBBBH||^^^^^^HBHFr ulator” converts 

f ordinary power
_ supplies to provide

- * BRI * , cxtremelv low out-I C* . ■
L yd put impedance and
LL® • A u i ripple. Stable high

*^B gain amplifiers and 
pentode series pass­
ing tubes make the 

regulator immune to variations of the power supply 
preceding it. Etched circuit construction is utilized 
throughout, and there are no electrolytic capacitors 
in the operating circuitry.

The regulator can be used for either positive or 
negative output voltage. Terminals are provided for 
connecting a Model 122 (’hopper Stabilizer to give 
absolute long-time stability to the output voltage.

Voltage range is 200-350v; current range is 0.450ma.

NAME & TITLE

COMPANY

STREET

CITY

Oil-free, self-lubricnting «uth- 
ings and Bearings (applicable 
—100° ta -f-300° F.; with ex­
pansion coefficient half that 
of steel will not seise shaft at 
low temperature); oil-free 
Fitton Rings, Seal Rings, 
Thrust and Friction Washers, 
Pump Vanes

Graphite Metallizing Corporation

m/

MEANS HIGH 
PERFORMANCE
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CLIP AND MAIL TODAY!
r

PositionG-E silicones fit in your future

GENERAL®ELECTRIC Zone__ State.
IN CANADA Mail to Canadian Genaral Eloctric Company, Ltd., Tom«

CARD FOR MORE INFORMATIONCIRCLE ED-54 ON READER-SERVICE
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General Electric Company
Section 462-1B
Waterford, New York

Please send me product data on G-E Viscasil fluids. I want 
this for ( ) Reference purposes only ( ) An immediate 
application on______________________________________

EVALUATE G-E VISCASIL FLUIDS NOW!
Now is the time to begin your evaluations of these 
new fluids. They are destined to revolutionize many 
current design concepts. Through them you may 
achieve simplified designs, increased product relia­
bility and performance—even new products never 
possible before. As you “imagineer” with them, re­
member to free your thinking from the design limi­
tations imposed by conventional materials. G-E 
Viscasil fluids often dictate the design!

:
J

Name­
Firm— 
StreeL 

City—

Rute-meaturing gyroscope, type K, Torsional vibration damper, courtesy
courtesy Doelcam Corporation Houdai I Ie-Hershey Corporation

IDEAL FOR DAMPING!
Their flat viscosity-temperature curve, stability at 
elevated temperatures, nearly Newtonian viscosity 
characteristics and ability to resist breakdown 
under continual high-shearing stresses make G-E 
Viscasil fluids ideal for all kinds of viscous dampers.

Subminiature Tube Holder
Withstands Rough Applications

This subminiature 
Holder is made of 
mium-plated spring 
with a silver-plated

Tube 
cad- 
steel 

brass
tube shield. It provides a 
space - saving, economical, 
and convenient means for 
firm holding in fixed po­
sitions in relation to a 

mounting surface. Subminiature tubes held by the 
holder withstand high shock and vibration of mobile 
electronics, such as in guided missiles. Electronic 
equipment using this type holder has withstood tests 
of lOcps to 500cps from 5G to 20G for 8 hours with­
out resonance.

The design provides : ready removability of the 
tube from the holder in the event that replacement 
of the component is necessary ; efficient conduction of 
heat away from the component to the body on which 
the holder is mounted; and automatic adaptation to 
thermally caused dimensional changes. These com­
ponent holders are available in the following sizes: 
0.175", 0.195", 0.235", 0.260", 0.312", 0.375", 0.391", 
0.400", 0.562". 0.670", 0.750", 1.00", and 1.12" II), 
lengths to 2". Atlas E-E Corp., Dept. ED, Bedford 
Airport, Bedford, Mass.
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Electric Furnaces
Provide Close Control

The “Dyna-Trol" 
line consists of 
over 40 standard 
industrial furnace 
models, with spe­
cial models also 
available. The fur­
naces (with up to 
2000°F or 2300°F 
temperature 
ranges) will repro­

duce any time-temperature curve within ±3F°. This 
accuracy has permitted them to be used for calibra­
tion and instrumentation.

The furnaces have infinite zone control from 8% 
to 100% of input, providing for accurate equalization 
of vertical zone temperatures at any time-temperature 
curve. Once the furnace has reached desired level, it 
can be maintained at ±3°F. The furnaces are 
equipped with “Cyber-Tac” temperature controllers 
to indicate, or to hold, or cut off temperatures to 
±2% of full scale temperature reading. L and L 
Manufacturing Co., Dept. ED, Chester 43, Pa.

NS
Bl

FOR NEW IDEAS IN PRODUCT DESIGN

-IS
General Electric’s new Viscasil fluids offer tremendous' 
potential for new product design and present product 
improvement because of this unusual combination of 
properties:

• Relatively small change in viscosity over a 
wide temperature range

• Outstanding heat resistance
• Outstanding resistance to shear breakdown
• . Unusual chemical inertness and stability
• Compressibility — far greater than other fluids’

Available in viscosities from 1,000 to 100,000 or more 
centistokes, these versatile silicone fluids are ideal for. 
such applications as:

Torsional vibration dampers 
Dashpot dampers Shock absorbers 
Fluid couplings Servo mechanisms 

Electrical, release, pharmaceutical 
and cosmetic applications



New Products...

Direct Reading Counter 
Has Five Divisions Per Digit

The unit wheel 
of this counter has 
five divisions per 
digit which, com­
bined with the 
white indicator 
line etched on the 
cover, makes for 
easy, accurate 

reading. The counter will operate at speeds up to 
1500rpm, giving a count reading of 150,000 increments 
per minute because of the graduations on the unit 
wheel. Mounting is done through four mounting 
holes in the base of the frame.

Applications for this counter include directional 
or navigational instruments where there is a require­
ment for a servo-driven indicator to register incre­
ments of measurement. The unit is rustproof through­
out. Figures are 3 16" high x 9 64" wide. Durant 
Manufacturing Co., Dept. ED, 1993 N. Buffum St., 
Milwaukee
CIRCLE ED-56

Runs on Onlq
75 MILLIONTHS 

of a watt

1. Wis.
ON READER-SERVICE CARD FOR MORE INFORMATION

Miniature Connectors
Bayonet Locking Type

Telecomputing's new digital instrument

measures resistance, voltage and 
current with push-button speed

and electronic equipment,
The versatile Digitester serves as a combination digital 
volt-ohm-milliampere meter, gives you 0.1% accuracy and .8 second speed. 
In addition, readout is in decimal numbers instead of analog form.

Wide measuring ranges are an important advantage of the Digitester. You 
can measure up to 10 megohms, 1000 volts, or 1 ampere. Maximum accuracies 
(lowest scales) are ±.01 ohms; ±.00001 volts; ± .01 microamperes.

Operation does not involve any manual adjusting or balancing. You simply 
press a panel button to get decimal readout.

A digital ohm meter called the Digitohm is also available at $985.00. It meas­
ures resistance with the same speed, accuracy and wide range as the Digitester.

Specifications on the Digitester and Digitohm will be sent you upon request. 
Please address inquiries to Preston W. Simms, Dept. ED-4.

TELECOMPUTING CORPORATION
BURBANK, CALIFORNIA • Washington, D.C.

borne 
lions.

Completely 
weatherproof when 
connected, Series 
“B” bayonet lock­
ing miniature elec­
trical connectors 
are particularly 
suitable for air- 
or power applica- 

This Motor

Servicing the Air Force, Navy and 
civilian industry, in some cases the 
seemingly impossible has been accom­
plished to save our customers thousands 
of dollars.

What's this to you? 
Just this —

Perhaps RAM can also help YOU when 
you need a component to do a job 
electrically, electro-mechanically or 
electronically.

This small, versatile, highly flexible 
factory specializes in special-purpose 
devices designed, developed and manu­
factured to your order — either short 
runs or production quantities.

When you need this kind 
of help-CONTACT

where space and weight are important con­

CIRCLE ED-55 ON READER-SERVICE CARD FOR MORE INFORMATION
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siderations.
Quick engagement and disengagement of plug and 

receptacle are effected by the bayonet locking coup­
ling. Weatherproof sealing is accomplished at the 
plug cable opening by a threaded gland nut expand­
ing an internal synthetic rubber gasket. Polarization 
of contacts is provided by key ways in the shells.

Contacts are gold plated over silver. Molded inserì, 
bodies are mineral filled melamine. Connectors are 
available with insert arrangements containing 12, 
14, or 24 contacts. Mounting flanges on receptacle 
shells have four 1/8" diam holes. Voltage breakdown 
between contacts at sea level is 2600v d-c, at 60,000 
ft is HOOv d-c. Winchester Electronics, Inc., Dept. F, 
Glenbrook, Conn.
CIRCLE ED-57 ON READER-SERVICE CARD FOR MORE INFORMATION

Send for new Brochure K54 —illus­

trating devices that have solved 

problems for others.

Mill mETER,lw
Founded 1936

1108 Hilton Road
1 Ferndale

DETROIT 20, MICHIGAN 
Telephone Lincoln 4-7220
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precision resolvers
SIZES 11,15, 23

Coaxial Connector Kits
Offered in Three Types

“RF” Coaxial 
Connector Kits 
each consist of a 
heavy plastic com­
part mented case 
with 18 connectors 
and a functional 
wiring diagram. 
The kits serve as 
portable “parts 
cribs” to save time 
and labor on ex-

len
¡ob

or i

ible
ose 
mu- I
lori

i

400~ servo motors

perimental and prototype work.
Kit No. 1 contains Type “BNC” connectors for 

use on small coaxial cables. Kit No. 2 contains Type 
“UIIF” connectors for use in non-constant impedance 
applications.

Kit No. 3 contains several Type “N” connectors 
which are designed for use on microwave applications. 
Schweber Electronics, Dept. ED, 122 Herrick Rd., 
Mineola, L. I., N. Y.
CIRCLE ED-60 ON READER-SERVICE CARD FOR MORE INFORMATION

Varistor Kits
For Experimental Applications

brushless induction 
potentiometers

and 
the 
om- I 

nds T

lus­
hed

RELIABLE 
ANO STABLE 

PERFORMANCE

These two “Thy- 
rite” varistor kits 
provide a variety 
of miniature disk­
type and rod-type 
varistors for ex­
perimental appli­
cations in electron­
ics, communica­
tions, power 
control, and allied 
industries. “Thy- 
rite” is a non-lin­
ear resistance ma­
terial which has 
been used for

servo components, 
instruments, 

¡x synchros j

Let us quote on your 
detailed requirements.

American Electronic Mfg., Inc.
9503 W. JEFFERSON BLVD., COLVER CITY, CALIF.

TELEPHONE: TEias 0 5511 • VEraeat 11402

many years in this firm’s lightning arrestors and 
which is also valuable for the solving of many cir­
cuit problems.

Kit No. 1 (Cat. No. 108L338G1) contains 12 mini­
ature disk-type varistors, two each of six ratings. 
Kit No. 2 (Cat. No. 108L338G2) contains 10 rod-type 
varistors, two each of five ratings. All varistors are 
color coded with connecting leads. Both kits contain 
data tables of physical and electrical properties and 
log-log volt-ampere characteristics graphs. Distribu­
tion Transformer Dept., General Electric Co., Dept. 
ED, Schenectady 5, N. Y.

RD CIRCLE ED-59 ON READER-SERVICE CARD CIRCLE ED-61 ON READER-SERVICE CARD FOR MORE INFORMATION
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DC POLAR 

RELAYS

AC 

RELAYS

DC NEUTRAL 

RELAYS

Sensitive high current SPST.

Very sensitive and precise 
miniature.

Low cost DPDT.

SPDT midget low cost.

Multi-circuit heavy current switch. 

DPDT or SPDT three-position non- 
mechanically centered.

SPDT very high speed telegraph 
or information repeater.

DPDT or SPDT low cost.

SPDT miniature three-position.

A competitor has taken us to task. Because we are delighted to find somebody 
else willing to come out and admit just who he is and what he’s up to, we’d like 
to answer him candidly, even though it seems he’s missed our point quite a bit.

He implies we treat unreliability as a joke, and our customers as naive to 
expect anything better. To straighten him out:

— what we think is funny is the way some customers distill the story of 
what they want to accomplish into pure mathematics and formal speci­
fications and then expect reliability;

— what we think is pathetic is the way an unreliable relay disappoints a 
member of that growing body of good customers who are naive enough 
to let their hair down, skip the formalities, and tell us what they are after. 
So little do we like this that we just announced (in the January ad which 
teed off our friend) respectively our fifth and sixth design attempt to do 
one particular job right.

It may be that our friend mistakes willingness to talk turkey in turkey-talk 
with mere frivolity, but that’s a small crime. His ad is good and worth reading.

At all events, 
here are 13 re­
lays (not count­
ing the eight 
ball) which we 
now have in va­
rious stages of 
development, 
only three of which have had their 
first shiver under public scrutiny.

6 exist by reason of dissatisfaction 
with reliability of existing products.

7 exist by reason of a frontier which, 
’though it may be neither new nor 
romantic, we think can be cracked. 
Their nature is briefly indicated just 
in case anyone else wants to get into 
the argument.

If you can’t tell which is which, 
don’t be surprised. As we said, only 
three are ready to talk about. But 
even so there’s no harm in letting us 
know if you’re interested in things 
indicated above or anything else, for 
that matter.

400 cycle (non-rectifier).

Constant voltage temperature 
compensated high overload rated.

Tuned (resonant) (1200-2800 cps).

Self-synchronous aperiodic motor 
for pulse counting (0-60 cps).

♦ S« page 8«, Scientific American, March 1954 
He isn't rrnliy a compftiton be makes meter-move 
men! relays which are a couple of orders more sensitive 
lhan anything tor make, and have different limitations 
Ours are often used between such types and the load 
to give maximum protection to delicate contacts 1

SIGMA INSTRUMENTS, INC.
91 PEARL ST., SO. BRAINTREE, BOSTON 85. MASS.

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



Clevite Germanium DiodesNew Products

Test Leads
Have Lucite Handles

INI88 TYPE

KETAY
31 TYPES

SYNCHROS* SERVO MOTORS
RESOLVERS

Youi
60 TYPES

with
Missi

CIRCLE ED-64 ON READER-SERVICE CARD FOR MORE INFORMATION

K-Band Test Horns
Cover 12,400-40,OOOMc Range

35 TYPES

my nam
12,400

my fieli

my stre

CIRCLE ED-63 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE ED-65 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE ED-66 ON READER-SERVICE CARD
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When used as test receiving antennas, these pre­
cision-cast K-Band Test Horns serve such purposes 
as location of r-f leakage and approximate gain 
checks on microwave antennas. Employed as trans­
mitting horns, they can be applied in antenna pat­
tern measurements, illumination of parabolic reflec­
tors or lens arrays, and for termination of high 
power systems into space. The horns have been de­
veloped in a series covering the frequency range 
from 12,400Mc to 40,000Me.

Horns are precision cast in one piece and insure 
minimum deviation from the extremely close toler­
ances demanded at K-band frequencies. They also 
feature low vswr and lowr secondary lobes over the

Ketay engineers can help you most during the design 
stages of applications involving these products.

18,OOOMc range; Type No. 68052, 18,000-26,500Mc 
and Type No. 68501, 26,500-40,OOOMc. Airtron, Inc. 
Dept. A, Linden, N. J.

Transistor Products,Inc.
SNOW am UNION STREETS, BOSTON 35. MASSACHUSETTS

I—SERVO MOTOR. She 10 Frame, O.D. 
.937'

2—SYNCHRO. Size 10 Frame. OD 937" 
(Transmitter, Receiver, Resolver, Differ­
ential Transmitter, Control Transformer)

3—SERVO MOTOR, Size 10 Frame, O.D.

12—SYNCHRO. Size 16 Frame, O D 
(Transmitter, Receiver, Control 
former)

13—SYNCHRO. Size 18 Frame. O D. 
(Transmitter. Receiver, Differ 
Transmitter, Control Transformer)

CLEVITE DIODES
offer all these features!

Widest Range of Types available any­
where, Extremely Long Operating 
Life, Universal Lead Mounting — at 
no extra cost, Positive Electrical Stabil­
ity, Advanced Hermetic Sealing, Uni­
formly Low Inter-Electrode Capaci­
tance, Micro-sized, Ruggedly built.

entire range. Type No. 68503 covers

■ These No. 304
• 4 test leads are in­
B Jr tended for use
B I with standard

V B # voltmeters, mul­
timeters, vacuum

Vb tn'u voltmeters,
and similar 
equipment. They 
have Lucite han­

dles 5" long x 3/8"diam which withstand the rough­
est conditions and furnish reliable protection against 
high voltages. The ends are fitted with small threaded 
chucks which take phonograph-needle test tips. 
Needles can be inserted with either blunt or sharp 
points outward.

The handles are colored red and black respectively 
and carry 45" lengths of kinkless, flexible leads writh 
molded right-angle phone tip plugs. Insuline Corpo­
ration of America, Dept. ED, 3602 35th Ave., Long 
Island City, N. Y.

14—INDUCTION MOTOR, Size 10 Frame. 
O.D. 1.750", 3 Phase. 2 Pole

15—SYNCHRO. Size 19 Frame. O.D. 1.90" 
(Transmitter, Receiver, Control Trans­
former)

16—SYNCHRO. Type IF, IHCT, or IHG Size 
I Frame, O D. 2.250" (Receiver, Trans­
mitter, Control Transformer)

17—INDUCTION MOTOR, Size I Frame, 
O.D. 2.250"

18—SYNCHRO, Size 23 Frame. O.D. 2.250" 
(Transmitter, Receiver, Resolver, Differ­
ential Transmitter, Control Transformer)

19—SERVO MOTOR. Size 23 Frame. O.D. 
2.250"

20—SYNCHRO. Size 31 Frame OD 3.10" 
(Transmitter, Receiver, D fferential Re­
ceiver, Differential Transmitter)

116 units are available.

SYNCHROS • SERVO MOTORS • RESOLVERS 
MAGNETIC AMPLIFIERS • AUTOMATIC CONTROL SYSTEMS

Precision Tested — Low Cost
HUNDREDS OF APPLICATIONS!

As Rectifiers — Detectors — Discrimi­
nators — Limiters — Multipliers — 
Modulators — Switches — and many 
other new, important uses being dis­
covered daily!

For data sheets and complete in­
formation on CLEVITE transistors, 
diodes and transistor test sets, write 
Dept. ED4.

Â
g Manufacturing Corporation

f f f \ ? Broadway, New York 12, N.Y.

Pacific Division: 
12833 Simms Ave., Hawthorne, Calif.

New York Division • Kinetix Instrument Division • Pacific Division 
Electronic Instrument Division • Research and Development Division

SYNCHRO, Size II Frame, O.D. 1.062" 
(Transmitter, Resolver, Control Trans­
former)

5—SERVO MOTOR, Mk 14, Size II Frame. 
O D. I 062"

6—SYNCHRO. Size 15 Frame. O.D. I 437" 
(Transmitter, Receiver, Resolver, Differ­
ential Transmitter, Control Transformer)

7—SERVO MOTOR Mk 7, Size 15 Frame.
O D. 1.437"

8—SYNCHRO, Size 15 Frame, O.D. I 437" 
(Transmitter, Receiver, Resolver, Differ­
ential Transmitter, Control Transformer)

9—LINEAR TYPE CONTROL TRANS­
FORMER, O D 1.625"

10—SERVO MOTOR, Mk 8, Size 18 Frame, 
O.D. 1.75"

II—INDUCTION MOTOR, Size 20 Frame.
O D. 1.95"

Typical characteristics of

Career
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Time Delay Relays
Hermetically Sealed Units
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Career-chance of a lifetime 
for

1954

Your career can go up
with Lockheed's expanding 
Missile Systems Division

■ Recently formed from other Lockheed 
engineering organizations to prepare for 
the era of automatic flight, the Missile 
Systems Division offers a few Research 
Engineers the career opportunity of a 
lifetime.

■ For Research engineers of ability, experi­
ence and initiative, this is an unparal­
leled opportunity for advancement and 
achievement.

■ The positions now open call for experi­
ence in airborne weapons systems prob­
lems such as: weapons design, system 
evaluation, guidance methods, sub-system 
requirements and operational problems.

■ In addition to outstanding career oppor­
tunities, the Lockheed Missile Systems 
Division offers you excellent salaries 

k commensurate with your experience, gen­
erous travel and moving allowances, and 
a better life for you and your family in 
Southern California.

■ Coupon below is for your convenience.

Mr. L. R. Osgood Dept. ED-MRE4
LOCKHEED MISSILE SYSTEMS DIVISION 
7701 Woodley Avenue, Van Nuys, California 
Bear Sir: Please send me information on the 
Missile Systems Division.

my name

my field of engineering

my street address

my city and state
CIRCLE ED-67 ON READER-SERVICE CARD

A line of hermetically 
sealed Time Delay Relays 
can be supplied for 50cy, 
60cy,* or 400cy a-c, or gov­
erned, or standard d-c 
motors. Designed to take 
up a minimum of space, 
the relays feature high 
accuracy and low power
consumption.

The units are enclosed in a lightweight aluminum 
hermetic housing with 2-1/2" diam. The basic length 
for a single switch unit is 2-15/16"; governed or 
filtered motors, special or extra switches increase this 
dimension slightly. Three-stud or flange mounting 
is available. Electrical connection can be made with
a glass seal header or an AN connector. The A. W. 
Haydon Co., Dept. ED, 232 North Elm Street. 
Waterbury, Conn.
CIRCLE ED-68 ON READER-SERVICE CARD FOR MORE INFORMATION

Magnetron
Wide Temperature Range

The redesigned 
Type 4J52 Magne­
tron incorporates a 
number of im­
provements while 
retaining physical 
and electrical in­
terchangeability. 
For improved sta­
bility and life un­
der all conditions, 
particularly with 
long pulses, the

oxide-coated cathode has been replaced by the new 
Philips dispenser-type cathode; this cathode is fab­
ricated from tungsten impregnated with barium 
aluminate and operates over a wider temperature 
range than the previous model.

A bifilar winding heater is used, reducing tube 
noise. All of the glass in the tube has been replaced 
by ceramic, allowing the tube to be baked out at 
considerably higher temperature, insuring gas-free 
operation throughout life in addition to increasing 
mechanical strength.

The anode is of the strap-vane type, highly reliable 
under steep pulse conditions. The waveguide output 
transformer of the tube has been designed for the 
center of anticipated load conditions. Microwave 
Associates, Inc., Dept. ED, 22 Cummington St., 
Boston 15, Mass.
CIRCLE ED-69 ON READER-SERVICE CARD FOR MORE INFORMATION
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Career-chance of a lifetime

for

Electro- Mechanical
and

1958

1952 1953
195i

1956

1950

1957

Your career can go up
with Lockheed's expanding Missile Systems Division
g Outstanding career opportunity comes rarely in a man’s life. But 

such an opportunity exists now for Electro-Mechanical and Electronic 
Engineers in Lockheed’s Missile Systems Division.

■ Recently formed from other Lockheed engineering organizations, the Missile 
Systems Division is in a stage of dynamic expansion. For Electro-Mechanical and 
Electronic Engineers of ability, experience and initiative this is an 
unparalleled opportunity for advancement and achievement.
A number of present openings are on a high executive level.

The openings are for
ELECTRO MECHANICAL ENGINEERS
with circuit or servomechanisms experience (aircraft or missile experience preferred)
ELECTRONIC ENGINEERS
experienced in any or all of the following fields-. Micro-Wave Techniques, 
Electronic Components, Circuit Design, Flight Instrumentation

■ In addition to outstanding career opportunities, the Lockheed Missile 
Systems Division offers you excellent salaries commensurate with your experience, 
generous travel and moving allowances, and a better life for you 
and your family in Southern California.

Coupon 
is for your 

convenience

Mr. L. R. Osgood • Dept. ED-M-4
LOCKHEED MISSILE SYSTEMS DIVISION
7701 Woodley Avenue • Van Nuys, California
Dear Sir: Please send me information on the Missile Systems Division.

• my name• _ ___ ____ ____ _ _
• my field of engineering
•  --------- _
• my street address
• - _ — _
• my city and state

CIRCLE ED-70 ON READER-SERVICE CARD FOR MORE INFORMATION
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available as straight sine function.
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TYPE 745-10-turn helical potentiometer 
— Meets rigid government requirements for 
humidity, salt spray, altitude, temperature, 
vibration, shock, sand, dust and fungus re­
sistance. High electrical accuracy (linearity 
±0.025%); resistance range 100 to 300,000 
ohms. 2" diameter, 2 ¡is" long from front of 
servo flange to end of case. Mechanical and 
electrical rotation, 3600° (+2° —0°).

I

With Silicone Rubber Insulation

sil-X

wire
with G-E SE-460 silicone rubber in-

— 60 F

New Products

Glass-Braid-Lacquered Wire

Wire, designed to meet
temperature extremes, is a I L-ap- 
proved glass-braid-lacquered 

sulation. It retains its flexibiliy at 
and maintains its strong

physical and electrical properties as 
high as 400°F. Other advantages in­
clude high resistance to flex cracking, 
low dielectric constant, and an insu­
lation that is fungus resistant.

Six sizes of the wire have been ap­
proved for use in lighting fixtures up 
to 200°C, and for radio and TV hook­
up wire at temperatures up to 150°C. 
It is recommended for use in oil and 
gas fired furnace control equipment 
and will be approved by Underwrit­
ers’ Laboratories for use on devices 
or in appliances up to 200°C where 
the application demands that temper­
ature rating; but the consumer must 
apply for approval. Essex 
Corp., Dept. El), Ft. Wayne,

CIRCLE ED-71 ON READER-SERVICE

Wire 
Ind.

CARD

Metal Nameplate
Can Be Numbered in Typewriter

“Speedy-Cals” are easily fastened 
to curved as well as flat surfaces 
without the need for drilling holes. 
They permanently adhere to such 
surfaces as porcelain, glass, bakelite, 
wood, and metal, and they will not 
crack, peel, chip, or tarnish. These 
units can be numbered in a type­
writer, if desired.

The nameplates are available in 
many colors, such as gold, red, yellow, 
green, blue, black, and many other 
shades, including clear aluminum. 
They meet most all applicable spe­
cifications for commercial as well as 
government work. Made for name­
plates, trademarks, circuit diagrams, 
terminal diagrams, and many other 
uses, they are only 0.003" foil, lam­
inated with a transparent bonding 
material. North Shore Nameplate Co., 
Dept. ED, Bank of Manhattan Bldg., 
Bayside, L. I., N. Y.

CIRCLE ED-72 ON READER-SERVICE CARD 
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5 More reasons why FAIRCHILD can meet

TYPE 753 - Sine-cosine potentiometer — 
I Full sine-cosine function without mechanical 

cams and linkages —can be ganged up to 6 
cups. 20,000 ohms per quadrant; linearity, 
±0.5% peak-to-peak; 3" diameter, 114" long 
from front of servo flange to rear of cup. Also

TYPE 771 —The FilmPot, metallic film po­
tentiometer-Infinite resolution, high temper­
ature operation (225°C). High wattage dis­
sipation and exceedingly wide resistance 
range (100 to 200,000 ohms). Only %" in 
diameter and Vi" long. Resistance element is 
precious metal deposited on an inorganic 
base. Available with servo flange or threaded 
bushing mounting.



TYPE 754—2" linear potentiometer—Re­
sistance range from 800 ohms to 100,000 
ohms. High linearity (±0.15% standard). 
Internal clamp rings permit ganging up to 8 
cups on single shaft without increasing over­
all diameter. AIA standard 2" servo mount. 
Depth is 1" with .594" added for each cup 
section ganged. Gold-plated terminals are 
easier to solder and have better resistance 
to corrosion.

• Available immediately in sample quantities. Look to Fair- 
child for assistance in solving all your precision potentiometer 
problems. Fairchild has, or can make, a potentiometer to fit any 
requirement. For information write: Fairchild Camera & Instrument 
Corp., Potentiometer Division, 225 Park Avenue, Hicksville, L. I., 
N. Y., Dept. 140-45N1.

IMAUON

withAR493,

has been added to this firm s basic line

sistance makes it valuable for use in

corrosionhe

(Shown actual size)

all your precision potentiometer needs
TYPE 741— IYb" linear potentiometer—In­
ternal clamp rings permit ganging up to 5 
cups on a single shaft without increasing the 
over-all diameter. Resistance range 500 to 
25,000 ohms; linearity ±0.5% standard. 
Electrical angle 350°. Only m" in diameter 
and H" long; starting torque is 0.25 oz.-in. 
The simplified slip ring construction and a 
one-piece paliney wiper give longer life and 
lower noise.

—f-ftlRC-HILD
PRECISION POTENTIOMETERS

DRE II

Polyester Resin
High Heat and Chemical Resistance

A polyester resin,
superior chemical and heat resistance,

of polyester resins. The high heat re­

electrical applications. The AR493
glass cloth laminates may have maxi­
mum continuous operating tempera-
tures as high as 150°C, intermittent
temperatures as high as 250°C.

resistance, high
strength, and light weight of the
plastic, when reinforced with glass 
fibers, offer a practically unlimited 
number of fabricating applications. 
Chemical Materials Department, 
(¡renerai Electric Co., Dept. ED, Pitts­
field, Mass.

CIRCLE ED-74 ON READER-SERVICb CARD

Metal Strip
Coated With Silver Brazing Alloy

“Braze-Clad” is a metal strip (fer­
rous or nonferrous) clad on one or 
both sides with layers of silver braz­
ing alloy of any specified thickness 
or melting range. To join metals, the 
strip is placed along the area to be 
joined, much like an adhesive is 
placed along the flap of an envelope, 
and heat is applied. The strip is 
available in coils or straight lengths 
in widths up to 4", and in thicknesses 
from 0.003" to 1/4".

Typical applications are joints in 
electronic tube assemblies, jsmall in­
strument parts, timing deyjces, sig­
nal and alarm systems, and'téléphoné 
equipment. The metal base in the 
strip anchors the silver brazing alloy 
so that it “flows” but remains in place 
and keeps its uniform thickness dur­
ing the heating cycle. The result is 
a uniformly controlled, sound joint, 
with no voids, pockets, or oxide is­
lands. Blind joints and joints of long 
cross-section can be made readily.

The strip can be blanked, stamped 
and drawn. It can simplify assembly 
by making such preplacements as 
rings, washers, or special shapes un­
necessary. Industrial Division, Amer­
ican Silver Co., Inc., Dept. ED, 36-07 
Prince St., Flushing 54, N. Y.

CIRCLE ED-75 ON READER-SERVICE CARD

47



New Products

1% REGULATION AND RIPPLE

PERKIN ENGINEERING CORP.
El Segundo, Calif.345 Kansas Street
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Midget Torque Screwdriver
Prevents Thread Stripping

MAGNETIC AMPLIFIER REGULATED 
POWER SUPPLIES

Write or phone factory for literature or quotations. Samples 
of MII39D cen be loaned for your testing purposes! 

Phone: ORegon 8-7215

CIRCLE ED-80 ON READER-SERVICE CARD FOR MORE INFORMATION 
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SEVEN LEAGUES AHEAD

3-918

Model Volts Amps
MR 1032-50 ¡032 50~

MR2432-200 24-32 200

Model Volts Amps
MR532-I5 532 I5~

MR 1040-30 10-40 30

precision-designed 
to your specifications

Now you can order direct! 
Your call to Thermador’s new, 
completely self-contained 
Electronics Plant quickly 
brings you the engineering 
ingenuity... the precision de­
signing.. .the dependable, 
quick delivery that has gained 
Thermador’s world-wide repu­
tation for excellence. 35 years 
of quality service!

Let a Thermador engineer 
work with you to develop the

/

Thermador 
Transformers

finest transformer for your 
application, chassis, or per­
formance standards. Therma­
dor’s complete environmental 
testing facilities make certain 
that each transformer exceeds 
your specifications and MIL 
requirements. One or a thou­
sand-certified without delay 
-delivered quickly. Order di­
rect. Call us today. Request 
literature from: Electronic 
Division, Thermador Electrical 
Manufacturing Company, 
2000 South Camfield Avenue, 
Los Angeles 22, Calif. PARK­
VIEW 8-2105

THERMADOR
Electronic Division

Wire-Wound Resistors
Withstand Humidity, Temperature

“Econ-Ohm” re­
sistors are individ­
ually wound with 
high grade resist­
ance wires on non- 
hygroscopic ceram­
ic cores to which

are attached tinned copper leads in such a way that 
stresses put on them in any w’ay will not injure the 
resistance wire. The resistance wire junction to the 
terminals is embedded in solder and provides a se­
cure, permanent connection. The units are then 
coated with a newly developed silicone cement which 
makes resistors completely impervious to moisture 
and capable of withstanding 90-95% relative hu­
midity for extended periods of time.

Resistors may be operated at full watt rating and 
at a temperature not exceeding 275°C. Standard 
ratings are 3w, 5w, 7w, 10w, 15w, and 20w, with 
respective sizes of 1-3/16" x 1/2", 1-5/8" x 9/16", 
2" x 9/16", 2" x 3/4", 2-1/2" x 3/4" and 3" x 3/4". 
Tru-Ohm Products, Division of Model Engineering 
& Mfg. Company, Inc., Dept. ED, 2800 N. Milwaukee 
Ave., Chicago 18, Ill.
CIRCLE ED-77 ON READER-SERVICE CARD FOR MORE INFORMATION

AIR-DAMPED BARRYMOUNTS 
for vibration isolation 

in Aircraft
• Vertical resonance 7 to 9 cps.
• Approximate amplification at 

resonance 3.5 (sea level) to 
4.3 (50,000 feet).

• No snubbing at resonance for 
Government-specified vibra­
tion amplitudes.

• Isolation efficiency exceeds 
military requirements.

• Special resilient materials 
available for operation over 
wide temperature range.

• Loads from 1/10 pound to 
35 pounds per unit isolator.

• Available separately, or with 
standard mounting base.

• Available in ruggedized form 
to meet military shock­
strength requirements.

• Low cost.
AND they are backed by years of successful experience 
in the most exacting fields of shock and vibration control. 
For further information, address The Barry Corporation, 
775 Pleasant Street, Watertown 72, Massachusetts. Or 
get in touch with your nearby Barry representative.

CIRCLE ED-79 ON READER-SERVICE CARD FOR MORE INFORMATION

let PERKIN
BUILD YOUR '

TYPICAL MODEL 
No. M1139D

6000v. @ 100/xamps.
115v., 400cps., I phase input 

Built to MIL specs.
Potted with specially 
developed epoxy resin

Units up to SOkv. can be built to your specs.

The Model J Midget Torque Screwdriver is factory 
preset to the desired torque requirement. Torque ad­
justment screws make it possible to adjust the screw­
driver to exact torque. The tool is manufactured with 
an interchangeable handle and can be supplied with 
a jeweler’s finger guide (as illustrated) or with a 
knurled type. It has many applications in the assem­
bly of small mechanisms, switches, relays, potenti­
ometers, indicators, etc.

The screwdriver has a 3/4" maximum diameter. 
Taking all responsibility from the assembler, it stops 
automatically at the required torque. There is no 
friction clutch, because there is positive locking and 
unlocking. The type of screwdriver it requires may 
be specified. Overload Control Co., Dept. ED, 260-11 
Langston Ave., Glen Oaks, L. I., N. Y.
CIRCLE ED-78 ON READER-SERVICE CARD FOR MORE INFORMATION

AIRBORNE HI-VOLTAGE 
POWER SUPPLIES
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The LFE OSCILLOSCOPECircular Connectors
Polarized, Shielded Type

Model 401 FIAT URES

arm

■nee

ion

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

Miniature Inductors
In Wide Range of Values

chokes receiv

For complete information and specifications write.

CIRCLE ED-85 ON READER-SERVICE CARD FOR MORE INFORMATIONCIRCLE ED-82 ON READER-SERVICE CARD FOR MORE INFORMATION
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These units are 
particularly suited 
for use as inductor 
elements in tuned 
circuits and filter 
networks and as

Accurately Calibrated Sweep Delay. 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.

POLYSTYRENE FILM 
CAPACITORS

Linoarity of Vortical 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.

Polarizing in 
these two series

B connectors is
accomplished by 

dRKb means of a key way
in the receptacle 
and a on

• ' iW ML-Um Plug- Units are 
y ij kept mated against

Wj Bill vibration by a sim- 
• W . pie, positive lock­

ing device. Both 
mating and lock­

ing can be effected by feel alone; there is no need to 
check these actions visually. Pin contacts are pro­
tected against breakage by an enclosing shell made 
of aluminum with an Iridite finish to permit its use 
as a shield.

One series is equipped with 1 to 4 contacts and is 
available with YR 4/2 ABI receptacles, VP 4/2 BC1 
plugs, and VS 4/16C4 hoods. Shell OD is 1/2". The 
other series conies with 5 to 9 contacts, the shell OD 
being 23/32". Contacts on both series are silver plated 
and gold flashed for maximum conductivity and cor­
rosion resistance. Viking Electric, Dept. ED, 1061 
Ingraham St., Los Angeles 17, Calif.
CIRCLE ED-83 ON READER-SERVICE CARD FOR MORE INFORMATION

The ideal capacitors for use in integrating or memory circuits 
and as coupling capacitors for very high-impedance grid circuits. 
Close control of processing and materials provides these de­
sirable characteristics:

Capacitance tolerance: ±0.2%
drift not over 100 parts/million/degree C.

Insulation resistance: one million
megohms X mfd. at 60° C.

Dielectric absorption: not over 0.05%
maximum recovery voltage after 1/3 sec. discharge.

Stability: capacitance change not over
0.5% per year.

Operating temperature: —55°C to d-80°C maximum.
Because of the unique nature of these capacitors, each appli­

cation is specially handled. Tell us your physical and electrical 
requirements; we’ll quote on the units that suit them best. 
Capacitances available—0.01 to 10 mfd.

Choice of 12 alternative blower performance curves. 
All-angle, resilient, sleeve-bearing, NEMA rated, G.E. 
motor, nylon insulated.
Integral electrical, airflow interlock switch, air velocity type. 
Ready fitted with inlet and outlet clamps and adaptors.

, ----------- -

INTRODUCING 
THE NEW

V Y I ing, telemetering,
~ I and navigational

V - 1 k j systems. They are
also ideal tor 

chokes in low power sections of transmitters where a 
compact, stable, and durable inductor is required.

The design provides large values of inductance in 
a small space. High Q is provided due to use of high 
permeability Ferroxcube 3C cores. The structure is 
inherently self-shielding, and the core design com­
pletely encloses and protects the winding. Induc­
tances available range from 2.2mh to 220mh. Nominal 
tolerance is ±10% ±one turn. Unit weight is 1/2 
oz. The inductors may be mounted on terminal boards 
by their own leads. Mico Instrument Co., Dept. ED. 
80 Trowbridge St., Cambridge 38, Mass.
CIRCLE ED-84 ON READER-SERVICE CARD FOR MORE INFORMATION

The new MODEL "U" line of UTILITY blowers are specially 
designed for electronic, instrument and light industrial ap­
plication. They are compact and move large volumes of air 
in relation to their size and weight. Handy mounting ar­
rangements as well as integral ducting connectors are a 
designers delight. Motors are I-phase, dual voltage, capacitor 
start. ,—r-ji.

MODEL U

ROTRON
LINEARITY OF VERTICAL DEFLECTION

ACCURATELY CALIBRATED SWEEP DELAY

BUILT-IN TRIGGER GENERATOR

HIGH SENSITIVITY AND WIDE FREQUENCY 
RESPONSE OF Y-AXIS AMPLIFIER

PRICE $895
MFG. CO., INC.
7 Schoonmaker Lane, Woodstock N. Y

TOBE DEUTSCHMANN 
CORPORATION 

NORWOOD, MASSACHUSETTS



New Products

LOW
LOSS

CAPACITORS
KA'îttC

M

Rugged, Potentiometer Type Sin

NEY’S SMALL PARTS PLAY

mospheric and fluid pressures

4NY54A

CIRCLE ED-87 ON READER-SERVICE CARD FOR MORE INFORMATION

50

nc

PA

industrial control applications. Genisco, 
ED, 2233 Federal Ave., Los Angeles 64,

absolute 
pressure

pressure instrument, 
types which can be

Envir 
res

PLASTIC 
CAPACITO«*

INC.

Inc., Dept 
Calif.

mi 
speci

INFORMATION

April 1954

’°0

CIRCLE ED-89 ON READER-SERVICE CARD FOR MORE 

ELECTRONIC DESIGN •

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

Pressure Transmitter

The major applications are:
1. High frequency power factor correction
2. RF Bypass and coupling
3. Pulse forming networks
4. Pulse coupling
5. Video coupling
6. Sawtooth generators
7. Analoy computers

PLASTIC 
CAPACITORS

plastic
CAPACITOR’

INC. .<

« Ai nc

■*/

capa# if»««

These standard capacitors are avail­
able for high volt-ampere applica-

Extreme stability and low T-C may 
also be had with plastic film capaci­
tors.

Plastic Film Capacitors • High Voltage Power Packs • Pulse Forming Networks

CIRCLE ED-86 ON READER-SERVICE CARD FOR MORE INFORMATION

2511 W. MOFFAT STREET, CHICAGO 47, ILLINOIS

NEY PRECIOUS 
METAL ALLOY 
CONTACTS

BIG PART IN PRECISION INSTRUMENTS

The output of any potentiometer is dependent upon the contacts. Illustrated 
above is a Helipot 10-turn Potentiometer (Model A) using Ney Precious 
Metal Contacts between the slider and the resistance winding and for the slip 
ring pick-off, assuring the utmost in linearity and electrical transmission.

The J. M. Ney Company has developed a number of precious Metal Alloys 
and fabricates these into contacts, wipers, brushes, slip rings, commutator seg­
ments and similar components for use in electrical instruments. Ney Precious 
Metal Alloys have just about ideal physical and electrical properties, high 
resistance to tarnish, and are unaffected by corrosive atmospheres. Consult the 
Ney Engineering Department for assistance in selecting the right Ney Precious 
Metal Alloy which will improve the electrical characteristics, prolong the life 
and accuracy of your instrument.

THE J. M. NEY COMPANY • 373 ELM STREET, HARTFORD 1, CONN. 
Specialists in Precious Metal Metallurgy Since 1812

Miniature Relay
Withstands lOG’s up to 5OOcps

The “PW” is a sensitive, miniature, 
d-c actuated, hermetically sealed relay 
with ruggedized, balanced armature 
construction that withstands lOG’s 
vibration up to 500cps during opera­
tion. Dimensions are 0.765" x 1.656" 
above chassis, and weight 1-1/16 oz.

A high permeability, low residual 
nickel-iron magnetic structure gives 
high sensitivity and contact pressure.

Contact arrangement is 1 Form C (spdt). Contacts 
are 3 32"diam pure silver, rated at 2amps 28v d-e 
or 115v 60cy a-c non-inductive load.

These rugged, compact relays have coils with re­
sistances ranging from 100 ohms to 16,000 ohms; 
actuation, current or voltage; and operating power, 
25 mw to 1.5w. Potter & Brumfield, Inc., Dept. ED, 
Princeton, Ind.

MM 
...tAi

New g
Telescoping 
busrmgs inc

The Model GPT 
Pressure Transmit­
ter, in which the 
potentiometer is 
isolated from the 
actuating pressure, 
is available in pres­
sure ranges of 12 
psi to 80psi. Al­
though designed 
primarily as an 

gage and differential 
operated by both at- 
are also available.

CIRCLE El

In the instrument, a pressure-sensitive bellows 
moves the brushes of one or two precision potenti­
ometers. Output is linear with pressure (1.0% of full 
scale).

Potentiometer windings and brushes are of 
precious metal alloys for noise-free output and long 
life. Resistances between 2000 ohms and 15,000 ohms 
can be furnished; however, 5000 ohms and 10,000 
ohms are standard. Current rating is 7.0ma for stand­
ard units.

Applications include use in aircraft and missile 
control circuits involving ram and static pressure 
measurements, air computers, altitude measurement, 
air speed measurement, pressure telemetering,, and
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Integral cable clamp sealing 
grommet

NOW!
...the new

New
New grounding lugs

Telescoping 
busn

Environment 
resisting

Meets 
latest 

military 
specifications

Moisture proof!..vibration proof!..shock proof!
Just what you’ve been waiting for!

The new high-quality, streamlined, 
simpler, smaller and lighter Cannon 
AN-E meets today’s military specifica­
tions with improved connector perform­
ance. Completely sealed from cable to 
cable. A multi service unit designed to 
meet your moisture condensation, flash- 
over, corona, and vibration problems.

Write for “AN-E” Bulletin today!
Refer to Dept. J 43

CANNON ELECTRIC COMPANY, 3209 Hum­
boldt Street. Los Angeles 31, California. Factories 
in Los Angeles; East Haven; Toronto, Canada; 
London, England. Representatives and distrib­
utors in all principal cities.

CANNON ELECTRIC
CIRCLE ED-90 ON READER-SERVICE CARD FOR MORE INFORMATION

Whatever your specific needs, depend on PRECISION 
PAPER TUBES to meet all requirements. Spirally wound 
under pressure, PRECISION PAPER TUBES are subjected 
to rigid tolerance control to insure strict adherence to speci­
fications and provide maximum winding space. PRECISION 
PAPER TUBES possess 15 to 20% greater strength, yet 
are light in weight.
Made from the finest dielectric kraft or fish paper, phenol 
impregnated, acetate or combinations, PRECISION PAPER 
TUBES afford high insulation, heat dissipation and moisture 
resistance. Available in any size, shape, I.D., or O.D.,—any 
quantity.
Write today for Arbor List of over 2000 sizes . . . Send 
specifications for free sample.

PAPER TUBES

74 PRECISION PAPER TUBE CO.
^Ecisiod 2055 Weif Char|eth>n $freet 

Plant No. 2: 79 Chapel St., 
Also Mfrs, of PRECISION

CIRCLE ED-91 ON READER-SERVICE CARD FOR

Chicago 47, Illinois 
Hartford, Conn.
Coil Bobbin»

MORE INFORMATION

Resilient Stronger
inserts coupling nut

Single-Phone Headset 
For Monitoring Applications

Weighing only 
1/2 oz, the “Ear­
set” is a single- 
phone headset that 
is held on the ear 
by a flat plastic 
frame shaped like 
a large comma. 
The center part of 
the “comma” is a 
sensitive hearing 
aid type receiver.

The clamp design eliminates head band pressure and 
will fit any head shape or ear size, right or left.

The “earset” can be used for transcription, radio 
monitoring, multiple listening, and many other 
hearing applications. Its frequency response runs 
from 50cy to 4000cy and gives comfortable listening 
at 0.3mw input. Telex, Inc., Dept. KP, Telex Park, 
St. Paul, Minn.
CIRCLE ED-92 ON READER-SERVICE CARD FOR MORE INFORMATION

Air-Damp Dashpot 
For Control Mechanisms, Switchgear

Weighing less 
than 1/2 oz, this 
precision air-damp 
dashpot is for use 
as a system stabil­
izer in control 
mechanisms and 
switchgear. It has 
already been used 
extensively on 

“Regohm” voltage regulators in military and indus­
trial applications.

Possessing the reliability of springs, the unit can 
be used where simple airvanes are inadequate, oil 
seal devices insufficiently reliable, or magnetic 
damping too heavy. It is made of low expansion glass 
cylinders and graphitized-carbon pistons, ground and 
fitted to tolerances closer than 0.002". It is furnished 
with a metal plate for easy mounting and will oper­
ate in any position at temperatures from —75° to 
4~150°C. Damping constant is adjustable up to 0.06 
pound-sec/ineh; maximum tension force is 4 pounds 
at sea level; compression force is limited only by 
the strength of the materials used.

Static and sliding friction is less than 0.2. The air 
load can be easily adjusted with a screwdriver. The 
standard piston has 5/8"diam. Maximum stroke is 
1/2". Other sizes can be made to order. Electric Reg­
ulator Co., Dept. ED, Norwalk, Conn.
CIRCLE ED-93 ON READER-SERVICE CARD FOR MORE INFORMATION
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* * >1 i • IWhere ordinary relays 
won’t do...
that’s where you find 
CLARE RELAYS!

Hand 
lifts cover 
of one of four 
Clare Type

MOTOROLA’S 
Microwave TV Relay 

System uses 
4 CLARE RELAYS 

per terminal 
►job 

i

Relays used in the 
subcarrier frame of 
Motorola Microwave 
TV Relay System.

High on Lookout Mountain, 3000 feet above 
the city of Denver, four Clare Type J Relays 
are in 24-hour service in Motorola’s Microwave 
TV Relay System.

This Motorola Microwave TV Relay System 
is unique in that a single RF channel is used 
for a broadcast quality video signal, a high 
fidelity audio program channel and a two-way 
service channel for orders and cuing.

The four Clare relays are mounted under the 
metallic covers on the subcarrier frame. They 
were chosen because of the need for maximum 
reliability of performance and long-life depend­
ability.

This choice is typical of the confidence placed 
in Clare relays by engineers in every phase of 
industry. Clare sales engineers are located in 
principal cities to consult with you on your 
specific relay problems. Call the nearest Clare 
office or write: C. P. Clare & Co., 4719 West 
Sunnyside Avenue, Chicago 30, Illinois. In 
Canada: Canadian Line Materials Ltd., To­
ronto 13. Cable Address: Clarelay.

CLARE RELAYS
FIRST IN THE INDUSTRIAL FIELD

5

CIRCLE ED-94 ON READER-SERVICE CARD FOR MORE INFORMATION
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The BIRTCHER CORPORATION
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4371 Valley Blvd. 
Los Angeles 32, California

Dept. ED4-4

Please send Bulletin which 
describes and illustrates 
Kool Klamps in detail.

With AIRTCHER

KOOL KLAMPS

Chemelec Components, Molded and 
Machined Parts and Accessories 
Made of TEFLON or KEL-F

DuPont Teflon and Kellogg Kel-F—finest insulating materials known 
for vhf, UHF and microwave requirements—are used exclusively in 
quality-controlled Chemelec Products.

Where necessary, these plastics are stress-relieved to obtain maximum 
dimensional stability. Special precision molding and machining tech­
niques assure accuracy well within required tolerances.

♦
Chemelec Components Include:

Miniature Tube Sockets. 7 or 9- 
pin, saddle or can types. 
Catalog Nos. SO-427 and SO-439. 
Stand-off Insulators. Miniature 
and sub-miniature. Screw, stud, 
rivet or compression (self-fasten­
ing) types. Catalog Nos. TE-400 
and TE-405.
Feed-Through Insulators. Minia­
ture Threaded-metal body type; 
Catalog CF-405. Miniature and 
sub-miniature compression (self­
fastening) type; Catalog CF-408. 
Silicone rubber gasket type; 
Catalog CF-414. Hermetic solder 
seal type; Catalog CF-400.
Tubular Trimmers. Miniature. 
Teflon or Polystyrene insulated. 
Catalog TR-535.

Capacitor Seals. Fused Teflon 
metal surface for hermetic solder 
seal. Catalog CA-439.

Special Techniques and 
Assemblies

USG has developed original tech­
niques for molding Teflon around 
metallic structures; the applying 
of metal inserts in Teflon; the 
cementing of Teflon to practi­
cally any other material with 
standard commercial adhesives; 
and has developed feed-thru, 
stand-off, mounting and contact 
hardware permitting Teflon to 
be used as readily as any con­
ventional insulating material. 
Send drawings for estimates.

New Products

Trimmer Capacitor
Fits Any U-H-F Receiver

The AI o d e 1 
VC3-G “Mighty 
Midget” Piston- 
Type Variable 
Trimmer Capaci­
tor has a 1" over­
all length at maxi­
mum capacitance. 

The capacitance range is l.Ommfd. Temperature 
coefficient of capacitance is 2 x 10 —3mmfd 0°/C. This 
unit has a universal mounting design which fits any 
u-h-f receiver.

“Q” rating is over 1000 at IMc. Dielectric strength 
is lOOOv d-c at sea level pressure, and 500v d-c at 3.4" 
hg. Minimum insulation resistance is 10,000 megohms. 
A silver band fused to the exterior of the drawn glass 
tube serves as a stationary electrode. JFD Mfg. Co., 
Inc., Dept. EI). 1601 16th Ave., Brooklyn 4, X. Y.

you CAN'T 
SNANC 'CM lOOSC!

BUT YOU CAN COOL ’EM OFF...

DI 
AP

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

Digital Tape Handlers
Fast Starts, Stops, Speeds

The Tekl 
53C Due 
combina 
scope in 
forms a| 
time coi 
vided b 
and pol 
any sort 
exceptic 
simultar 
second 
ment is

Two 1 
Type 53 
amplifit 
and net

CIRCLE ED-95 ON READER-SERVICE CARD FOR MORE INFORMATION

Model 902 Digital 
Tape Handlers have 
start and stop times 
of 5millisec and tape 
speeds up to 60psi. 
Extension of avail­
able tape width up 
to 5/8" permits up 
to eight channels of 
information to be 
recorded simultane­
ously. Another fea­
ture is complete in­
terchangeability of 

tape from one machine to another; tapes recorded on 
one tape handler can be played back on another.

A variety of tape width and speed combinations 
is available. Choice of 30/15ips and 60/15ips dual 
speeds, with 1/4", 1/2", and 5/8" tape provides high 
versatility. The 60ips handlers use 8" reels with 1200' 
capacity; the 30ips handlers use 10-1/2" reels with 
2400' of tape. All models are equipped with standard 
NAB hubs. Versions are available for handling tele­
type tape.

Standard 19" rack mounting is used. Power re­
quirements are 400w at 115v, 60cy. Potter Instrument 
Co., Inc., Dept. EI), 115 Cutter Mill Rd., Great 
Neck, N. Y.

(•Pat. Pendine)

BIRTCHER KOOL KLAMPS will 
help keep your subminiature tubes 
COOL ... and hold them firm and 
secure, regardless of how7 they are 
shaken, or vibrated.
KOOL KLAMPS are made of a 
specially developed heat treatable 
alloy 991/2% pure silver of high 
thermal conductivity.
KOOL KLAMPS under certain 
conditions are able to reduce bulb 
temperatures as much as 40° C. 
KOOL KLAMPS have proved of 
particular value in miniaturized 
electronic equipment.
Where heat conditions are less critical, 
beryllium copper KOOL KLAMPS are available.

Company . 
Attention of 
City.............
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DUAL-TRACE 
APPLICATIONS

High Voltage Power Supply
Hermetically Sealed Unit
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The Tektronix Type 535 Oscilloscope and Type 
53C Dual-Trace Plug-In Preamplifier make a 
combination superior to a dual-beam oscillo­
scope in most applications. Because both wave­
forms appear on the same time base, accurate 
time comparisons are assured. Flexibility pro­
vided by independent positioning, sensitivity, 
and polarity inversion controls makes almost 
any sort of waveform comparison easy. The one 
exception is the observation or recording of two 
simultaneous transients of less than a milli­
second duration. For this a dual beam instru­
ment is more practical.

Two typical dual-trace applications with the 
Type 535 and Type 53C are the comparisons of 
amplifier grid and plate voltage waveforms, 
and network input and output waveforms.

Plate and grid voltage waveforms of a class C amplifier 
working into a resistive load Traces may be brought 
together for closer comparison.

Output of ».n RC network superimposed on the input 
pulse. Both waveforms appear on the same J.04 gsec/cm 
sweep accurately measuring the risetime deterioration 
caused by passage through the network

MAIN OSCILLOSCOPE FEATURES
600.000,000 to I Sweep Range — 0 02 /¿sec/cm to

12 sec/cm, continuously variab'e. Calibrated—1.02 
/rsec/cm to 5 sec/cm, accurate within 3%

10 KV Accelerating Potential — Brighter display at 
lew repetition rates.

flexible Sweep Delay — 1 utec to 0.1 sec, jitter- 
free, inciementai occuiacy within 0.2% of full scale

Type 535 Oscilloscope—$1300 plus price of desiied 
plug-in units.

DUAL-TRACE PLUG-IN PREAMPLIFIER
Type 53C Specifications

Two Identical Amplifier Channels
Frequency Response — DC to 8.5 me.
Risetime—0.04 /¿sec.
Sensitivity—0 05 v/cm to 20 v/cm calibrated, 

continuously variable to 50 v/cm.
Electronic Switching

Triggered — actuates alternate sweeps. 
free-running rate —100 kc, approximately.

Type 53C Dual-Trace Unit — $275.

OTHER PLUG-IN PREAMPLIFIERS
Type 53A Wide Hand DC Unit — $85.
Type 53B Wide Band High Gain Unit — $125.
Type 53D High Gain Differentia* Unit — $145

Prices f.o.b. Portland (Beaverton), Oregon
Please write for complete specifications.

#Tektronix,lnc.
P.O. Box 831W, Portland 7, Oro. 

Cablo: TEKTRONIX

This power sup­
ply is rated at 
6000v ±5% ■with 
an output current 
of lOO/tamp. It is 
also provided with 
a d-c output vol­
tage tap at 600v 
and is designed for 
an a-c input 
of 100-200v, 380- 
420cy, single

phase. The unit is especially adopted for airborne ap­
plications.

The supply is designed to operate over a tempera­
ture range of — 55° to -|—85°C. It is hermetically 
sealed and is potted with an epoxy resin. It is the 
first in a series of airborne high-voltage power sup­
plies developed by this firm ; similar units can be 
built to customers’ specifications. Perkin Engineering 
Corp., Dept. ED. 345 Kansas St., El Segundo, Calif.

CIRCLE ED-100 ON READER-SERVICE CARD FOR MORE INFORMATION

Helical Potentiometer
100-300,000 ohms, ±0.5% unit

The Type 745 10-turn 
helical type potentiometer 
is available for precision 
government and commer­
cial applications such as 
speed computers and guid­
ed missile controls. It has 
a resistance range of 100 
ohms to 300,000 ohms

(±0.5%), and a linearity tolerance of ±0.025%
for 5000 ohms and over, and ±0.05% under 5000
ohms.

The unit meets electrolysis and humidity, high 
altitude, vibration, load life, and temperature cycling 
tests under JAN-R-19; shock, sand and dust, salt 
spray, and high temperature under MIL-E-5400, and 
fungus resistance tests under MIL-E-5272A. Elec­
trical noise level is low and does not vary with life. 
Terminals are gold-plated.

The potentiometer has a 2"diam at the servo flange. 
Length from front of flange to end of case is 2-5/32" 
maximum. It dissipates 5w at 40 ^C and has a start­
ing torque of 1 oz-in at ambient. Mechanical and
electrical rotation is 3600° —0°. Weight is
7 oz. Potentiometer Division, Fairchild Camera & 
Instrument Corp., Dept. ED, 225 Park Ave., Hicks­
ville, L. I., N. Y.

CIRCLE ED-101 ON READER-SERVICE CARD FOR MORE INFORMATIONCIRCLE ED-99 ON READER-SERVICE CARDRD
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Write Dept. L-4 for ASR Bulletin.

$x

Relays

Meeting Commercial and Government Requirements
OPEN TYPE* Circuit switching — power and dynamotor 
loads — plate circuit — low capacitance.

HERMETICALLY SEALED. Stud or bushing mounting — 
solder or plug-in headers — circuit switching — power— 
low loss applications.

TRANSPARENT PLASTIC COVER. Most R-B-M relays 
now available in low cost transparent plastic cover.

OTHER PRODUCTS: Motor starting relays and overload protectors 
for refrigeration, appliance and general purpose motors. Industrial 
contactors and across-the-line starters. NEMA size 1 and smaller. 
Low cost general purpose relays. Low voltage D.C. manual and 
magnetic devices.

R-B-M DIVISION Refrigeration, In-
dustrial, Appliance, 
Communication andESSEX WIRE CORPORATION , J .

Logansport, Indiana Automotive Industries

CIRCLE ED-102 ON READER-SERVICE CARD FOR MORE INFORMATION



New Products...

MlNlAto:,/ !
YOUR EQUIPMENT? 

$ fictif SIMPLEST, MOST COMPACT 

AMPERITE 
delay RELAYS

MICRO Precision Switches

STANDARD

MOST ECONOMICAL, HERMETICALLY SEALED

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 Delay Relays are 
compensated for ambient temperature 

( changes from —55° to 4-70°C.
Heaters consume approximately 2 W. 

Z Tk and may be operated continuously.
V , ( » The units are most compact, rugged,

explosion-proof, long-lived, and —
1 very inexpensive I

TYPES: Standard Radio Octal, and
■l|ll I 9-Pin Miniature.

MINIATURE

Volt-Ghm-Milliamp Meter

Reads in Decimal Numbers

CIRCLE ED-104 ON READER-SERVICE CARD FOR MORE INFORMATION

High Resistance Bridge

Accurate to Better Than 0.25%

The “Digitester” 
serves as a combi­
nation volt - ohm - 
milliampere meter 
with an accuracy 
of 0.1% and an 
0.8sec speed. Read­
out is in decimal 
numbers instead of

analog form. With the instrument, readings can be 
made up to lOmeg in seven ranges, lOOOv in six ranges, 
and lamp in six ranges. Maximum accuracies (lowest 
scale) are ±0.01 ohms, ±0.00001 v, and ±0.01/tamp. 

Operation does not require manual adjusting or 
balancing; decimal readout is obtained simply by 
pressing a panel button. No accessories or external 
references are necessary. Dimensions are 21-1/2" x 
10-1/2" x 15" deep, in cabinet; the unit may be re­
moved from the cabinet for mounting in a standard 
relay rack. Telecomputing Corp., Dept. EI), 133 E. 
Santa Anita Ave., Burbank, Calif.

rated 
the ne
Inc., 1
CIRCLE I

PROBLEM?Send for Bulletin No.TR-81

BALLAST-REGULATORS
• Amperite Regulators are designed 

to keep the current in a circuit 
automatically regulated at a defi­
nite 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.

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

-1^00 - 
MAX

^8
if10L- VOLTAGE OF 24 V • 
J I BATTERY 4 CHARGER 

I----- 1 VARIES APPROX I

Amperite Regulators are the simplest, most effective 
method for obtaining automatic regulation of current or 
voltage. Hermetically sealed, they are not affected by 
changes in altitude, ambient temperature (—55° to 
-f-90°C), or humidity. Rugged; no moving parts; 
changed as easily as a radio tube.

Write ter 4-page Technical Bulletin No. AB-5 J

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

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

CIRCLE ED-103 ON READER-SERVICE CARD FOR MORE INFORMATION

The Model 601 Bridge 
covers a range from 100,- 
000 ohms to lOOMeg, and 
measures resistances to an 
accuracy of better than 
0.25%. The circuit is a 
simple Wheatstone bridge 
network with the unknown 
and a 10-turn “Ilelipol" in 
adjacent legs. Bridge un­
balance voltage is ampli­
fied by a vacuum tube 
voltmeter and fed to a null

indicating panel microammeter. The circuit is such 
that the meter cannot be damaged by severe unbal­
anced conditions. At balance, resistance values cor­
respond to “Helipot” dial settings multiplied by 
appropriate factor of 10.

The instrument is for general-purpose resistance 
measurements, as well as for the laboratory for pro­
duction testing of resistors. It is basically a-c oper­
ated but contains a long-life 45v B battery for the 
bridge voltages to provide greater stability. Shasta 
Division, Beckman Instruments, Inc., Dept. ED, P. O. 
Box 296. Sta. A, Richmond, Calif.
CIRCLE ED-105 ON READER-SERVICE CARD FOR MORE INFORMATION

• These actuators and assemblies offer elec­
tronic designers utmost freedom where small 
size and light weight are prime requisites.

Small enough to hide behind a penny and 
weighing but 1 /15th of an ounce, the MICRO 
subminiature switch is capable of big 
switching jobs on both a-c and d-c current.

Shown here are but a few of the many 
switch assemblies available with this switch 
as the switching element. These include 
special switch actuators (lower left); toggle 
switch assemblies (upper left); push button 
assemblies (upper right) and an eight switch 
rotary selector switch assembly.

Contact your nearest MICRO SWITCH 
branch office today for complete informa­
tion. Offices are located in 16 major cities.

MICRO SWITCH
A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY ff

FREEPORT, ILLINOIS L±ZL

CIRCLE ED-106 ON READER-SERVICE CARD FOR MORE INFORMATION
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Fixed-Pad Attenuators
For 0-1 OOOMc Range

Two fixed pad attenuators 
for the 0-1 OOOMc range, the 
“Il FA-50” and “II FA-75”, 
have impedances of 52.5 ohms 
and 75 ohms respectively. 
These attenuators have a maxi­
mum vswr of 1.2 up to 
1 OOOMc. Nominal attenuation 
is 3db, 6db, lOdb, or 20db for 
both units, and accuracy is 
better than l/2db.

BNP conilectors are used so 
that the pads can be incorpo­

rated into most equipment and test set-ups without 
the need for auxiliary adapters. Applied Research, 
Inc., Dept. ED, 163 07 Depot Rd., Flushing 58, N.Y. 
CIRCLE ED-107 ON READER-SERVICE CARD FOR MORE INFORMATION

Wire-Wound Resistor
Rugged, Subminiature Design

The “NM-2” sub­
miniature Wire- 
Wound Resistor 
provides values up 
t o 60,000 o h m s 
— 0.1%. Known as 

\ “The Runt’’, it 
measures only

1 4" x 1/4". The unit features hermetic sealing and 
withstands the most rugged environmental conditions. 
Eastern Precision Resistor Corp., Dept. ED, 130-11 
90th Ave., Richmond Hill 18, L. 1., N. Y.
CIRCLE ED-108 ON READER-SERVICE CARD FOR MORE INFORMATION

Encapsulated Permafil 
Transformer

"Fly-Weight” 
Transformer

"Flea-Weight" Transformer

À owe

Hermetically Sealed 
Transformer

Cast-Permafil 
Transformer

ENCAPSULATED PERMAFIL transformer has low center of gravity, 
strong vibration-resistant mounting, high moisture resistance. 
METAL-CLAD, HERMETICALLY SEALED G-E transformer resists 
dust, dirt, meets Armed Forces Mil-T-27 Grade 1 specs.
CAST-PERMAFIL model has protected coil and core, averages

20% less weight and size than comparable metal-clad units.
"FLY-WEIGHT" TRANSFORMER features precision operation in 
high temperatures, has shake-proof connections.
NEW "FLEA-WEIGHT" G-E transformer is lighter, smaller. ..offers 
dependable, more economical power.

4 ways G.E. builds dependability into 
electronic and aircraft transformers

Telephone Type Relay
Functions Under Severe Conditions

The “Series 80" Midget 
Telephone Type Relay is a 
sensitive, compact, multi­
ple-contact relay with vi­
bration and shock-proof 
characteristics. It is de­
signed to meet rigid gov­
ernment specifications. Coil 
windings are rated for d-c 

voltages up to 1 lav. Contacts are palladium and 
rated at 3amps non-inductive load at 24v d-c or 115v 
(iOcy. On special order, they can be supplied with 
silver contacts rated at aainps.

I'hc relays are available in open form, for surface 
mounting, or in hermetically sealed containers. The 
“>614" type, the smallest of the sealed types, mea-

ing & Mfg. Co., Dept. ED, Long Brandi, New Jersey.
CIRCLE ED-109 ON READER-SERVICE CARD FOR MORE INFORMATION

From laboratory samples, made to 
your specifications, to the last pro­
duction model delivered, dependa­
bility is built into General Electric 
electronic and aircraft transformers 
four ways. Here’s how:
1. INTEGRATED FACILITIES: All 
G-E labs, testing facilities, ma­
terials sources are integrated to 
meet the constantly changing re­
quirements of the electronic and 
aircraft industries. This co-ordina­
tion means you get the transform­
ers you want—when you want 
them.
2. MECHANIZATION: The GE 
plant is mechanized and staffed to 
handle large-quantity production, 
while maintaining laboratory 
sample quality. Mechanization pro­
vides consistent premium quality.

3. SPECIALIZATION: By specializ­
ing in transformers to meet the 
industrial and military application 
requirements of electronic and air­
craft manufacturers, the fluctuat­
ing demands of less stable markets 
do not affect the even flow of G-E 
precision components to our cus­
tomers.
4. EXPERIENCE: Key G E per­
sonnel have had unusual experience 
and practical training working 
closely with, and in the factories 

you canyn

GENERAL ELECTRIC

and labs of electronics equipment 
manufacturers. This means that 
they keep your problems in mind 
as they produce transformers for 
your particular, specialized appli­
cations.
Application engineering assistance 
is available from your nearest G-E 
Apparatus Sales Office. For product 
literature on G-E aircraft and elec­
tronic transformers write to Gen­
eral Electric Company, Section 
412-113, Schenectady 5, N. Y.

CIRCLE ED-110 ON READER-SERVICE CARD FOR MORE INFORMATION
ATION
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New Products GUIDE TO
VOLTAGE

SPEED

CURRENT

SERVO

CONTROL

ON REQUEST

MORE STABLE

NOW AT

REGOHM
CIRCLE ED-113 ON READER-SERVICE CARD FOR MORE INFORMATION

Jamaica 35, N. Y,91-58 Van Wyck Expressway CIRCLE ED-115 ON READER-SERVICE CARD FOR MORE INFORMATION
CIRCLE ED

CIRCLE ED-111 ON READER-SERVICE CARD FOR MORE INFORMATION

Convert primary variables to printed numbers with

its class.

CIRCLE ED-114 ON READER-SERVICE CARD FOR MORE INFORMATION

ACE

Electronic Data Handling for 
Research. Industry. Business

r MAKER OF THE WORLD'S 

FASTEST ADDING MACHINES

Computing Differential
Accurate, Sensitive Unit

We'd like to tell you how this and other Clary automatic equipment 
fits into your work. Write us for details. No obligation, naturally

FIELD 
2920 N 
CIRCLE 

electi

CLARY MULTIPLIER CORPORATION, Electronics Division, San Gabriel, California 
CIRCLE ED-112 ON READER-SERVICE CARD FOR MORE INFORMATION

56

fabricated of DUPONT NYLON 

FM No. 10001 to close to erances 

SIZES 1/8" to 3/4" TOLERANCES± 001

AW FABER- ERSTELL
PENCIL COMPANY, INC., NEWARK 3, N. J

ACE PLASTIC COMPANY
PreciSton PlaOiC F ahr icator $ and Extruders

0

£

Sealed Capacitors
With 4800 Hour Time Constant

CIRCLE ED-116 ON READER-SERVICE CARD FOR MORE INFORMATION
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Because of mass production Ace is now producing 
the same quality at lower costs . . . the 
savings are yours1

Write for Samples, Bulletin, Price List Today

Il ■
Mass-produced to close 

tolerances giving you tough­
ness at low temperatures, form 
stability at high temperatures, 

light weight, chemical and 
abrasion resistance. Ace Nylon 

Balis offer greater design possi­
bilities for hundreds of 

industrial applications.

LOWER PRICES!

The 1/8" differ­
ential is the latest 
addition to this 
firm’s line of sin­
gle spider gear
units, 
signed 
highest

It is Je­
to meet 
in i 1 it a rv

and com mere ial 
standards, and it 
mechanically adds 

and subtracts with extreme accuracy.
The differential can operate over a wide environ­

mental range. It weighs less than 1 qz, and performs 
in a working circle of 1" max diam. Breakaway 
torque at no-load is 0.01 oz-in. The unit is made of 
stainless steel throughout to ensure low wear and 
high corrosion resistance. Ford Instrument Com­
pany, Division of The Sperry Corp., Dept ED. 31-10 
Thomson Ave., Long island City 1, N. Y.

We spc 
ized s< 
and in 
sistanc 
your o 
do not 
types : 
will fii 
pare 1 
compel 
convin* 
quantit 
within

This new 12-page illustrated bulletin describes the 
wide variety of control situations to which the REGOHM 
electro mechanical controller is adaptable.

Learn how REGOHM will provide sensitivity, speed of 
response and system stabilization under severe operat­
ing conditions in your control system.

Circuit diagrams illustrating the many applications of 
this versatile, automatic controller, are given

Text and illustrations describe the functions, design 
advantages, operation and control characteristics of this 
small size, lightweight, plug-in device.

Write for Bulletin 505.00. Address Dept. G Electric 
Regulator Corporation, Norwalk, Conn.

Perfect balance makes Push Button
Castell Locktite Holder the king of

VERSATILE, LOW-COST 
CLARY PLUG-IN UNITS

CLARY offers you a wide choice 
of plug-in units, including the Ana­
logue Oscillator, model 1111, for 
converting pressure, temperature, 
stress, flow rate or shaft angle into 
pulsed data; the Buffer, model 
1105, which programs orders for 
moving anything physically (firing 
cameras, running card-punching 
equipment, guiding missiles); the 
Counter Decade, model 1115, used 
for nuclear scaling, tachometering, 
traffic and production counting.

Clary Printing Timer
Used with Clary 

plug-in units to give 

you a printed record 
of elapsed operation­
times, and to identify 
types of operations 

by number. It's 
versatile, economical 
and engineered in the 

Clary tradition!

“Stabelex D” capacitors are hermetically 
units with a time constant in excess of 4800 
low absorption, high insulation resistance, low

sealed 
hours, 
power

factor, and other valuable characteristics. Now avail­
able in quantity, they have already been used for 
some time in a variety of special equipments including 
electronic computers, calculators, and spectrographs.

The capacitors are offered in a full selection of 
values, as well as case sizes for upright or inverted 
mounting, including types for mounting where space 
is extremely limited. Operating temperature ranges 
from —80c to -|-75OC. Capacity tolerances available 
are from ±10% to ±1%. Change in capacity from 
room temperature to 4~75°C is only —0.4%. Indus­
trial Condenser Corp., Dept. E-13, 3243 N. Califor­
nia Ave., Chicago 18, 111.

CUTTELI 
push butjon 

LOCKTITE 
lead holder has 
PERFECT BALANCE

ï 
Q 
Q 
M

Exclusive collet holds lead in bull dog 
grip, preventing slipping or turning.

No graphite dust stains your fingers 
—because with one-hand push-button 
action you extend and retract the lead. 
No need to touch graphite. Comfort­
able “wood-pencil” feel—not metallic.

Equipped with easily-replaced clutch, 
giving your Locktite indefinite life.

Imported Castell 9030 Lead in­
serted in your Locktite Holder gives 
you the combination for brilliant re­
sults on your drawing board. Ask 
your Dealer for both — Locktite 
Holder and Imported Castei.i 9030 
Lead in 19 degrees, 7B to 10H.

The Fiel 
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Ford

SMALL ASSEMBLIES

CIRCLE ED-119 ON READER-SERVICE CARD FOR MORE INFORMATION

JION
CIRCLE ED-117 ON READER-SERVICE CARD FOR MORE INFORMATION

^>£bldonng Operations in Ì

TEKTOLOG
ELECTRONIC RECORDER

Pneumatic Controls

CIRCLE ED-122 ON READER-SERVICE CARD FOR MORE INFORMATIONCIRCLE ED-120 ON READER-SERVICE CARD FOR MORE INFORMATIONCIRCLE ED-118 ON READER-SERVICE CARD FOR MORE INFORMATION
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THE GRC EQUATION 
FOR MAKING YOUR

Solder scnws and stud to can covet. 
'Soldurform ’ Disc 4 Rings 5% Silver 

—95% Lead Alloy. Melting Point 680°F.

Solder giess terminib to cover. 
“SoMerform" Rings 83% Tin—37% 
lend Alloy. Melting Point 361°F.

Hermetically seal cover on can. 
“SokJerform” Ring 28.5% 
Bismuth—28.5% Tin—<3% 
Lead Alloy. Softening Point 2S0°F.

kTION

1954

Dollar for Dollar— 
Your Best 

Instrument Value

car- 
and

small parts, 
you how to

FIELDEN INSTRUMENT DIVISION
2920 N. 4th St., Dept. Q. Philadelphie 33, Pa.

simplify—and save.

Fast delivery of 100,000 completely finished

methods speed production, prevent

A line of hermetically sealed deposited carbon re­
sistors is offered in ratings from 0.25w to 2w. The 
resistors are completely sealed in steatite housings, 
assuring positive protection against moisture. Also 
available are resin coated types made to MIL-R- 
10509A, glass enclosed and helium filled high stability 
types, and high frequency rod and disc units. Mepco. 
Inc., Dept. ED, Morristown, N. J.

World's Foremost Producer of Small Die Castings
40 Second St., New Rochelle, N. Y. Phone: NEw Rochelle 3-8600 #

CIRCLE ED-121 ON READER-SERVICE CARD FOR MORE INFORMATION

Operates directly from 
Low Energy Sourcesof Full Scale

Simplified Design—
Only 4 Principal Units

Deposited Carbon Resistors
Sealed in Steatite

Amplifier System
Unitized, Multi-Channel Design

improvement. If you use 
ries engineers can show

die casting. Gries 
waste, offer design 
chances are that Gi

Amplifier System 
now offers extended 
rier-amplifier range

IN ONE PIECE
Add parts and operations and you add cost . . . GRC 
reduces operations, makes small parts in ONE low-cost

—to many millions. Write today for bulletin and »ample» 
Send specifications for prompt estimates.

I---------- 1 fMax. Wt. '/2 oz
p SMALLNESS UNLIMITED .Max. Lgth. i%

Here’s a typical example of a tough k
resistance soldering job involving progressively 

tower melting temperatures. Kester "Solderforms ’ £
made sure this high precision oscillator coil 

came through every test successfully.

WRITE TODAY for free "Solderform" 
samples and literature.

■
 increased data capacity. 
|| Both linear-integrating and 
■ carrier amplifier units may 
P be used in any combina- 
I tion up to a maximum of 
p 12 to permit simultaneous 
? use of self-generating and 
* externally-excited pickups.

_____  Physical phenomena in the 
0-5000cps range may be 

amplified and system output coupled to any record­
ing oscillograph equipped with galvanometers of 
matched characteristics.

The system may be used with such transducers as: 
capacitance, inductance, reluctance, resistance, Piezo­
electric, and photoelectric, as well as types developed 
in the laboratory for specific instrumentation require­
ments. A single oscillograph record may thus contain 
indications of strain, pressure, acceleration, vibratory 
displacement, and velocity.

Rugged, lightweight construction and wide tem­
perature operating range ( —10° to -}-40oC ambient) 
permit use under varied conditions, including labor­
atory, field, and flight-test applications. The single­
channel amplifier units plug into stacking, four- 
channel capacity cases, with all input, output, and 
power connections made automatically upon insertion 
to eliminate intricate wiring. Consolidated Engineer­
ing Corp., Dept. ED, Pasadena 15, Calif.

The Fielden Tektolog has a sensitivity of ±0.1%, mechanical 
reproducibility of ±0.5%, yet because of its simplified design, 
circuitry and construction is priced substantially lower than 
other types. Various recording speeds to suit applications. Pen equip­
ped with non-clogging capillary tip suitable for high or low speed 
recording auxiliary control apparatus. Available with dust-tight, 
weather-proof cast aluminum housing. Easily installed... flush or 
surface mounted. Can be supplied with portable carrying case 
for mobility since critical leveling is not needed. Designed for 
accurate recording at low cost. Write today for details to Dept. M.

with /

Kester Solderforms'

ized

FORD ENGINEERING COMPANY GRIES REPRODUCER CORP

y.-

CONTROLS COMPANY

and in the design of special re­
sistance devices of this type to

do not find any of our standard 
types suitable. In addition, you 
will find that our prices com­
pare favorably with those of 
competing products. Let a trial 
convince you. Delivery on sample 
quantities can usually be made 
within two or three weeks.



The special character of the application of 
an electronic digital computer 

for airborne automatic controls is reflected 
principally in the input-output units.

New Products...

Turret Terminal Connectors
For No. 14 AWG Wire

MORE THAN 

100 TIMES 

FASTER THAN THE 

HUMAN BRAIN

The physical quantities defining the 
state of the system—such as altitude, 
rate of climb, heading, and other 
vital information—are measured by 
instruments whose outputs are usu­
ally in the form of mechanical dis­
placements or voltages. These analog 
quantities are converted into digital 
numbers that are processed by the 
computer; it performs in “real” 
time the computations correspond­
ing to the mathematical representa­
tion of the control problem. The 
results of these calculations are num 
bers representing the signals used to 
control the system. These output 
numbers are converted into the 
analog-type signals used in the con­
trol operations.

At Hughes Research and Devel­
opment Laboratories, where the 
subminiature airborne digital com­
puter was pioneered, analog-digital 
input-output systems have been 
developed for several applications.

For example, in the conversion 
of direct-current voltages to binary 
numbers, the many' input voltages

are digitalized in sequence by a 
comparison with a precisely linear 
saw-tooth waveform, gated once 
per revolution of the drum to suc­
cessive inputs. Time intervals are 
produced which are used to control 
a gated binary counter. Resulting 
binary numbers are stored in the 
memory for subsequent use by the 
computer. Output binary numbers 
each control the symmetry of a 
square wave recorded on a drum 
channel during the output sampling 
periods. Reading heads continu­
ously present the waveforms to the 
respective output channels where 
they are standardized by regulated- 
current switch tubes and are filtered 
to establish the direct-current com­
ponents. Several such waveforms 
may be time-shared on a single 
drum channel by encoding.

A major effort at Hughes is also 
devoted to adapting electronic digi­
tal computer techniques to business 
data processing and related applica­
tions—uses destined for far-reach­
ing peacetime application.

Assurance is required that 
relocation of the applicant 
will not cause disruption of 
an urgent military project.

HUGHES
RESEARCH 

AND DEVELOPMENT 
LABORATORIES

Culver City, Los Angeles County 
California

Input-output units (above) of the Hughes air­
borne electronic digital computer. (Left) Opera­
tion of the pilot's direction indicator is discussed 
by W. S. Shockency (left), Radar Laboratory, and 
M, L. MacKnight of the Advanced Electronics 
Laboratory.

ENGINEERS AND PHYSICISTS

Address:

SCIENTIFIC

AND

ENGINEERING

STAFF

“Series 141’ con­
nectors are designed 
for No. 14 A\V(J 
wire with turret ter­
minals. They fea­
ture a disengage­
ment force of only 
3 oz minimum and 
8 oz maximum per 
contact. Telescoping 
barriers around each 
contact provide ex­
tra-long creepage 

paths for high voltage applications.
The turret-type socket and pin contacts (available 

in 7, 10, 15, 18, and 20 contacts) are of spring­
temper phosphor bronze and brass respectively, and 
come assembled in a floating, non-rotating arrange­
ment which insures self-alignment of each contact. 
Contacts are silver plated. Three insulating materials, 
and aluminum hoods with cable clamps, are available. 
DeJur-Amsco Corp., Dept. ED, 45-01 Northern Blvd.. 
Long Island City, N. Y.

CIRCLE ED-124 ON READER-SERVICE CARD FOR MORE INFORMATION

Thermal Delay Relays
With Periods from 5-300sec

goes 
out
niea:

men 
trau 
7th

CIRCI

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

These lightweight thermal delay 
relays are valuable for a wide 
range of industrial, aeronautical, 
mobile, and marine applications 
where quiet, maintenance-free de­
lay control of an electrical circuit 
is desired. They are available with 
heater input of 5w in 6.3v, 26.5v, 
and 117v a-c/d-c, with time delays 
of 5sec to 300sec at 25°C; they 
also can be adapted to any control 
requirement not covered by exist­
ing types.

"WB’

Contact rating is 3amp at 150v d-c or 250v a-c
for relays with periods up to 75sec; for relays with I 
delays of 105sec or more, contact rating is 3amp at | 
450v a-c/d-c. Contacts are silver, spst, either normally 
open or normally closed. The base is a standard 
receiving type intermediate 8-pin octal base. The 
heater terminates in pins 2 and 3; the contacts in I 
pins 5 and 7. Maximum overall height is 3.250". For I 
a range from —60° to -|-80oC, there is a slight I 
variation in timing from room temperature timing. | 
Sheldon Electric Co., Dept. ED, Irvington 11, N. J.

CIRCLE ED-125 ON READER-SERVICE CARD FOR MORE INFORMATION
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Servo Accelerometers
For Linear or Angular Measurements
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A family of pre­
cision accelerome­
ters .measures 
either linear or an-
gular acceleration 
to four significant 
figures. Based on

ments, each instru­
ment incorporates 

;i vest pocket servo system which automatically gener­
ates a current to counterbalance torque arising from 
acceleration. The voltage output of lOv or more per 
G is proportional to acceleration within approxi­
mately 0.1% over the entire operating range, and 
goes precisely through zero at zero acceleration with­
out drift or hysteresis. Error due to friction has been 
measured as approximately 0.0002G.

The accelerometers are rugged instruments suitable 
for airborne use. Laboratory uses include employ­
ment as standards for cheeking and calibrating other 
transducers. Donner Scientific Co., Dept. ED, 2829 
7th St., Berkeley 10, Calif.
CIRCLE ED-126 ON READER-SERVICE CARD FOR MORE INFORMATION

Resistors
For Top of Chassis Mounting

“Stan-Ohm” resistance units 
are made for top of chassis 
mounting, which removes a 
high heat source from the 
area of critical components. 
Their integrally mounted 
bracket aids in the conduc­
tion of heat to the chassis, 
which in turn radiates it.

The resistors are wound 
with high grade resistance 
wire on a flat ceramic core, 
allowing the use of heavier 

gage wire. The junction of the resistance wire and 
the tie points is imbedded in solder and results in a 
permanently secure connection.

The wound core is coated with silicone cement and 
inserted into a ceramic tube which is then filled wTith 
silica and sealed with silicone cement, excluding 
moisture from the winding. The resistors are supplied 
in ratings of lOw, 15w, 20w, and 25w, with respective 
heights of 1-1/2", 2", 2-1/2", and 3"; all units are 
19/32"diam to fit in 5/8" chassis cut-out. They can 
he supplied in straight resistance values or with up 
io two taps. Tru-Ohm Products, Division of Model 
Engineering & Mfg. Company, Inc., Dept. ED, 2800 
V. Milwaukee Ave., Chicago 18, Ill.

IRCLE ED-127 ON READER-SERVICE CARD FOR MORE INFORMATION
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SILICONDUCTORS
TRADE-MARK

^SINGLE CRYSTAL SILICON 
JUNCTION DIODES

TYPES IN137A and IN138A
SALIENT CHARACTERISTICS

Available in 14 Types with Back Voltage (E ) 
Ranges from 5 V to 250 V.

Ambient Temperature Range —75°C to +100°C
Back Resistance 1,000 Times Greater Than 

Equivalent Germanium Diode
Steep Forward Characteristic
Forward Conduction Moderate to Heavy
Low Dynamic Resistance in Reverse Break­

down Region
Excellent Voltage Regulation over Large 

Ranges of Current in Breakdown Region
SILICON JUNCTION DIODES ARE AVAILABLE IN

ACTUAL SIZE

@0

APPLICATIONS
HIGH TEMPERATURE OPERATION 
MATCHED "QUADS" 
MATCHED PAIRS 
FUNCTION GENERATORS 
DIODE-CAPACITOR "MEMORY" UNITS 
MAGNETIC AMPLIFIERS 
CONSTANT VOLTAGE SOURCES 
SURGE PROTECTION 
CLIPPING AND LIMITING

PRODUCTION QUANTITIES NOW. EACH
DIODE IS HERMETICALLY SEALED, TEMPERATURE CYCLED, JAN SHOCK TESTED, AGED, 
AND COMPLETELY TESTED ELECTRICALLY. SPECIFIC DATA TO FIT YOUR APPLICATION 
OF SILICON JUNCTION DIODES WILL BE SUBMITTED PROMPTLY ON REQUEST.

(Licensed by Western Electric Co., Inc.)

NATIONAL SEMICONDUCTOR PRODUCTS
DIVISION OF NATIONAL FABRICATED PRODUCTS, INC.

930 P1TNER AVENUE DAvis 8-0800
CIRCLE ED-130 ON READER-SERVICE CARD FOR MORE INFORMATION
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New Products

Wire Wound Resistors
Ceramic Insulated Units

FREE Bulletins

sulated
wire

20w ratings, in resistance ranges

CIRCLE ED-133 ON READER-SERVICE CARD FOR MORE INFORMATION

265 Main St., BartUtt, III. (Chicago Suburb)

CIRCLE ED-131 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE Eversion
CIRCLE ED-135 ON READER-SERVICE CARD FOR MORE INFORMATION

ries
—-

at 40°C
remains

to provide greater strength and permit machinin

SEND FOR TECHNICAL DATA BULLETIN

sections of the

Title
FREE• ; WriteAddetti

State

CIRCLE ED-136 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE ICIRCLE ED-134 ON READER-SERVICE CARD FOR MORE INFORMATION
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A VACUUM INCLOSED SWITCH 
that can interrupt high voltage AC 
and DC circuits many thousands of 
times without introducing a prob­
lem of contact life. With their con­
tacts sealed in a vacuum, they offer 
no Are ha lord, no explosion haz­
ard, no oil maintenance, and no 
contact maintenance. They ore 
many times smaller and lighter than 
other types of high voltage switches. 
Their low inertia contacts and vacu­
um dielectric make possible much 
faster breaks than can be achieved 
with heavier types of switchgear.

These JENNINGS VACUUM 
SWITCHES are designed and field 
tested for electronic applications 
up to 75 KV and several hundred 
amperes. They are available either 
unmounted or mounted os relays.

New approach to 
HIGH VOLTAGE 
SWITCHING —

Vibrati 
has be 
over 1, 
ininiah 
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coils, < 
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far sur
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over 4 
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THE

INTERNATIONAL RESISTANCE CO.
Dept 0 401 N. Broad St., Philadelphia 8, Pa
In Canada: International /¡tintante Co., lid., 

Toronto, Liceniee

Please send me Technical Bulletin P-1

Name______________________________

improved 
of the se- 
miniature

OFFSET

Axial leads • Glass fiber core • 

High temperature plastic molding 

• For circuits where stability and 

low wattage dissipation are needed.

“Cer-Ohm” high 
voltage ceramic in-

, low cost 
ound resis

Low Torque “Helipots”
Combine Small Size, High Precision

series may be ganged on a com

is now 
to 1/8"

tors are fabricated 
with 2w, 3w, 5w, 
7w, lOw, 15w, and 
from 10-500 ohms

mon shaft at the factory, and as many as nine taps 
provided per section, each electrically welded to a 
selected single-turn of resistance winding—without 
shorting out adjacent turns. Helipot Corp., Dept. ED, 
916 Meridian Ave., South Pasadena, Calif.

IRC's new Type PW-4 molded 

power wire wound resistor pro­

vides safe low wattage operation 

up to 165 °C. total temperature. 

Housing of this small, fully insulated 

unit will not support combustion.

rating has been increased to 1.2\\

of flats and slots. Standard electrical rotation has 
been increased to 354°; 360° electrical rotation or 
mechanical stops are available on special order. Re­
sistance range is as low as 10 ohms and as high as 
100,000 ohms.

The units are available for bushing or servo mount­
ing. Diameter is 7/8". and weight 0.6 oz. Up to five

bringing you latest data on 
NEW EXTRA-HOLDING POWER

SET SCREWS
The answer to your big problem 
may be a little different set screw, 
such as the new ones illustrated 
and described in these bulletins:
NU-CUP Set Screws with 42% 
sharper angle than regular cup 
point, to offer greater resistance 
to removal.
OFF-SET Self Locking Set Screws- 
Slotted Head set screw that re­
sists loosening, even under severe 
vibration.
FLUTED SOCKET Set Screws— 
Tamper resistant. Furnished with 
any type point.
IMPROVED ZIP-GRIP* Self-Lock­
ing Set Screw— Now even better 
for clo>e precision setting or 
vibration applications.
Writ* in margin af this page name of type 
screw in which you are interested, and bul- 
etin will besent you promptly, without charge 
or obligation.

A«« ••—»nt of 
Rejection Çotfficienr

in the 2w size, to 10-15,000 ohms in the 20w size. 
These low cost units are produced with standard 
5% and 10% tolerances, but can be made to closer 
tolerances with special characteristics when specified. 
They are designed to fill the gap between expensive 
wire wound resistors and vitreous enameled units. 
Bradford Components, Inc.. Dept. ED, 33-35 Bishop 
Street, Bradford, Pa.

I ____  __ UAiWliU Cùuuit -Wv- ___  ___ ____I
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“ 11 e 1 i p o t s ” f • a 
Tr Ab. A i. « J tun * low lorque

. . (i: . . i.i li'cj.

precision. All -

F metal housing and
______________ lids provide di­

mensional stabil­
ity, ruggedness, and maximum heat dissipation. Maxi­
mum operating temperature has been raised to 105°C

KAY ELECTRIC CO. 
14 MAPLE ST. PINE BROOK, N. J.

CONSULT

THIS LATEST 

6 4-PAGE

We Specialize in Solving Puzzling Set Screw Problems

BUILT

JENhlNGS RADIO MANUFACTURING CORPORATION • 9Z0 MilAUGHLIN AVE 

P 0 BOX 1278 ■ SAN JOSE 8. CALIEORNIA



Germanium Diodes
Hermetically Sealed

RHODIUM PLATING

productionable

All features of the firm’s

CIRCLE ED-139 ON READER-SERVICE CARD FOR MORE INFORMATION
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Mercury Switch

This switch is an spdt
netically actuated mer

smalltype

quirements, making for high accuracy
switch is used position indicating

conjunction with precision equipmentswitch

Since 1915
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DPB 14-220 
Straight Plug

Rack and 
panel type

DPB 14 23C
Angle 90° Plug

113 ASTOR STREET, NEWARK 5, NEW JERSEY 
NEW YORK* SAN FRANCISCO • LOS ANGELES • CHICAGO

Use these rugged 
plugs for your rack 
and panel applica­
tions... no junction 
shells necessary. 
Overall dimensions, 
maximum, 2&" x 
HFx 1%"

BULLETIN No. 100
Gives complete details - Write for it today 
toMETRON INSTRUMENT COMPANY, 
450 Lincoln Street, Denver 3, Colorado

Write TODAY for DP Bulletin covering the most 
complete line of Cannon Rack and Panel Connectors. 
Cannon Electric Company, 3209 Humlioldt Street, 
Los Angeles, California. Factories in Los Angeles; 
East Haven; Toronto, Canada; London, England Rep­
resentatives and distributors in all principal cities.

Refer to Dept. J 43

Standard operating ranges are from 12v at 0.25amp, 
to 120v at lamp. Tube dimensions are l-l/2"diam x 
2-1/2" long, with standard cap 3/4"diam x 1/2" long. 
Other types and sizes can be made to specification. 
Hamlin, Inc., Dept. ED, E-13, 1316 Sherman Ave., 
Evanston, Ill.

been preserved in the new units. As in the past, the 
platinum-rhuthenium whisker is welded to the ger­
manium pellet. The hermetic seal is metal-to-ceramic; 
gas tight ceramic cases with metallized ends permit 
solder seal to nickel pins. The diodes exceed the re­
quirements of JAN humidity specifications. General 
Electric Company, Dept. ED, Syracuse, N. Y.

Rhodium plating is finding increased use by 
electronic design engineers where hard, cor­
rosion resistant electrical contact surfaces are 
required. Rhodium provides a stable con­
tact resistance and allows use of higher pres­
sures in sliding contacts... Rhodium is not 
affected by atmospheric changes, provides a 
low noise level and is particularly adapted 
to applications in the printed circuit field.

WRITE FOR BOOKLET 17

• Over 400 different Standard ratios! 
10:9 to 531,441:1

• SMALL! 1.050* Diameter. O'erall 
lengths.; Class A, 3-1/8* Class B, 3» 
15/16* Class C, 4-3/4*

• Transmit power either way to 100:1

This firm’s germa­
nium diodes are be­
ing hermetically 
sealed at no increase 
in cost. Three JAN 
types (1N69, 1N70. 
and 1N81) and some 
commercial computer 
types are now avail-

17 th«1 arnm» hi.- the
11 ' « I« H ri-«b^ .it* 

mo\ed tn «aid ««ui <»i tie 
■gp mtu« nr> : fi" iih«-li.oH 'id

friction is involved. pi" 
s i'linv praei iralh unlimi 
ted life.

The switch is hermeti­
cally sealed. All contacts are visible. Contacts are not 
subject to oxidation, open arcing, pitting, or sticking; 
chemical combination between the mercury and the 
gas within the tube is impossible.

The design provides exceptionally low loading re-

quantities ; other com­
mercial types will be 
available soon.

plastic case diodes have

• Concentric ball-bearing input and out» 
put shafts.

• Hardened steel spur gear*.

• Permanent lubrication.

• Prompt deliveries on production or ex* 
perimental quantities.

Eliminate Corrosion from 
Electrical Contacts with...

mH FOR HIGHER

VIBRATION
RESISTANCE

Vibration resistance range of “Diamond H” Series R Relays 
has been more than doubled, extending now from 0 to well 
over 1,000 cycles per second at 15 “G’s. ” Hermetically sealed, 
miniature aircraft relays, they are basically 4PDT but are 
also available in DPDT and 4PDT with two independent 
coils, either or both of which will operate the unit. They 
meet all requirements of USAF Spec. MIL-R-5757B . . . anil 
far surpass many.

Operating shock resistance exceeds 50 “G’s”; temperature 
range is from —65° to +200oC. They operate consistently 
over 400,000 cycles without failure at 5 A. and go 3,500 or 
more under 30 A. at 30 V., D. C. resistive. Voltages up to 300 
D. C. at 4/10 A. are carried for more than 400,000 cycles. 
Coil resistances up to 50,000 ohms available. Operating time 
is 10 ms. or less; drop out time 3 ms. or less. Sensitivity 
approaches 100 mw. at 30 “G’s” operational shock resistance. 
Inter-electrode capacitance is less than 5 mmf. contacts to 
case; less than 23s mmf. between contacts. All standard 
mounting arrangements.

Bulletin R-150, giving basic performance data under vary­
ing conditions, is yours on request. Our engineers are pre­
pared to work with you to develop variations to meet your 
specific requirements. Tell us your needs.

THE HART MANUFACTURING COMPANY
210 Bartholomew Ave., Hartford, Conn.

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

Geared Motors
Sub-Fractional Units

CIRCLE E
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D-C Power Supplies
Low-Cost, Simple Design

priced d-c 
supplies 
signed for 
range of 
tory and

at full load. Regulation ranges from 0.5% 
from no load to full load with ±10% line 
variation. Dressen-Barnes Corp., Dept. ED, 
\ inedo Ave., Pasadena 8, Calif.

NEW ------------ )

SUB-MINIATURE

The supplies have a simple, functional design, with 
performance comparable to that of much higher 
priced units. Ripple on all units is below O.Olv, peak-

SEND FOR 
«» rest KIT Of r„. /

output voltage up to 300v; and 
mounting type packages with 
from 150v to 500v. Low cost 
quantity production.

Rigid standards of inspection guard every production step in 
the plants of the world’s largest steel maker. Here a U. S. 
Steel metallurgist checks a sample of tin plate for surface 
imperfections with a FLASH-O-LENS, the unique inspection 
tool that illuminates the area it magnifies.
If minute visual inspection plays a part in quality control 
of your product, chances are you can save time, increase 
accuracy with FLASH-O-LENS. Made in battery and plug-in 
models and in a wide range of precision lenses to meet your 
needs. Prices from $10.65.

For fully descriptive literature write . . .

E. W. PIKE & COMPANY, Inc.
492 NORTH AVENUE ELIZABETH 3, NEW JERSEY

mental applica­
tions. The units 
come in two types : 
the Model 3-150-L 
(illustrated), a 

Z cabinet - mounted 
supply with an 

a series of sub-chassis 
d-c voltages ranging 
is made possible by

ACTUAL SIZE

for easy wiring in miniaturized apparatus
• Sturdy, standard flat terminals are widely spaced 

for rapid wiring and easy soldering.
• Case size 25/32" x 23/64" x
• Long life.
• Available in plain or leaf-actuator style.
• Rated 5 amperes at 125/250 volts, a-c. or 2 

amperes at 30 volts d-c.; SPDT.
for data sheet.

,,n "étal o^la^i'r °Wn noting thread 

«ar

UNIM AX“ SWITCH
Typé USM

ANOTHER FLASH-O-LENS AT WORK

AIDING METALLURGICAL INSPECTION AT 

U.S. Steel

t
The basic Model 300 
Geared Motor is a two-pole 
induction motor, with 
horsepower available from 
l/500hp to l/75hp, de­
pending on the coil and 
RWMBRPI1 stack size. Output speeds 
are available from 1 rpm 
an(i Up A typical unit has 
’ an output speed of 9rpm

and 16w input, and deliv­
ers a full load torque of 150 in-oz.

Power supply is 115v 50/60cy. Special motors can 
be wound for other voltages and frequencies. Rotation 
of the output shaft can be clockwise or counterclock­
wise, as required.

The units have porous bronze bearings and large 
oil reservoirs. A fan is standard on all units, pro­
viding trouble-free performance under high tempera­
ture conditions. Nylon high speed gears are provided 
for quiet operation. Loral Electronics Corp., Dept. 
ED, 794 E. 140th St., New York 54, N. Y.

SKL MODEL 600 CATHODE RAY INDICATOR
Designed specifically for the research or development 

laboratories investigating high speed phenomena

When used with the SKL Model 610 
High-Speed Sweep Generator, the SKL 
Model 600 Cathode Ray Indicator will pro­
vide writing speeds in excess of 500 centi­
meters per microsecond. For the first time 
it is possible to observe in detail single 
transients, such as are found in insulation 
breakdown, lightning, and other extremely 
short pulse studies.

When used with the SKL Model 106 
High-Voltage Power Supply, the Model 600 
may br used with high-speed cameras to 
record transient voltages.

For further information write:

DIVISION OF ILLINOIS TOOL WORKS 
St. Charles Road, Elgin, Illinois 
Offices in principal cities

SPENCER KENNEDY LABORATORIES, INC.
186 MASSACHUSETTS AVE. CAMBRIDGE 39, MASS

SHAKEPROOF
- 'Hraf/t/ufn/etd’

UNIMAX SWITCH
DIVISION OF THE W L. MAXSON CORPORATION 

460 WEST 34th ST. NEW YORK 1. N.Y



Withstand Humidity, Thermal Shock

Hughes Diodes

Applications
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. .thermal 
subminia-

?p in 
J. S. 
rface 
ction

for superior resistance to extreme humidity, 
will withstand severe mechanical and thermal 
and total immersion, and are non-inflammable.

The units will readily withstand 10 cycles

Maximum 
Back Current 
at 55° Centigrade

They 
shock

ATION

1954

ntrol 
resse 
ug-in 
your

Type IN 191
-10V and .125 mA (a
Type IN 192
-10V and .25 mA @ -

stability, 
ture size 
features

Actual dimensions 
of diode body: 
.265* X .130*

tremely high moisture resistance

‘Tropicaps” is the designation given this line of 
molded tubular, paper capacitors, which are designed

Recovery Time
--------------------------- • Characteristics

at 25° Centigrade
Type IN 191

50 K O@o.5 psec and 400 K Q3.5 Msec maximum.
Type IN 192

50 K il@ 0.5 Msec and 200 K Q @ 3.5 Msec maximum.

To measure pulse recovery for both types, diodes 
are pulsed at 30 mA in the forward direction and 
then a back voltage of —35 volts is applied.

<— see

... thorough dependability. These 
mean long life with minimum

The reliability oj Hughes 
Germanium Diodes in many types 

of computer applications has 
been recognized in the field for

NEW YORK CITY CHICAGO

hours at 40°C in humidity of 90-95%. They will 
operate at 1-1/2 times rated voltage for 250 hours a1 
85°C. A wide range of standard capacitance and 
voltage ratings is available. Micamold Radio Corp., 
Dept. EI), 1087 Flushing Ave., Brooklyn, N. Y.

Now, as part of the continuing program to 
meet the expanding requirements for com­
puter components, Hughes announces the 
registration of Diode Types 1N191 and 
1N192. Both are selected for their out­
standing performance in computer service.

These computer type diodes, like all 
Hughes diodes, are designed to ensure ex-

This Model 101B 
U II F Grid Dip 
Meter is made up 
of two units, a 
power supply and

*44 l'l> hy a 11
The frequency 
scale is approxi­

mately linear throughout the three ranges, which are 
from 300 to 425Mc, 425 to 650Mc, and 650 to lOOOMc. 
The meter employs three plug-in coils, which are 
mounted externally on the u-h-f probe for ease of 
coupling to circuits to be measured. The dial is indi­
vidually calibrated to a frequency accuracy of ±2%. 

The instrument has many applications in the u-h-f 
field such as measurement of capacity, inductance, 
circuit Q and choke resonance. It can be used as an 
auxiliary signal generator and an absorption wave 
meter.

A three-position switch on the power supply panel 
enables the instrument to be used in cw, modulated 
cw or as a detector. As a detector the instrument can 
bp used to quickly determine the frequency of un­
known radio frequency signals and parasitics. It may 
a so be used as field strength meter. Boonton Elec­
tronics Corp., Dept. ED, Boonton, N. J.

frequently under severe 
operating conditions—continues 

to add to this reputation.

If you need special computer type diodes, chances 
are that we can furnish them on a production 
basis—because we are constantly producing and 
providing many types to meet literally hundreds 
of electronics and communications applications. 
Among these are high forward conductance, low- 
voltage diodes, used for certain computer appli­
cations. Write for new descriptive brochure.



New Products

Connectors
In Subminiature Designs
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Terminal Block

idth of blockHIGHEST STANDARD OF QUALITY

are

TORWICO ELECTRON!ETHYLENE CHEMICAL CORPORATION

CIRCLE ED-158 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE ED-160 ON READER-SERVICE CARD FOR MORE INFORMATION

ELECTRONIC DESIGN

supplied with 1 to 24 terminals.
Overall maximum length is 4-3/8

Simulated 
Elight 
ivith

Send for new illustrated Catalog 53 
with stock and price lists.

including barrier

PHALO PLASTICS CORPORATION 
25-1 FOSTER STREET. WORCESTER. MASSACHUSETTS 

Insulated Wire and Cables — Cord Set Assemblies

Available from stock 
or made to your specs

HIGH Q REACTORS • TUNED CIRCUITS 
FILTERS • TOROIDAL TRANSFORMERS 
CHOKES* MAGNETIC AMPLIFIER COILS I

Send for our latest bulletin

Ethylene specializes in producing a wide 
variety of Teflon forms which are stocked in 
large quantities to assure quick shipment. 
Engineering experience is available to help 
solve your problems.

EXTRUDED OR MOLDED RODS, TUBES, AND SPECIAL SHAPES 
• STRESS RELIEVED OR HIGH TENSILE SHEETS AND MOLDINGS 
• PRECISION MACHINED COMPONENTS • FILLED PRODUCTS

A Designed for electronic as-
IMm Wrisemblies, this subminiature, 

barrier type terminal block 
is molded of CFG, MFE, 

MME, and MDG in accordance with MIL-P-14C. It

5/16", and without barrier

TORWICO 1 
TOROIDS 

feature
fine wire winding
Toroids wound with No. 46 and i 
No. 48 wire to achieve the 1 
ultimate in miniaturization. R

ing holes are at each end, between barriers, and 
0.093"diam for No. 3 screws, but also available 
threaded No. 4-40 screws.

Three styles of the same block are supplied:

Type “SM” subminia- 
Jfj a ture connectors are con­

dr / stant impedance units of 
f Jr fractional size and weight, 

J** J J with a frequency limit of 
2000Mc and a maximum 

/ / voltage of 500v peak.
J Straight and elbow plugs,

a chassis receptacle, and a 
junction are available in 

both 50 ohm and 75 ohm types. Insulation is “Tef­
lon” or “Rexolite”, depending on impedance. Pre­
cision made, they are well matched in impedance, 
simple to assemble, and heavily silver plated.

This firm also manufactures the Type “NC” single 
and multi-way precision connectors with a frequency 
limit of 3Mc and standard impedances of 40 ohms.

Also available are Type “MX” miniature connec­
tors, only slightly larger than the Type “SM”. These 
are non-military plugs and socket with a matched 
impedance of 63 ohms, “Teflon” insulation, and 
spring-loaded quick connect-disconnect action. Trans­
radio, Ltd., Dept. ED. 138A Cromwell Rd., London 
S. W. 7, England.

1/4"; thickness of block including barrier is 0.260", 
without barrier is 0.160". Screws are binding head 
No. 0-80 x 1/8" long, of silver-plated brass and gold- 
flashed. The spacing between screws is 3/16". Fasten-

The highly complex electronic systems of the LINK B-47B 
let flight simulator shown here with the basic C l IB jet 
tiainer are classic examples of LINK'S progressive ap­
proach to modern flight training. PHAION hook up wires 
have an important role in these electronic systems and in 
other key wiring operations which have made the famous 
LINK TRAINERS synonymous with the latest and the finest 
in simulated flight
When the requirement is dependability in insulated wires, 
cables or cord sets, look to PHALO.

screw type illustrated, designed to take AMP 1/8" 
wide solderless lug; with a “one-sided” soldering lug 
attached; and with a “two-sided” soldering lug at­
tached. Lugs are of brass, hot-tinned. Kulka Electric 
Manufacturing Co., Inc., Dept. ED, 633-643 S. Fulton 
Ave., Mt. Vernon, N. Y.

Jy *Du Pont Trade-Mark for tetrofluor'ethylene rosin
CIRCLE ED-156 ON READER-SERVICE CARD FOR MORE INFORMATION

3 Va x 2 % x I 
Not much larger than a pack of cigarettesl 

Small, lightweight, efficient Treadlite gives you TWO 
accurate switching operations activated by ONE treadle. Light 

pressure requirements prevent fatigue. For your new product planning, 
specify Linemaster's Treadlite, the compact versatile foot switch housed 
in o smartly designed casing with slip-proof base, black crackle finish. 

T-52-S—Two single pole, double throw switches, $A20 Without
operated by one treadle, momentary contact only ■ cord *

Also available single pole, double throw switch T-5I-S $2.95
• Cordsets available without cord *

Write TODAY for complete information. Send 
specifications for quotations on your individual 
tool switch requirements. Over 20 models.

Another Outstanding Product by

LINEMASTER SWITCH CORPORATION .
130 PUTNAM ROAD • WOODSTOCK, CONN.

LINEMASTER

245 Broad St

FOOT 
SWITCH

REVOLUTIONARY
NEW

LINEMASTER
the leader



ress .PROXIMITY 
PICK-UP SYSTEM

Proximity 

Actuated Transducer 

produces constant elec­

trical output independ­

ent of speed or motion

MODEL 
4900

Actuates electronic or electro­
mechanical devices for:

Counting parts.
Indicating position.

No mechanical contact 
with exciting metal

It consists of Model 4910 
Proximity Pick-Up transducer, 
cable and Model 4901 control 
unit. Produces DC voltage of 
constant amplitude when any 
metallic mass is near the 
pick-up. Output voltage re­
mains constant while exciting 
metal is close to pick-up and 
drops to zero when removed. 
Rise and delay time of volt­
age is extremely fast produc­
ing a definite snap action.

• Indicating distance 
traveled.

• Detecting presence of 
metal.

• Indicating rate of travel.
• Sequence timing devices.
• Operating from 0 to over 

12,000 times a minute.

FREE BULLETIN

Write now for engineering 
information and specifications!

AATION

ELECTRO PRODUCTS LABORATORIES
4501-EDx Ravenswood Ave., Chicago 40, III.

Canada; Atlas Radio Corp., Ltd., Toronto
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PREDETERMINED COUNTER
(COUNTS ELECTRICALLY and CLOSES SWITCH AT END OF PRE-SET COUNT) 
Eliminates costly over-runs or time consuming under-runs. Actu­
ated by Photo Electric Cell, Tube, Relay, or Contact Switch. Counter 
can be located where desired. Predetermined count may be set 
at any figure to 99,999. Hundreds of applications in all phases 
of production and instrument work.

SMALL • COMPACT • RUGGED • FAST • ACCURATE

DURANT MANUFACTURING CO.
\ Se^ \ 1993 N. Buffum St. 193 S. Water St.
\ C°'° 50^\ Milwaukee 1, Wit. Providence 3, R. I.
\ N°* Representatives in Principal Cities

PRODUCTIMETER5
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Laboratory Oscillator
Covers 1.8cy to 2.2Mc

The Model 10 oscillator 
has a 6" full vision dial 
with 300° rotation on all 
ranges, giving an effective 
scale length of 90" over 
its complete range of 1.8cy 
to 2.2Me (in six overlap­
ping decades). Dial calib­
ration is precise, and no 
zero setting is required. 
Drift is less than 2%, in­
cluding warmup. Power 

supply for operation from 115v a-c is self-contained. 
Magnetic amplifier types of regulation limits fre­
quency error to 0.1% for 10% variation in supply 
voltage.

Output at all frequencies is greater than 20v rms, 
measured at the end of a 4' length of RG-62/U cable. 
Distortion at full output is less than 1% over most 
of the range. Output voltage is constant within Idb 
over the entire frequency range for any amplitude 
setting. Size of the unit is 7-3/8" x 10-3/8" x 8-1/8" 
deep; weight is 15.5 lb. Donner Scientific Co., Dept. 
ED, 2829 7th St., Berkeley 10, Calif.

CIRCLE ED-163 ON READER-SERVICE CARD FOR MORE INFORMATION

Crossbar Switch
For Switching Complex Circuitry

This Crossbar Switch provides a fast, economical 
means of interconnecting or selecting many different 
circuits common to the large-scale complex switching 
required in automatic control systems or computers. 
Mounted for drawerlike removal from its rack, it 

incorporates palladium contact points and can pro­
vide any circuit connection in approximately 50 
millisec by the energizing of two specific coils.

The switch is capable of many applications, such as 
connecting any three of 60 circuits to any 75, or of 
choosing one circuit from as many as 936 circuits. 
Its modular-like construction provides many of the 
interconnections which must be made separately in 
relay trees, etc. Kellogg Sw itchboard and Supply Co., 
Dept. ED, 79 W. Monroe St., Chicago 3, Ill.

CIRCLE ED-164 ON READER-SERVICE CARD FOR MORE INFORMATION
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EHVIRONMINÏM 
TEST CABINETS 

by HUDSON BAT

UP T0 500 000 FEET

PLUS 400°F TO MINOS ^0 v

•Write for 
Descriptive Bulletin

#108-102.

a, °,r,ES PROM 20% TO 95%

Atmospheric conditions

HUDSON BAY DIV.
REFRIGERATION SYSTEMS. INC. 

646 W. Washington Blvd., Div.^j Chicago 6, III.

Representatives in Principal Cities

COMAR
I

RELAYS

I

for countless 
industrial and military applications

Aircraft Controls 
Business Machines 

Radar Systems 
Communications

Transcribers 
Coin Machines 

Guided Missiles
Test Panels 
Computers 

Electric Timers 
Tape Recorders

Generator Controls

Leading manufacturers 
have consistently 
“approved” Comar Relays 
for use in their products. 
Superior in efficiency, 
more dependable in 
operation, Comar custom- 
engineered relays will help your 
product perform better.

We specialize in solving relay 
problems Send your specs for our 
recommendations No obligation.

ornar ELECTRIC COMPANY
3349 Addison Street, Chicago 18, Illinois

RELAYS . SOLENOIDS • COILS • TRANSFORMERS • SWITCHES • HERMETIC SEALING

CIRCLE ED-166 ON PEADI^-SERVICE CARD FOR MORE INFORMATION



Carefully crafted for match- 
less performance, Dalohm 50-Wuti ^F miniature power resistors are TyP® PH-50 X M made to survive the most severe p

J environmental, shock, and vibra- m,o Available RH-250—250 Wottsj 
tion conditions. RS Types—2, 5, and 10 Watt J

Dalohm RH type resistors are completely welded from ter- 3 
minal to terminal. They are silicone sealed in a die-cast, 
black anodized radiator finned housing and mount on sub- 
panel for maximum heat dissipation.

Temperature coefficient 0.00002/Deg. C
Ranges from 0.1 Ohms to 55,000 Ohms, depend­
ing on type
Tolerance 0.05%, 0.1%, 0.25%, 0.5%, 
1%, 3%, 5%
Manufactured in accordance to JAN-R-26A
Specifications, Characteristic G

CIRCLE ED-167 ON READER-SERVICE CARD FOR MORE INFORMATION

OWER Resistors 25-Watt 
Type RH-25

Write, Wire or Call 
1328 28th Ave. Phone 2139

INC.

MURPHY & MILLER
Test Cabinets

DRY 
ICE

New Products

TV Picture Tubes
21 ", 90° Deflection Types

These new “Re- 
liatron" tubes are 
3" shorter than 
previous 21" types, 
yet the viewing 
area has been in­
creased about 5%. 
The new design 
is shown on the
right in 
t rat ion.

Four new types are available. All are 
viewed picture tubes of rectangular glass 
tion, with a nominal screen diagonal of

the illus-

directly- 
construc- 
21". The

21ALP4 and 21ALP4A are electrostatic focus tubes; 
the latter is aluminized. The 21AMP4 and 21AMP4A 
are magnetic focus tubes; the latter is aluminized. 
All tubes have external conductive coating.

The electrostatic types also contain a new gun 
(FM-44) which is capable of producing a sharper 
picture than old types despite an increased deflection 
angle of 90°. Westinghouse Electronic Tube Division, 
Dept. T 028, Box 284, Elmira, X. Y.

CIRCLE ED-169 ON READER-SERVICE CARD FOR MORE INFORMATION

Miniature Connectors
With Locking Feature

LxcW ve t , 
N«* Si*’«in9< faS” 
E-síer

FUNGUS HUMIDITY

Write for complex 
details and 
specification*.

FEATURES:

These new design Murphy & Miller environmental test 
units are compact, portable and inexpensive. Any Indi­
vidual unit or combination of units available to meet 
your requirements. Temperatures from +200°F to 
-100° F; Humidities from 20 to 95%.

• Stainless steel test space — approx. 2 cu. ft.
• Forced air circulation
• Automatic temperature and humidity controls
• Slope front design permits easier loading, viewing 

more uniform test conditions
• Chamber designed to operate on 110 V. connection

... maintains

MURPHY & MILLER, Inc.
1350 SOUTH MICHIGAN • CHICAGO 5, ILLINOIS

CIRCLE ED-168 ON READER-SERVICE CARD FOR MORE INFORMATION 
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APPLIED 
ELECTRONICS 

2nd Edition

A Publication in The Principles of 
Electrical Engineering Series, M.l.T

by TRUMAN S. GRAY
The Massachusetts Institute 

of Technology
The 2nd edition of this classic work retains 
the purpose and most of the plan of the 
first edition. The major aims in its revision 
have been: to improve and clarify details; 
to bring the coverage up to date; and to 
include new developments such as semi­
conductor rectifiers and transistors.

Applied Electronics presents an under­
standable discussion starting from elemen­
tary facts and principles. For those who 
have already gained a basic knowledge, its 
foundational treatment and practical illus­
trations will provide a useful means for 
further study and reference.
1954 882 pages Ulus. $9.00

Polarizing “screw- 
lock" guide pins and 
guide sockets provide 
positive means of lock­
ing “Series 20" Minia­
ture Precision Connec­
tors against vibration 
or accidental discon­
nection. This type of 
pin also provides a 
mechanical means of 
disconnecting the plug 
from the receptacle 

without prying or forcing. “Screwlocks" are of stain­
less steel which is passivated for extra protection.

These miniature rectangular connectors are avail­
able in 7, 9, 11. 14, 18, 21, 26, 34, 41, 50, 75, and 104 
contacts. Hoods with either top-opening or side-open­
ing feature are also available. DeJur-Amsco Corp., 
Dept. ED, 45-01 Northern Blvd., Long Island City, 
New York.

CIRCLE ED-170 ON READER-SERVICE CARD FOR MORE INFORMATION

Principles of 
TRANSISTOR

CIRCUITS
Edited by RICHARD F. SHEA, 

General Electric Co.
Written by experts, this work provides the 
basic theory you need, plus an explanation 
of the techniques applicable in the field. 
Each chapter is self-explanatory, well docu­
mented and illustrated. Each section presents 
and analyzes equivalent circuits, analyzes the 
mathematical relationships, and develops 
applicable circuits. Resemblances to vacuum­
tube circuits are pointed out, and the 
authors use current network theory modified 
to fit transistor circuits. The book treats 
both point-contact and 5unction transistors, 
and the analysis is applicable to both n-p-n 
and p-n-p units.
1953 535 pages Ulus. $11.00

ULTRA HIGH FREQUENCY 
PROPAGATION

by H. R. REED and C. M. RUSSELL, U. S. 
Nat al Air Test Center, Patuxent River, Md. 
New data on latest developments.
1953 562 pages 286 Ulus. $9.50

INTRODUCTORY CIRCUIT THEORY, 
by ERNST A. GUILLEMIN, M.l.T. All 
the basic concepts and interpretations you 
need to keep up with the modern approach 
to advanced problems involving circuit 
theory.
1953 550 pages Ulus. $8.50
r— Mall NOW for FREE Examination “—| 
I JOHN WILEY & SONS, Inc.
| 440 Fourth Ave., New York 16, N. Y.
I Please send me the book(s) checked below । 
• ON APPROVAL. Within 10 days I will J 
I either return same and owe you nothing or | 
| will pay prices(s) indicated, plus postage, i

□ 
□ 
□

APPLIED ELECTRONICS, 2nd Edition, $9.00 
PRINCIPLES OF TRANSISTOR CIRCUITS, 
$11.00
ULTRA HIGH FREQUENCY PROPAGATION, 
$9.50
INTRODUCTORY CIRCUIT THEORY, $8.50

N ame .
Address

City ................................. Zone.... State............
□ SAVE POSTAGE. Check here if you 

ENCLOSE payment, in which case we 
pay postage. Same return privilege.

(ED-44)

CIRCLE ED-171 ON READER-SERVICE CARD
CIRCLE
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■S’ silicon
Color TV Transformer

For Horizontal Output Circuits
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Now . .. long-awaited 
silicon junction 
diodes are available; 
developed by 
Texas Instruments, 
a leading transistor 
manufacturer. Operating 
temperatures up to 
150°C are safe, 
offering a new degree 
of design freedom!

junction

New ... extremely low 

back current charac­

teristics, as low as 0.001

microamps at rated

new TI semiconductor 

products—write today.

diodes!

Texas Instruments
INCORPORATE!/

6000 LEMMON AVE. DALLAS 9.TEXAS

CIRCLE ED-17 2 ON READER-SERVICE CARD

This color TV hori­
zontal output trans­
former is designed for 
use with a single 6DC6 
driver tube and to 
work into an 11.8mh 
yoke. Known as the 
Type CTV515, it pro­
duces all pulses re­
quired for color syn­
chronization, including 
keyed AGC, AFC, and 
peaking for horizontal

driver circuits. High voltage is produced for focusing, 
beam acceleration, and beam deflection.

The unit delivers 20kv regulated out of three tube 
doubler circuit with 750ma maximum load. It is
complete with four filament windings. Electrometric. 
Ine.. Dept. ED. Woodstock, Ill.
CIRCLE ED-173 ON READER-SERVICE CARD FOR MORE INFORMATION

Multi-channel D-c Amplifier
Flat Response from O to lOlcc

The Type DC-1B d-c Am­
plifier combines wide band­
width, high gain, low drift, 
and high input impedance. 
Available in unitized systems 
containing from 1 to 12 chan­
nels and a matched power 
supply, the DC-1B may be 
used for driving galvanome­
ters in a recording oscillo- 
graph, for pre-amplification 
in multiple cathode-ray in­
stallations or multi-channel 
tape recording.

Frequency response of the 
unit is flat within 1% from 
0 to lOkc and is down ap­
proximately 3db at lOOkc. In­
put impedance is 100,000 
ohms and internal impedance 
1,000 ohms. Other values of

internal impedance can be specified. Noise level is 
50 microvolts or less and d-c drift 50 microvolts per 
hour or less (after warmup).

Each amplifier channel is individually controlled 
from its front panel to permit gain adjustment from 
a maximum of 10,000 to a minimum of 10. William 
Miller Instruments, Inc., Dept. ED, 325 North Hal­
stead Ave., Pasadena 8, Calif.
CIRCLE ED-174 ON READER-SERVICE CARD FOR MORE INFORMATION
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types.PYRAMID ELECTRIC COMPANY
1445 HUDSON

CIRCLE ED-175 ON READER-SERVICE CARD FOR MORE INFORMATION

ELECTRONIC ENGINEERS

INTERESTING ASSIGNMENTS IN

Address.

.Zone.City.

CIRCLE ED-176 ON READER-SERVICE CARD FOR MORE INFORMATION

One of America’s leading centers of long-range 
radio and electronic developments offers outstand­
ing opportunities for accomplishment, advance­
ment and stability. Write for booklet describing 
projects, facilities and employee benefits.

BOULEVARD • NORTH BERGEN. N. J., U. S. A

A Division of International Telephon« 
and Telegraph Corporation

Microwave Links • Pulse Networks • Radar 
Direction Finders • Air Navigation Systems 

Television Transmitters and Studio Equipment 
Antennas • Computers • Guided Missiles 

Telephone and Wire Transmission Systems 
Microwave and Gas Discharge Tubes • Dielectrics

THIS COUPON TODAY

Federal

The
security
of experience.

Pyramid has more 
experienced personnel (in 

years of actual designing and 
manufacturing of capacitors) than 
any other manufacturer.

The control of specially designed facili­
ties. Pyramid is the only manufacturer 
of capacitors whose plants were planned 
and built specifically for the entire 
manufacturing process of capacitors 
from drawing board conception 
through reception of raw materials, 

fabrication, packaging and ship­
ment.
The guarantee of one standard.

All Pyramid capacitors are one 
quality, made of the same quality 

materials demanded by rigid military 
specifications. Pyramid capacitors have 

a low leakage factor due to the non-hygro- 
scopic insulating material used on 

all production. Pyramid delivers 
the best at no premium.

A complete line of 
capacitors—full 

ranges in all 
ratings and

Federal Telecommunication ED-4 
Laboratories
500 Washington Ave., Nutley, N. J.
Please send me a copy of “Your 
future is with FTL.”



WUX WZ_foa can.
CIRCLE ED-179 ON READER-SERVICE CARD FOR MORE INFORMATION

Silicone Rubber Insulation
CIRCLE ED-177 ON READER-SERVICE CARD FOR MORE INFORMATION

Vulcanizes at Room Temperatures
For Access Panel and Door Assemblies

CIRCLE ED-180 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE ED-182 ON READER-SERVICE CARD FOR MORE INFORMATION

GENERAL ELECTRIC

GO - NO GO matching

INDUCTORS CAPACITORS
200 Microhenrys 50 Micromicrofarads
to 1500 Henrys to 100 Microfarads

• CHICAGO 5 -c'd S' LOS ANGELES 38NEW YORK 6

for rapid testing of 
in the laboratory. Its

RESISTORS
2 Ohms to

20 Megohms

features include: Three test frequencies of 400 c, 1 kc and 
5 kc; Basic Accuracy 0.1%; CRO Visual Indicator; Either 

Grounded or Ung rounded 
Measurements; Requires 
No Accessories.

Type 1604-B

Comparison Bridge: $390

For Detailed Information 
Write Our Main Office at 
Cambridge or Branch 
Engineering Offices in 
New York, Chicago or 
Los Angeles.

GENERAL RADIO Company
2 75 Massachusetts Avenue, Cambridge 39, Massachusetts, U.S.A

Complete Dato 
on

Magnet Wire

B » A it*t**vw G-E booklet 
contains magnet wire

selection data and complete 
information on insulation types, shapes, sizes 

and weights, and operating conditions.
Here are all the details you need to select General Electric 
magnet wire — both Formex* (with space-saving, film­
type Class A insulation) and Deltabeston* (with glass or 
asbestos Class B insulation for high-temperature work). 
This 32-page booklet describes electrical and physical 
properties with tables and charts for easy reference.

Write for your free copy of “General Electric Magnet 
Wire.” Section W107-420, Construction Materials Divi­
sion, General Electric Company, Bridgeport 2, Connecticut.

* Registered Trade-mark General Electric Company

SIMMONS FASTENER CORP. • 1763 N. BROADWAY. ALBANY. N. Y.

CIRCLE ED-178 ON READER-SERVICE CARD FOR MORE INFORMATION 
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1 Quick-Lock speeds up mounting and demount­
ing detachable panels. A 90° turn locks and un­
locks it in a jiffy. Flexible mounting and tap­
ered stud makes it ideal for assembling curved 
sheets and insures a tight fit when locked. Stud 
is self-ejecting when unlocked. Minimum de­
flection is assured—only initial loads are carried 
by the helical spring. Solid supports take up in­
creased loads.

Call in a Simmons Engineer and compare 
Quick-Lock’s economy with your present fas­
tening method.

New Products

Ten-turn Pot Dial
Has Turn Indication Window

The Model A-!
Mite Dial is designed for use 
with 10-turn or less potenti­
ometers. It requires one 
square inch of panel space, 
and provides smooth continu­
ous rotation in any direction. 
The turn-indication window 
shows only one numeral, thus 

affording rapid reading. Numerals appear with shut­
ter-like speed and are held in place until the next 
full rotation of the 100-graduation dial.

The dial is connected directly to the potentiometer 
shaft by means of a set screw. It is made from alumi­
num and finished in anodized satin black. S. A. 
Asquith Co., Dept. G., 2439 Fletcher Drive, Los 
Angeles 39, Calif.

“RTV Silastic” is a silicone rubber that vulcanizes 
at room temperatures into the various forms shown. 
It develops the high and low temperature stability, 
water repellency, and chemical resistance character­
istic of silicone rubber within 24 hours after appli­
cation.

Neither heat pressure, nor full exposure to air is

required to cure sections up to 1/8" thick. Sections 
up to 1" thick, however, may be cured under pressure 
up to 50 psi.

It is stored in the form of two separate components, 
each containing a catalyst. When the components are 
mixed, they react to form a non-heat vulcanizing 
system. The material sets in 4 hours, cures in 24 
hours, and develops optimum properties in 4 to 7 
davs. Dow Corning Corporation, Dept. ED, Midland, 
Michigan.

.Multi-Purpose

LABORATORY 

POU-SCALER 
• Versatile 

*• * Compact
• • • e • Precise 

• Low-Cost

The Detectron DS-606 Poli- 
Scaler is a complete laboratory 
scaler of exceptional versatil­
ity. Adaptable to GM and 
scintillation counting and fre­
quency checks. Power supply 
may be used for either GM 
input or to operate accessory 
equipment.

THE

CIRCLE ED-181 ON READER-SERVICE CARD FOR MORE INFORMATION

CORPORATION
5420 VINELAND AVE., NO. HOLLYWOOD, CALIF.

PULSE HEIGHT DIS­
CRIMINATOR INPUT 
- 2 to 100 V 
POSITIVE or NEGA- 
TIVE PULSES 
- 2-100V Rm- 
2-50V Neg.
RESOLUTION TIME 
— 5 Microseconds per 
pulse pair or less 
HIGH VOLTAGE 

POWER 
— Variable in 1-step 
from 0 to 2.5 kv.
COUNTING RATE 
— 1,000 per sec. max. 
ACCESSORY SOCKETS 
—for count rate meter 
and speaker 
DIRECT READING 
- to 99,999,999 

Write for FREE folder 

Dept. 74

between 0 and 5% 
or 0 and 20%

This Comparison Bridge is 
components both in production and

ELECTRONIC DESIGN April 1954
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Subminiature Vibrator
Supplied by Miniature Battery

& IMMEDIATE DELIVERY FROM STOCK

CIRCLE ED-185 ON READER-SERVICE CARD FOR MORE INFORMATION

CIRCLE ED-187 ON READER-SERVICE CARD FOR MORE INFORMATIONCIRCLE ED-183 ON READER-SERVICE CARD FOR MORE INFORMATION

facilities

Dept. ED, 460 W 34 st234

CIRCLE ED-188 ON READER-SERVICE CARD FOR MORE INFORMATIONcircle ed-184 on reader-service card for more information CIRCLE ED-186 ON READER-SERVICE CARD FOR MORE INFORMATION

ELECTRONIC DESIGN

SPECIFICATIONS
Output voltag« 
Output current 
Regulation accuracy

ALLIED Stocks for quick 
shipment the world’s 
largest distributor inven­
tory of special-purpose 
electron tubes. We spe­
cialize in supplying the 
needs of industrial, 
broadcast, governmental 
and other users. To save 
time, effort and money — 
phone, wire or write to 
allied for fast shipment.

types of 
or inter-

0-600 VDC 
0-500 ma 
±0.25% above

100 VDC 
±0.5% below

100 VDC
3 maximum
0-150 VDC at 0-5 ma 
50000 ohm»

Reprints of this 
significant paper, 
which first ap­
peared in the Sep­
tember 1952 issue 
of TELE-TECH 
& ELECTRONIC 
INDUSTRIES, 
are still available. 
A copy is yours for 
the asking.

further 
information 
write to
Sorensen &

. « RCA

Rippl« (mV-RMS) 
Bias »upply 
Maximum bia* circuii 

impeciane« 
Internal impeciane«, 

max.
Input rang«

AC voltag« 
unr«gulat«d

Inc., 375 Fairfield

which make possible the simultaneous acceptance of 
reports from two or more areas of failure, and proper 
notification of these failures. Hammarlund Manu-

•i«ctr«nic »up- 
pli«>. Writ« 
today for « 
FREE copy «f

transmitting end for classification of the 
failure. The signal is either a continuous 
rupted lOOOcy audio tone.

The coded transmitter includes memory

ALLIED RADIO
100 N. Western Ave. 

Dept. 69-D-4,Chicago 80. III.

Everything in Electronics from 
One Dependable Source

ceiver with a suitable alarm. These two units may be 
joined by standard phone circuits. The system may be 
expended by the addition of a coding unit at the

Sorensen’s new Model 600B meets the need for a lab­
oratory power supply with current capacity up to one-half 
ampere, and embodies characteristics making it suitable for 
pulse work.

Outstanding features of the instrument are reduced rip­
ple, superior internal impedance specifications, and incor­
poration of type 5651 tubes for increased long-term output 
voltage stability.

lipui exxpimLliori_ _ _ _ _ _ _ _ _ _ _ _ _
a division of BECKMAN INSTRUMENTS, INC.

SOUTH PASADENA, CALIFORNIA
.. .first in precision potentiometers

Alarm System
For Remote Control Equipment

This alarm system reports any malfunction in un­
attended operation or equipment, and warns of break­
downs of remote control telemetering apparatus. 
Typical examples are power failure, excessive temper­
atures, fire, failure of control equipment, abnormal 
system conditions, and automatic transfer to standby 
gear.

The basic alarm system consists of a battery-oper­
ated tone transmitter and a frequency selective re-

Computing with 
Servo-Driven Potentiometers 

by F. R. Bradley and R. D. McCoy

ASK FOR
DATA FILS No. 424

U
This subminiature 
vibrator powered by 
miniature batteries 
is designed for radi­
ation measuring de­
vices, photo multi­
plier cells, and in­
frared detection 
equipment. The unit 
is of full-wave non­
synch ronous driver 
design, having a 
frequency of lOOcy 
and total time efficiency of 80%. The driving coil 
voltage is 1.5, 3, or 6v d-c, and operates on coil power 
of less than 45mw.

Seated height is 1-3/4" x 5/8"diam, with a total 
volume of 0.675 cu in. Weight is 0.6 oz. The vibrator 
fits a 7-pin miniature tube base. American Television 
& Radio Co., Dept. ED, St. Paul, Minn.

SAVE time, labor and solder with these fast-flowing 
Microforms. Tailor-made to your individual specifica­
tions. Ideal for production soldering by induction heat­
ing, hot plate, oven, flame. Available in rings, discs, 
pellets, drops, segments, foil, powder, washers, balls, 
rectangles squares — with or without flux — all in alloys 
from a melting point as low as 135°F. to as high as 
1700°F., composed of: tin & lead, tin & silver, lead & 
silver, lead & antimony, indium, fusible & brazing alloys. 

Other Anchor Solders are available in bar, solid wire, 
"Shurflo” rosin core, acid core, "AF” core — in all alloys 
and diameters to your specifications.

Anchor Fluxes are: rosin liquid, stainless steel, aluminum, 
acid, brazing, and "Shurflo” solder paint.

Write for free Pamphlet ED.

2.0 ohm»

105-125 VAC, 
50-60 cydas

6.3 VAC, C.T., 
at 15 ampere*

Avenu«, Stamford, Conn.

ALLIED world’s largest distributor of 

+ ELECTRON TUBES FOR INDUSTRY

SUPPLY

CURRENT
REGULATED

METAL COMPANY 

^ANCHOR Br°°klvn *•N-Y

ANCHOR SOLDER 

MICROFORMS 
speed production, cut costs!



New Products

Miniature Permanent-magnet Generator
Develops 33v,

FOR BETTER PERFORMANCE SYLVANIA
OFFERS NEW MICROWAVE MIXER CRYSTALS

CIRCLE ED-190 ON READER-SERVICE CARD FOR MORE INFORMATION
CIRCLE E

Printed Circuit Connector
With 6 to 22 Contacts

SYLVANIA Name

Sylvania Electric Products Inc 1740 Broadway, New York 19, N. Y Company

Street

MORE INFORMATION

ELECTRONIC DESIGN
CIRCLE 

ELEC

Sylvania Electric Products Inc. 
Dept. 4E-1404, 1740 Broadway 
New York 19, N. Y.

Please send me new illustrated booklet de­
scribing Sylvania’s Micro wave Crystal 
Rectifiers.

2-phase, 20cy Output

Rated for continuous dutv

in Canada: Sylvania Electric (Canada) Ltd 
University Tower Bldg., St Catherine St , Mon’real, P Q

with an 
20cy a-c, 
orator is 
st ruinent

output of 2-phase, 
the Type 44A Gen- 

recommended for in­
indicating and other

Sylvania announces rhe addition of a series of 
new Microwave Mixer Crystals to the world’s 
foremost line.

These new crystals bring simplicity and de* 
pendability to many specialized circuit designs. 
Matched pairs such as the 1N23B and the 
INI 5 5 are specially balanced for low-noise 
operation.

Sylvania also offers Silicon Video Detector 
Crystals for use as microwave detectors in re­
ceivers of the non-heterodyne type. Other qual­
ity Sylvania products, engineered for radar and 
SHF receivers, include Magnetrons, TR Tubes. 
ATR Tubes, Hydrogen Thyratrons, and Beacon 
Reference Cavities.

The unbeatable performance of all Sylvania 
Crystals, Tubes and other components is the di­
rect result of Sylvania’s longer experience and 
continuing advance in the field of electronic re­
search ... another reason why it pays to specify 
SYLVANIA!

Printed circuit 
cards with 6, 8, 10.

Zone-------- State

LIGHTING • RADIO • ELECTRONICS • TELEVISION
CIRCLE ED-189 ON READER-SERVICE CARD FOR

contacts are re­
reived by this re­

! |>Uh*|. < oHUi-rbir 
Design of ihe <-<»n

» tacts provides posi­
tive mating of the 
connector with 

printed circuit cards of from 0.061" to 0.071" thick­
ness. Proper tension to assure constant conductivity 
is maintained at all times.

The body is compression-molded melamine for high 
dielectric and mechanical strength. Contacts are of 
spring-tempered beryllium copper, goldplated over 
silver for ease of soldering and prevention of cor­
rosion.

Voltage breakdown at sea level is 2500v rms, and 
at 60,000 ft is 700v rms. Minimum creepage is 5/64". 
Minimum air space is 1/8". Mechanical spacing is 
5/32". For use with No. 16 wire size. Gorn Electron­
ics, division of Gorn Electric Company, Dept. ED. 
883 Main St., Stamford, Conn.
CIRCLE ED-191 ON READER-SERVICE CARD FOR MORE INFORMATION

rt'ilLf . | • f . • 1 .1 |\ ..H, 
hl >'.H with -|Hfd. Hid Hi< 

33v ni l-’»0(i 
B Harmonic distortion is 

.. .v Ih'^ii.iI -a • J'u i< 
| " a nee is 30,000 ohms per phase.

Weighing 8 oz, the perma­
nent-magnet generator is 2­

/, _ , 1/8" long x l-3/4"diam, and
see 1 — has a 5/32"diam shaft extend­

ing 0.340". Special shaft ar­
rangements including splines, keyways, and gears can 
be supplied. The unit is pressure-sealed and has per­
manently-lubricated bearings. Electrical leads or ter­
minations can be specified in a number of different 
types. Dalmotor Company, Dept. ED, 1326 Clay St.. 
Santa Clara, Calif.

Mail the coupon for this booklet de­
scribing the complete line of Sylvania 
Microwave Crystal Rectifiers.

SYLVANIA SILICON MIXER CRYSTALS

Type Description Approx. Freq.
1N21B S-Band Crystal 3/000 ine.

1N21C S-Band Crystal 3.000 me.

1N157 1N21B Reversed Polarity 3,000 me

1N23B X-Band Crystal 10,000 me.

1N23BM 1N23B Matched Pair 10,000 me.

1N155 1N23B Reversed Polarity 10,000 me.

IN 156 1N23B matched with 1N155 10,000 me.

1N23C X-Band Crystal 10,000 me.

1N155A 1N23C Reversed Polarity 10,000 me.

1N23CMR 1N23C matched with 1N155A 10.000 me

1N25 L-Band Crystal 1,000 me.

1N26 K-Band Crystal 24,000 me.

1N78 Ku*Band Crystal 16,000 me.

1N53 Classified. Information 
available upon proper 
clearance

1N53M Classified. Information 
available upon proper 
clearance
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FUNGINERT PLASTIC

In sizes to fit your exact need! Save space!
IX Resin impregnated and rectangular shaped 

for maximum space conservation
Incompletely encased in a non-nutrient 

plastic for maximum fungus and humidity 
protection

in Operating temperature range —55°C to 
+ 1OO°C

in Temperature coefficient +.07%/°C
in Excellent capacity retrace

Phone,
Write __________________  
or wire
TODAY!

Dept. W., 2082 Lincoln Ave. 
Altadena, Calif. SY camore 8-1185 
Offices in WASHINGTON, D.C.

and DETROIT
CIRCLE ED-149 ON READER-SERVICE CARD FOR MORE INFORMATION

0 URNS sub-miniatureTrTmpots
TRADE MARK

Precision Delay Lines
Operate in Adverse Environments

These delay 
lines for military’ 
use are character­
ized by excellent 
electrical charac­
teristics, constancy 
of delay with tem­
perature, high tem­
perature stability, 
hermetic sealing, 
and resistance to 
shock and vibra­
tion. They’ can be

used up to 125°C, and at altitudes up to 65,000'.
Electrical characteristics (delay, rise time, charac­

teristic impedance, distortion, attentuation) are spe­
cified by' the customer, and this firm makes the 
electrical design to achieve these requirements with 
minimum size and weight. A typical line has dimen­
sions of 2.13" x 15/16" x 15/16" and weighs 2.12 oz. 
Two mounting bolts with 6-32NC-2A threads pro­
trude from one of the long faces, and the solder lugs 
are located on one of the small end faces. The Jacobs 
Instrument Co., Dept. ED, Bethesda, Md.
CIRCLE ED-151 ON READER-SERVICE CARD FOR MORE INFORMATION

Circuit Comparison Bridge
Has Pushbutton Circuit Selector

PROVIDE THE ULTIMATE 
IN CIRCUIT TRIMMING

Simple screwdriver adjustment... The IRIMPOT 
is a 25 turn, fully adjustable wire-wound potenti­
ometer, designed and manufactured exclusively by 
Bourns Laboratories. Electrical settings in incre­
ments of Va to Vz % are securely maintained during 
vibration of 20 G’s up to 2,000 cps or sustained 
acceleration of 100 G’s. Bourns’ unique self-lock­
ing design eliminates cumbersome locknuts. Power 
rating is Va watt at 100° F. Standard resistance 
values from 250 ohms to 25,000 ohms are avail­
able for immediate delivery. Information on higher 
and lower resistances on request?
Bourns IbIMpots are accepted as standard com­
ponents by aircraft and missile manufacturers and 
major industrial corporations.

9 IRIMPOTS TAKE LESS 
SPACE THAN A 2< STAMP

Tiny cross-sectional size —only 1/4" x 
5/16"—and rectangular shape save valu­
able panel space. Instruments are easy to 
mount individually or in stacked assem­
blies with two standard screws through 
the body eyelets.

k Bourns also manufactures precision potentiometers
\ to measure Linear Motion; Gage, Absolute, and

Differential Pressure and Acceleration.

I Do URNS LABORATORIES 
! * 6135 MAGNOLIA AVE. • RIVERSIDE. CALIFORNIA

Technical Bulletin On Request, Dept. 232
r © B L PATENTS PENDING

The “Circuit Matcher” 
is a general utility com­
parison bridge complete 
with bridge supplies and 
detectors. Comparison of 
unknown circuits is made 
against those of a proto­
type of known perform­
ance.

The instrument is 
equipped with two 9-con- 
ductor shielded cables ter­
minated in noval plugs

and mating adapters for other socket types. A push­
button selector provides rapid comparison of similar 
circuits by a-c or d-c bridge tests. A point-to-point 
ohmmeter with flexible selector means is provided as 
a servicing aid. Two pairs of panel terminals are 
provided for component comparison. A single balance 
control indicates circuit deviation from 75% to 130% 
of normal impedance with 1% accuracy over a wide 
range. Control simplicity permits non-skilled opera­
tion. McShan Development Corp., 71 Murray St., 
New York 7, N. Y.

CIRCLE ED-150 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE ED-1 52 ON READER-SERVICE CARD FOR MORE INFORMATION

FREED êeü a NEW
PRECISION TEST INSTRUMENTS

No. 1010A COMPARI­
SON BRIDGE. Self 
contained — A.C. op­
erated. Ideal for lab­
oratory and production 
testing of resistors, 
condensers and induc­
tors.

No. 1020B MEGOHM­
METER. DIRECT 
READING. Self con­
tained—A.C. operated. 
Electronically regulated 
supply. I megohm to 
2 million megohms.

No. 1060 VACUUM 
TUBE VOLTMETER. A 
50 megohm input im­
pedance wide frequen­
cy range V.M. for use 
at audio and super­
sonic frequencies.

TRANSFORMERS—MILITARY & COMMERCIAL

MILITARY PULSE 
TRANSFORMERS. 
Constructed to MIL-T- 
27 specifications. De 
signed for optimum 
pulse performance

MINIATURE AUDIO. 
Hermetically sealed — 
constructed in accord­
ance with MIL-T-27 
specifications

HIGH FIDELITY. </2 
DB 20 CPS to 30 KC

NEW COMPLETE CATALOG NOW AVAILABLE 
FREED TRANSFORMER CO., INC. 
^1727 Woirfield Street Brooklyn (Ridgewood) 27, N. Y.^

CIRCLE ED-1 53 ON READER-SERVICE CARD FOR MORE INFORMATION

FAST,
ACCURATE

PINNING 

OF

PRECISION 

SHAFTS

WITH

Rollpin speeds production alignment of close tolerance shafts. 
The slotted, hollow steel spring pin. with chamfered ends, is 
simply pressed or driven into holes drilled to normal produc­
tion tolerances. It compresses as driven, is self-locking and 
vibration-proof. Rollpin is light, easily removable, reusable 
and has a shear strength greater than a solid pin of the same 
diameter. Diameters from 1/16" to 1/2".

Rollpin, in place of rivets, set screws, dowels and stop pins 
can cut production costs as much as 90%. For detailed infor­
mation on any electronic fastening problem, write: Elastic 

Stop Nut Corporation of America, 2330 Vaux­
hall Road, Union, New Jersey. Address Dept. 
R26-457.

ELASTIC STOP NUT CORPORATION 
OF AMERICA

2330 Vauxhall Road, Union, N. J.

DESIGN HEADQUARTERS FOR SELF-LOCKING FASTENERS

CIRCLE ED-1 54 ON READER-SERVICE CARD FOR MORE INFORMATION
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NEW

AMP Trade Mark Reg. U.S. Pat. Off. 
©AMP

Motor-Generator Set

BASIC 10 CONNECTOR TAPER-BLOK
WFH DUAL ^ONTA^S
Photo show* TAPER-BLOK with A-MP

Inte hundreds of circuits.

The Duo volt
Genemotor
meets the need
tor a motor-

operates on
voltages,two

ment of the
12v electrical

’S

New Products

Operates on 6 or 12v

generator that

6v or 12v, due
to the develop-

system for
TAPER PINS in placo. Strip measures 
only .610" « 2" Blocks, made of NYLON
10001, can also be stacked to accommo-

many automobiles. The unit incorporates two separate 
6v input windings, each having its own field. Six or 
twelve volt operation is obtained by simply eonnect- 
ing the four input leads in parallel or in series.
respectively.

The unit is fully efficient at either voltage. It was 
designed to operate mobile radio equipment, and maj 
be transferred from one vehicle to another with ease. 
Carter Motor Co., Dept. 27-ED, 2664 N. Maplewood 
Ave., Chicago 47, Ill.
CIRCLE ED-197 ON READER-SERVICE CARD FOR MORE INFORMATION

Electronic Counter
Direct Reading, Accurate Unit

With this direct­
reading Model 
524B Electronic 
Counter, one can 
measure transmit­
ter and crystal os­
cillator frequen­
cies, electronic, 
electrical, and me­
chanical time inter­
vals, pulse lengths 
and repetition 
rates, frequency^ 
drift, and make 

high accuracy ballistics time measurements or high 
resolution tachometry measurements. The instrument 
is also a precision frequency standard with an ac­
curacy of 1/1,000,000 ±1 count.

The unit employs four plug-in units which extend 
range, increase sensitivity, or provide time interval 
measuring circuits. The basic range of the instru­
ment itself is lOcy to lOMc for frequency counting, 
or zero cycles to lOkc for period measurements.

Cabinet size is 19" wide x 19-1/4" x 17" deep, and 
the instrument weighs 112 lb. Hewlett-Packard Com­
pany, Dept. ED, 395 Page Mill Road, Palo Alto, Calif.
CIRCLE ED-198 ON READER-SERVICE CARD FOR MORE INFORMATION 

72

MINIA TURE

NEW TAPER-BLOK FOR A-MP
TAPER PINS HELPS YOU SAVE
SPACE AND WEIGHT, SPEEDS UP
WIRING ASSEMBLY, SIMPLIFIES
DESIGN, AND REDUCES COST!

TAPER PINS FOR MULTIPLE CONNEC­
TORS, AN AND OTHER TYPES 
Amphenol, Cannon, Continental and 
Winchester Connectors now are avail­
able with tapered receptacles for A-MP 
self-locking TAPER PINS Saves over 
80% of your wire assembly time and 
provides uniformly higher quality con­
nections at lower cost.

The TA PER-BLOK shown full size at the right has 
receptacles for 1000 connections, yet measures 
only 4" x 5" x %" ! Receptacles are designed to 
receive A-MP self-locking Taper Pins which can 
be easily pushed in place with A-MP's CERTI-LOK 
measured energy insertion tool.

Extremely high contact pressure assures depend­
able, uniform, low resistance connections for elec­
tric and electronic circuits.

Assembled TAPER-BLOKS are available in 10 
and 20 connector sizes with single or dual recep­
tacles. TAPER-BLOK strips can be assembled by 
stacking to provide the number of connections 
required for your design. Write for specific infor­
mation and latest prints.

TAPER TAB RECEPTACLE APPLICA­
TIONS
More and more flat tabs on relays, 
switches and other components are be­
ing tapered to receive A-MP TAPER TAB 
RECEPTACLES. Fast easy assembly re­
duces costs and provides higher quality 
connections.

CIRCLE ED-199 ON READER-SERVICE CARD FOR MORE INFORMATION 
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cubic 
x 12" 
range

Nylon Control Knob 
Has No Metal Bushing

This Model A-120-1 low temper­
ature chilling machine, designed 
for small heat treating depart-

;eneral, the wire has much the same

^^^MgS^Kperal lire range from 4 250 F to

BBBBIIBv^ ran “t*1*"""1 r^'‘
^MMM»|^Maddition of a heater.

The unit weighs 500 lb, mounted 
on casters, and is 20" long x 18" deep x 43" deep. 
Cincinnati Sub-Zero Products Company, Dept. ED, 
3932 Reading Road, Cincinnati 29, Ohio.
CIRCLE ED-275 ON READER-SERVICE CARD FOR MORE INFORMATION

and laboratories, has a one 
foot chilling chamber, 12" 
x 12" in size. Temperature 
is 4-70° to —120°F. Tem-

appearance as other synthetic resin insulated wires. 
Anaconda Wire & Cable Co.. Dept. ED, Muskegon, 
Mich.
CIRCLE ED-200 ON READER-SERVICE CARD FOR MORE INFORMATION

Silicone Enameled Wire 
For High Temperature Use

This silicone enameled wire is intended for use in 
electrical equipment operating at temperatures of at 
least 130°C. It has good abrasion resistance, is 
smooth, and is not attacked by common solvents. The 
enamel will not craze when exposed to solvents, and 
will not crack even at —65°C.

Dielectric strength is 1500vz mil. Wires insulated 
with the varnish are furnished in single and heavy 
grades. The film is easily removed by “chemical strip­
pers” such as those used for “Formvar”, or by wire

The strength igo t oo ^^B ot th«1 n.v'°n
WkW ■ \\hl«h Ihc^c

■k I trol knobs are

■■■■■■■■■■■■ the
bushing. De­

signed to fit any shaft up to l/4"diam, the knobs are 
of the bar type measuring 3/4"diam at skirt and 
1-1/4" along the bar.

The inherent insulation characteristic of the nylon 
protects the operator. A tapped hole with set screw 
is provided for locking the knob on the shaft. The 
knob is available in black or red, with the color run­
ning throughout the material. Industrial Devices, 
Dept. ED, Edgewater, N. J.
CIRCLE ED-201 ON READER-SERVICE CARD FOR MORE INFORMATION

Chilling Machine
Temperature Range from 4~7O° to — 12O°F

CIRCLE ED-199 ON READER-SERVICE CARD FOR MORE INFORMATION
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AIRCRAFT-MARINE PRODUCTS, INC
2100 PAXTON STREET, Harrisburg, Pennsylvania 
in Canada - Al RCR AFT-M AR I N E PRODUCTS, INC. 
1764 Avenue Road, Toronto 12, Ontario, Canada



DU PONT

mt

PRINTED CIRCUITS
can simplify your design... 
speed output... cut costs

Eliminate wires! With Du Pont Conductive 
Coatings, you can print circuits for capacitors 
and couplings; for static shielding to replace 
foils and cans; for resistors and solder seals. 
Streamline your designs in television sets and 
radios, electronic equipment, metersand switch­
boards.

Coatings are easily applied by spray, brush, 
dip or stencil on metals or non-conductors. Fit 
right into high-speed assembly-line operation. 
Save you money. For up-to-date, descriptive 
bulletin write to: E. I. du Pont de Nemours 
& Co. (Inc.), Electrochemicals Department, 
Wilmington 98, Delaware.

CONDUCTIVE COATINGS
Best for printed circuits!

BETTER THINGS FOR BETTER LIVING 
...THROUGH CHEMISTRY

CIRCLE ED-202 ON READER-SERVICE CARD FOR MORE INFORMATION

$34950

¡FHAbt
MODEL 
200 A

PRICE

F.O.B.
NEW YORK

PHAZOR H .

• HIGH ACCURACY
• MEASURES FROM O TO 360 DEGREES
• READINGS NOT AFFECTED BY NOISE AND HARMONICS
• PHASE SHIFTS OF THE ORDER OF .01 • CAN BE MEASURED 

EMPLOYING SPECIAL CIRCUIT TECHNIQUES
• MEASURES IN-PHASE AND QUADRATURE COMPONENTS 

SEPARATELY
For further Information contact your nearest 

representative or write for brochure
REPRESENTATIVES
KITTLESON CO., 7614 Melrose Ave.. Los Angeles 46, California
JKM, INCORPORATED, 13 W. Hubbard St., Chicago 10, Illinois
BROGER INSTRUMENT SALES CO., INC., 739 Boylston St., Boston 16, Masi.
F. R. JODON, INC., 2902 Porter St., N.W., Washington 8, D. C.
G. G. WILLISON CO., 1821 W. Alabama. Houston 6. Texas
LeeMark Associates, P.O. Box 8467, Kansas City, 14, Missouri

INDUSTRIAL TEST EQUIPMENT CO.
55 E. 11th ST. • NEW YORK 3 • GR. 3-4684

CIRCLE ED-203 ON READER-SERVICE CARD FOR MORE INFORMATION
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New Products...

Message Indicator
For Tape Recorder

This compact 
counter assembly 
indicates the posi­
tion of messages on 
tape recording ma­
chines. Before the 
first recording on 
a tape is started, 
the indicator is re­
set to zero. When 
the recording of

each message is started the number shown on the in­
dicator is written into a message index. Whenever it 
is desired to select a particular recording for tran­
scription, the tape is merely run through until its 
index number appears on the indicator.

The number wheels are driven by a small belt from 
the tape spool spindle. The indicator is designed for 
back-of-pancl mounting with only the numbers and 
the reset wheel visible through suitable openings. 
Production Instrument Company, Dept. ED, 706-34 
W. Jackson Blvd., Chicago 6. Ill.
CIRCLE ED-204 ON READER-SERVICE CARD FOR MORE INFORMATION

“S” Band Wavemeter
Range from 2.3 to 4.5KMc

The Model 229 
“S” Band Wave­
meter, a coaxial­
line type instru­
ment, covers the 
frequency range 
from 2.3 to 4.5- 
KMc. The unit also 
features a preci­
sion-ground lead 
screw, which helps 

give a high accuracy of measurement, and a cavity 
body made from a solid block.

Invar is used in the line displacement portion, af­
fording a high frequency stability throughout the 
temperature range of 10° to 40°C. All radio fre­
quency surfaces are tri-plated. Power handling capa­
bility by the absorption methoc! is from 0.5mw to lw 
maximum. Power handling by transmission method 
is from Imw to 25w peak power. Approximate loaded 
Q is 2000. Cabinet size is 8" wide x 6-1/2" deep x 
5" high. Net weight is 4-3/4 lb. Amerac, Incorpo­
rated, Dept. ED, 116 Topsfield Rd., Wenham, Mass.
CIRCLE ED-205 ON READER-SERVICE CARD FOR MORE INFORMATION

New TRVLOR 3B
Inert Gas Rectifier

For power supply applications re­
quiring unusual dependability and long 
life the new Taylor 3B xenon filled half­
wave rectifier is unsurpassed.

FEAT U RES
• High Shock Hard Glass Construction
• 10 Seconds Warm Up Time
• 3 Ampere Average Anode Current
• 1000 Volt Peak Inverse

JAN Approval 
has been granted 

Taylor on Type 3B

As always, Taylor is producing tubes 
of superior quality and outstanding 
performance for many industrial and 
commercial applications. We invite 
your inquiry on standard or special 
tube types.

WRITE FOR DESCRIPTIVE LITERATURE

CUSTOM^ 
, BUILT Jj

Canada: Aflat Radio Corp., Ltd.
560 King St., W., Toronto 2-B 
Cable: ATRADCO

CIRCLE ED-206 ON READER-SERVICE

Export: Royal National Company 
75 Wett St., New York 6, N. Y 
Cable: NATVARNCO

CARD FOR MORE INFORMATION

Miniature 
Metal Tubing 

for the

ELECTRONIC 
INDUSTRY

• Looking for a good source of miniature and 
sub-miniature metal tubing? Uniform Tubes 
has been drawing fine, seamless tubing for 
over 20 years, furnishing O.D.’s down to .010"; 
walls down to .0010"; and tolerances as close 
as .00025"—in metals of almost any desired 
analysis. We helped pioneer the develop­
ment of miniature tubing components for tran­
sistors and other advanced electronic equip­
ment. Write for information or quotation. 
You'll like our prices and our 3-4 weeks delivery.

UNIFORM TUBES, ING
LEVEL ROAD, COLLEGEVILLE 2, PENNSYLVANIA

Offices in principal cities

CIRCLE ED-207 ON READER-SERVICE CARD FOR MORE INFORMATION
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Get the right resistor!
• You’ll be most likely to find it among Ward 
Leonard’s dependable Vitrohm resistors—the most 
complete line ever offered by any manufacturer. 
Write for 64-page free catalog to Ward Leonard 
Electric Company, 77 South St., Mount Vernon, 
New York.

CIRCLE ED-208 ON READER-SERVICE CARD FOR MORE INFORMATION

KULKA

FULL SIZE

Made to JAN spec« for DC, or AC circuits up to 1600 
cycles. Available with screw terminals and with soldering 
lugs. Switching characteristics provide for changes in I. 
electric circuits by use of SPST. SPDT, DPST and 
DPDT. Has bakelite housing and only one mounting hole.

i.d «yl» * S«d for 
! 26 termi"»'». Send '° 
. catalog^» _ .

nc.KULKA ELECTRIC MFG. CO., I 
MOUNT VERNON. N. Y.

KULKA
Single and Double role "Toggle- Handle Type

AIRCRAFT SWITCHES
For Electronic and Communications Use

Remotely Controlled TV Camera
Operates up to 500' from Control

This small, re­
motely controlled 
TV camera offers 
possibilities of new 
control or monitor­
ing features to au­
tomation designers. 
It can also be used 
by designers to ob­
serve equipment 
being tested at 
dangerous loca­
tions.

The camera is 9-1/2" long x 3-1/2" wide x 5-1/4" 
high. It has the standard 525 scanning lines trans­
mitted over an 8Mc bandwidth. With an fl.9 lens, it 
has a sensitivity of 1 to 2 ft-candles. Remotely con­
trolled servos can be used to rotate the camera in 
different directions. The lens mount is a 16mm Type C.

Power requirements are 150w at 115v a-c. The 
camera control measures 19" x 8-3/4" x 13-1/4", and 
the synchronizer-monitor measures 19" x 19" x 
12-1/4". The video output of the camera can be mod­
ulated at the frequency of any one of the 12 commer­
cial television channels.

Up to 500 ft of cable can be used between the 
camera and its control unit. Remote 10", 12" and 17" 
monitors are available. Switching equipment is avail­
able for operating a large number of cameras from 
one control unit. Kalbfell Laboratories, Inc., Dept. 
ED, 1090 Morena Blvd., San Diego 10, Calif.
CIRCLE ED-210 ON READER-SERVICE CARD FOR MORE INFORMATION

Toroidal Coils
Meet Close Tolerances

Sizes of these toroidal coils range from 1/4"ID to 
10"ID, with height to .3-1/2". Wire sizes from No. 
10 to No. 42 have been handled efficiently on produc­
tion runs with 100% turns accuracy or an inductance 

of ±2%. The toroids are wound, impregnated, and 
cased (if required) to customer or MIL-T-27 specifi­
cations. Universal Manufacturing Co., Inc., Dept. 
ED, Michigan & Monroe Aves., Kenilworth, N. J.

CIRCLE ED-211 ON READER-SERVICE CARD FOR MORE INFORMATION

POT
... a complete Une

ULTRA-LOW-TORQUE 
EXTREME PRECISION type

POTENTIOMETERS
90

by
ELECTRO-MEC

TYPE 20

TYPE 14

TYPES t

a Proven by designers and manufacturers of high performance computers.

a Available in many sizes for all applications of ultra-low-torque 
potentiometers.

a Custom-engineered for your special needs. Never a compromise.

• Ganged assemblies available in all sizes.

< For detailed specifications and information on all types contact our 
engineering department (STillwell 6-3402).

ELECTRO-MEC Laboratory, Inc.
21-09 43 Avenue Long Island City I. N. Y.

Sales representatives needed for several territories.
CIRCLE ED-212 ON READER-SERVICE CARD FOR MORE INFORMATION

ELECTRIC OVEN-«^ 
*8950

F.O.B. Chicago 
a_________ _

GRIEVE- 
HENDRY 
PORTABLE __ 

ELECTRIC
OVEN

PRODUCTION
UK

LABORATORY
deep x 24 ' high

Portable. Adjustable temperature con­
trol to 225'F Fan driven forced air

throughout. Plug« into any 110V wall 
outlet—no special wiring required. Can 
be used in a group or bank.

Other standard models with temperature ranges to 1000 F available 

Write for literature.

GRIEVE-HENDRY CO., INC.
Export Dept. 306 W. Washington Blvd., Chicago 6, Illinois.

1827 W. Lak« Street, Dept. ED, Chicago 12. III.

CIRCLE ED-213 ON READER-SERVICE CARD FOR MORE INFORMATIONCIRCLE ED-209 ON READER-SERVICE CARD FOR MORE INFORMATION
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New Products

BLOWER MOTOR

BLOWER MOTOR

BLOWER MOTOR

ACTUATOR MOTOR

BLOWER MOTOR

PUMP MOTOR

CIRCLE I

PUMP MOTOR
ACTUATOR MOTOR

aircraftHere’s why G.E. can supply the
motor you require even

CIRCLE I

able the complete RETMA

OUÏ

CIRCLE ED-216 ON READER-SERVICE CARD FOR MORE INFORMATIONCIRCLE ED-214 ON READER-SERVICE CARD FOR MORE INFORMATION

ELECTRONIC DESIGN

BLOWER 
MOTOR

ACTUATOR 
MOTOR

DOUBLE-ENDED 
BLOWER MOTOR

AUTO-PILOT 
SERVO MOTOR

RADIO tUNER 
MOTOR

PROPELLER 
FEATHER MOTOR

mine ’
The 

of 36' 
Regis 
York

RADAR 
TUNER MOTOR

RADAR 
TUNER MOTOR

phoni< 
and o 
(iates, 
15, Mi

CIRCLE

ELEC!

with c 
on oik

Severa 
qiiiren 
maxiu 
by a s 
t ionici 
mit, M

150°C, exceeds 1000
megohms per microfarad. Capaci­
tance is substantially unaffected 
by frequency and has a dissipa­
tion factor of less than 0.0008.

These capacitors are hermetic­
ally sealed with 100% tin-coated 
glass-kovar end seals. Container 
ends are pressure-crimped. Avail-

capacitance series, their standard tolerance is ±10%. 
They also can be obtained with tolerances of ±5% 
and ±2%. National Capacitor Company, Dept. ED, 
385 Washington Street, Quincy, Mass.
CIRCLE ED-35 ON READER-SERVICE CARD FOR MORE INFORMATION

PICTURED ABOVE is a small sample of the wide variety 
of specialty motors designed and built by General 
Electric for aircraft and armament applications. A 
half-century of engineering experience backs up every 
motor, and provides a significant reason why the G E 
Specialty Component Motor Department is able to 
design any specialty motor to meet your most exact­
ing requirements.
IN ADDITION, some of the most complete testing 
facilities in the world are used at G.E. to insure that 
your aircraft motor completely meets environmental 
specifications, including altitude, temperature, humid­
ity, vibration, shock, and centrifugal force.
WHATEVER your aircraft or armament specialty motor 
problem, G-E engineers at the Specialty Component 
Motor Department are ready to assist you.

For further information, see your local G-E Ap­
paratus Sales Office, or write to Section 704-22, Gen­
eral Electric Company, Schenectady 5, New York.

Molding Material
With High Arc Resistance

“Resinox 3700” has an arc resistance measured at 
184sec in standard ASTM tests. It also has excellent 
dimensional stability and moldability, including good 
transfer molding properties.

Mineral filled, the material is recommended for use 
in distributor caps, motor control circuits, pow’er 
transmission circuits, electrical connectors, ignition 
parts, switch panels, and radio tube bases. Plastics 
Division, Monsanto Chemical Co., Dept. ED, Spring­
field, Mass.

These Type TI Capacitors vary 
less than 5% in value from —80' 
to %200 C. Insulation resistance.

DESIGNED TO POWER sensitive equipment in tight applica­
tions where torque requirements are low, this tiny 10 frame 
motor, only 1 3/8" in diameter, is among the smallest of 
many specially designed motors, amplidynes and tachometer 
generators made by G.E. for rigorous aircraft operation. 
Weighing from 9 to 15 oz. these units deliver from 0.65 oz. 
in. to 120 oz. in. torque at 2 to 10,000 RPM in continuous 
operation. Spur gearing permits many speed combinations. 
Flange-mounted, these motors are ideal for such applications 
as computers, radar equipment, controls for sensitive equip­
ments of all types, switch and cam combinations and blowers.

Sensitive Galvanometer
Used with High-Impedance Transducers

This Type 40-1000 Galvanometer, desiglieli for use 
with relatively high-impedance transducers, has a 
frequency of 40 cy, a sensitivity’ of 2.8^amp per 
inch (12" optical arm), an external damping resist­
ance of 1000 ohms, and a coil resistance of 109 ohms.

Other features include a completely dustproof 
solid case, a rotational limit stop, an improved con 
nector terminal, and rapid horizontal and vertical 
adjustment. The unit is interchangeable with all 
other types of this company's galvanometers. Heiland 
Research Corporation, Dept. ED, 130 East Fifth 
Ave., Denver 9, Colo.
CIRCLE ED-215 ON READER-SERVICE CARD FOR MORE INFORMATION

Miniaturized Capacitor 
Stable to 2OO C
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RAYTHEON GERMANIUM DIFFUSED JUNCTION PNP TRANSISTORS

use

non-micro

CIRCLE ED-219 ON READER-SERVICE CARD FOR MORE INFORMATIONCIRCLE ED-34 ON READER-SERVICE CARD FOR MORE INFORMATIONION

ELECTRONIC DESIGN

•Hermetically sealed in metal package 
•In a one cycle band width at 1000 cycles

f 36" x 36" and 36

quirements ranging from a minimum of O.lamp to a 
maximum of lOOamp. Output voltages are controlled 
by a simple front-panel wheel control. Summit Elec-

This precision, 
regulated a-c pow­
er supply is de­
signed -to operate 
from a 60cy line. 
Suitable for labo­
ratory use, the unit 
is rack - mounted 
and measures 12- 
1/4"x 19"x 6-1/2". 
varying output re-

range from 9800

This CW magnetron physic­
ally resembles a standard re­
ceiving tube and operates from 
a plate supply of 450-500v and 
a heater supply of 6v. It is for

ise 
/er 
ion 
ics

Regis Sales Corp.. Dept. ED, 230 Park Ave.. New 
York 17, N. Y.

Miniature CW Magnetron 
For 98OO-10,000Mc Range

RAYTHEON TRANSISTORS are FOREMOST IN THE FIELDwith PROVEN RELIABILITY 
Over 1,000,000,000 OPf RATING HOURSof actual field performance in commercial 
equipment with only a FRACTION OF 1 % FIELD RETURN' proves their reliability to be 
superior to the reliability of vacuum tubes.
RAYTHEON TRANSISTORSare foremost in number of units in use in commercial 
equipment. Raytheon successfully made transistors in ’’experimental,” ’’pilot” 
and now MASS PRODUCT ION phases. The latest continuous, mass production, and 
inspection techniques are employed in the making of Raytheon Transistors. Hl NDRI I >S 
OI THOUSANDSare IN ACTUAL COMMERCIAL USE — MANY TIMES MORE THAN 
ALL OTHER MAKES COMBINED No other manufacturers can make these statements.

Dept. ED, 7 Industrial Place, Sum

phonic, and especially suited for Doppler-type radar 
and other field and laboratory use. Microwave Asso­
ciates, Inc., Dept. ED, 22 Cummington St., Boston 
15, Mass.

Regulated A-c Power Supply 
Precision Unit for Laboratory Use

lO.OOOMc. Known as the Type 
6 Ui, it is fixed-tuned, incor­
porates a long-life Philips dis­
penser-type cathode, and de­
livers Iw of CW energy into 
a standard klystron octal sock­
et. The magnet is an integral 
part of the tube package.

Copper Clad Laminates
For Printed Circuits

“Panelyte” copper clad combinations are supplied 
with copper foil in 1 oz and 2 oz thicknesses, bonded 
on one or two sides, in sheet stock form. In addition 
Io XXXP base materials, they are offered in mela­
mine glass type GMG, plus silicone glass type GSG.

These combinations are available in standard sheets

RAYTHEON

tMeasured at Vc = —2.5 volts in common emitter circuit 
ttMeasured at Vc = —1.5 volts. Ic = 0.5 ma in common emitter circuit

RATINGS’ / ABSOLUTE MAXIMUM VALUES' CK722 CK723 CK3J 1 CK725 CK727 2NM« 2N64* 2N55*
Collector Voltage (volts) -22 -22 -22 -22 -6 -22 -22 -22
Collector Current (ma) 10 10 10 10 • 10 10 10 10
Collector Dissipation (30°C) (mw) 33 33 33 33 30 33 33 33
Emitter Current (ma) 10 10 10 10 10 10 10 10
Ambient Temperature (°C) 50 50 50 50 50 50

AVERAGE CHARACTERISTICS (27* Q • ■ ■ ' ' '.. ;
Collector Voltage (volts) -6 -6 -6 -6 -1.5 -6 -6 -6
Emitter Current (ma) 1 1 1 I 0.5 1 1 I
Collector Resistance (meg) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Emitter Resistance (ohms) 25 25 25 25 50 25 25 25
Base Resistance (ohms) 250 350 700 1500 500 350 700 1500
Base Current Amplification Factor 12 22 45 90 35 22 45 90
Cutoff Current (approx.) (ua) 6 6 6 6 6 6 6 6
Noise Factor (max) (db)** 30f 25f 22t 20f 12ft 25f 22t 20t



PLUG-IN

like Plug-in PEC’s

Modern PEC* hero plugs profit leaks 
for etched chassis users

iflQZ^^NEW Centrolab
Printed Electronic Circuits now available with 
exclusive, fast-soldering tapered tab leads

Plug-in PEC’s are 100% standardized ... 
for your immediate production use

• 30 STANDARD PEC PLATES — PC-156, illustrated, con­
tains 3 resistors, 4 capacitors. Eliminates 8 parts, 9 
extra soldered points. Simplifies circuit board pattern. 
Cuts down size and cost of circuit board.**
STANDARDIZED FOR FASTER LOCATING — uniform 
tabs spaced .172" ctr. to ctr., or multiples of .172* 
ctr. to ctr. Uniform leads are .344" long, and .045 — 
.049" wide at base.

• STANDARDIZED FOR AUTOMATIC CENTERING — twin 
taper tabs jam-fit m holes to hold plate away from 
chassis for above and below soldering. No act idental 
drop-outs.

• STANDARDIZED FOR POSITIVE SOLDERING — tab ends 
shapedflat to facilitate accurate soldering. Terminals fit 
1/16" dia. (round) or 1/16" x 1/16" square holes. One 
shot of a solder-gun or dip soldering completes the job.

Who but Centrolab would you expect to introduce “firsts”
Centrolab is the industry’s only thoroughly

experienced PEC engineering and production source.

Standard PEC's with wire 
leads are available at your 
local CRL distributor — see 
Cataloe 28.

•♦Need 100 or 1,000,000 Plug­
in PEC’s ? Centralab has ’em.' 
Write for Bulletin EP-40 for 
complete details.

CERAMIC 
INSULATORS

CERAMIC PRINTED
jwhvhj CAPACITORS flfCTRONlC CIRCUITS

A Division of Globe-Union Inc.
952 E. Keefe Avenue * Milwaukee 1, Wisconsin 

In Canada U04 Ml. Pleasant Road, Toronto, Ontario

Industry's greatest source of standard and special 
electronic components

CIRCLE ED-220 ON READER-SERVICE CARD FOR MORE INFORMATION
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Point Contact Transistors 221
A 32-page bulletin is primarily devotee! 

to an introductory description of the op­
eration of point-contact transistors in 
amplifier circuits, followed by typical ex­
amples of transistor oscillator and switch­
ing circuits. It also devotes four pages to 
data on characteristics of two specific 
point-contact transistors, one of which 
(Type 0C50) is intended for general am­
plifying purposes, and the other (Type 
0C51) for switching applications. The bul­
letin should serve as a very useful text on 
the subject of point-contact transistors in 
general. Amperex Electronic Corp., 230 
Duffy Ave., Hicksville. L I.. N. Y.

Power Supplies 222
In a 30-page tract (No. 528) entitled 

“When Normal Power Fails...”, this firm 
compiles their services and products for 
use on the power side of electronics sys­
tems. It discusses devices designed and 
constructed to meet RETMA standards 
and such controls as automatic transfer 
switches, engine-generator starting units, 
differential relays, time delay relays, and 
complete control panels. Information on re­
lated subjects, current surge tests, ade­
quate lighting, relay protection, and auxil­
iary equipment for engine generator 
controls is also included. Automatic Switch 
Co., 391 Lakeside Ave., Orange, N. J.
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How con YOU use 
this simple, rugged 

SNAPSLIDE FASTENER?

This positive, quick-action fastener was 
originally developed to hold airborne 
equipment with security — even under 
severe stress and shock of carrier-based 
aircraft operations — 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 I92S

CIRCLE ED-223 ON READER-SERVICE CARD FOR MORE INFORMATION

ELECTRONIC DESIGN • April 1954
ELECTF



►2
cd
rm 

5 »r
^s- 
nd 
•ds 
Per 
its, 
nd
re- 
le- 
dl- 
tor 
tch

General Purpose Computer 227

The “ERA 1103" General Purpose Com- 
p ter System is described in an 8-page, 
2 olor bulletin. This system is a general 
purpose digital computer type for appli­
cations requiring a large storage capacity 
and great programming versatility. In ad­
dition to performing large scale calcula­
tions, the system is adaptable to a wide 
variety of applications, including simula­
tion and control in real time. Internal 
memory consists of 17,408 registers, indi­
vidually addressed and directly accessible. 
Supplementary storage is provided by 
four magnetic tape units. Engineering Re­
search Associates, Div. of llemington Rand, 
Ine.. 315 4th Ave., New York 10, N. Y.

Thermocouple Wires 228
A (i-page specification sheet (307) lists 

and describes the company’s line of ther­
mocouple and extension wires. Sizes, ac­
curacies, chemical compositions, weights 
and prices are listed in detail. Minneapolis- 
Honeywell Regulator Do., Industrial Di­
vision, Wayne and Wind rim Aves., Phila­
delphia. 44, Pa.

Audio Amplifier 229
A 4-page, 2-color bulletin (DB-85-950) 

describes the type FG 5kw or lOkw vari­
able frequency audio amplifier, which will 
amplify 30cy to 10,000cy signals up to a 
million times. Design and construction 
features, operation, and suggested appli­
cations are included, as well as complete 
electrical characteristics. Westinghouse 
Electric Corporation, Box 2099. Pittsburgh 
30, Pa.

Copper Electroplated Wire 230

“Copperply”, steel wire electroplated 
with copper, is the development treated in 
a four-page, two-color bulletin (No. 201) 
whose most informative feature is a com­
parison of Copperply and copper wire 
properties. Designed primarily for electri­
cal applications, Copperply is for econom­
ical use wherever strength or stiffness in 
addition to conductivity is important. 
Charts showing comparative bending char­
acteristics of 10% Copperply, commercial 
bronze, cadmium bronze, and copper wire 
are also provided. National-Standard Co., 
Niles, Mich.

TECHNICAL DATA

RX-5Characteristics RX-4

< COMPONENTS DIVISION
f VICTOREEN INSTRUMENT
3800 PERKINS AVE. • CLEVELAND 14, OHIO

.002 %/V .002 % Y

.05 % aC.05 %/°C

Resistance
Tolerance
Length
Voltage

Coefficient
Temperature 

Coefficient

200 ohm to 1 meg. 
I %. 2%, 5%
2 inches

200 ohm to 1 0 meg. 
1%, 2%, 5% 
3'/is inches

Our artist drew two Aces when he 
sketched these . . . they’re Aces in 
your game too.

These Vicforeen RX-4 and RX-5 re­
sistors will function for life without 
appreciable alteration in perform­
ance. Each resistor has a deposited 
carbon type element, hermet­
ically sealed in a glass en­
velope filled with inert 
gas. They're the best.

Ratings

Maximum Power
Maximum Voltage
Maximum Temperature
Humidity

5 watts

250° C 
98%

10 watts

250e C 
98%

CIRCLE ED-231 ON READER-SERVICE CARD FOR MORE INFORMATION
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R-110, ill, 112 
Servo Motor

Kearfott developed Servo Motors
in production

A Navy BuOrd Sue 9 to 
Size 18

B From 25/32" to
I 57/64" long

C Plain Shafts . 1200” and 
.1721* Diam.
Pinion Shafts—13 Teeth 
120 Pitch .1247" O.D.
15 Teeth 96 Pitch .1771" 
O.D.

D Plain Shafts from 5/16" 
to 1/2" long 
Pinion Shafts from 
5/32" to 7/16" long

938" Diam. 
Servo Motor

1 1/16* Diam. 
Geared Servomotor

I 437" Diam. Motor* 
Tachometer Generator

I 1/16" Diam. Motor- 
Tachometer Generator

Shown Approx. 1/2 size

Characterized by very low rotor inertia, low time constants and high 
stall torque, Kearfott Servo Motors are available for your most exacting 
requirements. Unitized housing and stator construction makes possible 
optimum performance under extreme environmental conditions.

For either 26 or 115 volt, 60 or 400 cycle excitation, stall torque values 
range from .30 to 3.5 oz.-in. Geared Servo Motors in the same diameters 
can be provided with reduction ratios ranging from 10:1 to 300:1. 
Various Motor-Generator combinations provide Vi to 3.1 volts per 1000 
R.P.M. with linearity, over a speed range of 0-5400 R.P.M., of 1% for 
damping or .1% for computing purposes.

Send for Bulletin describing Servo 
Motors of interest to you.

KEARFOTT COMPONENTS 
INCLUDE:

Gyros, Servo Motors, Synchros, Min­
iaturized Vacuum Tube and Magnetic 
Amplifiers, Tachometer Generators, 
Hermetic Rotary Seals, Aircraft Nav­
igational Systems, and other high 
accuracy mechanical, electrical and 
electronic components.

SINCE 1917

KEARFOTT COMPANY, INC«, LITTLE FALLS, N. J.
Midwest Office: IS« W. Randolph St, Chicago 1, HI., West Coast Office; 253 N. Vinedo Ave., Pasadena. Calif.

A General Precision Equipment Corporation Subsidiary

CICLE ED-232 ON READER-SERVICE CARD FOR MORE INFORMATION



DEPENDABLE
£ MICRO-SE

WHEN* 
AttOM

OND TIMING 

U CAN’T 
to MISS

IN MEASURING:

• VELOCITY
• ACCELERATION
• DETONATION 

TIME
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CHARACTERISTICS

8 MEGACYCLE
COUNTER

CHRONOGRAPH

GREATER ACCURj 
The use of an 8 megaci 
measurement available.
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in direct 1
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Digital registration 
means of 6 Potter; 
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larch centers give conch 
’otter Counter-Chronogn is pro-

WIDE
Thetp< a Potter Counter-Chronograph made for your specific application.

digital recorder* are available for permanent recording of measuremi 
rates up to 150 per second.

WRITE FOR INFORMATION AND ENGINEERING DATA
Dept. 4-F.

POTTER 

INSTRUMENT 

- COMPANY, INC.
115 CUTTER MILL 

GREAT NECK, N

CIRCLE ED-233 ON READER-SERVICE CARD FOR MORE INFORMATION
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New Literature...

Logarithms
A 501-page publication, “Table of 

Natural Logarithms for Arguments Be­
tween Zero and Five to Sixteen Decimal 
Places”, meets ihe demand for 16-place 
tables of logarithms of numbers from 
0.0001 to 5 at intervals of 0.0001. It is a 
reissue of Volume III of a four-volume 
table of logarithms published in 1941. 
Price is $3.25. Write direct to Government 
Printing Office, Washington 25, 1). C.

Flexible Servo-Couplings 235
Flexible couplings for use in servo­

mechanisms, computers, breadboards, and 
electro-mechanical instruments are treated 
in this descriptive six-page booklet. The 
couplings feature zero backlash, low iner­
tia and high flexibility, and are available 
in any desired combination of hub and 
bore sizes. A new series No. 1 coupling is 
designed to meet the demand for minia­
turization of electronic equipment. Rem­
brandt, Inc., 98 Kirkland St., Cambridge 
38, Mass.

Meter-Relay Circuitry 236
This 8-page bulletin (112) explains tl j 

functioning of 11 control and alarm cir­
cuits utilizing meter-relays. Described arc 
circuits for battery charging control, null- 
balance pulsing, over- or under-voltage or 
current alarm, temperature control, and 
other uses. The circuits have been adapted 
for vacuum pump control, radiation de­
tection, and microwave transmitter control, 
as examples. Assembly Products, Ine., 
Chagrin Falls, Ohio.

Flow and Liquid Level 237
Bulletin 1160 is a 24-page manual on 

the measuring of flow and liquid level, 
providing much valuable data on this sub­
ject. It is divided into sections on basic 
principles of liquid level measurements, 
remote transmission of liquid level auto­
matic control of liquid level, hydrostatic 
pressure systems, float systems, displace­
ments systems, electrical conductivity sys­
tem, gamma ray system, and methods of 
handling difficult liquids Industrial Div., 
Minneapolis-Honeywell Regulator Co., 
Wayne & Windrim Aves., Phila. 14, Pa.
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When designing dependable aircraft or mobile receivers...

YOU CAN FILL HALF YOUR TUBE NEEDS 
WITH ONE NEW 5-STAR TYPE!

Y
es, 45% to 65% of your sockets will 
take the GL-6265! This new G-E high- 
reliability tube will replace the widely-used 
6BH6 wherever that pentode is employed, 

with a few slight electrical differences 
easily compensated for in your circuit.
• Introduction of the versatile GL-6265 
also enables you to design and build new 
receivers equipped 100% with high- 
reliability tubes. By using 5-Star types 
across the board, you can now offer your 
customers increased trustworthiness ... less 
maintenance ... improved upkeep economy, 
with tube replacements that are 'way down.
• Be first to make high-reliability tubes 
standard in your new receivers! G.E.’s 
5-Star GL-6265 is your key to more 
business from communications users who 
want the utmost in dependability. Write 
for Bulletin ETD-892 to Sec. B, Tube Dept., 
General Electric Co., Schenectady 5, N. Y.

ELECT

CIRCLE ED-238 ON READER-SERVICE CARD FOR MORE INFORMATION
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Dry Process Photocopying 239
This 6-page 2-color brochure describes 

hie “Dri-Stat” line of transfer-process 
photocopying equipment and materials, in- 
2 uding a completely new design of flat­
bed printer which is used to expose the- 
original matter with a sheet of “Dri-Stat" 
No. 1 paper, and two models of a separate 
processing unit through which this No. 1 
paper and a sheet of “Dri-Stat” No. 2 
paper are passed to give the positive copy. 
Also described is a combination rotary 
pi inter-and-processer that prints any 
length of copy material up to 12" wide. 
I>ri-Stat Division, Peerless Photo Products. 
Inc., Shoreham, L. 1., N. Y.

Microwave Bolometers 240
Technical data, resistance and sensitivity 

characteristics on the new N-821B Bolom­
eter are summarized in a two-page, two- 
color bulletin. Data on the X-band Model 
*10 Frequency Meter is also included. Ap­
plications and illustrations are provided 
for both instruments. Nassau Research 
ami Development Associates, Inc.. 66 Main 
St.. Mineola. N. Y.

Converters 241
A 20-page catalog (No. 553) contains 

complete electrical and mechanical specifi­
cations, performance charts, and other 
pertinent data on d-c to a-c-converters, 
and inductor alternators. The equipment 
has many applications, such as with wire 
and tape recorders, communications equip­
ment, and many other types of electric and 
electrical products. Carter Motor Co., 2644 
N. Maplewood Ave., Chicago 47, Ill.

Proximity Meter 242
A 2-page bulletin describes the “Prox­

imity Meter—Capacitance Gauge”, a com­
pact electronic device which compares, 
measures, or monitors dimensions and dis­
tortions without any physical contact with 
the specimen. It is applicable to an ex­
tremely wide range of both static and 
dynamic measurements, and is sensitive to 
0.05mfd or closer. Specifications, and ap- 
plication and operating data are given. 
Fielden Instrument Division, Robertshaw- 
Fulton Controls Co., 2920 N. 4th St.. 
Philadelphia 33. Pa.

BY RAIL, and plane, and dogsled they’re coming to Cleve­
land. It’s the National plastics exposition, June 7-10. New 
materials, new uses for plastics, new ideas. And a special con­
ference on electronic applications. Tickets now 
available (but not to general public). Please make 
request on company letterhead.

NATIONAL PLASTICS EXPOSITION 
sponsored by

THE SOCIETY OF THE PLASTICS INDUSTRY, 67 W. 44TH ST., NEW YORK, N. Y.

CIRCLE ED-243 ON READER-SERVICE CARD FOR MORE INFORMATION
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The For Solving Complex Problems...

HUBBELL fnierhel CONNECTORS 
4~/\/ou) MAGNETIC DECISION 

ELEMENTS!
> J K L ' .I *

WI
Magnetic Decision Elements, designed by Min­
nesota Electronics Corp, and developed in 
collaboration with the U. S. Naval Ordnance 
Laboratory, White Oak, Silver Spring, Md., 
are basic computer blocks for building the 
entire arithmetic, program, control, and mem- 
■■ ory sections of any digital computer.

Plugboard (above) contains approximately 
1.000 Magnetic Decision Elements, con 
nected tn various configurations by Hub­
bell Interlock Type ' B" Automatic Lock 
mg Plugs to form baste computing ¡truc- 
tures. Inset shows closeup of computer 
blocks connected by wired Interlock 
Plugs.

For Further 
Information 
Write Dept.

Hubbell Interlock connectors 
were selected to provide a 
low contact resistance for each 
block, necessary for accurate 
results in computations. Auto­
matic locking . . . quick dis­
connect feature makes possible 
rapid cascading in any desired 
performance pattern. Plugs 
cannot disconnect accidentally 
from blocks, yet can be quick­
ly disconnected when intended.

HARVEY HUBBELL, INC. *
Interlock Dept., Bridgeport 2, Conn

0

CIRCLE ED-244 ON READER-SERVICE CARD FOR MORE INFORMATION

*15 LV. 
Insulated 

High Veltage 
fonpliufli

better
FORMANCEI

• p^tr»ts CRT from exter- 
nal Reids

n ■ ■ • Protects personnel against ac-
” cidental tube breakage.

• Available for most types, 2", 3"
* and 5" tubes.

• Rigid front panel mounting.
• Tube clamp provided for all types 

of C.R. tubes.

JAN’S CRT Shields, made of the finest grades of magnetic 
metals and scientifically annealed prevent distortion and 
intensity modulation of the electron beam due to stray 
magnetic fields.
These shields are designed for universal application and are 
specifically adaptable to JAN’S bezels and shock mounts.
STOCK DELIVERIES ON MOST TYPE TUBES 

including R.C.A. h C.B.S. Color TP tube».
Illustrated Literature and Data Sheet* on RequeM, 

Write Dep’t. “L”

3” Md r C.I.T. 
(flat or curved fact) 

Bezels A Bobhe 
Supports available with 

Camera Mount

New Wide Anglo
Offre» Shaft Couplings

Shaft Locks 
Bushing Extenders 
Trimmer Covers

Panel tearings with 
Stainless Steel Shafts

MUMETAL and NICOLOI
CATHODE RAY

TUBE SHIELDS

HARDWARE MANUFACTURING CO., INC
75 N. 1 1th Street Brooklyn 1 1, N Y. EVergreen 7-3300

CIRCLE ED-245 ON READER-SERVICE CARu FOR MORE INFORMATION

81



New Literature 250Pulse instruments

Sub-Zero Test Cabinets 248

251Plug-In Units
Thermocouples 249

• ELECTRONIC PACKAGING ENGINEERS

Manufactured in England and Canada8100 Florissant St. Louis 21, Missouri

E ECT

You can select a key position in a com­
prehensive, long-range program developing 
and manufacturing turrets, radar, fire control 
systems, computers, servo mechanisms, instru­
ments, guided missiles and rocket launchers.

Attractive benefits include modern plant 
and facilities, suburban location, promotion-

For complete data 
and specifications 
write to Dept. GD-1

• SERVO ENGINEERS
• MECHANICAL DESIGNERS

• ELECTRONIC ENGINEERS 
• STRESS ENGINEERS

from-within policy, group insurance, pension 
plans, paid holidays and vacations.

Salaries are commensurate with training, 
experience and ability. Transportation and 
moving expenses paid to St. Louis. Please 
send resume, salary requirements and avail­
ability to:

ROCKBAR CORPORATION
215 East 37th Street, New York 16, N. Y.

Prices of 
included. 
S. Alva-

Hi^h Stability
OSITED CARBON RESISTORS

circuit, and a voltage regulator, 
these compact units are also 
Electronic Engineering Co., 180 
rado St., Los Angeles 57, Calif.

CIRCLE ED-252 ON READER-SERVICE CARD FOR MORE INFORMATION 
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CHATHAM EUCTBONICS
ULTRA-STABLE Regulated

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

\ I r
002% REGULATION FOR

10% CHANGE IN LINE VOLTAGE
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

D.C.
VOLTAGE RANGE

CURRENT 
MILLIAMPERES

HUM 
MV

LINE REGULATION 
110-120 VOLTS A.C.

LONG-TIME 
STABILITY*

400 to 1500 180 2 .002% 20
0 to 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 ampt 10 .03% 1

STANDARD REGULATED POWER SUPPLIES
These units are ruggedly built and 
designed to give long time, trouble 
free operation. Either positive or neg­
ative output may be grounded. Ail 
voltages and load currents are me­
tered. Model E-50A (at left) also 
has a 6.3 volt 10 ampere output 
available. (Non-Regulated.)

CHATHAM ELECTROMICS CORP
Executive and General Offices: LIVINGSTON, NEW JERSEY 
Plants and Laboratories: NEWARK and LIVINGSTON, NEW JERSEY

MODEL VOLTAGE RANGE CURRENT MA HUM LINE VOLT. REG. T05-125 V.
EA-50A 0-500 Volts 0-300 MA 2 MV 1%
EA-48 160 to 1500 Volts 0-125 MA Less than 20 MV 0.5%

CIRCLE ED-246 ON READER-SERVICE CARD FOR MORE INFORMATION

ENGINEERING OPPORTUNITIES
Engineers: Choose on Outstanding Career at Emerson-Electric.

Challenging Opportunities for:

Technical Employment Supervisor, Station 483-A

THE EMERSON ELECTRIC MFG. CO

LEADERS IN THE ELECTRICAL INDUSTRY SINCE 1890

CIRCLE ED-247 ON READER-SERVICE CARD FOR MORE INFORMATION

A 2-page bulletin describes a line of 
Module Cabinets for operation at tempera­
tures down to —100 F. Each of the three 
models of this 0.8 cu ft mechanically 
refrigerated design is available for opera­
tion in a different temperature range. The 
bulletin covers applications, provides speci­
fications, and gives information on the side- 
by-side “module ’ arrangement of cabinets 
according to user’s requirements. Hudson 
Bay Division, Réfrigérât ion Systems, Inc., 
646 W. Washington Blvd., Chicago 6, III.

This 36-page bulletin (235-5) provides 
a wide variety of basic thermocouple infor­
mation. It covers installation methods; 
“Pyod” and “Baby Pyod” iron-constantan, 
wire type, chromel-alumel, angle type, and 
noble metal thermocouples; as well as ex­
tension wire, charted and selected couples, 
bulk thermocouple wire, and instruments. 
The Foxboro Co., Foxboro, Mass.

This four-page, two-color brochure illus 
trates and describes briefly the manufac 
turer's range of block unitized multi-pur 
pose pulse instruments. Covered are th« 
Series 2200 Time Delay and Gate Genera 
tors, the Series 2300 Pulse Generators, ami 
the Series 2100 Pulse Generators. Each 
instrument in the series is block unitized 
providing change of function through a 
rear plug-in cable, and expansion of the 
basic instrument by extending range and 
application. Electro-Pulse, Inc., 11811 
Major Street, Culver City, Calif.

This 12-page catalog (C-3) describes and 
gives specifications for a wide variety of 
packaged, plug-in circuits. These include 
numerous amplifiers, AND circuit flip­
flops, a variety of gate circuits, a multivi­
brator, a one shot delay circuit, a squaring

Complete Reliability
from -70° to +15O°C.

with the New, Improved 'panclimatic Coating
This new protective coating permits the use of these resistors under the great­
est extremes of temperature. In addition, it affords better moisture protection 
for greater stability. It resists abrasion and impact with no tackiness, and it 
is chemically inert to common solvents and plasticizers. Storage stability is 
better than 1%. Operating at 50% nominal rating, and at an ambient tem­
perature of 100°C, the stability of these ‘Panclimatic’ Coated resistors is 
better than 1 %.
The same high standards of design, construction, and performance which have 
established Welwyn as a leading name in the field of precision resistors, will 
also identify these newly developed products.
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Electric Ovens 253
Cor general, electronic, and analytic 

I; »oratories, pilot plant, and production, 
a four-page, two-color illustrated brochure 
covers electric ovens, water baths, and 
laboratory heat furnaces. Units range in. 
temperature from 100° to 2000°F. Blue M 
Electric Co., 306-308 West 69th Street, 
Chicago 21, Ill.

Screw Thread Inserts 254
Engineers will find this four-page 

Thread Repair Bulletin No. 654 of use and 
interest. The four pages show how stripped 
or worn threads may be repaired quickly 
and permanently with the company's screw 
thread inserts, which are stainless steel, 
resisting high temperatures and stronger 
than the metal in material in which they 
are installed. The inserts may be installed 
easily in numerous applications of any 
material. Five tables show how to select 
the proper screw thread insert to repair 
and match National Coarse, National Fine, 
pipe, automotive ami aircraft spark plug 
threads. Heli-Coil Corporation, 1467 Shel­
ter Rock Lane, Danbury, Conn.

Linkages, Mechanisms 255
A mechanical system incorporating a 

rack-like flexible cable within a rigid con­
duit is described in the Bulletin 500, a 
16-page illustrated booklet. The system, 
with its unusual ability to transfer accur­
ately linear or rotary motion over a devi­
ous path, without intermediate links or 
pulleys, is completely covered. Of special 
interest to design engineers is a section on 
applications with schematic drawings and 
the specific requirements of each applica­
tion. Teleflex, Ine., Dept. Y, 125 South 
Main St., North Wales, Pa.

Precision Metal Parts 256
A 20-page brochure, “Procedures for 

Precision", describes the facilities of this 
firm for the production of intricate metal 
parts held to exceptionally close limits. 
These parts are used in such equipment as 
aircraft instruments, radio and electronic 
equipment, etc. Numerous typical parts 
are shown, and there are sections devoted 
to machining, tooling, quality control, and 
other facilities. Conklin Swiss Screw Ma­
chine Co., 900 N. Franklin St., Chicago 10, 
Illinois.

WIRE 
FORMS

& Meta! Stampings
High-speed, quality production with 
custom-made precision. Wire formed 
to any shape for every need.

WIRE FORMS
.0015 to .125 diameter

STRAIGHTENING & CUTTING
Perfect straight lengths to 12 ft. 

.0015 to .125 diameter
SMALL METAL STAMPINGS 
.0025 to .035 thickness 

.062 to 3 inches wide
Specializing in Production of Parts for 
Electronic, Cathode Raye Tubes & Transistors 

Write for illustrated folder.
Send Blueprints or Samples 

k for Estimate.

■L ART WIRE «nd STAMPING COMPANY
V 2-N BOYDEN PLACE

NEWARK 2, N. J.

CIRCLE ED-257 ON READER-SERVICE CARD FOR MORE INFORMATION
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WAH«1

Action on Standard Items. Choose from a wide variety of 
in-stock relays, available for immediate shipment from 
Burbank or Chicago. Light-weight, small and precision- 
built, ADVANCE relays stand up under rugged service. 
They’re specified by major manufacturers the country over.

Action on "Specials." When you need a specially designed 
relay, ADVANCE will work closely with your engineers to 
determine accurately what’s needed... develop it in 
minimum time. You’ll find us ready to cooperate with 
you on any relay problem.

Action on Producing Relays. There’s manpower here to build 
your relays right... on time... and at the lowest prices 
consistent with top quality. It’s our aim to help keep your 
production rolling... your products operating dependably. 
Whatever your relay problems—call ADVANCE for action.

ADVANCE ELECTRIC AND RELAY COMPANY
2435 NORTH NAOMI STREET, BURBANK, CALIFORNIA

Sales Representatives in Principal Cities of U. S. and Canada

CIRCLE ED-258 ON READER-SERVICE CARD FOR MORE INFORMATION



JEFFRIES 
/ COILS

SPECIFICATIONS
Whatever your coil need — from the 
smallest relay coil to the largest “Special 
Application” types, Jeffries can meet 
your requirements.

Offering over 30 years experience in 
the production of custom-made coils to 
exacting specifications, Jeffries 
combines modern mass production 
techniques with the latest precision 
equipment to produce the finest coils 
available.

II

Rigid quality control standards, constant 
supervision and precision craftsmanship, 
guarantee every Jeffries coil to meet 
requirements, as specified, and give the 
ultimate in dependable performance. 
Every coil tested — no spot checks.

Prompt quotations, minimum cost and 
quick delivery are but a few of Jeffries 
outstanding services. Send your coil 
specifications direct to Jeffries for 
immediate quotations.

Jeffries Manufactures Coils for Every Application ...

MAGNET COILS
* RELAY COILS 
K SOLENOID COILS
K CHOKES

TOROID COILS 
K MOTOR CONTROL REACTORS

Write for FREE Catalog on our k 
Engineering and Manufacturing Facilities r

fl ■ JEFFRIES TRANSFORMER CO.
■ SUBSIDIARY OF LEACH CORPORATION

1710 East 57th Street, Los Angeles 58, California 

Phone LOgan 8-3436

CIRCLE ED-259 ON READER-SERVICE CARD FOR MORE INFORMATION



Patents... By John Montstream

Thermistor Control Circuit . . . Patent 
No. 2,625,606. E. Lakatos et al, Summit, 
N. J. (Assigned to Bell Telephone Labora­
tories, Inc.).

By means of this circuit it is possible to 
maintain a predetermined constant rela­
tion between variable impedance elements 
that are current controlled. For example 
two elements may be kept equal to each 
other. The control circuit has various ap­
plications such as controlling the gain of 
a circuit and to reduce inaccuracies in cer­
tain voltage multiplying circuits. One ap­
plication is shown at the right.

The circuit describes particularly the use 
of thermistors (3 and i) as the variable 
resistors that are connected to a utilization 
circuit in such manner as to control some 
of its characteristics. Briefly, a control vol­
tage source (5) provides a frequency that 

is small compared to the operating fre­
quency and a calibration voltage source 
(8) provides a frequency that is inter­
mediate between the control voltage fre­
quency and the operating frequency for 
the utilization circuits.

The two voltages are fed directly to one 
thermistor and connected to the other 
through a phase-reversing circuit. The 
other terminal of each thermistor is con­
nected to a band pass filter (16} where the 
currents are summed. The output of this 
filter is coupled to a modulator and phase 
detector (17).

The modulator and phase detector com­
pares the current flow to the thermistors, 
and should the currents deviate from the 
desired relative value, the difference is fed 
through a band pass filter (23) in this 
stage's output to the input of the ampli-
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WITH THE NEW

RECORDER CURVE-FOLLOWER

THE AUTOGRAF, a portable 2-axis servo-driven 
X-Y recorder, plots test data on 8^4"x 11" graph paper 

automatically. With full scale sensitivities of 5MV 
to 100V, the Autograf is used to plot a wide variety of 

laboratory and shop measurements.
for full details write: F. L. MOSELEY CO. 

409 N Fair Oaks Avenue 
Pasadena 3, California

■ The Autograf with curve- 
follower attachment reads nut, 
electrically, data from 
drawn graphs.
■ As a computer input table 
it generates, as a potentiometer 
setting, the function Y from a 
graph of the relationship 
Y=f (X).
■ As an aid in all phases of 
data handling, the Autograf 
Curve-follower furnishes a 
simple, accurate method of 
reducing empirical data to 
electrical form.

Choice of Autograf models
1. As a Recorder only.
2 As a Recorder and 

Curve-follower.
3. Either model available 

as a rack-mounting unit.

CIRCLE ED-266 ON READER-SERVICE CARD FOR MORE INFORMATION

ELECTRONIC DESIGN • April 1954 1 ELSCTI



VOLTASt 
sooner

Ere- 
r<e I 
ter- 
f re- 
for

one 

her 
The 
3011- 

the 
this 
li a se 

moni­
tors, 
the 

. fed 
this 

npli-

cowraoL

fier (14) until the desired current relation 
is restored in the thermistors.

The patent also includes three other cir­
cuit diagrams showing other applications. 
Two circuits deal with a wave transmission 

system employing two similar amplifiers 
and show two different methods of regu­
lating the gains of those amplifiers equally. 
The last circuit is a highly accurate vol­
tage multiplier.

LESS LEAKERS with NICORO
BRAZING ALLOY

A Wesgo developed nickel 
bearing gold-copper alloy 
that possesses—
* Improved wetting and flow 

characteristics
* Greatly diminished tendency 

toward brittleness
* Smaller grain size
* Higher tensile strength

Vacuum tube manufacturers report a 
material reduction in number of leakers 
when conventional gold-copper alloys 
are replaced by Nicoro.

Write for circular on Nicoro and other 
Wesgo brazing alloys.

WESTERN GOLD & PLATINUM WORKS
San Francisco 7, Calif.589 Bryant

I 1954
CIRCLE ED-260 ON READER-SERVICE CARD FOR MORE INFORMATION
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WHEN THE 
APPLICATION'

^TRONIC 
S CRITICAL

all types of IF and RF coils • power and precision 
resistors • focus coils • deflection yokes • camera 

yokes • customer-specified components

Get your copy of Catalog R-200 ED. 
Gives complete information about 
I-T-E wire-wound components.

Write to Resistor Division, Adv. 
Deptl-T-E Circuit Breaker Co., 
19th and Hamilton Streets, 
Philadelphia 30, Pa.

I-T-E QUALITY COMPONENTS 
MAKE THE DIFFERENCE

---------------------------------------------------- ---------------------------3RS come custonwreJ 
----------- o „ ,--------- lar requirements. Rigid 
quality-control procedures assure finished fabri- 
—~ "—q cations which meet the most exacting 

need. Resistors are precision-made 
by latest production methods . . .

I precision-tested in modem I-T-E 
laboratories. You get the exact type 
of high-quality resistor you want—

I in any quantity you specify. 
AUTOMATIC PRECISION-WINDING for 
even tension eliminates hot spots.

| hermetic sealing by encapsulation 
guards against harmful effects of 

______ I salt-ions, humidity, corrosive gases, 
■■■■ and vapors. 

accelerated aging assures stability.

90° DEFLECTION YOKES represent the latest in 
I-T-E technological advancement, and offer the 
television industry a new high in sensitivity. They’re 
expertly engineered to produce giant pictures with

excellent resolution. Deflection yokes 
of the 70° type are also manufactured 
in quantity to I-T-E’s high-quality 
standards.
unique yoke design eliminates neck 
shadow by providing up to 
pullback on neck of tube.
high sensitivity at low-line voltage 
results from use of special ferrite 
core material.
full focusing of image horizontally 
and vertically provides excellent side 
and corner resolution.
MINIMUM “PIN-CUSHION” DISTORTION 
is attained because of advanced 
coil design.

WIRE-WOUND PRODUCTS
CIRCLE ED-261 ON READER-SERVICE CARD FOR MORE INFORMATION

85



MINIATUREfePOTENTIOMETERS 
that don't NEED incoming check 
Problem: To find a potentiometer that —
• Dissipates 3 watts continuously at 80°

C, through 50,000 ohms total resistance.
• Occupies no more space than abso- 

lutely necessary.
• Weighs as little as possible. ^ABk^^^B
• Maintains accurate resistance settings, 

over a wide range of temperatures.
• Will not require YOU to do produc- 

tion-control checking for the manu-

Solution: Waters Series RT-% and RTS-% —
• Precision wire-wound construction.
• Three watts continuous, to 80 degrees C.
• Resistances from 10 ohms to 50,000 ohms.
• Diameter %"» depth
• Weight about y2 ounce per section — multiple ganging easily provided.
• Temperature coefficient of resistance 0.00002 parts per degree C.
• Individually checked through a production quality control system that 

guarantees you full performance from EVERY unit in your order.

WATERS MANUFACTURING, inc.
Waltham 5 /, Massach usetts

Write today for 
technical details 
and price infor­
mation.

MFG. INC i

CIRCLE ED-262 ON READER-SERVICE CARD FOR MORE INFORMATION

INCREMENTAL INDUCTANCE
quickly - simply - accurately

The new Type 1002-A Incre­
mental Inductance Bridge combines 
outstanding features of compactness, 
ease of operation, accuracy, and wide 
range of measurement. A visual bal­
ance indicator allows measurements 
to be made in a few seconds, even in 
noisy locations. Maximum sensitivity 
at the balance point greatly increases 
the accuracy of balance. Only a single 
balance control is used, with cathode 
ray tube indication.

Inductance can be measured from one to 200 henries. Direct current 
through the reactor under test is accurately controllable from one to 500 ma, 
depending on the resistance of the coil windings. The effect of a change of 
de on the inductance value is immediately measurable, by simple re-bal­
ancing. The inductance is measured at a constant frequency of 120 cps.

For design and test work on iron-core inductors, filter chokes, trans­
formers, and plate reactors, this compact and self-contained instrument 
is unsurpassed.

Write today for 
technical details 
and price infor­
mation.

WATERS MANUFACTURING, inc.
Waltham 54. \l assachusetts

APPLICATION ENGINEERING OFFICES IN PRINCIPAL CITIES

CIRCLE ED-263 ON READER-SERVICE CARD FOR MORE INFORMATION
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Patents...
Four-electrode Transistor Modulator ... 
Patent No. 2,657,360. Robert L. Wallace, 
Jr., Plainfield, N. J. (Assigned to Bell 
Telephone Laboratories, Inc.).

Increased efficiency and frequency range 
for three-zone (N-P-N or P-N-P) transis­
tor modulators is the subject of this patent. 
The transistor considered is based on the 
discovery by the inventor that by using a 
pair of base electrodes (.9 and 10, Fig. 1) 
at spaced points on the center zone and 
passing a current between them confined 
to the base, that the base resistance can 
be varied substantially linearly with this 
current. A variation of from 0 to .lima 
produced a base resistance change from

1200 to 10 ohms or less. This discovery i, 
described in an earlier application.

The discovery is used for modulatio । 
purposes. By applying a modulating cu 
rent (8,) to the auxiliary base electro,I- 
(10), and a carrier signal (8,) to the emi. 
ter (7), the carrier is modulated. The mod­
ulated signal appears in the collector 
circuit. This same circuit can serve as an 
intermediate frequency detector in a super­
heterodyne circuit. The signal source ($.) 
becomes a local oscillator in this case.

This transistor may be used with differ­
ent circuitry as a feed back oscillator by 
feeding back collector current to the auxil­
iary base electrode, as a heterodyne con­
verter, and, at frequencies of about lOOMc. 
as a generator of frequency modulated 
oscillations. Characteristic curves of the 
new transistor are also provided.

Fig. I. Modulation cir­
cuit utilizing the second 
base electrode of the
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■wR' extreme temperatures 
humidity-salt spray - vibration

wiie-uHWMa, trimmer potentiometers

Series AP 1 '/•

Micro-miniature Series AP V2
• Two watts continuous at 80° G.
• Resistances from 10 to 20,000 ohms. Serie» ap ya
• Diameter % inch, depth l/2 inch.
• Temperature coefficient 0.00002/degree C.
• Weight 14 ounce.
• Sealed well enough to permit potting.

Series AP 1 Vs
• Four watts continuous at 80° C.
• Resistances from 10 to 100,000 ohms.
• Diameter 1% inch, depth l/2 inch.
• Weight less than % ounce.
• Temperature coefficient 0.00002/degree C.

All Aerohm potentiometers 
are individually checked 
through a quality-control sys­
tem that guarantees you full 
performance from every unit 
in your order.

CIRCLE ED-264 ON READER-SERVICE CARD FOR MORE INFORMATION
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AEC Patents For Industry
A number of patents held by the Atomic 

Energy Commission and owned by the. 
I S. Government have been filed at the 
I S. Patent Office for registry and listing 
in the official register. Licenses on a non- 
exchisive, royalty-free basis will be granted 
to interested parties. Applications should 
he made to the Chief, Patent Branch, Of­
fice of the General Counsel, I’. S. Atomic 
Energy Commission, Washington 25, D. C. 
Of the 26 new patents released, those par­
ticularly interesting to electronic design, 
research, and development engineers are 
listed below:
Method and Apparatus for Focusing Charged 
Particles (Patent No. 2,658,150) ; J. G. Backus 
and B. Peters, inventors. Dealing with the focus­
ing of divergent beams of charged particles, this 
patent covers an improved method and apparatus 
for electrostatically increasing the sharpness of 
foci of divergent ion beams in the electromagnetic 
separation of ions.
Neutron Detector (Patent No. 2,663.802); P. E. 
Ohmart, inventor. This patent discloses a method 
and apparatus for detection of neutrons. The 

changes in volume charge in an electret caused by 
neutron bombardment are detected electrically. 
These charges are then counted and their time 
rate of occurrence indicated. This rate is propor­
tional to the rate of neutron bombardment.

Magnetic Electron Multiplier (Patent No. 2,661, 
515); L. G. Smith, inventor. This invention mul­
tiplies electrons by the following means: an 
electrically conductive plate is located parallel to 
the lines of flux in a homogeneous magnetic field: 
some secondary electron emission dynodes are 
placed about the plate; a uniform electrostatic 
field is established between the plate and the 
dynodes (this field is perpendicular to the mag­
netic field) ; the electrons to be detected strike 
the outside dynodes; the secondary emission elec­
trons produced are attracted and amplified in 
succession by the remaining dynodes; the amph 
tied secondary emission of the last and closest 
dynode is then collected by the plate.

Light Valve (Patent No. 2.667,104); W. E. Buck, 
inventor. Without imposing a load on the voltage 
source, this invention indicates changing voltages 
by means of a piezoelectric crystal operated oscil­
lograph. Light interference is used to measure 
variations in an electric potential that is im 
pressed across a piezoelectric crystal.

wanted: DIVISION HEAD
for Development and Production of
New or improved Electronic Components

Unusual Opportunity
for Business Participation

Well-established precision watch parts manufacturer is looking 
for a top-flight engineer to head new division which will produce 
one or more electronic components such as:

Miniature controls, meters, instruments, 
clock or timing mechanisms, or precision switches.

He must have a successful record in both engineering and manage­
ment. It is also imperative thal he furnish specific product pro­
posals with good market potential and compatible to present 
manufacturing facilities:

Swiss Automatic Screw Machines; Power Presses;
Bench Turret Lathes, etc.; Plating and Finishing; 
Assembly; Toolroom; 150 people.

He must have actual design and production experience with the 
components which he will recommend. We are looking for a man 
who can create a new and better product in place of one being 
made or substantially improve one with which he is associated. 
Metropolitan New Jersey.

Box Number 265
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Principles of Radar ... By J. Francis Reintfrs 
and Godfrey T. Coate, third edition, 985 pages. 
McGraw-Hill Book Company, Inc., 330 West 42 nd 
Street, New York 36, N. Y. $7.75.

Like the two previous editions, this book deals 
with the basic principles of pulse radar. It has 
been greatly revised however, and the order of 
presentation of the subject matter has been com­
pletely reorganized. Nearly all the material has 
been rewritten to introduce improved techniques of 
presentation and to bring about better continuity 
of articles and chapters. The subject matter has 
been increased by about 20% and more than half 
the illustrations are new.

The basic concepts and techniques of radar com­
prise the subject matter of the book. It is assumed 
that the reader is familiar with vacuum tubes and 
their behavior, the basic principles of a-c and d-c 
circuits, and that he can carry out simple differ­
entiation and integration.

Since radar components can be classified into 
low frequency and high frequency groups quite 
readily, the book is organized along these lines. 
The first six chapters deal with pulse circuits and 
their application to radar modulators, indicators, 
and receivers. Synchro and servomechanism cir­
cuits also are covered in this section.

The latter part of the book is devoted to the 
radio frequency aspects of radar. It includes such 
topics as r-f transmission lines, waveguides, reso­
nant lines and cavities, high-frequency triode oscil­
lators, klystrons and magnetrons, r-f transmitting 
and receiving systems, antennas, and propagation.

for

EL 
i

Modulation Theory . . . By Harold S. Black, 363 
pages. D. Van Nostrand Company, Inc., 250 
Fourth Ave., New York 3, N. Y. $8.75.

Written for advanced students and practicing 
engineers, this book covers the fundamentals of 
modulation theory in the light of recent progress 
in this and related fields. It treats modulation 
systems on a unified basis consistent with modem 
information theory. Communication engineers are 
now’ able to use the advances in communication 
theory to realize more efficient system design by 
taking into account the statistical structure of the 
original message, the matching of the information 
signals to the noisy channel, and the final destina­
tion of the message.

April 1954
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ASSORTED TENSOLON HIGH-TEMP WIRES 
IN LABORATORY AND TEST QUANTITIES 

economical sample kit for designers, engineers, testing
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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.

Watch y 

TENSOLITE 
for progress in 

ELECTRONIC
WIRING! I

into 
quite 
lines. 
3 and 
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t cir-

• THIN WALL
• 14 COLORS
• FREE­

STRIPPING
• EXTRA 

FLEXIBILITY
• TOUGH TEFLON 

INSULATION
• TEMPERATURE 

RATING:
L —90° to
L +250X

JFD MFG. CO.
BROOKLYN 4, N Y. 
BENSONHURST 69200 
u orld’s largest manufacturer 
of tv antennas & accessories

Linear Scale Non-Logarithmic Slide Rules . . . 
By Morris L. Groder, paper bound, 64 pages. Pub­
lished by G&G Corp., 2003 East 12th Street, 
Brooklyn 29, N. Y. $2.98.

This interesting work describes methods of con­
structing slide rules to perform a wide variety of 
calculations without using logarithmic scales. All 
scales are equally spaced, and cross section paper 
can be used as the slide rule body.

Multiplication, division, and folded scales which 
। can be constructed by drawing single straight lines 
on the slide rule body are described. Addition, sub­
traction, multiplication, division and combinations 
of these operations can be done on the same scales.

After a brief introduction to the principles in­
volved, the book covers such topics as division, 
automatic index shifting, multiplication, combined 
operations, reciprocals, folded scales, trigonometric 
functions, polar-rectangular coordinate conversion, 
and squares and square roots. One section describes 
how to obtain logarithms from linear scales.

Special slide rules, an electrical linear-scale slide 
rule, and multiplication and division with an 
ordinary ruler are also covered.

VC i G (0.7 to 6.0 mmf.) Glass Dielectric 
VC 5 (1.0 to 10.0 mmf.) Quartz Dielectric 
VC 11 (1.0 to 10.0 mmf.) Quartz Dielectric 
VC 11 G (1.0 to 12.0 mmf.) Glass Dielectric 
VC 20 (0.5 to 1.9 mmf.) Glass Dielectric

The book stems from a revision of material used 
in the Communication Development training pro­
gram of the Bell Telephone Laboratories and, in 
fact, it is part of the Bell Laboratories Series of 
books published by Van Nostrand.

The first eight chapters cover the general phil­
osophy of the subject to provide a framework that 
permits comparison of one system with another on 
a rational basis. Topics include historical back­
ground, reasons for modulating, kinds of modula­
tion, the sampling principle, quantizing, code 
transmission, and multiplexing ; efficient systems of 

, communication ; speed of signaling and channel 
capacity; and reduction of signal power through 
the use of redundant codes.

The last twelve chapters contain theoretical 
treatments of various modulation systems. These 
include amplitude modulation, amplitude modu­
lators and demodulators, amplitude modulation

I systems, frequency modulation, frequency modu­
lators and demodulators, noise and interference in

I f-m systems, pulse modulation essentials, pulse­
I amplitude modulation, pulse-duration modulation, 
I pulse-position modulation, pulse-code modulation, 
land mobile pulse-modulation systems.

According to the author, a knowledge of ele- 
Imentary calculus and some familiarity with Four- 
I ier methods is all the mathematical backgrounc 
I required to make good use of the book. Design 
I techniques, methods of instrumentation, and spe­
I cific applications are not discussed in the book, 
except to illustrate a discussion or to promote un­
derstanding by dealing with concrete situations.

The SIE R-l Voltmeter is the only instrument 
of its kind especially designed as a precise 
laboratory meter for measuring AC and DC 
voltages from .0001 to 1,000 volts. It incor­
porates a stable direct-coupled oscilloscope 
pre-amplifier, a wide-range ohmmeter, a 
standard cell for calibrating and the SIE 
"Distended DC Scales" for measuring small 
changes in large voltages with an accuracy 
of .01 percent. In circuit analysis, design and 
development, this voltmeter replaces instru­
ments whose total cost is many times as 
much. Covering the frequency range from 
DC to 100 kc, it finds application in audio, 
ultrasonics, geophysics, servo-mechanisms, 
computers, vibration analysis and general 
instrumentation. Price f.o.b. Houston: Com­
plete with line cord, test leads and instruction 
manual . . . $620.00. Specify bench or rack­
mounted model.
Write today for descriptive literature.

SOUTHWESTERN INDUSTRIAL 
ELECTRONICS COMPANY

2831 POST OAK ROAD 
HOUSTON 19, TEXAS

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

NO OTHER LIKE IT!
• Approximately ZERO TEMPERA­

TURE COEFFICIENT FOR 
QUARTZ AND INVAR construction.

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

• One-piece 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.

• 10,000 megohms INSULATION RE­
SISTANCE MINIMUM.

• OPERATING TEMPERATURES, 
— 55 C. to + 125 C. with glass dielec­
tric. — 55 C. to -f-200 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

for High Dielectric 
Strength, spedfy-

TENSOLITE INSULATED WIRE (0 TARRYTOWN, NEW YORK

TENSOLON
TEFLON-INSULATED 

WIRE & CABLE
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ofDid you know that C-D-F supplies a full range

NEWARK 107, DELAWARE 7
Radio Co.

DU PONT TRADE MARK

203
90

63
58
74

Co., Electronics Di 
Co., Silicones . . . 
Co., Tube Dept. . .

Co.. 
Co., 
Co., 
Co.,

Apparatus Sales..........................
Apparatus Sales..........................
Apparatus Sales..........................
Construction Materials Div. . .

metal clad laminates in both Dilecto and Teflon 
grades? With mounting interest in printed circuits 
it pays to consider the respective advantages of these 
new C-D-F materials ... it also pays to line up all the 
Information Wanted facts and discuss your specific 
application with your C-D-F sales engineer (Offices 
in principal cities). He’s a good man to know!

Grade of laminate 
Sheet size 
Overall thickness 
Thickness tolerances 

a. Standard NEMA 
b. Closer tolerances requiring 

sanding 
Meta!: Copper Fl

Other O ,
Metal facing: One side □ Both sides □ 
Minimum bond strength 
Punching requirements 
Any other specifications

258 
264 
199 
223

15
3 

187
59 

103 
183 
257 
141
79

7 
98 

150
23 
90 

142 
220 
246

19 
94 

112

Dilecto MiSfAL
Printed circuits depend upon stable, uniform core 
material and Dilecto has years of proven insulation 
service (Dilecto is a laminated thermosetting plastic 
made only by C-D-F from paper, cotton, glass or 
asbestos fabric base, or a mat base). Normally 
phenolic or melamine impregnating resins are used 
for METAL CLAD sheet stock. There are many 
grades of Dilecto, but only the better electrical 
grades are supplied with metal foil surfaces. Out­
standing is C-D-F grade XXXP-26, a hot punching 
grade with high insulation resistance, low and 
stable dielectric losses and excellent moisture re­
sistance. Green color. New C-D-F Catalog GF-54 
gives complete data on Dilecto grades. Write for 
your copy today.

Teflon’ 3^5
Glass fiber cloth is first coated with Teflon resin 
and laminated into C-D-F GB-112T sheet stock. 
This base withstands high heat (200° C. maximum 
operating temperature) with the dissipation factor 
and dielectric constant extremely low over a wide 
frequency range. No adhesive film is needed to 
bond metal to the Teflon laminate, thus the inher­
ently good electrical properties of the core material 
are maintained. GB-112T has practically zero water 
absorption, so a METAL CLAD with this core 
offers consistent high insulation resistance with ex­
cellent stability of dielectric loss properties.

81410 Surfaces
Copper foil (usually .00135" or .0027" thick) is 
bonded on one or both faces of the sheet grade of 
Dilecto selected. The foil used is a special grade 
of electrolytic deposition copper particularly adapt­
able for cementing onto laminated materials. An 
adhesive film is placed between the metal and the 
Dilecto, and cemented during the pressing and cur­
ing cycle. When closer tolerances are required 
C-D-F sands the Dilecto to the required thickness 
before bonding. Aluminum, silver, or other alloys 
of various metals may be supplied.

Better Bond Strengths
One of the most important physical properties of 
a metal clad product is its peel strength, the pounds 
pull required to separate the foil surface from the 
core material. Working with years of laminating 
know-how, C-D-F has been successful in obtaining 
the following average test values for its METAL 
CLAD sheet stocks:

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

Lbs. pull per 
I" width
3 to 
7 to
9 to
6 to

8 
10 
12
9

Sheet sizes: Dilecto grades — 38 x 38", 38 x 42" 
Teflon grades — 16 x 36"

Write for new C-D-F General Catalog GF-54, new C-D-F Teflon folder T-52, and talk METAL CLADS with your C-D-F sa!es engineer. 

CIRCLE ED-272 ON READER-SERVICE CARD FOR MORE INFORMATION
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38

4 
214 
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182
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213
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137 
244 
184
25 
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149 
194

Ace Plastic Co.................................................
Advance Electric & Relay Co.......................
At-rohm Corp....................................................
Aircraft-Marine Products, Inc........................
Aircraft Radio Corp., Inc..........................
Atr Marine Motors.........................................
Allied Control Co., Inc..................................
Allied Radio Corp..........................................
American Electronic Mfg., Inc..................
Amperite Co., Inc............................................
Anchor Metal Co............................................
Art Wire & Stamping Co..............................
Baker & Co., Inc................................................
Barry Corp., The..............................................
Bendix Aviation Corp., Eclipse Pioneer Div. 
8irtcher Corp., The........................................
Bourns Laboratories....................................
Cambridge Thermionic Corp...................
Cannon Electric Co................................... ....
Cannon Electric Co.................................... ....
Centralab, Div. of Globe-Union, Inc. . .
Chatham Electronics Corp.............................
Chicago Standard Transformer Corp. .
Clare, C. P. & Co. .........
Clary Multiplier Corp..................................
Clifford Mfg. Co., Bellows Div..................
Collins Radio Co.........................................
Cornar Electric Co.....................................
Continental-Diamond Fibre C"1
Dale Products, Inc.......................................
DeJur-Amsco Corp......................................
□etectron Corp., The..........................
Dressen-Barnes Corp....................
du Pont, E. I., de Nemours & Co., Inc. .
Durant Mfg. Co.............................
Eastern Air Devices, Inc.............................
Eitel-McCullough Inc...................................
Elastic Stop Nut Corp, of America .
Elco Tool & Screw Corp.............................
Electric Regulator Corp.............................
Electro-Mec Laboratory, Inc.......................
Electro Products Laboratories ....
Electrons, Inc................................................
Emerson Electric Mfg. Co., The . . . 
Essex Wire Corp., R-B-M Div....................
Ethylene Chemical Corp.............................
Faber-Castell, A. W., Pencil Co., Inc. . 
Fairchild Camera & Instrument Corp. . 
Federal Telecommunication Laboratories 
Ford Engineering Co..................................
Freed Transformer Co., Inc........................
Fusite Corp., The....................................
General 
General 
General 
General 
General 
General 
General 
General

Electric 
Electric 
Electric 
Electric 
Electric 
Electric 
Electric

Graphite Metallizing Corp............................................  
Gries Reproducer Corp.................................................. 
Grieve-Hendry Co., Inc.................................................  
G-V Controls, Inc............................................................ 
Hart Mfg. Co., The........................................................  
Harvey Hubbell, Inc.......................................................
Helipot Corp....................................................................
Heppner Mfg. Co............................................................ 
Hewlett-Packard Co.........................................................
Hopkins Engineering Co.................................................  
Hughes Aircraft Co.......................................................  
Hughes Research & Development Laboratories . . 
Industrial Test Equipment Co.......................................

Page 

• 56 
• 83 
. 86 
. 72 
- 78 
. 22 
. 4
. 69 
• 43 
. 54 
. 69 
. 83 
. 61 
. 4’ 
. 14 
. 52 
. 71 
. 33 
. 51 
. 61 
. 78 
. 82 
. 28 
. 51 
. 56 
. 19 
. 21 
. 65 
. 90 
. 66 
. 32 
. 68 
. 34 
. 74 
. 65 
. 39 
. 24 
. 71 
. 36 
. 56 
. 75 
. 65 
. 87 
. 82 
. 53 
. 64 
. 56 
. 46 
. 67 
. 57

38 
6-7
76 
55
69 
27 
41
80 
68 
40
57 
75

3 
61 
81 
69 
35 
91

ELECTRONIC DESIGN • April 1954

inqi

132
261
245
259
270
131
136
32
00
22
63 
:09
85
55
70
67

5 
9

38
06
10

¡66
68

130
87 
80

159
148
86 
16

233
91
75

268 
.74

6
58

219 
'65 
118 
252

81
48
12
35
44
20
62

178 
243 
■38

147 
1189 

|206
37
99
55

269
172
76 
82 

¡160
66

I 21

207
143 
95

Î3I 
¡65 
iOS 
2^2 
>63 
|6C 
I ?

y No 

nterni 
-T-E ( 

Jan H 
Jeffrie 
JFD b 
lennin 
Kay E 
Kearfc 
Kellog 
Kester 
Ketay 
Kulka 
Labor« 
Linern 
Lockhi 
Lockhi 
Maehl 
Marke 
Metro 
Micro 
Molor 
Mosel 
Murpl 
Mycal 
Natio 
Ney, 
Perkin 
Phalo 
Pike. 
Plasti« 
Potte- 
Potte 
Precis 
Pyrarr 
Radic 
Radic 
Radic 
Ram 
Raytt 
Refri< 
Robe 
Rockl 
Rotrc 
Servc 
Servc 
Set S 
Shah 
Shalh 
Sigm 
Simrr 
Socic 
Sore« 
Soutl 
Spen 
Sylva 
Taylc 
Tech 
Tektr 
Telec 
Tens< 
Texa1 
Then 
Tobe 
Torw 
Tran 
Tru-< 
Unif 
Unin 
Unit 
Unit 
Vict< 
Wal 
War 
Wat 
Wat 
Wes 
Wes 
Wil<

:tr



Page 
. 56 
• 83 
. 86 
• 72 
• 78 
. 22 

4 
. 69 
• 43 
. 54 
. 69 
. 83 
. 61 
. 48 
. 14 
. 52 
. 71 
. 33 
. 51 
. 61 
. 7P 
. 82 
. 28 
. 51 
. 56 
. 19 
. 21 
. 65 
. 90 
. 66 
• 32 
. 63 
. 34 
. 74 
. 65 
. 39 
. 24 
. 71 
. 36 
. 56 
. 75 
. 65 
. 87 
. 82 
. 53 
. 64 
. 56 
. 46 
. 67 
. 57 
. 71 
. 38 
. 6-7 
. 76 
. 55 
. 68 
. 27 
. 41 
. 80 
. 68 
. 40 
. 57 
. 75 
. 3 
. 61 
. 81 
. 69 
. 35 
. 91

63
58
74

inqt
¡32
26l
245
259
270
131
136

Ì00 
22 
63 
:09 
85 
55 
70 
67

5 
9

38 
06
10 

266 
68
17 

'30
87
SO 

159
48 
86 
16

233 
91
75 

268 
274

6 
58

219 
'65
118 
252

81
48
12 
35 
44
20 
62

178 
243 
'38

47 
189
206 

37 
99
55 

1269
172 

: 76 
. 82 
¡160

66
21

207 
143
95

io.
262
>63
$60
I P

y No. Advertiser
nternational Resistance Co.................................................  
T-E Circuit Breaker Co......................................................

Jan Hardware Mfg. Co., Inc.............................................
Jeffries Transformer Co.......................................................
JFD Mfg. Co., Inc.................................................................
Jennings Radio Mfg. Corp..................................................
Kay Electric Co......................................................................
Kearfott Co., Inc..................................................................
Kellogg, M. W. Co., The...................................................
Kester Solder Co..................................................................
Ketay Mfg. Corp.................................................................
Kulka Electric Mfg. Co., Inc.................................................
Laboratory for Electronics, Inc............................................
Linemaster Switch Corp.......................................................
Lockheed Aircraft Corp., Missile Systems Div.
Lockheed Aircraft Corp., Missile Systems Div. .
Machlett Laboratories, Inc..................................................
Markem Machine Co............................................................
Metron Instrument Co...........................................................
Micro Switch........................................................................
Moloney Electric Co............................................................
Moseley, F. L...........................................................................
Murphy & Miller, Inc............................................................
Mycalex Corp, of America..............................................
National Semi-Conductor Products ....... 
Ney, J. M., Co. The........................................................
Perkin Engineering Corp.......................................................
Phalo Plastics Corp................................................................
Pike, E. W. & Co., Inc.......................................................
Plastic Capacitors, Inc..........................................................
Potter Co., The...................................................
Potter Instrument Co., Inc..................................................
Precision Paper Tube Co......................................................
Pyramid Electric Co............................................................
Radio Corp, of America...................................................
Radio Corp, of America, Tube Dept.................................
Radio Receptor Co., Inc......................................................
Ram Meter, Inc......................................................................
Raytheon Mfg. Co.................................................................
Refrigeration Systems, Inc., Hudson 8ay Div....................
Robertshaw-Fulton Controls, Inc., Fielden Instr. Div.
Rockbar Corp........................................................................
Rotron Mfg. Co. Inc...........................................................  
Servo Corp, of America....................................................
Servomechanisms, Inc.............................................................
Set Screw & Mfg Co............................................................
Shakeproof, Div. of Illinois Tool Works..........................
Shallcross Mfg. Co.................................................................
Sigma Instruments, Inc.........................................................
Simmons Fastener Corp.......................................................
Society of Plastics Industry, The....................................
Sorensen & Co., Inc..............................................................
Southwestern Industrial Electronics Co.............................
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Sylvania Electric Products, Inc............................................
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Tensolite Insulated Wire Co.................................................
Texas Instruments, Inc............................................................
Thermador Electrical Mfg. Co............................................
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United States Gasket Co......................................................
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Victoreen Instrument Co., The.........................................
Waldman, Joseph & Sons....................................................
Ward Leonard Electric Co...................................................
Waters Mfg. Co.....................................................................
Waters Mfg. Co.....................................................................
A/estern Gold & Platinum Works...............................

Weston Electrical Instrument Corp....................................
Wiley, John & Sons, Inc......................................................
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Direct-reading, multi-purpose

SIGNAL
GENERATORS

10 to 11,000 me

-hp- 612A for UHF TV

Hewlett-Packard offers six precision signal 
generators providing, collectively, direct­
reading test signals from 10 to 11,000 me. 
Whether you are measuring gain, selectivity, 
sensitivity, image rejection; driving bridges, 
slotted lines, antennas, filter networks; deter­
mining signal-noise ratio, SWR or trans­
mission line characteristics, there is one of 
these wide range, high power instruments to 
answer the need All have broadest usefulness, 
simple operation, wide modulating, pulsing 
and other output choices. Direct output cali­
bration; no charts or tedious interpolation.

Only Hewlett-Packard offers this broad selection of direct-reading signal generators
Instrument Frequency Range Characteristics Price

hp 6U8A 10 to 500 me Output L 1 pv to 1 v into 50 ohm load Pulse or 
CW modulation Direct calibration. $ 850.00

hp 61 2A 450 to 1,200 me
Output 0.1 pv to 0.5 v into 50 ohm load Pulse, 
CW or amplitude modulation to 5 me Direct 
calibration.

1,200 00

hp 61 4A 800 to 2,100 me Output 0.1 pv to 0 223 v into 50 ohm load 
Pulse, CW or FM modulation. Dnect calibration.

1,950 00

hp 616A 1,800 lo 4 000 me Output 0.1 pv to 0 223 v into 50 ohm food. 
Pulse, CW or FM modulation Direct calibration.

1,950 00

hp 6188 3,800 to 7,600 me
Output 0.1 pv to 0.223 v into 50 ohm load. 
Pulse, CW, FM or Square wave modulation. 
Direct calibration.

2,250 00

hp 620A 7,000 to 11.000 me
Output 0 1 pv to 0.071 v into 50 ohm load. 
Pulse, CW, FM or Square wave modulation. 
Direct calibration

2,250.00

MAIL COUPON FOR 
COMPLETE DETAILS HEWLETT-PACKARD COMPANY 

□ opt. 3035K Pago Mill Road, Palo Alto, California

Please send me complete information on: 

Z608A Q612A Ü614A QólóA 06188 O620A

Name__________________

Company ____________

Address _______________

City____________________

ICLE ED-273 ON READER-SERVICE CARD FOR MORE INFORMATION
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’S NEW;

(length 5%*)

tube face.
Vidicon

New Beam Power Tube for UHF

Rca

Name.

■State.

(length 7-23/32* max) 
(diameter 11 %* max)

Voltage Regulator Tubes 
Cathode-Ray Tubes 
Vacuum-Gauge Tubes 
Transmitting Tubes 
Germanium Diodes

Thyratrons 
Magnetrons 
TV Camera Tubes 
Rectifier Tubes 
Transistors

RCA-6448 is a beam power tube featuring a coaxial 
electrode structure. The tube is intended for operation as 
a grid-driven power amplifier to provide high gain at 
frequencies up to 1000 Me. Sync-level power output is 
15 Kw at 500 Me in color or black-and-white TV oper­
ation—and 12 Kw at 900 Me. RCA-6448 also features 
water-cooled electrodes, and a multi-strand thoriated- 
tungsten filament for economical operation, high 
emission capability, and long life.

(diam«W » '

(length 15'/«’) 
(diameter 3')

New Color-TV Image Orthicon

RCA-6474/1854 Image Orthicon is a 
television camera tube intended for use in 
color-TV cameras utilizing the method of 
simultaneous pickup of the studio or 
outdoor scene to be televised.

Features of this Image Orthicon include: 
exceptional sensitivity; a spectral response 
approaching that of the eye; and an ability 
to translate colors very accurately. Be­
cause it operates on a substantially linear 
signal-output characteristic, it can pro­
duce signals for pictures having natural 
tone values and accurate detail.

u._____
New Multiplier Phototube

>r Fast-Coincidence Scintillation Counters 
Among the features offered by the RCA-6342 
are its small spread in electron transit time 
and its relative freedom from after-pulses. It 
offers a “head on” design with flat face which 
allows excellent optical coupling between the 
cathode and the phosphor crystal. In addition, 
it has a focusing electrode to permit optimizing 
the magnitude, uniformity, or speed of the 

response in critical applications.

New Vidicon lor 
TV Film Cameras
RCA-6326 is a small camera tube 
utilizing a photo-conductive layer 
as its light sensitive element and 
offering 600-line resolution. With it 
you can televise motion-picture 
film with an average high-light 
illumination of only 100-300 foot­
candles on the tube face—and 
transparencies and opaques with a 
constant illumination of approxi­
mately 10 foot-candles on the

RCA—“Headquarters” for
Tricolor Kinescopes, Receiving Tubes, Components, Power 
Tubes, Pickup Tubes, and Test Equipment for Color-TV—

□ Film-Camera Vidicon, RCA-6326 
□ Image Orthicon, RCA-6474/1854

_ - uut uivision Commercial Engineering, Section D18R 
Harrison, N. J.

Please send me technical d, 
□ Multiplier Phototube, RCA-6342 
□ Beam Power Tube, RCA-6448

tubi
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