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NEW 38-PAGE ILLUSTRATED CATALOG —

UNPRECEDENTED 
PERFORMANCE CHARACTERISTICS

CHICAGO TELEPHONE SUPPLY

What does an electronic designer 
Lave to know in order to do an effec
tive job of translating basic ideas 
into saleable, profit-making products? 
A complete answer to this question 
would fill pages and pages of copy. 
Let’s consider just a few classes of in
formation that should be in every 
electronic designer's “kit of tools".

Of course, the electronic designer 
should be thoroughly grounded in 
basic physics and electrical engineer
ing principles, with special emphasis 
on electronic topics. He must also 
have a sound knowledge of mechani
cal principles, for the design of vir
tually every electronic device involves 
mechanical problems.

He needs a broad background in 
materials—their physical, chemical, 
and electrical characteristics. The 
economics of manufacture, mass pro
duction techniques, customer prefer
ence, how to interpret specifications 
intelligently, how to describe his ef
forts or progress on the project either 
(»rally or in writing, and many other 
knowledge skills also are important.

Now some of these knowledge skills 
he acquires in engineering school and 
also in his first years on the job when 
he is a cadet engineer. Much of the 
other information he cannot get out 
of books—the picture changes too 
rapidly from day to day. His only 
source, aside from associates who may 
happen to have the necessary “know
how", are technical periodicals, such

It has been our desire to fit Elec
tronic Design to the electronic de
signer's needs. With each issue we 
believe we have come closer and 
closer to this goal. A card or letter 
with your suggestions for articles, 
criticisms, etc., will help keep us on 
the right track in our chosen task.

< CIRCLE ED-3 ON READER-SERVICE CARD



in

hort

RD

ELECTRONIC DESIGN • May 1953 5

ion
•py- 
' in-
er\

ner 
tec
leas

ner 
in

eer
asis 
also 
ani-

LEC- 
de- 
we 

and 
etter 
icles, 
s on 
de

Engineering Review

The 
i»ro- 
fer
ions 

ef- 
her

I her 
ant. 
kills 
and 
hen 
the 
out 
too 

mly 
may 
10W- 
nich 
fur-

Noise-Free Gas Tubes . . . Gas tubes have not been 
used in many applications where their high efficiency 
would have made them desirable because of their in
herent noise. According to an IRE technical paper, 
(“Low-Noise Hot < athode Gas Tubes” by E. O. John
son, W M. Webster, and J. B. Zirker of the RCA 
Laboratories, Princeton, N. J.), with proper design, 
these tubes can be operated so as to generate a mini
mum of noise. By designing tube structures in which 
the arc discharge inside the tube was made to occur 
in a narrow region so close Io the anode surface that 
the anode appeared to glow, the noise level was made 
comparable to that of an equivalent vacuum tube.

More Power Line Carrier ... A great increase in 
the use of supervising control in power companies by 
means of a power line carrier indicates a trend to
ward centralized control of power systems according 
to an AI EE Technical Paper (“Multi-Station Super
visory Control Over Single Frequency Carrier”, by 
E. W. Miller and W. M. Larson of the Control Corp, 
Minneapolis, Minn, and J. G. Wright of the Kansas 
Power and Light Co, Topeka, Kan.). It has been 
found that supervisory control over single-frequency 
carrier channels is economical from the standpoint of 
cost and use of carrier frequencies.

An installation at the Kansas Power & Light Co. 
provides oil circuit breaker control and indication, 
alarm indication, telephone communication, and mo
bile radio control and operation. Only the single car
rier frequency of 74kc is used to send and receive 
control and indication signals in both directions ami 
for five substations.

Human Engineering Institute ... A five-day “Human 
Engineering Institute” for engineers, designers, and 
members of related professions has been organized to 
take place during the week of August 3, 1953 in 
Stamford, Conn. Proper design of instruments and 
controls, and many other phases of human engineer
ing, which will be covered in roundtable and labora
tory sessions, are of direct interest to electronic de
signers (see “Human Engineering Aspects of Elec
tronic Design”, Electronic Design, April 1953, pages 
6 and 7). The enrollment will be limited and further 
information can be obtained by writing to Dr. Jerome 
IL Ely, Human Engineering Institute, Dunlap & 
Associates, Inc, Box 1070, Stamford, Conn.

More Transistors from Germanium Ingots . . . Dr. 
Robert N. Hall of the General Electric Research 
Laboratory has developed a means for producing as 
many as 100 thin layers of specially treated germa
nium in a 6" ingot. Other methods produce only one 
or two of these layers, each of which contains ger
manium mixed with a trace of gallium. They are 
separated by thicker regions of germanium contain
ing minute amounts of antimony.

One section of the “gallium-doped” layer in each 
transistor does the work of the grid in a vacuum tube. 
The “antimony-doped” layers take the place of the 
cathode and plate in a tube. The method, still in the 
laboratory stage, is expected to improve transistor 
performance and reduce costs because it permits pro
ducing several thousand transistors from each ingot.

Compression—Expansion of Speech . . . Experi
ments have shown that because of the redundancy 
in verbal speech, alternate sampling and discarding 
of the signals in intervals of the order of 0.05sec can 
retain the original intelligence when the sampled in
tervals are reproduced successively. A device has been 
developed at the I ni versify of Illinois, Urbana, 111. 
(by G. Fairbanks, W. L. Everitt, and R. P. Jaeger), 
which will do this automatically with any desired 
ratio of sampled to original time.

The resultant output can either produce speech 
with the original frequency spectrum, in which the 
speaker appears to talk more rapidly (and therefore 
uses less time), or the information can be trans
mitted in the same time over a correspondingly 
lower frequency band. The device also can be used 
for time or frequency expansion. By repeating suc
cessive samples, the intelligence can be delivered at 
the normal time rate and with normal frequency spec
trum.

With the device it is possible to compress a 17min 
recorded speech to fit a 14min broadcast period, and 
so long as the compression (or expansion) is small, 
there is no loss in intelligibility, reproduced speech 
does not seem faster (or slower), and there is no 
change in pitch. It also is possible to compress 
speech into a narrower frequency band for transmis
sion over a channel of more limited bandwidth than 
normally used. Then the speech can be reconstructed 
without delay at the receiving end by means of ex
pansion so that it sounds normal to the listener.

Color TV Design Challenge . . . According to B
Abrams, president of Emerson Radio and Phonograph 
Corp, color TV sets will be available early in 1954, 
and their cost will be two to three times higher than 
black-and-white receivers of similar size. This offers 
a real challenge to TV set designers.

To protect purchasers of black-and-white receivers 
against the advent of color telecasting, he recently 
announced a spe al “money-back” offer, good until 
June 30, 1954. The plan states that a purchaser of 
any 1953 Emerson TV model, upon surrender of the 
set before June 30, 1954, will receive the total pur
chase price paid, as partial payment for any color 
receiver regardless of make, which he may buy before 
the expiration date of the offer.

“Loudspeaker” Clutch . . . A fast-acting clutch that 
works on the same moving-coil principle that is used 
in an electrodynamic loudspeaker has been developed 
by Jacob Rabinow of the National Bureau of Stand
ards (Washington 25, I). C.). The clutch is activated 
by applying direct current to a coil located in a con
stant magnetic field. The force produced by the inter
action of the coil current and the magnetic field 
moves the coil and causes the clutch output disc to be 
pressed against the rotating input members. In an 
experimental model, full output-shaft torque (10 in-oz 
max) was attained in less than a third of a milli
second after application of the activating voltage.

This new type of clutch is inherently capable of a 
faster response than conventional electrical or mag
netic friction clutches because in conventional units, 
time as well as energy is required to build up a field 
after the activating voltage is applied. In the loud
speaker clutch, the necessary magnetic field is already 
present before the clutch is activated. The inductance 
of the moving coil is usually small, and by means of 
“bucking” or compensating coils, can be made negli
gible. This means that the time for the coil current 
to build up to activate the clutch can be made equally 
negligible. Possible uses for the new clutch include 
rapid starting and stopping of magnetic wire or tape 
recording media in high-speed electronic computers, 
and high speed switching in telephone dial systems.

Ball Bearing Radio Noise • . . Scientists of the 
Naval Research Laboratory have investigated an un
suspected source of radio noise which was found to 
be coming from antifriction (ball) bearings. Their 
report (No. PB111034), titled “Antifriction Bearings 
as a Radio Noise Source”, points out that this noise 
occurs when stray voltages picked up by the rotating 
shaft causes irregular current flow through the lubri
cating film in the bearing. The report also makes 
recommendations for reducing or eliminating this 
source of noise. It is available from the U. S. Depart
ment of Commerce, Office of Technical Services, 
Washington 25, D. C, at 50 cents per copy.



THE electronic engineer responsible for a repro
ducible equipment design faces a problem that 

is not found in the design of equipment to be built 
as a single model only. Whereas the experimenter 
may “tailor” his model by selecting the optimum 
component value for each application, the product 
designer is allowed to specify each component only 
to within a certain tolerance, and any component 
within this tolerance must operate satisfactorily in 
the equipment. Where a large number of separate 
components contributes to an effect that must be held 
within relatively narrow limits, it is seldom practical 
to specify individual component tolerances sufficiently 
narrow to guarantee the desired overall result regard
less of how individual components may vary within 
their separate tolerance limitations.

The dangers of such a casual approach to the toler
ance problem are that it may lead either to a design 
that is unnecessarily expensive to manufacture or to 
one that fails to provide reproducible performance.

Tolerance and Probability
In searching for a better solution to tolerance 

problems, the designer often resorts, consciously or 
otherwise, to the concept of probability. If he is 
concerned with the joint effect of the values of several 
components, he may reason that it is unlikely that 
all components will vary by the maximum tolerance 
simultaneously, and may even hope that variations 
will be such as to compensate.

Among the concepts of probability theory which can 
be most helpful to the product design engineer are 
those of the probability density distribution and its 
integral. To illustrate these ideas, suppose that meas
urements were made of the actual values of a large 
number of resistors, each having a nominal value of 
1000 ohms and an absolute tolerance of ±10%.

Fig. 1(a) shows a typical bar graph which might 
be plotted as the result of such measurements. The 
bar graph can be replaced by a smooth curve which 
passes through the tops of the bars and whose ordi
nate can be called “Probability Density”, the scale 
of the ordinate being chosen such that the total area 
under the smooth curve is equal to unity. The result, 
which can be seen in Fig. 1(b), is the probability 
density distribution of the values of the resistors. If 
the resistors measured were a representative sample 
from a large lot, then the smooth curve is the proba
bility density distribution for all resistors in the lot.

The value of the integral of the probability density 
curve between two resistance limits, the integral of 
the complete curve being unity, specifies the proba
bility that the value of a particular resistor will lie 
between these two limits. In the distribution shown 
in Fig. 1(b), for example, it can be determined from 
the shaded area that the probability is approximately 
86% that the value of a particular resistor will lie 
between 950 and 1050 ohms.

The relation between the probability density dis-

6

Tolerance Considerations 
In Electronic Product Design—1

Raymond C. Miles
Airborne Instruments Laboratory, Inc. Mineola, N. Y.

tribution and a statement of absolute tolerance is now 
apparent. In terms of a distribution such as that 
shown in Fig. 1(b), the absolute tolerance specifies 
the limits between which the integral of the distribu
tion must be unity without giving any information 
as to the shape of the curve between these limits.

Fig. 2 illustrates the quandary of the product 
designer who attempts to employ a probability ap
proach to tolerance problems while restricted to state
ment of component tolerances in absolute terms. Each 
of the distributions shown, as well as an infinite 
variety of others, fulfills the requirements of nominal 
value Fn and decimal tolerance T.

300-

200-

ioo .005

■U-------
900 1000 1100

u-------r 
900 1000 1100

value in ohmsVALUE IN OHMS

Fig. I. Bar graph of values and corresponding probability 
density distribution of many 1000 ohm resistors.

In order to make any appreciable headway with the 
problem, it is necessary to have some convenient means 
of distinguishing and treating mathematically, various 
forms of the probability density distribution.

Characteristics of the probability density distribu
tion that will be helpful in making the desired dis
tinction include the mean value and the standard 
deviation. The mean value is essentially the center 
of gravity of the distribution and the standard devia
tion is a measure of its spread. In Fig. 2, the mean 
value of each distribution is shown as V, and the 
standard deviation as a. It will be seen that these two 
characteristics of the probability density distribution 
represent a significant step toward distinguishing 
among distributions of various forms.

The usefulness of the mean value and standard 
deviation criteria becomes even more apparent in the 
usual practical case in which the values of two or 
more components combine to control an overall effect.

In a simple case which is of considerable importance 
in practice, concern is with the distribution of the 
sum of two or more individual component values. In 
such a case, the mean value of the probability dis
tribution of the sum is the sum of the individual 
mean values. The standard deviation of the sum dis
tribution is the square root of the sum of the squares 
of the individual standard deviations.

Practical Probability Distribution
Although Fig. 2 shows a wide variety of possible 

forms of the probability density distribution, there 
are two forms which will be found of particular 
interest. These are the rectangular distribution and 
the so-called normal, or Gaussian, distribution, which 
are illustrated in Fig. 3.

The rectangular distribution, Fig. 3(a), is the one 
that would be expected if a large lot of components 
were manufactured in the complete absence of manu
facturing control, and if those components whose 
values fell between two desired limits were then iso
lated from the complete lot by a process of post
manufacture selection.

The normal probability distribution, Fig. 3(b), 
typifies a component manufacturing process in which 
efforts are made to control component values.

A common case in practice is one in which compo
nents are produced by a loosely-controlled manufac
turing process which yields components of relatively 
wide tolerance. This is followed by a selection process 
that separates the components into groups of first nar
row and then progressively increasing tolerance. 
Whereas the entire lot of components from such a 
process can be expected to have an approximately 
normal distribution of values, the narrowest tolerance 
group resulting from the subsequent selection process 
may approach a rectangular distribution quite closely.

Although the rectangular and normal distributions 
shown in Figs. 3(a) and 3(b) have the same nominal 
value and standard deviation, this would ordinarily 
not apply in practice to components meeting the same 
absolute tolerance requirements. The reason for this 
is that an excessive number of the components having 
a normal distribution would fall outside the tolerance 
limits. As can be seen from Fig. 3(c), only 92% of
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the normally distributed component values lie within 
the absolute tolerance limits. The corresponding re
jection ratio of 8% is prohibitive for most component 
manufacturing processes.

To shed some light on the practical matter of the 
standard deviation of a normal distribution of com
ponent values, Fig. 4 shows the distribution of trans
conductance values of type 6CB6 tubes from three 
separate small lots and from a complete year's produc
tion of the tubes. In each of the four parts of Fig. 
4. the bar graph shows data from actual sample 
measurements, and the smooth curve represents the. 
normal distribution approximation to the bar graph. 
Tube lots A, B, and C are each one full day’s produc
tion on days several weeks apart.

The distribution for the entire year's production 
is the one which would be of principal interest to the 
product engineer, who would ordinarily not be de
signing on the basis of tubes from a single small pro
duction lot. The standard deviation for the complete 
year's production is about 0.28 times the absolute 
tolerance, roughly one-half the standard deviation of 
a rectangular distribution between tolerance limits.

Fig. 5 illustrates the effect when components hav
ing individual values whose probability distributions 
are normal are combined so that their values add.

Thus Fig. 5(a) shows a typical normal distribution 
of values of a single component. Fig. 5(b) is the dis
tribution which results when the values of two com
ponents, each characterized by the distribution of Fig. 
5(a), combine in additive fashion. The scale of Fig. 
5(b) is normalized to that of Fig. 5(a). Hence, the 
shape of the curve in Fig. 5(b) is that which would 
be obtained by adding two components to yield a 
given result, as contrasted to the distribution of Fig. 
5(a), for the same result from a single component, 
when all components have the same fractional, deci
mal, or percentage tolerance, T. Fig. 5(c) further 
illustrates the tolerance advantage of achieving a 
given result from three components rather than from 
a single one of given tolerance.

Fig. 5(d) shows the probability that the sum of 
one, two and three values will lie within various 
limits symmetrical about the respective means. This 
curve illustrates the progressive increase in the prob
ability of sums well within the absolute tolerance 
limits as the number of combining components 
increases.

Fig. 6 is similar to Fig. 5, except that it deals with 
the sums of component values whose individual dis
tributions are rectangular rather than normal. In 
addition to the progressive narrowing of the curves 
as the number of added components is increased, the 
sum distribution becomes a progressively closer ap
proximation to a normal distribution.

The author is grateful to Messrs. J. R. Steen and 
H. A. Hammel of Sylvania Electric Products, Inc., 
for making available the data presented in Fig. 4.

(Editor’s note: Part 2 of this article, with specific 
applications, will appear in the next issue).

Fig-

r vht
.25 J 
vnt"

vn(i*T)

1.0
n»l

(o)

0.5 
VnT

Vn(HT)

953
ELECTRONIC DESIGN • May 1953



2. Illustrative forms of the probability density distribution.

Rectangular and normal distributions of identical mean and a.

Fig. 4. Distributions of tube transconductance

Fig. 5. Sums of normally distributed values.

Fig. 6. Sums of rectangularly distributed values.



FIRST IN STAINLESS STEEL

FASTENINGS

ELECT R ON IC EQ LT PM EN T 
manufacturers count on Anti-Corro
sive for fast, dependable service on all 
types of precision stainless steel fasten
ings. They know that our IN STOCK 
inventory of more than 8,000 items 
and sizes is the largest, most complete, 
in the industry. In addition, our pro
duction capacity is geared to produce 
large or small quantities of stainless 
fastenings, from large hex head bolts to 
tiny #0-80 machine screw nuts, faster 
and more economically!
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Internal Magnetic Focus 

TV Picture Tube

Fig. I. The internal magnetic focus tube.

MAJOR savings in parts and assem
bly operations, considerations of 

paramount importance to TV receiver 
designers, are made possible with the 
General Electric Company’s new “IMF’’ 
(Internal Magnetic Focus) TV Picture 
Tube (Fig. 1). It employs an internal 
magnetic focus gun which eliminates the 
need for an external focus coil and an 
ion trap magnet, as well as the associated 
bulky mounting brackets.

Magnetic de\ ices providing these func- c 
tions have been added to the electron r t 
gun within the tube. The gun contains ’ é 
an internal compensating focusing lens j 
which maintains focus over a wide range r
of operating voltages. A simple mag- r 
netic focus trimmer sleeve is used to in
crease this range. No external focusing 
control requiring set owner adjustment 
is needed.

Fig. 2 shows a comparison of the new 
internal magnetic focus system at the 
left with a conventional external mag
netic focusing installation at the right. 
The simplicity of the former is readily 
evident. , ,

In place of the usual focus coil and 
ion trap magnet, a centering magnet and 
a magnetic focus trimmer sleeve (neither 
of which requires any electrical connec
tion) are employed. Besides simplify
ing the installation, the reduced bulk of 
the new components permits better ven
tilation of TV cabinet interiors.

The first tube in which the new gun 
has been incorporated is the Type 21 
JP4, a 21" rectangular, cylindrical-face 
tube with a 70° deflection angle. It. pro
vides a 19-1/8" x 13-7/8" picture for

Fig. 2. The ’'IMF” Tube (left) compared with a conventional installation.
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television receiver applications.
The following table lists maximum 

ratings (design center values) for the 
Type 21.JP4 “IMF" tube:

gu n 
21- 

faee 
p ro
tor

Anode Voltage............................20,000v d-c
Anode Input (anode voltage 

x anode current) ..............................6w
Grid No. 2 Voltage........................500v d-c
Grid No. 1 Voltage 

Negative-bias value ...............125vdc
Positive-bias value ................................Ov
Positive-peak value................................2v

Peak Heater-Cathode Voltage ...........180v

Recommended operating conditions 
include an anode voltage of 14,000v 
±2000v, a grid No. 2 voltage of 300v, 

a grid No. 1 voltage of —33v to —77v, 
and a maximum grid No. 1 circuit resis
tance of 1.5 megohms.

Overall length of the tube is 23-1/32", 
and greatest bulb dimensions are 
21-7/32" (diagonal), 20-1/4" (width), 
and 15-9 16" (height). The base is a 
small shell, duodecal 5-pin, B5-57 type, 
and net weight of the tube is 28 lb.

The shunt sleeve used with the “IMF" 
tube can be eliminated if the TV set de
signer increases the anode supply to pro
vide adequate voltage for optimum fo
cus. For a given beam current, optimum 
focus is achieved at the voltage that the 
shunt sleeve can be removed from the 
focus structure. This occurs at points 
A, B, and O in the focus regulation 

characteristic for the Type 21JP4 “IMF” 
tube shown in Fig. 3. The shunt sleeve 
is not needed at anode voltages above 
these points. However, if the voltage de
creases, appreciably increasing amounts 
of shunting are required, the maximum 
occurring at lOkv when the shunt sleeve 
is directly over the focus structure.

The centering device may be neces
sary for the same reason that it is used 
with present electrostatic focus picture 
tubes. It provides an adjustment for 
those cases when the center of the trans
mitted video picture is not coincident 
with the center of the raster on the pic
ture tube face. Although it is possible 
to adjust this by additional electrical 
phasing in the receiver circuit, it usually 
is less expensive to accomplish this ex
ternally by means of a simple adjust
able centering magnet.

The basic gun design employed in the 
“IMF” Tube also can be applied to 
cathode-ray tubes for radar, industrial 
TV, or studio monitoring equipment. 
The gun also may eventually be designed 
into tubes which can be used as replace 
ments for tubes now in use.

The focusing and ion trap devices in 
the gun make use of four “Alnico 5" 
magnets. Three of these, 5 8" long x 
1/4"diam, are used in the focus assem
bly. The fourth, I '8" long x l/8"diam, 
is used in the ion trap unit.

1953 ELECTRONIC DESIGN • May 1953



THE

PLATING PROCESS

GUARANTEES

ACCURATE PLATING

IN F
ELECTRONICS ♦

Since 1946, M-W LABORATORIES 
has electroplated precious metal for 
suppliers to the U. S. Army, U. S. 
Navy, Atomic Energy Commission 
and to leading manufacturers in the 
electronics industry.

M-W LABORATORIES, featuring 
their Mayhill Plating Process, are 
equipped to plate these precious 
metals: gold, silver, rhodium, palla
dium, albaloy and indium.

Controlled thickness, smoothness, 
color, hardness and adhesion of plat
ing is assured through constant 
testing by our own chemists and 
engineers, in our chemical and 
metallographic laboratory.

Contact us for a no-cost-to-you con
sultation on your plating problems.

M-W Laboratories, Inc.
1824 N. Milwaukee Ave.

Chicago 47, Illinois

CIRCLE ED-5 ON READER-SERVICE CARD FOR MORE INFORMATION
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Impedance 
Step-Up

fol 
rev 
fol 
tioi 
wa 
des 
rat 
ohi

of Folded Dipoles
W. P. Mueller

Section Head, Advanced Applications Section 
Sylvania Electric Products, Inc., Emporium, Pa.

WITH the advent of multi-element antennas in 
TV applications, it often becomes necessary to 

transform impedances at the antenna, so as to permit 
reasonable values of quarter or three quarter wave 
matching sections to be used either to stack several 
antennas, or to match the feed line.

A time-saving chart (Fig. 1) has been devised to 
simplify impedance matching by means of special

Fig. I (left). Impedance step-up chart for a folded dipole antenna. Using this nomo
gram simplifies the job of impedance matching by means of special folded dipoles.
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SIMPLE DIPOLE 
RESISTANCE = 72 TO 75 OHMS

FOLDED DIPOLE 
RESISTANCE = 300 OHMS 
IMPEDANCE STEP‘UP=4

1Fig. 2. Various types of dipole 
antennas, showing how in
creased impedance is obtained 
by using multiple elements. In 
each instance, the diameter of 
the elements is the same.

TRIPLE ELEMENT DIPOLE 
RESISTANCE = 675 OHMS 
IMPEDANCE STEP-UP=9
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V folded dipoles. Before explaining the chart let us 
review very briefly the fundamentals of dipoles and 
folded dipoles. In Fig. 2 are shown several configura
tions of dipole antennas which are electrically a half 
wavelength long at the frequency for which they are 
designed. The simple dipole is shown as Fig 2A. The 
radiation resistance of this antenna is about 72 to 75 
ohms. The “folded dipole’* is shown in Fig. 2B.

Lt can be shown either theoretically or by measure
ment, that this configuration which has elements of 

J equal diameter results in an impedance step-up of
* four times that of the simple dipole, so that the resis

tance is 300 ohms. It is also true that if three ele
ments are used as shown in Fig. 2C, a step-up of 9 
times is obtained, or a resistance of 675 ohms. Like
wise four elements have a step-up of 16 times, and so 
on. The use ol a multiple element dipole is perhaps 
the easiest way to obtain large impedance step-ups. 
However, it has the disadvantage of increasing the 
step-up by discrete “step” values if the elements are 
of equal diameter. This may be overcome by using 

11 unequal diameter elements.
° Going back to the simple dipole of Fig. 2A, if we
fl ' add a reflector about a quarter-wave behind the di

pole, the resistance of the dipole will be decreased.
al If we bring the reflector closer, the resistance will go 

down more, and if wre add directors, as in a Yagi 
to antenna, it will go down still more. Since the actual
a1 * value of the resistance of the dipole is so dependent

on the type array in which it is used, it is con
venient to be able to design dipoles for any impe
dance step-up ratio. If elements of unequal diameters 
are used in a folded dipole, the spacing may be ad
justed to give almost any desired impedance step-up. 
The nomogram in Fig. 1 permits the spacing $ to be 
determined with a minimum of effort.

Three scales are shown on the chart: one showing 
the ratio of the diameters of the conductors used in 
the folded dipole; one the ratio of the spacing »8 to 
Di (the diameter of the conductor which connects to 
the transmission line); and the last gives the impe
dance step-up over the existing value at the dipole.

To use the chart, lay a straight edge across it 
connecting the points of diameter ratio and the 
desired impedance step-up which will intersect the 
other scale at the correct value of S/Dx. Note that 
Dx is the diameter of the element to which the trans
mission line is connected. If the ratio D2/Dx is 
greater than one, the step-up is greater than four. If 
IK/Dx is less than one, the step-up is less than four.

For example, in a particular Yagi antenna, the di
pole impedance is 25 ohms and it is desired to feed it 
with standard 300 ohm twin lead. The dipole is made 
of l"diam tubing. If we use 1/4" tubing for the other 
conductor, the spacing is quickly determined as fol
lows: The required step-up is 300/25 or 12. The dipole 
size ratio Z>2/D1=l/(l/4) =4.

Using a straight edge, line up 4 on the right scale 
with 12 on step-up scale and read 5 on S/Dx scale. 
Then by substituting, &/(l/4)=5; so S=l-l/4".

''God: Give me the strength to smile...”
Smile, and hold back your tears: she 
must not see them.
Keep secret the voice that is crying 
inside of you: she must not hear it.
Smile.. .that she may sense no echo 
of the voice you heard this morning 
— the surgeons voice, gentle and 
hopeless. Tm sorry. I'm afraid we're 
too late. ' « « a « o • v

“Too late..Cancer, the most ter
rible scourge of all, last year killed 
70. (XX) Americans who would have 
lived if treated in time. Few indeed 
are the Americans whose lives will 
never be shadowed by this mon
strous and implacable enemy. It may 
be you. Your wife, your parents, 

our children ...
“Too late..” The bitter, pitiful truth

Strike Back!

is that we Americans—the most gen
erous people on earth—have not yet 
contributed adequately to the war 
against cancer. And some are paying 
immeasurably in agony and grief, 
because there is not enough money.
Is there hope—? Hope of a final, cer
tain cure for cancer—?
Yes, there is hope. Night and day our 
medical laboratories are forging the 
swords of knowledge. But not as fast 
as we all wish and pray they were— 
there is not enough money...
Far from enough! Last year, the 
American Cancer Society was able 
to allocate only $4,100,000 for cancer 
research—less than three cents per 
American per year! Yet, as things 
stand today, 22 million Americans 
will die of cancer—for cancer strikes

Give to Conquer Cancer!

one out of five. How long can we re
main so indifferent to this monstrous 
thing—how many lives can we afford 
to throw away—?

Won't you please contribute—now. be
fore you forget again? Please let your 
contribution be as large as your faith, 
and as heartfelt as your prayer... that, 
working together, we can lift this sor
row not only from our own time and 
nation, but from all the ages of man to 
come...

AMERICAN CANCER SOCIETY 
Gentlemen: Please send me free 
literature about cancer.

Enclosed is my contribution of 
$ to the cancer crusade.
NAME ................................................................
ADDRESS.............................................................
CITY................................... STATE ...............
Simply addrest the envelope. 
“CANCER” c/o POSTMASTER 
NAME OF FOUR TOWN
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New Products

on junction with the resistors a miniature

phenomena

micro wave CIRCLE ED-11 ON READER-SERVICE CARD FOR MORE INFORMATION

Slide Rule
Has Provisions for Adding

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

CIRCLE ED-10 ON READER-SERVICE CARD FOR MORE INFORMATION

Miniature Balance Panel
For Multiple Channel Tests

servomechanism
ions

well

sums.

sensing devices and circuit balancin CIRCLE ED-12 ON READER-SERVICE CARD FOR MORE INFORMATION

ELECTRONIC DESIGN May 1953

The unit 
be used

start 
from

High Frequency Test Set 
Measures Frequency and Power resistors used for calibration 

f ±0.1% are supplied with the

Three 
Motors,

t rans- 
signal

for pulsed transmitter 
systems.

purpose
D AI - 5 1

DM 81
and Type DAI-80 
have been added

Magnetic Tape Handler 
For Digital Data Handling

record
•ientific 
and di

Precision, wirewound

Motor rated at 6 oz-in, 60 
to 15,000rpm, a tachometer 
output of lv/100rpm, a

The unit incorporates miniature, ten-turn balanc 
ing potentiometers which have a linearity of ±0.5%

initters 
sources.
also can

Pythagorean scale ( V1 — X2), trigonometric scales, 
and a log-log scale. In addition, to the back of the 
rule is attached a compact adding machine which is 
operated with a metal stylus that is held at the side 
of the unit by a clip when not in use. This feature is 
very handy when computations involve adding long 
columns of figures as well as multiplications and divi-

Shown here (and 
on the front cover) 
is the Model AET- 
117 portable, High 
Frequency Test 
Set for measur
ing operating fre
quency and making 
r e 1 a t i v e power 
measurements of

The Type 901A 
high-speed Mag
netic Tape Handler 
has been designed 
for digital data 
handling and gen
eral computer re
cording and play
back. Other appli
cations for the in
strument include 
data reduction.

to the company's line. They 
are designed for a wide

Electronic design engineers and mathematicians 
will find the “Addiator" Slide Rule useful for many 
types ot calculations including addition and subtrac
tion. Available in three different styles and two 
lengths (5" and 10"), it has a wide variety of useful 
scales to speed computations.

The No. 67/54R System “Darmstadt ‘ style, which 
is especially useful for electronic and electrical cal
culations, has the usual A. B, C, I >, and Cl scales, as

The Model BP-2 
is a Miniature, 15- 
channel Balance 
Panel designed es
pecially for use in 
flight test instru
mentation and in 
other applications 
where multiple

ten-position, rotary switch is used. The panel is 
equipped with one output and two input plugs having 
34 pins each. These plug contact pins are gold plated 
for positive, low’ resistance contact, and the plugs are 
polarized and self-aligning. Dimensions of the panel 
are 6-1/8" x 3-1/4" x 3-3 16", and its weight is 1.5 lb. 
American Helicopter Co.. Inc., Dept. ED, 1800 Rose
crans Ave., Manhattan Beach, Calif.

min, and a brake holding ability of 5 Ib/in-min. The 
unit measures 6" x 3-l/2"diam.

The Type DAI-81, a reversible actuator motor, has 
an input rating of 28v d-c at Samp. Further speci
fications include a rating of 0.4 Ib/in at 10,000rpm 
with a brake holding ability of 0.4 lb/in(min). It 
measures 3-1/8" long x 2"diam.

channel data recording is required. It is useful where 
the weight and size of the instrumentation equipment 
must be kept at a minimum, such as in guided mis-

gital telemetering, 
special feature of the device is its ability to 
and stop intermittently within 5 milliseconds

playback, or compare blocks of information

Special Purpose Motors 
In Three Sizes

reversible drive at speeds of 15"/sec and 30"/sec is 
provided.

New’ photoelectric proportional servo tension con
trols provide uniform tape tension over the recording
head at all speeds. Independent reel drives, con
trolled by the servo systems, assure freedom from 
tape breakage or spilling on quick reverses. Power 
requirements are 115v a-c, single phase, 400w. Potter 
Instrument Co., Dept. ED, 115 Cutter Al ill Rd., Great

A novel feature of the instrument is the combining 
ot either transmission or reaction type measurements 
in one instrument. Two inputs are provided, so that 
either method may* be selected, thereby’ eliminating 
the need for two separate pieces of test equipment.

Specifications include a frequency’ range of 2400 
Ale to 3400AIc, an accuracy of ±0.1%, a temperature 
range of —40°C to +55°C (±0.05%), a of over 
1000. and a sensitivity of 2mw (absorption) and 
3mw (transmission). American Encaustic Tiling Co., 
Inc., Dept. ED, Kenilworth Ave., Lansdale, Pa.



Also a reversible actuator motor, the Type DM-80 
has an input rating of 28v d-c at 1.4amp and is rated 
at 5 Ib/in at 10,000rpm, with a clutch rating of 
10 Ib/in-min and a brake holding ability of 11.5 lb/ 
in (min). Bill Jack Scientific Instrument Co., Dept. 
ED, Solana Beach, Calif.
CIRCLE ED-14 ON READER-SERVICE CARD FOR MORE INFORMATION
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Shielded Cable
Has Minimum Microphonic Noise Characteristics

The Type BIW No. 626 Shielded Cable has been 
designed particularly for application in electronic 
circuits where the generation of internal noise by vi
bration, shock, or compression is undesirable. It is es 
pecially useful with piezoelectric type instruments and 
in applications subject to severe shock such as tele
metering and shock wave measurements.

Its small size (0.150" OD) enables the cable to 
be used in the wiring of small instruments. Construc
tion consists of a center conductor, two concentric 
shields with “Teflon” insulation, and the outer cover 
of silicone-treated white glass braid. Temperature^ 
ranging from 400° F to — 60°F have little effect on 
this wire. The voltage rating is 600v a-c between the 
conductor and inner shield. Boston Insulated Wire 
and Cable Co., Dept. El), 63 Bay St., Boston 25, Mass.
CIRCLE ED-15 ON READER-SERVICE CARD FOR MORE INFORMATION

Disconnect Panels
Interchangeable with AN Type Connectors

I»SI>

-81
-SO 
led 
ie\ 
ide 
Sil!
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60 
ter

■P * These Miniature
||H / ' ' ' ■ ' i , I..
||||M * ■

Aldi blanda rd A\

BjB .

built of pressure 
tight, fungi-resistant, molded plastic with silver-plated 
socket assemblies, and circuit identification is achieved 
by means of painted letters for each socket.

The devices are available in 10, 19, 22, 26, 37, 62, 
73, and 163 sockets in various sizes. Silver-plated 
connector pins to match the socket size of each panel 
can be rapidly indented onto wire levels with simple 
terminal tools. These pins are then inserted into 
sockets molded into the pressure-tight panel, and are 
locked securely into the socket by socket springs. Con
nections and disconnections may be made rapidly and 
safely from either side of a pressurized bulkhead. 
A variety of pin types is available. Burndy Engineer
ing Co., Inc., Dept. ED, Norwalk, Conn.
CIRCLE ED-16 ON READER-SERVICE CARD FOR MORE INFORMATION
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TYPE 577
Now small version 

of 371-B 
I________

TYPE 578 
New small version 

of 8020

|f‘
1

Much Smaller—Same Ratings

High Voltage 

Power Diodes

Airborne radar and other electronic 

equipment can be made much smaller 
and lighter by use of these modern, 
smaller tubes. UNITED has designed 
types 577, 578 and X-22 as exact elec-

TYPE X-22
New small version 

of 1616

Illustrations show relative sizes

trical replacements for JAN preferred 
list types 371-B, 8020 and 1616, in ap
plications where space and weight con
servation is important.

Write for full specifications.

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

CIRCI

the i 
East

TELEPHONE

MIDGET

Write fer New 
M Page Catalog

Over 1000 Types 
24 HOUR DELIVERY 
FROM OUR STOCK!

• Standard, Respected Brands
• Brand New, Boxed
• Inspected and Guaranteed 

• Priced to Your Advantage

Our relay stock, which is the world’s largest, 
has been carefully built up over a period 
of several years. Nothing but first run, 
professionally selected items are carried.

Send vi yaw relay requirement!.
You will receive immediate quotation».

Phone, Wire or Write

MOTOR 4 
CONTROL

ROTARY

ONE M/LC/CW

RELAYS
Vacuum Capacitors

For Medium and High Power Systems

(Advertisement)

MADISON

CHICAGO 44, ILLINOIS

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

These high volt 
age, high current 
Vacuum (’apacitors 
have been designed 
especially for me
dium and high 
power oscillatory 
systems. Compact 
and self-contained, 
they are self-heal
ing under wide 

conditions of overload, have low inherent inductance 
(high Q), and exhibit very low temperature coeffi
cients of expansion. In addition, factors such as dust, 
humidity, pressure variations, and fungi do not affect 
operation.

With applications in the fields of induction and di
electric heating, diathermy, industrial oscillators, 
transmitters, and communications and broadcast ser
vices, these units permit high operating temperatures 
because of the “Pyrex” glass enclosure. Additional 
characteristics include no r-f piek-up, hard operation 
under load, and a compact, rugged design for heavy 
duty application. Dolinko & Wilkens, Ine., Dept ED, 
1901-7 Summit Ave., Union City, N. J.

Accuracy of the instrument is within ±5% for 
d-c and about 10% for a-c, depending on circuit 
conditions. The unit is equipped with a sealed zero 
corrector, solder terminal connections, and a remov
able bezel for special mounting requirements. Weston 
Electrical Instrument Corp., Dept ED, Newark, N. J.
CIRCLE ED-21 ON READER-SERVICE CARD FOR MORE INFORMATION

BUILT-IN CONSTANT VOLTAGE 
POWER SUPPLY for Plate and Filaments 
at Moderate Cost . . .

They are available

The Sola Type “CVE” Con
stant Voltage Transformer 
delivers filament and plate 
voltages regulated within 
±3% or less, with line volt
age variations of 100-130 
volts. All windings are on 
the same core, providing a 
compact moderately priced 
unit.
from electronic distributors

in three capacities: 42 V.A., 75 V.A., and 210 V.A.
Like all Sola Constant Voltage Transformers, 

they are completely automatic, instantaneous, and 
continuous in regulation . .. have no moving parts 
or tubes and are self-protecting against short cir 
cuit. These Sola Constant Voltage Power Supply 
Transformers are made for chassis mounting.

For further information on this and other Sola 
CV Transformers write for bulletin P-CV-142.

SOLA ELECTRIC COMPANY
4633 West 16th Street Chicago 50, Illinois

CIRCLE ED-19 ON READER-SERVICE CARD FOR MORE INFORMATION
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Magnetic Contact Relay
InstrumentSensitive, Versatile

Model 723 “Sen
s i t r o 1” Magnetic 
Contact Relay has 
been added to the
company's 
Sealed 
moisture,

line, 
against 
with a

self-shielded core 
magnet mechanism 
and a built-in sol
enoid release de
vice, the unit has 
many applications

for the electronic designer.
Available in a variety of ranges with double or 

single magnetic contacts for either increasing or de
creasing values, the unit has a sensitivity as high as 
2/iamp for full scale deflection either way from the 
zero center. Both a-c and d-c voltage ranges can be 
supplied self-contained up to 500v. Contact capacity 
of the parallel magnetic contacts is lOOma at 120v 
a-c or d-c. The built-in solenoid can be used for re
setting the magnetic contacts.

Laminated Plastic Insulation
Provides Protection Against Fire

Grade 11542 “Textolite" Laminated Plastic Insula
tion is a paper base material developed especially for 
TV, radio, and other electronic components where 
fire hazards exist and the mechanical and insulating 
properties of laminates are needed. It is self-ex
tinguishing even after three months’ ageing at 130 ’C 
and has a low IMc power factor.

Other features include low moisture absorption and 
excellent properties, including high insulation resis
tance under humid conditions. The material is avail
able in natural light tan color in thicknesses ranging 
from 0.015" to 0.25". General Electric Co., Dept. ED, 
Pittsfield, Mass.
CIRCLE ED-22 ON READER-SERVICE CARD FOR MORE INFORMATION

Slotted Measuring Line 
Has 50Mc to 250Mc Frequency Range

The Type 3100 Slotted Measuring Line is designed 
for measuring voltage standing wave ratio (VSWR) 
at radio frequencies between 50Mc and 250Mc. It 
also may be used for measuring absolute impedance, 
velocity, characteristic impedance, and other factors 
describing the performance of antennas, transmission 
lines, and terminations.

An outstanding feature of the unit is its outer con
ductor, which consists of a specially drawn brass tube, 
square on the outside and round on the inside, pro
viding precision and uniformity at a reasonable cost. 
The detector slides on the slotted upper surface of the 
square tubing and is aligned by two pins projecting 
into the slot.

The detector consists of a non-conducting probe, a 
parallel resonant tuning circuit, incorporating a con
tinuously variable inductor, a type 1N21 crystal rec
tifier, and a d-c microammeter with a range of 
20/zamp. The unit’s sensitivity permits full scale de
flection when used with most commonly available 
laboratory oscillators. Characteristic impedance for

»
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Hermetically Sealed Resistors

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

1500 V (RMS)

486

No. 5-302 No. 5-303

Dept. ED

5-302-PISW-2

specifications that include OD
5-303-SHT5-302-SHT

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

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

5-303-SW5-302-SW

use

on

CIRCLE ED-29 ON READER-SERVICE CARD FOR MORE INFORMATIONCIRCLE ED-28 ON READER-SERVICE CARD FOR MORE INFORMATION
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ors 
ion

«0 
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Write for FREE samples 
to Dept, L-3

the unit is 51.5 ohms. Andrew Corp, Dept. ED. 363 
East 75th St, Chicago 19, Ill.

Burbank, Calif.
CIRCLE ED-26 ON READER-SERVICE CARD FOR MORE INFORMATION

Hermetically Sealed Switch 
Has Sensitive Snap Action

5-302-PISW-l

cast epoxy, and the bobbins

axial leads. Cinema Engineering

Miniature Metal Tubing 
0.010" OD with 0.0010" Walls

walls as low as 0.0010", and tolerances as close as 
0.00025". Uniform Tubes, Inc, Dept. ED, 1220 Level 
Rd, Collegeville 2, Pa.

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

ferial are of low thermal expansion plastic.
The series are available in three general types, 

using radial terminal lugs, radial pigtail leads, and

The Model 7102
-Jr M Hermetically

i Sealed Switch has
I been designed for

aircraft and mis- 
^B B sile applications. It

I B^B B B can withstand
changes in pressure 
and temperature, 

i exposure to high
rates of accelera

tion, shock and vibration, and exposure to moisture, 
dust, fungus, and corrosive atmospheres.

Features of the unit include a one-piece, heavy duty 
beryllium copper switch blade which increases con
tact life up to 300%; true snap break and make with 
20% higher contact pressures; rapid contact tra
verse rate with negligible contact bounce; excellent 
shock and vibration resistance through lOG’s and 
7000cy; and small size, and light weight (0.04 lb). The 
solder type terminals which accommodate two No. 20 
stranded wires, are hermetically sealed, and the her
metic enclosure withstands lOOpsi pressure differen-

A small, light
weight, direct- 
driven, brushless 
Axial-Flow Blower 
(turbine) has been

low as 0.010'

. CRYSTAL
FUsitEca11 headers

A variety of Miniature and Sub-Miniature Metal 
Tubing, for use as component parts of transistors 
and other advanced electronic equipment, has been 
added to the company’s line.

The tubing is available in many metals to meet

The CE Series 
containing 45 types 
of Hermetically 
Sealed Resistors 
have been designed 
to exceed specifica
tions JAN-R-93, 
Type A and MIL- 
R-93. The units are 
encapsulated in 

and encapsulating ma-

Resistive ratings from 0 to 50,000 feet include 28v 
at lOamp, 1 lOv at lOamp from 60cy to 400cy, and a 
minimum life of 100,000 operations at rated load 
Haydon Switch Co, Dept. ED, 232 No. Elm St.. 
Waterbury, Conn.

Sub-Miniature Tube Sockets
Rectangular and Round Styles

Rectangular and 
round Sub-Minia
ture Tube Sockets, 
designed for con
vent ion al and 
printed circuit ap
plication. have been 
added to the com
pany’s line. The 

rectangular unit is made in 5, 6, 7, and 8 pin types 
with contacts in two lengths. The round style is 
available with or without saddle.

Contacts are of beryllium copper silver plated, tin 
dipped, or gold flash over silver. Bodies are of low- 
loss mica-filled phenolic, and the saddle is nickel- 
plated brass. Hugh II. Eby, Inc, Dept. ED, 4756 
Stenton Ave, Philadelphia 44, Pa.
CIRCLE ED-25 ON READER-SERVICE CARD FOR MORE INFORMATION

THE FUSITECORPORATI
6000 FERNVIEW AVENUE 

CINCINNATI 13, OHIO

A BB^^ in electronic and■ ... , B \ instrument cab- inets, where high 
pressures are re

quired in combination with relatively low volumes.
The units are powered by wholly enclosed induc

tion motors built on a single shaft, and are furnished 
for single-phase, 2-phase, and 3-phase operation at 
50-60-400cy and variable frequency. The device meas
ures 7-l/4"diam, and pressures range from 5" to 
28" of water. Rotron Mfg. Co, Dept. ED, Schoon
maker Lane, Woodstock, N. Y.



New Products
CIRCLE ED-34 ON READER-SERVICF CARD FOR MORE INFORMATION

Miniature Precision Motors
High Efficiency, Long Life Units

calibra

HEADQUARTERS FOR RCA

1953 HUDSON CATALOG
Electronic
the latest

Equipment PLUS JAN type Electronic Com-

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

Conductive Paint

CIRCLE Eh-30 ON READER-SERVICE CARD FOR MORE INFORMATION

( Advertisement)

CIRCLE ED-35 ON READER-SERVICE CARD FOR MORE INFORMATIONMiniature Continuously Variable
The material furnished

Matched Diode Pairs
With One Unit of Reversed Polarity

CIRCLE ED-33 ON READER-SERVICE CARD FOR MORE INFORMATION

Metal-Ceramic Seal
Withstands 650°C

operatili

than 10% of the

CIRCLE ED-31 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE ED-36 ON READER-SERVICE CARD FOR MOkE INFORMATION

ELECTRONIC DESIGN May 1953

Seal 
with

ble variable 
Other fea- 

hairline ac-

Electronic 
BUYING GUIDI

TUBES • PARTS • BATTERIES 
TEST EQUIPMENT

in Type 
5 micro

time delay at any point in all types. The small size and weight 
of these units make them particularly suitable for incorporation

This line of 
Plug-In Meters, 
available in a wide

506, 0 to 0.8 microseconds in Type 507, : 
seconds in Type 508. The rise time is le

your helping hand for Everything in
* * “ ‘ iment Over 196 pages of 

„„ .. . . . . . . . . . . . . . tadio, TV and Industrial 
Electronics High Fidelity and PA Sound

variable delay line is 
Advance Electronics

JAN thermal shock requirements, and maintain a 
vacuum-tight seal under a wide range of temperature 
and pressure combinations.

Applications include high-quality electronic and

conventional eon

The Type 1N23BMR Matched Silicone Diodes in
clude one unit of reversed polarity for low noise cir
cuitry applications. The use of such a matched pair of 
diodes simplifies both the mechanical and electrical 
design requirements of mixer and i-f input circuit.

Both the Standard 1N23B pairs, the 1N23BM, and 
the 1N23BMR with one 1N23B paired with a selected 
1N23BR are now available. Both types are matched 
within narrow limits for conversion loss, and r-f and 
i-f impedance. Computing Devices of Canada, Ltd., 
Dept. ED, P. O. Box 774, Ottawa, Ontario, Canada.

For Shielding C-R Tubes and Meters
Type RS 12 Conductive Shielding Paint is intended 

for static shielding of C-R tubes, meters, high-voltage 
power supplies, and high-voltage generator windings. 
Special features include low cost, high conductivity, 
excellent adhesion and durability, heat resistance, 
and a viscosity suitable for spraying.

Get It FMI...
Use It!

Plug-In Meters 
In Wide Range of Calibrations

r-f fittings, and a wide

tainers, ranging from I oz bottles to 5 gallon drums. 
Micro-Circuits Co., Dept. ED, New Buffalo, Mich.

Guide. If it's NEW . . . HUDSON has it 
FIRST! Leading authorized distributor in 
the East. Send for your copy . . . KEEP 
IT HANDY for ordering . . . It’s Quick, 
Convenient... Time and Money Saving! 
ONE Complete Dependable Source . . . 
ONE Order... , si/)/?/ *

variety of components for aircraft, missiles, etc. In 
many applications, non-magnetic conductors can be 
used, resulting in lower loss factors at high frequen
cies. Plating upon the metallized surface will not

curacy, ami complete freedom of time jitter.
Time delav is continuously variable from 0 to 0

needed. Write Dept. EDI for 
Company, P. O. Box 394, Passaic

HUDSON
RADIO & TILtVISION CORD.

The units can be used for single-. 2-, or 3-phase 
400cy operation, at running speeds of 10,500rpm, 
and 21,000rpm, and for single- or 2-phase 400cy 
operation at 7,000rpm. They can also be used for 
variable frequency service. Power ratings of l/10()hp 
can be obtained with the 400cy unit, ami maximum 
input is 115v. Modifications include high ambient and 
high altitude versions, as well as servo, hysteresis syn
chronous, and gear motors. Eastern Air Devices, 
Dept. ED, 585 Dean St., Brooklyn 17, N. Y.

These Miniature 
11 1 " \ ■ 
||;n, |HM.n (|,.Sioi|P.| 
to operate fans, 
blowers, instru
m e n t s , emit rols, 
a n d low - power 
drives, and are 
very useful in con
fined areas where 

minimum size and weight are essential. Only P'diam, 
they are built to provide high efficiency and long-

A new method 
known as “Process 
AV55” is used to 
produce a Metal-

W lions. has been <1«
signed for use ill 

r siirh applh'alinns
as control panel, 
and field and lab
oratory test units.

The units, supplied in 3" or 4" sizes, can be pulled 
out and replaced by hand in a few seconds. In this 
way. changes in specifications can be accommodated 
quickly with very little loss ot time and no tools are 
required, (’ole Instrument Co,, Dept. ED, 1320 S. 
Oraml Ave., Los Angeles 15, Calif.

Miniature continu
ously variable delay 
lines are capable of 
providing continuously 
variable time delay 
from zero to several 
hundred microseconds. 
Time delay is made 
constant from 0 to 
over 20 megacycles bv 
means of optimum 
equalization. As a re
sult, the transmission 
characteristics are su

Your Helping Hand !

Circle 6 406048 West 48th St
New York 36, N Y

212 Fulton
New York 7, N



ION

CIRCLE ED-39 ON READER-SERVICE CARD FOR MORE INFORMATION

st ruction can be obtained
i ase

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

Shown actual tizaSelenium Rectifier Kit
For Electrical-Radio-TV Designers

rather than

TION

CIRCLE ED-40 ON READER-SERVICE CARD FOR MORE INFORMATION

Shown Vi actual tiza
Miniature Tube Sockets

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

TV Picture Tubes
With Increased Picture Area

SO 539 2

CIRCLE ED-42 ON READER-SERVICE CARD FOR MORE INFORMATIONCIRCLE ED-41 ON READER-SERVICE CARD FOR MORE INFORMATIONATION
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You can use ready-to-go Metron 
speed changing components in 
your products at a saving 
in cost and space-and speed 
production at the same time.

r u n U i n g 
and quiet

1 indrical-pocket, pressed

Available 
volume in three 

Classifications

Only 4-5/32" long, 
smooth and accurate, cover 

infinitely variable speeds 
from 1:5 step up 

through 1:1 to 5:1 step 
down. Permanent 

lubrication, plus your 
choice of 6 adjustment 

controls. Speeds up 
to 10,000 RPM, nominal 

output .025 HP. Ask 
for Bulletin 99.

Tubes. Type 
IM and Type 
IMA, have 
added to the 
pany’s line.

Only 1.050" in 
diameter, anti-bocklash and 

hobbed gear types, 
available in STANDARD 

RATIOS from 10:9 to 
531,441.1! Special ratios 

to 2,000,000:1! 
Completely enclosed, 

permanent lubrication, ball 
bearing input and 

output shafts. Ask for 
Bulletin 100.

... variable and fixed 
ratio speed reducers as 

integral units. 
Available for any motor 

input speed with 
adjustable output as 

low as a fraction 
of an RPM. 

Send us your combination 
requirements for 

detailed data.

With “Kel-F” Insulators

piece, cone-controlled

450 LINCOLN ST.«DENVER 9, COLO. [

metal cage. Very light in construction, it is available 
in all-stainless steel (type 440) as well as conven
tional SAE 52100. New Hampshire Ball Bearings, 
Inc., Dept. ED, Peterborough, N. II.

The “Micro” FR- 
188 flanged I nsi ru
inent Ball Bearing 
has been designed 
for gimbals and 
general precision 
instrument assem
blies, and its bal
anced design is es
pecially useful 
where low and uni-

or prototype applications. Federal Tele 
Radio Corp., Dept. ED, Clifton, N. J.

coating provides a filter capacitor when it is grounded, 
and both types employ an external single-field ion
trap magnet.

The Type 21YP4 employs low voltage electrostatic 
focus and magnetic deflection; the Type 21ZP4A uses 
magnetic focus and magnetic deflection. Westing
house Electric Corp., Electronic Tube Div., Dept. 
T-070, Box 284, Elmira, N. V.

tapered OD, refined processing to super-precision 
(ABEC Class 5 and higher) tolerances, and a two-

The series of 
“Chemelec” 7 and 
9-pin Miniature 
Tube Sockets with 
injection molded 
“Kel-F” insulators 
has been designed 
to withstand high 
performance, ther
mal or mechanical

Avoid the expense of designing gear trains and 
producing them for your products... count on 
versatile, dependable Metron Speed Changers 
to do the job for you at a saving. Write today 
for information about how Metron miniature 
speed changers can fit your plans and products.

This “build-your-own” Selenium Rectifier Kit con
tains all the necessary components for assembling 
any one of four different types of selenium rectifiers 
(half-wave, full-wave center tap, full-wave bridge, 
and full-wave battery charger types).

The units can be easily assembled and disassembled, 
and the parts used to produce other rectifier types. 
Sufficient components are provided to build any one

operation are desirable.
Features of the unit include a straight

shock, and vibration in installation and service. Fur 
nished in both saddle and can types, the units are 
impervious to oil and most chemicals, and are non
flammable

Electrical characteristics include a dielectric con
stant of 2.3, a service temperature range from —320 
F to +390°F, and zero water absorption. U. S. 
Gasket <’o., Dept. ED, Camden, N. J.

similar electronic applications.
Available in the JAN-C-25 bathtub ease styles, the 

units are furnished with glass-to-met al terminals to 
insure the hermetic seal and dependable operation at 
high temperatures and altitudes.

*'-BB^ lac-«' hull» «h'sigiud
to provide for an 

. increase in picture 
area. Both units 

are the directly-viewed type, with a nominal bulb 
diagonal of 21".

Reflections within the face plate are minimized by 
the spherical face of neutral gray glass, resulting in 
improved picture contrast. An external conductive

Paper Capacitor
Operates at 125 C Without Derating

The Type ADZ 
“Meteor” < ’apaci- 

Jk tor has been de
B signed to operate

a * temperatures 
k from —65 °C to

+125°C without 
a a derating. It has

many uses in radio, 
T V , communica
tion, and other

Speed Reducers

FIXED RATIO

VARIABLE SPEED DRIVES

COMBINATION UNITS

INSTRUMENT COMPANY

with MINIATURE



tifie applications.

Telephone Type Relay
Insulated to Withstand

CIRCLE ED-43 ON READER-SERVICE CARD FOR MORE INFORMATION

ection

492 NORTH AVI. KUZABITN, N. J.

cue

factors are im
ine., Dept. ED,

tivity in applications where these 
portant. Allen B. Du Mont Labs., 
760 Bloomfield Ave., Clifton. N. J.

Recording Camera
Cathode Ray Oscilloscopes

The Type 6291 
and Type 6292, 
10-stage Multi
plier Phototubes 
have been de
signed for high 
efficiency opera
tion in many 
types of indus
trial and scien- 

The two tubes are identical in

Soundness of forgings for the DC-6 can be deter
mined more readily by using FLASH-O-LENS, reports 
Douglas Aircraft Co.
THE REASON: This handy device spotlights the work and 
magnifies it in sharp detail. Interpretation of grain 
structure — key to forging quality — is speeded up 
... results are more accurate.
You too may find that FLASH-O-LENS will save in
spection time and improve product quality. Battery 
and plug-in models available — write for literature.

E. W. PIKE & COMPANY

New Products

Multiplier Phototubes 
Have High Stability and Low Leakage Current

«T*

FOR THE DC-6 
Douglas counts on FLASH-Ö-L

electrical characteristics, but vary in physical dimen
sions. The Type 6291 has a l-l/2"diam, while the 
Type 6292 has a 2"diam, and both units are 4-3/4" 
long.

The units are the end-window type with a spectral 
response predominantly in the visible region. Opti
mum photo-electron collection, resulting in excellent 
signal-to-noise ratio at low light levels, is obtained by 
adjusting the potential between the shield and the 
photocathode by means of individual exterior con
nections.

Special features include a lowr leakage current due 
to the long leakage paths in the units, as well as an 
improved construction of the dynodes that provides 
longer stability. Potentials as high as 190v/stage 
may be applied for maximum amplification and sensi-FOR TOP-QUAUTYLFORGMGS

READER-SERVICE CARD FOR MORE INFORMATIONCIRCLE ED-45 ON

For

The Type AI.731 Universal Recording Camera, de
signed for cathode ray oscilloscope recording, is an 
easily operated instrument providing for a very wide 
range of applications and, at the same time, for highly 
economical performance. Still picture, continuously 
moving film, and drum photography recording of 
cathode ray oscilloscopes are all possible with this CIRCLE ED-44 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE ED-48 ON READER-SERVICE CARD FOR MORE INFORMATION
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compact and versatile recording camera.
The continuously moving film mode of operation 

provides for speeds from 0.4" to 100" per sec, while the 
drum speeds are from 4" to 1200" per sec. Up to 25' 
of film may be used in the continuous feed operation, 
while drum type records are 20" in length. Both types 
of units are rapidly interchanged.

The driving unit is a 6v, shunt wound motor with a 
wide range of speeds obtained by varying the voltage 
from 2v to 12v. Electrical contacts are provided to 
trigger an external beam suppression circuit on the 
oscilloscope, in order that the drum type record may 
be made for only one revolution of the drum. A second 
electrical circuit permits the synchronization of an ex
ternal event. J. A. Maurer, Inc., Photographic Instru
mentation Div., Dept. El), 37-01 31st St., Long Island 
City I, N. Y.
CIRCLE ED-46 ON READER-SERVICE CARD FOR MORE INFORMATION

lOOOv a-c
The Type T-J 

Telephone Relay 
has been designed 
for use in complex 
circuits involving 
pull-in and drop
out time delay.

The units are 
available with coils 
for standard vol
tages up to llOv

d-c; contact combinations up to 4pdt or 6pst; stand
ard contacts in fine silver rated at 150wr, 3amp non- 
inductive load. They are thoroughly insulated to 
withstand lOOOv a-c, and metal parts are heavily 
plated to resist corrosion. Comar Electric Co., Dept. 
Ed, 3349 AV. Addison St., Chicago 18, III.
CIRCLE ED-47 ON READER-SERVICE CARD FOR MORE INFORMATION

High Temperature Insulations 
Meet All Class “H” Requirements

Two High-Temperature Insulation products, meet- 
g all Class “11” requirements, have been added to 

the company's line. “Sil-Thin-Glas” .002 and .003 and 
“Sil-Thin-Best os” .003 to .0035 possess high dielectric 
and tensile strength. Their thinness, flexibility, and 
lightness of weight permit compact construction and 
weight reduction in electronic equipment.

Available in rolls, sheet, or tape form, the materials 
can be used in coil and relay insulation, layer and 
barrier insulation for transformers, and coil wrap 
pings for fields and stators. Electro-Technical 
Products Div., Sun Chemical Corp., Dept. El, Nutley 
10, N. J.
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Miniature Ball Bearing
For Computers, Instruments, etc.
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This Miniature, 
Conrad type Ball 
Bearing, an addi
tion to the RMB 
“Filmoseal” series, 
has a capillary film 
of lubricating oil 
which forms be
tween the tapered 
outer surface of 
the inner race and 
the edge of a pre

cision enclosure to provide effective sealing. The de
vice is useful for indicating and recording meters, 
precision instruments, computers, and any small 
mechanism where low torque and long life with mini
mum attention are required.

Measurements are 0.1969" OD, with a bore of 
0.0591". The film of oil seals the unit against dirt 
and moisture, and prevents loss of the lubricant 
without any significant increase in frictional torque.

Characteristics include small and constant friction 
for long periods of time and through a wide range 
of speeds; satisfactory operation at extremes of tem
perature; an automatic adjustment to variations in 
pressure and temperature; and simplified handling, 
installation, and maintenance. Landis & Gyr, lne„ 
Dept. ED, 45 W. 45th St., New York 36, N. Y.
CIRCLE ED-51 ON READER-SERVICE CARD FOR MORE INFORMATION

Super DaMohm
Thermal Time Delay Relay

Has Positive Snap Action
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Only Daven uses a stranded lead wire to connect the 
resistance wire to the solder terminal of the Super Davohm 
Precision Wire Wound Resistor.

Result: Super Davohm Resistors are more rugged, can 
withstand more vibration, rougher treatment and abnormal 
shocks because all stress, strain, heat or pressure, applied 
to the solder terminal, is absorbed by the heavy lead wire 
so that the resistor is not adversely affected in any way.

This is only one of the many exclusive features which 
make DAVEN the leader in the resistor field.
EXCELLENT DELIVERIES Write for detailed bulletin

,mi y ENco 169 Central Avenue 
Newark 4, N. J.

The “Snapper” Thermal 
Time Delay Relay is a spdt 
unit with applications for the 
design, development, and re
search engineer. Features of 
the device include its snap 
action, small size, low heater 
current, low operating tem
perature, high contact rating, 
consistent timing, and strong 
mechanical structure for con
sistency and long life.

Ratings for the unit include
6.3v, 26.5v, and 115v (a-e or d-c); power input of 
3w; 6amp contacts; an ambient temperature range of 

60(’ to 4-80°C; and vibration endurance up to 
30G s at frequencies of 5cy to 55cy. An impact of 
50G's does not damage the unit. It is gas filled to pro
duce an arc quenching atmosphere, and has a glass
metal header for satisfactory seal and no leakage. 
Eureka TV and Tube Corp., Dept. ED, 69 Fifth Ave., 
Hawthorne, N. J.

CIRCLE ED-50 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE ED-52 ON READER-SERVICE CARD FOR MORE INFORMATION

PERKINNEW!
Magnetic Amplifier Regulated

POWER SUPPLY
REGULATION
AND RIPPLE

NO TUBES!
From 5 32 Volts DC
From 1.5 to 15 Amps. DC
From 105 125 Volts AC Input

MODEL MR532 1 5

5-32 Volts DC 9 15 Amps. 
... . :

RESPONSE TIME 1/10 SEC.!
Write the factory 
for literature 
and quotations

345 Kansas Street 
El Segundo, 
California

CIRCLE ED-53 ON READER-SERVICE CARD FOR MORE INFORMATION

( Advertisement)

Humidity-Resistant Miniature 
Hermetic Terminals

Utilize Teflon’s* Zero Water-absorption Factor
Teflon* is used in the New

S
 series 199 Lundey Miniature 

Hermetic Terminals, to give ex
cellent performance under con
ditions of high humidity. On a 
given test, the insulation resis
tance at 90% relative humidity 
at 80°F was one million megohms 
as against three million megohms 
at 50% relative humidity.

These terminals are the solu
tion to miniature terminal problems created by high-humidity 
conditions.

The construction, using Teflon* for external member and 
silicone rubber internally, takes advantage of the elastic memory 
of Teflon* to give an effective spring loading to the assembly, 
with a resultant hermetic seal.

The terminals are mounted in simple drilled or punched holes, 
eliminating the need for expensive secondary operations such 
as extrusions. Minimum mounting distance is 15/64" on center, 
still providing ample wiring space after assembly. Three elec
trode styles are available. Other sizes in these terminals will 
be available. Manufacturer: LUNDEY ASSOCIATES, Dept. 
EDM, 694 Main Street, Waltham 54, Massachusetts.

* Teflon is DuPont’s trade name applied to the polymers of 
tetrafluoroethylene.

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

Resinite Tubing
With Increased Wall

with BIG rtormance

All units have these important features

CIRCLE ED-56 ON READER-SERVICE CARD FOR MORE INFORMATION

Miniature Decade Amplifier
Has IMc Frequency Response

The Type 140-A
UM

StandardsMeet Rigid
SPECIFICATIONS

2 watts

Electrical rotation

100 ohms to 50 000 ohms

cilloscop
± 0-5% (standard)

Get full details from yoi
5000 ohms and above

Below 5000 ohms

0.75 oz. in

May 1953ELECTRONIC DESIGN

Resistance ranges

Resistance tolerance

0.012 wall thickness) 
2.86 (average after

TMUOH "• 
1/137 01*

Starting torque
Net weight

and simple—built to close tolerances with 
careful quality control. Their performance 
and reliability reflect the usual high stand
ards of Helipot quality.

miniature 
Amplifier 
oratory 
amplifier

of 1/3000 in a 100 ohm unit- 
50,000 ohm unit!

RELIABILITY; The AJ models

CONDENSED
Number of turns

I )ecade 
is a lab
voltage 
with a

Linearity tolerances

All values

Power rating

Coil length

Mechanical rotation

(Right)
Model AJS 

Servo Mounting

unit The 18" slide wire gives a resolution
(Left) 

Model AJ 
Bushing Mounting

midity). Precision Paper Tube ( 
W. Charleston St., Chicago 47, Ill

hours at 100

SMALL SIZE-LIGHT WEIGHT: All AJ Models 
are only in diameter (small as a penny) 
1H" long—weigh 10 oz. They require a 
minimum of valuable panel space!

HIGH PRECISION-CIRCUIT SIMPLICITY: On 
many applications an AJ Series will replace 
two conventional potentiometers, providing 
both wide range and fine adjustment in one

Helipot—world’s largest manufacturer of precision potentiometers— 
has built an enviable reputation for its high design and construction stand
ards, and the AJ models meet these standards in every way.

The resistance elements are made of precision-drawn alloys, accurately 
wound by special machines on a heat-dissipating copper core.

Each coil is individually tested, then permanently anchored in grooves 
precision-machined into the case. Slider contacts are of long-lived Paliney 
alloy for low’ contact resistance and low thermal e.m.f... and all terminals 
are silver plated and insulated from ground to pass 1,000 volt breakdown test.

In spite of light weight and compact design, all AJ models are built throughout 
for long life and rugged service. Potentiometer life varies with each application, of 
course, depending upon rotation speed, temperature, atmospheric dust, etc. But laboratory 
tests show that under proper conditions, all of the AJ series have a life expectancy in 
excess of one million cycles each!

IMc frequency re
sponse and stabil
ized voltage gains 
of 10 and 100. 
Typical applica
tions are to extend 
sensitivities of os

are rugged

num tube voltmeters, and other indicating or record
ing devices.

A low-flux-density transformer permits the ampli
fier to be used without effect on nearby equipment 
operating at low signal levels. The amplifier is resist
ance coupled, and no peaking coils or compensating 
networks are used which might cause undersirable 
transient effects.

tn all airborne and many other modern elec
tronics anolueHons for precision potentiometers, min
iaturization, light weight and circuit simplification are 
key objectives. And you get these features-and more- 
in Helipot’s new AJ Models... compact potentio
meters the diameter of a penny, yet with 12 times the 
resolution of conventional potentiometers of the same 
diameter. Announced only a few months ago, the orig
inal AJ has proven so popular that it is now made in 
two versions to meet the requirements of its many 
users-the original AJ mounting with a threaded bush
ing ... and the new AJS mounting for servo applica
tions. Also, the AJS is available in two hearing 
arrangements—AJS with sleeve bearings, and the 
AJSP with ball bearings.
■■■■■■■■■■■■■nftHHHftftftftMftHii^

Advanced Construction
For light weight, unusual compactness, high accuracy and resolution, coupled 
with utmost reliability, investigate the AJ series ...
► All types have bearings at each end of the shaft to assure precise alignment 

and linearity at all times.
► Either single or double shaft extensions can be provided to meet individual 

needs ... also, ball or sleeve bearings, special shaft lengths, flats, screwdriver 
slots, etc.

► By means of a unique Helipot welding technique, tap connections can be 
made to only one turn of the resistance winding, and can be provided at 
virtually any desired point on the resistance element.

kNew improved terminals are rigidly anchored in place to prevent twisting 
and coil failures due to fatigue. These anchor-locked terminals are used 
both at the taps and at the coil ends.

nv ft ft ft jft ftThe AJ Series
“Ri'sinite” Tub

* ing, available in all
^^1 shapes, widths, and

<... lengths, has been
«ftftpPfl If designed to provide

ft * increased wall
0b strength, improved

dielectric strength, 
and chemically re
sistant properties. 

This tubing is used in flyback transformers, 
as screw insulators in relays and transformers 
where high quality insulation is essential, and 
in electronic and electrical shaft applications.

Inner diameters range from 0.125" to 3", with 
wall thicknesses from 0.006" to 0.100". The tubing is 
available threaded inside or outside, slotted, punched, 
or embossed. Threaded coil forms incorporate a 
special 3-row design to afford axial pressure in excess 
of 25 lb. Torque can be controlled to ±1 in-oz, a 
feature that eliminates wobble or freezing of cores.

Other features include a power factor of 0.0312, a 
dielectric strength (short-time) of 2600v (average at

* A subsidiary of Beckman Instruments, Inc.
; SOUTH PASADENA, CALIFORNIA
• Field Office«. Boston. Rochester. New York. Philadelphia Cleveland, Detroit, Chicago, St Louis, Los Angeles,
• Seattle, Dallas, High Point, N. C. and Fort Myers, Florida. In Canada J 8 Root, Toronto.
• Export Agents: Frathom Co., New York 36, New York.

CIRCLE ED-55 ON READER-SERVICE CARL' FOR MORE INFORMATION
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Frequency response is flat from 2cy to IMe, 
+ 0 Idb. The equivalent input noise is less then 8/zv, 

and the maximum undistorted output voltage is 40v. 
Maximum output current is Ima. and phase shift and 
distortion are negligible. The unit has a built-in 117v 
a-c power supply, and line voltage variations between 
70v and 130v cause less than 0.Idb changes in output.

Input impedance is 1 megohm shunted by lOmmfd. 
An accessory high-impedance vacuum tube probe is 
available where even slight loading of sensitive 
circuits is to be avoided. Herman Hosmer Scott, Inc, 
Dept. ED, 385 Putnam Ave, Cambridge 39, Mass.
CIRCLE ED-57 ON READER-SERVICE CARD FOR MORE INFORMATION

Miniature Selenium Rectifiers
With Ambient Range of —55 C to +100 C
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These minia
ture Selenium 
Rectifiers are 
designed for in
dustrial and gov
ernment equip
ment applica
tions. They can 
be used in small 
relays, solenoids, 
and precipitors, 
as well as in 
electronic, block 
ing, computer, 
signal, magnetic 

amplifier, communication and control circuits.
The assemblies have an ambient temperature range 

of -55 °C to +100°C. At an ambient temperature of 
35 C, the single-stack rating ranges from 0.5ma d-c 
at 26v rms to 25ma d-c at 5200v rms, and higher 
ratings can be obtained by combining the stacks.

The units are mounted without spacer washers. 
Although standard design is for lead mounting, the 
cells also may be bracket mounted. General Electric 
Co., Dept. ED, Schenectady 5, N. Y.
CIRCLE ED-58 ON READER-SERVICE CARD FOR MORE INFORMATION

Miniature Motor-Generator
For Servomechanism Applications

This 400cy Motor- 
Generator, weigh
ing 4 oz and meas 
uring 0.9"diam, has 
been designed for 
use in servomech
anisms. Phase vol
tage of the motoi- 
is 26v, with a 

maximum stall power of 2.6w per phase and a mini
mum stall torque of 0.3 in-oz.

Output of the generator is 0.34v/1000rpm 

with an excitation power of 2.0w maximum.
Generator characteristics also include a phase shift 

of 5° working into a 100,000 load, and a 20 mil null 
with a 10 mil swing. Transicoil Corp., Dept. ED, 107 
Grand St., New York 13, N. Y.
CIRCLE ED-59 ON READER-SERVICE CARD FOR MORE INFORMATION

Solders and Fluxes
For Transistor Applications

TECHNIC INC.
enables ynu In iln 

GOLD PLATING
Solders and Fluxes specially designed for transis

tor applications have been added to the company's 
line. Among these are “Divco” No. 335, a flux that 
can be used to solder copper-plated, unplated-etched, 

with scientific accuracy

or unplated-unetched germanium; a rosin
core solder that provides flux activity at a tempera
ture even before the solder is completely molten; and 
“Divco” No. 233 printed circuit solder, which is a 
silver saturated tin-lead alloy with a melting point 
below the tin-lead eutectic. This material provides 
improved electrical conductivity and ideal production 
properties in all phases of subminiaturization. Also 
available is a low toxicity rosin flux remover that 
prevents waste of solvent, and is fire resistant, and 
efficient in residue removal. Another material is the 
No. 276 printed circuit solder, especially made as a 
high temperature solder for two-stage ordinary or 
subminiaturization assemblies. Division Lead Co, 
Dept. D, 7742 \V. 61st Place, Summit, 111.

❖
With gold plating methods developed by Technic 
Inc, you can now achieve accurate control of 
quality, evenness, thickness, color, and hardness 
of gold deposits. Through cycle plating that is 
practically automatic in operation, we have 
virtually converted the old art of plating gold to 
an exact science.

Factors in successful application of our methods 
are the absolute stability of quality of our gold 
plating solutions and specification of standards 
for automatic control of replenishing the bath, 
coupled with an automatic timing device which 
ensures precision in operation and eliminates 
human error.

CIRCLE ED-60 ON READER-SERVICE CARD FOR MORE INFORMATION

Sealed Precision Resistors
Can Operate at —65°C to +125°C

❖
When you refer plating problems to Technic Inc, 
wc solve them by application of a thorough service 
— consisting of specifications for a complete in
stallation or correction of faults in your present 
installation, schedules for solutions and timing, 
assignment of an engineer who stays with the job 
until your installation is working at full efficiency.

Sealed Precision 
Resistors, immune 
to immersion and 
high humidity, 
have been added 
to the company's 
line. These units 
meet all require
ments of M1L-R- 
93A and JAN-R- 

93 and arc useful to the electronic designer.
Completely encapsulated and bonded, the units 

have an operating temperature range of —65°C to 
+ 125°C. They also have reversed and balanced pi 
windings for low inductance. A feature of these units 
is their internal section cross-over wire, which is 
insulated from winding by a 2000v insulation.

In addition, there is a special metal molded con
necting feature, which bonds the end of the winding 
and terminal in a non-corrosive and mechanically 
secure manner, without the use of a solder or flux. 
For easier and more secure soldering, the units con
tain rigid hot solder coated brass terminals. Mepco, 
Inc, Dept. ED, Morristown, N. J.

Write for
"ELECTROPLATED GOLD"

Technical Data Sheet
Without obligation, write for our informative 
new Data Sheet which details fully the advanced 
Technic Inc. gold plating methods and services 
for platers outlined above.

For reference, you will also receive a list of leading 
industrial concerns — many with production 
problems resembling your own — which rely on 
Technic Inc. controlled gold plating installations 
to improve production while reducing cost.

Our Controlled Gold Plating methods result in 
complete dependability, elimination of waste of 
precious metal, high increase in production, 
better appearance of product — together with 
significant reduction in operating personnel, re
jects and all-over costs. Send us your plating 
problems for review, or call in a Technic engineer 
for consultation. No obligation is involved.

TECHNIC INC JAckson 1*4200

39E Snow Street, Providence, R. I. Wi

THE LARGEST ENTERPRISE OF ITS KIND IN THE WORLD

CIRCLE ED-61 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE ED-62 ON READER-SERVICE CARD FOR MORE INFORMATION
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CANNON 
PLUGS

for 
hermetic 
sealing

New Products...
Germanium Diodes

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

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

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

CANNON ELECTRIC
Since 1915

FACTORIES IN LOS ANGELES, TORONTO, NEW HAVEN 
Representatives in principal cities. Address inquiries to Cannon Electric Co., 
Dept. El43, Los Angeles 31, California.

CIRCLE ED-63 ON READER-SERVICE CARD FOR MORE INFORMATION

the world’s 
most widely used 
Electronic Supply 
Guide

Can Withstand up to 75 C Operation
These point-con

tact Germanium 
Diodes (19 types) 
have been designed 
for computer ap
plications, video 
detectors, u-h-f 
mixers to 900Mc, 
and for similar 
electronic design 
applications. The 
encasing cartridge

is composed of a plastic material that is impervious 
to moisture and has excellent electrical characteris
tics and mechani(*hl stability at high temperatures.

The stiff terminal pins permit clipping of the unit 
into spring terminals for test or circuit applications, 
and the flexible leads permit soldering if desired.

The units withstand severe temperature and hu
midity cycling. Operation to 75 C is permissible 
without permanent effect on the characteristics. Na
tional Union Radio Corp., Dept. ED, Hatboro, Pa.
CIRCLE ED-65 ON READER-SERVICE CARD FOR MORE INFORMATION

Potentiometer Element
Has Resistance of 20,000 ohms

lytic copper clad to one or both sides. Its primary I ¡.5 
advantage is its low cost, in comparison with harden- T ] j 
able copper alloy metals. y0

Features of the material include high electrical and । jj, 
thermal conductivity, excellent ductilitv for extreme

. 1 GIRIforming, good spring properties after heat treatment, 
resistance to corrosion, and ease of electroplating.

Flexibility in electrical conductive properties is 
obtained by varying the thickness of the copper 
layers; this material with a 10/80/10 thickness ratio ■ 
has a conductivity better than 30% when compared H
with solid copper. Widths up to 8" and thicknesses ■
from 0.050" down can be furnished. Applications for ■ 
the material include fuse dips, thin blade springs, and B 
electrical connectors. General Plate Div., Metals & * B
Controls Corp.. Dept. ED, Attleboro, Mass.
CIRCLE ED-67 ON READER-SERVICE CARD FOR MORE INFORMATION

High Resistance Thermistor
Has 60 Megohms Resistance at O°C.

The Type 71A2 
High Resistance 
Thermistor is 
available in quan
ti t y Production. 
Among its appli
cations is that of 
making the period 
of electronic R-C 
timing circuits in
dependent of 
changes in ambient 
temperature.

The device is sealed in a glass rod and has a tem
perature coefficient of —7% per degree Centigrade 
at 0°C. Its resistance at 0°C is 60 megohms and drops 
to 3 megohms at 50°C. Victory Engineering Corp., 
Dept. ED, Springfield Rd.. Union, N. J.
CIRCLE ED-68 ON READER-SERVICE CARD FOR MORE INFORMATION
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ALLIED’S
COMPLETE 

UP-TO-DATE

CATALOG
the World’s Largest Stocks of

ELECTRONIC SUPPLIES FOR INDUSTRY
Simplify and speed your purchasing of electronic supplies 
and equipment. Send your orders to us at allied— 
the reliable one-supply-source for all your electronic 
needs. You can depend on immediate shipment from 
complete, quality lines that are always in stock. Send 
today for your free copy of the allied Catalog —the 
complete, up-to-date guide to the world’s largest stocks 
of Electronic Supplies for Industrial use.

% ALLIED RADIO
dnpondabln tourco 833 W. Jackson Blvd., Dept. 69-E-3

Chicago 7, Illinoisfor nvnrything in . -

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

The Type 2028 Potentiometer Element has been 
added to the company’s line. This unit is a rectilinear 
model of 20,000 ohms resistance and has an active 
length of 10" and a linearity of ±1%.

The unit has particular application where the ad
vantages of extreme wear resistance and substantially 
infinite resolution are important. It has excellent op
erational reliability when used in conjunction with the 
input-output analog computer tables. Markite Corp., 
Dept. ED, 155 Waverly Place., New York 14, N. Y.
CIRCLE ED-66 ON READER-SERVICE CARD FOR MORE INFORMATION

Copper Clad Steel
For High Conductive Spring Parts

“Conflex” Copper-Clad Steel, a spring material 
with spring properties comparable to hardenable steel, 
is a composite metal consisting of a layer of medium- 
carbon steel with a relatively thin layer of electro-

Synchronous Motors 
For Low Speed, Light Load Uses

The Circle B Syn
chronous Motors 
have been designed 
f o r applications 
where very low 
speed at light loads 
is required. Known 
as the S-200 Series, 
the units are avail
able at speeds from 
10 revolutions per 
hour to 1 revolu
tion per month.

The unit features an additional exposed low speed 
gear train and will handle a continuous load up to 
1 in-lb. Characteristics include a size of 2"diam x

ELECTRONIC DESIGN • May 1953 EL



ELASTIC
STOP»er

nuts
ses of 0-3McHas Frequency Range

use

em

The Type BC16rioN

CIRCLE ED-75 ON READER-SERVICE CARD FOR MORE INFORMATIONCIRCLE ED-73 ON READER-SERVICE CARD FOR MORE INFORMATION
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PT-2 
Pulse

The Type 
“Labt raus’’ 
Transformer

The 
peed

used to as 
Dept. ED

Miniature Blower 
Delivers 22cfm Free Air

self-broaching assembly in
Aluminum, Magnesium or soft Ferrous Materials

Type M1553 high
Binary I ’ounter is

15B-12 
Blower, 
to meet
F o r c e

Miniature 
designed 

rigid Air 
specifica -

the drawing pencil 
with the 

Matter Degreesthe unit operates over

peed 
p to 
m x

creases in 
Dept. ED, 
CIRCLE ED-70

the signal winding. C.G.S. Labs., Inc., 
391 Ludlow St., Stamford, Conn.
ON READER-SERVICE CARD FOR MORE INFORMATION

and precision shielded ball bearings are 
sure long life. Induction Motors Corp., 
55-15 37th Ave., Woodside 77, N. Y.

ELASTIC STOP NUT CORPORATION 
OF AMERICA

2330 Vauxhall Road, Union, N. J.

Pulse Transformer 
psec and Fractional psec Ranges

DESIGN HEADQUARTERS FOR SELF-LOCKING FASTENERS
CIRCLE ED-74 ON READER-SERVICE CARD FOR MORE INFORMATION

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

R-F Inductor 
Electrically Controllable

\vn- 
tors 
.ned 
ions 
low 
>ads
own 
ries, 
vail
rom

transformer with 1-8 and 2-7 windings in parallel as 
primary, and 3-4 and 5-6 in parallel as secondary, the 
characteristic impedance was 100 ohms, with a rise 
time of 0.04/tsec, and a droop in 1/tsec of 20%.

Further specifications include a diameter of 1.372" 
max, an overall height of 1.657" max, and a core of 
wound, uncut, magnetic material. Berkshire Labs., 
Dept. ED, 578 Beaver Pond Rd., Lincoln, Mass.
CIRCLE ED-71 ON READER-SERVICE CARD FOR MORE INFORMATION

• types of counting and fre
quency division to rates in 
excess of 3Mc sec. The unit, 
a plug-in type, has an 11- 
prong octal type base plug 
which allows access to all 
tube elements and other 
important circuit points.

Electrical specifications 
include a frequency range 
of 0 to 3.0Mc, an input of 
75v negative pulses with a 

rise time of 0.2/zsec, an output of 125v with a rise time 
of 0.2/xsec, and a power requirement of 17ma at 250v. 
The unit is l-l/4"diam and weighs 3.2 oz. It operates 
over an ambient temperature range of —40°C to 
+70°C. The Walkirt Co., Dept. ED, 145 W. Hazel 
St., Inglewood, Calif.
CIRCLE ED-72 ON READER-SERVICE CARD FOR MORE INFORMATION

• Driven into pre-formed or drilled holes, spline nuts broach 
a tight grip into the casting.

• Thread-tapping problems are avoided; the nut becomes 
a threaded steel insert as well as a fastener.

• Spline nut? remain permanently in place . . . save pro
duction and assembly time.

• WRITE FOR design information on self-lock
ing, vibration-proof Spline Nuts and other 
standard ESNA fasteners. Address Dept.

** N37-557.

plications m cool
ing radar equip- 
m ent, amplifier 
units, transmitters, 

oscillators, and other electronic equipment. It has 
been designed to deliver 22cfm free air at 115v, 60cy, 
single phase power supply.

temperature range from —65° to 4-85°. The motor 
is built to close tolerances to assure steady perfor
mance. All rotating parts are dynamically balanced.

1-5/8" deep, and a torque limited by gear train to 
1 in-lb continuous and to 5 in-lb intermittent use. 
Vocaline Company of America, Inc., Bristol Motor 
Div., Dept. ED, 239 Coulter St., Old Saybrook, Conn.
CIRCLE ED-69 ON READER-SERVICE CARD FOR MORE INFORMATION

One-hand clutch operation avoids touching 
lead, smearing lingers or drawing.

Exclusive collet holds lead in bulldog grip, 
prevents it slipping back into holder

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

CASTELL Imported Lead

The Type 65BAl
: ■ illl' I I .................. . .

1 ■ h ■ i h ■' ■ .

’ll pri-mlb xiHdblr 
p dv V ■ for frequency 

3 / 3 sweep oscillators,
remote tuning con- 
1**01, etc. Compact 

• in size, the unit is
e 1 e c t r i c a 11 y con

. ,r0llable and has 
no moving parts.

It has a wide 
range frequency shift or inductance variation between 
IMc or lower, and about 2.5Mc or higher at zero con
trol current. At least a 7 to 1 variation of frequency 
is obtainable, and the upper frequency limit with 
maximum control current is about 30Mc.

Other features include a maximum inductance of 
30/ih at zero control current, and a rising Q charac
teristic that reduces bandwidth variations. A control 
winding and a signal winding are arranged in such a 
way that negligible electromagnetic and electrostatic 
coupling exist between them. When current is applied 
to the control winding, the inductance gradually de-

R
 versatile unit for

use jn j|ie /(See aU(| 
fractional psec 
ranges. Compact 
and convenient to 
use, it is built in 
an octal tube base. 
lt>* windings com

• • • prise six sections, 
In of which two pairs

are connected in 
- series, and the 

other two sections 
are individually connected to base pins.

The device has applications in blocking oscillators 
and other pulse circuits. When tested as a coupling

1dozen 
9030imported from 

AMERICAN ZONEING BCCII 
WING’'60*’1

AW FABERÌJUITÌÌ
Pt NCIL COMPANY INC N1WARK N J



New Products...

Electrolytic Capacitors
For Miniature Applications

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

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

Hermetically Sealed Connectors 
Withstand 2OOpsi to 900psi

CIRCLE ED-76 ON READER-SERVICE CARD FOR MORE INFORMATION

24

Type KII and Type RKH Hermetically Sealed Con 
nectors are designed for use in relays, position indica
tors, direction finders, tachometers, etc. Chief feature 
of the steel shell in these units is the heavy duty special

Type 999 Elec
trolytic Capacitors 
are available in a 
range of sizes and 
ratings for use in 
the circuits of very 
small amplifiers, 
hearing aids, tran
sistor devices, etc. 
The units are metal 

cased with tinned wire terminals, and their maximum 
temperature rating is 65°C. They are available in 
ratings from 0.05m fd at 50v d-c (0.175"OD x 
11/32") to 3mfd at 3v d-c (0.175"OD x 1-1/32"). 
Micamold Radio Corp., Dept. ED, 1087 Flushing 
Ave., Brooklyn 37, N. Y.

Potting and Casting Resin
Withstands High and Low Temperatures

“Aritemp” is a heat resistant Potting and Casting 
Resin with a wide variety of applications for embed
ding and encapsulating circuit assemblies. It also 
finds use in the manufacture of transformers, coil 
windings, controls, and other electronic components 
meeting specification MIL-T-27.

Extremely resistant to both high and low tempera
tures, the resin has good impact strength, a marked 
adhesion to metals and resistance to water vapor 
transmission, and excellent electrical properties.

The material is solid at room temperature and 
melts to a mobile liquid at 100cC to 110°C. R. S 
Aries & Associates, Dept. ED. 400 Madison Ave.. 
New York 17, N. Y.

Acme thread. KH receptacles mate with standard K 
plugs, and RKH plugs with RK receptacles. The her
metic seal is achieved by the special vitreous insulation 
around the steel contacts and fused to the shell.

The KI I units wit hstand 200psi to 900psi, depending 
on size and contact complement. Temperature operat
ing range varies from —320°F to d-600°F, and the 
units meet all MIL-C-5015 vibration and thermal tests.

Various flanges may be adapted to the KII receptacle 
to meet mounting requirements. Eyelet type terminals 
are standard, and a wide variety of contact arrange
ments is available. The units are finished in cadmium 
plate and bleached “Iridite.” Cannon Electric Co., 
Dept. ED, 3209 Humboldt St., Los Angeles 31, Calif.
CIRCLE ED-79 ON READER-SERVICE CARD FOR MORE INFORMATION

Insulated Flexible Coupling 
Injection Molded as Single Unit

This Insulated 
Flexible Coupling 
is inject ion molded 
as a single unit, in
stead of having the 
t y p i c a 1 riveted 
s t r a p assembly. 
This new method 
of assembly elimi- , 
nates back lash and 
materially shortens 

the overall length of the coupling.
It also increases the electrical leakage path, and 

substantially increases the voltage breakdown rating 
over conventional couplings, while maintaining a high 
degree of flexibility and a great accuracy of hub 
alignment. James Millen Mfg. Co., Inc., Dept ED, 
150 Exchange St., Malden, Mass.
CIRCLE ED-80 ON READER-SERVICE CARD FOR MORE INFORMATION

Snap-Action Relay
Operates in Thyratron Plate Circuits

The Type C 
Snap-Act ion Re
lay, designed to 
operate with a 
2m fd bypass ca- 
pacitor, has per
formed success
fully in the plate 
circuits of such 
thyratrons as the 
Types 2050, 2D21, 
and 502A. The unit 
employs a Type

BA2R snap-acting switch having characteristics par
ticularly suitable for inductive loads and those 
involving high inrush current. This construction 
makes the relay practically immune to the effects of
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exposure to shock and vibration, or tilting.
Single-pole contacts, which can be wired for either 

normally-open or normally-closed conditions, are 
rated for 20amp steady state currents and 75amp 
inrush currents on voltages up to 460v a-c.

Features of the device are extreme mechanical 
stability and a large cross-section magnetic path, 
which makes it relatively insensitive to variations in 
operating voltage. Operating characteristics can be 
varied from 8ma to 12ma pull-in and 2ma to 6ma 
drop-out current. The standard actuating coil has a 
resistance of 3000 ohms. Thermo Instruments Co., 
Dept. ED, 1271 El Camino Real, Belmont, Calif.
CIRCLE ED-82 ON READER-SERVICE CARD FOR MORE INFORMATION

Variable Inductance Coil Kit
THE NEW Inductances Range from 1 ¿th to 59O,«h
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DC-AC CONVERTER
These latest of all Carter DC to AC 
Converters are specially engineered 
for professional and commercial ap
plications requiring a high capacity 
source of 60 cycle AC from a DC power 
supply. Operates from storage bat
teries, or from DC line voltage. Three 
“Custom” models, delivering 300, 
400, or 500 watts 115 or 220 V. AC. 
Wide range of input voltage, 12, 24, 
32, 64, 110 or 230 V. DC. Unequalled 
capacity for operating professional 
recording, sound movie equipment 
and large screen TV receivers. Avail
able with or without manual fre
quency control feature.

A “Universal Substitution Kit”, for use in video 
peaking, and r-f and i-f circuitry, has been added to 
the company’s line. The kit contains 8 variable in
ductance coils, covering an inductance range from 
lMh to 590Mh.

The kit includes a spring clip mounting designed 
for a single 5/16" hole, and an extra terminal for 
tiepoint convenience. Crest Labs, Inc, Dept. ED, 
84-11 Rockaway Beach Blvd, Rockaway Beach, N. Y.
CIRCLE ED-83 ON READER-SERVICE CARD FOR MORE INFORMATION

Recording System
Expandable to 6 Channels

MAIL COUPON FOR CATALOG
Carter Rotary Power Supplies are 
made in a wide variety of types and 
capacities for communications, labora
tory and industrial applications. Used 
in aircraft, marine, and mobile radio, 
geophysical instruments, ignition, tim
ing, etc. MAIL COUPON NOW for 
complete Dynamotor and Converter 
Catalogs, with specifications and per
formance charts on the complete line.

T h e 
lette” 
plete

“ C o n s o - 
is a com- 
Recording

System combined 
with an oscillo
graph recorder, 
and equipped with

e C 
Re-

I to 
h a 

ca- 
per- 

cess- 
plate 
such 

j the 
ÌD21, 
ï unit 
Type 

; par
those 
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panel type, a-c, d-e, 
or carrier ampli
fiers. By the addi
tion of recording 
galvanometers and 
amplifiers, it can 
be expanded from 
a 2-channel system

MOTOR CO.
2664 N. Maplewood Ave. 

Chicago 47

Carter Motor Co.
2664 N. Maplewood Ave, Chicago 47 

Please send new catalogs containing com. 
plete information on Carter “Custom” Con* 
verters and other Rotary Power Supplies

Name__  
Address. 
City___ .State.

to 4 or 6 channels as required.
Ink-writing galvanometers cover a wide range of 

frequency response from d-c to 300cy. Recorder chart 
paper speeds are available in a range from 
O.lmm/sec to 625mm/sec. An option of three or nine 
chart speeds permits recording flexibility. Ample 
space is provided for the use of chart rolls and/or 
accordian folded multi-channel chart paper.

Dimensions of the unit are 32" x 27" x 53". Edin 
Co, Inc, Dept. E-7, 207 Main St, Worcester 8, Mass.

CIRCLE ED-81 ON READER-SERVICE CARD CIRCLE ED-84 ON READER-SERVICE CARD FOR MORE INFORMATION
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IBM

career opportunities foroffers

25

Mr. C. F. McElwain 
Dept. 686 (9) 

International Business Machines 
590 Madison Avenue 
New York 22, N. Y.

Leading manufacturer of electronic 
digital computers, electronic and electrical 
business machines, time systems and 
electric typewriters.

Electrical and Electronic
Engineers

at
Endicott, N. Y. Poughkeepsie, N. K

If your background has been in: Electronic Design, Computer 
Design, Electrical Design, Product Engineering or Product 
Development—you owe it to yourself and your future to 
investigate the opportunities waiting to be filled at IBM. Inter
view will be arranged in your city. rite, giving full details of 
education and experience to:

BRING US YOUR HEADER

SIMPLE OR COMPLEX

SPECIAL DESIGNS

COMPLETE ASSEMBLIES

NEW CATALOG

— We make them all, ranging from 2- and 3-electrode crystal 
holder bases and standard octal headers, to 14- and 18-terminal 
headers for sealed Transformer and Relay applications — with a 
wide selection of styles and sizes in our series of basic designs.

— We have facilities for handling the complete assembly of many 
units — including wiring, evacuating and pressure-filling enclosures.

— Just off the press, a new Hermaseal catalog, with descriptions 
and specifications of some of our standard Sealed Headers and 
Terminals. Write for your copy today!

— We also manufacture Sealed Headers and Terminals to meet 
special requirements, and will be glad to quote upon receiving 
your specifications.

CIRCLE EO-85 ON READER-SERVICE CARD FOR MORE INFORMATION

THE HERMASEAL CO, Inc. Elkhart «S, Indiana



TO MEET YOUR EXACT NEEDS BETTER

VOLTAGE REGULATORS New Literature
are available in DISTINCT TYPES

TYPE I E INSTANTANEOUS 
IE ELECTRONIC type EM tlECT"° KIVI MECHANICAL Electronic Equipment Batteries General Purpose Adhesive

for th» most 
oxacting control

to control industrial 
loads — or provid» r»ro 
wavoform distortion

... is completely electronic in 
operation and contains no mov
ing parts. Recovery time can be 
considered instantaneous as

Complete correction is effected 
in 3 to 10 cycle*. Stabilization 
and regulation are excellent; 
waveform distortion does not 
exceed 3%. Available in numer
ous capacities and ratings.

. . . is an electro mechanical 
device; while correction is not 
instantaneous, it is much faster 
than most other types. Zero 
waveform distortion, a primary 
need for many electronic appli* 
cations, is an important feature. 
Efficiency is unusually high. 
Standard models are available 
for single or three phase opera* 
tion in capacities up to 100 
KVA.

STMHlH

AND SPECIAL TYPES
for individual requirements
Thoroughly experienced in every type of applica
tion, The Superior Electric Company is glad to 
work with you in developing special STABILINE I 
Automatic Voltage Regulators exactly suited to " 
your individual needs.

FOR ENGINEERING INFORMATION and CATALOG. WRITE TO 1705 MAE AVE.

Bulletins No. 1 and No. 2 (1953 Revision) present 
information useful to designers of battery operated 
electronic equipment. The information included in 
No. 1 applies to radio receivers, portable radio trans
mitters, audio amplifiers, test instruments, etc. The 
information in Bulletin No. 2 describes “A-B” battery 
packs for radio receivers using 1.4v tubes. Specifica
tions are provided, along with terminal sketches, cir
cuit diagrams, and photographs. National Carbon 
Co,, Div. of I nion Carbide & Carbon Corp., 30 E. 
42nd St., New York 17, N. Y.

A 24-page, 2-color brochure describes the company’s 
“Pliobond”, a general purpose adhesive which is use
ful for a wide variety of bonding conditions. Infor
mation includes a general description, types of bonds 
possible, general properties of the material, methods 
of application, and specifications. Data sheets provide 
further technical information. The material is use
ful for insulating coils and transformer windings,
particularly at radio frequencies. Goodyear 
Rubber Co., Chemical Div., Akron 16, Ohio.

Tire &

Molded Capacitors
Hermetic Sealing

the SUPERIOR ELECTRIC co
BRISTOL, C 0 N Nf C TIC UJ

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

Bulletin TS-111 (4 pages) describes the advantages 
of “Humiditite”, a high moisture resistance molding 
material for capacitor cases. Properties and character
istics of the material are described, and a comparison 
of capacitors using this material with units encased 
in other molding compounds is presented. Sangamo 
Electric Co., Capacitor Div., Marion, Ill.
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A 4-page, 2-color bulletin, entitled “The Why and 
the How of Hermetic Sealing”, describes the process 
of hermetic sealing and its application to electronic 
and electrical components and assemblies. Advan
tages of hermetic sealing are discussed, and a brief 
description of the company’s services is included. 
General Hermetic Sealing Corp., 99 E. Hawthorne 
Ave., Valley Stream, L. I., N. Y.

Electronic Instruments
The company's electronic instruments (vacuum tube 

voltmeter, resistance limit bridge, and square wave 
generator), are described in a 4-page, 2-color bro
chure. Specification data are provided for each de
vice, along with application information. Reiner Elec
tronics Co., Ine., 152 W. 25th St., New York 1, N. Y.

Conversion Slide Rule

Fasteners

(Advertisement)

New Wide-Range Capacitor
C.T.C.’s new CST-50 

capacitor surpasses the 
range of others many 
times larger in physical 
size. This is due to a new 
and unusual tunable* ele
ment that practically 
eliminates losses due to air 
dielectric. As a result, a

large minimum to maximum capacity range (1.5 
to 12 M/-dd) is realized. Yet the CST-50 stands 
only 19/32" high when mounted, is less than J4" in 
diameter, and has an 8-32 threaded mounting stud. 
The mounting stud is split so that the tuning sleeve* 
can be securely locked without causing an unwanted 
change in capacity.

The CST-50 is provided with a ring terminal hav
ing two soldering spaces. The tuning sleeve* is at 
ground potential. All C.T.C. materials, methods and 
processes meet applicable government specifications. 
Send for details. Cambridge Thermionic Corpora
tion, 457 Concord Avenue, Cambridge 38, Mass.
’Patent Applied For

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

A 36-page, 2-color brochure describes the com
pany’s line of fasteners, including quick-lock, spring
lock, roto-lock, link-lock, and dual-lock fasteners, of 
interest to the electronic designer. Each type is de
scribed, along with illustrations and application data. 
Diagrams also are included. Simmons Fastener Corp., 
North Broadway, Albany 1, N. Y.

Subminiature Amplifier Assemblies 93
A 4-page brochure describes the company’s replace

able subminiature amplifier assemblies, for use in 
servomechanisms, pulse circuits, analog computers, 
and other compact electronic assemblies. Features of 
the units are described, and specifications and appli
cation notes are included. Diagrams illustrate typical 
circuits. Avion Instrument Corp., Highway No. 17, 
Paramus, N. J.

A handy slide rule, known as the “Ballantine Rule’, - 
provides quick and simple conversions between a 
number of electrical quantities. On one side of the 
rule scales are provided to convert millivolts and 
volts to db readings, or vice versa. The other side 
presents the relationships existing between decibels, 
voltage, and current ratios (when a common impe
dance is involved), and power ratios. Extension of 
range information also can be obtained, as well as 
the square and square root, the reciprocal, and the 
logarithm of a number. It is available at no charge 
from Ballantine Labs., Inc., Boonton, N. J.

Electronic Wire and Cable
Catalog No. 63 contains a classified description of 

the company’s electronic and electrical wire and cable. 
The catalog is divided according to items into the 
following main classifications: portable cords; heater 
cords; lamp cords and fixture wires; custom made 
cord sets; thermostat cables and annunciator wires; 
electronic hook up wires; and radio and electronic 
wire. Each item is illustrated, and specification and 
application data are included. The pages are enclosed 
in a spiral type binder for convenient study. Cornish 
Wire Co., Inc., 50 Church St., New York 7, N. Y.
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DRW CORNING

SILICONES

Dow Corning Corporation, Dept. No. QA-S. 
Midland, Michigan
Please send me complete data on
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LI COATING VARNISH □ IMPREGNATING VARNISH □ BONDING RESIR

pecification data. Electronic Devices, 
nc, 429 12th St., Brooklyn 15, N. Y

. electrical insulation made with

fT DOW CORNING SILICONE RESINS 
give you unequalled freedom in design, still more 

power per pound, even longer life and 
greater reliability

Photographs illustrate each 
unit, and charts provide

IMPREGNATING VARNISH
Dow Corning Silicone Varnish 997 

bakes without bubbling at 300° to 400 F; 
cuts processing time to 1/4 to 1/7 the time 

required for earlier silicone 
impregnating varnishes.

COATING VARNISH
Dow Corning Silicone Varnish 994 

has over 100 times the thermal life of the best 
organic varnishes; over 3 times the life of earlier 

silicone varnishes.

enee index

BONDING RESIN
Dow Corning Silicone Resin 2105 

Makes it possible to produce silicone-glass 
laminates with over 100 times 

the dielectric life of the best silicone 
laminates previously available.

i Electric machines built with Class H insulation bond
I ed and impregnated with the original Dow Corning 

Silicone resins have 10 to JOO times the life, or half 
again as much power per pound as comparable 
equipment built with the next ^est class of insulating 
materials. That has been proved time and again 
during the past eight years by functional tests and 
by ut-Jormance of thousands of industrial motors.

pany’s hermetically sealed trans
formers and filter reactors. Meeting 
all requirements of Grade 1, MIL-T- 
27 specification, the equipment de
scribed is useful in the fields of com
munication, broadcast, and electronic 
control equipment. A quick refer-

Manufacturing Facilities 101
A 6-page brochure describes the 

company’s manufacturing and lab
oratory facilities and the personnel 
available for these services. Products 
they are equipped to produce in- 
<4ude complete transmitters and re
ceivers, test equipment, r-f and a-f 
amplifiers, power supplies, servo am
plifiers and electronic actuators, vac
uum tube testing equipment, junc
tion and terminal boxes, electronic 
timing devices, etc. Palmer Products 
Inc., 236 Rhode Island Ave., East 
Orange, N. J.

Time Totalizer 98
A 2-page, 2-color bulletin describes 

. nd illustrates the company s Model 
S T time totalizer, designed for ac- 

< irate measurement of elapsed time 
intervals. Applications for this in- 
trument are provided, along with 
pacifications (accuracy, shock, vibra- 

lion, temperature, altitude, humidity, 
etc.), and features. Circuit diagrams 
illustrate the dimensions and wiring 
of this instrument. The R. W 
Cramer Co., Centerbrook, Conn.

A 4-page brochure describes the 
company’s various types of sele
nium rectifiers: miniature electronic 
(“Plastisol”), open type assembly 
(“Rectisel”), sub-miniature encased 
(“Minise!”), hermetically sealed, and 
power rectifiers (“Powerset’’). All

New Silicone Resins invented for you by our 
scientists and engineers have several times the 
dielectric life of the original silicone resins at high 
temperatures. That means that electrical equipment 
insulatec with the new silicones will last even longer; 
give you still greater reliability; reduce motor main- B *enance an<^ ^own hme to the vanishing point; deliver

■ more power per pound than ever before.

KEEP PACE WITH PROGRESS Mail coupon today

DOW CORNING CORPORATION

Atlanta
Chicago 
Cleveland
Dallas 
Los Angeles 
New York
Washington. 0 C.

Midland, Michig



New Literature Electronic Components 109
What is your Delay or Regulating Problem?

*6

For the most effective solution use the

SIMPLEST, MOST COMPACT 
MOST ECONOMICAL 
HERMETICALLY SEALED

High-Temperature Insulation 104

THERMOSTATIC g" f AVf
DELAY RELAYS

The company’s Class “H”, extra-thin, high tempera
ture insulation is described in a 4-page, 2-color bro
chure. These materials, designed to effect size ami 
weight reductions in electronic and electrical equip
ment required to operate at Class “H” temperatures, 
are described. Information includes test data, and 
suggested uses. Electro-Technical Products Div., Sun 
Chemical Corp., 113 E. Centre St., Nutley 10. N. J.

STANDARD

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

on A.C.. D.C., or Pulsating Current. 
Hermetically sealed. Not affected by 
altitude, moisture, or other climate 
changes.
Circuits: SPST only—normally open 
or normally closed.

Amperite Thermostatic Delay Relays

Spiral Tubing 105

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

PROBLEM? Send for Bulletin

An 8-page, 3-color brochure presents the company’s 
high strength spiral tubing, which can be furnished 
in round, formed, formed and notched, square, and 
rectangular shapes. Properties of the material are 
listed, along with an illustrated description of the ap
plications. A chart indicates the standard size ranges. 
Continental-Diamond E’ibre Co., Newark 115, Del.

1
* :

wf
MINIATURE

No. TR 81

Hermetically Sealed Transformers 106
A new line of hermetically sealed transformers, de

signed to meet MIL-T-27 specifications, is described 
in a 4-page brochure. Included in the brochure are 

BALLAST-REGULATORS
military standard filament transformers, 
standard plate and filament types, military 
audio types, and filter reactors. Detailed 
tions are included for each type. E'erranti

military 
standard 
specifica -
Electric,

sealed, light, compact.
and most inexpensive

of 60 ma. to 5 amps. 
A.C., D.C., or Pulsating

• Foi currents 
Operates on 
Current.

• Hermetically

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

•»¿00 ■
AMPERITE
REGULATOR

VOLTAGE OF 24V
BATTERY A CHARGER ! VOLTAGE VARIES

VARIES APPROX J ONLY

50% i 2% T«it

Inc., 30 Rockefeller Plaza, New York 20, N. 3

Nylon Molding Powder 107

T9 BULB

A 16-page, 2-color brochure presents 30 case his
tories of successful uses of nylon molding powder. 
Of particular interest to electronic designers are 
the uses in transmissions, cable, coil forms, heat-re
sistant lenses, and insulation equipment. Many illus
trations are provided, along with a chart indicating 
the properties of the material. E. I. du Pont De Ne
mours & Co., Inc., Wilmington 98. Del.Maximum Wattage Dissipation: 

T6'/2L—5W. T9—10W.

Amperite Regulators are the simplest, 
most effective method for obtaining 
automatic regulation of current or volt-

Coils and Capacitors 108
R-f coils, and capacitors are described in a catalog, 

which consists of a series ot data sheets. F^ach type 
is illustrated by diagrams and charts. Information for 
each unit includes a description, features, uses, dimen
sions, terminals, ratings, and range of values, impreg
nation, markings, etc. Many types of coils and capaci
tors are covered. Jeffers Electronics, Inc., Div. of 
Speer Carbon Co., Du Bois, Pa.CIRCLE ED-103 ON READER-SERVICE CARD FOR MORE INFORMATION
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A 16-page catalog contains detailed specifications, 
illustrations, typical circuits, ami applications for 
the company's electronic components, including vi 
brators, vibrator power supplies, sub-miniature tubes, 
voltage regulators, current regulator tubes, and resis
tors. These units are designed for such applications as 
high impedance potentiometer circuits, stabilizing 
cathode-ray tube circuits, portable communications . 
equipment, high impedance electron voltmeters, etc. I 
The Victoreen Instrument Co., 3800 Perkins Ave., 
Cleveland 14, Ohio.
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Precision Electronic Instruments 110
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A 2 color catalog, consisting of a number of data 
sheets, describes the following precision electronic 
instruments: laboratory signal generators, precision 
r-f step attenuators, variable frequency power sup
plies, standing wave indicators, and oscilloscopes. 
Specifications for each model provide information that 
includes frequency and attenuation range, output 
and input impedance, attenuation accuracy, power 
capacity, dimensions, and weight. Photographs and 
diagrams illustrate each item, and application in
formation is included. Trad TV Corp., 1001 Ehrst
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Electronic Test Equipment 111
“Establishing the Industrial Electronics Labora

tory” is the title of an article by L. E. Garner, Jr. 
which comprises this 12-page brochure. The article 
discusses such factors in planning an industrial elec
tronics laboratory as preliminary considerations, la 
boratory layout, selecting test equipment, tools and 
shop equipment, and stocking the laboratory. Various 
instruments described include an intermodulation 
analyzer, audio oscillator, audio and square wave gen
erator, electronic switch, voltage calibrator, tube 
checker, etc. Heath Go., Benton Harbor, Mich.
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Shock Mounting Systems 112
“ Visual izer” Bulletin No. 750 is a 16-page, 2-color 

booklet illustrating the development oi all-metal en
gineered mounting systems for maximum vibration 
isolation and shock protection of electronic equipment 
Through the use of pictures and cartoons, the bulletin 
defines vibration and shock, shows the effect of vi
bration on equipment, what ran be done about it 
and covers the application of the company’s “Met-L- 
Flex" (knitted stainless steel wire) as the resilient 
and damping element. The company s line of mount 
ing systems is illustrated. Robinson Aviation, Inc.. 
Teterboro, N. J.
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t iy 18-21: 1953 Electronic Parts Show, Conrad Hil- 
on Hotel, Chicago, Ill.

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

May 20-22: Al EE-1 RE Telemetering Conference, 
Edgewater Beach Hotel. Chicago, Ill.

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

ata 
mie 
¡ion

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

.lime 11-12: High Frequency Communication Sympo
sium, IRE Professional Group on Communications 
Systems, Long Lines Auditroium, 32 Sixth Ave,
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June 15-19: AIEE Summer General Meeting, Chal
font-Haddon Hotel, Atlantic City, N. J.

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

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

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

June 22-24: Symposium on Microwave Optics, McGill 
University, Montreal, Canada.

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

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

Sept. 1-3: International Sight and Sound Exposition 
and Audio Fair, Palmer House, Chicago, Ill.

Sept. 1-4: AIEE Pacific General Meeting, Hotel 
Vancouver, Vancouver, British Columbia, Canada.

Sept. 21-25: 8th IRE National Instrument Confer
ence and Exhibit, Hotel Sherman, Chicago, 111.

Sept. 28-30: National Electronic Conference, Hotel 
Sherman, Chicago, Ill.

Get. 26:28: RTMA-1RE Radio Fall Meeting, Toronto, 
Ontario, Canada.

Nov. 2-6: AIEE 
Hotel, Kansas

Fall
City,

General Meeting, Muehlebach 
Mo.

it it, 
et-L- 
i lient 
mint
Inc..

Jan. 21-23: SPE
1954

(Society of Plastics Engineers) 9th
Annual Technical Conference, Hotel Statler, Bos
ton, Mass.

I?eb. 4-6: 6th Southwestern IRE Conference and 
Electronics Show, Tulsa. Okla.
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es and Varistors
Check these important applications:
1. Low input and output impedance circuits.

2. Relay activation.

3. Heavy current and surge applications.

4. Low impedance coils and transformers.

0.25 050 0.75 1.0 1.25 1.50

VOLTS

Typical 1N56 Forward Resistance Characteristic.

1N56 DIODE with potential of +1 volt 
will pass a current of 15 ma. or more. 
With a potential of —30 volts, less than 
300 ua will flow.

For Carrier Communications, 
1N71 VARISTOR. The 1N71 consists 
of 4 matched low impedance diodes 
each of which, with 4-1 volt im
pressed, will pass a current of 1 ma. 
of the average current of the four.

s£van|a 
I1N71

MADE IN U S.A.

TRY the 1N71 varistor in carrier 
telegraphy and telephony work. 

The low shunt capacitance insures high 
efficiency throughout the high frequency 
range. You will find this varistor equally 
efficient in low impedance modulator 
circuits of the carrier suppression or 
carrier transmission type.

Both the 1N56 Germa* 
nium Diode and the 
IN71 Varistor are avail
able from your Sylvania 
Distributor. New de
scriptive folder gives 
ratings, characteristics, 
and application notes 
concerning Sylvania 
Germanium Diodes and 
Varistors. Mail the cou
pon for your copy.

’SHWMA’
LIGHTING • RADIO • ELECTRONICS • TELEVISION 

In Canada: Sylvania Electric (Canada) Ltd., University Tower Bldg. 
St. Catherine St„ Montreal, P. Q.

Sylvania Electric Products Inc. 
Dept. 3E-4005, 1740 Broadway 
New York 19, N. Y.

Please send me your new folder describing 
Sylvania Germanium Diodes and Varistors.

Name

Street

City Zone

CIRCLE ED-113 ON READER-SERVICE CARD FOR MORE INFORMATION

State.
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NEW EUREKA "SNAPPER"

IMERMAL TIME 
DELAY RELAY

FEATURES ... SNAP ACTION. Single Pole Double Throw. Light- 
weight. Low operating temperature. Operates in any position. 
High contact rating. Gas Filled. Low heater current. Durability and 
long life.

The ELIMINATION of CHATTER
ING is accomplished with the 
incorporation of "POSITIVE SNAP 
ACTION" in the EUREKA "SNAP
PER". .. LEADING ELECTRONIC 
MANUFACTURERS have acknowl
edged the new EUREKA "SNAPPER" 
as a major advancement in this field, 
and have already accepted this relay 
as a standard component of their 
latest equipment.

Voltage ... 6.3, 26.5, 115 volts (A.C. 
or D.C.) or as required.
Ambient Temperature Range . . .
—60°C. to 4- 80°C.
Envelope ... Miniature (7 and 9 pin), 
or octal (8 pin) metal.
Time Delay Periods ... Preset from 5 
seconds up.
Vacuum . . . Evacuated, inert gas filled. 
Height... 1%" maximum seated.

eureka presents positive

¿mum*

Inquiries are invited ... send for our "Bulletin Number Snapper" 

EUREKA TELEVISION and TUBE CORPORATION
Manufacturers of Cathode-Ray Tubes and Electronic Products
69 FIFTH AVE., HAWTHORNE, N. J. • TEL. HAWTHORNE 7-5800
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The Radio Amateur’s Handbook 
30th Edition, 1953 ... By the 
Headquarters Staff of the American 
Radio Relay League. 800 pages. 
American Radio Relay League, West 
Hartford, Conn. $3.00.

The latest edition of this standard 
manual of amateur radio communica
tions lives up to the reputation of 
previous editions as being one of the 
biggest radio book bargains obtain
able. It has been extensively revised 
to keep pace with the progress of 
amateur radio, including five chap
ters on v-h-f and u-h-f apparatus and 
techniques. A completely revised sec
tion on measurements has been in
corporated, and as usual, the chapter 
on vacuum tubes (a very compre
hensive source of information on this 
type of material), was given a very 
late deadline to make the data as up- 
to-date as possible.

In addition to the wealth of infor
mation on all phases of radio com
munications, a 180 page catalog ad
vertising section is included which 
provides data on available products. 
Information is presented simply and 
clearly, and the book well deserves 
to be in any electronic engineer's ref
erence library.

Radio Spectrum Conservation . . . 
.1 report of the Joint Technical Ad
visory Committee of IRE-RTMA. 221 
pages. McGraw-Hill Book Co., Inc., 
330 W. 42nd St., New York 36, N. V. 
$5.00.

This is the eighth in a series of re
ports prepared by JTAC and is sub
titled “A Program of Conservation 
Based on Present Uses and Future 
Needs”. The purpose of the book is 
to review the properties of radio 
transmission and to outline a course 
of action that will bring the benefits 
of radio transmission to the greatest 
number of the world’s people.

<• CIRCLE ED-114 ON READER-SERVICE CARD

An
The volume contains five chapters Go 

and a bibliography. The first of these Bn 
is a historical survey which reviews I 117 
the development of the radio spec- l Bk 

trum from 1890 to the present time 1 tril 
and outlines the activities of the in- 1 164
ternational conferences which devised 
the present allocations. Chapter 2 
summarizes the present state of knowl
edge of radio wave propagation from 
lOkc to 300,000Me. Chapter 3 pre
sents an ideal allocation table based 
on present knowledge, present and 
prospective needs, and current trends. 
Certain necessary assumptions (poli
tical and economic) are made to ar
rive at this ideal proposal. In Chap
ter 4 a critique of present allocations 
is made in view of present knowledge, 
trends, and present and prospective 
needs. Finally, in Chapter 5 specific 
suggestions are made for bringing the 
actual allocations more nearly in line 
with the ideal, including a “doctrine 
of conservation of spectrum re
sources’’ sufficiently flexible to deal 
with future developments.

Rare indeed is the electronic design 
man who would not profit by reading 
this thought provoking report.

Proceedings of the National Elec
tronics Conference, Vol. VIII . . .
835 pages, National Electronics Con
ference, Inc., 852 East 83rd St., 
Chicago 19, III. $5.00.

The eighth volume of the NEC Pro
ceedings includes (with only one ex
ception) all the technical papers and 
luncheon speeches presented at last 
year’s Conference (Sept. 29-Oct. 1, 
1952). The papers (almost 100 in 
number) cover an extremely wide 
range of subjects including servo
mechanisms, electron tubes, audio, 
measurements, TV, equipment and 
component reliability, waveguides, 
transistors and semiconductors, com 
putors, antennas, engineering manage 
ment, circuits, and many others.
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I'he editorial job appears to be well 
<] ne, and the book is neatly done. 
1 e appendix contains a list of ex- 
h ¿tors at the Conference, and the

I stents of the previous seven vol- 
. u lies of the NEC Proceedings.

form notation and several coordin
ated viewpoints in a logical sequence. 
The purpose of the book is to explain 
the behavior, design, and operation 
of vacuum tube oscillators.

To accomplish this task the author

Amplifiers—The Why and How of 
ters Good Amplification ... By G. A. 
hese Briggs and II. H. Garner. 215 pages. 
iews Wharf edale Wireless Works, Idle,

pec- Bradford, Yorkshire, England. Dis- 
rime j tributcd by British Industries Corp., 
; in- 164 Duane St., New York 13, N. Y.

favors the viewpoint of design over 
that of analysis, and uses mathematics 
freely wherever it is helpful. The 
first five chapters lay the foundation 
for the materai to follow, including 
such topics as transient behaviour of 
linear systems, negative resistance os
cillators, nonlinear oscillations, and 
feedback systems and stability cri-

ised 
sr 2 
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I $2.95.

According to the authors, this book 
is intended to supply the missing link 
between “Loudspeakers” and “Sound 
Reproduction”, both books written by 
Mr. Briggs. These former works de
scribed the equipment used before and 
after amplification, and the present 
book tells the “in between” story in a 
very concise and easily readable man- 

! ner.
After a brief explanation of how 

f tubes operate and how they are used 
as voltage or power amplifiers, the 
authors discuss decoupling and insta
bility. This is followed by a brief 
treatment of push pull amplification, 
negative feedback, phase splitters, and 
tone compensation.

Other topics discussed include pick
up input circuits, scratch filters, 
microphone and mixing circuits, 
power supplies, hum and noise, 
measurement of distortion, and a dis- 

teria.
Then follow chapters on various 

kinds of oscillators, their behaviour 
and operation under different condi
tions, and a discussion of various 
phases of oscillator design, including 
locking and synchronization, fre
quency multiplication and division, 
tube and thermal noise, modulation 
of oscillators, automatic frequency 
control, and long line and multiple 
resonance effects.

In circuit diagrams, the author 
uses the symbol oc to represent the 
value of by-pass capacitors, and choke 
coils to indicate that the correspond
ing admittance or impedance is effec
tively infinite. This is done to help 
concentrate attention upon the ele
ments that actually control the be
havior of the system.

An extensive bibliography as well 
as a name and subject index also are 
provided.

mission of the circuit and tests on an 
amplifier designed by Mr. Garner. The 
book ends with a series of questions 
and answers on a number of points 
covered in previous chapters, as well 
as a number of useful tables.
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Vacuum Tube Oscillators . . . By 
William A. Edson. 476 pages. John 
Wiley & Sons, Inc., 440 Fourth Ave., 
New York 16, N. Y. $7.50.

Although practically all of the work 
presented in the book has been pub
lished previously in various forms, 
the author has performed a valuable 
service by gathering it together from 
many scattered sources and integrat- 
ng it into a single work with a uni-

U-H-F Converters . . . 44 pages. 
Howard IF. Sams & Co., 2201 East 
45th St., Indianapolis 5, Ind. $1.00.

This work contains detailed descrip
tions of the design and operation of 
the new u-h-f converters and tuners. 
All the popular converter designs are 
covered (21 models of 14 manufac
turers), including circuit diagrams 
and descriptions of design details.

For the electronic designer the book 
is a quick and easy summary of the 
present commercial status of u-h-f 
TV. Also included is a table listing 
present TV channels and frequency 
allocations.
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AMERICAN ELECTRIC
Miniature Motors

Weigh only 01W

POWERHOUSE 

PERFORM AUGE

AloftorAground!

MMMM
HMM

Need low weight for mechanization of air
borne gear... want unusual compactness 
for ground equipment? American Electric 
can provide the miniature drive motor 
you need!

American Electric offers the greatest 
range of production and prototype models 
available today. Each is individually de
signed to utilize all magnetic materials to 
the ultimate, delivering maximum power 
output per ounce of weight! f““

MODEL 201
Hysteresis Type
Synchronous Drive Motor

MODEL 300

Induction Drive Motor

MODEL 168
Propeller Fan

■ Reluctance Type
■ Synchronous Drive Motor

MODEL 182 A
Axial Flow Fan

MODEL 219
Single Ended 
Motor-Blower 
(also available double 
ended in Model 220)

TWO MINIATURE DRIVE MOTOR TYPES
Induction Motors and Synchronous Motors

(Hysteresis and Reluctance Types). Available for 60, 
400 or 1200 c.p.s. operation and variable frequencies 
from 320 to 1200 c.p.s., tingle or polyphase.

Wire write or phone your requirements today!

MANUFACTURERS ALSO OF HIGH FREQUENCY POWER SUPPLIES I
CIRCLE ED-115 ON READER-SERVICE CARD FOR MORE INFORMATION

wide range of pulse ratio 
and frequency as a chain 
of well-designed count
ing relays I

The tong life 
equipment 1

It’s simple! It saves space! It saves money! 
. Actuated by electrical impulses, the

NAME.

COMPANY.

ADDRESS.

CITY. .STATE

F GET THE 
F FACTS—

MAIL 
COUPON 
TODAYI j

Please send me com
plete information re
garding the Kellogg 
Impulse Counter.

KELLOGG SWITCHBOARD AND SUPPLY COMPANY
79 West Monroe St.. Chicago 3. III. Dept. 68-E

• for the first time
( KELLOGG 
magnetic 
mpuise counter

Kellogg
KELLOGG SWITCHBOARD AND SUPPLY COMPANY

CIRCLE ED-116 ON READER-SERVICE CARD FOR MORE INFORMATION



sitive Galvanometer Used in 
Guided Missile Research...

Prtftecl&lbya

EDISON
Time Mat

Malfunction or failure of recording 
equipment when a guided missile is fired 
can result in the loss of invaluable re
search data. The requirement of complete 
reliability of components used in con
junction with this equipment resulted in 
the selection of an EDISON Time Delay 
Relay as a vital part of the Model 46A 
Sub-Carrier Discriminator manufactured 
by Electro-Mechanical Research, Inc., 
Ridgefield, Conn.
The Edison Timo Delay Relay is 
used to protect the sensitive galva- o__  
nometer in the associated oscillo
graphic recording unit, by allow
ing the power tube filaments to 
reach proper operating tempera
ture before the application of high 
voltage. The thermal action is 
independent of line voltage varia
tions since the delay characteristics 
vary in the same proportions as o— 
the heating of the filaments. Be
cause of their cooling rate, Edison relays 
prevent loss of equipment operating time 
due to momentary power interruptions.

Cl ¿cImoil.

Instrument Division

Edison engineers will be glad to help 
solve your cathode protection problems. 
Just call or write to:

[ YOU CAN 
ALWAYS RELY 
ON EDISON

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



Tuning Indicator System . . . Patent 
No. 2,621,837. B. I). Loughlin, Lyn
brook, N. Y. (Assigned to Hazeltine 
Research, Inc.).

Accurate tuning of a receiver for 
reception of amplitude modulated sig
nals is usually based upon an indi
cator which is responsive to the mag
nitude of a unidirectional current or 
voltage which varies with the average 
amplitude of the signal. The average 
amplitude is greatest when the re
ceiver is accurately tuned so that 
audible tuning provides a sufficiently 
accurate type of tuning. A fre
quency modulated receiver on the 
other hand has a response which is 
fairly uniform over a relatively broad 
frequency band; hence a tuning in
dicator responsive to the amplitude 
of the signal including audible tun
ing is not an accurate method of tun
ing such receivers.

Many persons prefer tuning a re
ceiver by ear at the maximum signal 
volume, ignoring any visual indicator 
and usually fail to achieve accurate 
tuning. The circuit of the patent en
ables an f-m type of receiver to be 
accurately tuned by ear and by means 
of an inexpensive circuit arrange
ment.

The circuit is illustrated in three 
forms, one of which includes a tube 
having cathode, anode, and three 
grids. The circuit comprises two por
tions, the first portion including a 
control grid (23) coupled through a 
capacitor (21) to an i-f resonant cir
cuit (22), and the cathode (26) is 

connected to the control grid through 
a grid leak resistor (20). The cathode 
is connected to ground through a 
resistor (24) and shunt capacitor 
(30). The control grid portion of ther 
circuit is proportioned to develop a 
predetermined relatively fixed ampli
tude limiting level.

The second portion of the tube in
cludes the screen grid (27) connected 
with a source of potential and the 
suppressor grid (25) connected with 
ground. This second portion is effec
tively independent of the first por
tion and is arranged so as to develop 
a virtual cathode at the suppressor 
electrode which in combination with 
the anode cathode electrodes controls 
the transconductance of the tube.

As the circuit is tuned towards the 
mean frequency of the signal, the con
trol electrode becomes positive on the I 
positive peaks of the signal. Control 
grid anode current results which 
charges the coupling capacitor and 
develops a negative potential across 
the grid leak resistor which in turn 
reduces the average current flow 
through the tube and the unidirec
tional potential across the cathode re
sistor. The latter is applied with a 
negative polarity to the suppressor 
grid whereby the tube transconduc
tance is increased and increases prog
ressively with the intensity of the i-f 
signal for all values larger than that 
at which the control grid becomes 
positive. The largest amplitude is 
developed when the circuit is accu
rately tuned and the circuit may be 
tuned by the volume of reproduced 
sound coming from the loudspeaker.
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Measuring System Patent No.

Royalty-Free AEC Patents

I

18

CIRCLE ED-118 ON READER-SERVICE CARD >
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when you need

recharge the capacitor power supply of the 
Geiger tube as needed.

>10 
ENCT 
I FIER

.2.624,780. J. F. Byrne, Garden City. 
W Y. (Assigned to Hewlett-Packard 

* 'o.).
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An improved method for determin- 
Hg the impedance characteristics 

< i a circuit or components at high fre- 
< nencies is explained, and apparatus 
or making the determination is de

scribed. The equipment and method 
are intended to simplify making these 
measurements quickly by unskilled 
personnel.

The apparatus consists of two 
auxiliary coaxial lines coupled at the 
same point to the coaxial transmission 
line, which is connected with a load, 
the impedance characteristics of which 
are to be determined. One of the 
auxiliary lines is magnetically coupled 
to the transmission line by using a 
small loop probe, and the other 
auxiliary line is coupled electrostati
cally to the transmission line by using 
a disc like probe. Both lines are ter
minated by a resistor equal in value 
to the characteristic impedance of its 
respective auxiliary line so that there 
will be no standing waves.

The two probes are mounted in pis
ton attenuators and connected to
gether upon a carriage so that as one 
probe moves towards the transmission 
line increasing its coupling therewith, 
the other moves away thereby de
creasing its coupling with the trans
mission line. By adjusting the rela
tive attenuation, the currents in the 
two auxiliary lines are made equal 
and the other parameters are known 
so that by proper calibration of the 
relative position of the probes in the 
piston attenuators, or the position of 
the carriage, the relation between the 
transmission line voltage and current 
can be read directly.

In order to determine when the 
currents in the two auxiliary lines 
are equal, the ends of the auxiliary 
lines are slotted and a probe ex 
lends into each slot. The probes arc 
mounted for movement together (on 
a carriage for example) and so that 
as one moves away from the end of 
its line the other moves towards the 
end of its line thereby shortening one 
line while increasing the length of the 
other. A point can be found where 
the currents in the two lines are 180° 

out of phase. A transformer is con
nected between the probes, and a null 
indicator is connected with the trans
former to read zero when the currents 
are equal. A balance can be secured 
by alternately adjusting the two car
riages until a null position is secured.

As part of its program to make non
secret technological information avail
able for use by industry, the United 
States Atomic Energy Commission 
has sent descriptions of 15 patents 
owned by the U. S. government to the 
I . S. Patent Office for registry and 
listing in the official register of 
patents. The AEC will grant non
exclusive, royalty-free licenses on 
these patents.

Of special interest to electronic de
sign, development, and research en
gineers are the following six patents 
in this group:
Comparative Photometer; (Patent No. 2,
626,989); A. A. Brown, inventor. This 
patent describes an improved method and 
apparatus for producing relative motion 
between a comparative photometry assembly 
and objects to be scanned. This improved 
combination and arrangement of electronic 
photometric apparatus, mechanical appara 
tUB, and photographic images is useful in the 
simple and rapid production of compara 
five photographs.

Amplifier Circuit for Testing; (Patent No. 
2,628,268); Q. A. Kerns, inventor. This 
patent covers improved electronic circuitry 
for automatically determining the current
voltage characteristics of an electrical de
v ice. The arrangement provides an input 
circuit for an amplifier having a negative 
feedback circuit whereby the input is dis
torted a minimum amount at the output.

Portable Voltage Supply for Radiation 
Counters; (Patent No. 2,628,338); C. J). 
Gould, inventor. This patent describes a 
portable, manually operated, adjustable high- 
voltage power supply for use in connection 
with a Geiger tube radiation measuring in 
strumeut. The invention makes use of a 
spring-powered generator adapted for 
manual operation as the energy source of 
the power supply which, by means of asso
ciated components and circuitry, is used to 

The calibration on the carriage for the 
piston attenuators will be dependent 
upon frequency; however, a scale 
multiplying factor can be used to 
make the correction for other fre
quencies. Refinements of the appara
tus also are described in detail.

Radioactive Resistor; (Patent No. 2,629,
837); J. M. Benade, E. E. Goodale, M’. P. 
Jesse, inventors. This patent describes an 
improved novel radioactive type resistor 
which does not exhibit any self-induced or 
self-generated voltage when no external 
source of voltage is applied to the elec
trodes. The unit comprises in part a sealed 
envelope containing an ionizable gas, a pair 
of electrodes, radioactive means for effectua 
ting ionization of the gas, and a member of 
electrically conducting material disposed in 
contact with a portion of the surface of one 
of the electrodes. The latter is of such a 
nature that the self-induced voltage is of 
opposite sign and equal magnitude to the 
self induct'd voltage of the electrode with 
which it is in contact.

Tachometer; (Patent No. 2,630,529 ) ; E. R. 
Mann, R. G. Hester, inventors. This patent 
describes an improved tachometer of the 
mechanical-electronic type adapted to pro 
duce an output voltage accurately propor
tional to the speed of a rotating shaft or the 
like over a wide range of speed.

Electrical. Apparatus and Method; (Patent 
No. 2,633,540) ; V. C. Wilson, J. A. Simpson, 
inventors. This patent describes an elec
trical field reversing circuit employed in con
junction with a radiation counter tube, such 
as a G-M tube, which speeds up the collec
tion of the positive ion cloud, thereby de
creasing the dead time of the counter tube 
to values of less than 10’5sec and conse
quently making the counting tube faster.

Applicants for licenses should 
apply to the Chief, Patent Branch, 
Office of the General Counsel, U. S. 
Atomic Energy Commission, Wash
ington 25, I). C., identifying the sub
ject matter by patent number and 
title. Copies of these patents may be 
obtained from the U. S. Patent Office.

SIE
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low distortion... 
wide range

The unique SIE oscillator circuit which hoi 
no lower limit to its possible frequency of 
oscillation is responsible for the excellent low 
frequency performance of the Model M-2 and 
other SIE oscillators.

SPECIFICATIONS
Range: 1 cps to 120,000 cps.
Calibration: Within 1%% plus 1/10 cyclo
Output circuits: 20 volts or 20 millamps and 

1 volt at 300 ohms constant impedance
Amplitude stability: Plus or minus 14 db

UNDESIRED VOLTAGES
Power Supply Noise: Less than 1/100% of 

output signal
Power Line Surge: Less than 1/10% of out

put signal
Harmonic Distortion: Less than 2/10% from 

20 cps to 15,000 cps. Less than 1% at all 
other frequencies

Microphonic Noise: Less than 1/100% of 
output signal



TO
ELECTRO-MECHANICAL
ENGINEERS
AND
DESIGNERS

o with experience in

SMALL, PRECISION DEVICES

HUGHES 
RESEARCH

AND 
DEVELOPMENT

LABORATORIES, 

one of the nation’s 
leading electronics 

organizations, is now 
creating a number of 

new openings for 
qualified electro

mechanical engineers 
and designers in 

important phases 
of its operations.

HOW TO 
APPLY

Write today to 
address below, 

giving details of 
qualifications and ex

perience. Assurance 
is required that any 

relocation of an 
applicant will not 

cause disruption 
of an urgent 

military project.

THE COMPANY

The Hughes Laboratories, 
located in Southern Cali
fornia, are presently en
gaged in the development 
and production of ad
vanced radar devices, 
electronic computers and 
guided missiles.

THE OPPORTUNITIES

Opportunities are offered ' 
for men who will perform 
interesting work on de
velopment of intricate 
new devices in close asso
ciation with outstanding 
scientists. Activities will 
embrace a variety of chal
lenging problems requir
ing originality and afford
ing unusual possibilities of 
progress in learning.

FIELDS OF WORK

The work includes such

fields as those involving 
Servo Mechanisms, Com
puters, Microwave Tubes, 
Pulse Circuitry, Solid- 
State Physics, Miniaturi
zation, Antennas—Wave
guides, Heat Transfer, 
Hydraulics—Gyros, Test 
Equipment, Subminiaturi
zation, Stress Analysis, In
strumentation, Structures, 
and Precision Production 
Mechanisms.

YOUR FUTURE

Working experience in 
advanced techniques em
ploying the above fields 
will increase your value 
to the Company as it fur
ther expands in develop
ment of electro-mechani
cal devices. Large-scale 
use of electronically con
trolled systems in business 
and industry is a certainty 
within the next few years.

HUGHES

RESEARCH AND DEVELOPMENT 
LABORATORIES

SCIENTIFIC AND ENGINEERING STAFF
CULVER CITY, LOS ANGELES COUNTY, CALIFORNIA

CIRCLE ED-119 ON READER-SERVICE CARD FOR MORE INFORMATION
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Agency: George T. Metcalf Co.
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Offers a Complete Line of

MULTI-TERMINAL

15 "M-M
"M-M1

Line of Compression Seals 
y Glassed Terminals...

Compression

FIRST AND FOREMOST IN M

CONSTRUCTION

for complete information on how HERMETIC 
engineers can apply “All-Glass” Compres
sion Seals to your regular or special ap
plications. Available, too, is HERMETIC’s 
Brochure CS on compression seals, as well 
as a 32-page catalog on Its standard line.

ermetic Seal Products Co.
33 South Sixth Street 
Newark 7r New Jersey
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RCA transistors
A FTER MORE THAN FOUR YEARS of in- 

tensive development work with 
transistors at the David Sarnoff Research 
Center—and at the RCA Tube Depart
ment — RCA now makes transistors a 
commercial reality!

Backed by RCA’s long experience in 
the field of semi-conductive materials 
and electron devices, here again is tech
nical evidence of RCA’s never-ending 
effort to provide industry with a quality 
product consistent with the best engi
neering practice known today.

For technical data or design help, write 
RCA, Commercial Engineering, Section 
57ER. Or just call your nearest RCA 
Field Office:
(EAST) Humboldt 5-3900, 415 S. 5th St., 

Harrison, N. J.
(MIDWEST) Whitehall 4-2900, 589 E. Illinois St., 

Chicago, Ill.
(WEST) Madison 9-3671, 420 S. San Pedro St., 

Los Angeles, Cal.

Write for new technical bulletin on RCA Transistors. The 
booklet includes characteristics, typical operating conditions, 
and performance curves. Yours for the asking! Address RCA, 
Commercial Engineering, Section 72ER, Harrison, N. J.

RADIO CORPORATION of AMERICA
TUBE DEPARTMENT HARRISON. N, J,

CIRCLE ED-121 ON READER-SERVICE CARD FOR MORE INFORMATION
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