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0.25 to obtain tr — 3 psec as

Illustrative Problem
Assume a voltage drop E = 100 v 

with a time constant t« = 0.25 usee is 
differentiated with a circuit having 
Ct = 90 upf, and Cg = 10 ppf, and 
R = 5000 ohm. Determine the charac
teristics of the differentiated pulse.

Nomograms 1 and 2 represent these 
equations. Nomogram 1 serves to deter
mine p from given values of t*, R, and 
(Ct 4- Cg). The five scales to the left are 
used for this purpose, y is then deter
mined from Ct and (Ci 4- Ct). The five 
scales to the right are then used to find 
Vgmax from the known values of y, E, and 
(3. Nomogram 2 yields the duration of 
the pulse and the delay in its peak rela
tive to the start of the differentiated 
waveform.

the duration of the pulse at the one per 
cent level.

To determine the time delav of the 
peak of the curve relative to the start 
of the voltage drop, an analogous pro
cedure is employed. However, in this 
case the Tmax curve on the graph is used. 
This yields, in the example cited, a time 
delay ts = 0.35 psec.

From Nomogram Collection on Radio 
Engineering by V. M. Rodionov pub
lished by Soviet Radio.

Procedure
Determine Vg„ttlx on monogram 1 by 

joining t* = 0.25 and (Ct + Cg) = 100. 
Joining the intersection between this line 
and auxiliary scale 1 with 5000 ohm on 
the R scale yields P = 0.5. Similarly, 
joining the values on the (Ci 4- CJ 
and C1 scales (100 and 90 respectively* 
yields y = 0.9. Join 0.9 on the y axis and 
100 on the E axis, and connect the inter
section on auxiliary scale 2 with the 
value 0.5 on the p' axis. This intersects 
Vimax at 45 v.

Now, on nomogram 2, p = 0.5 is 
located on the abscissa of the graph. As
sume it is necessary to know the dura
tion of the pulse at one per cent of the 
amplitude of Vgmnx. The point corre
sponding to p = 0.5 is located on the 
upper curve for one per cent. This point 
is projected horizontally to the T scale 
of the graph. The new point is joined

Maintenance-Free • Indefinite Storage 
High Peak Currents • Hermetically Sealed

NEW RECHARGEABLE NICKEL CADMIUM BATTERY 
EXPANDS DESIGN ENGINEERS’ HORIZONS
Gulton’s V.O. series batteries range from miniature Button
Cells of 250 and 500 milliampere hours to rugged high 
capacity 160 ampere hours cells. Each cell has a 
nominal voltage of 1.2 and can be assembled into batteries 
of any voltage desired.
The patented sintered plates and special process treated 
electrodes result in cells with very low internal resistances 
providing electrical characteristics never before 
obtainable.
Write today for complete technical information

Bulletin V0-100 — please mention your application.

IN CANADA WARD LEONARD OF CANADA LIMITED, TORONTO

See us at Booth 3031 at IRE Show
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accurate within 3% to 1,000,000
only $200 00

In Pulsed

Germanium

Resistance Meter Diodes
DIRECT READING

E. Brenner

24141

CIRCLE 431 ON READER-SERVICE CARD

TRANSITRON
SIGNAL AND SWEEP

GENERATORS
S-Band THE ULTIMATE IN PRECISION

CIRCLE 429 ON READER-SERVICE CARD

Pre-settable “charge adjust” control for 
rapid go-no go capacitor checking 
l1/^, 50 and 500 volt test voltages 
Three ranges: 0 to 500,000 ohms; 
100,000 ohms to 1,000,000 megohms; 
1 megohm to 10,000,000 megohms.
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SEE US AT BOOTH 3513 
IRE SHOW ——or write for catalog

P.O. Box 13058 2831 Po»t Oak Rd. Houston 19, Texas

IT HAS already been well established 
that pulsed germanium diodes distort 

a signal. This can be accounted for by 
insertion of an inductance in the equiva
lent circuit when the diode is conducting 
in the forward direction; and by capaci
tances when conduction is in the transi
tion region or in the reverse direction. 
The common cause of all these time lags 
is the storage of charge in the diffusion 
region of the p-n junction (in a junction 
diode). This stored charge disappears 
partly by recombination and partly re
turns into the circuit as back current. In 
diodes in which the diffusion regions are 
very large, it is possible to verify these 
results by measurements.

The parameter which describes this 
stored charge in the diffusion region is 
the parameter r, the life-time of the 
charge carriers in the region. It can be 
shown that the stored hole-charge in the 
diffusion region (of a p-n junction) into 
which a current id is injected varies with 
time according to the formula

Qo (0 = id t (1 — e t,T) (1)

The distortion which occurs when the 
attempt to cut the diode off is made can 
be observed in the circuit shown in Fig. 1. 
The diode current and the diode volt
age waveforms which are observed are 
shown in Fig. 2. Since it is assumed that 
the parallel combination of Ry and R2 is 
sufficiently large so that the current 
id ~ Eo/R2 -J- e/Ry was impressed prior 
to t = 0. At t — 0 the diode voltage 
drops abruptly to the value v0 (which is

ELECTRONICS DIVISION 
VAN NORMAN INDUSTRIES
186 GRANITE ST., MANCHESTER, N. H

• FM deviation 1 to 40% at any center 
frequency

• Internal crystal markers accurated to 
± .01 %

• Power output variation ± .25 db
• Calibrated output zt 1 db to 150,000 pV
• Integral DC coupled oscillograph
* Frequency drift: less than 0.005% over 

any 10 minute interval
• Reset accuracy: better than ± 0.05% 

over entire frequency range

ALL TRANSITRON SIGNAL
GENERATORS ARE NOW AVAILABLE

FOR RACK MOUNTING

SG 132

SG 109 
400-1000mc

SG 161 
900 2100mc

SG 153
1,800 4.000mc



about 0.2 v.) while the current drops to 
the cut-off value, ic — uc (l/R^ -f- l/Rz) 
w here vc is the cut-off voltage. The diode 
voltage now starts to decay toward zero. 
This exponential decay can be approxi
mated by a straight line and it can then 
be shown that the voltage follows in the 
time interval between t = 0 and t = t0 
the equation

(2)

where the capacitance C2 is related to to 
through

v0 + vc 
— ----------------------  to

v0 RiR2/^Rhl2)

It can further be shown that the value of 
C2 is related to the storage charge Qo 
through the equation

C. = e- — In (1 + r./r) (3)
Ho To

where
To = Qo RiR2/(I?i+R2) ve

and for small currents C2 is approxi
mated by C2 = Q0/u0.

Referring again to Fig. 2, after t0 the 
diode voltage approaches the cut-off 
value exponentially, controlled by the 
time constant CtRiRt /(Ri R2). The value 
of Ci increases with cut-off voltage and 
also depends on the diode current and 
the resistance in the external circuit. 
With diode currents, id, above about 8 
ms., the value of this capacitance is in
dependent of the current. Values of Ci 
in typical cases range from about 400 to 
1100 ppfd.

Considering the conditions in the 
diode when it is operating in the forward 
direction it can be shown that every 
change in current is associated with a 
motion of charge and consequently a 
change in conductance. Hence all cur
rents in the diffusion region are basically 
subject to inductive time lags, even in 
the reverse direction. The capacitive 
effects which are discussed above, i.e. 
those observed when the diode is operat
ing in the reverse direction, simply over
shadow the inductive effect. There is in

Fig. 1. Circuit for measuring 
the switching effects.

Fig. 2. Waveforms observed when the 
diode is cut-off.

fact no sharp division between these two 
effects, only a point at which one over
shadows the other. For germanium this 
happens when the diode voltage has a 
magnitude of about 0.2 v. (Abstracted 
from an article by W. Heinlein, Archiv 
der Elektrischen Uebertragung, Vol. 11, 
No. 10, October 1957, pp 387-396).
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TOROIDAL 
COMPONENTS

Whether it’s a complex 10 winding magnetic 
amplifier or a simple choke ... at Celco each toroid 
is precision-made. New core materials are used in 
Toroidal magnetic amplifiers, reactors and trans
formers to achieve maximum performance.

At Celco, the proper matching of cores, winding, 
handling, impregnation, encapsulation and electrical 
history of the final assembly is carefully controlled 
to maintain the original design characteristics.

Our years of design, development, and produc
tion know-how are available for application to your 
specific TOROIDAL problems.

* For immediate attention, 
call DAvis 7-1123 
— or write today.

M A H WA H, NEW JERSEY
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..ARNOUX miniature

DEjCO M M UTAT 0 R
■ FOR PAM and PDM TELEMETRY SYSTEMS

Elastic Properties of Solids
Data accumulated during a six-year study of 

the dynamic elastic properties of solids are con
tained in a final report of the Navy-sponsored 
project. The research was primarily concerned 
with determination of the elastic modulus and 
internal friction of solids under alternating 
stresses. It was divided into two phases: meas
urements on metals, mostly single crystals; and 
measurements on plastics and elastometers. 
Data Show Dynamic Elastic Properties of Solids, 
T. R. Cukendall and H. S. Sack, Cornell Univer
sity for Office of Naval Research, Nov., 1955, 
115 pp, $3.00. Order PB 121701, from OTS, U. S. 
Department of Commerce, Washington 25, D. C.

The new Arnoux Model TDS3O-1 
Decommutation System is com
pletely self-contained within 
three chassis assemblies con
sisting of: Gating Unit (TOP), 
Pulse Selector (MIDDLE) and 
Regulated Power Supply (BOT
TOM). The unit handles 28 
channels of information and 
occupies only 19'/2 inches of 
panel height in a standard re
lay rack. Overall depth behind 
panel is 13 inches.

WRITE FOR

ARNOUX BULLETIN 800

The Arnoux Model TDS30-1 Decommutation System is compactly designed 
for use in airborne or trailer installed telemeter receiving stations and in 
portable check-out equipment.

♦ Miniaturization is the natural result of a new circuit design allowing the 
entire system to contain only 76 tubes as opposed to several hundred in com
petitive systems.

• Modular construction permits easy expansion of system to any desired channel 
capacity.

• Novel circuitry design does not reflect errors due to center frequency drift of 
sub-carrier oscillators, drift of discriminator D. C. output level, or tape play
back speed errors.

• Built-in test selector permits visual inspection of waveforms throughout system 
for quick malfunction detection.

• Neon indicators on each gating unit give continuous visual indication of correct 
sequential operation.

• System accepts all standard IRIG inputs, either PAM or PDM, at any sampling 
rate from 75 to 900 per second.

• Overall linearity is within ± Yj % at maximum level, long term level drift is 
within — Yz %. Gain drift is negligible.

• Modular plug-in gating units allow quick replacement of faulty channels.

• Two spare units are maintained on standby for instant use.

• Power required is 115 volts, 60 cps, single phase. Optional 115 volt, 400 cps, 
power supply available for airborne application.

ARNOUX CORPORATION
Designers and Manufacturers of Precision Instrumentation

1 1 924 WEST WASHINGTON BLVD • LOS ANGELES 66, CALIFORNIA

PHONE TExas 05371 • EXmont 82707 • TWX S MON 7498

Ultrasonic Welding
Significant improvements in ultrasonic weld

ing techniques and equipment, and considerable 
extension of the range of similar and dissimilar 
metals which can be effectively joined by the 
process, have been accomplished by researchers 
for the Army.

According to a final report of the project, suc
cessful welds were produced in gages of 1100 
aluminum through .062 inches, as well as in 
several other metals and alloys. Shear strengths 
of the welds equalled those of the materials 
themselves. No reduction in strength was ob
served after 5000 hours exposure in each of two 
corrosion environments. Best welds were pro
duced with elastic vibratory energy introduced 
into the weld zone as shear-type vibration.

Among the many general conclusions, it was 
shown that ultrasonic welding is effective in the 
joining of metal thicknesses previously difficult 
or impossible by other methods. Compared with 
pressure welding, the ultrasonic technique was 
quicker and resulted in much lower deforma
tion. The welding mechanism did not appear to 
be a recrystallization process. The effect of 
grain orientation of the unwelded components 
did not appear to be significant. Surface films 
were found to adversely affect the process, al
though ultrasonic welds could be produced 
when surface film existed. Polished surfaces ap
peared to be more readily weldable than rough 
surfaces, at least in sheet-to-sheet welding. 
Gains Made in Ultrasonic Welding, J. B. Jones, 
C. F. DePrisco, and J. G. Thomas, Aeroprofects, 
Inc. for Frankfort Arsenal, U. S. Army, Apr., 
1955,105 pp, $2.75. Order PB 131084, from OTS, 
U. S. Department of Commerce, Washington 25, 
D. C.
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variable voltage

Streamlined Lens-Radomes

$1.25. Order PB

CIRCLE 433 ON READER-SERVICE CARD
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Force, Dec., 1956
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131041, from OTS, U. S. Department of Com 
merce, Washington 25, D. C.

source for the motor. The winding is connected 
directly to the output of a bridge circuit, one leg 
of which is a thermistor or temperature trans
ducer. A small change in the resistance of the 
thermistor, which is affected by changes in tem
perature, causes a change in the bridge output 
or signal winding input, which in turn regulates 
the output voltage of the magnetic amplifier and 
the speed of the motor. The transducer is placed 
in the outlet airstream of the electronic equip
ment. Miniature, High Altitude Constant Cooling 
Capacity Blower for Electronic Equipment, 
Cromwell, Gray and Huie guard, Inc. for Wright 
Air Development Center, U. S. Air Force, Apr. 
1957, 45 pp, $1.25. Order PB 131184 from OTS, 
U. S. Department of Commerce, Washington 25, 
D. C.

WIDE BOARD TOLERANCE 
RANGE, oonlrollad and repaatad 
insartion and rétention forças ara 
assurad over card range thick- 
nas* of .062 or .093 of ±.010.

NEW CONTACT DESIGN, 
scientifically curved for minimum 
abrasion during repeated card In« 
sertion.

Feasibility of unifying the design of a lens 
focussing element with a radome for stream
lined nose applications was investigated. A de
sign technique was developed for variable 
refractive index lens-radomes with streamlining 
which satisfied the requirements of perfect axial 
focussing and the Abbe sine condition. The re
sulting lens-radomes were analyzed for weight, 
dielectric losses, fabrication techniques, and 
methods of feeding. Beam shaping ability off- 
axis was studied by means of a ripple tank 
hydrodynamic analogue in two special cases. It 
was concluded that scanning range in these cases 
was about 30 deg. The range could be substan
tially increased, it was believed, by redesign. 
The lens-radome was very similar to a conven
tional Luneberg lens capped by a thin wall 
dielectric radome, with the region between filled 
with foam. It differed in that small deviations 
from the Luneberg index variation compen
sated for the additional dielectric in the foam 
and radome. Streamlined Lens-Radomes, A. F. 
Kay, Wright Air Development Center, U. S. Air

PRECISION CONTACTS, 
wire-solder, taper tab (emp 78). 
end wire-wrap versions. Govern
ment approved processing—silver 
end gold plated-

CONTROLLED TERMINAL 
HARDNESS, heat-treated beryl
lium copper permits flexibility in 
cruciel area* meintaining maxi
mum strength and no-creep.

Miniature Blower
This design study showed a 400 cycle motor- 

driven fan controlled by a temperature sensitive 
bridge circuit to be an effective means of main
taining constant ambient temperature in a cham
ber containing electronic equipment. The blower 
system operates through an axial flow impeller 
driven by a high-slip three-phase 400-cycle AC 
motor with a speed range from 3000 to 22.000 
rpm, a wide range necessary for constant cooling 
effect at both sea level and high altitude. A three- 
phase magnetic amplifier, with one bias and one

The proof is in the performance
incorporated in over 150 types now available, meeting environmental requirements

new improved UPCR D Series receptacles is an excellent example of the company’s continuous 
progress in the field. Here is a foolproof precision connector series incorporating a number ot 
new features, the result of a close liaison between application engineers and U S COMPONENTS

and you are the benefactor The
It is part of U.S. COMPONENTS research and development policy never to be satisfied

write for sample and details! These new features are

always on the alert for new ideas, materials, methods

The best is 
even better!

U.S. COMPONENTS, INC.
Associated with U S Toot & Mfg Co.. Inc

454 462 East 148th Street New York 55. N Y .CYpress 2 6525 
CABLE ADDRESS Components N Y WUX RYU
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INTERNATIONAL RESISTANCE COMPANY

ruly min :ure—less than CLUTCHES 
and 

BRAKES
Wherever you design for remote control of a rotating device, think 
first of IRC Magnetic Clutches and Brakes. These precisioneered 
miniature units can positively cut space, cost and design problems 
... no matter how you previously did the same job ... and at l/5th the 
cost of most competitive units!
Replace bulkier, heavier, more complex assemblies with IRC 
Magnetic Clutches in such equipment as computers, instruments, 
weighing equipment, speed changers and for other electro
mechanical jobs.
IRC offers you four models for gear and direct-in-line drives in 
moving coil types. Multi-shaft drives and ’'custom” units also 
available. All are D.C. operated. Voltages up to 55. Min. 
drive torque: 10 in. oz. Max. drag torque: .5 in. oz. Extra high 
temperature and humidity limits.

12970 Bradley Ave., Sylmar, California

Quartz Impurities Identified
The current high level of precision in the 

fabrication of crystal units, coupled with im
proved techniques of controlled introduction of 
large amounts of impurities into the lattice of 
the synthetic material, makes possible the iden
tification of the effect of each impurity. This 
leads to the possibility of a custom made mate
rial with characteristics superior to those of 
natural quartz.

With this ultimate objective, the Army has 
made a study of the effects of impurities on the 
properties of quartz. The work involved syn
thesis of quartz with added impurities, investi
gation of the resonator properties of the doped 
material, and examination of lattice spacing, and 
the form and width of diffraction patterns in 
the synthetic materials.

It was shown that the impurities, aluminum, 
lead, tin, and silver can be incorporated in the 
crystal lattice in concentrations much larger than 
those found in natural quartz. Some impurities 
in the solution appeared to influence growth 
rate. Impurities in quartz resonators induced 
an appreciable change in their temperature be
havior, a change which may be beneficial in the 
application of quartz to frequency control prob
lems over high temperature ranges. Effect of 
Impurities on Quartz Identified, D. L. Ham
mond, A. R. Chi, and J. M. Stanley, Signal 
Corps, U. S. Army, Nov., 1955, 24 pp, $.75. Or
der PB 131087, from OTS, U. S. Department of 
Commerce, Washington 25, D. C.

Free-Air Ionization Chambers
This publication presents general design 

characteristics for standard free-air type ioniza
tion chambers for X-rays from 50 to 500 kv. 
Since all of the factors influencing the accuracy I
of the primary instrument must be known to a J 
few tenths of 1%, a review of the design criteria 
and their absolute accuracies is desirable.

A discussion of the general characteristics of 
all free-air chambers is included, as well as a 
section covering the details of chamber design. 
The accuracy of free-air chamber measurements 
is given in a table which lists the estimated max
imum error for each experimental factor. A list 
of further references is included. Design of 
Free-Air Ionization Chambers, H. O. Wyckoff 
and F. H. Attix, National Bureau of Standards 
Handbook 64, Dec. 13, 1957, 16 pp, $.20. Order 
from Superintendent of Documents, U. S. Gov
ernment Printing Office, Washington 25, D. C.
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10 ua
3 3 ua3

2 ua

20 ua2C 20
10 ua

3 3 ua3
2 ua

20 20 ua20
(VCB - 20) (VCB - 18) (VCB - 15)

30
30

30

0 2
0.2

0.2

0.8
0.8

0.8

.5
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1.0
1.5
0.8

1.0
0.3
1.0

.6 

.3

»BE "’O*

Current Gain, hpE

Vce-0.25, lc - 100 ma 
VCE - 0.25, lc - 200 ma 
Va - 0.25, lc - 300 ma 
Rise Time
Storage Time 
Fall Time

400 ua
IVCE- 15)

VCE-0.25,1c-100ma —
VCE - 0.25, lc - 200 mo —
VCE - 0.25, lc - 300 ma —
VCE-1.0, lc- 10 ma 45

Saturation Voltage, V^E (max.)
Iç - 100 ma, lB - 10 ma — 

- 200 ma, lB - 20 ma —
lc - 300 ma, 1B - 30 ma —
Ì£ - 10 ma, lB - I ma 0.075

Input Voltage. VBE (max,)

500 500 500 ua
(VCE - 20) (VCE- 18MVCE- 15)

ATOMIC ENERGY • CHEMISTRY-METALLURGY

2N3I2

7*^:6

2N3 57

2N356

Radome Material Development
Radomes in use by the Air Force permit oper

ation of radar antennas under adverse condi
tions and wind velocities higher than those for
which the antennas were designed. They also
allow reduction of weight in radar design. This
report reviews the fabrication of air supported
and rigid radomes and the development of light
weight fabric materials. Properties of the Dacra-
lon fabric are given, and the material is com
pared to fabrics used in earlier stages of radome
development. Formulation of weather coating
compounds and their uses are discussed and
results of service life tests are given. Develop
ment and fabrication characteristics of the rigid
reinforced plastic radome are described and the
advantages of such radomes are listed. Materials
Developments and Fabrication Process in
Badomes for USAF Ground Electronic Equip
ment, S. C. Nilo, Rome Air Development Center,
U. S. Air Force, Feb., 1956, 35 pp, $1.00. Order
PB 121272, from OTS, U. S. Department of Com
merce, Washington 25, D. C.

Communication Theory
This article indicates in general terms, certain 

relations of an embryonic theory of storage and 
retrieval systems to the mathematical theory of 
communication developed by Claude Shannon 
and others. Communication theory and storage 
and retrieval systems, by Mortimer Taube, Docu
mentation, Inc., Oct. 1955,11 pp, microfilm $2.40, 
photocopy $3.30. Order PB 124515 from Library 
of Congress, Washington 25, D. C.

Ferroelectric Survey
The increasing demand for ferroelectric mate

rials for use above Curie temperature 120 C, the 
maximum for BaTiO^ prompted this compilation 
of data on materials of the oxygen octahedra 
type. Considered were ferroelectrics without H2O 
molecules, or those which are chemically and 
physically stable. Data for different materials are 
arranged individually, and brief descriptions of 
their known crystal and ferroelectric properties 
are included. All available literature references 
are presented for each material. Materials cov
ered include titanates, niobates, tantalates, stan
nates, zirconates, vanadates, rhenium trioxide, 
gallates, and fenates. Ferroelectric Materials 
Survey with Particular Interest in Their Possible 
Use at High Temperatures, C. F. Pulvari, Catho
lic University, Wright Air Development Center, 
U.S. Air Force, Feb., 1957, 74 pp, $2.00 Order 
PB 121949 from OTS, U. S. Department of Com 
merce, Washington 25, D.C.

Evaluation of Sylvania transistors types 2N312,
2N356, 2N357, 2N358. for 1,000 hours at 85°C
shows the high Beta stability the units maintained
throughout the test.

Four more Computer Transistors

Sylvania widens its product line of 

IiigJa stability types designed espe

cially for computer applications

Design engineers are now provided with an expanded line of 
computer transistors from Sylvania, basic source for high Beta 
units. The new additions, types 2N312, 2N356, 2N357 and 
2N358, are NPN germanium alloy junction transistors. They 
exhibit the stable Beta characteristics and fast switching times 
that have made Sylvania types 2N377, 2N385 and 2N388 so 
popular. The new transistors are “base-off-the-can” types de
signed specifically for those applications where all transistor 
elements must be insulated from the metal case.

As with Sylvania original computer transistors, the types 
2N312, 2N356, 2N357 and 2N358 meet EIA size group 30 
dimensions. They also meet environmental tests typical of those 
required in military applications. Tests include temperature 
cycle, moisture resistance, centrifuge, and lead fatigue.

In addition to stable Betas at changing current levels, the 
four types have good leakage stability. Total dissipation for 
each unit is conservatively rated at 100 mw with ambient tem
perature at 25J C.

Typical Characteristic« 
(25° C);

Collector Cutoff Current,
Vc8 - emitter open 
Vcb - 15, emitter open 
V^B - 5, emitter open 
VcB - 1, emitter open

Emitter Cutoff Current, IEBq 
VEB - 20, collector open 
VEB - 15, collector open 
Vjb - 5, collector open 
VEB - 1, collector open

Emitter Punch Thru, lg

VEB“U

Collector Punch Thru, 1^

lB - -25 ua (reverse bias)

2N312 2N356 2N3S7 2N358

20 20 20 ua

LIGHTING • TELEVISION • RADIO • ELECTRONICS • PHOTOGRAPHY

Sylvania Electric Products Inc. 
1740 Broadway, New York 19, N.Y. 

In Canada: Sylvania Electric (Canada) Ltd. 
Shell Totver Bldg., Montreal.
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One of the ways to insure notice of your products 
is to advertise them where they will be sure to be 
seen—in Electronic Daily. The Daily is well known 
at both IRE and WESCON. It has become the “eyes” 
and “ears” for more than 50,000 exhibitors and 
attendees. Look for your copy at Hayden’s booth 
... communications headquarters for the convention.

SPECIAL DISCOUNT
This year there are two important discounts for 
Electronic Week/Daily advertisers:
1. Combination rates are now in effect with Elec

tronic Design for both bulk and frequency.
2. If you order space for Both shows, IRE and 

WESCON, rate card shows 10% special discount.

Be sure your company is represented
HAYDEN publications

830 Third Avenue, New York 22, N. Y. 
Telephone: PLaza 1-5530

Automatic Techniques for Minifying 
Equipment I

This report summarizes a long-range program. 
The specific objectives have been to study the 
relationship of the design of the electronic pack
age, the electrical performance of the product, 
and the problems of automatic materials process
ing and machine fabrication. Initial phases of the I 
program were carried out under Contract AF 
33(038)-18976, SRI Project 413. Development and 
application of automatic techniques for minia- ■ 
turized electronic equipment, by Freeman M.
Hom, Low K. Lee, Edward R. Gramson and Ray- B 
mond F. Newton, Stanford Research Institute, 
Stanford, Calif, May 1955, 315 pp, microfilm 
$11.10, photocopy $48.60. Order PB 128059 from 
Library of Congress, Washington 25, D. C.

Low Pass Filters Stripline
This report presents a design procedure for 

stripline low pass filters at micro wave frequen
cies and includes the following: a. A new tech
nique for increasing the frequency of the spuri
ous responses for a stripline low pass filter, b. A 
formula, valid for high impedance, for the char
acteristics impedance of a strip transmission line 
using two dielectric materials. This formula, im
portant to the new technique, is derived by the 
method of conformal transformations. Design of 
microwave low pass filters using stripline tech
niques, by Richard A. Van Patten, U.S. Air Force, 
Air Research and Development Command, Rome 
Air Development Center, Griffiss Air Force Base, 
Rome, N. Y. Oct. 1956, 57 pp, microfilm $3.60, 
photocopy $9.30. Order PB 125877 from Library 
of Congress, Washington 25, D. C.

Synthesis With Time Delay
The investigation shows that the modified z- 

transform can be extended so that linear sampled- 
data systems with arbitrary pure delays can be 
analyzed and synthesized to obtain responses 
with zero steady-state error after a finite transient 
response. The report discusses the development 
of mathematical methods, analysis of continuous 
systems with pure time delays. Analysis and syn
thesis of sampled-data and continuous control 
systems with pure time delays, by W. Schroeder, 
California University, Division of Electronics Be- 
search Laboratory, Berkeley, Calif., June 1956, 
90 pp, microfilm $4.80, photocopy $13.80. Order 
PB 125876 from Library of Congress, Washing
ton 25, D. C.
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Build Satellite Tracking System
A guide to construction of the Mark II Mini

track, the tracking system with which the Navy 
hopes to enlist the aid of many serious amateur 
radio groups in plotting the course of its Van
guard Earth Satellite, has just been released to 
the public through the Office of Technical Serv
ices, U. S. Department of Commerce.

The guide describes two relatively inexpen
sive designs for the Mark II. One is a simple 
system which merely records the passage of the 
satellite. A more complicated version contains 
tracking and data-recording modifications which 
provide computational material valuable to the 
Navy’s Vanguard Computing Center.

Like its complex parent system, the Prime 
Minitrack, the Mark II is based on the inter
ferometer principle, which is discussed in the 
report. All other aspects of design, construction, 
and calibration of the system are contained in 
the illustrated publication. Project Vanguard 
Report No. 21, Minitrack Report No. 2—The 
Mark II Minitrack System, R. L. Easton, Naval 
Research Laboratory, Sept., 1957, 32 pp, $1.00. 
Order PB 131330, from OTS, U. S. Department 
of Commerce, Washington 25, D. C.

Automatic Component Assembly
The primary objective of the program covered 

by this project is to develop a system for the 
automatic assembly of lead-mounted components 
and printed circuit boards to form complete units 
of subassemblies of military electronic equip
ment. Automatic component assembly system; 
Phase I and Phase II. Quarterly Engineering Re
port No. I covering period July 1953 to Oct. 1953. 
General Electric Co., Electronics Div., Syracuse, 
N. Y., Dec. 1953, 43 pp, microfilm $3.30, photo
copy $7.80. Order PB 125905 from Library of 
Congress, Washington 25, D. C.

7o perfect supersonic escape techniques, the Coleman 
Engineering Company has created Hurricane Sam, an 
amazing!y real 6-ft., 180-lb. “man”. Internally, a 
YARDNEY SILV ERCEL® Battery—a power pack 
smaller than a human heart —runs strain gauges, accel
erometers and a telemetering transmitter, that measure

and transmit his ahnost-human reactions to a 1,500 
m.p.h. catapult from Utah's Hurricane Mesa. Throtigh- 
out this leap, and many others, Sam’s YARDNEY 
SILVERCEL® heart continues to power vital instru
ments that will mean survival for human flyers tinder 
actual emergency conditions.

... how to prevent heart failure at 1,500 m. p. h.

New Information Theory
A new theorem for noisy channels, similar to 

Shannon’s in its general statement but giving 
sharper results, is formulated and proven. It is 
shown that the equivocation of the channel de
fined by the present theorem vanishes with in
creasing code length. A continuous channel is 
defined in a manner that permits the application 
of these results. Detailed proof of the equiva
lence of this definition and Shannon’s is given in 
an appendix. Neto Basic Theorem of Information 
Theory, by Amiel Feinstein, Massachusetts Insti
tute of Technology, Research Laboratory of Elec
tronics, June 1954, 30 pp, microfilm $2.70, photo
copy $4.80. Order PB 125016 from Library of 
Congress, Washington 25, D. C.

A .4

In this dramatic application, where reduced 
size and weight, and increased power were 
prime factors, only YARDNEY SILVERCEL» 

batteries could have been used. Up to 5 times smaller 
and 6 times lighter than any other battery of equal 
capacity, it offers the designer of electrical equipment

Write for complete technical data today.

YARDNEY ELECTRIC CORP.
“Pioneers in Compact Power”

40-50 LEONARD STREET. NEW YORK 13, NEW YORK

Patent» granted and 
pending throughout 
the world.

Copyright 1958 
Yardney Electric Corp.

Associate Laboratories throughout the world.

YARDNEY SILVERCEL“ BATTERIES ARE USED IN 19 U.S. MISSILES...INCLUDING MAJOR INTERCONTINENTAL ANO

Visit us at 
CIRCLE 451 ON READER-SERVICE CARD

INTERMEDIATE-RANGE MISSILES, 

tha l.R.E. Show——Booth 2127

HEART
BATTERY!

many new opportunities for imaginative application.
There is a wide variety of standard YARDNEY 

SILVERCEL® batteries for such applications as remote
control work, communications equipment, portable power 
supplies, telemetering and instrumentation, as well as 
custom-built batteries for particular requirements.
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6216 Pass Tube combines
LOW D-C RESISTANCE

HIGH A-C RESISTANCE

RESISTANCE

PLATE VOLTS

is suitable for many circuits: pass
control cathode follower

tubesCBS

needs, the ModelDesigned for production

204

. switching . . . 
power amplifier

CBS-HYTRON
Danvers, Mass.
A Division of
Columbia Broadcasting System, Inc

Reliable tubes through
Advanced-Engineering

Continuous Resistance Winder 
Fully Automatic

ELECTRONIC DESIGN • March 5, 1958

Heavy Duty Magnetizer 
Compact Unit

(Class A, B, C) . . . and filter reactor, for example.

This efficient 9-pin miniature beam pentode is 
mounted in a compact T-6^ bulb. Yet the CBS 6216 
has maximum ratings of 10 watts plate dissipation, 
110 ma. cathode current. Reliabilized and ruggedized 
(650 g), the tube is designed for use in airborne and 
vehicular equipment.

Can you use this versatile tube? Write for complete 
Bulletin E-199A — or order the CBS 6216 today.

CIRCLE 453 ON READER-SERVICE CARD

6800 Magnetizer, charges any permanent mag
net within the size limitations of the coil dimen
sions. Magnets to be charged may be in their 
assemblies, provided certain considerations are 
met. Two sizes of coil structures are standard

The ideal pass tube would have zero d-c and infinite 
a-c resistance. Note how closely the 6216’s plate char
acteristic approaches this. Its low plate voltage knee 
is unique . . . results in minimized internal tube drop.

Another feature is the tube’s resistance to cathode 
interface formation which keeps the rise time high on 
a steep wavefront in switching applications. The 6216

A completely automatic continuous resistance 
winder requires no operator and runs fully auto
matically with manual start and stop. Optional 
pre-determining counter can be supplied at extra 
cost to stop machine at any given footage length. 
Model 209 winds resistance wire on continuous 
lengths of flat or round core material to be cut to 
any desired length and made into flexible wire 
wound resistors, heating elements, attenuators, 
rheostats, but is not designed for precision po
tentiometer windings. Machine will wind upon 
any material that can be drawn through a 1/4 
in. ID spindle.

Wire sizes wound are .0012 in. through .010 in. 
and winding range is 100 through 600 turns per 
in. Thyratron variable speed control permits uni
form torque in winding at speeds as low as 200 
rpm and as high as 1400 rpm.

Geo. Stevens Mfg. Co. Inc., Dept. ED, Pulaski 
Rd. at Peterson, Chicago 30, Ill.

CIRCLE 454 ON READER-SERVICE CARD

CBS 6216 
Plate Characteristic

Ideal and actual a-c and d-c slopes compared. 
Screen grid voltage = I00 volts 
Control grid voltage = 0 volts

INFINITE A-C



accessory items. Special custom made coils can 
also be designed for specific applications.

To eliminate the necessity for a bulky, short
lived condenser bank, push-pull ignitrons are 
utilized across a 220 volt Une. They are triggered 
by a pair of mercury vapor rectifiers, which in 
turn are controlled by Agastat time delay relays. 
Provisions are made for remote triggering also. 
Approximate ampere turns are 50,000, depending 
on coil type; duty cycle is one second on—ten 
seconds off. Tubes used are 2-5550 ignitrons, 
2-872A rectifiers. Power source needed—three 
wire 220 v, 60 cps, single phase.

EV Instruments, Div. of Electro-Voice, Inc., 
Dept. ED, Buchanan, Michigan.

CIRCLE 455 ON READER-SERVICE CARD

MAJOR SPECIFICATIONS

Model 450-1200 Servo Monitor 
(Demodulator) Preamplifier

Model 450-1300A
DC Coupling Preamplifier

Wire Tension Meter
Trigger Gage

Featuring low deflection and negligible wire 
contraction, this new tension meter has automatic 
trigger action for the measurement of tension dur
ing wire processing. By measuring tension, de- 
formative strains on conductor and insulation can 
be avoided and better geometric shapes can be 
maintained on a winding to fill a given cavity.

To use the tension meter, the trigger is pulled, 
opening the 3-roller mechanism for quick wire 
insertion. The wire is then placed upon the two 
lower rollers which are recessed into the plate. 
Upon release of the trigger, the wire slips auto
matically into the pulley grooves. This eliminates 
wire breaks and bending of the wire between the 
rollers. The center roller deflects against the re
straint of a calibrating spring. This motion is 
mechanically amplified over a precise gage move
ment. A special design steadies the readings giv
ing smooth averaging of all practical tensions en
countered in reciprocating machinery.

Tensitron, Inc., Dept. ED, Harvard, Mass.
CIRCLE 456 ON READER-SERVICE CARD
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two more UNIT PREAMPLIFIERS 
in the new

SANBORN “450” SERIES
Here are the newest of the recently introduced Sanborn "450” Series Unit 
Preamplifiers —compact, lightweight, self-contained instruments for use with opti
cal and tape recorders, wide band 'scopes, panel meters, computers, etc. (For use 
with high speed optical galvanometers at frequencies above 500 cps, requiring 
larger current swings, a transistor output amplifier is built into the 450-1800ATrue 
Differential DC type and available as optional equipment on other 450’s.) As with 
all 450 Unit Preamplifiers, the new Servo Monitor and DC Coupling models 
mount in either individual portable cases or in the four-unit 19" module frame 
(#354-1100-C2) shown. The 450 designation refers to unit packaging of Sanborn 
350 Preamplifiers and Power Supplies in individual 450 cases. Loosening two 
front panel thumbscrews allows quick, simple interchangeability. Since all "450” 
Preamps use the 350-500 Power Supply (which remains in place at the rear of the 
frame or case), new requirements necessitate only additional Preamplifier units, 
permitting sizable savings in equipment investment.
The Model 450-1200 is a phase-sensitive demodulator, whose DC output voltage 
is proportional to the in-phase (or 180° out-of-phase) component of an AC signal 
with respect to a reference. Precision measurement is realized by such character
istics as negligible quadrature signal error, provision for floating signal and reference 
inputs, front panel VTVM for accurate calibration signals. The 450-1200 accepts 
the outputs of resolvers,synchros,differential transformers and other transducers. The 
450-1300A is a moderate gain, balanced input —balanced output DC amplifier. Its 
input circuit performs equally well with single-ended or balanced signals.
The "450” Series Unit Preamplifiers presently include the Model 450-1100 Car
rier, 450-1200 Servo Monitor, 450-1300A DC Coupling and 450-1800A True Dif
ferential DC types. Following these will be ' 450” Series Logarithmic and Low 
Level types. Further data and application information on present models is 
available on request.

preamplifier

POWER SUPPlt

'•kr

MODEL 450-1200 SERVO MONITOR PREAMPLIFIER

Sensitivity: 5 mv (in phase) produces 1 volt at output jack under maximum out
put load conditions

Input Impedance: Signal 100k
Reference 12.5k for 15 volts, 55k for 120 volts

Frequency Response: 3db down at 20% of carrier frequency filter position 
Carrier Frequency Filter: Selected by a switch (three positions) 

low 60 cycles 
Med 400 cycles 
Hi 1000 cycles (5000 cycles optional)

Reference Voltage: Internal selection accepts voltages from 15 to 120 volts 
Quadrature Rejection: Ratio better than 100:1

Maximum permissible quadrature before overload indi
cator lights is twice full scale (in phase)

Calibrate Voltage: 10 millivolts internal (set by meter on panel)
Drift: less than 0.1 of full scale per hour
Preamplifier Output Jack: ±3 volts available into 2.2k minimum load resist

ance. Output appears across two cathodes at 
approximately ground potential

Rear inputs and overload indicator lights are included
Output Impedance: Ik
Overall Linearity: *l4%
Power Requirements: 1 15 volts, 50-400 cycles, approximately 35 watts

See the new "450's'’ and other Sanborn equipment at
Booth 3601 -3603 1. R. E. Show

MODEL 450-1300A DC COUPLING PREAMPLIFIER

Sensitivity: 50 mv produces 1 volt at output jack under maximum 
output load conditions

Input Impedance: 5 megohms each input side to ground

Input: Single-ended or push-pull

Preamplifier Output Jack: *3 volts into 2.2k minimum load resistance.
Output is balanced and appears across 2 
cathodes at ->pprox. ground potential

Output Impedance. Ik

Drift: Referred to input 2 mv/hr. line voltcges change less than 10%

Frequency Response: 0-20kc

Calibration: 100 millivolts internal

Linearity:

Rear inputs included

SANBORN COMPAN
INDUSTRIAL DIVISION 

175 WYMAN STREET, WALTHAM 54, MASS.
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SERVICES FOR DESIGNERS

TELL THEM IN ELECTRONIC DESIGN

March 5, 1958ELECTRONIC DESIGN20Ó

tem. Subsequent phases will 
capacity to 6000 gpm with

increase the flow 
closed loop and

Most of the technical papers presented at the IRE (’on- 
vention have practical aspects of interest to the design 
engineer. If you have material that would be useful to your 
fellow designers in their everyday work, why not tell them 
about it in Electronic Design? Your remarks will be read 
by 28,000 electronic design, development and research engi
neers . . . and even more important, they will be put to use.

Arrange to meet our editors in Hayden’s booth at the 
Coliseum, or write direct for your copy of Electronic De
sign’s “Guide for Authors.”

830 THIRD AVENUE

NEW YORK 22, N.Y

Liquid Oxygen Testing
A high-flow liquid and gaseous oxygen facility 

for testing missile components and systems, as 
well as for cleaning and packaging components 
for operational use is now being constructed by 
Wyle Laboratories. A feature of the program, 
according to Wyle, is an arrangement with the 
Linde Company, a Division of Union Carbide 
Corp., whereby Linde will provide technical 
assistance to the project. Construction of the 
new facility and conduct of its testing opera
tions are under direct supervision of Wyle 
cryogenics experts with assistance from Linde.

First phase of the new plant will consist of a 
1000 gpm closed loop, liquid oxygen system; a 
35 Ib/sec gaseous oxygen system; a certified 
weight-rate calibration system; and a certified 
oxygen component cleaning and packaging sys-

Custom Designed Filters
Micromag Instrument Co. has a new division 

to custom design and manufacture wave filters. 
Specialty of the division will be audio to one 
megacycle high, low, band pass, and band stop 
filters, constructed of temperature stabilized 
toroidal inductors and temperature compensated 
capacitors. Filters meeting extreme specifications 
of shock, environment, or vibration will also be 
produced. The division is equipped to deliver 
sample units within a few days and production 
quantities to meet manufacturers' schedules.

Micromag Instrument Co., Dept. ED, Parmelee 
St., Boston, Mass.



weight-rate systems. The operation will be capa
ble of full scale developmental, qualification 
and reliability performance testing under tem
perature, altitude and vibration conditions, for 
these types of oxygen control systems:

Flow measuring devices, including calibration 
of all types of flowmeters; topping and transfer 
pumps; low or high flow remote operating trans
fer systems; flow control valves; immersion type 
high pressure reciprocating pumps; transport 
Dewars and high capacity fueling trailers; relief 
valves, vent valves, and liquid oxygen pressuriza
tion systems.

Wyle Laboratories, Dept. ED, 128 Maryland 
St., El Segundo, Calif.

Computer Laboratory
A new section of General Electric’s Computer 

Department has recently begun operation, the 
Computer Applications Laboratory. This facility 
has been formed to render business and industry 
computational services capable of providing an 
economical approach to the solution of an entire 
problem, regardless of size.

The laboratory is engaged in problem analysis, 
mathematical analysis, programming, coding, re
porting functions, computer techniques, person
nel training, commercial and applied science 
applications. It is staffed by 70 specialists quali
fied to perform advanced research and applica
tion in these fields, and is equipped with an 
IBM 704 computer.

The Computer Center is located on the campus 
of Arizona State College at Tempe. Regular 
classes in computer theory and maintenance are 
available for credit to the college students.

General Electric Co., Computer Dept., Dept. 
ED, 1103 N. Central Ave., Phoenix, Ariz.

FINE WIRE OF 

DUCTILE AND 
NON-DUCTILE 

MATERIALS
MEETS EVERY 

APPLICATION 
REQUIREMENT

Chemical Research Group
With the formation of a special Contract Re

search Group research and development pro
grams will be undertaken either on a single 
project or a long-range basis. The new Houdry 
research service is expected to be especially at
tractive to companies concerned with solid state 
chemistry, such as manufacturers of transistors, 
diodes and miniature ferro-electronic devices; 
fine chemical producers, heavy chemicals plants 
having special problems in hydrogen treating 
and catalysis; and plastics and rubber processors 
and manufacturers.

Houdry Process Corp., Dept. ED, 1528 Walnut 
St., Philadelphia 2, Pa.
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Regardless of when your subscription 
started, you must now fill out and return 
a renewal card.

Your IBM renewal card has been mailed. 
If you have not received your renewal card 
please let us know.... If you have received 
it, please fill out completely ... and mail it 
immediately to insure uninterrupted sub
scription of ELECTRONIC DESIGN.



YOUR FREE 
SUBSCRIPTION 

r TO 
ELECTRONIC 

DESIGN 
HAS EXPIRED

TO RENEW .

Our circulation policy requires that all sub
scribers requalify each year to continue 
receiving their free subscription to ELEC
TRONIC DESIGN.

Please help us to serve you better by re- I. 
qualifying as soon as you receive your 
card.

Thank you.

Hayden Publishing Company
830 Third Avenue 

New York 22, New York
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Periodic Focuser Design
Complete design and production facilities 

permanent magnet type periodic focusers
for 
for

traveling wave tubes, used as broadband ampli
fiers in microwave applications are offered by 
the Glaser-Steers Corp. The company designs 
periodic focusers to provide peak field and pe
riod required for optimum operation of a given 
tube. Peak fields are adjusted to close tolerances 
around the nominal value required thus insuring 
maximum beam stability. Transverse fields, 
which might cause bending of the electron 
stream, are minimized by precision component 
parts and careful assembly. Magnetic fields of 
high uniformity are used to charge the individual 
magnets. All the magnetic and mechanical parts 
for traveling wave tube periodic focusers with 
the exception of the microwave couplers can be 
supplied.

Glaser-Steers Corp., Dept. ED, 20 Main Street, 
Belleville, N.J.

Teflon Fabrication
A customized service for the fabrication of 

Teflon and Kel-F is available from Fluorulon 
Laboratories, Inc. An engineering and design de
partment offers a highly specialized service to 
those using the heavy duty plastics of the fluoro
carbon family. The company is equipped to ex
periment with new uses of Tetrafluoroethylene 
Resin, Trifluorochloroethylene Polymer, Genc- 
tron, Fluorethylene, and Polyfluoron.

Fluroglas and Fluromat provide higher tensile 
strength at temperatures approaching absolute 
zero and greater rigidity at 424 F and above. The 
process improves the basic high mechanical prop
erties and expands the low and high operating 
temperature range of the basic Kel-F. The de
partments have been equipped with a substan
tial amount of new equipment solely for experi
mental purposes. Users of Fluorocarbons now 
need only send their plans and specifications, as 
to mechanical design, to Flurorulon and the Lab
oratories will develop the plastic to meet the re
quirements of the user.

Fluorulon Laboratories, Inc., Dept. ED, Cald
well, N.J.
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FEATURES

• SeR-tontained cathode ray 
tube with continuously ad
justable horizontal sweep 
from 40 to 2,000 cps. Can be 
synchronized with signal.

• Printed circuit construction
• Self-contained calibration in 

three ranges: 100 milli u sec., 
10 milli u sec., 5 milli u sec.

• Power frequency range from 
50 to 420 cps.

• Provision for measurement of 
jitter frequency by Lissajous 
figures.

MEASURES
4<Pat

reference 
pulse

PULSE TO PULSE JITTER

PULSE WIDTH JITTER

II

REPETITION RATE JITTER

DISPLAYS 
• JITTER MAGNITUDE

A new Polarad instrument to show the magnitude and wave
form of jitter modulation in rate generators, pulse width 
modulators encoding devices, precision time generators.
Here is how it measures:

1. pulse to pulse jitter. Two 5 me oscillators are pulsed— 
one with the leading edge of each pulse. The outputs of 
the oscillators are compared in the phase detector and 
displayed on the CRT.

2. pulse width jitter. The leading and trailing edges of a 
pulse gate the 5 me oscillators and are compared.

X repetition rate jitter. The leading edge of the pulse gates 
a 5 me oscillator which is compared with a stable 5 me 
crystal controlled oscillator in a phase detector. The out
put of the phase detector is divided by a calibrated atten
uator in factors of ten and two and displayed on a CRT.

4. waveform of jitter. Obtained by rectifying the output of 
the phase detector.

POLARAD

MODEL PJ-1

SPECIFICATIONS
Input Requirements:

Pulse Width 

Repetition Rate

Amplitude ................

Polarity ......................

Input Impedance ..

Measuring Level ..........

Jitter Measurements:

Repetition Rate Jitter

Width or Relative Jitter

Residual Jitter....................

0.2 to 10.0 microseconds.

50 to 6,000 pps.

5 to 50 volts, peak-to-peak.

Positive or negative.

82,000 ohms shunted by 25 
micromicrofarads.

50% point of input pulse, nominal.

Useable Horizontal Frequency Range... 15 cycles to 25 kc.

5, 10, 100 millimicroseconds and
1, 10, 100 microseconds full scale.

5, 10, 100 millimicroseconds full scale. 

Less than 0.5 millimicroseconds on 5, 10, 
and 100 millimicrosecond ranges.

Power Input....................

Dimensions ....................

Weight ................................

Outputs Provided For

115 v ± 10%, 50 to 420 cps, 400 watts.

19 wide by 17Va high by 12 Inches deep. 

60 lbs.
(1) External oscilloscope;

(2) Recorder (± 5 ma. into 1,000 ohms) 
for disturbance frequency.

ELECTRONICS CORPORATION
43-20 34th Street • Long Island City 1, N. Y.

bl* by 

list*

REPRESENTATIVES: Albany, Albuquerque, Atlanta, Baltimore, Boston, Chicago, Cleveland, Dayton, Denver, Englewood, Fort Worth, Kansas City, Los Angeles, New York, 

Philadelphia, Portland, Rochester, St. Louis, San Francisco, Schenectady, Stamford, Syracuse, Washington, D. C., Winston-Salem, Canada: Arnprlor, Ontario.

Resident Representatives in Principal Foreign Cities
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...where to get the best bandpass filters?

Major Quiggle*, KC, AC, DC, MC, fixed his procurement 
manager with a withering stare. “So now our whole production 
line is held up,” he barked, “while you try to find a good 
bandpass filter with a flat response between 17 and 20 kcs. 
And you also insist that it have sharp low and high frequency 
cut-off,” he added.

The manager reeled with the outburst. Never had he seen 
the old man in such a fury over a simple question of where 
to get the best bandpass filters.

Quiggle continued, “Haven’t you been reading the trade paper 
advertisements? Why don’t you call Barker & Williamson! 
They’ve been making filters of all types such as Band 
Elimination, High-Pass and Low-Pass for years . .. must be 
experts on the subject, they’ll have the answer.”

And B&W did have the answer. The Model 360 torroidal 
bandpass filter was perfect. With a flat response between 
17.2 and 20.2 kcs, Quiggle’s engineers found many other 
favorable characteristics when they obtained a spec sheet 
on the unit by the simple expedient of calling B&W.

_ *Now a confirmed customer and
\ friend, name is withheld intentionally

Canal Street, Bristol, Penna.

BAW also ctetign and manufactura filters for: ANTENNAS» RADIO INTERFERENCE»RADIO RANGE»UHF and VHF 
os well as many special types designed to performance specifications. Available to commercial or military standards.

CIRCLE 534 ON READER-SERVICE CARD
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STANDARDS AND SPECS

Sherman H. Hubelbank

Export Receivers

RS-201, Recommended Standards for Export 
Receivers, November, 1957

Included in this publication are standards for 
specifying the number of tubes in radio receivers, 
specifying the frequency coverage of broadcast 
receivers, and specifying the power supply volt
age and power supply frequency. Also included 
are standards for safety or shock prevention of 
broadcast receivers and for packaging of radio 
receivers for export. This standard is a reaffirma
tion of REC-112. Copies of this standard are 
available from the Electronic Industries Associa
tion, 11 West 42nd Street, New York 36, N.Y. for 
25 cents.

n^iatare 
RELAYS 

switch 20 amps. 
reliably

Industrial Control

ASA C42.25-1957, Definitions of Electrical 
Terms, Group 25, Industrial Control Equip
ment

Control, as used in this standard, is broadly 
the methods and means of governing the per
formance of any electrical apparatus, machine, or 
system. The various sections of this standard 
cover definitions of parts and enclosures; switches, 
relays, and contactors; controllers and starters; 
electric drives; electronic control; qualifying 
terms; duty, service, and rating, and protection. 
This standard contains 215 definitions. Copies of 
this standard are available from the American 
Institute of Electrical Engineers, 33 West 39th 
Street, New York 18, N.Y. or from the American 
Standards Association.

Class 11-D
For DC operation 
to 150 V. Mini-
mum operating 
power, Vi watt. 
1%" long, 15/16" 
wide, 1-7/16" 
high.

Heavy, double 
break contacts 
of 11-D and 
22-D Relays— 
SPDTNOonly. 
Rated 20 
amps, at 115 
VAC or 32

VDC, non in
ductive load.

For AC operation to 440 V. or DC to 230 
V. Minimum operating power, Vi watt. 
2-1/16" long, 1-1/16" wide, 1-9/16" high.

Class 
22-D

AC 
or 
DC

Send for Catalog

Army Specs Recently Issued

The Department of the Army has recently an
nounced the issuing of the following specs: 
MIL-C-17/27A, Cable, Radio Frequency, Twin

Conductor, RG-57A/U, 20 September, 1957
MIL-C-17/50A, Cable, Radio Frequency, Co

axial, RG-117/U, 19 September, 1957
MIL-W-85C, Waveguides, Rigid, Rectangular, 

Amendment 3, 26 September, 1957
MIL-I-1361 A, Instruments, Electrical Meas

uring: Shunts, Resistors, and Transformers, 
29 August, 1957

MIL-I-3064, Insulation, Electrical, Plastic
Sealer, 21 June, 1957

3350DW. Grand Ave. Chicago 51, II

CIRCLE 535 ON READER-SERVICI CARD
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VITREOSIL
FUSED QUARTZ

MEETS YOUR 
CRITICAL 

REQUIREMENTS

CHECK WHAT VITREOSIL OFFERS:
Absolute Chemical Purity

M1L-B-3743A, Brushes, Electrical Contact; 
4nd Carbon Stock, Electrical Contact 
Brush, 3 May, 1957

MIL-I-10986B, Indicators and Transmitíers, 13 
May, 1957

MIL-C-13721, Cable, Electrical; Low-tension, 
Single-conductor (for Extreme Tempera
ture Applications), 25 April, 1957

MIL-W-14593, Wire. Resistance, Enameled, 13 
August, 1957

MIL-I-16923C, Insulating Compound, Electri
cal Embedding, 19 June, 1957

NÍIL-T-19500/4, Transistor, Audio, Germanium, 
PNP, Type Jan-2N331, 30 July, 1957

Extreme Heat Resistance

Thermal Shock Resistance

Chemical Inertness

Outstanding Electrical Properties’

Full-Range Radiant Energy 
Transmission

VITREOSIL fused quartz prod
ucts can be supplied in an un
usually large variety of types 
and sizes. Also fabricated to 
specification to meet semi-con
ductor requirements.

TRANSPARENT VITREOSIL
For ultra-violet applications, 
metallurgical investigations and 
processes, chemical research and 
analysis, photochemistry, spec
troscopy and physical, optical 
and electrical research and pro
duction operations. Send specifi
cations for your requirements. 
Please use coupon below.

See our ad in
Chemical Engineering Catalog

Book on Safer Shipping
Preservation, Packaging, and Packing of Mili
tary Supplies and Equipment
One of the primary lessons of recent years, is that 
close coordinated control of all phases of preser
vation and packaging of equipment and supplies, 
is essential to the material readiness of the Armed 
Services. Further, the cost of proper presen ation 
and packaging can be materially reduced through 
strict adherence to this manual. The purpose of 
the manual is to present proven methods which 
by their utilization will protect material from de
terioration such as damage by moisture, living 
organisms, or from physical damage. Copies of 
this 326-page publication are available from the 
Government Printing Office for $1.75. Specify 
Catalog No. D10L11:38-230/3.

THERMAL AMERICAN 
FUSED QUARTZ CO., INC. 

18-20 Salem Street, Dover, New Jersey

Electron Devices

ASA C42.70-1957, Definitions of Electrical 
Terms, Group 70, Electron Devices

An electron device, as used in this standard, is 
a device in which conduction of electrons takes 
place through a vacuum, gas, or semi-conductor. 
The various sections of this standard cover defini
tions of electron emission; elements and elec
trodes; electrode voltage, current, and power; 
circuit characteristics of electrodes; electrode 
admittances; tube definitions; beam tubes; photo
tubes, gas tubes, gas-filled radiation counter 
tubes; magnetrons; semiconductor devices; and 
miscellaneous devices. Few definitions in the 
semiconductor field will be found since it was felt 
that there is not as yet sufficient agreement to 
warrant inclusion of these definitions. The same 
comment applies to certain types of electron 
tubes, klystrons, traveling wave tubes, and stor
age tubes, and also to definitions pertaining to 
noise in electron devices. Copies of this standard 

(Continued on page 213)
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PRESENTS

MECHANICAL PUMPS

THERMOCOUPLE GAUGE

PUMPING SYSTEM

VACUUM OVEN

VISIT BOOTH 4508-4510 AT THE I. R. E. SHOW

Name

Company

Address

CIRCLE 537 ON READER-SERVICE CARD

The PW-400 Packaged Pumping System 
features new performance and versatility. 
The vacuum pumping system consists of 
a KINNEY cold trap, high-speed fraction
ating diffusion and two-stage gas bal
lasted mechanical vacuum pump. A 
unique manifold-valve arrangement, 
whereby the intake fitting can be ro
tated through 90° from horizontal to ver
tical, permits easy conversion to a high 
vacuum evaporator.

Featuring ultimate pressures to 10 mi
crons or lower, the new KDH-65 and 
KDH-80 KINNEY Mechanical High Vacuum 
Pumps provide free air displacements of 
65 cfm and 80 cfm respectively. These 
new pumps cover an important range in 
the KINNEY Line, which embraces single- 
stage and two-stage mechanical pumps, 
two and four-stage mechanical booster 
pumps with displacements to 5000 cfm.

Please send me your Bulletin on the use of Vacuum in Crystal 
Growing and Semi-Conductor production

3561C WASHINGTON STREET . BOSTON 30 • MASS

The new KINNEY V0-3 Oven is an impor
tant development for drying and aging of 
transistors, diodes and other semi
conductors. It features three separate 
chambers so manifolded that each cham
ber may be independently evacuated 
Pyrex glass windows enable operator to 
observe work at all times. Forced draft 
heating provides temperatures to 400° F 
and the equipment may be used with 
inert gas atmosphere or high vacuum.

Get this New Bulletin on 
the use ot Vacuum in Crys
tal Growing and Produc
tion of Semi-Conductors

A completely new approach which elimi
nates the need for recalibration or 
matching tubes when replacement is 
required, yet provides instantaneous 
response (14 s. or less) and exceptional 
accuracy (+ or — 10%). The KINNEY 
Compensated Thermocouple Gauge gives 
you complete interchangeability of gauge 
tubes among a number of tubes in one 
circuit, as well as from circuit to circuit. 
Here's new simplicity of control and 
many other advantages



40-K

L SIZE)

FIRST

Dept. C-2

STANDARDS AND SPECS

uce

Write for complete information.

CIRCLE 438 ON READER-SERVICE CARD

Contacts

ASTM No. 56-K, 1956 Supplement to the Bib
liography and Abstracts On Electrical Con
tacts

The 1956 supplement includes 165 references 
bringing the total references, for the basic pub
lication and its supplements, to 2,447. In addi
tion, 13 references were picked up for the period 
1948 to 1954. Most references include abstracts 
of the article. The value of the booklet is in
creased by a subject and author index and a list 
of the publications referenced in the bibliogra
phy. Copies of this supplement may be pur
chased from the American Society for Testing 
Materials, 1916 Race Street, Philadelphia 3, Pa., 
at $1.75 a copy.

Instruments
ASA C42.30-1957, Definitions of Electrical 
Terms, Group 30, Instruments, Meters, and 
Meter Testing

This 39-page publication covers definitions of 
terms encountered in instrumentation. Detailed 
definitions are included for the following topics: 
terms used in the analysis of measurement; gen
eral instrument terms; characteristics of instru
ments; basic types of instruments; parts of in
struments; instrument testing; specific electric 
instruments; instruments used principally in 
communication; instruments used for magnetic 
measurements; bridges (drawings are used to 
help clarify the definitions of various bridges); 
instruments used for temperature measurements; 
miscellaneous instruments; telemetering; meters; 
characteristics of meters; basic types of meters; 
parts of meters; meter testing; instrument trans
formers; and miscellaneous measurement devices. 
This standard is highly recommended as a vital 
portion of any complete electronic library. Copies 
of this publication are available from the Ameri
can Institute of Electrical Engineers, 33 West 
39th Street, New York 18, N.Y. or from the 
American Standards Association.

212

As you

• M-500 -1N1084

Max. Peak Inv. Volts......................400
Max. DC MA............... 100X. . .500 

150X. . .250
Max. RMS Volts................................ 280
Max. RMS MA.............100 X. . 1250

150X...625
Max. Rec. Peak MA. . 1 00°C. . 5000 

150X..2500
Max. Surge Amperes. 100X. . . .30

150 C.... 15

• M-5Ö0

rkes 
arzian

FIRST 
AGAIN

LEAD-TYPE

415 N. COLLEGE AVE., BLOOMINGTON, INDIANA

• 40K -1N1442

Max. Peak Inv. Volts......................400
Max. DC MA................... 55X. . .750

100°C...500 
150X...250

Max. RMS Volts................................ 280
Max. RMS MA................55°C. .1875 

100°C..1250 
150X...625

Max. Rec. Peak MA. . . 55X. .7500 
100X..5000 
150 C .2500

Max. Surge Amperes. . 55 C.... 30 
100X. . . .30 
150X. ... 15

prefer—we can supply you with either ferrule or lead mounting.

Also available—voltage ratings of 100, 200 and 300 volts peak inverse on both types.

In Canada 700 Weston Rd., Toronto 9, Tel. Rogers 2/535 • Export Ad Auriema, Inc., New York City

Cancelled Navy Specs
Index of Specifications and Standards (Used 
by) Department of the Navy, Military Index, 
Volume 3, Specifications Cancelled or Super
seded Since January 1, 1947
This is a list of specs and standards that were 
used by the Navy, but are now superseded or 
cancelled since January 1, 1947. No reference to 
these specs and standards is made in the basic in
dex of current and active specs. This 113-page 
index is available from Government Printing 
Office for 65 cents per ^opy. Specify Catalog 
number D212.10/2:957.

>1
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ALL-VINYL
EPOXY RESIN

COLOR CODE

ALUMINUM FOIL
POLYESTER FILM

For further information write or call

new
Manufacturer: W. H. Brady Co

CIRCLE 445 ON READER-SERVICE CARDCIRCLE 444 ON READER-SERVICE CARD

Stocking Distributor«? 
working samples and

Write factory today for free sample KARAK 
bearing, and information sheet» No. 1164-74.

MINIATURE 
MARKERS

MODEL
253-D-3

The Behlman Invertron is a completely 
electronic A.C. Power Source widely used 
in research and development, production 
testing, test consoles or wherever A.C. 
Power other than that obtainable from 
60 cycle line is required. A variety of 
models cover the range from milliwatts 
to kilowatts, from subsonic to supersonic 
frequencies and for single or multiphase 
output Frequencies may be variable or 
fixed. The Invertron features frequency 
accuracy and stability, exceptional 
regulation and low distortion and noise.

» GUIDANCE OR 
ISTRUMENTATION 
OUR CONCERN?

IF SO... 
INVESTIGATE 
THE BEHLMAN

r Attention, 
all designers

Vinyl-Mylar-Epoxy Markers 
simplify wire identification

200 principal cities. Write for free

.Representatives in all principal cities 
find Canada

TROUBLE-FREE BEARINGS 
...where it counts the most!

KARA« is a mixture of graphite and other forms of carbon. 
Self-lubricating, it solves bearing lube problems many times, 
many ways. It provides freedom of design for the inaccessible 
bearing. Adaptable grades meet varying factors of speed, 
load, temperature, pressure, and material to be handled. 
Unlike metals, it will not melt or seize. It will not 
distort under heat. Results are greatly extended EEB 
bearing life and reduced maintenance. uUK

circuits where Q and stability of capacitance 
characteristics are not of major importance. A 
typical class 2 designation is R2CC20Z5S221M. 
This standard is a revision of REC-107-A. Copies 
of this standard are available from the Electronic 
Industries Association, 11 West 42nd Street, New 
York 36, N.Y. for 80 cents per copy

Bulletin No. 130-D. •
795 W. Glandale Ave., Milwaukee 9, Wis

ELECTRONIC DESIGN • March 5, 1958

are available from the American Institute of 
Electrical Engineers, 33 West 39th Street, New 
York 18, N.Y. or from the American Standards 
Association.

oHiojjjïgijf^
J 12508 Berea Road, Dept. 102, Cleveland 11,Ohio

Capacitors

RS-198, Ceramic Dielectric Capacitors Classes 
1 and 2, November, 1957

Class 1 capacitors are fixed ceramic capacitors 
of a type specifically suited for resonant circuit 
applications or any other applications where 
high Q and stability of capacitance characteris
tics are essential. A ty pical class 1 capacitor type 
designation is R1CC20U2J470G. Class 2 capaci
tors are fixed, ceramic dielectric capacitors of a 
type specifically suited for by-pass and coupling

EIA Standards
EIA RS-202, Recommended Practice for Prepa
ration of Outline Drawings of Electron 
Tubes and Bases, December, 1957
Formulated by the Joint Electron Tube Engi
neering Council, and jointly published by NEMA 
and EIA. this publication supplies the essential 
information required for the preparation of satis
factory tube and base outline drawings on elec
tron tubes and vacuum sealed devices for J ETEC 
application. A tube outline is defined as a draw
ing of a tube which included the dimensional 
characteristics required for interchangeability. 
Copies of this publication are available from 
either the Electronic Industries Association, 11 
West 42nd Street, New York 36, N.Y. or the Na
tional Electrical Manufacturers’ Association, 155 
East 44th Street, New York 17, N.Y. for $1.20 per 
copy.

EIA RS-199, Solid Transmission Lines, Decem
ber, 1957
This standard refers to solid and semi-solid di
electric transmission lines consisting of one or 
more inner conductors, a covering of a layer of 
flexible low-loss r-f dielectric material, surround
ing this a braided outer conductor, the whole 
covered by a protective sheath and in some in
stances a braided armor. Cables covered by this 
standard are primarily intended for use at radio 
frequencies. In general, they have been designed 
for low-loss, stable operation at frequencies up to

Self-sticking Wire Markers now come in seven stock materials 
tailored to job requirements. The Brady “Perma-Code” system 
cuts cost of assembly and installation of electrical and electronic 
parts. They meet NEMA and NMTBA specs and provide perma
nent around-the-wire identification for l/5< per lead.
ALL-VINYL— Recommended for plastic coated wires. Hug tight 
to wires, have superior resistance to soiling.
POLYESTER FILM — Superthin Mylar markers do not bulk. High 
»liplprtrir strength for electronic assemblies.
EPOXY RESIN — Identify oil-immersed wire leads in high vol* 
tage and specialty transformers. Made to order.
ALUMINUM FOIL — Used in elevated temperatures and when ofly 
and solvent conditions demand permanent marking.
VINYL-CLOTH — All-Purpose markers withstand temperatures up 
to 300°F. Available in 2002 stock symbols and numbers.
COLOR CODE — Conform to NEMA specifications. You get 
two-way identification with both color and number.
MINIATURE MARKERS — Specially designed for small diameter 
wires, electronic and subminiature assemblies.
Listed in SWEET’S Product Design File.

RADIO ENGINEERING SHOW
tr Display at the... £* J** New Y’rk 

March 24-27,1958
Booth No. 3926

CARBON COMPANY
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AU Qualified

Applicants

TODAY'S TEMPERATURE

IN PHOENIX!
where Motorola 

offers a high degree 
of opportunity!

Phoenix has just 2 seasons: 
spring and summer. Right now’ 
it's spring in Phoenix, with 
warm, dry, sunny days . . . and 
crisp, clear nights just cool 
enough for restful sleep.

Find out more about the out,»

nity that awaits you in this 
healthful land of sunshine. Why 
not work where it’s fun to live?

If you are qualified 
for one of these po
sitions, write, wire 
or phone Motorola 

in Phoenix today !
ELECTRONIC ENGINEERS, 

MECHANICAL ENGINEERS, PHYSICISTS 
System Analysis, Design and Test
Radar Communications
Navigation Missile Guidance 

Data Processing and Display 
Circuit Design, Development and Packaging

Microwave 
R-F and I-F 
Pulse and Video

digital and Analog
Transistor 
Servos

Technical and Specification Writing 
Printed and Etched Circuitry 

Write: -
Mr. Kei Rowan

Western Military Electronics Center
Motorola, Inc., Dept. B-18

8201 E. McDowell Road 
Phoenix, Arizona

Engineering positions also available at 
Motorola, fnc. In Chisago, Illinois, and 
Riverside, California.

OTOROLA^

CIRCLE 550 ON READER-SERVICE CARD
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Sylvania Offers Exceptional Engineers
NEW PROJECTS. PHYSICAL EXPANSION...

PLUS 3 VITAL INGREDIENTS

1st — work to tn at ch 
your ability

(We’re not chest thumpers at 

Sylvania. But if you’re abreast 

of the latest in the state of the 

art, you’re aware of what’s do

ing - and what’s coming - at 

the Waltham Laboratories.)

2nd — a chance to 
exercise individual 
abilities

(Ask your friends who are al

ready with Sylvania if It’s only 

talk that a man gets ahead at 

Waltham just as far and as fast 

as his own abilities take him.)

3rd — a healthy 
corporate growth

(Sylvania has never mushroomed 

uncontrollably - as a result we 

have never had to cut back 

drastically either. d$/dt has 

steadily and healthily increased 

ever since 1909.)

If you’re looking for hard work (we make no bones about this) and 
meaningful reward with a feet-on-the-ground, growing organization, 
contact Sylvania Waltham today.

SR TRANSISTOR ENGINEERS 
Circuitry, systems, hardware.

SR MECHANICAL ENGINEERS
Design & packaging airborne & ground electronic & electromechanical 
equipment. 5-10 years* pertinent experience required.

SR COMPUTER ENGINEERS
Transistorized digital design, magnetic core memory & input-output 
systems. Experience required in digital computation & data processing, 
prototype design, systems evaluation & testing.

SR MICROWAVE ENGINEER
Development of crystal mixers, detectors, Alters, transmission line 
couplers, harmonic generators & special transmission circuits.

SR SYSTEMS ENGINEERS 
New systems techniques & applications.

MISSILE SYSTEM DEVELOPMENT GROUP LEADERS
Low noise receivers, pulse transmitters, broad band techniques, antenna 
arrays, phase measurement & other instrumentation.

MISSILE SYSTEM ANALYSIS GROUP LEADERS
Radar & antenna system preliminary design.

Send your resume to 
Graydon A. Thayer 

(your confidence will be respected)

Waltham Laboratories

ELECTRONIC SYSTEMS DIVISION

V SYLVANIA v
SYLVANIA ELECTRIC PRODUCTS INC 

100 First Avenue — Waltham, Massachusetts

215
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ENGINEERS and SCIENTISTS 
These are our needs—can you qualify?

These positions are now open at Stromberg-Carlson, fastest-growing division of General Dynamics Corporation:

TITLE DEGREE MIN.YRS. 
EXPER. EXPERIENCE IN

Section Head M.S. or Ph D Physics 10 Antenna theoretical design & propagation. Entire electromagnetic spectrum. Microwave, 
VHF, UHF, VLF Working knowledge of propagation methods. High academic record.

Section Head B.S. or M.S. in E.E. 10 Military electronics. Broad background in design, with specific project administration in 
a recognized electronics laboratory.

Sr. Physicist Ph.D. 5 Solid state devices.
Physicist B.S. in E.E. or Physics 2 Circuit design, emphasis on solid state.
Physicist B.S. in E.E. or Physics 3 Solid state circuit design plus RF & microwave technology.
Sr. Mathematician M.S. Math ? Applied math, emphasis on statistics & probability work.
Sr. Engineer B.S. in M.E. 3 Electronic packaging, heat transfer and mechanisms.
Sr. Engineer B.S. in E.E., Math Minor 5 Network analysis. Familiar with La Place transforms.
Sr. Engineer B.S. or M.S. in E.E. 3 Sonar-transducer design.
Sr. Engineer B.S. or M.S. in E.E. 5 Missile electronics. Guidance systems, checkout & exercise equipment.

Sr. Engineer B.S. or M.S. in 
E.E. or Physics 5 Computers-circuit and/or logical design, primarily digital.

Sr. Engineer B.S. or M.S. in E.E. 7 Communications equipment design. Transceivers, microwave, UHF, VHF, SSB.
Systems Engineer B.S. in E.E. 2 Carrier or multiplex, telephone switching systems.
Design Engineer B.S. in E.E. 2 Transistorized circuitry.
Communications 
Engineer M.S. in E.E. 5 Communication systems design. Emphasis on modulation techniques.

Advertiser

ADVERTISING INDEX

March 5, 1958

AMP, Inc............................................................
Ace Engineering & Machine Co...........
Ad-Yu Electronics .........................................
Airborne Instrument Lab., Inc............. ...
Aircraft Radio Corp........................................
Airpax Products Co..........................................
Airtron, Inc........................................................
Aladdin Radio Electronics Industries, Inc. 
Allegheny Ludlum Steel Corp...................... 
Allied Radio Corp........................................... 
Alpha Metals, Inc..................... ..................
Amco Engineering ........................................  
American Lava Corp.................. . ...............
American Super-Temperature Wires, Inc. . 
Amperex Electronic Corp...............................
Anchor' Metal Co........................................
Anchor Plating & Tinning Co., Inc............. 
Applied Science Corp, of Princeton ......... 
Arnold Engineering Co. . . ....................... 
Arnoux Corp. .........................................
Art Wire & Stamping Co.................................
Assembly Products, Inc...................................
Automatic & Precision Mfg. Co..........

Page

. . 84, 85
......... 119
......... 154
......... 120
.... 163

. . . . 179

......... 77
114

......... 115

......... 148

. ... 121

......... 131
. .. . 8
......... 129 
.. 86, 87
......... 140
......... 153
......... 121
......... 76
......... 198
.... 105
......... 112
......... 182

These positions are in Rochester, N. Y., 
a beautiful, progressive city in the heart 
of the Upstate vacationland. Invigorating 
four-season climate; educational, recrea
tional and cultural facilities unsurpassed 
anywhere in the U. S.

Send the following information: name, address, phone number, degree and num
ber of years of experience—to Fred E. Lee, Manager of Technical Personnel

SC GENERAL GD
CIRCLE

SPUTNIK SPARKS
ELECTRONICS HIRING!

1444 N. GOODMAN STREET • ROCHESTER 3, N. Y.
551 ON READER-SERVICE CARD

HOW TO USE

Baird-Atomic, Inc.................................................  
Barker & Williamson, Inc.................... . . • .
Bart Mfg. Corp....................................................  
Baso, Inc.................... .........................................
Beede Electrical Mfg. Co...................................  
Behlman Engineering Co...................... .........
Bendix Aviation Corp., Eclipse Pioneer Div. 
Bentley, Harris Mfg. Co...................................... 
Biddle, James G. Co............................................  
Birtcher Corp........................................................  
Bourns Laboratories ........................................... 
Brady, W. H. Co..................................... .............
Brand, William & Co., Inc...............................  
Bristol Co......................... .....................................
Bruno-New York Industries Corp......................
Bud Radio, Inc............. .. ..............................
Bulova Watch Co., Electronic Div.................. 
Burke & James, Inc.................... .......................
Burndy Engineering Corp.................................
Burnell & Co., Inc...............................................

. . 27

. . 210 
. . 167 
. . 104 
. . 182 
. . 213 
. . 92 
. . 156 
. . 156 
. . 159 
88, 89 
.. 213 
. . 97 
. 155
.. 143 
.. 153 
.. 133 
.. 144
. . 191

9

The race for scientific supremacy is onl

For the past 30 days our switchboard has been lit 
up like a Christmas tree as calls come in from cor
porations coast-to-coast seeking top caliber engi
neers and scientists to prepare for an estimated four 
billion dollars worth of military Electronics busi
ness.

As a result, THERE NEVER WAS A BETTER TIME 
TO CHANGE JOBS!

If you are an Electronics Engineer, Scientist, or Ex
ecutive interested in a new position, send for our 
free “Electronics Opportunities Rulletin” each 
month listing American's best Electronics jobs with 
America's best Electronics Companies. Starting sal
aries $6,000 to $75,000. Our service is completely 
confidential, nationwide and free to the applicant.

E. B. Shea—Electronics Division

CADILLAC ASSOCIATES, INC.
220 S. State Street — Room 615

Chicago 4, Illinois

THE
HOME REPLY FORM

If you wish to inquire about any of the employment 
opportunities listed in the “Career Section” simply 

circle the appropriate Reader Service number in the 

grey (shaded) area of your Reader Service card. Be 
sure to include your home (or non-business) address 

in the space provided at the bottom of the card. In 

this way, the privacy of your inquiry will be pro
tected while still providing the speed and efficiency 
of ELECTRONIC DESIGN’S Reader Service card system.

Last year ELECTRONIC DESIGN processed more than 

60,000 individual reader cards. Now ELECTRONIC 

DESIGN is first to add a confidential inquiry form— 

one more step to its speeding communications be
tween reader and advertiser.

CBS-Hytron ............................................. ........................................
C. E. M. Co. ...................................................................................
Cadillac Associates, Inc..................................................................
California Technical Industries ....................................................
Celco Constantine Engineering Labs...........................................
Centralab, Div. Globe Union, Inc...............................................
Chatillon, John & Son................
Chemplast, Inc................................
Chicago Telephone Supply Corp.
Circon Component Co.................................... ......................
Clarostat Mfg. Co.............................................................................
Clevite Transistor Products ........................................................
Clifton Precision Products .............................................................
Cohn, Sigmund Mfg. Co., Inc........................................................
Computer-Measurements Corp........................................................
Connecticut Hard Rubber Co........................................................
Consolidated Mining & Smelting Co............................................
Cornell-Dubilier Electric Corp...........
Corning Glass Works . . ................ ...........................................
Couch Ordnance, Inc........................................................................

Daven Co., The .... 
Daystrom Pacific Corp. 
Dejur Amsco, Inc. . .. 
Delco Radio, Div. General Motors 
Deutsch Co., The ................ 
Diamonite Products Mfg. Co. 
Donner Scientific Co...............  
Dow Chemical Co., The . . . 
Dressen-Barnes Corp...............  
Driver-Harris Co..................................
DuMont, Allen B. Laboratories, Inc., Industrial Tube Div. . 
DuPont, E. I. de Nemours & Co., Plastics........... .............. 
DuPont, E. I. de Nemours & Co., Film Dept........................  
Durant Mfg. Co................ ...................................... ...............

204 
151 
216 
147 
197 
165 
157 
135 
158 
136
53 
11
13

183 
51

176 
25
23 
21

178

. 82 

. 123 

. Ill 

. 78 

. 149 

. 30 

. 145 

. 63 
. 169 

10 
. 43 
. 83 
. 147 
. 161

ESC Corp....................................................................................... 31, 55
ETA Products Co. of America ............................................... loo
Eastern Industries, Inc. .........................................................• • • • f 1°
Eitel-McCullough, Inc............................................................ 124, 125
Elcor, Inc.................................... ....................................................
Electric Storage Battery Co. ............................................. .... 2«CIRCLE 552 ON READER-SERVICE CARD
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Engineering Opportunity...

Research and

Advertiser Page

Epoxy Products Div.

161

Co., Heavy Military Div................
Co., Metallurgical Products Dept.

152,

45
3

171
147
195

G-L Electronics Co. 
G-V Controls, Inc.

Semi-Conductor Div. ....
Lamp Div.............................
Laminated Products Dept.

101, 146, 
. ... 194,

Motors Corp., New Departure Div, 
Radio Co............................................  
Transistor Corp.................................

102, 103 
. 98, 99

Co., 
Co, 
Co, 
Co,

Ceramics Corp............................
Co., Apparatus Sales 
Co., Receiving Tubes 
" Power Tubes . . .

Electro Instruments, Inc..........................................
Electro-Motive Mfg. Co..........................................
Electro Tec Corp......................................................
Electronic Fabricators .................. .....................
Electronic Measurements Co...................................
Electronics International Co..................................
Emerson Electric......................................................
Englehard Industries, Inc., Baker Platinum Div,

94, 95 
. . 61 
.. 122 
.. 214 
.. 131 
.. 127 
.. 137 
.. 207
. . 52

Fafnir Bearing Co.............................................................................. 149
Farley & Loetscher Plastics Div. ................................................ 150
Fenwal Electronics, Inc............................................................ .. 139
Ferroxcube Corp, of America .........................................  143
Fütors, Inc. .......................................................................... .... 96
Fluke, John Mfg. Co., Inc............. ................................................ 180
Freed Transformer Co., Inc............................................................ 2

Development 
Manager

ENGINEERS
TECHNICAL PUBLICATIONS

General 
General 
General 
General 
General 
General 
General 
General 
General 
General 
General 
General

Electric 
Electric 
Electric 
Electric 
Electric 
Electric 
Electric 
Electric

Genisco, Inc...............................
Giannini, G. M. & Co.............
Good All Electric Mfg. Co. .
Gorn Electric Co......................
Graphic Systems.....................
Grayhill Moldtronics, Inc. ..
Gries Reproducer Coro..........
Gudebrod Bros. Silk Co., Inc.
Guitón Industries .......

Hart Mfg. Co............. ..................
Hassall, John, Inc..........................
Haveg, Industries, Inc...................  
Haydon, A. W., Inc. . . .............. 
Haydon Switch........... ............
Heinemann Electric Co.................  
Heli-Coil Corp. ...... ...........  
Heminway & Bartlett Mfg. Co. . 
Hermaseal Co., Inc........................  
Hewlett-Packard Co. ..................... 
Hickok Electrical Instrument Co. 
Hi-G, Inc.......................................... 
Hi Temp Wires, Inc...................... 
Hoffman Semiconductor Div. . . 
Holt Instrument Laboratories . . . 
Hooker Electrochemical Co..........  
Hughes Aircraft Co. . . .............  
Hycor Co., Inc................................

for Potentiometer and 
Transducer Development

137 
118 
217 
108 
177
176 
98

117 
75 
19

116 
148 
151 
183
141 
195

170 
152 
164
155
176

62
69

154 
214

49 
104 
166
50
54 

214 
106
20 

200

Industrial Instruments, Inc..................................................................146
Industrial Test Equipment Co......................................................... 155
International Electronic Research Co............................................ 166
International Rectifier Corp............. . ........................................... 91
International Steel Company........................................................ 126
Iron Fireman Mfg. Co. . . ........................................................... 12

James Vibrapower............................................................................ 138
Johnson, E. F. Company.................................................................. 133
Joy Mfg. Co......................................................................................... 169

Kay Electric Co.................................................
Kearfott Company, Inc...................................
Keithley Instrument Co...................................
Kepco Laboratories .... ............. ...........
Kester Solder Company ................................
Kinney Mfg. Division, N.Y. Air Brake Co.
Kin tel.................................................................
KoTlsman Instrument Corp..............................

178
160
134

81
72

211
39

184

Lambda Electronics Corp. 
Lamtex Industries, Inc. . . 
Lavoie Laboratories .... 
Lenz Electric Mfg. Co. . 
Lepel High Frequency Laboratories, Inc. 
Librascope, Tnc............................................. 
Linemaster Switch Corp............. ...............  
Link Aviation Corp...................... .........

7 
74 
56 

105 
154 
122 
149 
217

Here’s a top opportunity in 
Link’s expanding Research and 
Development program. The man 
to fill this challenging position 
will have a Bachelor of Science 
degree, at least five years’ experi
ence in virtually all types of po
tentiometers, and a general fam
iliarity with transducers.

This is an unusual opportunity 
to direct activities from concep
tion to completion—to advance 
both your abilities and your 
professional career.

Link is located in Binghamton 
near the heart of upstate New 
York’s recreationland. Only 180 
miles from New York City, 
Binghamton provides "home
town” comfort with big-city con
veniences.

Liberal fringe benefit program 
... company-sponsored graduate 
program. For additional infor
mation, or to arrange an inter
view, submit resume to:

Kenneth T. Viali
Manager of 
Engineering 
Employment

LINK AVIATION, INC
BINGHAMTON, NEW YORK

CIRCLE 553 ON READER-SERVICE CARD

An Important New Title 
at General Electric’s
Heavy Military Electronic 
Equipment Department
General Electric right now offers 
technical writers an opportunity 
for increased professional status 
and growth potential. Newly 
designated positions .. . engineer- 
technical publications... require 
above average technical compe
tence for the preparation of 
instruction books and technical 
manuals for HMEE’s complex 
military electronic systems.

ENGINEERS TECHNICAL PUBLICATIONS 
prepare creative manuscript for 
operations, training and field main
tenance handbooks. Subject mate
rial includes circuit theory, systems 
philosophy, operation and installa
tion of heavy radar, sonar, air traf
fic control,ICBM guidance systems.

ENGINEERS TECHNICAL PUBLICATIONS 
must have the academic and prac
tical know-how to gather and 
document material through daily 
contact with design engineers, 
factory test, product service and 
manufacturing personnel, while in
terfering as little as possible with the 
normal daily work of these groups.

Requirements: • U.S. citizenship 
• Ability to secure SECRET clear
ance • BSEE or BS Physics or 
equivalent technical competence.
• Field experience (e.g. military 
electronic equipment maintenance) 
highly desirable. • High talent in 
assimilation, organization and pre
sentation of technical material.

Expense-paid interviews for quali
fied applicants. Please send your re
sume to Mr. George B. Callender.

HEAVY MILITARY 
ELECTRONIC EQUIPMENT DEPT.

GENERAL ELECTRIC
Dept. 66-SI, Court St., Syracuse, N. Y.

CIRCLE 554 ON READER-SERVICE CARD
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164
120

162

Magnecraft Electric Co. 210
Magnetic Amplifiers, 159

113

189

136

Miller, J. W. Co
175

215
Mycalex Corp, of A

214

Narda Ultrasonics Coni,
172

146

144

176

Nothelfer Winding Laboratories Inc.

Ohio Carbon Co, 213
152

146

132

150

184

Polarad Electronic Corp. 209

Quan-Tech Laboratory 142

Corp of AmericaRadio 220

Radio Frequency Laboratories, Inc
Radio Receptor Co.
Rapi-Design, Inc. 153

REFRIGERATION COOLING UNIT Microwave & Power

174

109

140

Hixon Electronics, Inc 150

170

100

Electronics (
205Sanbom Co.
212Sarkes Tarzian, Inc.1500 SERIES PRESSURIZATION UNIT
150

Sigma Instruments,

< CIRCLE 503 ON READED-SERVICE CARD

Ravtheon Mfg.
Tube ... . .

Magnetics, Inc,

Raytheon Mfg. Co., Semi-Conductor

Microdot Division, Felt:

Write for Eastern 
AVIONICS BULLETIN 340

Set Screw & Mfg. Co 
Shallcross Mfg. Co.

Expanding aircraft performance creates new problems in protect
ing electronic equipment under extreme altitude and ambient 
conditions. Eastern’s long experience in the field helps you to 
recommend electronic gear with confidence that performance will 
be reliable at temperatures from — 55r,C to -|-55OC; from zero to 
over 70,000 feet.
Cooling Units, with or without refrigeration cycles, provide safe 
operating temperature limits in electronic equipment. Pressuriza
tion Units that meet government specifications maintain proper 
operating pressures at various altitudes, and utilize dehydrators 
that remove moisture and dust from ambient air. A program 
of research and development continually expands perform
ance ranges to provide customized units to meet your needs.
When your problem is to make your electronic equipment 
perform efficiently under tough conditions, meet the challenge 
by asking Eastern for complete and creative engineering help

INDUSTRIES, INC.
100 Skiff St. Hamden 14, Conn

Navigation Computer Corp 
Northern Plastics Corp.

Minnesota Mining & Mfg. Co
Motorola, Inc............................

Phelps Dodge Copper Pdt:
Philco Corp.................... .Temperature, Pressure, Moisture, Dust

JANUS: 
protector of 
doors to heaven



ANOTHER

SEMICONDUCTOR PRODUCT
FROM TEXAS INSTRUMENTS!

219

140

I 10

HIGH-TEMPERATURE SOLDER TANTALUM WIRE TINNED BRASS CASE196Van Norman Industries
Van Nostrand Co., Inc.

47Varian Associates
Vector Electronic Co.

KOVARVictoreen Instrument Co,

Simmons Fastener Corp.

Pane

130

Sonotone Corp.................................................
Southwestern Industrial Electronics Co. . . .
Southco, Div. South Chester Corp.
Specific Products
Sperry Gyroscope Co.
Sprague Electric Co. .
Stackpole Carbon Co.

tar Stainless Screw Co.
tepper Motors (Land-Air)

181

196

67

158

37, 60

73

144

132

tewart, F. W. Corp........................................
Stromberg-Carlson Co., Div. of General 

Dynamics ....................... . . ..............
irtevant, P. A. Co.
terior Electronics

Switchcraft, Inc.
Sylvania Electric Pdts, Recruitment . . .
Sylvania Electric Pdts, Electronic Div. .
<ynthane Corp.

.'ethnical Pdts Co.
'echnitrol Engineering Co.
félonie Industries, Inc.
Texas Instruments, Inc.
rhermal American Fused Quartz Co. . . .
1‘homas & Skinner Steel Pdts . .
l imes Facsimile Corp.
Tobe-Deutschniann Corp,
Torotel, Inc.
Trans-Sil Corp.
Triplett Electrical Instrument Co. . .

148

1 48

201

173

163

l nion Switch & Signal Division of West
inghouse Air Brake Co...........................

United Aircraft Pdts
Components, Inc.
Radiant Corp.

Pl} wood Corp,
Universal Transistor Pdts

Victory Engineering Corp.

Waldes Kohinoor, Inc.
Ward Leonard Electric Co.
Waters Mfg. Co.

Waveforms, Inc.

99

107

199

168 SOLID TANTALUM CAPACITORS
186. 187

141

193

66

59

141

provide ratings up to
200 uf at 6V
25 yf at 35V

You simplify your printed circuit assembly with 
compact tan-TI-cap capacitors — and reduce costs. Leads 
are anchored within the case to permit sharp bends required 
in miniature circuitry.

You increase your product reliability with tan-TI-cap 
capacitors. Solid tantalum pellets are firmly imbedded to 
resist high and low frequency vibration and extreme shock. 
Solid tan-TI-cap capacitors contain no liquid — cannot 
leak. The electrolyte is semiconductor manganese dioxide. 
You get added dependability from the extremely long shelf 
and service life of tan-TI-cap capacitors.

COPPER, TIN-DIPPED

MnO, ELECTROLYTE 
SOLDER

L NICKEL u PHENOLIC WASHER TANTALUM PELLET

Select from 1 8 ratings —

Westinghouse Electric Corp., Semi Con
ductor Div........................................... 122,

Wheelock Signals, Inc.

Yardney Electric Corp.

171

203

CIRCLE 504 ON READER-SERVICE CARD >

»TRADEMARK OF TEXAS INSTRUMENTS INCORPORATED

Specify tan-TI-cap capacitors . . . newest additions 6-Volt 15-Volt 25-Volt 35-Volt
to the widest semiconductor line in the industry ... for — 22 10 5Mf 4

High reliability in a small package 33 15 10 8
Temperature stability from — 80 to -4-85°C 47 22 15 25
Low dielectric losses 60 33 35
Standard tolerances: ±20% at 25°C 200 100 55

DALIAS 
P.O. Box 312 

FL 2-2691

NEW YORK CHICAGO
99 Park Avenue 4104 N. Harlem

MU 2-7951 NA 5-8330

LOS ANGELES 
1741 Ivar Avenue 

HO 2-6977

AVAILABLE
NOW!

Ask Your

SEMICONDUCTOR COMPONENTS DIVISION



compact camera design for

Here is a new Vidicon that can deliver broadcast-quality pictur ith as littl

lc>25

RADIO CORPORATION OF AMERICA < CIRCLE 470 ON READER-SERVICE C «

Electron Tube Division Harrison, N. J.

RCA-7038 utilizes a 750-mesh screen. It has a resolution capability of 600 lines 
and a spectral response covering the entire visible spectrum.

415 South Fifth Street, Harrison, N. J. 
HUmboldt 5-3900

224 N Wilkinson Street, Dayton 2, Ohio 
BAIdwin 6-2366

Designed for superior performance in broadcast, industrial, and military TV

their RCA Field Representative — at the 
nearest RCA Field Office:

applications, RCA-7038 opens new possibilities

Equipment Sales

744 Broad Street. Newark 2, N J. 
HUmboldt 5-3900

Suite 1181, Merchandise Mart Plaza 
Chicog. 54, III., WHitehall 4-29CO

6355 E. Washington Blvd.
Los Angeles 22, Calif., RAymond 3 8361

live and film pickup-both in color and black-and-white

F >r a bulletin containing technical data and application information on the 
R 7A-7038, write RCA Commercial Engineering, Sec. C-18-Q-1, Harrison. N. J

as 1 foot-candle of illumination on its faceplate. An improved photolayer is 
capable of providing uniform sensitivity—over the entire scanned area. 
All “front-end ” parts are non-magnetic to facilitate registration in 
three-vidicon color TV cameras.

FOR NEW TV-CAMERA DESIGNS

normal signal output!

OOI

0 001
6 8

Waveform-Oscilloscope Pattern Showing Signal 
Output and Uniform Sensitivity of the RCA-7038

RCA-7038 Vidicon Without Side 
Tip (tube shown actual size).

1 5 to 1
INCREASE IN 

EFFECTIVE
SENSITIVITY

0 01 0 1 I 10 100
ILLUMINATION REQUIRED ON TUBE FACE—FOOT-CANDLES

RCA-7038 Provides Higher Effective 

Sensitivity in New Camera Design


	TOROIDAL COMPONENTS

	..ARNOUX miniature

	Radome Material Development

	Communication Theory

	Ferroelectric Survey



	Four more Computer Transistors

	DAILY

	COVERAGE

	DURING

	SPECIAL DISCOUNT

	830 Third Avenue, New York 22, N. Y. Telephone: PLaza 1-5530

	...where to get the best bandpass filters?

	STANDARDS AND SPECS

	Sherman H. Hubelbank




	VITREOSIL

	MEETS YOUR CRITICAL REQUIREMENTS

	TODAY'S TEMPERATURE

	IN PHOENIX!

	V SYLVANIA v

	SOLID TANTALUM CAPACITORS

	200 uf at 6V

	25 yf at 35V

	AVAILABLE





