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This new water-cooled 
U-H-F Beam Power Tube 
is capable of 
delivering 12kw at 900Mc 
or 15kw at 500Mc.
Its unusual construction 
and accurate element 
alignment affords 
high gain in TV 
broadcasting service 
without the need for 
neutralization.
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TEMPERATURE e VISCOSITY • RPM

PARTS • TIME INTERVAL •

3 STEPS TO
stii

FLOW • FREQUENCY e LENGTH

1 Convert quantity to be controlled into 
electrical impulses

2 Apply impulses to counter set for desired 
number of counts

Connect counter output to control device

POTTER
PREDETERMINED

ELECTRONIC COUNTERS
• HIGH SPEED OPERATION
• INSTANTANEOUS AND AUTOMATIC 

RESET
• DIRECT DIAL SETTING OF DESIRED 

COUNT
• FAIL-SAFE OPERATION - NO FALSE 

COUNTS
• ABSOLUTE ACCURACY
• RUGGEDIZED INDUSTRIAL DESIGN

Let Potter engineers study your control 
problem.

Potter experience with a wide variety of 
pickup and control devices is at your dis­
posal.

Write today for additional information.
•

Please direct mail inquiries to Dept. 3-F.
VISIT US AT 346 COMPUTER AVE. IRE

PREDETERMINED
ELECTRONIC 
COUNTERS

may be all you need 
to solve your industrial

CONTROL

TO CONTROL
MOTORS

SOLENOIDS

CONVEYORS

CUTTERS

ALARMS

VALVES

PUMPS

NOW AVAILABLE FROM STOCK

OTHER 
ELECTRONIC 
EQUIPMENT

Single 
Dual
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254
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264

No. of Decades
Count
Capacity

Count Rate

Inputs

Reset

100 1,000 10,000 100,000
(available for each sequence in dual models)

up to 60,000 per min. (higher rates are available)

1,000,000

2-volt sine wave, 2-volt negative pulse, contact closure. 
(A wide variety of count detectors is available)

Relay contact and 50-volt pulse

Automatic, panel pushbutton, or remote contact closure
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in a completely new approach

Editorial
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moiDAVEN turns to air to keep the 

moldinganaterial absolutely separated from the resistance 
wire in its new line of Super Davohm Encapsulated Seald- 
Ohm Resistors. The wire is maintained in a slot filled with 
dry air . . . no external pressures are applied to it. These 
air pockets, between the wire and the plastic coating, 
guarantee absolute stability . . . eliminate shorted turns.

coefficients below ±20 P.PM/°C. when required, and with 
accuracies to ±.05%.

These exclusive Daven precision, wire wound resistors are 
completely hermetically sealed ... yet are no larger than 
standard lug-type resistors.

In addition, these units are made in accordance with MIL-R- 
93A specifications, and are substantially more rugged than 
conventional resistors. They will withstand the JAN-R-93, 
characteristic A, salt-water immersion test, and, in addition, 
temperature cycling from —65°C. to + 125°C. The strong 
molding material will resist pressures equivalent to 75,000 ft. 
altitude, and will not cold flow at temperatures up to 150°C.

Write for latest Resistor Brochure

~ DAVEN Newark 4, N. J.

Design Forum
The article on pages 16 and 17 oi 

this issue entitled “Compact Coni 
puter Design” is the first of a new 
series of stories which we plan t<» 
publish from time to time as the ma­
terial becomes available. These stories 
will report on new ideas and new 
thinking in electronic equipment de­
sign. Identified by the label “Design 
Forum”, they represent another step 
in a program of expanded editorial 
service to the readers of Electronic 
Design.

Basically, the Design Forum article 
will tell how a design engineer 
solved a particular problem. All 
phases of electronic design problems 
will be explored. This month’s story 
is concerned mainly with a packaging 
problem—how a designer managed to 
house all the components needed to 
make an efficient and reasonably 
flexible computer into a compact, at­
tractive, easily serviced instrument. 
Such a story naturally lends itself 
to picture treatment to show the ac­
tual component placement. Other 
Design Forum stories will deal with 
circuit simplifications to reduce costs, 
panel layouts to improve ease of op­
eration and appearance, and similar 
solutions to difficult design problems.

One object of these articles is to 
give credit to designers for their 
original and ingenious thinking, and 
to their companies for their business 
courage in marketing new design 
ideas. Another, perhaps even more 
important objective, is to stimulate 
and guide design thinking into new 
and more fruitful channels.

We feel that this is another way 
Electronic Design can help to en­
courage the growth of the electronic 
industries.

DAVEN matches the temperature 
coefficiem of expansion of the molding compound with 
the ceramic bobbin, the resistance wire and the metal ter­
minals. This removes the possibility of cracks or strains 
on the wire during cycling.

Because of the special construction used, Daven can fur­
nish Encapsulated Wire Wound Resistors with temperature
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Invitation
Nothing pleases an editor and his 

staff more than meeting readers in 
person to hear their comments, sug­
gestions, and criticisms. The Radio 
Engineering Show affords us such an 
opportunity and we look forward to 
the experience. Our booth number is 
872. Drop in and say hello.

WORLD’S LA RGEST MANUFACTURERS OF ATTENUATORS
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Technical Services, Department of Commerce, Wash­
ington 25, D. C. The price is $4.00.
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tors can now be refined to 99.99999999% purity in a 
new “zone-melting” process developed by W. G. 
Pfann of Bell Telephone Laboratories, New York, 
N. Y. The process is based on the fact that impurities

is available as Volume V of a series of 
MPE and MDE. Volume V, “Project 
Manufacturing Cost Determination” 
may be purchased from the Office of

ay 
in­
ri io

Method

Conventional .........
Hand assembly ... 
of modules
Mechanized ............ 
assembly of 
modules

7 of 
Jom 
new 
i to 
ma­
iries 
new 
de­

sign 
step 
>rial 
)NIC

tic le 
leer
All 
ems 
;ory 
ring 
3 to 
I to 
ibly 
ai­

ent, 
self
ac- 
her 
rith 
sis, 
op­
ilar 
ms.

to 
reir 
ind 
iess 
ign 
ore 
ate 
ew

Project Tinkertoy Cost Study . . . Reductions of 
44% in the manufacturing costs of an i-f amplifier 
by means of completely mechanized module construc­
tion were indicated by the first comparison and an­
alysis of mechanized module construction, hand 
assembly of module elements, and conventional con­
struction. The hand assembly method saved 38.5% 
over conventional methods. The cost survey was made 
by Mead Carney and Company, Inc., management 
consultants, for the National Bureau of Standards at 
the request of the Navy Bureau of Aeronautics, spon­
sor of “Project Tinkertoy.”

The study had the double objective of determining 
the costs under the new methods and then comparing 
them with conventional construction. The costs by 
module methods were determined by operation of a 
pilot plant and model shop. Manufacturing costs for 
the conventional i-f amplifier were obtained from a 
Navy contractor who had produced a considerable 
quantity of the item. The accompanying table gives 
a cost breakdown and comparison.

Direct Manufacturing
Materials Labor Overhead Totals

. $35.85 $5.60 $5.44 $46.89

. 20.56 5.99 2.27 28.82

, 20.56 2.83 2.86 ' 26.25

wafer (see ED, Oct. ’53, p. 5). Electronic compo­
nents, such as resistors, capacitors, and the tube 
sockets are made integral with the ceramic wafer. 
These are assembled in skyscraper fashion to form a 
standard module that carries the elements for one 
or more electronic stages. Ceramic wafers, titanate 
capacitors, and adhesive tape resistors are produced 
directly in quantity from raw materials. These and 
other basic electronic parts are fed into a mechanized 
assembly line composed of 20 separate machines. 
Throughout the assembly line, automatic, 100% in­
spections are performed.

With the same machines producing module ele­
ments for both hand and mechanized assembly, it was 
possible to compare the two methods fairly closely 

at 20 progressive steps. Manufacturing costs for the 
mechanized operation are lower than the hand assem­
bly method in 13 of the 20 steps. The mechanized 
method produced the same complete unit 8.9% 
cheaper than by hand assembly. If lower-cost hand 
assembly of the modules could be substituted in any 
of its steps, hand assembly might become cheaper 
than mechanized.

An investment of about $665,000 is required to 
create a facility to produce 405 modules per hour by 
machines, compared to $82,000 for a hand assembly 
facility to produce 400 modules per hour. However, 
the difference in machine investment would be repaid 
from manufacturing cost savings in less than 17 
months of operations at full capacity. Few savings 
would result from an increase in the size of the pro­
jected facilities.

Since little production experience for the mechan­
ized method was available, its cost figures are largely 
estimated and subject to revision. Significant reduc­
tions in costs are likely with increasing experience. 
The cost figures for hand processing are based largely 
on time studies and are, therefore, less subject to re­
vision. These indeterminables do not affect the con­
clusion of the consultant that “. .. Substantial reduc­
tions in electronic manufacturing costs appear to be 
possible ...” through the use of these two new pro­
cesses as compared with conventional methods.

The name “Project Tinkertoy” will no longer be 
used to describe the program developing these new 
processes. “Modular Design of Electronics” (MDE) 
and “Mechanized Production of Electronics” (MPE) 
will be used instead.

The report of the consultants, complete with tables 

are not equally soluble in the solid and liquid states 
of a substance. Usually, impurities are more soluble 
in the liquid. To take advantage of this, a narrow 
molten zone produced by a circular induction heater 
is moved slowly along an ingot of relatively impure 
material to “sweep” the impurities to one end of the 
ingot. The molten zone tends to hold the impurities 
while the ingot solidifies into a purer state on the 
other side of the heater.

A series of circular heaters is used and each molten 
zone extracts its share of impurities from that left by 
the preceding zone. At the end of the run, substan­
tially all the impurities have been “swept” to one end 
of the ingot. They are trapped in the tip of the ingot 
when it passes out of the heater and solidifies. This 
tip may then be cut off.

The behavior of germanium in transistors is af­
fected critically by the presence of impurities, but 
the kind and amount of impurities must be rigidly 
controlled for efficient operation. This is accomplished 
by refining an ingot of germanium to a near-perfect 
state of purity by the zone-melting process. Then its 
electrical properties can be altered to the desired de­
gree by the controlled^ddition of such impurities as 
arsenic and antimony.

The process, which has already been adapted to 
production needs, can also purify other substances 
such as tin, antimony, and semiconductors. The 
method is also useful in identifying impurities in 
materials which cannot be detected by other means.

Thermocouple-Powered Fans • • • Banks of heated 
thermocouples that power the small fans in a newly 
invented space heater offer the possibility of sun- and 
heat-powered transistorized communication and tele­
metering devices. Devised by Frederick J. Bordt, Jr., 
associate professor of mechanical engineering at Rens­
selaer Polytechnic Institute, Troy, N. Y., the heater 
employs 2400 thermocouples which develop a total of 
lOw when heated by the fuel which also heats the 
warming air. The four fans circulate the warm air.

Mounted in eight, 4" x 7" ceramic panels, the ther­
mocouples are about the length of a kitchen match, 
and set about 1/4" apart in horizontal rows about 
1/4" apart. Each of the thermocouples extends 1/2" 
into the combustion chamber, runs through the 1/2" 
ceramic panel and extends 3/4" outside the chamber.

The hot end of the thermocouple is stainless steel, 
the cold end is copper, with the current flowing from 
the hot end to the cold end. The thermocouples are 
connected inside the ceramic panel with wires of 
chromel and constantan, and the accumulated current 
is collected at a bus.

The ceramic wall must be an insulator for both 
heat and electricity. It must also not shrink after 
pouring. In order to be economically practicable, a 
machine method of mounting the thermocouples in 
the ceramic panels has to be devised.



Engineering Review . . .

Dual Measuring and Plotting Instrument ... A 
new electronic instrument which automatically mea­
sures two variable conditions and simultaneously 
plots their relationship to a third has been developed 
by the Industrial Division of Minneapolis-Honeywell 
Regulator Co., Philadelphia, Pa.

Known as the “Electronik Duplex Function Plot­
ter”, the instrument is designed essentially as a re­
search tool. It is expected to be useful in many indus­
trial research activities from missile and engine 
testing to stress and nuclear engineering analysis.

The instrument incorporates three complete mea­
suring and balancing circuits. While two circuits 
actuate recorder pens across a calibrated chart re­
cording two conditions, the third motivates the 
instrument chart up or down as it measures the third 
variable. A continuous automatic plotting which 
evaluates the two initial variables in terms of the 
third is therefore achieved.

All three circuits can be actuated by any d-c source 
and can be calibrated for the same or entirely dif­
ferent ranges and actuations. One pen may record 
temperature and the second, speed, while the chart 
measuring circuit is calibrated in millivolts to repre­
sent a third variable, such as pressure.

The Duplex Function Plotter is expected to facili­
tate laboratory and industrial research involving 
interdependent, nonlinear variables. Its automatic 
compilation of measurements and continual plotting 
of curves will eliminate much tedious manual replot­
ting and inaccuracies.
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Human Engineering Institute . . . The increasing 
importance of human engineering is commanding the 
attention of more and more design engineers. Last 
year Dunlap and Associates, Inc., a management con­
sultant firm, organized a 5-day “Human Engineering 
Institute” covering important phases of this subject.

This course was so successful that another one is 
planned for this year, which will incorporate the 
suggestions of last year's participants, as well as the 
most recent experience of their human engineering 
specialists. It will take place during the week of May 
10 in Stamford, Conn.

Of particular interest to designers are lectures en­
titled “Body Response—How Controls Are Operated,” 
“Proper Design of Controls” (handles, knobs, etc.), 
“Perception—How Information Is Obtained,” “Prop­
er Design of Instruments” (counters, dials, etc.), and 
“Human Engineering in Product Development.” The 
program emphasizes practical design problems, and 
the 4-man laboratory sessions are designed to apply 
the principles discussed in the 16-man class meetings.

Enrollment is limited and the deadline for enrol­
ling is April 15. The tuition is $300.00. For applica­
tion forms and more information, write to Dr. Ber­
nard J. Covner, Director, Human Engineering 
Institute, Dunlap & Associates, Inc., 429 Atlantic 
St., Stamford, Conn.

6

Color TV Camera

The new Chromacoder color television camera 
(right) is comparable to the standard black-and- 
white camera (left) in ruggedness, flexibility, size 
and weight. Developed by CBS Laboratories Divi­
sion, the camera has only one orthicon image tube 
instead of three. It is a further refinement of the 
field sequential camera.

Cold Metal Tests . . . The mechanical properties 
of beryllium copper are able to withstand extreme 
temperature conditions as low as — 3()0°F according 
to a two-year study completed at the University of 
Pennsylvania, Philadelphia, Pa. Confined to commer­
cial types of wrought and cast beryllium copper al­
loys, the tests show that the alloy in some respects 
displays improved performance in the subzero range.

Starting at room temperature, beryllium copper 
was tested at successive levels down to — 300° F. 
Among the important properties measured were ten­
sile and impact strengths, elongation, and elastic 
modulus. Results indicate that the alloy performs 
with unhampered and even heightened efficiency 
under subzero conditions that may cause failure in 
other standard design materials.

These findings should have important bearing on 
the materials used in equipment operating in ex­
treme cold, such as aircraft accessories, radar, and 
refrigerating gear.

Details of the study, along with conclusions and 
interpretations, are available from the Beryllium 
Corporation, Reading, Pa., the sponsor of the study.

Ultrasound Measures Tanks . . . Ultrasonic pulse­
ranging is the basis for a new liquid level indicator 
system, which has no moving mechanical parts. The 
petroleum, chemical, pharmaceutical and shipping in­
dustries can use the device to measure levels in tanks 
within O.Olft. The equipment is also suited to appli­
cations requiring the precise location of the demarca­
tion line existing between immiscible liquids.

Level readings are always correct due to the action 
of a self-contained automatic calibration system that 
compensates for any change in the velocity of sound 
propagation and similar differences between liquids. 
One common indicator can gage any number of trans­
ducer-equipped tanks within a radius of 2000ft. By 
using a remotely operated, rotary, coaxial-cable, tank­
switching relay developed especially for this applica 
tion, a large number of tanks may be gaged at a 
minimum of cost. The indicator can also feed level 
data to standard digital tape printers for use in 
automatic accounting systems.

Tank accessories are explosionproof. Direct current 
flow in the transducers and coaxial cables has been 
eliminated, and alternating current energy levels are 
not high enough to ignite gasoline fumes under any 
possible open or short-circuit conditions.

Known as the Model SL-102, the indicator is made 
by Bogue Electric Mfg. Company, Paterson 3, N. J.
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provide complete protection for Ignitrons and welding 
equipment. Thermostats may he reused indefinitely.

Savings in cooling water of up to 90% or more can 
easily be achieved under conditions of light loading and 
low water temperature. With size D Ignitrons, for 
example, this can mean savings of 1,000,000 gallons 
per welder per year.

For complete details, specifications and samples of 
the new Westinghouse Thermostatic Ignitron, see your 
Westinghouse Electronic Tube Sales representative. Or 
write: Dept.P1034, at the address below.

, . . Transistor application pos- 
greatly extended with the suc- 
of experimental silicon transis- 
Raytheon Manufacturing Co., 

the transistors have been tested

Westinghouse — pioneer in power tube development and 
original inventor of the Ignitron — now presents the 
decade's most important advance in Ignitron design — 
the Westinghouse Thermostatic Ignitron.

A thermostatic mount on the standard stainless steel 
Ignitron now indicates the temperature of the inner 
vacuum envelope. Standard available thermostats may 
be attached to the mount to control water flow and

lird 
lieh

WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, N. Y

mea- 
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Silicon Transistors
Abilities have been 
essful development 
ors. Developed by 
Waltham 54, Mass.,

nea- 
uits

;it temperatures up to 350°F.
These new units are expected to overcome most of 

the difficulties previously encountered in applications 
involving high wattage or high ambient temperatures. 
On a laboratory basis, the new devices have been 
proved capable of meeting stringent military temper­
ature requirements where germanium transistors 
could not be used because of heat limitations.

Considerable work remains to be done before sili­
con transistors will be produced in quantities neces­
sary for military applications and, according to the 
company, the transistors will not be commercially 
available for some time to come.
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New Electronic Organ

This electronic organ, recently demonstrated in New 
York City, makes use of a special frequency divider 
circuit which saves up to 60% of the number of tubes 
ordinarily used in electronic organs. Manufactured 
by the Minshall Organ Co., Inc., Brattleboro, Vt., the 
instrument also employs etched circuits in its tone 
generators and channels.

YOU CAN BE SUHE...W«



MINIA TURE

Isoelastic alloys may

AMP Trade Mark Reg. U.S. Pat. Off 
©AMP

NEW TAPER-BLOK FOR A-MP’S 
TAPER PINS HELPS YOU SAVE 
SPACE AND WEIGHT. SPEEDS UP 
WIRING ASSEMBLY, SIMPLIFIES 
DESIGN, AND REDUCES COST!

"Intelligent” computer • • • The ability to sense and 
control its environment is an interesting feature of 
the compact high-speed JAINCOMP-C Digital Com­
puter manufactured by the Jacobs Instrument Com­
pany, Bethesda, Md. Nine sensing devices feed infor­
mation concerning the apparatus to be controlled 
into the computer. After computing the interrelation­
ship of these quantities and 70 constants which it 
reads electronically from punch cards, the computer 
controls three independent external pieces of equip­
ment. The computer performs this operation 10 times 
per second. By continuous examination of the past 
history of each of the nine signal inputs, the com­
puter can decide if a sudden change represents just 
a short-term fluctuation or a long-term trend, and act 
accordingly. This represents rudimentary intelligence.

Handling 24-binary digit numbers, the 800-tube 
computer makes an automatic functioning check of 
itself every 3.2sec. It scans punched cards electron­
ically in one millionth of a second and also incorpo­
rates various types of memory.

A larger companion model, the 1500-tube JAIN- 
COMP-D, has a much larger memory and more flexi­
bility. It can be programmed by either a magnetic 
tape, a punched card or its own memory. Its mag­
netic core storage capacity is 1024 36-digit words.

All of the circuits in both models are built in the 
form of tiny plug-in packages, and a faulty one can 
be removed and replaced in less than 30sec. The C 
model fits in a 22" x 24" x 28" cabinet, while the 
D model requires three such cabinets. Both types add 
in less than eight microseconds.

replace presently used materials for ultrasonic delay 
lines as a result of a study of thermally stable delay 
lines for computers and fire control devices. The Na­
tional Bureau of Standards, Washington 25, D. C., 
investigated 14 materials at temperatures ranging 
from —50 ’C to -f-200°C. Two isoelastic alloys, alloys 
which have a constant modulus of elasticity with re­
spect to temperature changes, showed the proper 
thermal stability with respect to time delay. These 
isoelastic materials were alloys of iron, both contain­
ing approximately 36% nickel and 7% to 8% chro­
mium plus other minor constituents.

The materials presently used in delay lines are 
quartz, mercury, water, and certain magnesium alloys. 
Quartz is expensive and hard to shape or machine 
while mercury is thermally unstable and is suscep­
tible to shock, leakage, aging, and contamination.

The relationship between the transmission of ultra­
sound and such factors as chemical composition, cold 
deformation, annealing treatment, specimen length 
and sound path cross section were also studied. The 
investigation showed that there was little effect on 
the transmission of ultrasound attributable to speci­
men cross section so long as it was not less than the 
cross section of the transducer.

TAPER PINS FOR MULTIPLE CONNEC 
TORS. AN AND OTHER TYPES 
Amphenol, Cannon, Continental and 
Wincheater 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

BASIC 10 CONNECTOR TAPER-BLOK 
WITH DUAL CONTACTS
Photo shows TAPER-BLOK with A MP 
TAPER PINS in place. Strip measures 
or y.610"x2" Bl<vki made of NYLON 
10001, can also be stacked to accommo­
date hundreds of circuits.

The TAPER-BLOK shown full size at the right has 
receptacles for 1000 connections, yet measures 
only 4” x 5" x 5/s" ! 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 tab* on relay«, 
switches and other component* -re be­
ing tapered to receive A MP TAPER TAB 
RECEPTACLES. Faat vary assembly re­
duces cost* and provide* higher quality 
connection*.

CIRCLE ED-5 ON READER-SERVICE CARD FOR MORE INFORMATION 
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grams in modular electronic design have been organ­
ized by Sanders Associates, Inc., a major participant 
in Project “Tinkertoy”. The first course, “Introduc­
tion to Modular Design Principles”, is intended pri­
marily for key engineering personnel and will con­
sist of six lectures covering basic principles and 
reduction of circuits for modulai* electronics, design 
and manufacture, mechanical and circuit layout, plus 
demonstrations, tours, and discussion periods.

The second course is the “Advanced Course in 
Modular Design”, prepared for engineering, produc­
tion and technical personnel. It is three weeks long 
and covers basic principles and reduction of circuit® 
to modular design, design and manufacture of com­
ponents, circuit and mechanical layouts, test and as­
sembly, and plant layout for modular production. 
Engineering personnel will “modular design” a spe­
cific circuit and supervise its construction and testing. 
Production personnel will schedule and supervise the 
operation of the semi-mechanized module facility of 
the school. Technicians will learn to use the special 
jigs and fixtures peculiar to modular assembly.

For more information, write to John W. Bettin, 
Dept. ED-3, Sanders Associates, Inc., Nashua, N. H.
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Accurate Radar Altimeter . • • Military secrecy has 
been lifted from a new radar altimeter now* being 
studied by the U. S. Air Force. Developed by Ray­
theon Manufacturing Co., Waltham 54, Mass, under 
contract to the U. S. Navy’s Bureau of Aeronautics, 
the instrument keeps a pilot continually informed of 
his height above the earth.

The new altimeter sends off signals down to the 
surface of the earth which bounce back to the plane 
in millionths of a second. The time it takes them to 
return is measured electronically and converted auto­
matically on an instrument panel where the altitude 
can be read in feet. The new altimeter functions re­
liably from a few inches off the ground to the limits 
of its operating range. It can also be set so that a 
warning light will indicate when the plane has gone 
below the desired altitude.

An important advantage of the new device is the 
instantaneous altitude indication it affords without 
“instrument lag”—or slow instrument reaction. This 
is a vital factor in view of the high speeds of jets.

Errors in the altimeter are practically negligible. 
If it picks up a false or misleading signal, the indi­
cator needle is automatically masked out until the 
system has found a true reading again. This feature 
eliminates errors caused, for example, by a faulty 
tube, a weak transmitted signal, or interference.

Total weight of the new instrument is approxi­
mately 30 lb.- Transmitting and receiving antennae 
are mounted flush beneath the wing for high-speed 
flight, and the entire system is designed for maximum 
convenience of maintenance and ease of calibration.
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instant the line is free. The 
executives facilities for pre-

All phases of the operation of the new 
Stokes TV Picture Tube Vacuum Metal- 
lizer are controlled by this standard 
sequence-type electrical timer, adjusta­
ble to I O-second intervals. Here, the 
operator changes the settings of a 
micrometer adjustment on the timer, 
calibrated in seconds, which controls 
the duration of the flashing current. Ap
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Engineering Review . . .

Intercom System with a Memory . . . An inter 
communication dial telephone system with a memory 
circuit and a device permitting key executives to cut 
in on a busy line was announced recently by the

FILAMENT SENSI! VITJ

SEAC Tube Performance

These curves show the performance of Type 
6AN5 tubes in the National Bureau of Stand- >
ards' SEAC computer. At the left is a sur- 5
viva I curve based on the service of 1775 S
tubes. The other graph shows cumulative re- 3
jection curves for about 800 tubes. After $
8000hr of service, heater sensitivity is the »-
main cause for rejection. Analysis of data "
obtained shows that median life is about £
l2.000hr for tubes used in the arithmetic and 
control units of the computer. Median life 
of 6AN5’s in the entire machine is 8700hr.

OTHER CAUSES

12,000 16,000 20,000 24,000
HOURS OF SERVICE

__ I L—— 
4,000 8,000

LOW Ip

6 8 K> 12 14 16 18 20 22 24
THOUSANDS OF HOURS SERVICE

Sound Equipment Division of the Stromberg-Carlson 
Co., Rochester 4, N. Y. The new’ system, called the 
“Dial-X”, also provides direct connection with a 
paging or sound system, direct calling of telephone 
conferences, and unlimited simultaneous service of 
the entire system.

The “memory” circuit eliminates the need to repeat 
the dialing of a busy line by remembering the call
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empting any line in the system, busy or not. The ex­
ecutive dials the number he wants and, presses a 
button which sounds a warning signal on the busy 
circuit and then makes the connection. This permits 
urgent messages to go through at any time.

A “Conference Call’’ device enables any number of 
people to confer simply by dialing a conference call. 
Only those taking part in the conference are on the 
single line. Dial-X can also be connected with a regu­
lar paging or sound system, so that anyone can 
broadcast a message or make an announcement by 
dialing the paging line.

Dial-X switchboards provide complete protection 
against eavesdropping. When a line is in use, all other 
inside lines are locked out. The Conference Call or 
the executive right-of-way are the only exceptions.
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Automatic Accounting Data Transmission . . . 
Rapid transmission of punched-card accounting data 
between a company headquarters and its distant 
branches is offered by the new International Business 
Machines Corporation Transceiver, which utilizes 
normal telephone circuits. Thejunits also check their 
coded sound transmissions for accuracy, thereby 
assuring high accuracy.

When the fully automatic duplicate machines are 
linked by telephone wires, 16 card columns of data 
can be transmitted and received every second and 
four separate transmittals can be sent simultane­
ously over the same wire. When linked by telegraph, 
over which one transmission at a time can take place, 
the transmitting speed is six columns per second. The 
receiving unit creates exact duplicates of the signal­
actuating punched cards at the transmitting unit. 
These cards can then be processed as usual.
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SENSI* VITY If You Need a Modern
Cathode-Ray Oscillograph
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A complete 12-poge technical 
bulletin is available from:

Thoroughly consistent in concept and design, 
the new Du Mont Type 323 embodies 

a number of unique, modem features engineered 
specifically for the exacting problems of today. 
The direct-coupled, wide-band vertical amplifier 
achieves stability and sensitivity required 
to display a wide range of signals, together with 
their d-c reference, if desired,by straight­
forward, reliable and easy-to-service circuitry. 
Its sweep is a significant contribution to 
modem instrumentation. By developing the sweep 
signal at high level, sweep amplification — 
and resultant non-linearities — are avoided. 
Naturally, sweeps of the Type 323 are 
directly calibrated, with a precision fully consistent 
with the stringent requirements of modem 
technology. Only decade multiplying factors 
are employed. Recalibration, if ever 
needed, is readily accomplished by a single 
adjustment of a single control against 
an internally available timing standard. 
Calibrated sweep delay and expansion are 
provided by the modem Du Mont sweep “notch”. 
The expanded two-inch notch may be moved 
along the four-inch trace, so that any portion of 
sweep may be examined in detail, while its 
relationship to the total signal is preserved. 
Completing the quantitative analysis of the input 
signal, accurate amplitude calibration is provided. 
A thoroughly modem cathode-ray tube, the 
new Du Mont Type 5AMP-, is employed in the 
Type 323. This cathode-ray tube, constructed 
to Du Mont’s exclusive tight tolerances, and based 
upon the new Mono-accelerator principle, 
assures the high degree of accuracy required 
to exploit fully the precision inherent 
in the design of the Type 323.
If your demands are beyond the capabilities 
of the ordinary oscillograph, we invite 
your examination of this superb new instrument.

April 24: Eighth Annual Spring Technical Confer­
ence of the Cincinnati Section of the IRE.

For information contact La Vern Winkle, Crosley 
Division, Avco Engineering, Inc., Cincinnati 25, Ohio.

April 22-23: AIEE Conference on Feedback Con 
trol.

Claridge Hotel, Atlantic City, N. J. General Chair

April 27-29: A1EE Electronic Components Con­
ference.

Department of Interior Auditorium, Washington, 
I). C. For information, contact AIEE, 33 West 39 
Street, New York 18, N. Y.

April 19-20: Symposium on the Automatic Prodnc 
tion of Electronic Equipment.

Sponsored by Stanford Research Institute and the 
U. S. Air Force. Fairmont Hotel, San Francisco. 
Calif. Contact L. K. Lee, head of Advanced Tech­
niques Group, Stanford Research Institute, Palo Alto. 
Calif. .

April 12-14: 1954 International Symposium on In­
formation Networks.

Engineering Societies Building, 33 West 39 Street, 
New York, N. Y. The symposium will deal with net­
work theory and synthesis, especially as it is influ­
enced by newer concepts developed in information 
and general communication theory. American and 
European authorities who have made original contri­
butions to the field will participate. For reservation 
information, address Polytechnic Institute of Brook­
lyn, Microwave Research Institute, 55 Johnson Street, 
Brooklyn 1, N. Y. Copies of the proceedings will be 
available in published form by October 1954.

March 22-25: Radio Engineering Show, limgs- 
b idge Armory, New York, N. Y.

Information may be obtained through B. IL Lester, 
Technical Chairman, c/o IRE, 1 East 79 Street, New 
York, N. Y.

April 5-6: The Society of The Plastics Industry, 
Inc., 12th Annual Conference.

Mount Royal Hotel, Montreal, Ont., Canada. Con­
tact William T. Cruse, Registrations Chairman, 67 
West 44 Street, New York 36. N. Y.

April 8-9: Operations Research in Business and 
Industry.

Sponsored by the Midwest Research Institute, 
Kansas, City, Mo. Participating speakers will include 
ever 400 authorities in industry and business con- 
1 ributing to a program which is to be one of the most 
comprehensive ever offered in the field. Advance regis­
tration may be obtained through Martin Goland, Mid­
west Research Institute, 4049 Pennsylvania. Kansas 
City, Mo.

TkHuI Salts Dipartmeit MIEN 8. OU MONT LABORATORIES, INC. * 700 OIwnfieM An. CRftM, N. L 
Z U I1



Cutting Costs of Chassis and Enclosures
Daniel S. Karp

March 1954

and ground

Vice President in Charge of Engineering, Karp Metal Products Company, 
Division of H & B American Machine Company, Brooklyn, N. Y.

LL the savings that result from careful elec­
tronic circuit design can be lost by inadequate 

knowledge of sheet metalworking. Delivery also may 
be slowed and even functional effectiveness limited by 
improper specification of chassis and enclosures.

Five critical factors affect the cost of producing 
sheet metal cabinets, chassis, housings, racks and 
enclosures. There are other factors, of course, but 
these five are paramount: (1) The cost of new tooling; 
(2) tolerances; (3) complexity of piercing and form­
ing operations; (4) provisions for strength and rug­
gedness in specifying types of welding; (5) the type 
and nature of finish required.
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for tube sockets, transformers, dials, ground lugs, 
capacitors, gromet holes, etc. Some fabricators, in 
fact, have stock dies for all JAN and MIL compo­
nents. By knowing what stock dies are available— 
and designing to them—the designer can minimize 
and often eliminate his new tooling costs. The de­
signer may find it profitable to take the suggestions 
of the sheet metal fabricator in revising his design 
to take advantage of stock dies.

tion is that designers attempt to apply machine shop 
practices and tolerances to sheet metal work. Due 
to variations in commercial grade mill sheet in thick­
ness (±0.003"), in temper, and spring back, machine 
tolerances are very difficult to hold. Close toler­
ances can be held through the use of special dies and 
fixtures, but this is costly and should only be used 
when absolutely necessary. For economical produc­
tion designers should specify the following tolerances 
when designing for sheet metal :
a. 0.005" for close tolerances between hole centers, and 1/64" 
for average or commercial tolerances.
b. ±0.015" tolerances between hole centers to bend lines.
c. ±1/64" overall tolerances including two bend lines (without 
the use of special forming dies).
d. Hole locations should not be placed too close to a bend 
line because bending tends to pull the hole out-of-round. The 
only way to overcome the problem is to drill rather than 
pierce the hole, and drilling adds to cost.
e. Hole diameters less than the thickness of the material should 
be avoided where possible, since these holes must be drilled 
and are, therefore, more costly.

Avoiding New Tooling Costs

The greatest expense of any sheet metal fabrication 
is the cost of the tooling required. The fewer cabinets, 
chassis, housings, racks or enclosures required, the 
greater the per unit cost will be. For a small number 
of units, the cost is prohibitive. Yet this “new 
tooling ’ cost can be avoided by adapting designs to 
what sheet metal fabricators call “stock tooling”. 
Stock tooling is fabricator-owned tooling which has 
been used previously and is now available for use on 
any job that comes into the plant. Fig. 1 shows typi­
cal shapes that can be stamped by stock dies.

Sheet metal fabricators who specialize in producing 
for the electronics industries have available stock dies

Locating Sockets

A simple example will demonstrate how costs are 
reduced by simple socket and hole locations. Con­
sider, for example, a circuit layout calling for three 
tubes and four capacitor cans, and the physical 
location of these elements can be varied slightly 
without affecting operation of the circuit. In this 
case production costs of the chassis can be cut by (a) 
making hole locations symmetrical about the center 
line and on common centers, and (b) making the three 
tube sockets the same size and the four can sockets 
the same size. This gives the fabricator a “repetitive 
set-up” in his press. It means that only one, or at the 
most, two dies are used to stamp out the circuit. 
His press operation is simpler, faster, and cheaper.

Standardize hole sizes whenever possible. Determine 
the most commonly used hole size, then examine the 
rest to see if they, too, cannot be of the same size.

Welding Specifications

In specifying for welding of sheet metal fabrica­
tions, electronic designers err on the side of over­
specification. In designing a chassis, for example,
engineers frequently call for welded

ELECTRONIC DESIGN •

Tolerances

One of the biggest problems in sheet metal fabrica
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MS 
minimum space 
between spots

ED 
distance from center 
of spot to edge of 

Hange

0.021 1/2 1/2 1/4
0X231 1/2 1/2 1/4
0.040 1/2 3/4 1/2
0.050 9/16 V» 9/32
0.062 5/8 1 5/16
04)78 11/16 1-1/4 11/32
0.094 3/4 1-1/2 3/8
0.109 13/16 1-5/8 13/32
0.125 7/0 1-3/4 7/16
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orners when simple lapped and spot-welded corners 
xould suffice. Seam welding of a chassis is usually 
ecessary only where shock and vibration are fac- 
t»rs. Where these factors are not present, specify- 
ng welded seams only adds to cost unnecessarily. For 
<>und design, it is wise to avoid choosing any weld­
ig process until the end use of the chassis has been 
arefully taken into account.

The same over-specification is found in designating 
separate ground lugs which are then welded to the 
chassis. Stock dies can be used to turn up a lug out 
of the chassis without need for welding. Another 
factor often encountered is a traditional resistance 
to spot welding aluminum. Early problems in this 
method have created an historical distrust of spot 
welding aluminum which lingers on even though the 
problems have since been worked out. The Air Force

Bending Aluminum 

and Aluminum Alloy Sheets

When forming, always avoid narrow flanges. A wider 
flange gives a stronger, cleaner, better joint. A good 
rule of thumb for determining the minimum length of 
flange desirable is F = 4 x T, (where T = thickness of 
stock, and F = flange.)

In forming aluminum, the bending radius is often a 
critical problem. Various aluminum alloys react differently

Fig. I. These are a few of the many 
shapes, multiple holes and ground lugs 
that can be punched with stock dies.

for information.
For corresponding bend radii see table below.

Alclad sheet can be bent over slightly smaller radii than 
the corresponding tempers of the uncoated alloy.

'Immediately after quenching, this alloy can ba formed 
over appreciably smaller radii.

Double Handling

Another factor which has a real though indirect 
influence on the cost of finishing is “double hand­
ling”: where the enclosure is fabricated by one firm 
and finished by another. This procedure envolves 
shipping the raw’ enclosure to you, whereupon you 
then send it out for finishing. At best the raw’ 
enclosure is shipped from fabricator to finisher and 
then to you. Either way, costs of “double handling” 
are added to the total cost of enclosure. The solu­
tion is to seek out a sheet metal fabricator who can 
give you “one-stop” service.

The surest w’ay for a designer to save himself time, 
w’orry and money in the design of a sheet metal 
fabrication is to use the specialized talents of his 
sheet metal fabricator to the fullest extent. Most 
fabricators maintain engineering departments which 
are staffed with competent specialists. These men 
are continually facing problems which may seem 
alien to the designer. By bringing these sheet metal 
specialists in at “idea” stage, they can often show 
you how to cut costs throughout and also increase the 
functional effectiveness of your chassis or enclosure.

and Navy accept spot welded aluminum fabrications 
because they know that a reliable fabricator working 
with the proper equipment can turn out spot welded 
aluminum fabrications that are satisfactory in every 
respect. Spot welding is a fast, clean, low’-cost method 
of joining materials and is, in many cases, preferable 
to riveted construction or seam welding.

To specify for spot welding, however, the designer 
should know some of the fundamentals of spot weld­
ing. Maintaining proper space between spots is ex­
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Approximate IMcIcmm, In tachot 
0.032 0.064 0.128 0.182 0.2S8
1/32 1/18 1/8 3/1* 1/4

tremely important because of the shunted current 
effect between spots. If minimum distance is not 
maintained, costly special precautions have to be 
taken and inferior welds result. Care should also 
be taken with regard to flange joints. Table 1 gives 
the proper amount of overlap and distance from spot 
center to flange edge for the standard gages.

Finishing

The variety of problems encountered in finishing 
is infinite, and generalizations about finishing can 
be misleading if applied to specific problems. How­
ever, you can be sure that when you add several 
colors, insist on an exceptionally high gloss finish, 
or specify a finish that will be serviceable under the 
most adverse conditions, you add to the cost.

In approaching a specific problem in finishing, 
the first question a designer should ask himself is: 
do I need a finish? Many chassis do not. Most en­
closures do. If you need a finish, determine the type 
of finish you need by examining the end use of your 
product and consulting with your fabricator. Describe 
the problem to him as completely as possible, and 
ask him what w’ould best suit your needs.

The importance of this close counsel can best be 
illustrated by a brief example. Suppose you have 
designed an enclosure for non-military electronic 
gear. You feel that metal luster enamel w’ould make an 
attractive and serviceable finish and specify it for the 
outside, and—to keep the cost dowrn—you specify a 
lowrer cost finish for the inside. The finisher com­
plies with your instructions. However, close consul­
tation with him might have revealed that the pro­
duction problems raised by specifying two finishes 
make the end cost higher than it w’ould have been 
had you specified metal luster enamel inside and out.
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24S-T3” (24S-T)* J



OVER 200 BASIC TYPES TO CHOOSE FROM

Do audio attenuator problems cost you money? 
Chances are Shallcross has a model to match 
your specifications exactly—and at moderate cost.

Shallcross attenuators are made in over 200 
basic types. Each type can be supplied with a 
choice of attenuation characteristics . . . with a 
positive detent mechanism . . . and in numerous 
input and output impedances. Where calibration 
must be extremely accurate, Shallcross precision 
wire-wound resistors are used. For less critical 
applications, models with high grade composi­
tion resistors can be supplied—often at lower ’ 
cost. ‘

A complete description of all Shallcross 
attenuators — mountings, characteristics, and 
circuits is yours for the asking in Bulletin L-4A. 
SHALLCROSS MFG. CO., 526 Pusey Avenue, 
Collingdale, Penna.

detents are

Shallcross
Visit our Booths at tho I.R.E. Show—559-561 Components Ave. 
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AnalyzerTrue Gm
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Fig. I. Front panel of the Weston True 
Gm Analyzer. The unit weighs 29 lb and is 
17-1/2” x 13-1/4" x 6" in size.
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colly 
Sealed DIODES

ing available the following 
and grid signal voltages:

125 
400

3000
300U0

1500
15000

300
3000

600
6000

Grid Signal (in Volts) 
Gm x 1 (in Micromhos) 
G x 10 (in Micromhos)

A. Ceramic Case

B. Solder
C. Germanium Pellet

D. Weld

E. Plotinum-Rhuthenium WhiskoP

F. Weld

G. Solder

H. Nickel Pin

I. Weld
J. Leaded Copper Clad Wire

1N69 1N7O 1N81*

^RANSCONDUCTANCE measurements on all tri­
* odes, pentodes and beam power tubes under actual 
perating conditions can be made with the improved 

Model 686 Type 10A True Mutual Conductance 
Vacuum Tube Analyzer shown in Fig. 1. This instru­
ment allows the circuit designer to determine the 
maximum and minimum values of Gm that give 
proper circuit performance. It also permits the 
designer to set up realistic preventative maintenance 
schedules for original equipment.

By means of a new circuit design, transconductance 
is measured independently of all other tube para­
meters, thus eliminating the need for an amplification 
factor corrector switch and a second scale on the 
Gm meter. The new Gm meter is therefore a single­
arc type and more easily read. The use of correction 
factors or charts is eliminated entirely. The Gm meter 
and associated circuitry has an accuracy better than 
3%. Residual errors in scale distribution are low.

Transconductance ranges have been extended, mak-

DON’T MISS THE G-E EXHIBIT! 
See Germanium Products In Action 

I. R. E. Show... Booths 192-194

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 JAIS 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 X7434, Electronics Park, Syracuse, New York.

Peak Inverse Voltage 
Continuous Operating 

Inverse Voltage
Min. Forward Current 

(MA) at + IV
Max. Inv Current |ua) 

At —50V 
At—10V

AV Rectified 
Current (MA)

Peek Rectified 
Current (MA)

Surge Current (MA)

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.

INFORMATION

The Gm x 1 range is especially useful in the measure­
ment of subminiature tubes having low transcon­
ductance. Transconductance can be measured on 
tubes having a plate resistance as low as 250 ohms.

A well-filtered d-c power source is supplied, making 
it possible to test tubes with d-c potentials which 
can be accurately adjusted to correspond to actual 
circuit voltage operating conditions. Plate, screen 
and suppressor voltage are each separately adjustable 
and are measured by a 0-60/150/300v, three-range 
voltmeter with a selector switch. Suppressor voltages 
to —60v can also be selected by a toggle switch. 
This negative voltage may he used to bias one half 
of a dual tube beyond cutoff. Maximum ratings of 
plate supply are lOOma at 300v and 120ma at 250v. 
Plate, screen, suppressor and cathode currents are 
measured by a 0-3/12/60/120ma milliammeter.

The instrument is manufactured by the Weston 
Electrical Instrument Corp., 614 Frelinghuysen Ave., 
Newark 5, N. J. A new ring shunt in the analyzer’s 
element milliammeter eliminates the effects of switch 
contact resistance, and a special circuit selector switch 
limits the voltage drop to a maximum of 75mv. As 
a result, the accuracy of element voltage meter read­
ings is affected by less than 0.13%. Accuracies for 
element voltage and current, and grid voltage are 2%.

Adjustable control grid bias is available from a 
separate regulated supply. Grid current, both plus 
and minus, can be measured by a 10-0-15, 1500-0- 
1500/xamp microammeter. Heater voltages ranging 
from 0.6-117v can be set with 3% accuracy measured 
on a 0-2/4/8/20/50/150v voltmeter. ▲ This analyzer 
will be on display at Booths 533 and 535 at the 
Radio Engineering Show.
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HERMETICALLY SEALED
Germanium Diodes



Compact Computer Design
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x 20" in size, the 150 lb unit does

EUNCT1ONAL versatility, small size, attractive ap­
pearance and ease of maintenance were the design 

goals set when the new Reeves Desk-top Computer 
was planned. How well these goals have been achieved 
is evident from the illustrations shown on these pages. 
Norman Zatsky, Chief Mechanical Engineer of the 
manufacturer, Reeves Instrument Corporation, 215 
East 91st St., New York 28, N. Y., is responsible for 
the neat mechanical design of the computer.
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Fig. 3 (above and right). Two views of 
the front panel swung down showing how 
easily all components can be reached. 
All complex wiring is done on the rear 
of this panel and flexible cables are pro­
vided for the amplifiers and supply. The 
unit requires no internal cabinet wiring. 
Notice the open grid floor for cooling.

Fig. I (left). The Reeves Desk­
top Computer. The front panel 
is tilted forward for ease of op­
eration. All adjusting controls 
are at eye level. At the top of 
the panel are 12 overload indi­
cation lamps, one per amplifier, 
and 18 10-turn potentiometers. 
Below the potentiometers is the 
patchbay, where the removable 
problem board is held in place 
by the locking lever at the 
right. At the bottom are 12 
connections for external equip­
ment. Notice how the cabinet

Fig. 2 (below). The computing amplifiers can be con­
nected to the potentiometers, precision resistors and 
capacitors, and diodes through this patchboard.
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-|-IOOv is obtained through drop­
ping resistors. The negative circuit 
is similar. The six voltages are then 
fed to regulator circuits.

Fig. 4. With the rear panel open, the 
amplifier balance adjustment knobs 
are accessible. The power supply is 
swung down into servicing position 
by loosening only two screws.

n seven-foot cabinet two feet wide. Featuring excep­
tional stability, the computers can solve differential 
equations or simulate physical systems with a compo­
nent accuracy of 0.1%.

For maximum use and flexibility, problems can be 
set up on one removable patchboard, shown in Fig. 2, 
while the computer is solving another problem, using 
a second board.

Made in two models, the computers are entirely 
self-contained. Auxiliary equipment can be wired 
into the problems and the device can be connected 
with other computers. With an auxiliary kit, repeti­
tive solutions can be displayed on an oscilloscope.

Each model contains 12 individually chopper- 
stabilized computing amplifiers, which have extremely 
low noise, drift of less than 0.25mv per day, d-c gains 
of more than 15,000,000, flat frequency response and 
full load output over a range from —lOOv to -{-100v. 
The 12 amplifiers are mounted on six chassis, each 
having two channels, which permits sharing of dual 
tubes and one vibrator between the two auxiliary 
balancing amplifiers. The circuit is insensitive to 
changes in chopper duty cycle, thereby reducing 
operation time and maintenance.

The amplifiers are made with printed-and-etched 
wiring on ethoxyline-impregnated glass fiber sheets 
mounted on metal frames. All resistors and capacitors 
are soldered for reliability and ease of maintenance. 
Thyrite varistors protect the choppers.

For greater amplifier output, the specified 12AV7 
output tube in more than half the amplifiers can be 
replaced with a 5687 by using a tube adapter. If 
still greater power output is needed, an amplifier of 
different design using a 5687 tube in the output 
stage can be supplied. This modified amplifier is 
interchangeable with the original amplifiers.

Space-saving was accomplished in the regulated 
power supply by the use of junction germanium 
rectifiers. The circuit in Fig. 6 shows how voltages 
at six levels are obtained from two transformers. 
Regulator amplifiers for the power supply are con­
structed on sub-assembly printed circuits for com­
pactness, as shown in Fig. 5. The power supply can 
also feed external equipment through a connector 
in the enclosure. AThe REAC Series 300 Desk-top 
Computers will be demonstrated at Booths 341-347 at 
the Radio Engineering Show.
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JUNCTION GERMANIUM 
RECTIFIERS

i/2 WAVE 
SOURCE FOR 
+ 400V REGULATOR

FULL WAVE 
SOURCE FOR 
+ 2OOV REGULATOR

117 VOLTS
60 CYCLES

Fig. 5. Rear panel 
open. The supply is 
in operating posi­
tion showing its com­
ponent board con­
struction. One amp­
lifier chassis is half 
removed with the 
detachable servicing 
handle. Its physical 
installation and elec­
trical connection is 
performed simulta­
neously.



“I use it to take TPR*

on sick Servomechanisms"

SERVOBIRD

"Temperature, Pulse and Respiration

The new
SERVOSCOPE *
can save you man-hours

Output wave forms of 
Servoscope displayed against 
Internal linear sweep gener­
ator, frequency % cycle.

In one convenient instrument, here is test 
equipment for determining, in design or 
production phases, the dynamic performance 
of regulators, governors, process controls, 
positioning servomechanisms.

Only the SERVOSCOPE 
has all these features:
• Applicable to both AC carrier and DC 

servo systems.
• Generates:

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

• Built-in electronic sweep with no sweep 
potentiometer to wear out and require 
replacement.

• Dynamic frequency control range of 
200 to 1.

Write Dept ED-3
Booths 203 and 300 Production Road, IRE Show, 

Kingsbridge Armory, Bronx, 
March 22 through March 25.

SERVO
CORPORATION OF AMERICA

New Hyde Park, New York

CIRCLE ED-9 ON READER-SERVICE CARD FOR MORE INFORMATION
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Compact High Voltage 

Power Supply

Fig. I (below). Circuit of the power supply shown above.

22K

100 K IMFD .0047

.005
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♦ B 

INPUT

.0082 '

220

RECTIFIER

8200 .0015
AAA/------ 1 (“

OSCILLATOR

6AU5-GT

5000 V * 

OUTPUT



Fig. 2. Characteristics of the supply with a 
regulated input of -f-275v.

EXCELLENT regulation under adverse line condi­
tions is a feature of the Model 503 high voltage 

power supply. Producing 5000v d-c, this compact unit 
weighs only 2 lb and measures 5-1/2" x 4" x 2-5/8".

Suitable for the anode potentials of cathode-ray 
tubes and other high voltage needs, the power supply 
is manufactured by the Servo Corporation of Amer­
ica, 20-20 Jericho Turnpike, New Hyde Park, N. Y.

Fig. 1 shows the circuit diagram of the supply. 
Steady output voltages for wide line fluctuations are 
obtained by feeding the oscillator from a regulated 
input potential. Such regulated potentials are avail­
able in the B4- supply in many types of electronic 
equipment, and the low input power requirements 
of this power supply afford improved overall per­
formance at a small added cost. This input is 275v.

For 5000v d-c, the output current is 300/xamp. 
Higher current at lower voltage can be obtained by 
varying the potential on the screen grid of the oscil­
lator tube. Fig. 2 shows the characteristics of the 
unit. Both terminals of the output are free from 
internal d-c ground and, therefore, either terminal 
may be grounded or operated at some intermediate 
d-c potential with respect to ground.

The oscillator operates at 30kc, which is well out­
side the audio frequency range, and is low in the 
r-f spectrum to avoid excessive radiation and inter­
ference with adjacent circuits. The transformer is 
hermetically sealed in an epoxy resin casting with 
excellent insulating qualities.

Additional holes are provided in the base plate 
for mounting suitable high-voltage and low-voltage 
pull-apart connectors for the input and output ter­
minals. ▲ This unit will be on display at the Radio 
Engineering Show at Booths 203 and 300.
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DOW CORNING
SILICONESf give motors more muscles

■ —zri f ? xi
\ / ZC B Biz

carrier planes are fueled and 
before take-off or after landing.

For maximum safety, 
defueled immediately 
Several fast reversible

pumps are used, any of which can fill or empty a plane's 
tanks within minutes. The pumps and their motors are 
big and heavy, however. So much so that the Navy 
challenged manufacturers to produce new motors 
which would combine top dependability and absolute 
minimum weight.
The Reliance Electric & Engineering Company attacked 
the problem both inside and out. They made the entire 
TENV frame and the mounting brackets of aluminum, 
ribbed for maximum heat dissipation. On the inside, 
silicone (Class H) insulation raises the power-per-pound 
ratio by over 50%, and also provides extra resistance to

first in 
silicones

MIDLAND, MICHIGAN

DOW CORNING 

CORPORATION

Dow Corning Corporation, Dept. DA-15, Midland, Michigan 
Please send me

0 List of Class H rewind shops 0 More performance data on Class H 

0 List of Class H Motor and 0 Class H Transformer Manufacturers

0 "Tall Tales and Fabulous Facts" about silicone products

NAME

COMPANY

ADDRESS

ZONE STATE

Branch Offices in ATLANTA • CHICAGO • CLEVELAND • DALLAS • DETROIT • LOS ANGELES • NEW YORK • WASHINGTON, D. C.
Canada Dow Corning Silicone, Ltd Toronto ■ Great Britain Midland Silicone, Ltd., London ■ France: Cie. St. Goboin, Paris

CIRCLE ED-10 ON READER SERVICE-CARD FOR MORE INFORMATION
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RELIANCE 20 hp (class H) Motor
330 Pounds Lighter than Conventional Design

weathering and salt spray. As a result, the finished 
motors are among the smallest and lightest ever made in 
their class. The 20 hp unit, for example, weighs some 
330 pounds less than the conventional 20 hp motor. 
Already they have been specified for the new super 
carriers Forrestal and Saratoga.
That's typical of the "design-ability" of Class H insulation 
made with Dow Corning silicones. Adaptable to any 
electrical equipment and costing only slightly more than 
the next best class of insulation, it can be used to 
increase the power-per-pound ratio or to extend the 
life of electrical machinery over ten times. For better 
performance, lower maintenance costs, and greater sales 
appeal, alert design and management men specify 
Class H insulation made with Dow Corning silicones



in single or double rows

ACTUAL
SIZE

PRINTED 
CIRCUIT

CONNECTORS
Series P-C • 15,18 and 22 contacts

Answers the need for a positive, space-saving 
connection between printed circuitry and 

conventional wiring. Permits direct connection to a 
printed circuit “plug” mounted sub-assembly. 

(See line drawings) By specifying 22 contacts in a 
double row connector and using both sides of 

printed circuit card you have provision for up to 44 
individual connections for #16 AWG wire. 

(Precision phosphor bronze pressure contacts 
assure a voltage drop of only 20 millivolts 

maximum at rated currents.) Can be custom-built to 
suit any card thickness. Available in three 

insulating materials; Mineral filled Melamine, 
Plaskon Reinforced (glass) Alkyd type 440-A, and 

Diallyl Phthalate (blue). For complete details write 
for Engineering bulletin, Series P-C

ELECTRONIC SALES DIVISION

De JUR-RmSCO CORPORRTIOD
Write Dept. EDPC-3, DeJUR-Amsco Corporation, 45-01 Northern Blvd., Long Island City 1, N. Y.

See th* DeJUR tin« at Booth 200, “Production Road," Radio Engineering Show, Mar. 22-25 
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Transparent
Drawing Instrument

Fig. I. This transparent drawing instrument can be used 
as a triangle, T-square, straight edge, scale, and a pro­
tractor. In use, it is free to move up and down or side­
ways as shown below.
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used 
pro- 
side-

T1IE drawing functions of a tri­
angle, T-square, straight edge, 

s tie, and a protractor all can be 
p rformed by the transparent draw* 
ii g instrument known as the “Glide- 
Lule” shown in Fig. 1. Designed for 
p ecision drawing in the field or at 
ti e desk, the “Glide-Rule” is a prod- 
let of Smith Drake Corp., 1206 
Smith La Brea Ave., Inglewood, Cal.

Unique feature of the device is 
that it is mounted on knurled wheels 
in such a manner that it is free to 
move either up and down or side­
ways. The direction of free move­
ment is changed by pressing a small 
thumb button, permitting the Glide- 
Ku Ie to be rolled quickly to the de­
sired position. Because it is sup­
ported by its wheels above the draw­
ing surface, the unit is smudgeproof, 
even on inked drawings.

Once orientated at any angle, the 
instrument can be moved parallel to 
itself sideways or up and down. In 
this manner it can be used to draw 
parallel lines or to transfer angles 
from one part of a drawing to an­
other. The scales at the end edges 
permit drawing equally spaced par­
allel lines, and because the unit is 
transparent it can be quickly and 
accurately placed where needed on 
the drawing.

The instrument, made of stress re­
lieved injection molded transparent 
polystyrene, has accurate hot stamped 
scales on its four drawing edges, two 
graduated in sixteenths and the 
other two in twentieths of an inch. 
On one of the long sides is a pro­
tractor scale providing a full 180 
range with emphasized 30°, 45 , and 
60' angles.

Completely self-contained, the in­
strument requires no attachments. It 
measures 2-1/2" x 9" overall and is 
small enough to be conveniently car­
ried in the pocket in its protective 
carrying box.

The lower portion of Fig. 1. illus­
trates how the instrument is used. 
Because it is versatile and accurate, 
the Glide-Rule can be applied quick­
ly to a wide variety of drawing ap­
plications for electronic designers, 
especially because its use can be mas­
tered with a minimum of practice.
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LARGE CAPACITANCE and small size make Micro­
miniature Tantalytics valuable where space is at 
a premium. Diameters are .125 inches.

Higher ratings are now available in General Electric’s new Micro­
miniature Tantalytic capacitor line. Eight microfarads at four volts 
can now be obtained in the inch unit, higher capacitance in the 

inch unit. Designed for low-voltage d-c circuits, they are particu­
larly adaptable to transistorized subminiature assemblies, where 
space is at a premium, such as hearing aids.
SUPERIOR PERFORMANCE. Micro-miniature Tantalytic capacitors 
outperform aluminum electrolytics in electrical stability, operating 
and shelf life, because of the inert characteristics of tantalum metal 
and the stability of its oxide. They gain added reliability from the 
use of silver cases, a non-acid electrolyte, and complete sealing that 
prevents leaking and contamination of the interior.
WIDE TEMPERATURE RANGE. Micro-miniature Tantalytics can 
operate over a — 20 C to 4-50 C range—may be stored at —65 C. 
With some capacitance derating, they can operate well below — 20 C.
They also perform above 4-50 C with some life limitations.

1/2"

ACTUAL SIZE

AVAILABILITY. Designed especially for non-resonant, non-critical 
applications such as coupling, by-pass and filtering, Micro-miniature 
Tantalytics can be obtained in sample lots in 2 to 3 weeks, produc­
tion lots can be shipped in 6 to 8 weeks. For more information, see 
your G-E Apparatus Sales Representative or write for bulletin 
GEA-6065 to General Electric Company, Section b 442-14, Schenec­
tady 5, New York.

We can now supply up to 20 volts, 
or, up to 8 microfarads in the 
case size, higher capacitance in 
the Yi“ case size . . . and with 
— 0% to 4-100% capacitance 
tolerance!

SEE THESE CAPACITORS 
IN OUR BOOTH AT THE 
NEW YORK IRE SHOW.

CAPACITORS

THIS B-MICROFARAD, 4-VOLT UNIT IS NOW AVAILABLE WITH -0% TO ¿-100% CAPACITANCE TOLERANCE.

Announcing HIGHER RATINGS for 
Micro-miniature Tantalytic Capacitors



■^NE of the most interesting and fruitful ways 
of evaluating television receiver design trends 

is to see how tubes are being used in TV sets. Not 
only is this information valuable to TV receiver de­
signers, but to all users of tubes. Such an analysis 
has been made for a representative group of 1953 
receivers (ED, Dec., 1952, pp. 10, 11), and this ar­
ticle covers a group of 1954 models.

This information has been compiled from a study 
of 26 current receivers made by 22 manufacturers. 
The results are given in Table 1. The number of 
tube types listed under each category shows quickly 
those functions which have become more or less 
standardized. Where many different types are listed, 
we can conclude that its use depends on the indi­
vidual designer’s needs or preferences.

Some changes in tube preferences have shown up 
as compared to last year. The two most popular 
video output amplifier tubes last year were 12AT7 
and 6CB6. This year the 12BY7 and 6AH6 are

Typical Application of TV 
Receiver Tubes

Harold J. Schulman 
Director of Service, Receiver Sales Division 

Allen B. Du Mont Laboratories, Inc.

most used for this function. It is interesting to see 
the 6CD6 back in the list for horizontal sweep output 
tubes. One reason for this change may be the extreme 
high rate of failure many manufacturers have ex- 
periened with the 6BQ6.

The most popular horizontal sweep damper tube

used this year is the 6AX4, replacing last year’s 6W4. 
A large number of designers have changed to crystal 
video detectors as compared with last year. Showing 
up in the table for the first time this year is the 6T8 
as an audio voltage amplifier.

The following list shows the frequency with which

Table I. Listing of the tube types employed in 26 TV receiver circuit designs by 22 manufacturers. The types are grouped by function.

R-F Amplifier (VHF) 
6BC5 ........................  4
6BK7 ........................  4
6BQ7 ...................... 3
6BQ7/6BZ7 ........ 8
6BZ7........................... 7

Oscillator-Converter 
(VHF) 

6AH ........................ I
6J6 ..............................15
6U8 ........................... 4
6X8............................. 4
I2AT7 ...................... I
I2AZ7 ...................... I

Video l-F Amplifier 
6AU6 ........................  2
6BQ7 ......................... I
6CB6 ......................... 82
6CF6 .................... 2

Video Detectors 
6AL5 ......................... 4
6C4 ........................... I
I2AT7 .................... I
I2AU7 ...................... I
Crystals ......................19

Video Output 
Amplifiers

6AG7 .................... I
6AH6 ................... 5
6AQ5 .................... I
6CB6 ........................... 2
6CL6 ......................... 4
6W6 ........................... I
I2AU7 ....................... I
I2BH7 .................... I
I2BY7 .................... 9
25C5........................... I

Video Amplifier
6CL6 .................... I
6U8 ...................... 2
6X8 I

Sync Amplifiers, 
Clippers, Separators

6AU6 .................... 2
6BE6 8
6CS6 ...................... I
6J5 ............................. I
6SN7 ......................... 5
6U8 ........................... 2
6X8 ............................. I
I2AT7 ..................... 4
I2AU7 ........................ 13
I2AX7 ....................... 2
I2BH7 ....................... 2
I2BZ7 ...................... I

Vertical Sweep 
Oscillators

6C4 .......................
6J5 ...........................
6SN7 ....................... 13
I2AT7 I
I2AU7 ....................... 3
I2BH7 ..............  3

Vertical Sweep 
Output Amplifiers

6AH4 ......................... 3
6AQ5 ..................... I
6AU5 ..................... I
6AV5 .................. I
6BL7 7
6K6 I
AS4 9
6SN7 ......................... I
6W6 ........................... 2
I2B4 . 
I2BH7

Horizontal AFC 
Discriminators or 
Phase Detectors

6AL5 18
6AQ7 7
6CB6 .............. I
6SN7 3
I2AU7 3

Audio l-F 
Amplifiers and 

Limiters
6AU6 3
6BA6
6CB6 ......................
6U8 ...........................
I2AT7 ................

High Voltage 
Rectifiers

IAX2 ।
IB3................... 24
1X2   2

AGC, Reactance Tubes, 
other special service

I2AT7 ..................... I

Horizontal Sweep 
Oscillators

6SN7 70
I2AU7 ..................  4
I2BH7

Horizontal Sweep 
Output Amplifier

6BG6 ...................... 3
6BQ6 ....................14
6CD6 «
25BQo 2

Horizontal Sweep 
Dampers 

6AS4 
6AX4 
6V3 .. 
6W4

Audio Detectors
6AL5 ......................16
6AU6 .................. 3
6BN6 ...................... 2
6BN7 I
6T8   5

Audio Amplifiers 
(Voltage)

6AT6 I
6AV6 10
6C4 ........................... 3
6SN7 ......................... 2
6T8 ............................. 5
I2AX7 ....................... I

Audio Amplifiers 
Power

6AQ5 3
6BK5 ....................... 3
6K6 ........................... 3
6V6
6W6
25C5 ......................... I
25L6 ....................... I

Low Voltage 
Rectifiers

5U4 31
5Y3 .......................4
Selenium (6 chassis) II

6AL5 ..................... 2
6AT6 ................. I
6AU6 12
6AV6 ....................... I
6J6 I
6S4   I
6T8 ............................. 2
I2AU7 3
I2AX7 I

RF A 
Oscil 
Vide* 
Videi 
Videi 
Sync

Se 
Vedi 
Vedi

Ai 
Hori 

to 
Hori 
Hori

A 
Hor 
Hig 
Low 
Aud 
Aud 
Aud 
Aud 
Mis

dii 
vej 
ree
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I2AU7 
6SN7

6AL5 
6SN7

I2AU7 
6SN7

6AL5 
6SN7

Audio 
Audio 
Audio 
Audio

6BK7 
6J6 
6CB6 (3) 
6AL5
I2AT7 (or 6CB6)

I-F Amplifier Limiter 
Detector 
Amplifier (Voltage) 
Amplifier (Power)

6BZ7
6J6
6CB6 (3) 
Crystal 
I2BY7

Air Conditioner* • Altimeter* • Ampul* Inspection • Analog Computer* • Antenaplex • Antenna System* • Aviation Radio • Beverage 

Inspection • Broadcast (AM and FM) • Calibration Equipment • Camera Tubes • Cathode Ray Tubes • Color and Monochrome TV 

Cameras, Receivers, Studio Equipment, Transmitters • Communications Equipment • Counter Measures • Custom Recordings • 

Digital Computers • Direction Finders • Early Warning • Electron Microscopes • Electronic Components • Engineering Services • Facsimile 

Apparatus • Field Services • Gas Tubes • High Fidelity • Industrial Products • Information Displays • Inter-Comm Equipment • Kinescope 

Tubes • Loran • Microphones • Microwave • Microwave Tubes • Missile Guidance • Mobile Communications • Oscillograph Tubes 

• Phonograph Records • Photo Tubes • Power Tubes • Public Address Systems • Radar • Radio Receivers • Receiving Tubes • Rectifier 

Tubes • Semi-Conductors • Servo-Mechanisms • Shoran • Sonar • Sound Film Projectors • Sound Powered Phones • Special Apparatus 

• Storage Tubes • Tape Recorders • Teletypewriter • Test Equipment • Theater Equipment • Theater Television * Transistors • Tubo 

Parts • ’’Victrola’’ Phonographs Tmkj®
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Table 2. Comparison of lube use in "typical 
1954 and 1953 TV receivers.

ÌW4. 
ystal 
wing 
6T8

RF Amplifier (VHF) 
Oscillator Converter (VHF) 
Video I-F Amplifier 
Video Detector 
Video Output Amplifier 
Sync Amplifier, Clipper,

Separator
Vertical Sweep Oscillator
Vertical Sweep Output 

Amplifier
Horizontal AFC Discrimina­

tor or Phase Detector
Horizontal Sweep Oscillator
Horizontal Sweep Output 

Amplifier
Horizontal Sweep Damper 
High Voltage Rectifier 
Low Voltage Rectifier

6BQ6 
6AX4 
IB3 
5U4 
6AU6 
6AL5 
6AV6
6V6 (or 6W6) 
Designer’s

Choice

6BQ6 
6W4 
IB3 
5U4 
6AU6 
6AL5 
6AV6
6V6 (or 6W6) 
Designer's 

Choice

different totals of small tubes appeared in sets sur­
veyed. This does not include picture tubes, although 
rectifier tubes are included.

Number of Tubes
17
18
19
20
21
22
24
25
26
28

1
5

8
2
1

1
1

The “typical” 1954 receiver would seem to have 21 
tubes, not including the picture tube. A list of the 
tubes and their particular application in this “typical” 
1954 receiver is shown in Table 2. A list of the tubes 
in a “typical” 1953 receiver is also included for com­
parison. It is interesting to note that changes in tube 
use appear in only four applications.

The manufacturers whose receivers were studied 
for this survey are listed below:

Admiral Motorola
Arvin Philco
CBS Columbia RCA
Crosley Raytheon
Du Mont Sentinel
Emerson Stewart Warner
Fada Stromberg Carlson
General Electric Sylvania
Hallicrafter True Tone
Hoffman Westinghouse
Magnavox Zenith

Emblem ...of Engineering Opportunity 
and Professional Progress

Consider RCA’s engineering opportunities listed below I 

For professional association in the field of your choice, write:

John R. Weld, Employment Manager 
Dept. 317C, Radio Corporation of America 
30 Rockefeller Plaza, New York 20, N.Y.
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The receivers chosen for study are representative 
enough to give an accurate survey of tube use.
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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.

POWER TRANSFORMERS (All primarles 1O5/115/12S V., 350-1000 cycles)
HIGH VOLTAGE 

A.C. Veits
SECONDARY 

D.C. Ma.
RECTIFIER FILAMENT OTHER FILAMENTS CATALOG 

NUMBERValls Amps. Volts Amps.

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

6.3
6.3
6.3

7.5 
3
3 
0.6

4PHC-165

450-0-450 200 5.0 2 6.3
6.3
6.3

4 
4
0.6

4PHC-200A

550-370-75-0. 
75-370-550

300 5.0 6 6.3 CT
6.3 CT

5
1

4PHR-300

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

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

PH PÄRil un bnuU

CHICAGO STANDARD TRANSFORMER CORP.
3501 ADDISON STREET • CHICAGO 18, ILLINOIS
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Fig. 2 (below). The CBS- 
Colortron. Weight: 18-1 2 
Ib. Length: 26-1/2”. Maxi­
mum diameter: 15-3 4".

fm-
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Picture Tube
for Color TV

Fig. I (above). Basing dia­
gram for the CBS-Color+ron.

^^ESIHN information is now available for the 
cently announced CBS “Colortron,” an alumin­

ized, direct-view, tri-color TV picture tube. Electro- 
magnetically deflected and electrostatically focused, the 
tube has a deflection angle of 45°, and provides either 
color or black-and-white images on a screen area of 
104 square inches. The tube is designated as Type 
HD-187. Its basing diagram appears in Fig. 1.

Typical operating conditions call for an anode volt­
age of 20,000v, a convergence voltage of 9300v, and 
a focusing voltage of 3100v. To maintain regulation 
of the anode and convergence voltages within the 
required 2% (to prevent misregistration) a shunt 
regulator or corona discharge tube should be em­
ployed. These regulated voltages may be derived from 
a flyback-type deflection system that employs a tapped 
autotransfonner. Adjustment of the focus and con­
vergence potentials can be achieved by using poten­
tiometers in the high ' okage divider network. Shield-

Sutii
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effi< 
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the
ASTRON EXHIBIT

EXTERNAL SHIELD

/
L

FILTER 
SS®

You benefit from ASTRON’S 
well-earned reputation as the leading manu. 
facturerofanni;»., » manu

ASTR0N has ’7 performance 

pfe’

V IesultingyPin pacitOrs, the
v°hape Hr ln hi&k • Ce materia i8 dr°P «nd mini^Peda^*4 ^ 

,n*um heati °w

Let ASTRON’S Suppression

“"Ums’ XPe will recommend the proper 
’ RF interference filter foryour 
R specific needs, or we will design 
I and produce a special unit meet- 
I ing your most exacting electrical 

_______ I and mechanical requirements.

Export Division Rocke International Corp . 13 East 40 St , New York. N Y. In Canada: Charles W Pointon 6 Alcina Ave . Toronto 10. Ontario 
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Write today, listing your requirements, to Department ED

Booth 368
I.R.E. 

Radio Engineering Show 
March 22-25

NOISE PROBLEMS 
SOLVED INSIDE

DEFLECTING 
YOKE »

BEAM
POSITIONING 

/ MAGNET

COLOR PURIFYING 
COIL

Manufacturer« at a complete line of capacitors, standard and submin­
iature filters for every television, radio and electronic application.
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Fig. 3. Cross section diagram 
showing the positions of the 
external components.

ing of the tube for X-ray radiation may be necessary. 
Sufficient shielding is usually provided by the safety 
glass in front of the tube. The tube is a product of 
( BS-Hytron, 100 Endicott St.. Danvers, Mass.

Fig. 3 shows the positions of the various external 
components which are employed with the tube. The 
deflection yoke must be free to move about 2" in an 
axial direction. Typical inductance values for this 
yoke are: 15mh for the horizontal winding and 79mh 
for the vertical one.

Provision for rotating the color-purifying coil, 
which moves the beams, must be made. The current 
in the coil determines the extent of this movement. 
A typical coil requires a source of 0-10ma.

Due to differences in phosphor luminescence 
efficiencies the cutoff voltage of each of the three guns 
must be adjusted to produce equal phosphor bright­
ness. Individual grid-No. 2 voltage controls and 
grid-No. 1 drive controls should be provided. The 
grid-No. 2 controls should allow a 100-450v range.

Permanent damage may be done to the screen- 
and-mask assembly if scanning should cease during 
tube operation. For this reason, an electronic switch 
activated by the horizontal and vertical deflection 
voltages should be provided. The circuit should be 
arranged so that, in ease of scanning failure, all beam 
current will be cut off.

A convenient method of achieving this protection 
is by obtaining the grid-No. 2 voltages from the boost 
voltage of the horizontal scanning circuit.

The three beam-positioning magnets provide for 
adjustment of the beams so that they will be properly 
acted upon by the convergence lens. They are mounted 
approximately 120° apart on the circumference of a 
non-ferrous ring located about 1-1/2" from the tube 
axis in the grid-No. 2 region.

Optimum performance of the tube necessitates 
proper shielding against the effects of the earth’s 
magnetic field and stray fields around the picture 
tube. ▲ This tube will be on display at Booths 588, 
589, 590 and 592 at the Radio Engineering Show.
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CK5651WA

RAYTHEON
RAYTHEON 
CK 5651WA 
*AOE IN U S A

Under severe 
military conditions 
this is the
VOLTAGE REFERENCE
TUBE to use
The
RELIABLE

W GREAT
PERFORMANCE FEATURES

1. Low dark starting voltage — only 
1 1 5 volts — no higher than for light 
starting.

2. Tightened Voltage Drop Range 
(83.5 to 85.5 volts at 2.5 mA).

3. Wider Ambient Temperature Range: 
-55°C to 1 50°C.

4. Reduced temperature coefficient: 
-5 mV °C maximum, from 25°C 
to 1 50 C.

5. Reduced voltage jump'. Typical 
value: 5 mV.

6. Reduced drift (1 hour)-*. Typical 
value: 50 mV.

7. Improved repeatability*. Typical 
value: 20 mV change.

8. Improved stability over 500 hour 
period (150 C ambient). Typically 
less than 1 volt change.

9. Improved stability over 5000 hour 
period (30 C ambient). Typically 
less than 1 volt change.

10. Ability to meet every requirement 
for military reliable tubes, including 
shock and vibration.

The development of this tube was 
sponsored by the Bureau of Ships, 
Navy Department, U.S.A.

Notes: ’Voltage jump — Maximum sudden jump in 
operating voltage when operating current 
is varied slowly over specified range.

••Drift— Maximum operating voltage change during 
the period of operation.

•••Repeatability — Maximum shift in operating voltage 
between successive firings of the tube.

Fig. I. A 5-potentiometer assembly 
showing the polarizing plug-in base.

Tandem 
Mounted 

Potentiometers
RAYTHEON VOLTAGE REGULATOR AND REFERENCE TUBES

give you this complete range to choose from — each and every one a great performer

TYPE

OA2
OB2
CK1017
CK1022
CK1037
CK1038
CK1039
CK5651*
CK5651WA*
CK5783*
CK5783WA*
CK5787
CK5787WA
CK5962
CK6213 ___

MAX. DIMENSIONS 
INCHES

MIN.
STARTING 
VOLTAGE 
SUPPLY

OPERATING 
VOLTAGE 
(Approx.)

MIN. 
OPERATING 
CURRENT

MA.HEIGHT DIAM.
2.63 .75 180 150 5.
2.63 .75 127 108 5.
2.69 .75 750 700 0.005
2.69 .75 1100 1000 0.005
1.75 .40 730 700 0.005
1.75 .40 930 900 0.005
1.75 .40 1230 1200 0.005
2.13 .75 115 87 1.5
2.13 .75 115 84.5 1.5
1.63 .40 125 87 1.5
1.63 .40 125 86 1.5
2.06 .40 135 100 5.
2.06 .40 135 100 5.
2.69 .75 730 700 0.002
1.38 .40 200 130 1.0

MAX. 
OPERATING 
CURRENT 

MA.
30.
30.
0.055 
0.055
0.100
0.055 
0.100 
3.5
3.5
3.5
3.5

30.
25.
0.055 
2.5

MAX.
REGULA­

TION 
VOLTS

RAYTHEON MANUFACTURING COMPANY

RAYTHEON MAKES ALL THESE:

■¡ROM one to 18 of these high precision tandem-
■ mounted potentiometers can be compactly mounted 
on one shaft in a new plug-in assembly shown in 
Fig. 1. This assembly is mechanically secured, and 
the plug-in base assures correct polarization.

As shown in Figs. 2 and 3, one or more taps can 
be provided and located to within one winding con­
volution on these series 52 potentiometers made by 
Clarostat Manufacturing Company, Inc., 1 Washing­
ton Street, Dover, N. II. These units are available 
in resistance values from 10 to 100,000 ohms, with 
resistance tolerances of ±5%. Potentiometers with 
tolerances of ±0.5% also are available.

Made linear or non-linear, the linearity accuracy 
of the potentiometers is ±0.5, or a voltage ratio 
accuracy of 0.005 where resolution permits. Power 
rating is 3w at 40°C, non-linear, with approximately 
0.01 w per degree of rotation. The insulation will 
stand lOOv a-c in these low-loss, arch-shaped, phenol­
ic casings. The control can be rotated 358°.

Each section needs a maximum torque of 1 oz-in. 
The assemblies exceed JAN-R-19 specifications, and 
can be used in servomechanisms, range finders, fire 
controls and computing devices. ▲ These products 
will be displayed at the Radio Engineering Show in 
Booths 725 and 727.
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MARKER GENERATOR

one

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

1954 March 1954ELECTRONIC DESIGN

uracy 
ratio

Power 
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UHF Frequency Meter Type 587 provides a 
method of accurate absolute frequency mea­
surement in the UHF range.

oz-in. 
, and

Complete data and 

specifications will be 

forwarded promptly 
upon request to De­
partment D-3.

See the Complete Line 
at the I.R.E. Show

BOOTHS 293-295 
INSTRUMENTS AVE.
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Fig. 2. Front and back views of 
potentiometer showing the side 
minal lugs (bottom) for checking 
tion voltages.

The Type 909 Marker Generator — precision 
engineered by PRD-provides frequency 
markers of crystal accuracy, which are added 
electronically to the response pattern. This is 
accomplished by connecting the Marker Gen­
erator to a special marker injection circuit in 
PRD’s Type 907 Sweep Frequency Oscillator.

for PRD’s VHF-UHF
Sweep Frequency Generator

f TYPE 587 FREQUENCY METER
CAVITY TYPE METER: May be connected as Reaction 

or Transmission Type
FREQUENCY RANGE: 400-1000 mc/s
ACCURACY: ±0.2%
Q FACTOR: Approx. 1000 (not less than 600) 
READING: Direct

4 TYPE 907 SWEEP FREQUENCY GENERATOR 
WIDE RANGE: 40 to 900 mc/s
WIDE SWEEP: At least 40 mc/s for UI^
HIGH OUTPUT; At least 0.3 volts over entire range 
OUTPUT IMPEDANCE: 50 or 75 ohms 
LOW RADIATION: 10 /*v or less

< TYPE 909 CRYSTAL MARKER GENERATOR
GENERATOR: Crystal Oscillator, Harmonic 

Amplifiers
OUTPUT: 2, 10 or 50 mc/s ( ±,0(%) markers 

%p to 2000 mc/s
OUTPUT CONTROL: Marker amplitude

continuously adjustable
OUTPUT IMPEDANCE: Both high l°w 
RADIATION: Low



for durable
-^and dependable New Products ...

A U-H-F Beam Power Tube
Delivers 1 5kw at 500Mc, 12kw at 900Mc

A Miniature Shielded Cables
High Temperature, Highly Felixble Design

The “super-flex­
ible” miniature 
shielded cables 
made by this firm 
are now available 
with a tough outer 
jacket of Teflon. 
The jacket protects 
against mechanical

Th 
chror 
terns, 
gain 
align

Th 
base 
mech 
sides 
ehasi

A complete range of sizes and designs of 
terminals, lead-ins and stand-offs for hermetic 
sealing is offered by Stupakoff. Made with 
Kovar metal, the ideal alloy for sealing to 
hard glass, Stupakoff Seals are durable and 
dependable. These are not mechanical com­
pression seals, but are permanently fused by 
chemical interaction. They may be installed 
by conventional assembly techniques.

STUPAKOFF CERAMIC 
& MANUFACTURING COMPANY

Writ» for a copy of tho now Stvpakoff 
Catalog 453, giving details of over a 
thousand sizes and styles of Stupakoff 
Seals.

LATROBE, PENNSYLVANIA
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Capable of delivering 12kw at 900Mc or 15kw at 
500Mc, the type 6448 water-cooled Beam Power Tube 
shown here (and on the front cover) is designed to 
provide greater economy, efficiency, and simplicity 
in color and monochrome TV broadcasting and high 
frequency communications. It measures 7-3/8" in 
length by ll-3/8"diam, and has a centrally located 
plate surrounded by the other elements in a tetrode 
design. This construction permits unusually accurate 
alignment of elements and enables only one set of 
cavities to tune the entire u-h-f TV band.

Intended for operation as a grid-No. 1-driven 
power amplifier up to lOOOMc, the 6448 also can op­
erate in CW service delivering 14kw at 400Mc.

Effective bypassing of grid-No. 2 to cathode is pro­
vided by a built-in capacitor. Ducts for water-cooling 
the plate, the grid-Nos. 1 and 2 blocks, and the 
cathode block are built-in and have simple hose con­
nections. Other features include low-inductance, large- 
area, r-f electrode terminals insulated from each 
other by low-loss ceramic bushings; relatively low 
output capacitance; and low feedback capacitance.

These various features provide high gain in broad­
band TV service without the need for neutralization. 
Tube Department, Radio Corporation of America, 
Lancaster, Pa. A This tube will be on display at 
Booth 151-153 at the Radio Engineering Show.

damage, and at the same time electrically insulates 
the metallic shield.

The cables are supplied in many standard construc­
tions, including single and multi-conductor types, 
with conductor sizes ranging from No. 20 to 30 AWG. 
Both outer jacket and conductor dielectrics are 
Teflon, permitting continuous operation at tempera­
tures from —90° to +250°C, with maximum opera­
ting voltages to lOOOv rms. The outer jackets are 
available in any one of 10 solid colors. Tensolite 
Insulated Wire Co., Inc., Dept. ED, Tarrytown, N. Y. A This product will be on display in Booth 647 at the 
Radio Engineering Show.
CIRCLE ED-23 ON READER-SERVICE CARD FOR MORE INFORMATION

A Point Contact Transistors
For Varied Applications

These two transistors 
should have many applica­
tions in computers, and 
telephone and communica­
tions systems. The Type 
No. OC50 is designed for 
amplifying purposes, and 
the Type No. OC51 is 
for switching operations.

The transistors are con­
structed for complete uni­

formity of characteristics and reliable performance 
by maintaining extremely tight manufacturing toler­
ances, both physically and electrically. Amperex Elec­
tronic Corp., 230 Duffy Ave., Hicksville, L. I., N. Y. A This product will be on display in Booth 273-75 at 
the Radio Engineering Show.

»
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The LFE OSCILLOSCOPEA Germanium Diodes

Model 401 FEATURES

ulates

CIRCLE ED-27 ON READER-SERVICE CARD FOR MORE INFORMATION

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

A Induction Potentiometer
Withstands 750 F

ATION

steel case is provided for corrosion

CIRCLE ED-29 ON READER-SERVICE CARD FOR MORE INFORMATIONCIRCLE ED-28 ON READER-SERVICE CARD FOR MORE INFORMATIONCIRCLE ED-26 ON READER-SERVICE CARD FOR MORE INFORMATION
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Size is less than 1/4" diam

filled with a silicone imprégnant. As a result, this 
design will withstand repeated temperature and 
humidity cycling with no adverse effects on electrical 
characteristics.

long. The
flexible leads permit simple, easy mounting. Life is 
better than 10,000 hours. Shunt capacity is Immfd 
average. Seven different types of diodes are available, 
providing a variety of characteristics. Selenium-In­
telin Dept., Federal Telephone and Radio Co., 100 
Kingsland Rd., Clifton, N. J. A This product will be 
on display in Booth 887 at the Radio Engineering 
Show.

con­
uni-
ance 
oler- 
Elec- 
L Y. 
^5 at

wattage sensitive applications, and for requirements 
where one relay must perform a large number of 
switching functions with minimum input power. They 
can be furnished with great resistance to shock and 
vibration and to withstand wide temperature varia­
tions. Coil and contact spring terminals at the 
mounting end facilitate concealed wiring of either 
individually or strip mounted relays.

Relays are available in any voltage up to 440v 
60cy a-c, and up to 230v d-c. They are furnished with 
a great variety of contact combinations; single or 
twin contacts; snap action contacts; coil resistance 
from 0.12 ohms to 21.000 ohms; and time delay from 
slow release to 125millisec. Other variations are avail­
able to specifications. Magnecraft Electric Co., Dept. 
ED, 1442-A W. Van Buren St., Chicago 7, Ill. A This 
product will be on display in Booth 676 at the Radio 
Engineering Show.

LABORATORY for ELECTRONICS, INC.
75-5 Pitts Street • Boston 14, Moss.
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The Class 22 ser­
ies of telephone 
type relays is fur­
nished in hermetic­
ally sealed, dust- 
tight enclosed 
types, or in open 
types. The relays 
are especially 
adaptable to low

voltage is produced linearity proportional to the rota­
tion of the shaft.

The potentiometer is continuously rotatable, but 
useful only over an angular range of ±30°. With a 
weight of 5 oz, it measures (approx) 1.4" diam x 
2.3" overall length. Excitation is 26v at 400cy; input 
power is 0.5w; transfer characteristic 0.4v/degree 
±3%; phase shift (output/input) is less than 5° 
leading; output load is 10,000 ohms (min) ; and total 
null output voltage is 25mv rms (max). American 
Electronic Mfg., Inc., Dept. ED, 9503 W. Jefferson 
Blvd., Culver City, Calif. A This product will be on 
display in Booth 728 at the Radio Engineering Show.

A Printed Circuit l-F Strip 
For Monochrome TV Receivers

The Model 293T 
Induction Poten­
tiometer is de­
signed to operate 
at temperatures up 
to 750°F. It has 
no brushes and 
thus is insensitive 
to vibrations and 
shock. A stainless 
resistance. Output

A Miniature Relays 
Telephone Type

Linearity 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 rhe 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.

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.

This 40Mc printed circuit i-f strip is for mono­
chrome TV receivers using inter-carrier sound sys­
tems. The strip is an in-line design featuring high 
gain and full band pass response. It can be pre­
aligned and tested to customer specifications.

The laminate used for the transformers and the 
base circuit has excellent electrical characteristics and 
mechanical rigidity. The windings are etched on both 
sides of the material. Tuning adjustments are above 
chassis through openings in the transformer cans.

Bandwidth is 3.75Mc (between 6db points). There 
are three i-f stages plus a crystal detector. Plate 
supply is 150v, filament supply 6.3v (parallel), and 
current drain is 28ma. Overall size is 8-3/8" x 
1-29/32", and weight is 5.3 oz. The Allen 1). Cardwell 
Manufacturing Corp., Dept. ED. Plainville, Conn. 
A This product will be on display in Booth 710 at 
the Radio Engineering Show.

Single-Crystal-Stabilized Design

These diodes use the same high-quality single 
crystal germanium as in transistors. The casing is 
made from a non-porous ceramic, and each end is 
vacuum-sealed with a plastic which firmly bonds 
to both case and leads. In addition, the diode is

PRICE

LINEARITY OF VERTICAL DEFLECTION

ACCURATELY CALIBRATED SWEEP DELAY

BUILT-IN TRIGGER GENERATOR

HIGH SENSITIVITY AND WIDE FREQUENCY 
RESPONSE OF Y-AXIS AMPLIFIER



CORES 
from 

STOCK

EE5001 
Insert Iron Core

4

+ ,oo5

Economy means:

• HIGHEST PERFORMANCE

HIGHEST QUALITY 
MATERIALS

• UNIFORM HIGH 
QUALITY

LOWEST COST

STANDARDIZATION

In response to consistent demand, we guaran­
tee prompt delivery of iron cores . . . right 
from stock ... at volume prices. We carry in­
ventories of cores proven to be of the widest 
and highest use . . . standard enough in me­
chanical and electrical specifications so that 
with little effort your design engineers may 
apply these cores to a wide variety of uses.

We invite your inquiry . . . literature is avail­
able upon request!

If you still need “Custom Engineered Cores”, 
send your specifications.

DELIVERY FROM STOCK

9540 Tulley Avenue Oak Lawn, Illinois
CIRCLE ED-30 ON READER-SERVICE CARD FOR MORE INFORMATION
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New Products . . .

A Deposited Carbon Resistors
Ratings from 0.25w to 2w

This line of hermetically sealed deposited-carbon 
resistors is available in ratings from 0.25w to 2w. 
These units are completely sealed in steatite housings, 
assuring positive protection against moisture. Illus­
trated are the 0.25w and the 2w sizes, the smallest 
and largest units in the line.

Also available are resin coated types manufactured 
to MIL-R-10509A, glass enclosed and helium filled 
high stability types, and high frequency rod and disc 
units. Mepeo, Inc., Dept. ED, Morristown, N. J. 
▲ These products will be on display in Booth 439-441 
at the Radio Engineering Show.

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

A Pulse Waveform Source
Has 0.2/xsec to 60,000/isec Range

The Unit Pulser 
is a compact, ver­
satile source of 
pulse waveforms 
for the laboratory. 
It has a self-con­
tained oscillator, 
making it indepen­
dent of external

synchronizing signals for most applications. It can 
be applied in transient studies on passive networks, 
square-wave testing of amplifier systems, and as a 
source of pulse-modulation voltage for r-f signal 
generators and oscillators. When synchronized by an 
external source of pulses or sine waves, it can also 
be used as a simple time-delay generator over its 
range of pulse durations.

Pulse duration is from 0.2/isec to 60,000/xsee in 
four continuous ranges, with an accuracy of ±10% 
or 0.2/isec, whichever is greater. Pulse repetition rates 
are 30cy, 60cy, both synchronized to power line; and 
lOOcy, 200cy, 500cy, lOOOcy, 2000cy, 5000cy, lOkc, 
20kc, 50kc, lOOkc, all ±10% or 20cy, whichever is 
greater. Rise time is 0.5/isec. General Radio Com-
pany, Dept. ED, 275 Massachusetts Ave., Cambridge 
39, Mass. A This product will be on display in Booth 
251-255 at the Radio Engineering Show.

CIRCLE ED-32 ON READER-SERVICE CARD FOR MORE INFORMATION

CHECK LISE
COMPONENTS FOR THE 

ELECTRONIC INDUSTRY

y CONNECTORS (AN Types)
•RECEPTACLES

•PLUGS

• CAPS

• CABLE CLAMPS 

Presturized — Waterproof 

High Voltage — Capacitor

y CONNECTORS (RF Types)

• UHF • BNC • BN

• PULSE and TRIAX 

TYPES

y RACK & PANEL Types
• Special DT

• DTGS • DTKS

• DT HIGH VOLTAGE

• DT MINIATURE

New 1954 Layout 
Bulletin Available

y CABLE ASSEMBLIES
• STANDARD MOLDED

• SPECIAL

• RIGHT ANGLE

• COAXIAL

r

y MISC. COMPONENTS

Write for
Catalog1.

H. H« BUGGIE, Inc 
726 STANTON STREIT 

TOLIDO 4, OHIO

• VIDEO JACKS—PLUGS

• SHORTING PLUGS

• SPECIAL JACKS—FEED THRU

• SWITCH BOOT

• SEALING-GASKETING DEVICES

• POLARIZED CONNECTORS

• UHF MOBILE ANTENNA

• ROTARY SHAFT SEALS

• CABLE CLAMPS e

*

PULSE

CIRCLE ED-33 ON READER-SERVICE CARD C
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A Vacuum Variable Capacitor
Has 4-40mmfd Range

The Type VAC vacuum 
variable capacitor is recom­
mended as a neutralizing 
capacitor in commercial ap­
plications, and for service 
in the amateur field. It has 
a capacity range of 4-40- 
mmfd with a non-linear 
variation that makes tun­
ing easier at the low capac­
ity end. It is rated at 
42amp rms at lOkv peak 
(and 22Mc). The voltage 
rating of lOkv peak is de­

termined at maximum capacity and increases rapidly 
as the plates are separated at lower capacities.

The unit is 5" long x 2-5/8"diam, with a l/4"diam 
tuning shaft. Jennings Radio Manufacturing Corp., 
Dept. ED, P. O. Box 1278, San Jose 8, Calif. A This 
product will be on display in Booth 436 at the Radio 
Engineering Show.

CIRCLE ED-34 ON READER-SERVICE CARD FOR MORE INFORMATION

A Tube Tester
Type

The Model 981 
Type 2 Tubecheck­
er provides for the 
accurate, rapid 
measurement of 
proportional mu­
tual conductances, 
emission character­
istics of rectifiers 
and diodes, and the 
firing potential 

limits of voltage regulators and low power thyratrons. 
A feature is the provision for accurate meter measure­
ment of leakage resistance, as high as 5 Meg, between 
Ihe tube elements. In addition, the instrument 
measures transconductance up to 24,000 micromhos, 
in four ranges.

Multiple switching permits any combination of 
tube connections to be made. Three toggle switches 
make it possible to quickly check and compare the 
respective sections of twin-section tubes at only one 
setting of the selector switch. Sockets are provided 
for all conventional tube type bases as well as acorn, 
and 7 and 8 pin subminiatures. The instrument also 
includes a roll chart which places complete tube test 
data at the user’s fingertips. Weston Electrical Instru­
ment Corp., Dept. ED, 614 Frelinghuysen Ave., 
Newark 5, N. J. ▲ This product will be on display 
in Booth 533-535 at the Radio Engineering Show.

ARD
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to follow the leader - precisely - specify

‘T3oelcam_>

Synchros
P

erfection of detail is the difference 
between a good performance and 
the very finest—like the coordinated 

attack and release of a brilliant string 
section. The precision with which doel- 
cam Synchros transmit and receive elec­
trical information is unsurpassed in a 
precision industry.

doelcam Synchros are tested and 
perfected standard military components 
for use in servomechanisms, computers, 
and automatic control systems. Many 
thousands have been delivered under 
Prime Government Contracts, which 
until recently absorbed our entire out­
put. Now, the added facilities of our 
new plant enable us to make these out­
standingly precise units available for 
general military and industrial usage. 
Your inquiry is invited.

Write for 
Bulletins 10

SIZES 
and Excitation

SIZE 11 1.062" O.D.
115v 400 Cycles

SIZE 15 1.437" O.D.
115v 400 Cycles

SIZE 23* 2.25" 0.0.
115v 60 A 400 Cycles

SIZE 31 3.10" O.D.
115v 60 Cycles

TYPES
Torque 

Transmitters

TYPES 
Torque 

Receivers

TYPES 
Control 

Transmitters

HCX4a

TYPES 
Control 

Transformers

HCT4a

31TX6

15CX4a 
15CDX4a

15CT4a 15TDX4a 15TR4a

23CX4a 23CT4a 23TX4a 23TR4a
23CX6 23CT6 23TR6
23CDX4a 23CT6a 23TR6a

'All Type 23 Synchros are available with keyed or splined shafts.

Doelcam-designed Torque Receiver Error 
Tester has established an entirely new 
quality level for Type "TR” Synchros

SIZE 11
1.062” O.D. 
Specification 
MILS 16892 (BuOrd)

SIZE IS
1.437” O.D. 
Specification 
MIL S-16892 (BuOrd)

SIZE 23
2.25* O.D.
MIL S-12472 (ORDÌ 
FXS-1066 (ORD)

SIZE 31 
3.10" O.D. 
Specification 
MlbS-12472 (ORD)

'Doelcam^ corporation
SOLDIERS FIELD ROAD, BOSTON 35, MASS. 

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

Instruments for Measurement and Control 
Gyroscopic Instrumentation • Servomechanisms 

Synchros * Microsyns * Servo Motors

CIRCLE ED-36 ON READER-SERVICE CARD FOR MORE INFORMATION
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DISCAP 
CERAMIC 

CONDENSERS

RMC

New Products . . .

A Rotary Selector Switches 
Can Handle Eight Circuits

RMC 
.005

RMC
R

DISCAPS
...the right way to say 
ceramic capacitors

GUARANTEED MINIMUM VALUE
Z POWER FACTOR: 1.5% Max. @ 1 KC (initial)

/ POWER FACTOR: 2.5% Max. @ 1 KC (after humidity)

WORKING VOLTAGE: 1000 V.D.C.
TEST VOLTAGE (FLASH): 2000 V.D.C.
LEADS: No. 22 tinned copper (.026 dia.)

INSULATION: Durez phenolic—vacuum waxed

INITIAL LEAKAGE RESISTANCE: Guaranteed higher than 7500 A
megohms

AFTER HUMIDITY LEAKAGE RESISTANCE: Guaranteed higher
than 1000 megohms

The “17AS” series of subminiature rotary selector 
switches offers a means of switching as many as eight 
different circuits with one compact assembly. Assem­
blies are available with from two to eight switching 
units and from two to eight detent positions, with a 
45° angle between detents. Virtually any switching 
sequence is possible.

The switches are panel sealed. They are highly 
compact; the eight-switch assembly requires only a 
l-17/64"diam mounting surface, and its overall length 
is less than 4".

The design uses spdt switching units. Terminals 
are drilled solder type (illustrated) or rap-around 
type turret terminals. The switches are rated for an 
inductive load of 3amp at 30v d-c, and lOamp at 
125v or 250v a-c. Micro Switch, Dept. ED, Freeport. 
Ill. A This product will be on display in Booth 
574-576 at the Radio Engineering Show.

CIRCLE ED-38 ON READER-SERVICE CARD FOR MORE INFORMATION

A “A” and “B” Batteries
For Portable Radios

CAPACITY LIMITS
25 TO 65 C 

TYPE B DISCAPS

TEMPERATURE C

I. R. E. Show

SEND FOR SAMPLES AND TECHNICAL DATA

RADIO MATERIALS CORPORATION
GENERAL OFFICE: 3325 N. California Ave., Chicago 18, III.

FACTORIES AT CHICAGO, ILL. AND ATTICA, IND.
DISTRIBUTORS: Contact Jobbers Sales Co., 146 Broadway, Paterson L N. J.

CIRCLE ED-37 ON READER-SERVICE CARD FOR MORE INFORMATION
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These two “Ev- 
eready” long life | 
batteries are a low- I 
cost complement j 
for personal port­
able radios. At 
right in the illus- i 
tration is the No. 
964 l-l/2v “A” I 
battery, which 
measures 1-3/8" 
diam. x 4-11/64" 
high and weighs I

5-9/10 oz. At left is the No. 437 75v “B” battery, 
which measures 1-15/16" x 1-15/32" x 6-15/32" high | 
and weighs 14-3/4 oz. National Carbon Co., Div. of 
Union Carbide and Carbon Co., Dept. ED, 30 E. 42nd 
St., New York 17, N. Y. A These products will be on 
display in Booth 527-531 at the Radio Engineering 
Show.
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highly 
only a 
length

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

¡elector 
s eight 
Assem - 
itching 
with a 
itchinjr
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minais 
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for an 
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Booth

a low- 
ment 
port-

The “Transamp” 
line of miniatur­
ized transistor am­
plifiers is for low 
and medium power 
audio frequency 
applications, in 
eluding intereom- 
ni unication 
systems, pre-ampli­
fiers, hearing aids, 
audio repeaters,

vhich 
1-3/8" 
1/64" 
eighs 
ittery, 
* high 
)iv. of 
.42nd 
be on

ee ring

A Transistor Amplifiers 
Compact, Potted Units

and many other applications where miniature size, 
light weight, and long life are valuable. Features 
include low noise, high efficiency low voltage opera- 
fion, and high gain with uniform spectrum character­
istics.

All units are in transformer type housings, specially 
potted to resist moisture, shock, and vibration. Stand­
ard models are available, as well as models designed 
to meet special commercial or military requirements.

The Type LL, illustrated, is a typical unit for use 
in a portable power megaphone. Characteristics in­
clude 30db gain; frequency response of 200-5000cy 
within ±2db; output impedance of 4-8 ohms; and 
output power of O.lw. Input power may be supplied 
from a 3v flashlight cell. The Type LL contains the 
transistor amplifier and all circuit elements including 
Ihe input and output matching transformers. Elec­
tronic Research Associates, Inc Dept. ED, P. 0. Box 
29, Caldwell, N. J. A These products will be on dis­
play in Booth 216 at the Radio Engineering Show.

AATION 

i 1954

A Direct Reading Meter 
Checks Inductance, Capacitance

rhe Type 130 “L,C
AI >ter” is a direct reading ugaNgJtD - I
H ter for small values of ■ ■ (■■■■Bi
ii uctaur.p and «‘apacitanop Y

. .-.mipoiients and circuits B . * J
|i has five ranges coverine MBH Be|MBH| 
(i {, 0-10, 0-30, 0-100, and ^^^B
n 500 microhenries or mi- I

•microfarads, accurate I ■ IB I 
within 5% of full scale. I

Hu1 meter provides quick
readings while circuit I^HMB^MaeaaNHEEB 
changes are being made.

It also is convenient for component testing, sorting, 
and color code checking. Weight is only 9 lbs. Tek­
tronix, Inc., Dept. ED, P. O. Box 831, Portland 7, 
Ore. A This product will be on display in Booth 
129, 131 at the Radio Engineering Show.

Manufacturers of Power Transformers • Distribution Transformers • Toad Ratio Control E
Transformers • Step Voltage Regulators • Unit Substations • Electronic Transformers *

SALES OFFICES IN AU PRINCIPAL CITIES • FACTORIES AT ST. LOUIS 20, MISSOURI AND TORONTO, ONTARIO, CANADA
CIRCLE ED-42 ON READER-SERVICE CARD FOR MORE INFORMATION

Specialty type transformers are now available to Industry for appli­

cations which require the quality and superior performance character­
istics of Moloney Transformers. Engineered to your specifications, 
tested to your specifications, performance to your specifications. Pro­
duced in any quantity . . . send your inquiry to us now for prompt 
attention.

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

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



New Products IDEAL
À Reflection Coefficient Meter
Compact, Wide Range Instrument

ACT

MALLORY

laboratory
the instrument is used without the coupler,ANOTHER EXAMPLE OF

CIRCLE ED-44 ON READER-SERVICE CARD FOR MORE INFORMATION

WATERMAN PRODUCTS INCLUDE

chemicallyand is

CIRCLE ED-45 ON READER-SERVICE CARD FOR MORE INFORMATIONCIRCLE ED-43 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE ED-46 ON READER-SERVICE CARD
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for complete data, write to 
P. R. Mallory & Co. Inc. 
Indianapolis 6, Indiana

than 1%; 
ambient at

MERCURY BATTERIES and 
SILVERLYTIC CAPACITORS

PHILADELPHIA 25, PA.
CABLE ADDRESS: POKETSCOPE

better
212° F

MODEL S-4-C

receiver, 
. Sierra

protection; storage stability of 
and stability of better than 1% at 
50% nominal rating.

It resists abrasion and impact,

Also perfectly suited to 
transistor applications, 
these tiny, Mallory - 
developed Silverlytic 

Capacitors have been expressly designed 
for the requirements of low voltage 
circuits and miniaturization.

S-4-C SAR FULSESCOFE® 
S-5-A LAB FULSESCOFE 
S-6-A BROADBAND FULSESCOFE 
$-11-A INDUSTRIAL FOCKETSCOFE® 
S-12-B JANizad RAKSCOFE® 
S-14-A HIGH GAIN FOCKETSCOFE 
S-14-B WIDE BAND FOCKETSCOFI 
S-15-A TWIN TUBE FOCKETSCOPE 
RAYONIC® Cathode Ray Tube* 
and Other Associated Equipment

Electronic Corp., Dept. ED. 1050 Brittan Ave., San 
Carlos, Calif. A This product will be on display in 
Booth 711 at the Radio Engineering Show.

ing dial. For operation

inert to common solvents and plasticizers. Except 
for the “Panclimatic” coating, the resistors are identi­
cal with the older types. Rockbar Corp., Dept. ED, 
215 E. 37th St., New York 16, N. Y. A This product 
will be on display in Booth 312 at the Radio Engi­
neering Show.

WATERMAN PRODUCTS CO., INC

DIRECT-READING 
DELAYED SWEEP 
ACCURATE TO 
0.1%

The Model 13611 
is designed for 
rapid measurement 
of reflection coeffi­
cient or vswr. It 
provides a simple 
method of match­
ing loads to lines 
to minimize re­
flected power, and 
may also be used 
as a wide range

Designed Specifically for 
TRANSISTOR APPLICATIONS 

Available Now in 
PRODUCTION QUANTITIES

laboratory receiver. It may be readily used by non­
technical personnel.

The instrument includes a local oscillator tunable 
from 92Mc to 355Mc, and an i-f. amplifier centered 
at 60zt2Mc. The oscillator produces a strong second 
harmonic in the range 184Mc to 710Mc, and a third 
harmonic at 276Mc to 1065Mc. Either the fundamen­
tal, second, or third harmonic may be used to mix 
with the incoming signal to produce the 60Mc i-f 
signal.

The meter is supplied with a Wideband Directional 
Coupler for insertion into the transmission line under 
test. Once the simple connections have been made, 
operation consists merely of selecting the desired local 
oscillator frequency on a direct reading dial, and 
reading reflection coefficient or vswr on the adjoin-

TRANSISTORIII

CIRCUITS

A Deposited Carbon Resistors 
Stability Better Than 1 % at 212°F

A black “Panclimatic” protective coating is now 
being applied to all “Welwyn” High Stability De­
posited Carbon Resistors. The new coating provides 
complete reliability from —90° to -¿-300 F; moisture

PIONEERING...
The SAR PULSESCOPE, model S-4-C, is JANized (Gov’t Model No. 

OS-4), the culmination of compactness, portability, and precision in a pulse 
measuring instrument for radar, TV and all electronic work. An optional 
delay of 0.55 microseconds assures entire observation of pulses. A pulse rise 
time of 0.035 microseconds is provided thru the video amplifier whose sensi 
tivity is 0.5V p to p/inch. The response extends beyond 11 me. A and S 
sweeps cover a continuous range from 1.2 to 12,000 microseconds. A directly 
calibrated dial permits R sweep delay readings of 3 to 10,000 microseconds 
in three ranges. In addition, R sweeps are continuously variable from 2.4 to 
24 microseconds; further expanding the oscilloscope’s usefulness. Built-in 
crystal markers of 10 or 50 microseconds make its time measuring capabilities 
complete. The SAR PULSESCOPE can be supplied directly calibrated in 
yards for radar type measurements. Operation from 50 to 400 cps at 115 volts 
widens the field application of the unit. Countless other outstanding fea­
tures of the SAR PULSESCOPE round out its distinguished performance.

9'/«" x IVA" x 17 Va
31 5 Poundt

9
 Mallory Mercury

Batteries are ideally 
Æ&l suited for the power
I IL- supply requirements of

transistor circuits. 
Available as single cells or multi-cell 
packs in a wide range of voltages, they 
deliver the constant energy output 
needed for best results.

4.^1

MallorYWATERMAN PRODUCTS

SAR 
PULSESCOPE
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germanium diodes

AVAILABLE WITH OR WITHOUT LEADS

ACTUAL

| UHF TV MIXERS
Germanium Low Noise Types. 
Less than 10 db noise figure in 
newest codes. Available: equiva­
lents to 1N72, 1N82, INI 10, 
1N113, 1N114 and 1N147.
|GENERAL PURPOSE DIODES 
Hermetically sealed. No fragile 
glass. Moisture-proof silica-filled 
phenolic cases. Available: 1N34, 
1N34A, 1N38, 1N38A, IN39, 
1N51, 1N52, 1N54, 1N54A, 
1N55, 1N55A, 1N56, 1N56A, 
IN58, 1N58A, 1N60, 1N63, 
1N64,1N69, IN70, 1N75, 1N81.
| HIGH FORWARD 

CURREHT TYPES
Up to 200 ma. @ 1 v. Only 1/5 
volt drop max. at 1 ma. forward.

| MICROTEMP UHITS
For high reverse resistance at 
elevated temperatures.

For data sheets and complete 
information on CLEVITE diodes, 
transistors and transistor test sets, 
write Dept. D3.

A Airflow Measuring Kit
Checks Air Velocity and Turbulence

H
This kit allows 
not only the deter­
mination of air 
velocity in an air 
duct at the point 
of insertion, but 
also makes possible 
a practical evalua­
tion of conditions 
of turbulence.

Especially valuable for checking electronic equip­
ment cooling setups, it consists of a Model 2A airflow 
interlock switch, together with a set of eight inter­
changeable snap-on vanes. The units are housed 
together in a convenient plastic box. Rotron Manu­
facturing Company, Dept. ED, Schoonmaker Lane, 
Woodstock, N. Y. A This product will be on display 
in Booth 581-583 at the Radio Engineering Show.
CIRCLE ED-48 ON READER-SERVICE CARD FOR MORE INFORMATION

A Integrating Gyros
Precision Control Devices

The main fea­
ture of the Her­
metic Integrating 
Gyros is single 
gimbal flotation, in 
which a viscous

tually eliminates static

fluid fills the gap 
between the gim­
bal drum and outer 
case. The fluid vir-

friction, provides viscous re-

ACTUAL

i.'-

QK12S-L 
-

conn»

Saa than at tha I.R.E. SHOW 
388 Micrawava Avaaua

knob-actuated locking. 
Knob (LT) map be on 
either plug or recep.

QtEttMT

for HIGH CURRENT 
HIGH ARC RESISTANCE 

HIGH DIELECTRIC 
RUGGEDNESS 

COMPACTNESS 
QUICK DISCONNECT

High acceptance is also a feature of Winchester Elec­
tronics’ Connectors resulting from the exceptional service 
they give in critical applications. These patented* Con­
nectors have the following SPECIAL FEATURES:

Transistor Products,inc.
SNOW AND UNION STREETS, BOSTON 35. MASSACHUSETTS 

AN OPERATING unit of

CIRCLE ED-47 ON READER-SERVICE CARD

straint, and absorbs shock and vibration disturbances. 
Gimbal bearing friction has been reduced to less than 
1 dyne-cm. Though sensitive and accurate, the gyros 
withstand all conditions imposed by high speed flight.

There are three gyros in the group. The HIG-4 
i can be best utilized as a rate gyro for measuring 
very fast turn rates or for short time fire control plat­
form stabilization ; its angular momentum is 104gm- 
em2/sec. The HIG-5 satisfies essentially the same 
functions as the HIG-4; it cannot measure such high 
turning rates, but it is capable of lower drift rates in 
a platform stabilization application. Angular momen­
tum of the HIG-5 is 105gm-cm2/sec.

The third unit is the HIG-6. It is primarily in­
tended for long-term platform stabilization in naviga­
tional systems. It has been designed with extremely 
low drift rates and drift uncertainties. Angular mo­
mentum is 0.725 x 106gm-cm2/sec. Minneapolis-Honey­
well Regulator Co., Dept. ED, 2753 4th Ave., S, Min­
neapolis 8, Minn. A These products will be on display 
in Booth 741-743 at the Radio Engineering Show.

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

POLARIZING: Heavy guide pilot and socket in­
sure self-alignment of contacts as well as polari­
zation.

SELF-ALIGNING: Individually floating contacts 
assure self-alignment.

QUICK-DISCONNECTING: Individually spring 
loaded contacts enable ease of separation. Forcing, 
which results in damage, is eliminated and spe­
cial levers are not required.

PRECISION MACHINED CONTACTS: Fins from 
brass bar (QQ-B611) and sockets from spring 
temper phosphor bronze bar (QQB-746a). They

are gold plated over silver for consistent low 
contact resistance, reduction of corrosion and ease 
of soldering.
MOLDED MELAMINE BODIES: (MIL-P-14) Min­
eral-filled and fungus-proof. Provide mechanical 
strength as well as high arc and dielectric 
resistance.
ONE-PIECI CONSTRUCTION: Eliminates unnec­
essary creepage paths, moisture and dust pockets, 
and provides stronger molded parts.

HOODS, CONNECTOR CLAMPS AND 
MOUNTING BRACKETS AVAILABLE.

WINCHESTER PRODUCTS AND WINCHESTER DESIGNS ARE AVAILABLE 
ONLY FROM WINCHESTER ELECTRONICS, INCORPORATED.

QRE Connectors are available with 6, 
12, 18, 24, 34 and 208 contacts.

* Patent Number 2.444,370

Wire or writ* our Salo« Department 
about your «poetai requirement«.

Winchester 
Electronics
INCORPORATED

Wert Ceuat Branch: 1729 WILSHIRE BOULEVARD 

SANTA MONICA, CALIFORNIA GUNMOOK, CONN., U.S.A.

CIRCLE ED-50 ON READER-SERVICE CARD FOR MORE INFORMATION
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mani 
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ment equipment. They are

From the very start when Fusite pioneered the 
first hermetic terminal that was an interfusion 
of glass and steel we aimed at a favorable 
weight-to-strength ratio.

hanc 
most 
free 
teni] 
G nd

FUSITI
TERMINALS

ELASTIC STOP NUT CORPORATION 
OF AMERICA

2330 Vauxhall Road, Union. N. J.

For information on all electronic fastener problem* 

write ESNA—address Dept. N56-357.

IS ( 
un

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

Here is the world's smallest self-locking nut, developed espe­
cially for your miniaturization program. Sizes as small as .109 
across flats. The famous red nylon locking collar clamps out 
severe shock and vibration—grips the bolt thread—holds adjust­
ment indefinitely. One-piece fasteners—no extra parts can drop 
into delicate equipment and short out circuits. Weight, installa­
tion space and assembly time are cut to a bare minimum. Nylon 
collar makes miniature ELASTIC STOP nuts reusable maux 
times. And the installed cost is considerably less than set screws 
or other double-operation fastening methods.

We suggest that any her­
metically sealed electrical 
component that may be 
called upon to fly should 
have rugged light weight 
Fusite Terminals.

A Vector Display Equipment 
Indicates TV Color Signal Components

values up to 100,000,000 megohms.
High stability is achieved with a special carbon 

coating on a steatite rod. The resistors can be used 
at high voltage with extremely low voltage coefficient 
of resistance. They can be soldered into a circuit or 
mounted on a panel or stand-off insulator.

Standard resistance tolerance is 10%, with closer 
tolerances available. Lengths are 1", 1-3/4", and 3". 
Resistance Products Co., Dept. ED, 714 Race St., 
Harrisburg, Pa.
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THE FUSITECORPORATION
6000 FERNVIEW AVENUS 

CINCINNATI 13, OHIO

High Value Resistors 
Up to 100 Million Megohm Units

Though there have been many improvements 
in both designs and materials our basic idea 
remains unchanged. Even a terminal which 
serves as a structural part (many of ours do) 
should not include unnecessary weight. Only 
where an actual interfusion of glass and metal 
exists can a light formed 
stamping be used. ,— 1 «L. _n

DESIGN HEADQUARTERS FOR SELF-LOCKING FASTENERS
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y| Model VDE-3 
« ’■ / : 81 displays in vector

i form the ebromi-
Y* nance components

‘ <*f standard color
I bar signa's, or the
I I piomineni chrom-

I mance components
immi anx composite
Ij TV signal. It also

I checks the aecu-
uHDHISHHRHHI racy of the color

signal, the drift in 
“Color Coders” and other generating equipment, and 
the alignment of “Color Coders” using a standard 
color bar signal. Self-calibrating and checking cir­
cuits are incorporated.

The VDE-3 comprises a DK-1 Decoder and Keyer, 
a BCO-1 Burst-Controlled Oscillator, a PS-1 Regu­
lated Power Supply, and a large oscilloscope having 
overlay accurately calibrated in degrees and ampli­
tude. Also displayed are a calibration reference circle 
and a center dot representing a no-signal condition. 
Calibrated limits are provided for each of the six 
color vectors and the color burst. Wickes Engineering 
& Construction Co., Dept. ED, 12th St. and Ferry 
Ave., Camden 4, N. J. ▲ This product will be on 
display in Booth 823 at the Radio Engineering Show.
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New Diode Clips 
Available in three styles

Now you can bene- 
ifit from a more relia- 

fe» fen ble, specially devel­
i I oped gripping power

featured in these new 
diode clips by C.T.C. 

g) © guaranteed for

quality performance.
The special grip­

ping power developed 
through heat treating to prevent fatiguing results in 
a vibration proof mounting with low contact resist­
ance. The clips, mounted by means of a single rivet, 
are designed for diodes having nominal pin diameters 
of .079", but will accommodate .069" to .085" diam­
eters. Three styles include: X2090-A with feed-thru 
solder lug; X2090-B with solder lug for top wiring; 
X-2090-C less solder lug, for printed circuit applica­
tions.

Clips are made of beryllium copper, alloy #25. 
Finishes art1 either .0002" brite alloy, or gold flash 
over .0002" silver. They have a maximum width of 

and stand b^2" when mounted.
For further data, write Cambridge Thermionic 

Corporation, 457 Concord Ave., Cambridge 38, 
Massachusetts.
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M Type H High
Megohm Resistors 
can be used in elec- & . .
trometer circuits.
radiation equip­
ment, photo-cell 
circuits, and high 
resistance stand­
ards in measure- 

available with resistance
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»roblemt

Glass Fiber Cloth

nominal 1.0 watts, maximum 0.3CO!Lt Sensi'

omc Products Co Dept. ED, 426-A

ALLIED CONTROL
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ALLI» CONTAOL COURANT, ING, 2 BAST IMS A VIN UI, NI W TOBA 21,N.Y

ACTUAL 
SIZE

lash 
h of

a espe- 
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ups out 
adjust-

installa­
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e many 
' screws

ELECTRICAL SPECIFICATIONS

ance. 
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eters 
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thru 
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bene- 
relia- 
ievel- 
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? new 
.T.C.

ENERS

MATION

ALTITUDES 70,000 feet or 1.3 inches of mercury

TERMINAL TYPES* Printed circuit, solder terminals 
and plug-in

CAPACITY! No sontacr to case 0.85 mmf un­
energized and 2.1 mmf energized

ATION
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CONTAIS: Maximum of double pole rated at .25 
amperes at 26.5 volts DC or 115 volts AC resistive

ib-Miniature Relay

Essex St., Salem, Mass.
CIRCLE ED-57 ON READER-SERVICE CARD

watts
Resistance—up to 1500 ohms
Voltage—up to 40 volts DC

TEMPERATURES Minus 6QC C to plus 125° C

VIBRATIONS 10G up to 500 cycles

SHOCKS 50G plus (operating)

SPEED OF OPERATIONS 1.5 millisecond at 
nominal voltage direct from battery supply volt 
and 1 millisecond with series resistance

Coated With Mica

This mica-coated Fiberglas cloth 
is coated by a method that produces 
uniform mica particle distribution, 
with the particles lying flat instead 
of in the usual random position. The 
process uses a selected grade of 
ground mica and a high dielectric 
silicone binder for producing a Class 
II (100% inorganic) insulating ma­
terial.

The cloth is suitable for trans­
formers, capacitors, core windings, 
high speed motors, and numerous 
other applications where special qual­
ities are required. It is available in 
25yd, 50yd, and 100yd 36" rolls, or 
tape from 1/2" to 2" widths.

Advantages of the coated material 
include: high flexibility; greater re­
sistance to abrasion, due to flat-lying 
particles; high dielectric breakdown 
(minimum resistance of 1500v/mil) ; 
heat resistance up to 250 ^C; high 
uniformity of potential gradient 
throughout; and long life. The same 
coating can be applied to other class 
B and A substances. Mica Coated

ALLIED TYPE KH REMMP 

weighs .032 oz. 
hoi low capacity for 

RF »witching

▲ Nylon Lacing Tapes 
For Electrical Harnesses

These two fungus-resistant nylon 
flai-braided lacing tapes, “Gudelace”, 
which has a wax finish, and “Gude- 
N lace”, which is wax-free, are used 
in all electrical harnesses. Either con­
tinuous or interrupted ties may be 
used. Both tapes are used in the 
manufacture of synchro motors or 
random wound coils.

The tapes will not cut through in­
sulation. They tie securely, provide 
high lacing strength, and are easy to 
handle. The wax-finished tape is for 
most lacing problems, while the wax­
free tape is for use where higher 
temperatures will be encountered. 
Gudebrod Bros. Silk Co., Inc., Dept. 
ED, 225 W. 34th St., New York 1, 
N. Y. ▲ These products will he on 
display in Booth 737 at the Radio 
Engineering Show.

CIRCLE ED-56 ON READER-SERVICE CARD
ALLIED CONTROL
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A Foil-Clad Laminates
For Printed Circuits

New Products

Accurate circuit reproduction 
these copper and aluminum foil-clad 
laminates may be achieved through 
any commercial printing process, such 
as photo etching or silk screening. 
Unclad electrical grade laminate is 
used when patterns are to be repro­
duced by printing, plating, stamping, 
or the placer process.

The foil-clad laminates have a bond 
strength from 4 lb to 6 lb and are 
available in 36" x 36" sheets with 
foil thicknesses ranging from 0.00068" 
to 0.0094". Depending upon the needs 
of the circuit designer, foils may be 
bonded to one or both sides. The 
principal laminate used is “Synthane 
Grade XXXP”. Even in thin sheets, 
this paper-based grade combines ex­
cellent electrical properties with good 
machinability. Synthane Corp., Dept. 
ED, Oaks, Pa. ▲ This product will 
be on display in Booth 532-534 at 
the Radio Engineering Show.
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Vacuum-Tube Characteristics
Provided on Large Graphs

Circuit design is simplified and 
made more reliable by 
large-size easily-read 
characteristic curves.
8-1/2" x 11" pads, the 
plate characteristics, 

use of these 
vacuum-tube 
Bound into 
curves show 
positive-grid

characteristics, p,gm, and rp. Limits 
of maximum current, voltage, and dis­
sipation are clearly marked. The re­
verse side of the sheet gives tabulated 
electrical and mechanical data and 
ratings for the tube, and for elec­
trically equivalent types, showing 
similarities, differences, and special 
features.

Pads are immediately available for 
tube types 12AU7, 12AT7, 12AX7, 
6SN7, 6SL7, 6L6 pentode, 6L6 triode, 
5965, and their single-unit, industrial, 
aircraft, rugged, and computer equiv­
alents. Data for other tube types and 
transistors are in preparation. Tech­
nical Publishing House, Dept. 17,15B 
Everett St., Cambridge 38, Mass.

CIRCLE ED-60 ON READER-SERVICE CARD
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5 More reasons why

NEW
FAIRCHILD can meet

TYPE 753 — Sine-cosine potentiometer — 
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, D4" long 
from front of servo flange to rear of cup. Also 
available as straight sine function.

Booth 648,

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 14" long. Resistance element is 
precious metal deposited on an inorganic 
base. Available with servo flange or threaded 
bushing mounting.

Fairchi^

■

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 A" long from front of 
servo flange to end of case. Mechanical and 
electrical rotation, 3600° (+2° —0°).



(Shown actual size)

all your precision potentiometer needs
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.

TYPE 741—1^" 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 U" 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.

• 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. 140-45N.

rviceard for more information

—PfilRCHILD
PRECISION POTENTIOMETERSII

Dry-Process Paper
Usable in Bright Light

Office photocopying in four to five 
times brighter light is made possible 
by “Dri-Stat” No. 1 (negative) paper, 
which is coated with a slow-speed 
emulsion. Photocopies can be made 
under fluorescent or incandescent 
light of fairly high intensity or in 
subdued daylight. Results are as 
sharp aud clear as those obtained with 
standard speed “Dri-Stat” paper and 
similar papers of other make. Pre-ex- 
posure is no longer a serious problem

“Dri-Stat” No. 2 (positive) paper 
is now available in three different 
types: Standard 95-gram paper for 
general office use; a duplex paper, the 
same weight as the Standard, but 
coated on both sides; and in a light­
weight Thin paper.

“Dri-Stat” papers can be used with 
almost every type of transfer-process 
photocopying equipment now on the 
market. Dri-Stat Division, Peerless 
Photo Products, Inc., Dept. ED, 
Shoreham, L. I., N. Y.
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Specialized Litz Cables
For High Voltage Applications

These Litz cables, for applications 
of high voltage in the 20-400kc region 
are being wound on dielectric cores 
of rope-like construction formed from 
a variety of plastic films. Diameters 
range from 1/8" to 2" core.

Typical cables produced have in­
cluded copper conductors of 33 and 
38 gauge laid on the core with a 
spiral of three turns per foot, al­
though these specifications can be 
varied fairly widely. A maximum of 
125 multi-conductor strands can be 
applied.

Conductors of nylon-enamel insu­
lated wire can be made individually 
continuous to extremely rigid spe­
cification requirements. Polyethelene, 
Mylar, or other plastic core materials 
are utilized, depending upon require­
ments of cost, operating temperature, 
fungus resistance, and other charac­
teristics. U. S. Plastic Rope Co., 
Dept. ED, 2581 Spring St., Redwood 
City 10, Calif.
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New ProductsHIGH
A Flexible R-F CableVOLTAGE

CAPACITORS
flexibility

CIRCLE ED-64 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE
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A Precision Resistors

in t

James G. Biddle Co
Phila. 7, Pa

are

can

NAME

5/16" overall diameterIw size measures 1JOB FUNCTION

COMPANY

ADDRESS
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cable, combines the 
high transmission 
efficiency of air di­

approaching that of

ANI 
in th

pirn 
stall,

sur 
insi

1316 Arch St 
Gentlemen :

Please send

electric cables with a 1 
solid dielectric cables, 
resistance to crushing,

• Plastic Film 
Capacitors

• High Voltage 
Power Packs

• Pulse Forming 
Networks

CIRCLI

ELEC

Small size
Extremely wide temperature range 

•Economical
• Durable

Elev 
com 
fron,

n a range of 200 to

Balco Research Laboratories, Dept. ED, 49-53 Edison 
Place, Newark 2, N. J. A This product will be on 
display in Booth 818 at the Radio Engineering Show.

U ur specially designed facili­
ties guarantee faster delivery

pure metallic filmThe resistors consists

Frahm Relays
Q Bulletins 34-10-ED—Frahm 

Oscillators

me Q Bulletin 33-ED

. In addition, it offers high 
and is available in long, splice-

arranged so that none of the operating frequency bands ovei

Frahm Reed Relay and Oscillator com­
binations may be used for controlling, 
signalling, monitoring, and protection 
and frequency matching. Check coupon 
for new bulletin on Frahm Relays and 
Frahm Oscillator Controls.

free lengths.
Flexibility is derived from the corrugated con­

struction of the sheath, which is made of a steel 
strip, copper clad on the inside and seam welded. 
The outer surface of the sheath is protected against 
corrosion by a layer of bituminous material, over 
which is extruded a vinyl jacket. The copper tube 
inner conductor is supported within the sheath by a 
spirally wrapped polyethylene strip.

Easy to bend by hand, the cable has a character­
istic impedance of 50 ohms and a velocity of 91.6%. 
Minimum bending radius is 10", and weight is 0.49 
lbs per ft. The cable is also available in 1-5/8" size. 
Andrew Corp., Dept. ED, 363 E. 75th St., Chicago 
19. Ill. A This product will be on display in Booth 
352 at the Radio Engineering Show.

coated on the inside of a rugged glass tube. Tinned 
end caps are bonded to the tube with a true glass-to­
metal seal forming a hermetic barrier protective to 
over 60psi. Resistors can be mounted by means of 
axial leads or held by fuse-type clips. After 1000 
hours at full dissipation rating in a 40°C ambient, 
the average percentage change in resistance is only 
0.23%. Inductance of the units is negligible. The

500 cycles it is possible to operate up to 16 channels with no interference.
Frahm Oscillator controls are miniature tuning forks for use in electronic oscillators 
to provide stable output frequencies. By their use good sine wave signals with output 
better than 1 volt can be obtained. They are available for any frequency in the range 
of 50 to 1000 cps with accuracies better than 0.2%. A series of standard units is avail­
able to match the standard Frahm Reed Relays.

Metal-Film Type

This line of 1/2w, lw, and 2w precision resistors 
is being offered in values from 10 ohms to 100,000 
ohms (higher values on special order) and tolerances 
of 1%, 1/2%, and 1/4%. They are noble metal 
resistors capable of meeting and surpassing the re­
quirements of MIL-R-10509A.

10 mfd, 7500 V 
10 mfd, 6000 V 
0.1 mfd, 20 KV 
0.1 mfd, 30 KV 
0.5 mfd, 15 KV 
0.08 mfd, 60 KV

With High Transmission Efficiency

“Heliax”, a 7/8"
BMMORWwwww»« diam r-f coaxial

H'B'( A Frahm Resonant Reed Relay is an electro mechanical 
device which responds to an alternating signal having 
frequency and amplitude values that lie within specified 

~ I bands. \ number oi control signal»- over a signal circuit
is possible* with .ill B pc- ”1 communication circuits, 
including radio. A signal is transmitted either on a wire 
line, or as a modulated carrier to some remote location 

where it operates a reed relay to indicate the control function at that point. Since each 
reed relay will respond only to a narrow band of frequencies, it is possible to operate 
a number of relays simultaneously by making use of an equal number of source generators

2511 W. MOFFAT STREET, CHICAGO 47, ILLINOIS

Problem-SolversHere is

1316 ARCH STREET

FRAHMREED RELAYS> 

I FRAHM OSCILLATORS
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CIRCLE ED-72 ON READER-SERVICE CARD FOR MORE INFORMATION

Oh, they’re no problem with us. We let
Electronic Transformer Co

lined 
ss-to- 
ze to

ATION

1954

jsion 
r di- 
it of

1000 
»ient, 
only 
The 

leter. 
lison
e on 
'how.

con­
steel 
tded. 
nnst 
over 
tube

0.49 
size, 
cago 
'noth

± Standing Wave Amplifier 
For Microwave Measurements

stors 
),000 
inces 
netal 
e re-

in a resistance range from I ohm to 10,000 ohms. 
Clarostat Mfg. Co., Inc., Dept. ED, Dover, N. II.
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That’s right. When we tackle those tricky special 
transformer jobs we relieve our customers of the com­
plete headache. We’re prepared to do your worrying, 
too, because custom-designing, custom-building trans­
formers is our sole business. Government and indus­
trial companies throughout the country have depended 
upon us since 1938.

Behind ETC transformer quality are a thoroughly 
trained engineering staff and the resources of our fully 
equipped laboratory and production department. Wc 
carry the ball from the circuitry stage right down the 
line to pilot and production runs.

What have you on the board or in your mind? 
Please telephone or write us without obligation.

AIR-DAMPED BARRYMOUNTS 
for shock and vibration 

isolation in Aircraft

lie fluid An insulator itself, this type of cable hanger 
cannot cause grounds or short circuits and is free from 
hysteresis losses. Smooth, rounded-edge, non-abrasive 
surfaces facilitate installation and prevent injury to 
insulation.
For information on Burndy nylon cable hangers, write 
Department D, BURNDY, Norwalk, Connect.

Power Resistor 
15w, 1-10,000 Ohm Units

are also unaffected by oils, gasoline, alcohol.

in the larger sizes. Extremely flexible, these nylon cable 
hangers are preformed, for ease of installation, requir­
ing no shaping or forming on the job and retaining 
their shape permanently. Resistant to sustained tem­
peratures from —60°F to 25O°F, these cable hangers

• 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.

clips with the advan­
tages of nylon, Burn­
dy molded nylon ca­
ble hangers weigh 
70% less than metal 
cable clips of com­
parable size, yet have 
sustained loads* of 
more than 300 lbs.,

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.
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These three units permit accurate and convenient 
measurement of impedance and standing waves.

The FXR Type B810A Standing Wave Amplifier is 
designed to fully utilize, latest precision slotted sec­
tions and probes when measuring impedance or vswr 
in a coaxial or waveguide transmission line. Its 
features include: vswr range to 100; noise level less 
than 0.03mv; variable, metered bolometer bias, 3.5ma 
to 9ma constant current; narrow and wide band 
operation; and an bolometer protective circuit.

The FXR Type B200A Broadband Probe provides 
high sensitivity and broadband tuning. The dual tun­
ing control provides optimum matching from the 
probe pick-up to the easily replaceable crystal or bolo­
meter detector.

The FXR Type 100A Series of Slotted Sections 
features: a tapered slot for low residual vswr; stable 
carriage movement for true readings; easy fingertip 
control; and all bearing action for low wear. Sections 
are available in all waveguide sizes from 2600-40,000- 
me/sec. Electronics & X-Ray Div., F-R Machine 
Works, Inc., 44-14 Astoria Blvd., Long Island City 3, 
N. Y. A These products will be on display in Booth 
387 at the Radio Engineering Show.
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ELECTRONIC TRANSFORMER COMPANY 
209 WEST 25th STREET • NEW YORK 1, N. Y, 

Telephone. WAtkins 4-0880



New Products ...
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1 Time delay relay with
variations!

you CAN'T 
SHAKE 'IM 100SC!

BUT YOU CAN COOL ’EM OFF...

Telephone Type Switch
In Many Contact Types

This switch, the 
“Telever”, features 
a T-beam, rugged 
frame construc­
tion. It is available 
in many contact 
arrangements in 2- 
and 3-position

types (shown at left and right, respectively). Size 
is 4-1/2" long overall by approximately 1-7/32" x 
15/16". It is usually mounted with four No. 348 
machine screws.

This switch is for applications requiring light 
weight plus sturdy construction. Three heavy steel 
stampings are press welded, utilizing the natural 
forming radius in the steel frame to locate the stain­
less steel pivot pin of the lever.

Nylon rollers on the lever actuate the nickel 
silver springs to provide smooth action. The welded 
cross bar palladium contact is rated at 3amp, 120 v 
a-c, non-inductive load. Switchcraft. Inc., Dept. ED. 
1328 N. Halsted St., Chicago 22, Ill.

A Square Wave Generator
Covers 5cy to 5Mc Range

With BIRTCHER
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provide 
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CIRCLE E

Here is the Edison Time Delay Relay, 
Model 501. There are now 430 different 
variations of this standard model—half of 
which are in stock and available for im­
mediate delivery!

The reason there are so many variations of 
the Edison Time Delay Relay is because of 
Edison’s policy to give customers the exact 
kind of relay to meet each application.

The experience and know-how of eight 
years in the design and manufacture of 
time delay relays makes this Edison policy 
possible.

Investigate Edison's ability to meet your 
requirements. Select to your certain satis­
faction the exact time delay relay from the 
widest range presently available. Profit

from the resulting reduction of engineer­
ing time.
____________________________________________________

CHECK THESE ADVANTAGES:
□ Time Delays

from 2 seconds to 300 seconds.
□ Ambient compensated

from —60 to q-85° C.
□ Heater Voltages

from 2.5 to 130 V. AC or DC.
□ Meets aircraft vibration and shock 

requirements.
□ Timing is calibrated after sealing 

for greatest accuracy and produc­
tion uniformity.

Free Bulletin on Request!

The Model HF-101 Square Wave Generator is 
wide-range, general purpose source of square wav<

: a 
es,

which covers a frequency range from 5cy to 5Mc. 
Frequencies still lower or higher can be obtained by 
the use of an external capacitor. Waveform symmetry

KOOL KLAMPS
BIRTCHER KOOL KLAMPS will 
help keep your subminiature tubes 
COOL__ and hold them firm and 
secure, regardless of how they are 
shaken, or vibrated.
KOOL KLAMPS are made of a 
specially developed heat treatable 
alloy 99^/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.

YOU CAN ALWAYS 
RELY ON EDISON

INCORPORATED 
Instrument Division

55 Lakeside Ave., West Orange, N. J., U.S.A.

QEdiian^,

CIRCLE ED-73 ON READER-SERVICE CARD FOR MORE INFORMATION
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is adjustable.
The generator is provided with output impedances 

of 75 ohms and 500 ohms. The rise time is approxi­
mately 0.02(usec. Power supply is regulated, and a 
standby switch and indicator are incorporoated for 
convenience in operation. Linear Equipment Labora­
tories, Brightwater Pl., Massapequa, L. L, N. Y. A This product will be on display in Booth 786 at the 
Radio Engineering Show.
CIRCLE ED-75 ON READER-SERVICE CARD FOR MORE INFORMATION

The BIRTCHER CORPORATION
4371 Valley Blvd.

Los Angeles 32, California

Dept. ED3-4

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

Company . 
Attention of 
City.............. State

CIRCLE ED-76 ON READER-SERVICE CARD
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ariations from 105-125v, 60cy.

ment Co. Dept, «55 E H1h St
CIRCLE ED-77 ON READER-SERVICE CARD FOR MORE INFORMATION

ACTUAL SIZE

SALIENT CHARACTERISTICS

APPLICATIONS

to make) varies with the degree of

EVANSTON, ILLINOISDAvis 8-0800930 PITNER AVENUE
CIRCLE ED-78 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE ED-79 ON READER-SERVICE CARD FOR MORE INFORMATION
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Industrial Test Equip 
, New York 3, N. Y.

SILICON JUNCTION DIODES ARE AVAILABLE 
SPECIFIC DATA TO FIT YOUR APPLICATION 
BE SUBMITTED PROMPTLY ON REQUEST.

mils line voltage
Dimensions are 9"

of the 
0.006" 
of 98

time (break 
energization 
standardized 
energization
either of the main

HIGH TEMPERATURE OPERATION 
MATCHED "QUADS" 
MATCHED PAIRS 
FUNCTION GENERATORS 
DIODE-CAPACITOR "MEMORY" UNITS 
MAGNETIC AMPLIFIERS 
CONSTANT VOLTAGE SOURCES 
SURGE PROTECTION 
CLIPPING AND LIMITING

IN PRODUCTION QUANTITIES NOW. 
OF SILICON JUNCTION DIODES WILL 

(Licensed by Western Electric Co., Inc.)

Ambient Temperature Range —75°C to 
+100C

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
Back Voltage Ranges from 5 Volts to 70 

Volts

operating windings. With the 
contact gap and, for example, 
ampere-turns (35ma) through 
line windings, travel time is

approximately 0.9 millisec.
Tests indicate that the relay will perform nearly 

a billion operations before readjustment of the con­
tact spacing (a simple setscrew adjustment) is neces­
sary. A base with 11 banana-type plug connections 
has been standardized for the relay. Automatic Elec­
tric Co., Dept. ED, 1033 W. Van Buren St., Chicago, 
Hl. A This product will be on display in Booth 463 
at the Radio Engineering Show.

NATIONAL SEMICONDUCTOR PRODUCTS
DIVISION OF NATIONAL FABRICATED PRODUCTS, INC.

Impedance Comparator
Has Four Ranges

.. ... The Model 60
Impedance Com- 
r.i..1'' jriu..... *

<'iipariti»rs. 
■ mitl in* liirl <»rx. The 

M peii-eiitjmf dwia 
ti°n c°m- 
ponent under test 
from a standard 

component is read on a large meter. Four ranges are 
provided: 1%, 5%, 10%, and 20% full scale. One 
simple linear scale serves for all ranges.

Xo zero adjustment is required and range calibra­
tion is readily performed by means of a built-in 
standard. The design of the instrument eliminates the 
necessity for operating pushbuttons or relays.

Component impedances from 1 ohm to <5 megohms 
at 60cy may be compared. A built-in regulator per-

A Polar Relay 
Readily Adjustable

The Series PTW
I’-i. i.. i._ .n

■ ’ 1 ■ . , . . ■ . '

. II In" limli
5/8" projection of 

the banana-type plug connections). The base, plug 
housing, and easily removed cover are single black 
phenolic moldings that will not affect the magnetic 
circuits they enclose.

The relay can be quickly and easily adjusted to 
meet specified performances. Coils are wound in four 
sections, and sensitivity as low as 2ma can be obtained 
hy placing all coil windings in series-adding. Travel

TYPE 
IN137A IN138A IN180 1N183

JnWumui
SILICON 

JUNCTION 
DIODES



A Ballistic MeterNew Products
Uses Large Movement

from 400 ohms to 2500 ohms,

CIRCLE

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

A Controls

SPECIFICATIONS

Rating

Weight 7 os approx.

from

American Relay & Controls, Inc.
3643 Howard Street, Skokie, III, Suburb of Chicago

CIRCLE ED-84 ON READER-SERVICE CARD FOR MORE INFORMATIONCIRCLE ED-82 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCI
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Contact 
Rating

i capacity
O.Olmfd to

polarized and non-polarized types. The capacitors are 
well suited for application in transistor circuits and 
for other uses demanding compactness.

The units cover an operating temperature range

and from 
, in both

píete 
tion 
and 1

sealed 
\ icto

to + 85°C. Other features include low

r X 2’i 3 A* 
high «irer-all 
(24' high, 
excluding plug)

la amps—at 
115 VAC or 32 
VDC, non- 
inductive

2.5 watts DC 
or 3 watts, 
60 cycle AC, 
up to 230 VDC 
or VW VAC

ing in 
from I 
8.0mfd.

3v to 150v (d-c working voltage ranges)

WRITE FOR 
CATALOG R-10

\alue 
comp< 
infori 
chara*

3-3/i 
mum 
core 
field: 
bear 
easy 
assu 
smo( 
that 
tube 
tube

These delay lines 
can be obtained in 
a tubular shape or 
a package, with a 
wide choice of 
mountings. Delay 
can be varied from 
0.01/xsec to 1.6/isec. 
Characteristic im­
pedance can be had 

Frequency response
regular large switchboard meters. The large move­
ment is required to achieve the extremely sluggish 
action desired for these meters, valuable where ex 
treme ruggedness, extra high damping, ballistic char­
acteristics, and similar features are required. Dials 
are drawn for each order.

The meter illustrated (furnished to H. G. Fisher 
& Co.), the Model S43X, is illuminated by means 
of two Incite rods which carry light from incandes­
cent bulbs. The meters can be furnished without 
illumination. The Hickok Electrical Instrument Co.. 
Dept. ED, 10525 Dupont Ave., Cleveland 8. Ohio A This product will be on display in Booth 458-460 
at the Radio Engineering Show.

Here is a new unit that meets the 
current demand for a general-pur­
pose relay that is compact but can 
handle relatively large power loads 
and is protected against dust. It is 
ideal for many industrial applica­
tions where dirt and dust can cause 
controls to fail. The inexpensive 
aluminum enclosure needs no finish­
ing and, of course, will not rust. 
Plug-in mounting permits quick in­
stallation and removal. The relax 
itself is the popular, high-qualitv 
Model DOS made by AM RECON.

The D-C and 
A-C (Rectifier) 
Milliampere - Midi­
ampere Second 
Meters can be fur­
nished in any types 
and ranges except 
highly sensitive 
meters. They are 
5" meters, but 
have the same size 
moving coils as

leakage current, and excellent power factor and fre­
quency characteristics. Cornell-Dubilier Electric 
Corp., Dept. ED, South Plainfield, N. J

is wide; for example, a line with 0.5^sec delay at 
1200 ohms impedance has frequency response of 3d'b 
down at 5Mc, 6db down at 8Mc, and lOdb down at 
lOMc.

Continuously wound, the delay lines provide mini­
mum pulse distortion and are extremely stable with 
temperature variations. All lines are covered and 
impregnated to protect against moisture and me­
chanical damage.

Illustrated is a line for color TV applications. It 
is 6-3/8" long, weighs 3/4 oz, has a 1/tsec nominal 
delay, an impedance of 1000 ohms ±10%, and a 
voltage rating of 500v. Phase is linear within 1% 
to over 6Mc. Technitrol Engineering Company, Dept. 
ED, 2751 N. 4th St., Philadelphia 33, Pa. A These 
products will be on display in Booth 330 at the Radio 
En gineerin g Sh ow.
CIRCLE ED-81 ON READER-SERVICE CARD FOR MORE INFORMATION

(Subsidiary of Ohmito Manufacturing Co.)

CIRCLE ED-80 ON READER-SERVICE CARD FOR MORE INFORMATION

AM RECON
with Newï#Wt£ST

Easily Snapped into Panels or Chassis

a No tools are
JBp**^** m needed for installa 1 tion Model 2 

k ^nap-^^e” ^°n‘ 
trois. Six pressure 

M springs grip the
. 1 pato'l . I hrtr are n*'

nn*miiinv nub 
lockw ashern. ui 

* 1 w in«r of mount
"304 F nur tabs to cope

with. The controls 
fit any chassis punching for : twist-tab mounting type 
controls, and any standard bushing-mounted and 
single or double locating-lug type controls.

They are available in all CRL Model 2 standard 
resistance values and tapers. Diameter is only 15/16". 
Shafts are molded of a special high-impact poly­
styrene, knurled for fingertip adjustments, and slotted 
for screwdriver adjustments. Centralab, Division 
of Globe-Union, Inc., Dept. ED, 900 E. Keefe Ave., 
Milwaukee 1, Wise. A This product will be on display 
in Booth 920 at the Radio Engineering Show.

Tantalum Capacitors
Sub-Miniature, High Temperature Units

; Size of this Type
: Tan Tantalum Foil

* ^(8 ¿j___  Electrolytic Capae-
/ itor is only 9/16"

, long x 3 T6" diam.
■ Thirty-five units

are available, rang-



Thermistor-Varistor Kit

BLOWER MOTOR

BLOWER MOTOR

BLOWER MOTOR

ie size ACTUATOR MOTOR

BLOWER MOTOR

PUMP MOTOR

PUMP MOTOR
CIRCLE ED-85 ON READER-SERVICE CARD FOR MORE INFORMATION ACTUATOR MOTOR

Here’s why G.E. can supply the aircraftDeflection Yoke

KATION

motor you require

GENERAL
CIRCLE ED-87 ON READER-SERVICE CARD FOR MORE INFORMATIONCIRCLE ED-86 ON READER-SERVICE CARD FOR MORE INFORMATION
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BLOWER 
MOTOR

ACTUATOR 
MOTOR
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except 
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g type 
1 and

ndard 
5/16".

RADIO TUNER 
MOTOR

AUTO-PILOT 
SERVO MOTOR

PROPELLER 
FEATHER MOTOR

are no 
n uts.

RADAR 
TUNER MOTOR

dotted 
i vision 

Ave., 
display

KATION
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RADAR 
TUNER MOTOR

Fisher 
means 
andes­
ithout 
it Co.. 
Ohio 

58-460

DOUBLE-ENDED 
Bl OWE» MOTOR

move- 
iggish 
re ex­
char­
Dials

} are 
stalla
•del 2 

Con-
•essure

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.

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.

For Circuit Experimentation

The Model 168 
Experimental 

T| Thermistor Vari-
Il {stor Package con­

tains two plain 
4b Thermistor wash-

J/ ers, two Thermi-
> A stor discs, two

$ • Thermistor beads,
. and one Varistor

washer. The inex­
pensive kit is of 

\alue in experimental circuits and in designing for 
compactness and sensitivity. It includes a technical 
information sheet of simple circuitry and electrical 
characteristcs of these units.

The illustration shows two bead-type Thermistors 
sealed in glass tubes, and a disc-type Thermistor. 
Victory Engineering Corp., Dept. ED, Springfield 
Rd., Union, N. J.

For Rotating Coil Applications

fs The Rotating Coil
Deflection Yoke is de­
signed for radar P.P.l. 
(plan position indica­
tor) and similar rota- 

PgCjA ting coil applications.
» jflnn It is available in two

■A / h types, identical except
tK n in deflection angle.

T«vPe ¥15-1 has a de­
flection angle up to 
52°, Type Y17-1 up to 
70°. Each unit is com­

plete in an aluminum housing containing the deflec­
tion coil, slip ring and brush assembly, drive gear, 
and bearing. A wide range of impedances is available.

Dimensions of the yoke are only 3-3/4" long x 
3-3/8" O.D. High resolution, low distortion, and maxi­
mum efficiency are obtained with a series field wound 
core distributed coil design. There are no magnetic 
fields outside the deflection region, and there is no 
bearing magnetization. Adequate tube clearance and 
easy alignment of 1-1/2" neck diameter tubes are 
assured by a 1-5/8" yoke diameter. A protective 
smooth inner nylon bobbin eliminates any shorting 
that might occur from rubbing of coil wire on the 
tube shell due to inadvertent misalignment between 
tube neck and coil axis. Syntronic Instruments, Inc., 
Dept. ED, 100 Industrial Rd., Addison, Ill.



Miniature and sub-miniature

multiple contact

New Products ...

A Sliding Drawer
Fits Standard 19" Cabinets

CANNON 
PLUGS

DPM 14

for diminutive 
applications

Turn to Cannon when you want midget connectors!
Type DPM-14 illustrated has 2 (10 amp.) No. 16 and 

12 (5 amp.) No. 20 brass contacts. Entire assembly 
only x 2’. Similar unit, Type DPM-A20 has 2 
No. 16 and 18 No. 20 contacts. Ideal for rack, panel, 
and instrument applications.

You get positive contact, rugged, rectangular 
mounting assembly, Cannon high quality perform­
ance, with or without shell support. Types D, U, and 
miniature K’s... all in extremely small space.

Write TODAY for Bulletins covering all the lines of 
Cannon Miniature and Sub-Miniature Connectors. 
CANNON ELECTRIC COMPANY. 3209 Humboldt Street, 
Los Angeles. California. • Factories in Los Angeles; 
New Haven; Toronto, Canada; London, England. Rep­
resentatives and distributors in all principal cities.

Refer to Dept. M3

CANNON 
ELECTRIC

This sliding 
drawer is designed 
to fit standard 19" 
enclosed relay rack 
cabinets (22" wide 
x 18" deep). The 
panel is construc­
ted of 12ga steel, 
and the chassis is 

made of 16ga steel, with a 1" flange on top and 
bottom to accommodate plywood for such equipment 
as a record changer. The chassis is mounted in ball­
bearing suspension slides which can sustain 40 lb.

The entire unit mounts on angle brackets which 
can be bolted into the cabinet. The drawer extends 
11" in front of the cabinet. Two sizes are available: 
chassis size 17" x 16-1/2" x 3", and 17" x 16-1/2" 
x 4". The drawer is supplied knocked down, with 
all necessary bolts for easy assembly. It is finished 
in black or gray wrinkle. Premier Metal Products 
Co., Dept. ED, 3160 Webster Ave., Bronx 67, New 
York. N. Y. A Th is product will be on display in 
Booth 671 at the Radio Engineering Show.

Have you a 
similar use 
for this 
1-piece fastener?

It's a Cabinet Door Strike...Sim­
ple to install; eliminates weld­
ing and cuts assembly cost. Any 
head can be designed without 
affecting fastening principle.

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

It's a Shelf Support...For ranges 
or refrigerators—in plastic and 
metal. Leading appliance mak­
ers have achieved substantial 
installation savings through it.

It's a Lifter Knob 
or Dashboard Plug...Plastic 
Spring-Lock heads are molded 
around steel inserts, giving 
strength at point of load or im­
pact. Any shape head can be 
molded in any color. 

$immons
Fasteners

It's a Blind Rivet...Or a remov­
able fastener. It locks and un­
locks with a 90° clockwise rota­
tion. No mating parts such as 
nuts or receptacles.

p<

A h: 
made o 
tra 11 spa 
out cha 
ing 6-1 
useful .

The £ 
one ed^ 
and the 
verse o 
formuli 
grade C 
Dept. 
South

CIRCI

What’s Your Application?
...Tell us how you can use 
Spring-Lock Fasteners in your 
products. We’ll be glad to work 
out the details with you.

Send for more data and Free 
Samples today.

QUICK-LOCK • SPRING-LOCK
ROTO-LOCK

Piasi 
i able fr 

as well 
base. 1 
colors

I eolorec 
I select i(

cannon electric »...„„
CIRCLE ED-88 ON READER-SERVICE CARD FOR MORE INFORMATION

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-89 ON READER-SERVICE CARD FOR MORE INFORMATION 
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A Transistor Analyzer
Traces Negative Resistance Curves

The Model TA-2 
Transistor Analy­
zer, a negative re­
sistance and char­
acteristic curve 
tracer, is designed 
for use with lab­
oratory type oscil­
loscopes. It will

trace all negative resistance curves of both N-type 
and P-type point contact transistors.

Because all circuit parameters controlling the nega­
tive resistance curves are available as metered vari­
ables on the front panel, the TA-2 enables the user 
to visually design any negative resistance circuit in a 
matter of minutes. It will also determine the applica­
bility of any transistor in a given negative resistance 
circuit. Tn addition, the unit will trace the collector 
characteristic, R22, for both grounded emitter and 
grounded base connections, and transfer character­
istic, R,o, of N-type and P-type point contact trans- 
sistors and N-P-N and P-N-P junction transistors. 
Polyphase Instrument Co., Dept. ED, Bryn Mawr, 
Pa. A This product will be on display in Booth 767 
at the Radio Engineering Show.
CIRCLE ED-91 ON READER-SERVICE CARD FOR MORE INFORMATION

SIMMONS FASTENER CORP., 1763 North Broadway, Albany 1, N. Y.

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

Fact-filled folder 
on request . . . show­
ing how economies in 

costs, labor and time 
are achieved with the 

GREEN ENGRAVER.

Routs Models
Profiles Engraves

Etching attachment 
and other special 

equipment for 

industrial uses are 

available.

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

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

< v/zzZv/z///

361 PUTNAM AVE., CAMBRIDGE, MASS. 
See us at Booth 243 at the IRE Show

CIRCLE ED-93 ON READER-SERVICE CARD FOR MORE INFORMATION
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Slide Rule
Pocket-Size Plastic Unit

ruleA handy pocket-size slide

Fahrenheit-Centiformulae and

sealed termination
CIRCLE ED-94 ON READER-SERVICE CARD

d Free

LOCK

en

ber ELECTRICAL INDUSTRIES
NEW JERSEY

NATION

1954 CIRCLE ED-97 FOR MORE INFORMATION >
•PATENT PENDING 

ALL RIGHTS RESERVED

See us at the showl 
BOOTHS 650-652 

Circuits Avenue

remov- 
nd un­
e rota­
uch as

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

DIVISION OF 
AMPEREX 

ELECTRONIC CORP.

>mc 
line 
jer-

*our 
ica-

44 SUMMER AVENUE, NEWARK

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

, N. Y

NATION

...Sim­
s weld- 
st. Any 
without 
ciple.

made of heavy-gage plastic with a 
transparent runner is available with­
out charge. Lightweight and measur­
ing 6-1/2" long, it carries the most 
useful A, B, C, 1), and Cl scales.

The slider is also useful as a ruler; 
one edge is calibrated in sixteenths, 
and the other in millimeters. The re­
verse of the slider bears Ohm’s Law

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

Recording Tape
Available in Colors

grade Conversion scale. Ilelipot Corp., 
Dept. ED, 916 Meridian Avenue, 
South Pasadena, Calif.

5. BULLETIN 953
Individual, color-coded hermetically 

sealed terminals. Available with glass in­

serts colored in standard, easily identified 

RMA color codes. Coloring is in the glass 

—no lacquers or enamels are used.

!• BULLETIN 949-A
On hermetically sealed terminals. Dis­

cusses cushioned glass construction, ther­

mal shock resistance, preferred types and 

special terminals. Explains code systems 

and methods of installation.

3. BULLETIN 951
With complete information on octal typo 

plug-in and multiple headers. Feature a 

new principle of hermetic sealing. Solid 

metal blanks insure maximum mechanical 

strength and rigidity.

6. BULLETIN 960
Compression type multiple headers. Super 
rugged, absolutely rigid and practically 
inaestructible. An exclusive E-l achieve­
ment offers vastly greater resistance to 
shock and vibration. Guaranteed vacuum- 
tight.

4. BULLETIN 952
Complete information on E-l end seals 
for hermetic sealing condensers, re­
sistors and other tubular electronic and 

electrical components. Provide a perma­

nent hermetic seal. Completely strain-free.

lion?
in use 
n your 
u work

2« BULLETIN 950-A
On hermetically sealed multiple headers. 

Explains vacuum tight feature, cushioned 

glass construction, strain-free qualities. 

Tin dipped for easy soldering and silicone 

treated for highest electrical resistance.

Plastic recording tape is now avail­
able from this firm in green and blue, 
as well as the standard clear plastic 
base. Plastic reels in a choice of five 
colors can also be supplied. The 
colored tape permits much quicker 
selection and playback of specific sec­
tions of recordings.

It also protects against accidental 
erasure of sections and against label­
ing errors, and the same time sim­
plify packing and shipping problems. 
It can be spliced like any other tape. 
Audio Devices, Inc., Dept. ED, 444 
Madison Ave., New York 17, N. Y.

CIRCLE ED-95 ON READER-SERVICE CARD

“Nu-Silver”, an industrial silver­
plating solution, is easily applied in a 
few seconds with a soft cloth or swab, 
or by immersing. It is already being 
used by manufacturers for silver-plat­
ing connections, terminals, joints, etc., 
to increase conductivity and reduce 
resistance.

No plating equipment is needed, 
providing a savings in materials and 
time. Two formulas are now avail­
able: No. 66, for non-ferrous metals, 
silver, copper, brass, bronze, etc.; and 
No. 67, for all-purpose uses. Specialty 
Manufacturers and Distributors, Dept. 
ED, 508 New York St., Aurora, Ill.

CIRCLE ED-96 ON READER-SERVICE CARD

Plating Solution
Rubs On” Silver Coat

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

Specify— 
i sealed leads and 
II multiple headers

TERMINALS

TERMINALS
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SUBSCRIPTION
ELECTRONIC DESIGN
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CIRCLE El
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AVAIL,

Antenna Cons
High Q, Compact, Rugged Units

weight units withTO BE ASSURED YOU WILL

2-3/8"diam,IN YOUR SUBSCRIPTION RE­

NEWAL AND QUALIFICATION
ELECTRONIC DESIGN

FORM WITHOUT DELAY,

CIRCLE ED-99 ON READER-SERVICE CARD FOR MORE INFORMATION

March 1954ELECTRONIC DESIGN

If you have already filled out and returned the 
form below, it is not necessary to do so again.

HAYDEN PUBLISHING COMPANY, INC.
V27 EAST 55TH STREET. NEW YORK 22, NEW YORK

By now you have received the Annual 
Subscription Renewal and Qualification 
Form from ELECTRONIC DESIGN.

In order to continue receiving ELECTRONIC 
DESIGN free of charge for the next year, 
fill out the card as indicated and mail.

with a linear recordin: 
directional recording i

RECEIVE EVERY COPY

follows: 20 Meter Size: 3-1/2'

ELECTRONIC DESIGN, SEND

Hayden Publishing Company. Inc.
127 E. 55th St., New York 22, N.Y.

winding to insure transmission and reception quality.
The coils require little or no tuning and are in­

stantly interchangeable. Dimensions and weights are

JOHN DOE, DESIGN ENGINEER 
HAYDEN ELECTRONIC MFG CORP 
127 EAST 55TH ST 
NEW YORK 22, NEW YORK

CIRCLE

ELEC

In accordance with the regulations of 
The Business Publications Audit of Circulation, Inc. 
(formerly Controlled Circulation Audit, Inc.), 
it is necessary for each reader 
of ELECTRONIC DESIGN 
to requalify for subscription.

Our definition of recipient qualification: 
Qualified recipients are those who are 
engaged in design and development 
engineering of manufactured products by 
all United States companies manufacturing 
electronically actuated or controlled 
devices, component parts, and basic materials 
incorporated into electronic devices; and 
those employed by independent laboratories 
and government agencies engaged in 
electronic development.

7-1/2 oz; 40 Meter Size: 6-1/2" x 2-3/8"diam, 11 oz; 
75 Meter Size: 7-1/2" x 2-3/8"diam, 12 oz. Master 
Mobile Mounts, Inc., Dept. ED, 1306 Bond St., Los 
Angeles 36, Calif.

C
^aaq^ The Dual Re­

cording Milliam­
meter uses stand­
ard 6" curvilinear 

gHU chart paper and 
features two inde- 

■| pendent channels 
; ; ! and four selective

chart speeds, from 
12" /hr t o 12"/min. 
Ncn-eorrosive alloy 
meta I pens a re us< d 
for both recording 
and marker timing. 

The unit can continuously record up to 100 hours 
without reloading.

The complete recorder occupies less than 1/2 cu ft 
and weighs only 15-1/2 lbs. It meets rigid military 
aircraft requirements for shock, vibration, explosion, 
and humidity resistance. Frequency response ranges 
through 15cy with an accuracy of -|-5% from de 
through 6cy. Sensitivity is 0.45 inch per 100/iamp,

Industry Classification 
Choc* your design duties 
□ Audio, Communication.

Radar, Radio and TV 
Mfrs.

□ instruments, Control, 
Test Equipment Mfrs.

□ Analyzers. Computers, 
Business Machine Mfrs

□ Aircraft, Aircraft 
Accessories, Guided 
Missile Mfrs.

□ Component Parts, 
Sub-Assembly Mfrs.

□ Material Mfrs.
□ Atomic Energy
□ Industrial Labs..

Research Organizations 
Consultants

□ U.S. Government

range to 500/iamp. Uni­
possible to Ima. Texas

ANNUAL SUBSCRIPTION RENEWAL AND QUALIFICATION FORM
This enftWes qualified readers to one year free subscription to Electronic Design.

□ Continue sending ELECTRONIC DESIGN monthly, without charge.
(This in no way obligates me or my company!

O Stencil shown below is OK □ Change Stencil as noted

THIS CARD IS YOUR FREE

Hy “Q” anten­
na coils are avail­
able for 20m, 
40m, and 75m op­

_ eration. Engi­
neered to deliver 
highest possible 
Q consistent with 

UgMe good design, they 
are compact, 
rugged, light- 

specially coated air-spaced coil

Instruments, Inc., Dept. ED, 6000 Lemmon Ave. 
Dallas 9, Tex. ▲ This product will be on display ii 
Booth 776 at the Radio Engineering Show.

A Dual Recording Milliammeter 
Compact, Sensitive Unit



grades featuring megohms at

ATION
AVAILABLE FROM STOCK FOR IMMEDIATE DELIVERY

91-58 Van Wyck Expressway • Jamaica 35, N. Y<
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1 1/8"

TUBES 
1/16* wall
1/4" O.D

40/WXi^*permit EASY 
SERVICING of In-a-Door or Sliding 
Units...
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CLEAR CRYSTAL METHYL 

METHACRYLATE Rods and tubes 

for industrial novelty display, models 

and all other fields.

acrylic
ods tubes

Class 3 Screws
AN Drilled Fillister Heads 
AN WASHERS
Studs, Standard * Special 
Special Screw 
Machine Products 
TITANIUM BOLTS 
Now Available
Inquiries Invited

A Gold-Bonded Germanium Diodes 
Have High Forward Conductance

STAINLESS SCREW CO?
ia»— ARmory 4.1240

240 Union Avenue • Paterson 2, N. J.
Direct New York Telephone: Wisconsin 7-9041

A six inch section of KOILED KORDS retractile 
cord will extend to more than two feet when 
pulled and when released will retract immedi­
ately to its original neat, compact, spring-like 
shape. KOILED KORDS solve the problem of 
carrying current to movable units without having 
a long trailing cord to foul in the mechanism. 
They make it possible to retain electrical 
contact between units when they are pulled out 
for servicing, facilitating trouble location and 
correction.
KOILED KORDS extend as needed without 
looping, dangling or tangling.
KOILED KORDS are compact, neat, attractive, 
built to withstand continued flexing.
KOILED KORDS are available on special order 
to your specifications in multi-conductor types 
up to 37 conductors. Stocked types include 2, 
3, 4 and 5 conductor #23 AWG communica­
tions cords and 2, 3 and 4 conductor Under­
writers' Laboratories approved SO, SJO and 
SV-neoprene jacketed power cords. KOILED 
KORDS can be supplied in 48 inch mandrel 
lengths or prepared into cord sets for 
attachment to equipment.

This line of gold- 
bonded germanium 
diodes is designed 
to provide forward 
conductance five 
times greater than 
that of the conven­
tional whisker diode. 
In addition, both 
static and dynamic 
inverse resistance 
are higher. The de­
sign makes possible 

lOOv inverse.
Other features include high mechanical stability, 

with the bond often exceeding whisker tensile 
strength; ease of soldering of the heavily tinned 
leads; staked leads; high humidity resistance; and 
resistance to temperature cycling. The line includes 
12 types of diodes, including three JAN types. Tran­
sitron Electronic Corporation, Dept. ED, Melrose 76, 
Mass. A This product will he on display in Booth 681 
at the Radio Engineering Show.
CIRCLE ED-103 ON READER-SERVICE CARD FOR MORE INFORMATION

Star Stainless screws have

CLEAN, BRIGHT-AND-SHIINY HEADS

A Wide Band Oscilloscope 
Incorporates Magnifier Positioner

B The Model 308 Wide 
I Band Oscilloscope is a com- 

inen'ial unit with many
I uu.ru «Apcn^ix °

jhNI • •piipit.ru» lis large calh- 
ode-ray tube gives the 
equivalent of a tube 8 1/2" 
high, by over 7 ft wide 
when in the “Magnifier” 

. position. The magnifier po­
sitioner allows any part 
of the waveform to be 
observed.

Picture sharpness, definition, and writing speed are 
greatly increased by the inclusion of a separate third 
anode intensifier ring on the cathode-ray tube plus 
a separate high voltage supply.

The vertical section includes such features as : 
push-pull inputs for internally mixing two signals or 
observing push-pull waveforms; a frequency com­
pensated stepping attenuator for input attenuation 
without distortion ; and a bandwidth from d-c through 
5Mc within ±l-l/2db. The unit is available in kit 
form or factory wired. Precise Development Corp., 
Dept. ED, Oceanside, N. Y. A This product will be 
on display in Booth 282-284 at the Radio Engineering 
Show.

WRITE FOR KOILED KORDS APPLICATION BULLETIN 
SHOWING MANY USES.

KoiledKords 
Incorporated

Box K, New Haven 14, Conn. 
*KOILED KORDS is th« trademark of Koiled Kords Inc.

CIRCLE ED-105 ON READER-SERVICE CARD FOR MORE INFORMATION
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SOCKET. SET & CAP

OFF

MACHINE SCREWS

WOOD SCREWS

bous & c»r sc«^

?lpt FITTINGS

NIKS. WASHERS

1VESS STBÍL 
STtHlXGS

ACE PLASTIC COMPANY
Precision Extruders and Fabricators

WIR. o, . 
PHON, for roUR (4M10g
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No. A-53-110
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of High Voltage Capacitors
Twin Triode

for developmental color TV? Improved Version of Type 6J6

J*

Each kit includes the following units:

CIRCLE ED-109 ON READER-SERVICE CARD FOR MORE INFORMATION

ELE

Drawings and additional technical information furnished 
on request. Complete kits of high-voltage capacitors listed 
below available at nominal cost.

•Typical quantities proposed

Other Divisions: Speer Resistor 
Internationof Graphite & Electrode

2035C W. Charleston St., Chicago 47, III. 
79 Chapel St., Hartford, Conn.

COIL DATA: Nominal voltage 24-28 VDC; maximum operating voltage
29 VDC; maximum pick-up voltage 18 VDC; drop-out voltage 

7 VDC, plus 0, minus 5.5 VDC; standard coil 160 ohms, 
maximum coil current .180 amps.

CONTACT RATING: 25 amp. resistive; 20 amp. inductive;
15 amp. motor.

RATED DUTY : Continuous.
WEIGHT: 6.25 ounces.
MAXIMUM DIMENSIONS: Width 1%" length height 2%"

JEFFERS ELECTRONICS 
DIVISION 

SPEER CARBON COMPANY 
Du Bois, Pennsylvania

Need a complete complement*

Capacity

10,000 MMFD 
2,000 MMFD 

500 MMFD
1,000 MMFD 
1,200 MMFD

Voltage 
Rating

6KV 
30KV 
30KV 
10KV 
15KV

Resinite Coil Forms 
are laboratory 
tested and field 
proven. Their op- 
perating character-
isti«----  
sistivity 
factor .

volume re-

properties

. power 
thermal 
. . low

New Products

moisture absorption 
. . . and resistance to voltage break­
down—represent a new achievement in 
basic components for electronic application.

Resinite Coil Forms are available with inside or outside
threads, slotted, punched or embossed. Axial pressure in 
excess of 25 lbs. is accomplished through a special three 
row threaded design. Torque can be controlled to + or 

—1 in. oz.

RESINITE 8104 for coil forms requiring very high dielectric 
properties under extreme humidity.

RESINITE “AC": for applications requiring very high dielec­
tric strength. Electrolytic corrosion is impossible.

RESINITE 104: for stapling, severe forming, fabricating.
Send today for full details and technical information.

RESINITE CORPORATION 
DIVISION OF PRECISION PAPER TUBE ■— __________ _ ___ ______________ ■

CIRCLE ED-106 ON READER-SERVICE CARD FOR MORE INFORMATION

Leaders for over two years 
in experimentation with component parts for color TV, 
Jeffers Electronics has developed this first complete com­
plement of high-voltage capacitors.

No. 
per kit JEFFERS

CIRCLE ED-107 ON READER-SERVICE CARD FOR MORE INFORMATION 

50

VSWR Measuring System
Provides Automatic Checks

Better Performance
WITH THIS NEW 

HERMETICALLY 
SEALED 
RELAY

Al 
XI
X2

. . : 1

The Model 620 is a compact, commercial version of 
this firm’s AN/UPM-12 Automatic VSWR Instru­
mentation System, which has been proven in military 
use. The Model 620 is suited for portable use or per­
manent installation where frequent VSWR measure­
ments of radars or other amplitude-modulated 
microwave transmission systems are required.

The computer-display unit provides automatic 
VSWR determinations over two ranges covering 
ratios of 1.02 to 1.2, and 1.2 to infinity, at any preset 
power level from 5w to 1 megawatt, and repetition 
rates from 400pps to 4000pps.

A companion instrument designed for laboratory 
bench use, the Model 621 is also available for analysis 
of microwave systems at carrier power levels sup­
plied by signal generators. Cubic Corp., Dept. ED, 
2841 Canon St., San Diego 6, Calif.

Developed to meet exacting 
specifications for a current 
aircraft equipment applica­
tion, this hermetically sealed, 
solenoid-type relay combines 
high contact rating and large 
contact area in a lightweight, 
compact envelope.

CHARACTERISTICS
DESCRIPTION: SPST, NO., bracket mounted.

into t
The 

compi 
trie i 
alkyd 
arc n 
sional 
niaxii 
Dept. 
1, N.

The 6101 is a “premium” medi­
um-mu Twin Triode of the 7-pin 
miniature type. It is especially 
designed for use as a Class A am­
plifier and control tube in mobile 
and aircraft equipment where de­
pendable performance under shock 
and vibration is a fundamental 
consideration. Constructed and 
processed to meet military require­
ments, the tube is an improved ver­
sion of the Type 6J6. Maximum 
Class Al ratings include 330v 
plate voltage, 0.85w plate dissipa-

tion, and 180v peak heater-cathode voltage. It has an 
amplification factor of 38, a plate resistance of 6300 
ohms, and a transconductance of 6000/xmhos. Radio 
Corporation of America, Dept. ED, Harrison, N. J.

CIRCLE

Co
Brochure and specifications 

available upon request.RELAY
DIVISION

1100 North Main Street, Los Angeles 12, California

CIRCLE ED-110 ON READER-SERVICE CARD FOR MORE INFORMATION

co.

CIRC

Send for 
latest 

catalog 
manual

Only instruction, practice, and pa­
tience can improve your score!

But. • if your problem is 
PRECISION TIMING
you may save time, trouble and money 
by investigating what our timing en­
gineers have done for others. Our A.C. 
and D.C. achievements may already 
include the solution of your most 
complex problem. Why not find out?

^LWflAYDON
0 M P A N Y

227 NORTH ILM STREET 
WATERBURY 20, CONNECTICUT

DesiRR nt MiHlictirt if Electrical Tiaiit Itncts
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HUGHES

DIODES

Reliability
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Dimensions o' 
actual diode 

envelope: 
0 130' X .26b'
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t Ihicis

ATION

1954

irnia

ATION

FUSION SEALED IN GLASS
I

! for electrical
1 stability

'm i« 
ING
money 

mg en­
ur A.C. 
already 
r most 
ouP

Hughes 
Exhibit 
Booths 
753-755-757 
Kingsbridge ArmoryENGINEERING

SHOW

l-R-E 

NATIONAL 

CONVENTION 

and
RADIO

New York City 
March 

22-23-24-25

almost any
phenomenon (individ­

ually or up to four simultaneously) within the fre­
quency range of 0 to lOOcps.

The preamplifier (B in illustration) required for 
ihe specific application is plugged into the appro­
priate channel. Standard plug-in preamplifiers now 
available include ac-dc, carrier, d-c coupling, servo 
monitor, log-audio, and low level types. Blank assem­
blies are also available to permit the user to make his 
own special circuits.

Other features of the system include: improved 
control of input signals by use of 1, 2, 5 ratios on 
the attenuator; and a selection of nine paper speeds 
provided on one control (0.25-100mm/sec). The sys­
tem can record such phenomena as stress, strain, pres­
sure, displacement, thickness, velocity, voltage, tem­
perature, torque, light, flow, position, radiation, and 
tension. Sanborn Co., Industrial Division, Dept. ED, 
195 Massachusetts Ave., Cambridge 39, Mass.

See latest developments 
in Fusion Sealed semicon­
ductor devices at the

Inspect the new Hughes 
Silicon Junction Diode 
shown for the first time. 
Standard Hughes point­
contact germanium di­
odes in RETMA and 
special types will also be 
on display.

CIRCLE ED-113 ON READER-SERVICE CARD FOR MORE INFORMATION 
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HUGHES SEMICONDUCTOR DEVICES are designed to pre­
vent such failures through two exclusive features:
1. Fusion Sealing —The glass-to-metal seal, proved 
in billions of vacuum tubes, is incorporated to 
full advantage in semiconductor devices by the 
Hughes-developed process of fusion sealing at 
high temperature. The result is a rigid one-piece 
glass envelope impervious to moisture.
2.100% Testing—Hughes roo% testing procedures 
invite instabilities to occur prior to shipment, 
assuring rejection of defective units. Each standard 
HUGHES DIODE is temveraturc-cycled in saturated 
water vapor, jan shock-tested, and electrically 
tested under vibration. This testing procedure 
insures operation of HUGHES DIODES under adverse 
conditions of moisture, temperature, vibration 
and severe shock.
Reliability of HUGHES DIODES has been proved in 
advanced airborne military radar and fire control 
systems, and for guided missiles. All Hughes semi­
conductor devices arc designed to the same high 
standards of reliability.

Reliability in semiconductor 
devices is determined principally 
by permanentfreedom from the 
two major causes of failure­
moisture penetration of the enve 
and electrical instability under 
extreme operating conditions.

Oscillographic Recording System 
Can Record Four Phenomena Simultaneously

HMBBMb sy8"
tern consists of a ver- 

•^;l tical amplifier cabinet
■ containing a four-chan-

EL^n -. nel recorder assembly,
LEWI and a built-in driver

• amplifier and power 
1BL supply unit in H-

lustration) for each of 
the channels. The sys- 
tern is applicable to 
the graphic registra-

Miniature Terminal Board
Only 1-9/16" Long

Shown full size, 
~ & the Series “MT”

— e terminal board
£ bas eight turret­

type terminals, 
tinned for easy 
soldering and 
molded directly 

into the body of the compact terminal board.
The terminal board can molded in any of three 

compounds: mineral-filled Melamine for high dielec­
tric and mechanical strength; Plaskon reinforced 
alkyd type for unusually high impact strength and 
arc resistance; and Diallyl Pathalate for high dimen­
sional stability, excellent dielectric properties, and 
maximum moisture resistance. DeJur-Amsco Corp., 
Dept. ED, 45-01 Northern Blvd., Long Island City 
1, N. Y.



ONLY ONE —out of monq —IS FIRST

ONLY ONE WON!
A spanking breeze across the bay . . . the 
echoing boom of the race steward’s deck 
cannon . . . ropes and sails straining for 
advantage of position. Each boat, sleek 
and ship-shape, is out to win — but only 
one will come in first.

most capacitors start even, too
. . . but EL MENCO Capacitors always 
win first place in specification require­
ments because their superiority and de­
pendability have been proven. They’re 
factory-tested at more than double their 
working voltage . . . they’re guaranteed 
stable under the most adverse conditions 
of application.

No matter what your requirements — from the mighty high- 
capacity CM-35 (5-10,000 mmf) to the midget low-capacity CM-15 
(2-525 mmf) — EL MENCO give* you superior job-rated, job- 
tested performance. They’re built to win!

f/eefro Motive Is now supplying special tllrered mica films for 
the electronic and communication Industries In any quantity — just 
sand us your specifications.

■■ WRITE FOR FREE SAMPLES AND
CATALOG ON YOUR FIRM’S | III LETTERHEAD

New Products ... I When c

Fluted Set Screws
Easily Tightened or Loosened

Fluted Socket 
set screws can be 
tightened or loos­
ened repeatedly 
without risk of 
damage or distor­
tion. Strength is 
dependent on the 
special design rath­
er than the screw 
material. The extra 
strength makes it 
possible to supply

sse-ô

Jobbers and distributors are re­
quested to write for information to 
Arco Electronics, Inc., 103 Lafayette 
St., New York, N. Y. — large stock* 
on hand — »pot shipment* for im­
mediate delivery. Sole Agent for 
Jobber* and Distributor* in U. S. 
and Canada.

Foreign Electronic Manufacturer* Get Information Direct from Our Export Dept, at Willimantic, Conn.

THE ELECTRO MOTIVE MFG. CO., INC WILLIMANTIC, CONNECTICUT
CIRCLE ED-11 5 ON READER-SERVICE CARD FOR MORE INFORMATION

• speed production

• eliminate hardware with
Curry-Through Printed Circuits 
proved enormously successful as shown 
by this sub-assembly

I.C.l. carries the pattern of the printed circuit through 
the holes to the other side to maintain efficient continuity.

NO hardware ... with resulting excellent economies 
plus speeded-up production and more useable space. In 
a one square foot area of a printed circuit board .125* 
thick, 150 holes .020* in diameter can be successfully 
plated through.

I.C. I.’» unparalleled experience and engineering staff are 
at your disposât WRITE, detailing your requirements 
for specific help and a copy of our thorough, new tech­
nical brochure which explains our research, design 
and conversion services.

I. C.l. also handles complete sub-assemblies as shown.

I IT Roosevelt Avenue, Belleville, New Jersey

5'J*--* ■ J ■
ZdSHKU&sEiW.......... » A ,-v » • • . ' ;
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small sizes particularly suitable for small, precision 
products.

Both “Zip-Grip” Self-Locking and conventional set 
screws are available with the fluted sockets. A special 
key or wrench is required, making the set screws 
tamper-proof. The screw stays positively on the key 
or wrench while inserting or starting in a tapped 
hole, an advantage on the production line. Set Screw 
& Mfg. Co., Dept. ED. 265 Main St., Bartlett, Ill.

CIRCLE ED-117 ON READER-SERVICE CARD FOR MORE INFORMATION

Precision Potentiometer
With 360° Electrical Rotation

ACTUAL SIZE

The “D -100” 
Miniature Preci­
sion Potentiometer 
is available with 
up to 360° electri­
cal as well as me­
chanical rotation, 
in resistance 
ranges up to 50,- 
000 ohms, ±1%. 
The resistance de­
in e n t and its 
mounting, like a

watch movement, is pre-assembled and then placed 
into the housing. The complete unit weighs only 
1/2 oz. It has an anodized 7/8"diam aluminum case.

Windings are available with linearity guaranteed 
to within 4-1% of total resistance. The units are 
rated at Iw at 25 °C, and the resistance alloy has a 
temperature coefficient of 0.00002 parts per degree 
C for values of 500 ohms or more. Ambient tempera­
ture rating is from —67° to 4-250° F. The terminal 
board material withstands 250°F. Terminals are 
available in silver or gold plating. Jet Electronics, 
Inc., Dept. ED, 93 Mass. Ave., Boston, Mass.

CIRCLE ED-118 ON READER-SERVICE CARD FOR MORE INFORMATION
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Phil ’Ftcl
IS THE REGISTERED TRADE MARK OF 

PHILLIPS CONTROL CORP. • JOLIET. 
A THOR CORPORATION SUBSIDIARY • OFFICES IN ALL

Sund for New 
Phil-trol Catalog

Men Contact Reliability 
is most important...

>P-0

sion

set 
sciai
■ews 
key 
ped 
rew

riON

Dependability plus high sensitiv­
ity have made this new Phil-trol 
relay an immediate favorite with 
engineers and designers. Compact­
ness and adaptability provide new 
answers to problems confronting 
electronic and control engineers.

Features include immediate re­
sponse; fast closing and opening; 
contact springs with twin con­
tacts; heavy duty, long-life bronze 
bearings; light weight.

Like all standard Phil-trol relays, 
the 8QA is available in a wide range of 
modifications. Coils may be single or 
double wound, and equipped with 
copper slugs or sleeves for slow release 
or for slow operation.

Phil-trol engineering experience and 
design facilities are available to help 
you solve any new application problem.

ILLINOIS
PRINCIPAL CITIES

CIRCLE ED-119 ON READER-SERVICE CARD FOR MORE INFORMATION
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POWER
VARIABLE 

TRANSFORMERS

Type 136

Higher Ratings — to meet 
the demand for powerstats with 20 ampere capacity. 
Small Size — "pancake” coil design provides compact 
assembly • Easy, Versatile Installation — 3 sets of 
mounting holes — simple to change from bench to 
panel — terminals provide for any method of connec­
tion • Smoother Operation — self-lubricating nylon 
bearing shaft support • Easy Service — simply remove 
plate block for easy access to brush assembly • Rhodium 
Plated Commutator — assures smoother performance — 
contact surface forever free of oxides — uniform con­
tact drop maintained — allows greater overload char­
acteristics • Single and three phase assemblies are of­
fered for manually-operated and motor-driven duty in 
120, 240 and 480 volt ratings. Write for Bulletin P354.
• SEE the complete line at the 1954 Radio Engineering Show, March 
22nd to 25th at Kingsbridge Armory in New York. Visit our exhibit 
in Booths 100-104.

The SUPERIOR ELECTRIC Company
1703 Clarke Avenue, Bristol, Conn.

I
CIRCLE ED-120 ON READER-SERVICE CARD FOR MORE INFORMATION
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Laboratory Electromagnet
And Matching Power Supply

The 6" Model 
V-4007 multi-pur­
pose laboratory 
electromagnet is 
designed to provide 
a wide range of 
field values and 
configurations. It 
features change­
able pole caps for 
uniform or high 
field work, an ad­
justable gap to 
provide a gap 

range from 1 4" to 6", and a dolly mount that gives 
complete mobility without loss of rigidity in opera­
ting positions. The yoke angle can be easily changed 
to provide a variety of positions for working access.

Also available is a matching Model V-2200 regulated 
magnet power supply which provides highly stable 
d-c for operation of the electromagnet. The supply 
has provisions for field modulating and n-m-r 
(nuclear magnetic resonance) field controlling signals, 
and offers maximum current regulation against load 
and line changes. Slow drift of magnetic current is 
essentially unaffected by room temperature changes. 
Varian Associates, Dept. ED, Palo Alto, Calif.
CIRCLE ED-121 ON READER-SERVICE CARD FOR MORE INFORMATION

A U-H-F Sweep Generator
Has 0-40Mc Sweep Width

continuously variable

The Model 130 U-H-F 
TV Sweep Frequency Gen­
erator operates in the 450- 
900Mc range. It is con­
structed with single range 
tuning, a minimum of con­
trols, and a simple attenu­
ator. The design makes it 
valuable for production 
and servicing applications, 
as well as for use in the 
laboratory.

Output is unmodulated 
or swept. Sweep width is 

from 0 to at least 40Mc. The
instrument blanks the return sweep, thus providing 
a zero level reference base line. Output voltages are : 
(1) high r-f output 0.1-1.0v into a 75 ohm lead, and 
(2) low r-f output approximately 20db below high 
r-f output. The attenuator is continuously variable. 
New London Instrument Co., Dept. ED, P. O. Box 
189, New London, Conn. A This product will be on 
display in Booth 166 at the Radio Engineering Show.
CIRCLE ED-122 ON READER-SERVICE CARD FOR MORE INFORMATION

I Speed up ► RESEARCH 
► PRODUCTIONRADIO’S 

MASTER SET INTO THE 
MASTER HABIT!

NEW! 1954 
EDITION

$195 at your parts distributor 
Publisher's price M W 

1370 pages
Over 85,000 items 
Over 8,000 illus. 
Completely indexed

Make component buying simple and ease the problem of 
product specification. Have complete access to the many 
thousands of items vital to electronic research, design and 
production. You'll find them all in the Master with thoroughly 
complete descriptions, specs, illustrations and prices . . . 
all systematically organized in 18 big sections for instant 
reference. For jiffy comparison of products . . . use the 
Master, the only Official Buying Guide for the TV-Radio- 
Electronics industry. It contains unabridged catalog data 
direct from the manufacturers. The Master gives you all the 
needed facts in a single volume.
Over 100,000 in active daily use. Get into the Master habit. 
Order your copy today!

Just a few of the products included: 
Tubes — Test Equipment — Tools — 
Transformers — Capacitors — Re­
sistors — Relays — Coils — Anten­
nas — Recording & PA Systems — 
Hardware — Transmitters — Receiv­
ers — Kits — Wire — Geble . .
end thousands of allied productsl

Eliminate 
Incomplete 
Smell 
Catelogs and 
loose 
Literature

UNITED CATALOG PUB., INC. «v/.o.T! - •

CIRCLE ED-123 ON READER-SERVICE CARD FOR MORE INFORMATION

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

Reverse Leakage at 10 volts RMS:
0.6 microamperes to
2.4 microamperes
Potted in thermosetting 
compound
Temperature Range:
From —60° C to 100® C
Available in 1. 2. 3. 4, 5. 6, 7 
and 8 cell Diodes.

WRITE FOR BULLETIN SD-1

INTERNATIONAL RECTIFIERL. “ WW W Ww VW WW w w WW WW W* W w W * HR*

CORPORAT ION

CIRCLE ED-124 ON READER-SERVICE CARD FOR MORE INFORMATION
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PRlNßW . 
TlNlC SWINGS!

SHAKEMOOF I«‘ 

thread, the washer can t P 

e FgEE TEST KIT NOW!
SEND FOR FRft

SHAKEPROOF
"J!r fic/yfffi t.t 

DIVISION Or ILLINOIS TOOL WORKS 
St. Charles Road, Elgin, Illinois 
Offices in principal cities

CIRCLE ED-125 ON READER-SERVICE CARD FOR MORE INFORMATION

New Products...

Test Equipment Stand
Saves Bench Space

The“Tek-Stand” 
is an accessory 
complementing the 
standard line of 
Shasta test instru­
ments. It employs 
specially con­
structed arms 
clamped to the up- 
right member 
which are firmly 

attached to the backs of instrument cabinets, permit­
ting adjustment to any position or angle. Up to three 
“A” size cabinets may be mounted on a single stand 
(see illustration).

The stand minimizes bench space required for in­
struments and makes them easy to attach, read, and 
adjust. Multiple a-c outlets are provided in the base 
for power cords of the instruments. Shasta Division, 
Beckman Instruments, Inc., Dept. ED, P. O. Box 
296, Sta. A, Richmond, Calif.
CIRCLE ED-127 ON READER-SERVICE CARD FOR MORE INFORMATION

with this NEW pastes 
Twice the Power for the Same Price!

The new Type V-2 VARIAC has twice the power 
rating of its predecessor, the popular Type 200-B. 
In addition it is equipped with the exclusive 
DURATRAK brush-track coating which insures 
long life, ability to withstand initial surges up to 
ten times rated value, and minimum maintenance.

★ Load rating of 0.345 kva ★ Terminal board showing 
(instead of 0.17Q) circuit and connections

Much less panel space Standard mounting holes,
interchangeable with Type 200-B

★ Metal base for improved 
cooling and added strength

★ Improved stops

★ No-load loss 
less than 
3.5 watts

* Meets MIL-T-27 
requirements

★ Same price: 
$12.50

for the 
VARIAC BULLETIN

GENERAL RADIO Company
2 75 Massachusetts Avenue, Cambridge 39, Massachusetts, U.S.A.

NE A FCPK ó -. S ‘ ■ ■■■■ CHICAGO 5 • S - I S' LOS ANGELES 08
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She

♦he advantages in performance and economy you get with

SMALL NYLON COIL BOBBINS
These plastic moldings are more uniform, more 
accurate, less expensive . . .

-THE SUPERIOR RESULT OF
an exclusive single cavity molding method which 
assures low mold and maintenance costs. Only 
from GRC can you get the many advantages of

ORC’S PATENTED MOLDING METHOD
Write for samples of GRC Wat 025
coil bobbins and similar Max. Lath. 1"
small parts in nylon and smalw-is
other thermoplastics. unlimited

Send Specifications for Prompt Quotation

GRIES REPRODUCER CORP
40 Second Street, New Rochelle, N. Y., Tel.: NEw Rochelle 3-8600

CIRCLE ED-126 ON READER-SERVICE CARD FOR MORE INFORMATION
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Thyratron Pulse Modulator
Operates at 400-4000pps

The Model 12 Labora­
tory Thyratron Pulse Mod­
ulator is designed espe­
cially for research in the 
field of pulse power genera­
tion. Designed to be ex­
ternally triggered at vari­
ous repetition rates, it is 
primarily intended for 
pulsing magnetrons, but 
also may be used with the 
proper external load for 
other purposes.

The unit is supplied complete with tubes and pulse 
cable, but without the linear changing network. Pro­
visions are made for insertion of various networks 
and pulse transformers. It will operate at repetition 
rates from 400pps to 4000pps and with pulse forming 
networks from 1/zsec to 6/isec or more. Rated output 
power is 250,000w peak into a 50 ohm load. Duty 
cycle is 0.01%. Voltage is provided up to 20v to 
operate a magnetron. Meters are included to read 
operating voltage and current of the modulator, as 
well as current of the magnetron oscillator if used. 
Dormitzer Electric & Manufacturing Co., Inc., Dept 
ED, 5 Hadley St., Cambridge, Mass.
CIRCLE ED-128 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE ED-130 ON READER-SERVICE CARD FOR MORE INFORMATION 
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TUBE SHIELDS
FOR Our fibreboard shields with
HIGH aluminum liner or wrapper will
TEMPERATURE 
WINDINGS 

TO 250° C

(QUINTERRA) 
TUBES

available in more than
2000 sizes, round, square 
and rectangular.

SAVE 5 0 %
decrease michrophonic 

disturbances

effectively shield 

yoke leads

made to fit 7&o9p 
pin bases or to 

your exact
specifications

WRITE 

FOR 

CATALOG

ACCURATE PAPER TUBE CO.
809 N. PEORIA STREET 

CHICAGO 22, ILLINOIS Certain 

CRCLI

ELEC
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NEW-

Curt it Terminal Blocks 
make better connection» 
economically — quickly.

CURTIS
R"-"RH" and "RHR"

TERMINAL 
BLOCKS

Built-Up Assembly 
of 1 to 20 Terminals

See them in 
BOOTH No. 644 

Radio Engineering Show 
Kingsbridge Armory 

Bronx, New York
March 22 - 25

If you do not attend
Write for literature on this new 
development for high-current ap­
plications and information of the 
complete line of Curtis Terminal 
Blocks including designs and sizes 
for every purpose.

CURTIS DEVELOPMENT & MFG. CO.
/ 3236- North 33rd Street, Milwaukee 16, Wisconsin

LTION

will

to9p 
to

CIRCLE ED-132 ON READER-SERVICE CARD FOR MORE INFORMATION

Top news in radio and television is the Transistor—possible 
successor to many vacuum tubes.

The Transistor shown above is made by CBS-Hytron, division 
of Columbia Broadcasting System, Inc. The L-shaped crystal 
support is formed from Superior seamless nickel tubing. It’s 
.032" I.D., .003"wall, .193" long with a 90r bend.CBS-Hytron 
relies upon Superior close tolerances and formability for 
this fussy small-tube application. Why don’t you ? Superior 
Tube Company, 2050 Germantown Ave., Norristown, Pa.

— BIG NEWS 
TRANSISTOR

SMALL TUBING 
...THAT’S THE

All analyses .010” to %" O.D. hg
Certain analyses in Light Walls up to 2’/i"

JION

1954

CRCLE ED-321 ON READER-SERVICE CARD FOR MORE INFORMATION 
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Rotary Limit Switch
Works As Automatic Control

This rotary limit 
switch, equipped 
with a cam and 
gear mechanism, is 
designed for use 
where movement 
can be expressed 
as shaft revolu­
tions. Its primary 
application is in­
tended for revers­
ing movement be­
tween two limits, 

such as the opening and closing of valves and ma­
chinery. A large selection of gear ratios, plus easily 
adjusted, positive locking cams, provides unlimited 
control of the movement between any two limits.

The enclosure is of “Gemco Fibraloy” and is re­
sistant to heat, shock, acids, alcohols, and hydro­
carbons. NEMA Type 4 and 7 enclosures are also 
available. The electrical circuit has two cam-operated 
swatches supplying one open and one closed circuit 
for each travel position. A standard 1/2" pipe thread 
is supplied for conduit connections. Gemco Electric, 
Dept. ED, 25685 W. Eight Mile Rd., Detroit 19, Mich.
CIRCLE ED-1 33 ON READER-SERVICE CARD FOR MORE INFORMATION

Portable Insulation Tester
Light Weight, Low Cost Unit

Built for non­
destructive testing, 
this low-cost port­
able insulation 
tester checks for 
dielectric break­
down, leakage, and 
short circuits on 
high voltage equip­
ment and compo­

nents. It is equipped with a test voltage control, 
test voltage indicator, current trip circuit, sensitivity 
range switch, fault indicator signal lamp, oral fault 
indicator, plus the other features generally found on 
insulation testing units.

Input voltage is 115v, 50/60cy; output voltage is 
continuously variable from 0-5000v a-c; and capacity 
is lOOva max. The current trip circuit has two sensi­
tivity ranges: Ima high sensitivity range, and a low’ 
range adjustable to any set value between 5ma and 
20ma to accommodate equipment or components hav­
ing higher capacity to ground. Milwaukee Electronics 
Corp., Dept. ED, 5231 North Hopkins St., Milwaukee 
9, Wisconsin.

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

GUIDE TO
VOLTAGE

SPEED

CURRENT

SERVO

CONTROL

ON REQUEST

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.

REGOHM

CIRCLE ED-135 ON READER-SERVICE CARD FOR MORE INFORMATION

10 AMPS

2 PDT I
RE LAY//F

7/ jQUALITY |_ _ _ _ _ _ _ _ _ _ _ _ _  
DEPENDABILITY... and |-|—H
VIBRATION IMMUNITY [ ±pi 
EUEHS MIUTUY PttlHttWtt~H 
ADAPTABLE T?- 

till 1ESISTMCE TO 00.000 HOT |
Mounting plate is draws aid formed o
Otter enclosures nailakle to jour specificatieds. I

Dimensions: 1.625 ' Diameter, 2.187 Height,
1.856" Mounting Dimension Between Holes.

PROMPT DELIVERY
r"Z”\"n For further information on this model 2021, write lot

CIRO-MECHANICAL SPECIALTIES CO., INC.
LXÌJ S819 MELROSE AVE.» LOS ANGELES 30. CALIFORNIA

t

See our display at the annual IRE Show, Booth No. 609

CIRCLE ED-136 ON READER-SERVICE CARD FOR MORE INFORMATION
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ERSTELL 
push button 

LOCKTITE 
lead holder has 
PERFECT BALANCE

Perfect balance makes Push Button
Castell Locktite Holder the king of

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 — Lockthe 
Holder and Imported Castell 9030 
Lead in 19 degrees, 7B to 10H.

its class.

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

Electrical Noise in 
Wire-Wound Potentiometers 

by Irving J. Hogan

Reprints of a talk 
presented at the 
1952 West Coast 
I. R. E. Convention 
are now available. 
A copy is yours for 
the asking.

ASK FOR 
DATA FILE No. 324

Helipot ccrp(mihün__

235

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

.. .first in precision potentiometers

CIRCLE ED-138 ON READER-SERVICE CARD FOR MORE INFORMATION

New Products . . .

A Deposited Carbon Resistors
Silicone Coated Units

These commercial grade deposited carbon stable 
resistors are offered in tolerances of 1%, 2%, 5%, 
and 10%. Standard resistance ranges in the l/2w 
size are from 1 ohm through 5meg; in the Iw size 
from 1 ohm through lOmeg; and in the 2w size from 
5 ohms through lOOmeg.

A tough silicone coating seals the stable precision 
element and protects it from physical abrasion with­
out the addition of a protective sleeve. Dale Products, 
Inc., Dept. ED, Columbus, Nebr. ▲ This product will 
be on display in Booth 769-771 at the Radio Engi­
neering Show.

CIRCLE ED-139 ON READER-SERVICE CARD FOR MORE INFORMATION

Stepping Selector
Operates in Either Direction

The G.E.C. (General 
Electric Company. 
Ltd., of England) 
Two-Way Stepping Se­
lector operates in 
either direction at a 
speed of approximately 
65 steps per second on 
self-interruption, and 
at speeds up to 20 per 
second from external 
impulses. The unit can 
replace multiple stand­

ard one-way stepping switches in many applications. 
The unit is designed for use with standard 25-con- 

tact banks of up to six levels, or 50-contaet banks 
of up to three levels. All selectors can be furnished 
with bridging or non-bridging wipers, or any desired 
combination of both. Armature coils are available for 
operation at 12v, 24v. 50v, llOv. or 220v d-c. IMTRA 
Corp., Dept. ED. 58 Charles St., Cambridge, Mass.

CIRCLE ED-140 ON READER-SERVICE CARD FOR MORE INFORMATION

Correction
The Expanded Scale Voltmeter described in the 

February issue (ED-92, page 50) carried an incor­
rect accuracy rating. Manufactured by the Arga 
Div., of Beckman Instruments, Inc., 220 Pasadena 
Ave., South Pasadena, Calif., the instrument has an 
accuracy of ±0.1% of input voltage instead of ±1% 
as originally stated.

Another outstanding

DESIGN ACHIEVEMENT

ses
SINGIE-CRYSTAI-STABIIIZED"

GERMANIUM

DIODES

"SINGLE-CRYSTAL-STABILIZED"
... precision-made and vacuum-sealed to provide a new 
high in performance for germanium diode applications!
SINGLE-CRYSTAL GERMANIUM 

— the finest for reliable per­
formance

MOISTURE-PROOF - vacuum- 
sealed, all-ceramic const ruction 
to provide stable characteristics

EVERY DIODE TESTED for all 
characteristics

COMPLETELY INSULATED CASE
POLARITY clearly identified
HEAT SINKS protect during sol­

dering
SMALL SIZE (-W diameter, 

1 »" long)
.—Available in 14

FLEXIBLE LEADS for easy mount­
ing

NO FILAMENT—no heater power 
drain or hum

LOW SHUNT CAPACITY (aver­
age I mmf.)

SELF-HEALING for temporary 
overloads

NO CONTACT POTENTIAL
WITHSTANDS adverse tempera­

ture and humidity cycling
INSURES tens of thousands of 

hours of dependable perform­
ance

types. For full
information, write Dept. R-135.

wj. Federal Telephone and Radio Companq
SELENIUM-INTELIN DEPARTMENT

100 Kingsland Road Clifton, N. J.

CIRCLE ED-141 ON READER-SERVICE CARD FOR MORE INFORMATION
CIRCLE

. Single and Double Pole “Toggle“ Handle Type

'KULKA AIRCRAFT SWITCHES
For Electronic and Communications Use

KULKA

Made to JAN specs for DC, or AC circuits up to 1600 
cycles. Available with screw terminals and with soldering 
lugs. Switching characteristics provide for changes in J 
electric circuits by use of SPST, SPDT, DPST and 
DPDT. Has bakelite housing and only one mounting hole.

K ÄL «*
catalogue. .

COI
Thesi 
mice 
wher 
prov 
and

FULL SIZE

KULKA ELECTRIC MFG. CO., Inc.
MOUNT VERNON. N. Y.

Typ 

PT­
PT- 
PT-

The! 
sam 
f.o.l 
pan 
reqi 
Berl

CIRCLE ED-142 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCI
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CLEANS MOTORS

MODEL "U
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.

FORMULA 602
Ten healthy adult albino rats 
inhaled 125 parts FORMULA 
602 per million parts air in an 
inhalation box for 30 minutes. 
This was repeated daily for 14 
days. At the end of this time 
ABSOLUTELY NO ILL EFFECTS 
OR DEATHS OCCURREDI

FORMULA 602
AND ALL ELECTRONIC EQUIPMENT

FORMULA 602 cleans without leaving a residue, corroding 
metals or damaging electric insulation. Use it wherever carbon 
tet is used for cleaning!

SEND FOR FULL INFORMATION TODAY 

the PENETONE co.
BOX ED-354, TENAFLY, NEW JERSEY

A Time Interval Meter

tt

y

t

7

TION

BERKSHIRE LABTRANS
PULSE TRANSFORMERS

VERSATILE

HOW JOYAL INFLUENCES DESIGN

MACHINE 5000 W-
MODEL D

** J*

JOYAL PRODUCTS, INC., 115 Edison Place, Newark 5, N. J.

ROTRON

Imp

100 ohms
100 ohms
120 ohms

transformers

A Piston Capacitors
With Extruded Lead-In

Type
PT-1 
PT-2 
PT-3

These

Price

$8.95 
8.95 
9.50

10 Ms

80
70
75

request.
Berkshire Laboratories, 708 Beaver Pond Road, Lincoln, Mass.

CIRCLE ED-144 ON READER-SERVICE CARD FOR MORE INFORMATION

5

60
50
55

2

50
30
40

1 A* 

20 
20 
20
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lime

.04 s 

.04 s 

.03 s

These miniature pulse transformers are designed for use in the 
microsecond and fractional-microsecond range, in equipment 
where space must be saved at no sacrifice in quality. They are 
provided with standard octal bases, stand 1.1 inch above chassis,

M F G . CO., INC.
7 Schoonmaker Lane Woodstock N t

at considerable savings in a 
sample package containing one of each type, at only $21.50 
f.o.b. Lincoln, Mass.—or postage prepaid if remittance accom­
panies order. Additional details and specifications are free on

E Hni ina tes 5 P ro duction 
Handling Operations

With Selectable Polarity

^â/ 
r WELDING

AND SOLDERING

Design with production-wise 
Joyal equipment in mind to 
achieve easier production and 
increased efficiency. BEFORE: 
In making the contact arm 
shown, it was necessary to 
thread the wire into the hole, 
bond the wire, cut the wire, 
flux, bring part to soldering

iron, solder and then clean. 
NOW: Just bring the 2 parts to­
gether; weld. Find out about 
Joyal's line of standard equip­
ment and how Joyal can engi- 
neerspecial and automatic 
soldering and welding ma­
chines. Write for data detailing 
your problems.

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

COMPACT CONVENIENT

and have a diameter of 1.37 inch.
Percent droop at:

are available

ION

The Model D-705 Time Interval Meter measures 
intervals from 40 microsec to Isec with an accuracy 
of ±10microsec. It also records the data in 10's of 
microseconds in a unique in-line presentation based 
on a newly developed drum-type indicator. The in­
strument combines a counting chain with a precision 
frequency source and appropriate starting and stop­
ping circuits. Trigger pulses start and stop the count­
ing. Electronic counters accurately count the high­
speed internal pulse frequency which is lOOkc. The 
counters store this information and, at the same time, 
indicate the progress of the count on a series of neon 
lamps located behind numbered panels.

Flexibility in operation is provided by adjustable 
triggering levels and by selectable polarities for each 
channel. Where two pulses occur on a single channel, 
a combined start-stop channel is provided.

A recording attachment, Model RC-135, is also 
available. Digital Instrument Co., Inc., 4221 Ponce 
de Leon Blvd., Coral Gables, Fla. A These instru­
ments will be on display at the Radio Engineering 
Show at Booth 340.
CIRCLE ED-145 ON READER-SERVICE CARD FOR MORE INFORMATION

Dust-proof metal 
caps are available 
with extruded 
lead-ins fused to 
this firm's Piston 
Type Variable 
Trimmer Capaci­
tors. Also, sliver 
plating through­

out is offered at slight extra cost for better perform­
ance at u-h-f and microwave frequencies.

Some piston capacitor models are less than 1" in 
overall length at maximum capacitance and have 
ranges from 0.7mmfd to 18.0mmfd. Electronics Div., 
•JFD Mfg. Co., Dept. ED, 1462 62nd St., Brooklyn 
19, N. Y A This product will be on display in 
Booth 123 at the Radio Engineering Show.
CIRCLE ED-146 ON READER-SERVICE CARD FOR MORE INFORMATION

FORMULA 602vs.
CARBON TETRACHLORIDE

(report by independent test laboratory)
CARBON TETRACHLORIDE

After 30 minutes exposure to 
125 ports carbon tet per million 
parts air in an inhalation box, 
seven out of ten rats died. The 
following day, the remaining 3 
rats died after another 30 min­
utes exposure. CARBON TET 
KILLED ALL THE RATSI

CIRCLE ED-147 ON READER-SERVICE CARD FOR MORE INFORMATION

INTRODUCING 
THE NEW

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 vo'umes of air 
in relation to their size and weight. Handy mounting ar­
rangements as well as integral ducting connectors are a 
designers delight. Motors ara l-phase, dual voltage, capacitor 
start.

Complete line on dis­

play at IRE SHOW, 

Booth 581-583.
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Design Simplified ••• New Products...

___ with the

Ulebwn)
VARIABLE 

SPEED DRIVE 
• Permanently lubricated 
• Your choice of 6 control* 
o Speeds up Io f 0,000 RPM 
• Nominal output .025 KP

• For further Information 
about how 
Matron unit* con 
simplify your costly 
speed changing 
problems, writ* for 
Bulletin 99.

Design engineers at Century Geophys­
ical Corporation make use of the M*t- 
ron Variable Speed Changer to give 
them continuously adjustable chart 
speeds in their miniature oscillograph.

Century engineers find that it is 
simpler and more economical to us* 
Metron Miniature units us components 
than to design and build their own.

Metron Variable Speed Changers 
ore designed into countless products 
that call for changes in speed. Th* 
units or* small —only 4 3/16" long — 
to fit minimum spac*. They are smooth 
ond accurate in operation and cover 
infinitely variable output speeds from 
5:1 step down thru 1:1 to 1:5 step up.

INSTRUMENT COMPANY
450 LINCOLN IT., DENVER 9. COLO

CIRCLE ED-149 ON READER-SERVICE CARD FOR MORE INFORMATION

Plug-In Power Supply
Delivers 12.6v, 0.9amp, D-C

The Model 119 “Uni­
tized” D-C Filament Sup­
ply is a self-contained 
plug-in unit for operation 
from 115v, 60cy line. It 
delivers well-filtered d-c 
for the operation of elec­
tron tube filaments, and it 
will operate a maximum of 
six 1.9w filaments. Output

voltage is 12.6v. d-c (6.3v filaments must be wired in 
series pairs). Output current is 0.9amp max. Momen­
tary overloads ten times this current will not cause 
damage.

The transformer primary winding has five taps to 
allow close adjustment of the output voltage; it also 
permits operation at other than 115v (approximately 
95-135v at 50% load). Ripple content is less than 
2.0% at maximum load. Compact and sturdy, the 
unit has an octal pin base, measures 3" x 3-1/4" x 
3-3/4" seated, and weighs 2 lb. C. J. Applegate 
and Co., Dept. ED, 1816 Grove St., Boulder, Colo.
CIRCLE ED-151 ON READER-SERVICE CARD FOR MORE INFORMATION

let PERKIN
BUILD YOUR

AIRBORNE HI-VOLTAGE 
POWER SUPPLIES

TYPICAL MODEL 
No. M1139D

6000v. @ lOOMomps.
H5v., 400cp$., I phase input 

Built to MIL specs.
Potted with spacially 
developed epoxy resin

Units up to 50kv. can bo built to your spec*.

MAGNETIC AMPLIFIER REGULATED 
POWER SUPPLIES

1% REGULATION AND RIPPLE

Model Volts Amps Model Volts Amps

MR532-I5 5-32 15 MR 1032-50 10-32 50
MR 1040-30 10-40 30 MR2432-200 24-32 200

Write or phone factory for literature or quotations. Samples 
of MII39D can be loaned for your testing purposesl 

Phone: ORegon 8-7215

PERKIN ENGINEERING CORP.
345 Kansas Street • El Segundo, Calif.

CIRCLE ED-153 ON READER-SERVICE CARD FOR MORE INFORMATION
CIRC

<5» Soldering Operations in j, 
Easy as

t with

Kester Solderforms'
A Sdiw scmwt ind stud I# cm cow. O 

"Sddwfw«” Disc A Hints 9% Silva <, 
—95% Lud ANay. Melting Point 6M°F. •

B SaUtf glass twminals to covar.
"SBldnrtorm" Rings 63% Tin—37% 
lead Alloy Malting Point 361 °F.

C Nonnetically seal cover on can. 
“Sokterform” Ring 28.5% 
lismutk—28.5% Tin—43% 
load Alloy. Softening Point 250°F.

Here’s a typical example of a tough 
resistance soldering job involving progressively 

lower melting temperatures. Kester ’’Solderforms” 
made sure this high precision oscillator coil 

came through every test successfully.

WRITE TODAY For fr** "Solderform" 
samples and literature.

KESTER 1
SOLDER COMPANY

4266 Wrightwood Avenue • Chicago 39, Illinois 
Newark 5, Now Jersey • Brantford, Canada

Power Relays
Withstand High Shock, Temperatures

“Hi-G” Power 
Relays operate re­
liably under the 
high temperature, 
high shock, and 
high frequency vi- 

i bration found in 
aircraft, rocket, 

and missile applications. They are securely braced to 
their hermetically sealed containers and constructed 
throughout of non-volatile materials that cannot gen­
erate gases at high temperatures.

The relays are available in four basic series: Iligh-G 
types that withstand 20G’s vibration at over 500cps; 
Standard types for lOG’s vibration at 55cps; special 
High Temperature types; and Industrial types for less 
severe applications. Each series is available with 2, 3, 
and 4-pole double or single-throw, or 6-pole single­
throw contacts, and can be furnished in hermetically 
sealed metal containers with either solder lugs, screw 
terminals, or standard AN connectors. Contact ratings 
of 3amp, 5amp, or lOamp are standard. Coils are avail­
able for practically any d-c voltage. Hetherington, 
Inc., Dept. ED, Sharon Hills, Pa.

FASTER, MORE ACCURATE INSPECTION WITH

FLASH-O-LENS 
Illuminated Magnifiers

WRITE TODAY 
for literature showiny 

applications, types, prices.

In industrial inspection de­
partments, on production 
lines, in foundries and labo­
ratories, wherever close 
visual inspection is impor­
tant, FLASH-O-LENS gets 
the job done better, faster. 
FLASH-O-LENS spots mi­
nute defects by spotlighting 
the area it magnifies.
Battery models, powered by 
standard flashlight cells, and 
AC-DC plug-in models are 
available with 5, 7, 20 or 
40 power precision lenses to 
meet a wide range of in­
spection needs. Prices start 
from $10.65.

E. W. PIKE & COMPANY, Inc.
492 NORTH AVENUE ELIZABETH 3, N. J.

CIRCLE ED-150 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE ED-1 52 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE ED-1 54 ON READER-SERVICE CARD FOR MORE INFORMATION
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New 2nd EditionNSW MANUALLY OPERATED

COAXIAL

Some Typical Special Problems The Paraxial Ray Equation
Magnetic and Electric Lenses Analytical and Numerical Solutions

ing Electron Beam Devices. 240 page*. illustrated $4.50

plus postage, or return the book and owe nothing.CIRCLE ED-1 57 ON READER-SERVICE CARD FOR MORE INFORMATION

pay the postage. Same return privilege if not entirely satisfied.

CIRCLE ED-159 ON READER-SERVICE CARD FOR MORE INFORMATIONION Miniature ConnectorsCIRCLE ED-155 ON READER-SERVICE CARD FOR MORE INFORMATION

phosphor

Write

CIRCLE ED-160 ON READER-SERVICE CARD FOR MORE INFORMATIONCIRCLE ED-158 ON READER-SERVICE CARD FOR MORE INFORMATIONCIRCLE ED-156 ON READER-SERVICE CARD FOR MORE INFORMATION
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Any 

Any 

Any

pulse width from 0.1 

impedance from 5 to 

voltage rating from

features
neoprene

12210 NEBRASKA AVENUE 
LOS ANGELES 25, CALIFORNIA

Properties 
of Motion

Impedance Com­
parator Model 60 
reads, on a large 
meter, the percen­
tage deviation of 
the component un­
der test from a 
standard compo­
nent. Designed for 
t esting of resistors, 
four ranges: 1%, 
One simple linear

you $4.50, 
Name ... 
Address . 

City ........
SAVE!

capacitors, and inductors, it has 
5%, 10%, and 20% full scale, 
scale serves for all ranges.

to 40 microseconds

500 ohms 

1000 to 25000 volts

JAN and U.S A.F. approval has 
been granted Taylor on tubes in 
this class.

spring temper 
bronze.

Pressure-tight 
are obtained by

/Fulfill the industry’s need for reliable and highly 
* efficient RF switches for all applications.
★ Single pole four throw, multi-circuit types.
★ Single pole double throw, flexible, 

general purpose type.
★ Double pole transfer type, extremely 

good cross-talk protection.
Same RF head construction and performance 
as famous transco remote control switches.
Compact, rugged and lightweight. Utilize 
type “N” connectors and can be panel 
or chassis mounted.

l For complete specifications, write for 
\dATA SHEET M 200.

UCTS, INC

which is compressed by means of a gland nut. Leakage 
is rated at less than 1 cu in per hr at 30psi.

A threaded coupling ring on the cable shell permits 
easy engagement and rapid uncoupling. Mating key­
ways in the shells provide positive polarization. Weight 
of the panel mounted receptacle is 0.5 oz; of the cable 
mounted plug is 1.5 oz. Gom Electronics, Dept. ED, 
883 Main St., Stamford, Conn.

Tobe pulse forming networks have an excellent record 
of performance, both in radar sets and in seasoning 
equipment for magnetrons and hydrogen thyratrons. 
Our design experience and production facilities assure 
deliveries to your schedule requirements. Widely used 
networks are tabulated below. Many others are avail­
able—write for data sheet.

rings between the molded 
inserts and shell, and by a 

around the cable insulation

Export: Royal National Company 
75 West St., New York 6, N. Y. 
Cable: NATVARNCO

No zero adjustment is required, and the range 
calibration is readily performed by means of a built- 
in standard. There is no need to operate push­
buttons or relays. Component impedances from 1 ohm 
to 5 megohms at 60cy may be compared. Industrial 
Test Equipment Co., Dept. ED, 55 E. 11th St., New 
York 3, N. Y. ▲ This product will be on display in 
Booth 309 at the Radio Engineering Show.

This lightweight, minia­
ture connector design fea­
tures molded melamine in­
serts in an aluminum shell 
for high dielectric proper­
ties and miximum mechan­
ical strength. Contacts are 
gold plated over silver to 
assure easy soldering and 
prevent corrosion. Male 
contacts are of brass; fe­
male socket contacts are of

A Impedance Comparator
Tests Resistors, Capacitors, Inductors

neoprene cylinder ring

• The Effect of Thermal Velocities • Space Charge in Electron 
Reams • Electron Gun> • Periodic Focusing Field? • About Design-

Canada: Atlas Radio Corp., Lt 
560 King St., W., Toronto 2-B 
Cabio: ATRADCO

.............................. Zone........... State ..............................................
If you enclose full purchase price with this coupon, we will

Pressure-Tight Design

The ruggedness and reliability of Taylor 

Thyratrons make them ideal for inverter, 

rectifier, motor control, sequency control, 

timer and other applications.

• C3A14

• C3F14

• C3R14

• C5F14

-------------- FREE EXAMINATION COUPON-------------
D. Van Nostrand Company. Inc. ED-854
250 Fourth Avenue, New York 8, N. Y.
Please send me an examination copy of “Theory and Design of 
Electron Beams,” by John R. Pierce After 10 days I will send

As always, Taylor is producing tubes 
®f superior quality and outstanding 
performance for many industrial and 
commercial applications. We Invite 
your inquiry on standard or special 
tube types.

for complete descriptive literature

THEORY AND DESIGN 
OF ELECTRON DEAMS

By JOHN R. FIERCE 
Bell Telephone Laboratories, Inc.

Here is a truly basic presentation of the theory of 
electron flow It is particularly useful in the analysis 
and design of microwave amplifier and oscillator 
tubes, cathode ray tubes, and other devices in which 
a high beam current is important. It also includes 
much fundamental material on general electron opti­
cal problems, with emphasi- on such important topics 
as space charge, thermal velocities and periodic focus­
ing. New material that has not yet been published 
has been integrated with fundamental relations from 
many sources to provide in one systematic treatment 
the minimum amount of theoretical material necessary 
for a thorough understanding of election flow and 
focusing in these various present-day device». From 
the first page to the last this book is organized most 
effectively to give a thorough understanding of the 
basic principles governing electron beams in their 
application to many important design problems.

Brief Outline of Contents
of Electric and Magnetic Fields • Forces and Equations 
• Simple Electron Motion» • Some General Relations •

THEORY

DESIGN

NOW Available

NORWOOD

ELF.CT RON 
BEAMS 
m RLE

AIRBORNE THYRATRONS 
for Commercial Use!

TOBE DEUTSCHMANN
CORPORATION
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SENSITIVE RELAY
FACTS

OPERATING CHARACTERISTICS

FORCE CURVES

OPERATING TIME CHARACTERISTICS

HOLD TIME CHARACTERISTICS

BAROMETRIC PRESSURE

ACCELERATION DIELECTRIC

CIRCLE ED-161 ON

60

The Sigma Manual Service consists of 
the basic loose leaf manual of approxi­
mately 260 pages and additional and 
replacement pages in groups as issued.

for tbt solaci of tbost wbo bad only 
one reason far rtading tbt abavi and 
wbo art disappoinltd. wt bavt anotbtr 
hook for salt mori lo Ibor tasti. 
'Starna Jnstrummts Jnk' (Xds and 
stltcitd mail)

Prkt $1.00 postpaid

HUMIDITY • IMMERSION

FINISH • ETC.

SIGMA
R FI * r 

manual

MECHANICAL CONSTRUCTION

The Sigma Relay Manual is frankly pat­
terned after the RC/\ Tube Hand Book 
which in our view is one of the best 
things in the industry. It will be a long 
time before the Manual, even in its 
much more limited field of usefulness, 
achieves anything like the near per­
fection of its model.

SENSITIVITY • ADJUSTMENTS

MOUNTINGS . ENCLOSURES

DIMENSIONS • WIRING DIAGRAMS

Howsoever, there are here assembled 
all known facts about each Sigma relay, 
type, series, and adjustment Each 
available combination is tabulated so 
that it can be selected with foreknowl­
edge of all important attributes, notably 
including ratings under all test conditions 
selected for regular proof testing.

STANDARDS : OPERATING LIFE

SALT SPRAY • TEMPERATURE CYCLING

Doubly important is the fact that in 
the Sigma Relay Manual is provided a 
means whereby — through the regular 
supplement service —new information 
can be easily accumulated and dis­
seminated.

MOISTURE RESISTANCE . VIBRATION

SUBSCRIPTION PRICE IS FIVE DOLLARS, 

YEARLY RENEWAL, ONE DOLLAR.

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

READER-SERVICE CARD FOR MORE INFORMATION



New Literature ...

Cathode Follower Probe 162
A 2-page 2-color bulletin (F-400) covers 

the Model F-400 Cathode Follower Probe, 
which features small size, high input impe­
dance, low power consumption, and low 
microphonics. Specifications, performance 
curves, and other relevant data are in­
cluded. Gulton Mfg. Corp., Metuchen, N. J.

Volt-Ohm-Microammeters 163
A 4-page bulletin (A-4 RCS) describes, 

illustrates, and gives specifications and 
data on ranges of five volt-ohm-milliam- 
meters and volt-ohm-microammeters. Also 
included is a section giving complete infor­
mation on the new Model 269 100,000 
ohms/volt sensitivity volt-ohm-microam- 
meter. Simpson Electric Co., 5200 W 
Kinzie St., Chicago 44, Ill.

Radio-TV Products 164
A 16-page catalog (No. 56) covers a 

wide range of instrument, radio, and TV 
knobs; knob and plate combinations; a 
variety of switches; cord sets; fuse holders 
and connectors; phono and antenna jacks 
and plugs; wafer sockets; tube pin 
straighteners; fuse clips; and many other 
items. Gee-Lar Mfg. Co., Rockford, Ill.

Flexible Coaxial Cable 165
This 2-page bulletin (70-A) covers type 

“IIX O” r-f flexible coaxial cable, giving 
detailed data on characteristics, corrosion 
protection, lengths, and fittings. The cable 
has a 7/8" diam and has a high stability 
sheath. Andrew Corp., 363 E. 75th St.. 
Chicago 19, Ill.

Data Sheets and Books 166
Two booklets cover the “Lefax” forms, 

binders, filing equipment, data books, and 
data sheets. One booklet (48 pages) gives 
prices and lists hundreds of data sheets on 
many subjects, including mathematics, 
metallurgy, communications, electrical engi­
neering, physics, and other fields, The 
other booklet (32 pages) gives prices and 
describes forms for practically every pur­
pose, illustrates and describes binders and 
filing equipment of numerous types, and 
describes a variety of handbooks. Lefax, 
Philadelphia 7, Pa.
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Selenium Rectifiers 167
This 4-page 2-color bulletin illustrates 

and describes a line of 3-phase selenium 
rectifiers developed for applications requir­
ing kilowatts of power. The rectifiers oper­
ate from nominal a-c line voltages and 
deliver 115v or 230v d-c. Convection and 
fan cooled units are shown, with ratings 
for lOkw, 20kw, 25kw, and 75kw. Ther 
Electric and Machine Works, 17 S. Jeffer­
son St., Chicago 6, Ill.

Decade Scaler 168
A 4-page bulletin describes and illus­

trates the Type 12100 30kc Decade Scaler 
and the Type 52214 E1T Counter Tube 
decade stage. The first unit is for counting 
applications requiring a unit with high 
resolving power, small dimensions, and re­
duced consumption. The second unit is 
designed principally for the counting and 
indicating of electrical pulses. Both units 
can count at rates up to 30,000/sec. Elec­
tronics Division, North American Phillips 
Co., Inc., Mount Vernon, N. Y.

ELECTRONIC DESIGN • March 1954 | ELEC



166
rins, 
and 
rives
s on 
tics, 
ngi- 
The 
and 
)ur- 
and 
and 
fax,

Glass-to-Metal Sealing 169
A 24-page, 2-color brochure describes 

tin facilities of this firm for producing 
gkiss-to-metal seals for the insulating and 
protection of electronic and electric prod- 
uc s. A wide variety of typical standard 
products are described and illustrated, in- • 
eluding: four types of electrodes for a 
wide range of applications, tubular but­
ton seals, glass seal tubes, multiple elec­
trode sealed headers, octal plugs, and 
grommets. Much technical data is provided 
on these items. Also included are illustra­
tions and descriptions of 22 different spe­
cial products. The Hermaseal Co., Inc., 
Elkhart, Ind.

Batteries for Transistors 170
This 4-page 2-color bulletin describes a 

line of small batteries that meets specifica­
tions required in transistor operation. It 
presents curves of voltage vs time, and 
discharge curves of various batteries, and 
illustrates and describes batteries now 
being used in transistor service. Burgess 
Battery Co.. Freeport, Ill.

Metal Preservation 171
A 12-page folder serves as a check list of 

metal protective and paint bonding chemi­
cals and processes. It includes protective 
coatings for steel, zinc, and aluminum; 
phosphate coating chemicals for paint 
bonding, rust-proofing, and protecting fric­
tion surfaces; copper coating chemicals; 
soldering fluxes; heat-resisting paints; and 
copper stripping and brightening solutions. 
American Chemical Paint Co., Ambler, Pa.

Magnetic Amplifiers 172
An 8-page technical data bulletin (TD- 

601) describes transductor magnetic ampli­
fiers developed for instrumentation, meter­
ing, and control of d-c currents and 
voltages requiring isolation. A section is 
devoted to definitions of magnetic amplifier 
terms; this is followed by a section on 
theory of operation. Other sections cover 
application specifications and operating 
characteristics. Westinghouse Electric 
Corp., P. O. Box 2099, Pittsburgh 30. Pa.
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NEW! Ford Instrument

68 Size 15 Resolver I I 
shown full size

Extremely accurate computing 

unit

Resolves input voltages into 

sine and cosine components 

Miniature size

Lightweight

Precision built to meet rigid 

military requirements 

Rated 1-24 volts, 400 cycle 

input

Size 15 
TELESYN® 
RESOLVER

us- 
iler 
ibe 
ing 
igh 
re­

is 
md 
nts 
ec- 
ips

?54

The Ford Instrument Size 15 Telesyn Resolver is avail­
able in three models with transformation ratios of 1:1, 
4:1, and 8:1 .. . making it adaptable to numerous appli­
cations: analog computers, angle data transmission sys­
tems and similar equipment.

WRITE FOR FULL DETAILS—this data sheet gives 
you the complete facts. Address Dept. ED

Visit oar Booth 503-505 at the New York IRE Convention

FORD INSTRUMENT COMPANY
DIVISION OF THE SPERRY CORPORATION 13

J 31-10 Thomson Avenue, Long Island City 1, N.Y.

CIRCLE ED-173 ON READER-SERVICE CARD FOR MORE INFORMATION
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Another HEPPN
>ts. Uses only ONE

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

HEPPNER Representative.;: John J. Kopple
60 E. 42nd St.. New York 17. N. Y.
Jame* C. Muggleworth
506 Richey Ave.. W. Collingswood, N. J.
Ralph Haffey
R. F 1, U. S. 27, Coldwater Rd., 
Ft Wayne8, Indiana
Irv. M CochraH. Co.
408 So. Alvarado St., Los Angeles, Calif,

MANUFACTURING COMPANY
Round Lake, Illinois (50 Miles Northwest of Chicago) 
Phone: 6-2161

SPECIALISTS IN ELECTRO-MAGNETIC DEVICES

N E W 
lower priced FOCOMAG

FERRITE MAGNET
• Lower priced, compact. Cuts receiver

ferrite magnet (an exclusive
► receiver cos 
feature).
¡form field.¡The sintered ferrite is• Superior focusing - more uniform

extremely uniform throughout. Focuse 
Completely shielded. No harmful exte 
Extended focus range has very fine adju 
Built-in centering device.
Flexible nylon adjusting shaft eliminat 
Picture positioning lever. You specify m

all tubes up to 27". 
lai field.

entto exactfocus.

breakage, 
nting arrangement

CIRCLE ED-174 ON READER-SERVICE CARD FOR MORE INFORMATION
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Dictaphone Telecord 
central dictation system 
uses STERLING RELAYS

• for dependable, instant 
response to push-button 

remote controls 
• for simplified wiring

Complete remote control of the recording machine, assured privacy, 
and a substantial reduction in the required number of connecting cir­
cuits are made possible by Dictaphone’s use of 12 relays in the Telecord 
control unit, plus one in each dictation instrument. To maintain high 
standards of quality and performance, Dictaphone uses standard 
Sterling Type GS Relays to fit exactly the needs of its circuits.

Whatever your product’s requirements for relays, standard or 
special, it will pay you to submit your specs to Sterling!
General Specifications Sterling Type GS Relays

COIL—Single or double wound up to 220 volts D. C. • SPRING ASSEMBLY— 
Up to 10 springs per pile-up, in any arrangement • CONTACTS—All types up 
to 3/16" diameter • RESIDUAL—Adjustable screw • OPERATE TIME—.005 to 
.050 sec. • RELEASE TIME-.0I0 to .100 sec. • MOUNTING-2 or 4 ’8-32 or 
*6-32 tapped holes • DIMENSIONS—2 %"x l’A"x 1-1/16" maximum • WEIGHT 
—6 to 10 oz.

They're relays YOU can rely an!
STERLING ENGINEERING COMPANY, Laconia, N. H.

Subsidiary of
AMERICAN MACHINE & FOUNDRY COMPANY 

New York
AMF Products are better. . . by design

CIRCLE ED-175 ON READER-SERVICE CARD FOR MORE INFORMATION
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-------------------------------------------------------------------------------------------

I STERLING ENGINEERING CO.
* 54 Mill St., Laconia, N. H.

• Please send your 28-pa?o Sterling Relay catalog to

NAME____

POSITION

FIRM_____

ADDRESS—



New Literature Wire Thread Inserts 178

Time Delay Relay 176

Vinyl Chloride Materials 179

1954

Deep

ELE

A 4-page 2-color bulletin (SIU) de­
scribes the Model NET pneumatically con­
trolled, time delay relay, which is designed 
to introduce either a sequence of time delay 
periods, or a momentary impulse, into an 
electrical circuit. The bulletin describes 
operating sequences, typical applications, 
and includes wiring diagrams and mount­
ing dimensions. A’G’A Division, Elastic 
Stop Nut Corp, of America, Elizabeth, N. J.

Engineering Facilities 177
This 18-page brochure describes the re­

search and development, field engineering, 
systems design, electronics interference re­
duction, and installation planning and 
supervisory engineering services available 
from this firm. International Electronics 
Engineering, Inc., 1612 K St., N.W., Wash­
ington 6, I). C.

REGULATION FOR 
IN LINE VOLTAGE

These units are ruggedly built and 
designed to give long time, trouble 
free operation. Either positive or neg­
ative output may be grounded. All 
voltages and load currents are me­
tered. Model E-50A (at left) also 
has a 6.3 volt 10 ampere output 
available. (Non-Regulated.)

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:

For those laboratories requiring the 
utmost m 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

002% 
1O% CHANGE

CHATHAM ELECTRONICS 
ULTRA-STABLE Regulated

•Max. drift in millivolts over 10 min. period 

STANDARD REGULATED POWER SUPPLIES

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 amps 10 .03% 1

47 O»

CHATHAM ELECTRONICS CORP.
Cl '/A Executive and General Offices: LIVINGSTON, NEW JERSEY 

y Plants and Laboratories: NEWARK and LIVINGSTON, NEW JERSEY

MODEL VOLTAGE RANGE CURRENT MA HUM LINE VOLT. REG. 10S-12S V.
EA-50A 0-500 Volts 0-300 MA 2 MV 1%
EA -48 160 to 1500 Volfs 0-125 MA Less than 20 MV 0.5%

4 Cordial Invitation to Visit Our Exhibit—I.R.E. Show—Booths 474, 476, 476 Electronic Avenue

CIRCLE ED-194 ON READER-SERVICE CARD FOR MORE INFORMATION
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New military standard sheets covering 
helical coil wire thread inserts (Natio .al 
Coarse and National Fine Series) for >ir- 
craft applications are provided in i his 
20-page bulletin (689). Separate sheets 
list nominal lengths of 1, 1-1/2, 2, 2-1/2, 
and 3 diameters. Thread diameters range 
from .164-32 to 1.000-8. Also provided are 
two interchangeability lists: Military vs. 
“Heli-Coil” part numbers, and “Heli-Coil” 
vs. Military part numbers. Heli-Coil Corp., 
1435 Shelter Rock Lane, Danbury, Conn.
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This 16-page 2-color brochure emphasizes 
the flexibility of product design attainable 
with “Opalon” vinyl chloride injection 
molding materials. Ten illustrated pages 
suggest dozens of uses for the materials in 
a variety of fields. In addition to physical 
flexibility, the compounds feature heat re­
sistance, good electrical insulation, dura­
bility, and good color and finish. Monsanto 
Chemical Co., Springfield, Mass.
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Deep Drawn Boxes 180
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A 16-page catalog lists more than 750 
s amless deep drawn boxes of aluminum, 
brass, and steel, available from standard 
1 »oling. This catalog should be of value 
t» buyers in the electronic, aircraft, and. 
electrical fields. Also illustrated are some 
precision metal cabinets. All boxes have 
a smooth satin finish, unusual on drawings 
of this type. Zero Mfg. Co., 1121 Chestnut 
St.. Burbank, Calif.

Pressure Potentiometer 181

179
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A 4-page, 2-color bulletin (3553) de­
scribes a new miniature gage pressure po­
tentiometer in standard ranges from 
O-lOOpsi to 0-5000psi. Photos illustrate the 
method of transmitting the movement of 
the bourdon tube to the sliding contact of 
the wire-wound potentiometer. Diagrams, 
charts, curves, and outline drawings pro­
vide additional technical information. De­
tailed specifications are included. Bourns 
Laboratories, Dept. NL. 6135 Magnolia 
Ave., Riverside, Calif.

Oscillator Controls; Relays 182
A 4-page bulletin (34-99) on “Frahm” 

oscillator controls is available with a 
companion 8-page bulletin (33-99) on 
“Frahm” reed, frequency sensitive relays. 
The oscillator controls are miniature tun­
ing forks for use in electronic oscillators 
to provide stable output frequencies in the 
50-1000cps range. The relays permit the 
transmission of a number of control sig­
nals over a single circuit; they can be used 
on all types of communication circuits, 
including wire, and radio and carrier sys­
tems. Full technical data are provided in 
the bulletins. James G. Biddle Co., 1316 
Arch St., Philadelphia 7, Pa.

Boron-Carbon Resistors 183
Comprehensive data on l/2w Molded 

Boron-Carbon “Precistors” are given in a 
2-page bulletin (B-8). It includes charac­
teristics, applications, tolerances, windings, 
terminations, dimensions, charts and 
graphs, and other valuable information. 
International Resistance Co., 401 N. Broad 
St., Philadelphia 8, Pa.

SHOWS DYNAMOTOR EFFICIENCY

NEW Carter SLIDE CHART

AT YOUR RADIO PARTS 

DISTRIBUTOR OR 

ELECTRONIC EQUIPMENT 

SUPPLIER

Now it’» easy to compare Dynamotor performance efficiency 
under actual operating condition». Nameplate information 
plus this simple slide chart enables you to read instantly 
the efficiency percentage right from the Calculator »cale. 
Reverse side gives other useful information. Handy 3" x 
6" pocket size, color printed on sturdy laminated stock, 
varnished to resist soil. For sale by radio parts distributors 
and electronic equipment suppliers, or 25c postpaid.

2644 N. MAPLEWOOD AVE. CHICAGO 47 
largest Exclusive Manufacturers of mobile radio rotary power Supplies.

i 1954
CHICLE ED-1 (4 ON READER-SERVICE CARD FOR MORE INFORMATION
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Centralab rotary switches solve 
a wide variety off electronic applications
Chances are you’ll never design an “elec­
tronic husband awakener”. But the uses for 
Centralab Rotary Selector Switches are as 
broad as your imagination
• Available in standard (l7/s" diameter) or 

miniature size (IVa" diameter).
• Standard or special switching combinations 

— up to 12 positions or up to 6 poles 
per section.

• Single or multiple sections.
• Indexing: 30° or 60° (standard or minia­

ture; 90° (standard only).
• Phenolic insulation — NEMA Grade 

XXXP. MIL Grade P3115B.
• Steatite insulation — JAN Grade L-5 for 

low loss characteristics.
• Shorting or non-shorting types.
• All hardware heavily cadmium plated.
• Clips and contacts silver plated spring brass.
• Solid silver alloy contacts available.

Centralab has complete facilities for 
volume production of custom switches: 
Modern, highly mechanized production 
plants .. . plus Centralab engineering spe­
cialists are at your service.

00

If you need something 
new... come to Centralab 

...u>e may have it!

A Division of Globo-Union Inc.
♦52-C E. Keefe Avenue • Milwaukee 1, Wisconsin 
In Canada: SM Mt. Pleasant Road, Toronto, Ontario

VARIARLE 
RESISTORS

«WITPH.. CttAMIC rSINTtO
CA.ACITO.J tltCTSONIC CIKUITS

CERAMIC 
INSULATORS

Industry's graatast source of standard and spoelal 
oloctronlc components

CIRCLE ED-185 ON READER-SERVICE CARD FOR MORE INFORMATION



Not Only a

RELAY

MTAcrs NO. 

v Controls *

type RO-120 
heater 2ÔV 

SET FOR 100S

THERMAL 
TIME DELAY

'PE RM-20
•<FATER 28<
SÉY FOR 5 S

technical data and helpful 
engineering cooperation on 

THERMAL TIME DELAY RELAYS.

THERMAL 
TIME DELAY 

RELAY

THERMAL 
RELAYS

Contacts NO
G-V Coni Rots h.

• Miniature and Octal 
Sizes

• Hermetically Sealed in 
Metal Shell

• Adjustable and Non- 
Adjustable

• Heater Voltages up to 
230 Volts

• Fully Temperature Com­
pensated

• Suitable for Military 
and Industrial Use

• Unequalled for Rugged­
ness and Precision

Greatly expanded production fa­
cilities assure prompt deliveries.

.with performance 
features never before 
possible

More and more engi­
neers are finding other 
uses for these precise \ 
and rugged units —jobs

the usual bi-metal de­
sign often cannot do ... 
such as:

• TUBE HEATER VOLTAGE REGULATION
• POWER SUPPLY OVERLOAD PROTEC-

OVER- OR UNDER-VOLTAGE ALARM 
OR CUT-OFF

• LOW OR HIGH FREQUENCY CUT-OFF

Write for bulletin and help with your particular problems.

G\t CONTROLS INC 18 Hollywood Plaza -V LUNIKULi INV- East Orange, New Jersey

U. S and Foreign Patents Pending

CIRCLE ED-186 ON READER-SERVICE CARD FOR MORE INFORMATION



New Literature...

Frequency Meters 187

A 2-page bulletin describes a group of 
four frequency meters designed for both 
field and laboratory use. They are each 
supplied complete with a microammeter, 
sensitivity control, and calibration charts, 
all mounted in a hardwood carrying case. 
The four units range from 900-1200Mc to 
1700-2550Mc. Frequency Standards, As­
bury Park, N. J.

Identification Markers 188

A 4-page bulletin describes the new 
“Speedy - Marx” identification markers 
which are available in solid cards (where 
all markers are the same), sequénce cards, 
“odds and ends”, colors of solid or mixed 
symbols, and special cards for individual 
needs. Application data on the stripping 
and simple installation of the markers is 
provided. North Shore Nameplate Co., 
Glenwood Landing, L. I., N. Y.

Measuring Instruments 189

This 36-page 2-color catalog, “Instru 
ments for Modern Measurements”, provide­
detailed illustrative and descriptive infoi 
mation on equipment for electrical, physi 
cal, surface, resistance welding, ultrasonic 
energy, electro-acoustical, and other meas­
urements. It includes such instruments a 
magnetic oscillographs, a variety of ampli 
fiers, vibration pick-ups, surface compara 
tors, “Hypersonic” generators, deviation 
test bridges, frequency analyzers, integra­
tion networks, and numerous other equip­
ments. Also available is a complete price 
list. Brush Electronics Co., 3405 Perkins 
Ave., Cleveland 14, Ohio.

Power Resistors 190

This 2-page bulletin (P-2) provides com­
prehensive data on characteristics, applica­
tions, construction, ranges, ratings, and 
tolerances of Types PW-7 and PW-10 
power resistors with axial leads. It includes 
valuable charts and graphs. International 
Resistance Co., Philadelphia 8, Pa.

Ant<
Thi 

iescr 
i wid 
bow 
“Coli 
way, 
i va 
Mig: 

binin 
into 
arres 
Lapo

Cap
Tu 

and ] 
fil” r 
fil D 
types 
mits 
volta 
+13( 
data, 
terist 
Elect 
Plair

See us

»0 h®

BOOTH No. 426
Radio Engineering Show

MARCH 22-25, 1954
Kingsbridge Armory 

New York City

N. R. K. MFG. & ENGINEERING CO.
4601 WEST ADDISON STREET • CHICAGO 41, ILLINOIS 

CIRCLE ED-191 ON READER-SERVICE CARD FOR MORE INFORMATION

Microwave 
Assemblies, 
Radar Components, 
and Precision 
Instruments . . . 
manufactured to 
your Blueprints 
and Specifications.
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Antenna Systems 192
This 24-page, 2-color catalog illustrates, 

¡escribes, and provides essential data on 
wide range of antenna types, including: 

)ow tie antennas; “Corner” reflectors; 
Colinear” multi-channel antennas; two- 
vay, multi-channel “Colinear” antennas; 
i variety of yagis; antenna rotators; 
Mighty Match” isolation filters for com­

bining separate u-h-f and v-h-f antennas 
into a single transmission line; lightning 
arrestors; and boosters and accessories. 
Lapointe Electronics, Inc., Rockville, Conn.
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Capacitors 193
Two 4-page, 2-color bulletins (NB-149 

and NB 153) illustrate and describe “Fix- 
fil” metal-can cased capacitors and “Fix- 
til Demicon” metal-cased capacitors. Both 
types use “Fixfil” impregnant which per­
mits capacitors to be operated at full rated 
voltage over the range of —55° to 
+130°C. Ratings and dimensions, test 
data, and graphs of temperature charac­
teristics are included. Cornell-Dubilier 
Electric Corp., 333 Hamilton Blvd., South 
Plainfield, N. J.

Linear Equations
This 126-page publication, “Simultaneous 

Linear Equations and the Determination 
of Eigenvalues”, contains a majority of 
the papers presented at the National 
Bureau of Standards Institute for Numeri­
cal Analysis at Los Angeles on Aug. 23-25, 
1951. The papers should be of value to 
workers in many branches of pure and 
applied mathematics, as well as to workers 
in fields such as physics, chemistry, and 
aerodynamics. Price is $1.50. Write direct 
to Government Printing Office, Washington 
25, I). C.

Small Synchros and Servos 195
A complete line of synchros, two phase 

servo motors, synchro transformers, syn­
chro resolvers and induction motors for 
aircraft and other applications is listed 
in this 4-page, 2-color bulletin. Specifica­
tions for over 100 items are given. Ex­
amples of rigorous testing methods are 
also illustrated. Ketay Manufacturing 
Corporation, 555 Broadway, New York 
12, N. Y.

IRE Show 
March 1954 

312 
Computer Ave.

DEPOSITED CARBON 

MINIATURE POTENTIOMETERS 

GLASS SEALED HIGH VALUE WELMEGS 

VITREOUS ENAMEL COATED WIRE WOUND

and Other Precision Products 
will be Shown and Demonstrated 
under typical working conditions

ROCKBAR CORPORATION 
215 East 37th Street, New York 16, N. Y.

CIRCLE ED-196 ON READER-SERVICE CARD FOR MORE INFORMATION
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MINIATURE HERMETICALLY SEALED PAPER

CIRCLE ED-197 ON READER-SERVICE CARD FOR MORE INFORMATION
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TUBULARS ... The Sangamo line includes a full 
range of capacities and voltages in miniaturized 
paper tubular capacitors (Types SA through 
SM). These subminiatures are sealed in non­
magnetic cases and are impregnated with Sano- 
wax or with E-therm—an amazing new im- 
pregnant of high thermal stability (12 5° C) 
and superior electrical characteristics.

TANTALUM ELECTROLYTIC CAPACITORS 
These newly developed tantalum foil elec­
trolytics (Type EHT) meet the exacting 
demands of transistor circuitry by provid­
ing minimum leakage current. These ca­
pacitors are available in a range of voltages 
and capacities.

MINIATURE WIRE LEAD MICA CAPACITORS
The newest addition to the Sangamo line 
of subminiature capacitors is Type DR. 
a wire lead mica of silvered mica con­
struction, that is available in values up 
to 300mmf. 500WVDC.
Write for Engineering Data Sheets for 
complete information.

Subminiature Capacitors
are valuable

these

valuó
exceptionally tiny Sangamo Capacitors 

ble miniaturization tools.

If you are faced with the problem of squeez­

ing components into tight spots, you will find

SANGAMO ELECTRIC CO.



FOR POSITIVE, LOW-COST

SMOCtfT DRH/rs

Only the manufacturer of genuine Bead Chain 
offers you a new, more versatile belt drive that 
will accurately time and control the movement 
of all types of devices. Among such applications 
are radio and television tuners, recorders, air 
conditioners and timing devices. Costly gearing 
mechanisms can be eliminated and efficiently 
replaced by the specially designed sprockets 
that accurately fit the individual beads without 
slippage and backlash. Friction is at a mini­
mum and tensile strength of the Bead Chain 
belt (from 15 to 200 lbs.) is very high in 
proportion to size and weight.

Only this, th# original Bead Chain is manufactured to
such dose tolerances that it can be applied at low cod 
Id U typo or positive non-slip sprockets!

Write to us today for detailed information 
about sprockets and Bead Chain belts. It can 
save you a lot of time and money later.

THE BEAD CHAIN MANUFACTURING CO.
58 Mountain Grove St., Bridgeport, Conn. 

Please send me information about 
Bead Chain sprocket drives.

NAME»..

TITLE__

ADDRESS...

THE BEAD CHAIN MANUFACTURING CO, Bridgeport 5, Conn 
original and world's largest producers of Bead Chain

CIRCLE ED-198 ON READER-SERVICE CARD FOR MORE INFORMATION



New Literature...

Silicon Carbide 199
A 52-page brochure, “Facts About Sili­

con Carbide”, includes sections on: dis­
covery and occurrence, formation, prop­
erties, grain preparation, products—loose 
grain and grinding compounds, bonded 
and coated abrasives, refractories, resis­
tors, metallurgical uses of silicon carbide, 
miscellaneous products, and other related 
subjects. The Carborundum Co., Niagara 
Falls, N. Y.

Thermometer Bulbs 200
Catalog 5701 describes, in 16 pages, a 

line of resistance thermometer bulbs of 
high speed, marine, room temperature, and 
sanitary types for temperature spans as 
narrow as 20°F. Also included are wet-and 
dry-bulb resistance thermometer assem­
blies for measurement of relative humidity. 
Industrial Division, Minneapolis-Honey­
well Regulator Co., Wayne and Windrim 
Aves., Philadelphia 44, Pa.

Photoelectric Relays 201
Two 4-page, 2-color bulletins (GEA- 

5920 and GEA-5921) illustrate and fully 
describe two new photoelectric relays, one 
rated at 450 operations per minute, and 
the other, a high-sensitivity, high-speed 
model, rated at 600 operations per minute. 
The bulletins explain how the relays work, 
cover their features, provide application 
data, and also describe the accessories 
available. Specialty Control Dept., General 
Electric Co., Schenectady 5, N. Y.
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Twin Tetrode Tube 202
A 26-page data and application booklet 

on the type 5894/AX-9903 twin tetrode 
tube contains complete engineering infor­
mation. The tube is designed to allow 
high power gain as an r-f power amplifier, 
modulator, and frequency multiplier. Data, 
application notes, typical performance 
curves, special features, and a description 
of construction are provided. Amperex 
Electronic Corp., 230 Duffy Ave., Hicks­
ville, L. I., N. Y.
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Precision DC Power Supply
for Electronic Equipment

Efficient, closely regulated selenium 
rectifiers for all types of computers, 
business machines and other electronic 
equipment.
Low initial cost... low maintenance, 
units have no moving parts or 
vacuum tubes.
Compact, completely self-contained, 
protected ... magnetic amplifier 
controls... fully regulated DC power 
supply.
Optional steel cabinets for floor­
standing, wall or caster-mounted.
Output ratings from 5 to 500 VDC at 
5 to 200 Amps continuous.

Complete engineering specifications available upon request.

DIVISION OF LEACH CORPORATION
4441 Santa Fe Ave., Los Angeles 58, Calif. 

Telephone LOgan 8-4771

CIRCLE ED-203 ON READER-SERVICE CARD FOR MORE INFORMATION 
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Transmission Lines, Fittings 204
This 28-page, 2-color catalog (Form 

B 767) describes low-loss coaxial transmis­
sion lines and fittings for u-h-f TV broad­
cast applications. Much data js provided 
on 3-1/8" and 6-1/8" lines, fittings, and 
accessories, with complete tables of effi­
ciencies for channels 2 to 83 for distances 
from 100' to 1600'. In addition to complete 
technical specifications, the brochure pro 
vides important data on layouts and instal­
lations. Broadcast Equipment Sales, RCA 
Victor Division, Camden 2, N. J.

Laplace Transforms
A 36-page publication, “Tables of Co- 

efficents for the Numerical Calculation of 
Laplace Transforms”, facilitates the evalu­
ation of infinite integrals expressible in the 
form of Laplace transforms, such as arise 
in the theory of heat conduction and in 
various branches of electrical engineering 
Price is 25^. Write direct to Government 
Printing Office, Washington 25. D. C.

Varnishes and Resins 206
This 4-page bulletin reviews five coating 

and impregnating varnishes, an adhesive, 
and six bonding and laminating resins. 
Each product is described individually, 
along with its recommended applications. 
Tables compare each resin with all the others 
through nine properties. Also included are 
curves showing the thermal life of leading 
silicone dipping varnishes and cloth coating 
resins, plus that of Class B materials. Dow 
Corning Corp., Midland, Mich.

Circular Chart Recorders 207
Bulletin F-452M covers, in four pages, 

“Multi-Point Circular Chart Recorders”. 
These instruments employ the “Turret” 
pen assembly, which makes possible 6 in­
dividual records on a single chart. Through 
a “Segmental” chart drive unit, the de­
sign becomes a 24, 48, or 96 point multi­
record system. Construction features, spe­
cifications, and other data are included 
Fielden Instrument Division, 2920 N 4»h 
St., Philadelphia 33. Pa.

UNDER MIL-E-5272 TESTS for 
extreme temperatures 

humidity-salt spray - vibration 
wl'ie-uMMwid trimmer potentiometers

Write for full details and pnces.

Micro-miniature Series AP V?
• Two watts continuous at 80° G.
• Resistances from 10 to 20,000 ohms.
• Diameter t/2 inch, depth % inch.
• Temperature coefficient 0.00002/degree C.
• Weight % ounce.
• Sealed well enough to permit potting.

Series AP 1 Vi s*ri«»AFi%
• Four watts continuous at 80° C.
• Resistances from 10 to 100,000 ohms.
• Diameter D/g inch, depth l/2 inch.
• Weight less than 74 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-208 ON READER-SERVICE CARD FOR MORE INFORMATION
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MINIATURE ^POTENTIOMETERS 
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. JL J
• Occupies no more space than abso- 

lutely necessary.
• Weighs as as possible.
• Maintains accurate resistance settings, V A B

over a wide range of temperatures B
• IFtil not require YOU to do produc-^^^ 

tion-control checking for the manu-

Solution: Waters Series RT-% and RTS-14 —
• Precision wire-wound construction.
• Three watts continuous, to 80 degrees C.
• Resistances from 10 ohms to 50,000 ohms.
• Diameter depth
• Weight about 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, ine.
Waltham 54. \1 a ssac husetts

Write today for 
technical details 
and price infor­
mation.

CIRCLE ED-209 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, ine.
W altham I Mawaahu 'th

APPLICATION INGNtll'NG OÇTE Cl N P A i N ( iPA ( ’ FS

CIRCLE ED-210 ON READER-SERVICE CARD FOR MORE INFORMATION
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TUNG-SOE

BEAM POWER AMPLIFIER
for the ultimate in reliability where the 616 is 
tailed for...

Absolute reliability!

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

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

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

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

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

TUNG-SOL ELECTRON TUBES
CIRCLE ED-211 ON READER-SERVICE CARD FOR MORE INFORMATION



Patents By John Montstream

an intc 
patent ù 
s nchro 
vary wl

The «

Synchronization Circuit . . . Patent No. 
2,645,717. A. W. Massman, Wheaton, III. 
(Assigned to Motorola, Inc.).

This patent describes the synchronization 
circuit shown on the opposite page, which 
provides a simple and effective automatic 
frequency control of the horizontal sweep 
circuit.

The synchronization circuit is connected 
with the synchronizing signal separator 
(25) of a conventional television re­
ceiver. The horizontal sync signal is ap­
plied to the control grid of the triode 
section (32) which acts as a phase splitter 
with negative going pulses a developed 
across cathode resistor 38 appearing on 
cathode 33 and equal positive going pulses 
f on anode 34. A phase detector section 
(40) has the negative going sync pulses 
applied to its cathode resistor (41). The 

positive going sync pulses are applied t<» 
the grid of the section. Series connected 
resistors 45 and 46 develop a control vol­
tage which is transmitted through a filter 
formed by resistor 48 and capacitors 49 
and 50 to a multivibrator (52). Its output 
is fed to the horizontal deflection system 29.

From the deflection system at point 60, 
positive going pulses b are integrated by 
circuit elements 61, 62, 63, and 64 to form 
a sawtooth wave c which is applied to the 
plate (65) of the phase detector. The nega­
tive going pulses from wave a tend to 
cause grid current to flow so that the grid 
will become negative. When the sawtooth 
applied to the plate (65) is more positive, 
plate current will flow causing the cathode 
(42) to become more positive. Resistors 
45 and 46, which connect the negative grid 
with the positive cathode, will then have

' Sync. 
Séparai

NATIONAL

THE SOCIETY OF THE

CIRCLE ED-212

DON’T MISS IT— the boat, that is. Plan now to be at the 
National plastics exposition, Cleveland, June 7-10. New 
materials, new methods, new uses for plastics—perhaps, a mil­
lion-dollar idea. Perhaps yours. Send for your tickets 
now. Please make request on company letterhead, 
( Sorry, no general public admissions. )

PLASTICS EXPOSITION
sponsored by

PLASTICS INDUSTRY, 67 W. 44TH ST., NEW YORK, N. Y.

ON READER-SERVICE CARD FOR MORE INFORMATION
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an intermediate point which is at zero 
potential when the sawtooth wave is in 
s nchronism with the pulse wave, and will 
vary when not in synchronism..

The circuit affords satisfactory control 

by applying a sawtooth wave to the grid 
(44) of the phase detector triode. This 
wave is produced by integration through 
67 and 68 of the negative going pulse d 
from the output of the multivibrator.
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STANDARDS
C I E N C YEFFII N G

Minimum 
RF 

Interference

Lindgren True Double 
Shielded SCREEN ROOMS

Patent Pending

Easy to 
Assemble

Structurally 
Sturdy

Standardized
Safes Engineering Units

Representatives Throughout 
the United States

A screen room is no place for makeshift construction. 
Where RF interference must be eliminated to a known 
degree, SCREEN ROOMS must be built to scientific 
standards, not "by guess and by golly." That is why 
LINDGREN double-shielded enclosures are increasing 
in use by so many of America's leading industries, 
where testing and operation must be done under con­
trolled conditions that will not tolerate leakage or 
uncertainty.

HIGHEST ATTENUATION GUARANTEED
BRONZE SCREEN 126-128 DB;
COPPER SCREEN 142-146 DB;
LINDGREN screen rooms are economically manufac­
tured at the factory. They consist of pre-fabricated 
units, easily assembled wnere you want them . . . 
conveniently portable to any location. More than 30 
standard sizes available.
Used by leading manufacturers of electrical and elec­
tronic equipment . . . and more than meets govern­
ment specifications.
WRITE for Descriptive Circular, Attenuation Charts, 
Construction Diagrams, Specifications and Prices.

CIRCLE ED-213 ON READER-SERVICE CARD FOR MORE INFORMATION
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Hew 
what’s‘in scope 

...for RADAR?

CUBIC’S New VSWR INSTRUMENTATION SYSTEM 

for continuous ...
automatic . • • 

measurement of VSWR

The New Model 620 is CUBIC'S contribution to higher 
efficiency and higher economy in that new RADAR design 
you may be planning. Designed for field and production use— 
where frequent VSWR measurements of radar, and other 
amplitude modulated microwaves are required, it has 
certain important features entirely new:
• Measurement of VSWR is continuous and automatic over two 

calibrated ranges, covering ratios 1.02 to 1.2, and 1.2 to 00.

e Can be used with CUBIC’S matched directional coupler— 

permanently or temporarily installed in waveguide run.

e Available too as JAN AN/UPM-12 Military version.

• And available in Model 621, for VSWR measurements at 
signal generator levels.

• For x-band only, at present. RF components will be ready 
shortly for operation on S thru Ku band.

New designs make new demands. CUBIC engineers are 
constantly conducting research to develop new products to 
enable those new Electronic designs—still on the drafting 
boards, to become reality. In this connection, our Engineering 
and service departments are always at your disposal on 
any Electronic problem.

Writ» for latest edition of our catalog of microwave instruments

CUBIC
CORPORATION

electronic equipment 
RESEARCH...DEVELOpMENJ 
5AN DIEGO, 6. CALIFORNIA
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RBM
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.

Visit Booth 614—Kingsbridge Armory
I.R.E. Convention—New York City, March 22-25

ASR Bulletin.Write Dept. L-3 for

R-B-M DIVISION Refrigeration, In-

ESSEX WIRE CORPORATION
Logansport, Indiana

dustrial, Appliance, 
Communication and
Automotive Industries
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Patents ...
Self-compensating Inductor . . . Patent 
No. 2,654,861. A. S. Khouri, Milwaukee, 
Wis. (Assigned to Globe-Union Inc.).

This inductor, which is self-compensat­
ing as temperature changes, will have sub­
stantially fixed resonant frequency and 
accurate retrace characteristics. The in­
ductance coil is bonded to a ceramic form 
that has a negative coefficient of dielectric 
constant close in value but of opposite sign 
to the ceramic’s temperature coefficient of 
expansion. As the temperature rises, the 
coil’s rising inductance is compensated for 
by its decreasing interturn capacitance.

In the bottom form shown in Fig. 1 the 
inductance material is applied into grooves 
in the form so that nearly all of the in­
ductor’s interturn capacitance is through 
the ceramic dielectric. In the upper three 
forms, the inductor is applied to ungrooved 
forms for partial compensation through the 
dielectric, which is usually sufficient.

The coil is either electroplated to or 
applied by a Shoop’s gun to the core so 
that they expand and contract together.

Fig. I. One cylindrical and two 
helical ceramic forms on which the 
inductor (23, 26) is wound.

N mindu 
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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
589 Bryant San Francisco 7, Calif.

ELEC1
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Noninductive Resistor Patent No.

li
m

is
i 2,<155,582. Leonard Kirby, Jr. and Gustave 

J Erickson, Mendham, N. J. (Assigned 
to Mepco, Inc.).

Inexpensive, noninductive resistors, 
which can be compactly folded or rolled, 
are described in this patent. The resistance 
element is a line of resistive alloy (2, 6. 9, 
see Fig. 2) formed on one surface of a 
nonconductive paper (1, 5, 8).

The paper base can be folded accordion 
fashion, examples A and B, with the in­
ductive fields of sections of the alloy on 
parallel faces of the folds cancelling each 
other out. For the first accordion form, a 
strip of insulating paper (4) must be 
folded in the accordion to prevent shorts. 
If the alloy (6) is applied in zigzag fash­
ion, its sections do not short in the folded 
form and this insulation is not required.

Tn the cylindrical form, example C, the 
alloy (9) is applied in either parallel or 
sinuous lines and bridged at (10). In the 
roll, the inductive fields of the lines, can­
cell each other. The rolled or folded re­
sistors are finally encased in protective 
coating of varnish, lacquer or the like.

-5

Fig. 2. The noninductive resistor 
can be folded like an accordion 
(A and B) or rolled (C).

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.

HIGH-RELIABILITY
GL-6265

Sharp-cutoff pentode, for 
r-f or i-f amplification 

REPLACES 6BH6

CIRCLE ED-217 ON READER-SERVICE CARD FOR MORE INFORMATION
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.. .and We Can Deliver!

ROD and TUBE
Small Machinai! Patiti Sheettl

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

* DuPont trade-mark for 

tetrafluoroethylene resin

SEND US YOUR "SPECS'' 
LET US QUOTE

FLEXROCK COMPANY, 36OS-B Filbert St., Phlla. 1, Pa.
Q We are enclosing sample, specs, and quantity

for our TEFLON requirements. Please furnish quotation. 
0 Please send us your TEFLON Bulletin including stock list.

Name .........................................................................................

Company ........................................................•.......................................................................... •

Address ....................................................................................................................................................................................... i

City .............................................................................................. Zone .......................  State ........   I
L ——--------------—_________—______________________________ —_____________________________________________ •*
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Culver City

Los Angeles County, California

Latest developments in your fields 
will be presented at the

RADIO ENGINEERING SHOW

New York City, March 22 *23 *2^*25

HEADQUARTERS. WALDORF-ASTORIA HOTEL

EXHIBITS. KINGSBRIDGE ARMORY

You are cordially 
invited to visit 

the Hughes exhibits, 
Kingsbridge Armory.

Hughes research, development 
and manufacturing in 
the field of advanced 

electronics have led to 
significant achievements for 

the military, as well as 
for commercial applications.

GROUND and AIRBORNE RADAR
FIRE CONTROL SYSTEMS
GUIDED MISSILE SYSTEMS
AIRBORNE DIGITAL
COMPUTERS
ELECTRONIC BUSINESS
SYSTEMS
MINIATURIZATION and
ADVANCED PACKAGING
COMMUNICATION SYSTEMS
MICROWAVE FERRITE 
DEVICES
ANTENNAS and RADOMES
INDICATOR and
MICROWAVE TUBES

SEMICONDUCTOR DEVICES

RESEARCH AND 
DEVELOPMENT LABORATORIES



Books...

Theory and Design of Electron Beams 
. • . By J. R. Pierce, second edition, 222 
pages. D. Van Nostrand Company, Inc., 
250 Fourth Ave., New York 3, N. Y. $4.50.

The second edition of this excellent 
work on electron beams includes added 
material on focusing in the presence 
of space charge as well as a whole new 
chapter on focusing by means of periodic 
fields. A few sections have been altered 
and a number of errors appearing in the 
previous edition have been corrected.

For the benefit of those not acquainted 
with the original work, the book presents 
the minimum amount of theoretical ma­
terial necessary for a good understanding 
of electron flow and electron focusing in 

devices other than electron microscopes 
and image tubes. The first seven chapters 
cover basic material on electron flow in 
terms of fundamental laws and principles. 
The remaining five chapters deal with 
topics of great importance in beam devices. 
These include: the effect of thermal veloc­
ities, space charge in electron beams, elec­
tron guns, periodic focusing fields, and a 
brief chapter which cites a few cautions 
that should be observed when designing 
electron beam devices.

This book definitely deserves a place on 
every tube designer’s reference shelf, and 
circuit designers will find much material 
of interest from the point of view of gain­
ing clearer insight into the inner working 
of electron beam devices.

THE HOUSE

GEE-LAR MANUFACT 
824 Elm Street •

OF KNOBS

RING COMPANY

GOLD INLAY KNOBS
You can get beautiful gold inlay knobs, 
pointers, instrument controls . . . thousands 
of styles and varieties... in any quantity from 
GEE-LAR—The House of Knobs. They're avail­
able in both knurled and spring types, in either 
walnut or ivory backgrounds. For faster service 
and lower cost... plus the widest selection 
... get your Gold Inlay Knobs from GEE-LAR!

^GOLD INLAY KNOBS

WRITE TODAY 
for Gee-Lar Catalog 

IT'S FRIE I
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Available Anywhere!

NEOMATIC, INC.
Manufacturers of the largest line 

of sub miniature relays in the world

DPDT

DPST and SPDT 8

DPDT

Wide Selection of Relay Types
• Sensitive from 010 watts • Hi tem­
perature and temperature compensated 
• Fast operate or Time Delay • Fre 
quency tuned (vibrating reed type

Designed to meet or exceed 
MIL R 5757B

• Vibration Withstands to as high as 
20gs to 1000 cycles per second • Tem­
perature Range 65 to 200 C - Life 
into the millions of operations. * Open or 
hermetically sealed • Optional plug tn or 
solder terminals • Variety of mounting 
arrangements • High contact current

Send for catalog <S engineering data

High Fidelity Techniques • . . By John H. Newitt, 
494 pages. Rinehart Books, Inc., 232 Madison Avenue, 
New York 16, N. Y. $7.50.

The widespread interest in high fidelity has en­
couraged the publication of several books on the sub­
ject. The present work is intended for practicing en­
gineers not engaged in audio work, the prospective 
home constructor, the radio serviceman, recording 
studio and sound system operators concerned with in­
stallation, and professional audio technicians, engi­
neers, and home receiver designers.

In order to satisfy the needs of these people the 
author covers a wide range of topics. These include 
a discussion on high fidelity in general; sound, hear­
ing, listener tests, and acoustics; loudspeakers and 
reproducer enclosures; electrical crossover networks; 
distortion; special high fidelity circuits; high fidelity 
amplifiers and amplifier characteristics; high fidelity 
receivers; records and record players; magnetic re­
cording; and custom installation of high fidelity equip­
ment.

Within these chapter headings are quite a few sub 
topics and four appendix sections are included at the 
end of the book. Many commercial audio system com­
ponents such as tuners, preamplifiers, amplifiers, speak­
ers, and speaker enclosures are illustrated, and basic 
as well as commercial circuits also are shown. The 
practicing engineer will find the book a relatively easy 
introduction to this interesting and rewarding (to the 
music lover) field.

Probability and Information Theory, with Applica­
tions to Radar . . . By P. M. Woodward, 128 pages. 
McGraw-Hill Book Co., Inc., 330 West 42nd Street, 
New York 36, N. Y. $4.50.

This book is one in a series of monographs reporting 
upon research carried on in electronics and applied 
physics. The series is under the general editorship of 
I). W. Fry, of the Atomic Energy Research Establish­
ment at Harwell, England, and Mr. Woodward is the 
principal Scientific Officer, Telecommunications Re­
search Establishment, Ministry of Supply at Malvern, 
England.

The first two chapters of the monograph cover an 
introduction to probability theory and waveform analy­
sis and noise. The third chapter deals with information 
theory and summarizes much of Shannon’s original 
work. In chapters 4 and 5, the author discusses the 
problem of detecting signals in noise and employs an 
approach based on inverse probability.

The remaining chapters are devoted to radar and 
cover such topics as the simple theory of radar recep­
tion, mathematical analysis of radar information, and 
the transmitted radar signal.

9010 BELLANCA 

LOS ANGELES 4 5, CALIFORNIA 
ORegon 83814

CIRCLE ED-322 ON READER-SERVICE CARD

Have you returned your subscription 

renewal and qualification form?

See Page 48
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Announcing...
EXPANDED SCALE 

VOLTMETER
• True RMS reading

• Voltage range 100 to 500 volts in 10-volt steps

• 10 volts full scale at any input voltage

• Accuracy ± y4 percent of input voltage

• Recorder connections provided (0-1 milliampere)

• 50 to 2,000 cycles per second frequency range

This new instrument, developed by ARGA, fills a long-standing need 

for a true RMS expanded scale voltmeter — measuring the effectiveness 

of voltage regulating systems in Power Plants and Aircraft Power 

Systems; measuring and recording stability in any AC system; measuring 

transformation ratios of Synchros, Resolvers, and Transformers.

For maximum utility, the Expanded Scale Voltmeter is available 
on order with special voltage ranges, and switch-board mounting 
provisions. Write for Information Sheet 10-101.

Illustrated is Synchro Transformation Ratio Model

Ml BECKMAN INSTRUMENTS, INC.
SOUTH PASADENA, CALIFORNIA
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XOWsïLVAMt OFFERS YOU.

The extreme high purity of Sylvania 
Germanium Dioxide and Metal is 
the determining factor in the out­
standing performance of the Syl­
vania diodes and transistors shown 
below.

» Inquiry No.

130
102
208

5
58
80

221
15 
68

198
144
65
76
33
69
55
88

184
194

14

Advertising Index
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Advertiser

Accurate Paper Tube Co.....................
Ace Plastic Co....................................
Aerohm Corp.........................................
Aircraft-Marine Products, Inc. . .
Allied Control Co., Inc..........................
American Relay & Controls, Inc. .
Amperex Electronic Corp.....................
Arga Division, Beckman Instruments, Inc 
Astron Corp............................................. 
Barry Corp., The...................................
Bead Chain Mfg. Co., The . . . .
Berkshire Laboratories, Inc.....................
Biddle, James G., Co..........................
Birtcher Corp., The..........................
Buggie, H. H., Inc...............................
Burndy Engineering Co..........................
Cambridge Thermionic Corp. . . .
Cannon Electric Co...............................
Carter Motor Co....................................
Chatham Electronics Corp.....................
Chicago Standard Transformer Corp.

GERMANIUM DIOXIDE„„METAL
132

3

36

Cubic Corp...........................
Curtis Development & Mfg. Co 

Daven Co., The..................... 
DeJur-Amsco Corp. . . .
Doelcam Corp..........................

10
6

73

Dow Corning Corp., The ... 

Du Mont, Allen B., Laboratories, Inc, 

Edison, Thomas A., Inc.....................

Sylvania Germanium Dioxide boasts a purity so high that any critical 
impurities are not detectable even spectrographically.

Sylvania uses every necessary means of quality control to achieve 
this unexcelled purity. This close control plus years of metallurgical 
research and engineering skill insure an absolute minimum content of 
those impurities in Sylvania Germanium Dioxide which would retard 
purification when it is reduced to metal and zone purified.

Why extreme purity is essential

Sylvania’s famous Germanium Diodes and Transistors are recognized 
leaders in the electronic industry. Therefore, Sylvania Germanium 
Dioxide must have the proper grade of purity to maintain unbeatable 
performance.

So, when you need the very finest, easiest-to-work-with Germanium 
Dioxide, make sure you get it from Sylvania. Or, if you need Germa­
nium metal, you can obtain it in ingot form with resistivity of 30 
ohm/cm or higher in polycrystalline or single crystal material... types 
used in Sylvania’s semi-conductors and electronic components, world- 
famous for finest performance. Write today for further information.
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72 
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61 
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51 
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Elastic Stop Nut Corp, of America . . . 
Electrical Industries.........................................  

Electrical Products Corp...............................  
Electric Regulator Corp.................................... 
Electro-Mechanical Specialties Co., Inc. . 
Electro Motive Mfg. Co., Inc.......................... 
Electronic Transformer Co............................... 
Essex Wire Corp., R-B-M Div...................... 
Faber-Castell, A. W., Pencil Co., Inc. . . 
Fairchild Camera & Instrument Corp. . . 
Federal Telephone & Radio Co....................  

Flexrock Co........................................................  
Ford Instrument Co......................................... 
Fusite Corp., The.........................................
Gee-Lar 
General 
General 
General

Mfg. Co..............................................
Electric Co., Apparatus Sales . .
Electric Co., Apparatus Sales . .
Electric Co., Electronics Div. . .

LIGHTING • RADIO • ELECTRONICS • TELEVISION SYLVANIA
Sylvania Electric Products Inc., Dept. 4T-1403,1740 Broadway, New York 19, N. Y.

In Canada: Sylvania Electric (Canada) Ltd. 
University Tower Bldg., St. Catherine Street. Montreal, P Q.
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MPRESSION SEALS

produces 
the greatest 
variety of $ 
miniature plugs

IS THE APPLICATION CRITICAL?
IS IT AIRBORNE?
MUST IT HAVE MAINTENANCE-FREE OPERATION?
DOES IT REQUIRE THE ARC RESISTANCE OFGLASS INSULATION?

If the answer to any of the above questions is yes — 
then we know from experience that the unit must be 
sealed in by Hermetic Headers!

HERMETIC has consistently led the rest of its field in the 
production of miniature plugs, multi-terminal headers, 
individual terminals, rectangular plugs and connectors of 
every shape and size . . . plus condenser seals and crystal 
bases. All of these are available in VAC-TITE’ Compression 
Seals in addition to conventional kovar designs.

Shown is a group of 7 pm miniature plug designs illustrating a 
' variety of terminations They arc also available with exhaust 
tabulation

•VAC-TITE is HERMETTC’s new vacuum proof compression, 
construction glass to metal seal. In addition to special shapes, 
many standard sizes such as .800 O.D. and .900 O D multi-terminal 
headers and a large variety of individual terminals are available 
in VAC-TITE Compression Seals

Write for samples, data, prices.
We welcome the opportunity to work with you 
on special problems.

HERMETIC SEAL 
PRODUCTS CO.
39 South Sixth St., Newark 7, N. J.

| S T IN MINIATURIZATION
VISIT OUR EXHIBIT AT THE I.R.E. SHOW MARCH 22-25, 1954, #199 BROADCAST WAY 

CIRCLE ED-223 ON READER-SERVICE CARD FOR MORE INFORMATION



NEW TUBES FOR COLOR TV
RCA technical leadership in com­

patible electronic color television is 
the product of a decade of intensive 
research, and unequalled engineering 
and manufacturing experience. To­
day, RCA’s mass-production facilities 
are turning out tricolor picture tubes, 
receiving tubes, and deflection com­
ponents to meet the growing needs 
of industry.

Now, RCA-15GP22 tricolor kine­
scopes are coming off the production 
lines ...

Now, to supplement its other re­
ceiving tubes applicable to color tele­
vision, RCA has developed three 
brand-new types specifically for color 

circuits; RCA-6AN8, RCA-3A3, and 
RCA-6BD4. With these additions, 
RCA offers a complete tube comple­
ment for color TV...

Now, RCA is producing the basic 
components for the high-voltage sup­
ply and deflection circuits of the RCA 
tricolor tube. Each is specially de­
signed to provide optimum perform­
ance.

If you are getting into color cir­
cuitry, take advantage of RCA’s in­
tegrated line of units—engineered 
specifically for color television. For 
information, write RCA, Commercial 
Engineering, Section C18Q,or contact 
your nearest RCA Field Office.

RCA-6AN8
Medium-Mu Triode 
Sharp-Cutoff Pentode

RCA-6BD4 Sharp- 
Cutoff Beam Triode

(EAST) HUmboldt 5-3900 
415 South Fifth St., 
Harrison, N. J.

(CENTRAL) WHitehall 4-2900 
589 E. Illinois St. 
Chicago 11, 111.

(WEST) MAdison 9-3671
420 S. San Pedro St.» 
Los Angeles 13, Cal.

NEW COMPONENTS

RCA-3A3 Half-Wave
Vacuum Rectifier

IRE SHOW
Be sure to see RCA's newest 

contributions to color TV at the 
IRE Show in New York City.

VISIT BOOTHS 151-153.

«
I

RCA-241T1 Vertical
Dynamk-Converging 

and Dynamic
Focusing Transformer

RADIO CORPORATION of AMERICA 
TUBS DÍPARTMÍNT HAPRISOM. N. J.

RCA-242T1 Horizontal 
Dynamk-Converging 

and Dynamk
Focusing Tranci ormar

RCA-MY4
Pentagrid Amplifier

FOR COLOR TV

RCA-240T1 
Horizontal-Output 
and High Voltage 
Transformer

RCA-224D1 
Purifying Coil

RCA-219R1 
Isolation Inductor

RCA-223D1 
Deflecting Yoko

RCA-243TI 
Vertical-Deflection 
Output Transformée

CIRCLE ED-320 ON READER-SERVICE CARD FOR MORE INFORMATION
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All the advantages of electronic 
measurement of a-c voltages 
are afforded by the Type A 

'6^ IVacuum Tube Voltmeter, shown 
here, yet it only occupies 3 Vi" 
of panel space. Two subminia­
ture tubes in a feedback loop 
supply a meter bridge circuit 
of four germanium diodes. Size 
is 2.80" diam x 4.56", and 
weight of the unit is only 1 Ib.
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