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SOLID-ELECTROLYTE

CAPACITORS

complete ratings from SPRIIGUE

prompt delivery and

This salid-electralyte Tantalex
Capacitar (shawn 1% times actual
size) is roted ot 4.7 UF, 10 valts
d-c, and is oanly %" in diameter
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Sprague, the pioneer in the production of
solid-electrolyte tantalum electrolytic capac-
itors, now offers prompt delivery on produc-
tion quantities of all standard ratings. New
expanded facilities end production delays in
your assembly of minified transistor circuits.

Typical of these Tantalex Capacitors is the
Type 150D shown above. Its tiny sintered
anode is impregnated with a solid, non-
corrosive, semi-conductor material which can-
not leak under any circumstance. It combines
true miniaturization with electrical stability
previously unobtainable in an electrolytic
capacitor of any type.

Thermal coefficient of these capacitors is
sufficiently low and linear so that for the first
time a circuit designer can think of an electro-
lytic in terms of parts per million capacitance
change. Nominal value is + 500 ppm/ °C. The

by %" lang.

capacitor may be used without derating over
a range from 4 85°C to as low as -80°C, a
temperature at which no other electrolytic has
proved useful.

Solid construction permits the Type 150D
to withstand the severe shock and vibration
encountered in missile and ballistic applica-
tions. Hermetic sealing makes it completely
immaune to humid atmospheric conditions.

Complete performance data covering the
wide range of sizes and ratings are in Engi-
neering Bulletin 3520B, available on letter-
head request to the Technical Literature Sec-
tion, Sprague Electric Company, 235 Marshall
Street, North Adams, Massachusetts.

* K K

Sprague, on request, will provide you with
complete application engineering service in the
use of Tantalex Capacitors.

DON’T FORGET ! —Sprague atso offers prompt
delivery on all ather types of tantalum capacitors
including tubular foil and sintered anode designs.
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ADVERTISEMENT

SERIES II NO. 11

In the January 1958 issue of the Proceedings, Jack Greene, Section
Head in our Department of Applied Electronics, discussed ‘“‘Noise
Factor and Noise Temperature.” In this issue, he covers some related
factors which result from living in a universe that is generating
radio signals at power levels that are beyond our comprehension.

Antenna Noise Temperature

At low radio frequencies, it has
long been recognized that the noise
power received by an antenna from
its surroundings 1s in general higher
than that contributed by the receiver
connected to it. As a result, the effec-
tive input noise level of an antenna-
receiver system at low frequencies is
primarily determined by antenna
noise. At higher radio frequencies
the antenna noise level decreases and
consequently receiver noise becomes
a dominant factor in determining
system sensitivity. However, with the
advent of extremely low-noise re-
ceivers useable at high frequencies
(such as the maser and reactance am-
plifier), an exact knowledge of the
antenna noise contribution becomes
vital since it may determine overall
system sensitivity.

The noise power received by an
antenna from its surroundings is de-
fined as the integral of the product
of antenna gain and the noise power
radiated by the surroundings. For a
receiver of bandwidth, B, it is con-
venient to convert antenna noise
power, P4, to an antenna noise
temperature, T,, by the relation T,
= P,/KB, where K is Boltzman’s
constant. One can also define an an-
tenna noise temperature as the in-
tegral of the product of antenna gain
and the noise temperature distributed
in the antenna surroundings. The
noise temperature distribution is in
general composed of the following
components: (a) noise due to galac-
tic and extragalactic sources, (b)
noise due to discrete “radio stars”,
(¢) noise associated with atmos-
pheric absorption, and (d) noise as-
sociated with terrestrial absorption.
(Man-made interference is not in-
cluded.) The noise temperatures due
to sources (a) and (b) have been
fairly well tabulated by radio astron-
omers, and in general decrease with
frequency. The noise temperature
due to (c) decreases with elevation
angle above the horizon, is a function
of weather conditions, and except for
a few “windows” increases with fre-

* This assumption is pessimistic since the
galactic center has a higher noise tempera-
ture than the galactic pole, and an antenna
does not generally always point toward
the galactic center.

4 WHEN WRITING TO ADVERTISERS PLEASE MENTION--PROCEEDINGS OF THE IRE

quency to an asymptotic value. The
noise temperature due to (d) is a
function of frequency and the condi-
tion of physical surroundings (such
as the type of soil, calm or choppy
seas, etc.) and in general increases
with frequency to an asymptotic
value equal to the physical tempera-
ture of the surroundings.

Other incidental contributions to
antenna noise result from resistive
losses in the antenna, feed, and trans-
mission line coupling the feed to the
receiver. These losses are especially
serious in low noise systems since
they simultaneously attenuate input
signals and generate noise ; thus they
can degrade system sensitivity by
more than the attenuation associated
with the losses,

Computed antenna noise tempera-
ture for a typical 10 foot diameter
parabolic reflector operating at 1000
Mecis shown as a function of antenna
elevation angle in Figure 1. The data
in this figure were computed assum-
ing a) vertical polarization, b) the
antenna is located on a seacoast and
looks over the sea, ¢) the antenna is
always pointed at the galactic center,*
d) no intense “radio stars” are in the
antenna pattern, e) resistive losses in
the reflector, feed, and transmission
line absorb 2% of the incident power,
and f) that the feed produces a para-
bolic illumination taper. One further
assumption requires some explana-
tion. For a given illumination a
theoretical antenna pattern can be
predicted. However, in practical an-
tennas, side lobes not predicted by
this theory result from spillover,
diffraction at the reflector edge and
supporting structures, etc. Because
these incidental minor lobe patterns
vary so widely from antenna to an-
tenna depending on the particular
design, a constant gain of 0.2 is as-
sumed for the whole of the incidental

200
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pattern. This gain figure is represen-
tative of typical parabolic antennas
where no special effort has been made
to minimize these effects.

Figure 1 shows T, is about 105
deg. K when the 3 db point of the
main lobe is on the horizon, and de-
creases to an asymptotic value of
about 55 deg. K as the elevation angle
increases. At present, masers with an
effective noise temperature of about
25 deg. K are available, and hence
for the antenna described, the an-
tenna noise temperature would be
substantially higher than the maser
noise temperature for all elevation
angles. Because of this, efforts are
now being made to minimize the in-
cidental minor lobe pattern in de-
signing antennas for low noise sys-
tems, since this not only minimizes
the antenna noise temperature, but
simultaneously increases antenna
main lobe gain.

From the above discussion it is
clear that when low noise systems are
considered, one cannot simply as-
sume that the receiver noise temper-
ature determines system sensitivity,
but must carefully evaluate the con-
tributions of the antenna and its sur-
roundings as well,

A complete bound set of our second
series of articles is available on request.
\Write to Harold Hechtman at AIL for
your set.

160 OLD COUNTRY ROAD, MINEOLA, L. I, N. Y.
Phone Ploneer 2-0600
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Meet the need for closer tolerance power wirewound resistors
with these thoroughly reliable, low cost Sprague Blue Jackets—
available in a full wattage range from 3 to 218 watts. The minia-
turized axial lead units shown here are now availuble in re-
sistance tolerances to 1% and 2% as well as standard 5% . Blue
Jackets are designed for utmost stability under extreme condi-
tions. Leads are anchored securely to resistor hody without
danger of disturbing connection of lead and fine resistance wire
when lead is flexed during installation. You can depend upon
Blue Jackets for simplified, safe production and top perform-

y 3,5, 10
watt axial lead

Blue ]ﬂckets 0w

available in values
dozon to one ol for

imcreased useful-
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MINIATURE AXIAL ’ LEAD RESISTORS
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ance characteristics. u
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Write a numeral here

on new Bell Labs machine

A new devize invented at Bell Laboratories “reads” a numeral while it is being written
and instantly converts it into distinctive electric signals. The signals may be employed to
make a numeral light up in a display panel, as above, or they may be sent to a computer or
to a magnetic “memory” for storage.

The writing is done with a metal stylus on a specially prepared surface. Two dots, one
above the other, are used as reference points. Seven sensitized lines extend radially from
the dots. Transistorized logic circuits recognize numerals according to which lines are crossed.

The concept of a number-reader has interesting possibilities as a new means of commu-
nication from humans to machines. For example,
in an adjunct to a telephone, it might provide inex-
pensive means of converting handwritten data into
signals which machines can read. The signals
could be transmitted through the regular telephone
network to a teletypewriter or computer at a distant
point. In this way, a salesman might quickly and
easily furnish sales data to headquarters, or a
merchant might order goods from a warehouse.

Tom Dimond, a B.S. in E.E. from the Uni-
. . .. versity of Iowa, demonstrates an experi-
fields of inquiry than the transmission and recep-  mental model of his number-reading

tion of sound. The experimental number-reader is  invention. A similar device can also be made

Modern communication involves many more

q to read alphabetical characters. Small size
but one example of Bell Telephone Laboratories and low power requirements result from

work to improve communications service. transistor circuitry.

BELL TELEPHONE LABORATORIES
World Center of Communications Research and Development
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Size [EEES Y = nl =
CK7079 CK7083
TWIN AMPLIFIER
TRIODE PENTODE
Gm 5000* 5000
u 20*
Heater volts 6.3 6.3
Heater mA 300 200
Plate volts 100 120
Plate mA 8.5* 7.5
Approximate Approximate
prototype prototype
CKolll CK5702WA
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*Each section

JINDUSTRIAL TUBE DIVISION

Relioble Minioture ond Subminiature Tubes ® Voltage Reference
Tubes ® Voltage Regulator Tubes ® Rectifiers ® Nucleonic Tubes

Mev, 1928

(

for critical missile, airborne
and other applications

Raytheon CK7079 and CK7083 Reliable
Subminiature Tubes operating at rated heater

voltage reach 90% of the 3 minute plate cur-
rent in 10 seconds from a cold start. They
meet military specifications for reliable tubes
as well as sweep frequency vibration tests to
500 cycles, 10 g.

The Raytheon type CK7079 specification in-
cludes a pulse emission test with a minimum
limit of 1 ampere peak cathode current per
section as well as an 800 ma peak current
pulse life test for 200 hours.

Newton, Mass.: ........... 55 Chopel St., Bigelow 4-750C
New York: ................. 589 Fifth Ave., Plozo 9-3900
Chicago: ..9501 Grand Ave., Franklin Park, NAtional 5-6130
Los Angeles: ..5236 Sonto Monica Blvd., NOrmandy 5-4221
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column each month those meetings of IRE,
its sections and professional groups which
include exhibits,
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Western Joint Compnuter Conference,
Ambasador Hotel, Los Angeles, Calif.

Exhibits: Mr. David F, Weinberg, Ramo-
Wooldridge Corp., P. O. Box 45067,
Airport Station, Los Angeles, Calif.

May 12-14, 1958

National Aeronautical & Naviga-
tional Electronics Conference, Day-
ton Biltmore Hotel, Dayton, Ohio.

ERA’s TRANSISTORIZED
Exhibits: Mr. John Kinnally, 203 Talbott

H I G H c U R REN T Bldg., Dayton 2, Ohio.

REGULATED POWER SUPPLIES June 46, 1958

Armed Forces Communications &
, H
o
"‘»

/

A

& Exhibit, Sheraton-Park Hotel,
Washington, D.C.

Exhibits: Mr, William C. Copp, 72 West
45th St., New York 36, N.Y.

June 5-6, 1958

Second National Symposium on
Production Techniques, Hotel New
Yorker, New York, N.Y.

Exhibits: Mr. Robert W. Swiggett, Pho-
tocircuits, Inc., Glen Cove, L.I., N.Y.

[
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Electronics Association Convention
Ratings up to 12 Amps!

\

o lIdeal for Battery Substitution e Motor and Relay Control June 16-18, 1958. .

e Computers 0 Ao = Secqr!d National .Conyenhon on

o Life Testing Racks e All High Current Laboratory or "1/‘ g;{glar&'ailiicgft:‘:xmlg% Sheraton-Park
. L I trial Applicati s , DC.

O LTI ) O T e = Exhibits: Mr. L. David Whitelock, Bu-

The high current transistorized power supplies first introduced %‘;pﬁ; E]lectr(giés Div., Dept. of Navy,
by ERA has important features not available in later imitations: stington, L0.L.

August 19-22, 1958

S

e Continuously Variable OQutput e Positive or Negative Outputs Western Electronic Show and Con-
e Fast Transient Response Ungrounded ?A ven'tion, Ambgssador Hotel and Pgn
o Low Output Ripple e Terminals on Front and Rear Pacific Auditorium, Los Angeles, Calif.
iy . e Hinged Panel for full Accessibilit .'_/j Exhibits: Mr. Don Larson, WESCON,
e Positive, Negative, Zero et el v/ = 1435 La Cienega Blvd., Los Angeles,
percent Regulation Control e High Efficiency l [ Calif.
: o e low Heat Dissipation
e Line FreQUen.cy Insensitive p G hp o = September 2224, 1958
e Remote Sensing o (Compact, Light weight \ Nati 1S . Tel
Instant Warm-up Time ational Symposium on Telemeter-
e Constant Current Overload O % ing, American Hotel, Miami Beach,
Protection e Moderately Priced = Fla.
TYPICAL STOCK MODELS "/J 3 Exhibits: Mr. L. P. Clark, Tele-Dynamics,
e — S — = =¥ Inc., 5000 Parkside Ave., Philadelphia
Model Volitage Current Output DC Price f-x: 31. Pa
Number VvDC Amps. R (obms) FOB Factory ! J O .
~ TR32-4 6-32 04 0.01% _ $375.00 — October 8-10, 1958
TR32-8 6-32 0-8 0.006* $410.00 - . . a o1 ens
R — e — 00z T - IRIF tar'}adxa:l Cé)nv(:inlxon, Exhibition
TR150-1 20-150 0-1.0 0.1 ~ $425.00 ark, loronto, Lanada.
TR300-1 170-300 0-1.0 02 $605.00 Exhibits: Mr. Grant Smedmor, IRE Cana-

dian Convention, 1819 Yonge St., To-

. A . S
Typical Values, adjustable to zero or negative, ‘ 1 ronto, Canada

Models listed are stock units. Other designs available to
customer specifications. Write for quotation. A“ Ocmbf" o, ) . .
— National Electronics Conference,
Pioneers in Semi-Conductor and Transistorized Products. 7 Hotel Sherman, Chicago, IlI.
First Mi?ia!uriud Pov;or Pnclg\. I First Transistor Applié:ﬁon Power Supplies. | Exhibits: Mr. J. S. Powers, National
First Transistorized Power Supplies. First Constant Current nerators, ics .
First Automatic Transistor Test Equipment. First High Current Semi-Conductor Regulated Suppli (Ii:]elrc;lroqr;lced(l;onfertincle]e], 84 East Ran
First Dual Output Tubeless Supplies. First “E" Core Transistorized Converters/Inverters, olph St., icago 1, 1],
First Packaged Transistor Circuits. First High Power Semi-Conductor Frequency Changers,

| October 20-22, 1958

Fourth Annual Symposium on Aero-
nautical Communications, Hotel

Manufactured ot ERA’s New and Larger Facilities

Electronic Research

Utica, N.Y.
H Exhibits: Mr. Robert E. Gaffney, 50
Assoc.a'esl In c. CEnter 9-3000 Cambridge Rd., Whitesboro, N.Y.

67 Factory Place, Cedar Grove, N. J.

(Continued on page 10A4)
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KAY ELECTRIC

@%yﬂ

A COMPLETE RANGE of RANDOM NOISE
and NOISE GENERATORS, 3-26,500 MC

///r

Measurement of
Receiver Gain,
Indirect Calibration of
standard Signal Sources,

Measurement of
Noise Figure

SOURCES

xay Mega-Node Sr. 250-8

Your specific needs for noise figure measurement can be met by one

or more instruments from the Kay Electric Company’s compre-
hensive range of six instruments and 17 Microwave Assemblies.

P .
Instrument | Frequency Noise Figur Hutput Impedance Price*
& Cat. No. Range (mc) Range (db) (ohms)
| =
AL y K 0-16 at 50 ohms unbal.—50, 75, 150, 300,0
Mega-Node 2808 | S8 0 33,8 at 300 ohms | bal.—100, 150. 300, 600,90 | $325.00
_—___—_——_. — — "___——- IR - — - - - - - B - -
Mega-Node 175-A 50-500 0-19 balanced—300 | $325.00 \
e - — - ——————— o | — — — g
/l{(-_qu-~]\"ulp 403-A 3-500 0-19 unbalanced—50 T $325.00
/vhw-,’\’mlr-.s‘r.- 250-B | 10-3000 0-20 unbatanced—50 s790.00j1
5.400 0-23.8 depending | ynbalanced as specified | $1395.00 |
on impedance e
Rdu-Node 600-A 10-3000 020 “inbal. nom. 50 | $1865.00
1120-26,500 15.28 or 15.8 waveguide ¥
$725.00

i 1000A | ~3700-4200 | 0-158 aveguide
Micro- Node 10777 37004200 § B RT _waveguide

FWith Microwave Mega-Nodes as Accessory — Prices below

Microwave Mega-Nodes — argon and factor of -0.05 db per degree above 32°C.
fluorescent gas discharge tubes. Noise out- No correction required for argon tubes.
h power cables and fittings-

put of 15.8 *+0.25 Wb for fluorescent tubes: Supplied witl
ly for any waveguide size:

15.28 +0.1 db for argon. Fluorescent tubes Power 3Supp
equipped with thermometer for correction $95.00.
R e — _ 1
waveguide Type Flange Frequency Catalog No. Price® {
AN AN mc. Argon Fluor.
 RGB9.U uG-417/V | 1120-1700 \ 3124 $595.00
T RG-69/U_ UG-a17/U | 1200-1400 311-A 310-A $395.00
~ RG-104/U ~UG-435/Y 1700-2600 7T7 +8I0A $495.00
T RG-112/U UG-553/U | 22003300 | " 880-A | $495.00
"~ RG-48/U ~uG-218/U 26003900 | 261-A  260A $175.00% %
~RG-49/V UG149/U | 3900-5850 L 271A _ 270A | $175.00% %
TRGSOU | UG-3a8/0 | 5850-8200 “281-A 280-A |  $175.007% |
RG-51/U_ UG-51/U ~7050-10,000 291.A  290A | $175.00% %
T RGS52/U | UG-39/0 | 8200-12,400 | 3014 300-A | $175.00+ %
RGO/ L UG-419/V 12,400-18,000 | S521-A s | $250.00
RG-53/U UG-425/U_ "18,000-26,500_] 53lA T " $250.00
+4 Any three plus power supply: $595.0C. Any in excess of three: $167.00 ea.
«* None available.
s Write
*All pri or 1958
prices f.0.b. factory. Kay Catalog

KAY ELECTRICCOMPANY

Dept. I-5
- Maple A
PR venue
OCEEDINGS OF THE IRE .y » Pine Brook, N. J ci
ay, 1958 ° pitali 6-400
(o]
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HUGGINS
LOW NOISE TWT AMPLIFIER

L-BAND—1.0 TO 2.0 KMC

$1500.00

f
f/ 10 1.2 14 16 18 20

d Freq. KMC
R. F. PERFORMANCE

FREQ. RANGE . . . . .. 1.0-1.8 KMC . . . 1.0-2.0 KMC
SMALL SIGNAL GAIN. . 25 DB (MIN.). . . 25 DB (MIN.)
NOISE FIGURE . . . . .. 10 DB (MAX.) . . 11 DB (MAX.)

Noise Figure, db
o 0

6 TO 8 WEEKS DELIVERY

POWER SUPPLY REQUIREMENTS

HELIX VOLTAGE . . . . . .. 165 TO 190 VOLTS
COLLECTOR VOLTAGE . . . 165 TO 190 VOLTS
CATHODE CURRENT . . . . . 0.65 TO 0.80 MA

2 HELIX CURRENT . . . . . . , <10 PA

. ANODE NO 1 VOLTAGE . . 0 TO 20 VOLTS
ANODE NO 2 VOLTAGE . . 0 TO 20 VOLTS
ANODE NO 3 VOLTAGE . . 0 TO 100 VOLTS

A ANODE NO 4 VOLTAGE . . 420 TO —10 VOLTS

‘ HEATER VOLTAGE. . . . . . 4.0 7O 6.3 VOLTS
) 3 HEATER CURRENT . . . . . . 0.45 TO 0.7 AMPS
iR, MAGNETIC FIELD . . . ... 1000 GAUSS

MECHANICAL CHARACTERISTICS

R.F. CONNECTORS . . . .. TYPE N MALE
D.C. CONNECTOR . .. .. WINCHESTER M9P
CAPSULE LENGTH . . . . . . 15%2 INCHES
CAPSULE DIAMETER . . . . . 1.0 INCH

NET WEIGHT . .. ... .. 1.0 POUND

THE HUGGINS HA-14 IS A BROADBAND AMPLIFIER OPERATING OVER THE 1000
MC BANDWIDTH WITH NO MECHANICAL OR ELECTRICAL ADJUSTMENTS
REQUIRED. THE REDUCED NOISE FIGURE OVER THAT OBTAINABLE IN A
STANDARD TWT AMPLIFIER MAKES THIS TUBE PARTICULARLY USEFUL IN
INCREASING THE SENSITIVITY OF BROADBAND MICROWAVE RECEIVERS.
CONSIDERABLY IMPROVED NOISE PERFORMANCE CAN BE OBTAINED OVER
RELATIVELY NARROW SPECIFIED BANDS. PLEASE STATE SPECIFIC BANDWIDTH
AND OUTER FREQUENCY OF INTEREST WHEN MAKING INQUIRY.

A general catalog giving detailed description of our products is
available at your request on company letterhead.

HUGGINS LABORATORIE

711 HAMILTON AVE. MENLO PARK 2, CALIFORNIA
DAvenport 6-3090 TWX Palo Alto 52

manufacture
development

engineering
design
research
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Meetings with Exhibits

(Continued from page 84)

October 27-29, 1958

Eust Coast Acronautical and Naviga-
tional Electronies Conference, Lord
Baltimore llotel & 7th Regiment Ar-
mory. Baltimore, Md.

Exhibits: Mr. R. L. Pigeon. Westinghouse
Electric Corp., Air Arm Div,, P.O. Box
746. Baliimore, Md.

November 19-20. 1958

Northeast Electronies, Research and
Engineering Meeting (NEREM),
Mechanics Building Boston, Mass.

Exhibits: Mr. Howard 1. Dawes. Gen-
eral Radio Co.. 275 Massachusetts Ave.
Cambridge 38, Mass.

December 3-5, 1958

Eastern Joint Computer Conference,
Bellevue Stratford Hotel, Philadelphia.
Pa.

Exhibits: Mr. L. D. Whitelock. BuShips.
Room 1025. Main  Navy Building.
Washington 25, D.C.

December 3-5, 1958

Second National  Symposinm  on
Global Communieations, St. Peters-
burg. Fla.

Exhibits: Mr. Robert L. Lazarchik, Sperry
Rand Corp., P. O. Box 1828, Clearwater,
Fla.

December 4-5, 1958

PGVC Annual Meeting, Hotel Sher-
man. Chicago. 1l

Exhibits: Mr. Frederick L. Hilton. 4501
Augusta Blvd., Chicago. Il

December 9-11, 1958

Mid-America Eleetronics Convention,
Municipal Auditorium, Kansas City,
Vo.

Exhibits: Mr. Leo Schlesselman, Bendix
Aviation Corp., Box 1159. Kansas City
41, Mo.

March 23-26, 1959

Radio Engineering Show and Na-
tional IRE Convention, New York
Coliseum and Waldorf-Astoria Hotel,
New York, N.Y.

Exhibits: Mr. William C. Copp. Institute
of Radio Engineers, 72 West 45th St.,
New York 36, N.X.

Aprit 16-18. 1959

Sonth Western IRE Regional Con-
ference & Electronies Show, Dallas,
Tex.

Exhibits: Mr. Durward Tucker. WRR,
State Fair Grounds. Dallas, Tex.

A

Note on Professional Group Mectings:
Some of the Professional Groups con-
duct meetings at which there are ex-
hibits. Working committeemen on these
groups are asked to send advance data
to this column for publicity information.
You may address these notices 1o the
Advertising Department and of course
listings are free to IRE Professional
Groups.

May, 1958



Tantatum
Peliet
Firmly
Embedded

EASY MOUNTING

Salid

you get these
Electrolyte

praved gamo
4 leak
henefits!

® BUILT FOR TOUGH DUTY

é‘: ® CAPACITANCE AND IMPEDANCE STABLE FROM -80 T0 +85°C

N 50

2 25 = ~ T, ——

bl = 4/'/ \

w 0 == L 4
S 50 ¢

o -8 -65 -4 -26°C -5 15 35 5 15

TEXAS INSTRUMENTS SALES OFFICES
DALLAS - NEW YORK . CHICAGO . LOS ANGELES
CAMDEN . DAYTON . DENVER

l " ]
DETROIT L] OTTAWA . SYRACUSE . SAN DIEGO \ '\L‘t e
0 N

SAN FRANCISCO ° WALTHAM L4 WASHINGTON D. C.

...immediately available
in production quantities!

YOU get precision performance, tough mechanical con-
struction and clean, compact design when you specify
tan-TI-cap solid-electrolyte tantalum capacitors — avail-
able immediately in production quantities!

YOU are assured of the stability your high reliability appli-
cations require with tan-TI-cap capacitors. Capacitance and
inpedance parameters remain within 5% of rating through-
out entire temperature range ...from -80 to +85°C...
and stable throughout extra-long shelf and service life!

Solid, no-leak construction of tan-TI-cap capacitors pro-
vides pellet with a hard surrounding foundation of high
temperature solder that resists high impact and vibration.
You simplify printed circuit assembly with tan-Tl-cap
capacitors . . . firmly anchored leads can be bent sharply
close to the case for easy mounting in subminiature circuits.

SELECT FROM 18 RATINGS —
6-volt | 22,uf | 33uf | 47 uf | 60 uf | 200 uf
15-volt | 10 15 22 33 100
25-Volt 5) 10 15 85 55
35-Volt 4 8 25

ASK YOUR NEAREST TiI SALES OFFICE FOR BULLETIN DL-C 859
*Trademark of Texas Instruments Incorporated

TEXAS INSTRUMENTS

I NCORPORATED
SEMICONDUCTOR-COMPONENTS DIVISION
POST OFFICE BOX 312 DALLAS , TEXAS



Simple, direct hookup! Direct reading! Five 11-digit

Complete Printed Digital
for Hewlett-Packard

Analog output for strip-chart recorder.

Expanded scale; full scale can represent

1/107. Direct printout from counters; ac-

curacy identical to counter used. Can re-
cord output of many electronic or me-

chanical devices.

-hp- 560A DIGITAL RECORDER

SPECIFICATIONS
-hp- 560A/AR Digital Recorder

Accuracy:
Printing Rate:
Digit Capacity:

Driving Source:

Analog Output:

Print Command Signal:

Paper:
Line Spacing:
Price: -hp- 560A/AR:

Identical to counter used.
5 lines/sec maximum,
11 per line.

Parallel entry staircase voltages.
Descending from 135 to 55 v, 0 to 9.

Proportional to any 3 digits selected. Max-
imum amplitude 1 ma or 100 mv.

1 usec minimum, pos. or neg.
15 v per pulse.

3" roll or folded.

Single or double, adjustable.

(11.digit, cabinet model) $1,390.00
{11 digit, rack mount) 1,375.00
[ 6 digit, cabinet model) 1,265.00
{ 6 digit, rack mount) 1,250.00

Data subject to change without notice. Prices f.0.b. factory.

4648

-

New -hp- 560A Digital Recorder works direct with all
-hp- counters and most other precision electronic count-
ers; no intermediate equipment is needed. It provides a
complete record of all types of test data, plus, through an
analog output, a convenient graphic record of very small
data variations.

The analog output for driving a strip chart recorder
is a voltage or current proportional to the number repre-
sented by any three consecutive digits of recorded data.
The 560A permits expanded scale strip chart recording
and the strip chart can never be driven off scale since
range variation for the 3-digit scale is 0 to 999. Wider
variation merely causes a repetition of the 0 to 999 se-
quence,

Model 560A is a complete, self-contained electronic
instrument normally controlled by staircase voltages and
a print command pulse from an electronic counter. It
may, however, be controlled by other electronic or elec-
tro-mechanical devices. Printing speed is five, 11-digit
lines per second ; secondary or coding data may be en-
tered simultaneously with primary data.

Maximum print capacity of the recorder is five, 11-
digit lines per second but instruments can be supplied
with any lesser number of digits desired.

offers the most complete line

WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE
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lines per second!

Record

Satellite
performance...

Counters

-hp- Electronic Counters

-hp- 524B Electronic Counter. Measures
frequency 10 cps to 220 MC, time interval
1 psec to 100 days, period O cps to 10 KC.
Basic -hp- 524B Counter, 10 cps to 10 MC,
$2,150.00. Plug-in Frequency Converters,
Video Amplifiers, Time Interval Unit and
Period Multiplier, $150.00 to $250.00.

-hp- 521A/C Industrial Counter. Accu-
rate, low cost industrial instrument. Meas-
ures frequency, speed, random events, rpm,
etc. Direct readings 1 cps te 120 KC. Time
of count 0.1 to 1.0 seconds, variable display
time. -hp- 521A has 4 place registration ; -hp-
521C has 5 place registration, crystal con-
trolled time base. -hp- 521C, $650.00. -hp-
521A, $475.00.

-hp- 522B Electronic Counter. Compact,
versatile instrument for frequency, period or
time measurements. Measures frequency 10
cps to 120 KC, time interval 10 psec to 105
sec. Reads direct in cps, KC, seconds, milli-
seconds. $915.00.

-hp- 523B Electronic Counter. All-purpose
counter measures frequency 10 cps to 1.1
MC, time interval 3 psec to 27.8 hours, peri-
od 0.00001 cps to 10 KC. Stability 2/1,000,-
000 per week. Reads direct in sec, msec,
psec or KC; automatic decimal. Display var-
iable 0.1 sec to 5 sec or indefinite. $1,2:15.00.

See your -hp- representative or
write direct for details

HEWLETT-PACKARD COMPANY

4648D Page Mill Road ¢ Palo Alto, California, US.A.
Cable *“HEWPACK' « DAvenport 5-4451
Field Representatives in all Principal Areas

NEW -hp- RECORDER PROVIDES VITAL
DOPPLER HEIGHT, RANGE DATA!

Two -hp- 560A Digital Recorders and two -hp- 523B Fre-
quency Counters, connected to radio receivers, provided
important orbital data on Soviet satellites. The installation
in Figure 1 (photo courtesy Stanford Research Institute)
shows the equipment arrangement which produced the tape
showing frequency shift in cps (Figure 2) and strip chart
recordings (Figure 3). Calculation based on Doppler shift
is an efficient method of determining satellite range, height
and other orbital information. Simultaneous Doppler rec-
ords from differing frequencies provide propagation data.
(See -hp- Journal Vol. 9, No. 3-4, for more details.)

W
n N 0 2 4
: 0002 4
0O 0 0 2 6
000 2 7
00027

0O 0 0 2 8
00029
00 0 2 9
0003 !
000 3 1

0O 0 0 3 3

A 38833
J 80034
0035

= 88811
03 7

= 60038
O 0 0 3 8

0O 0 0 3 9

0O 0 0 4 0

0O 0 0 4 1

0O 0 0 4 3

0O 0 0 4 3
00045

0 0 0 4 8
00045

L BUBs Y

Figure 1. -hp- digital recorders, counters and dual trace oscillo-
seope assembled for satellite tracking.

Figure 2. Printed tape from ~kp- 560A similar to that used during
satellite measurements. Note Doppler frequency shift in cps.

S ENTERIG

RANCE

=== 55 ) A B == S S

= e
r

TCREASNS (R —

—/ 0¢ AT 40NC—

==
A

SE——T YT s Wt
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Figure 3. Strip-chart recording of 40 MC transmission from Soviet
satellite. Note Doppler shift during 3-minute -period when satel-
lite transmitter was continuously keyed.

of precision electronic counters
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Recipients of the 1958 IRE awards are (above lef! to right): E. L. Ginzton, winner of the Lieb-
mann Memorial Frize: R. L. Kyhl and 1. F. Websgier, co winners of the Baker Award; C. P,
Ginsburg, winner of the Zworykin Television Prize Award; and E. W, Allen. Jr., winner of the
Diamond Memorial Award. Below-- The 1958 i RE President, D. G. Fink (lef1), congratulates
AW lll.xll. uponm his receipt of the IRE's Medal of Honor for his inventions in the field of elec
tron tubes.

1958 IRE NATIONAL CONVENTION
Record 54,500

Above, left—Retiring IRI~ president J. T, Henderson (right) turns
over the gavel to inceming IRE president D. G. Fink at the annual
meeting. Above, right—An oveiflow crowd listens to the Tuesday
evening session, a hizhlight of the convention. The session featured a
panel on “Electronics in Spare” which consisted of the fallowing (back row. lefi to right): ¥. L. Whipple, Smithsonian Astrophysical Observatory; Maj. D. G. Simons, Holloman Air Force
Base; Seville Chapman, Cornel! Aeronautical Lab.; L. V. Berkner. Associated Universities, Inc.; 8 S. Draper. M.1.T.; (front row. l=ft to right), H. Preston-Thomas Canadian National
Research Council; D. G. Fin, 1958 IR President: Lee DuBridge, President, Calif. Inst. of Te chnology; and J. B, Weisner, M.1.T. Belo. left—G. W. Bailey (lof!). convention chairman
and IRE Executive Secretary. cliats with C. I2. Granqvist of Sweden. 1953 IRE Vice-President. Below, center-—D. G. Fink (l«ff). 1958 IRE President. greets R, C. Sprague, Chairman
of the Board of Sprague Electric Co. and the Federal Re:erve Bank of Boston, who was the banquet guest speaker. He spoke ou *The Federal Reserve and the Illectronics Industry.”
Below, 1ight-—G. L. Haller (left) banquet toastmaster, exchanges anecdotes with P. k. Haggerty, spokesman for the 75 new IRE Fellows, who were honored at the annual banquet.

!

o)
‘-

Ay




Above, left—Maurice Levy of the Canadian Post Office Department headed a five
man team which described during a session the Canadian automation system o
postal operations. Above, right —One session attendee was Howard Coonen, Directing
Postmaster of New York City. shown here as he addressed an 1RE press conference

Left—Iirnst Weber, President of Polytechnic Institute of Brankiyn and IRE Direc
tor, was the featured speaker at the IRE annual meeting on “The Broad Spectrum.

AND RADIO ENGINEERING SHOW
Crowd Attends

Above—E. W. Herold (leff), of C. Stellarator Asso-iates, and W. E. Tolles (right), Ar
borne Instruments Labs., brief the press on the sessions devoted to coatrolled thermom
clear power and medical electronics at a meeting moderated by Lewis Winner, of Brya
Davis Publishing Co.. and conventian vice-chairman of publidty.

Above—Among the many interesting papers were those given by (left to righ?)
E A. Sack of Westinghouse on electroluminescent displays, Gordon Teal of
Texas Instruments on engineering education, and Seville Chapman of Cornell
Aeronautical Lah. on space flight propulsion. Right—P. C. Goldmark, President
of CBS Laborato: ies, demonstrated far the first time a stereaphonic disk that can
also be played on standard long-playing phonographs for monaural listening.




Above—The operation of MOBIDIC, a mobile, completely transistorized, general-purpose

digital computer on wheels, is explained to these two members of the United States Army
Signal Corps.

Exhibits

at the

Above—A mobile antenna for use at frequencies between ShOW
200 and 4000 mc, has a 28-foot diameter reflector which
i3 sactionalized for storage within its mounting tower.
Retractable wheels in the tower can be used for towing.

Above—The electronic spectroanalyzer determires the identity of chemicals
by the quantity of infrared waves which are absorbed. Major units are a spec-
trophotometer, a recording device, a “library,” and a high speed electronic
computer. It is useful in medical electronics and nuclear radiation analysis.

Left—A submarine homing torpedo has been developed for the U'. S. Navy.

Below l‘l}e Administrative Committee of the Professional Group on Broadcas Laeser, €. H. Owen, chairman, and Carl Smith, Standing (left to right) are: Dana
Trav.‘smi.:smr' Systems held :their annual breakfast meeting just prior to the IR} Pratt, Lewis Winner, ex-officio, R. J. Rockwell, George Town, O. \W. B. Reed, Jr.,
Natio1al Convention. Seated (lef! to right ) are: R. N. Harmon, T. E. Howard, P. B ex-officio, W. L. Hughes, and G. W. Hagerty, secretary-treasu-er.

g - R !
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NEW! From the Laboratories of General Ceramics

0

PROCEEDINGS OF THE IRE

030" -+ 0.002
050" =+ 0.002

These new 50 mil O.D. cores are now available in
General Ceramics S-4, the material that has proven
so successful in such vitally important systems as
the SAGE computer. Switching time is less than
one mierosecond with 550 ma full drive. At recom-
mended operating conditions, the “ONE” output
voltage is greater than 60 millivolts; the “ZERO”
output voltage is less than 6 millivolts. Cores are
provided in two quality levels, to .015 AQL and to
6.5 AQL. Dimensions are .050” O.D., .030" L.D.

50 MIL O.D. Memory Cores
for Transistorized
High Speed Memories

and .015” in height, all with tolerances of = .002".
General Ceramics has designed and built special
equipment for core testing to insure that each unit
meets established electrical properties. 50 mil O.D.
cores are supplied in production quantities in two
quality levels. Parts are shipped according to MIL
Specification 105A to 0.015 AQL or 6.50 AQL. For
complete information on this core write General
Ceramics Corporation, Keasbey, New Jersey, for
Bulletin 326 ; address Dept. P.

GENERAL CERAMICS

Industrial Ceramics for Industrial Progress. .. Since 1306

- Z = i Z
. == o
> o » I f% d
’, “ . ".. Z = S\:ﬂ ) ]
\ & e “\\\sl 1 ’ | p.
< % : \\\\Q\ STy i
N / 3 \\\\\n t §
w e "\-f‘ v v
\ 2 |
PRECISION MAGNETIC “ADVAC" HIGH SOLDERSEAL
FERRAMIC CORES STEATITES MEMORY PLANES TEMPERATURE SEALS TERMINALS
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IRE News and Radio Notes

WayNe UNIVERSITY JoINs NEC

The 1958 National Electronics Confer-
ence, the 14th Annual Forum on Electronic
Research, Development, and Application,
will be held at Chicago, Ill., at the Hotel
Sherman, on October 13-15.

Wayne State University of Detroit,
Michigan has been added as a participant,
and is the ninth institution of higher learning
to join the ranks of the NEC.

Sponsors of the conference are the IRE,
American Institute of Electrical Engineers,
Illinois Institute of Technology, and North-
western and [linois Universities.

Participants in the conference, in addi-
tion to Wayne, are Notre Dame, Purdue,
Michigan State, Michigan and Wisconsin
universities, Electronic-Industries Associa-
tion, and Society of Motion Picture and
Television Engineers.

PROCEEDINGS NOW AVAILABLE

Proceedings for the Tenth Southwestern
IRE Conference are available now. They
cost $3.00 for registrants, and $3.50 for
separate orders. They are reproduced in the
sanie format as the /RE National Conference
Record and the WESCON Record. The issue
will be copyrighted to protect the authors.
Copies of the proceedings may be ordered
from the San Antonio Section magazine,
The Analog, Box 7948, Univ. Station,
Austin 12, Tex., or from the registration
chairman, Tenth SWIRECO, Box 55, San
Antonio 6, Tex. The proceedings will carry
the full text as prepared by the author of
every paper given in the technical sessions,
the winning paper of the Region 6 Student
Paper Contest, and an abstract of all student
papers entered in the Student Paper Con-
test.

MISCELLANEOUS IRE PUBLICATIONS

The following issues of miscellaneous publications are available from the Institute of
Radio Engineers, Inc., 1 East 79th Street, New York 21, New York, at the prices listed

below:
Price
Publications per
Copy
Component Symposia
Proceedings of the 1954 Electronic Components Symposium, May 4-6, 1954,
Washington, D. C. $4.50
Proceedings of the 1957 Electronic Components Symposium, May 1-3, 1957,
Chicago, 111 5.00
Electronic Computer Conferences
Proceedings of the Joint AIEE-IRE-ACM Western Computer Conference, Feb-
ruary 11-12, 1954, Los Angeles, Calif. 3.00
Proceedings of the Joint ATEE-IRE-ACM Western Computer Conference, March
1--3, 1955, Los Angeles, Calif. 3.00
Proceedings of the Joint ATEE-IRE-ACM Western Computer Conference, Feb-
ruary 7-9, 1956, San Francisco, Calif. 3.00
Proceedings of the Joint ATEE-TRE-ACM Western Computer Conference, Feb-
ruary 26-28, 1957, Los Angeles, Calif. 4.00
Proceedings of the Joint AIEE-IRE-ACM Eastern Computer Conference, De-
cember 1012, 1951, Philadelphia, Pa. 3.50
Proceedings of the Joint AIEE-IRE-ACM Eastern Computer Conference, De-
cember 8-10, 1954, Philadelphia, Pa. 3.00
Proceedings of the Joint AIEE-IRE-ACM Eastern Computer Conference, No-
vember 7-9, 1955, Boston, Mass. 3.00
Proceedings of the Joint AIEE-IRE-ACM Eastern Computer Conference, De-
cember 10-12, 1956, New York, N. Y. 3.00
Proceedings of the Joint AIEE-IRE-ACM Eastern Computer Conference, De-
cember 9-13, 1957, Washington, D. C. 3.00
Magnetic Amplifiers Conference
Proceedings of the Conference on Magnetic Amplifiers, April 5-6, 1956, Syracuse,
N.Y. 4.00
Reliability and Quality Control in Electronics Symposia
Proceedings of the National Symposium on Quality Control and Reliability in
Electronics, November 12-13, 1954, New York, N. Y. 5.00
Proceedings of the Second National Symposium on Quality Control and Relia-
bility in Electronics, January 9-10, 1956, Washington, D. C. 5.00%*
Proceedings of the Third National Symposium on Reliability and Quality Control
in Electronics, January 14-16, 1957, Washington, D. C. 5.00
Proceedings of the Fourth National Symposium on Reliability and Quality Control
in Electronics, January 6-8, 1958, Washington, D. C. 5.00
Telemetering Conference
Proceedings of the 1953 National Telemetering Conference, May 20-22, 1953,
Chicago, l1ll. 2.00

* | RE member rate—$3.00.
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Calendar of Coming Events
and Authors’ Deadlines*
1958

PGMTT Symp., Stanford Univ., Stan-
ford, Calif., May 5-7

Western Joint Computer Conf., Ambas-
sador Hotel, Los Angeles, Calif.,
May 6-8

Nat'l Aero. Elec. Conf., Dayton Bilt-
more Hotel, Dayton, Ohio, May 12—
14

Spring Assembly of Radio Tech. Comm.
for Marine Services, Ben Franklin
Hotel, Phil., Pa., May 13-15

IEE Convention on Microwave Values,
Savoy Place, London, England,
May 10-23

PGPT Symp., Hotel New Yorker, New
York City, June 4=6

Int’l Automation Exposition & Con-
gress, Coliseum, New York City,
June 9-13

Nat'l Soc. of Prof. Engrs. Annual Mtg.,
Chase-Park Plaza llotel, St. Louis,
Mo., June 11-14

PGMIL Convention, Sheraton-Park
Hotel, Wash., D. C., June 16-18

Nat’'l Summer Mtg.,, Inst. of Aero.
Sciences, Ambassador Hotel, Los
Angeles, Calif., July 8-11

Spec. Tech. Conf. on Nonlinear Mag.
and Mag. Amplifiers, Hotel Statler,
Los Angeles, Calif., Aug. 6-8

Elec. Radio & Standards Conf., Univ. of
Colo. and NBS, Boulder, Colo., Aug.
13-15 (DL*: Apr. 15)

Int'l Conf. on Semiconductors, Univ. of
Rochester, Rochester, N. Y., Aug.
18-22

WESCON, Ambassador Hotel and Pan-
Pacific Audit.,, Los Angeles, Calif.,
Aug. 19-22 (DL*: May 1, R. C.
Hansen, Microwave Lab., Hughes
Aircraft Co., Culver City, Calif.)

Int’l Conf. for Analog Computations,
Strasbourg, France, Sept. 1-7

Int’'l Cybernetics Conv., Namur, Bel-
gium, Sept. 3-10 (DL*: June 1,
Secretariat, 13, rue Basse-Marcelle,
Namur, Belgium)

Int'l Nuclear Elec. Conf. UNESCO
House, Paris, France, Sept. 16-20
Nat’l Symp. on Telemetering, Ameri-
cana Hotel, Miami Beach, Fla.,

Sept. 22-24

Indus. Elec. Conf.,, Rackham Mem.
Audit., Detroit, Mich., Sept. 24-25

PGEWS Symp., New York City, Oct.
2=-3

IRE Canadian Convention, Exhibition
Park, Toronto, Can., Oct. 8-10

Nat’l Electronics Conf., Hotel Sherman,
Chicago, Ill., Oct. 13-15 (DL*: May
1, L. W. Von Tersch, Elec. Eng.
Dept., Mich. State Univ., E. Lansing,
Mich.)

PGCS Symp. on Aero. Communications,
Hotel Utica, Utica, N. Y., Oct. 20-22

Nat’l Simulation Conf., Dallas, Tex.,
Oct. 23-25 (DL*: June 25, D. J.
Simmons, Rte. 8, Box 447, Ft.
Worth, Tex.)

* DL =Deadline for submitting ab-

stracts.
(Continued on page 20A4)
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Bobbinless

Resistors

@ Exceptional Stability — Permanent change in resistance e Less than 0.29, resistance change with humidity (MIL-
less than 0.29, under most environmental conditions, R-93 moisture resistance test).

® Guaranteed Close Tolerance— Resistors guaranteed to O Less‘ than 0.2% resistance change with temperature
be in tolerance under normal conditions of measurement. cycling (MIL-R-93).
Tolerances down to + 0.05%, available in standard sizes e Withstands extreme vibration and shock due to unique
depending upon resistance value. Closer tolerances or construction and encapsulation method.

matched multiples available on request. @ Extremely Stable— Less than 0.3%, resistance change

@ Low Inductance and Low Capacitance Characteristics with load life or 100% overload (MIL-R-93).
with reproducible uniform frequency response. ® Low Temperature Coefficient Wire available.

RECTANGULAR

Dimensions Resistance CTS Type
Wattage tinches) (Ohms) Number

3/4" x 3/16" x 1/4" 1.0-10,000
3/4" x 3/16" x 3/8" 1.0-100,000
3/4" x 3/16” x 1/2" 0.5-100,000
1" x 3/16” x 1/4” 0.5-100,000
1" x 3/16" x 3/8" 0.1-100,000
17 x 3/16" x 1/2" 0.1-200,000
1" x 3/16" x 3/4” 0.1-300,000
1" x 3/16" x 1" 0.1-400,000
1-1/2” x 3/16" x 1" 0.1-600,000
2" x 3/16" x 1” 0.1-1,000,000
2-1/2" x 1/4" x 2" 0.1-2,500,000

TUBULAR

3/4” x 1/8" 10-5,000
1" % 1/4" 0.5-25,000
1" x 3/8" 0.1-250,000
1-1/¢" x 1/2" 0.1-1,000,000

Special dimensions, tolerances, wattage ratings, etc. can be made to your exact specification.

Either axial or radial leads available on all rectangular types.
SOUTHEASTERN

(Forits, Cuts, Pusrto Rico) Write for further details today.
enz Sales Co. .
P. Q. Box 178
No. Miami Beach 62, Florida CANADIAN SUBSIDIARY EAST COAST OFFICE SOUTHWESTERN U. S. A, SOUTH AMERICA
Phore: FR 4-1301 s C.C. Meredith & Co., Ltd. 5 Haddon Avenue {Texas,Oklahoma) Jose Luis Pontet
Streetsville, Ontario Haddontield, New Jersey John A. Green Company Buenos Aires, Argentina
Phone: Taylar 6-1141 Prone: Haddontield 9-5512 137 Parkhouse Street Montevideo, Uruguay
TWX No. Haddonfield 529 Dallas 7, Texas Rio de Janeiro, Brazil
Founded Ph la. Phone: Market 7-3129 Phane: Riverside 3266 Sao Paulo, Brazil

CHICAGO TELEPHONE SUPPLY




Calendar of Coming Events
and Authors’ Deadlines*

(Continued from page 18A4)

EIA-IRE Radio Fall Meeting, Sheraton
Hotel, Rochester, N. Y., Oct. 27=-29

East Coast Aero. & Nav. Elec. Conf.,
Lord Baltimore Hotel and 7th Regi-
ment Armory, Baltimore, Md., Oct.
27-29 (DL*: May 15, W. A. Scanga,
Aircraft Armaments, Inc., Cockeys-
ville, Md.)

1958 Electron Devices Meeting, Shore-
ham Hotel, Washington, D. C., Oct.
30-Nov. 1 (DL*: Aug. 1, S. T.
Smith, Code 5240, Naval Research
Lab., Wash, 25, D. C.)

Conf. on Elec. Tech. in Medicine &
Biology, Minneapolis, Minn., Nov.
12-14

Atlanta Section Conf., Atlanta-Biltmore
Hotel, Atlanta, Ga., Nov. 17-19

NEREM, Mechanics’ Bldg., Boston, g
Mass., Nov. 19=20 At the recent annual b of the Washington Section, IRE President D. G. Fink delivered the dinner address

: A and presented eight Fellow awards. Three Section members also received distinguished service citations, and
Acoustical Soc. of Amer., Chicago, IlL., six student members were awarded certificates. The picture above shows. from left to right; N. H. Street of
Nov. 20-22 . George Washington Univ., R. J. Lindsey, Jr. and Wilbert Mason fram Howard Univ., and George Abraham.
Elec. Computer Exhibition, Olympia, Section Vice-Chairman of the Student Affairs Committee, who made the presentations of the six student awards.

London, Eng., Nov. 28-Dec. 4

Eastern Joint Computer Conf., Belle-
vue-Stratford Hotel, Philadelphia,
Pa., Dec. 3=5

Nat’l Symp. on Global Comm., Colonial
Inn, Desert Ranch, St. Petersburg,
Fla., Dec. 3=5 (DL*: Aug. 1, M. R.
Donaldson, Elec. Commun., Inc.,
1501 72nd St., N., St. Petersburg,
Fla.)

PGVC Annual Mtg.,, Hotel Sherman,
Chicago, Ill., Dec. 4=5

Mid-Amer. Elec. Convention, Mun.
Audit., Kansas City, Mo., Dec. 9=-11
(DL*: Aug. 1, Wilbert O’Neal, The
Vendo Co., 7400 E. 12th St., Kansas
City, Mo.)

1959

Rel. & Qual. Control Nat’l Symp.,
Bellevue-Stratford Hotel, Phil., Pa.,
Jan, 12-13 l

Transistor-Solid State Circuits Conf.,
Univ, ot Pa., Philadelphia, Pa., Feb. [
12-13 f

IRE Nat’l Convention, Coliseum and
Waldorf-Astoria, New York City,

Mar. 23-26
Nuclear Cong., Cleveland, Ohio, Apr. 5~
10
SW Regional Conf., Dallas, Tex., Apr.
16~18
9 H .
N"tl:[ Aero Elec. Conf., Dayton, Ohio, Getting ready for the 1958 WESCON are (left to righ): Gerald Goldenstern, registration vice-chairman; Fred
ay 4-6 R ) MacKenzie, arrangements vice-chairman; Louis HoMand, program committee member; Spencer Viarian, arrange-
Seventh Region Conf., Univ. of New ments chairman; and W. E. Peterson, convention director, WESCON is scheduled for Aug. 19~22 at Los Angeles.

Mezx., Albuquerque, N. M., May 6-8

Elec. Components Conf., Ben Franklin
Hotel, Phil,, Pa., May 6~8

WESCON, San Francisco, Calif., Aug.
18-21 (DL*: May 1, R. C. Hansen,
Microwave Lab., Hughes Aircraft
Co., Culver City, Calif.)

Int'l Congress on Acoustics, Stuttgart,
Germany, Sept. 1-8 (DL*: May 15,
LLE. Zwicker, Stuttgart N, Breit-
scheidstr. 3)

Nat’l Electronics Conf., Hotel Sherman,
Chicago, Ill., Oct. 12-14

East Coast Aero & Nav. Conf., Balti-
more, Md., Oct. 26~28

1959 Electron Devices Meeting, Shore-
ham Hotel, Washington, D. C.,
Oct. 29-31

Nat'l Automatic Control Conf., Hotel
Sheraton, Dallas, Tex., Nov. 4-6

* DL =Deadline for submitting ab-

stracts. About 1000 engineers and scientists atterded the recent Reliability & Quality Control Symposium. Sympasium
program chairman, Clifford Ryerson (left}; Maj. Gen. F. L, Ankenbrandt (center), keynote speaker; and M. M.

Tall (right), general chairman, discuss the successful program of speakers, including one from England.
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Headquarters for
‘Military Closures=

Precision Drawn MIL-T-27A
Specification Cases and Covers from
AF to OA Inclusive Available from Stock

Depend on HUDSON for complete stocks of deep .
drawn closures to the most critical military and
commercial specifications. Economical standardized
HUDSON components, available with hundreds of
modifications, meet all but the most unusual design
requirements. Complete cover assemblies can be sup-
plied to specification ; custom cases can be produced
quickly and at minimum cost. Call or write for catalog
on standard closures or send drawings for quotations
on special cases, metal stampings or sub-assemblies.

Quality Metal Stampings
and Precision Drawn Closures

/ HUDSON

TOOL & DIE CO » INC

18-28 MALVERN ST., NEWARK 5, NEW JERSEY

Telephone M Arket 3-7584
Teletype No. NK 1066
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LiBrarY OF CONGRESS CIIANGES
NAMES OF Two PUBLICATIONS

Effective immediately, the names of two
Library of Congress monthly publications,
which serve as keys to new literature coming
into this country from the U.S.S.R. and
East Europe, will be changed from “Lists”
to “Indexes.” The purpose of the change is
to indicate to scientists and other scholars
not familiar with the monthlies that they
are more than mere “booklists” and that
they contain information about the content
of new Russian and East European books
and articles.

‘The Monthly List of Russian Accessions,
which enters its 11th year of publication in
April 1958, becomes the Monthly Index of
Russian Accessions. The Government Print-
ing Office sells it for $12 a year ($15 abroad).

The East European Accessions List, pub-
lished since 1951, becomes the East European
Accessions Index. 'The GI’O sells it for $10
a year ($12.50 abroad).

The change in the names of the two
bibliographies does not mean a change in
the editorial content of either one. [t should
also be noted that they contain information
about the content of books and articles, not
translations of entire books and articles.

Each index gives in English a monthly
account of new material in a variety of sub-
ject fields as received from the U.S.S.R. and
East Europe by the Library of Congress and
by other American research libraries. The
translation of all titles of books and articles
into English and the elaborate subject
guides in English permit a researcher who
has no command of Russian or East Euro-
pean languages to identify easily the mate-
rial important to him.

AIEE HoLps MAGNETICS MEETING

The AIEE-sponsored 1958 Special Tech-
nical Conference on Nonlinear Magnetics
and Magnetic Amplifiers, convening at the
Hotel Statler, Los Angeles, Calif., Aug. 6—
8, 1958 will present a technical program
divided into four sessions. This will include
technological and theoretical aspects of non-
linear magnetics and magnetic amplifiers,
computer applications, special purpose de-
vices and applications, and “new frontiers”
in this ever-expanding field. Displays by
forty manufacturers in the magnetics field

will be an additional feature of the program.

For the first time through a technical
conference, the AIEE will offer a scholarship
in the name of the author of the best judged
technical paper, presented to the university
of his choice.

INTERNATIONAL CONFERENCE ON
AcCoUSTICS MEETS IN STUTTGART

The Third International Congress on
Acoustics will be held Sept. 1-8, 1959 in
Stuttgart, Germany. It is sponsored by the
International Commission on Acoustics and
arranged by the “Verband Deutscher
Physikalischer Gesellschaften” together with
the “Nachrichtentechnische Gesellschaft des
Verbandes Deutscher Elektrotechniker” and
the “Verein Deutscher Ingenieure.”

The technical sessions will be held in
Stuttgart’s “Liederhalle” and in the lecture
theaters of the “Technische Hochschule
Stuttgart.”

The program will cover the entire field
of physical and technical acoustics with some
preference to noise and vibration control,
electroacoustics, architectural acoustics and
physical acoustics. Invited papers are
planned on the following subjects: acoustical
methods in solid state physics, sound propa-
gation in gases under low pressure, turbu-
lence and sound, cavitation, investigation
of molecular structure by ultrasonics,
physiological acoustics, psychological acous-
tics, stereophony, room acoustics, building
acoustics, noise control, information theory,
and speech.

In addition to the technical program,
participants will enjoy a combined technical
and sightseeing excursion to Munich as well
as bus trips to the environs of Stuttgart.

Modern acoustical and electrical measur-
ing devices will be shown in a special in-
dustrial exhibition in connection with the
congress.

Alien participants, especially those from
overseas, will be given the opportunity to
visit German research institutes before or
after the congress.

Further information can be obtained
from Dr.-Ing. Eberhard Zwicker, Stuttgart
N, Breitscheidstr. 3. Announcements of con-
tributed papers, which are accepted until
May 15, 1959, must be sent to the same ad-
dress.

1958 IRE President D. G. Fink (center) chats with A, G. Clavier (left) and Henri Busignies (right) on a recent

tour of the IRE Northern New Jersey Section, Mr,

Clavier and Mr. Busignies are IRE Feliows and vice-

president and technical director, and president, respectively, of the Federal Telecommunication Laboratories.
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7T REGION CONFERENCE EMPHA-
SIZED ELECTRONICS PROGRESS

The Seventh Region IRE Conference
and Trade Show opened at the Hotel Sena-
tor, Sacramento, Calif., April 30-May 2.

Technical sessions on military elec-
tronics, communications, modern engineer-
ing management, industrial electronics, in-
strumentation, microwave development,
electronic devices, and computers revolved
around the conference theme of “Accelerated
Progress in Electronics.” The sessions and
the trade show were held in the Merchandise
Mart Building of the California State Fair
grounds. Student papers were also presented
at an evening session on May 1.

Highlights of the conference were a cock-
tail party on April 30 and an all-industry
luncheon on the following day. The luncheon
speaker was Lewis Dunn, Executive Vice-
President and Chief Engineer, Space Tech-
nology Labs., Div. of Ramo-Wooldridge
Corp., who spoke on “What Future De-
mands Will Space Technology \lake on
Electronic Engineers?”

INTERNATIONAL CYBERNETICS
CoNVENTION DMEETS IN BELGIUM

The Second International Cybernetics
Congress will meet at Namur, Belgium,
Sept. 3-10, 1958. The congress will meet on
Sept. 3, and adjourn briefly for two days to
visit the Brussels Fair before reconvening
again on Sept. 8.

Subjects to be dealt with at the congress
will include information, automatic ma-
chinery, automation, economic and social
effects of automation, cvbernetics and the
social sciences, and cybernetics and biology.
The languages used will be French and Eng-
lish. Papers will be read during the mornings,
and group discussions on these papers will
gather during the afternoons. PPublication of
convention proceedings is also planned.

Those wishing to attend the congress
should contact the Secretariat of the Inter-
national Association for Cybernetics, 13, rue
Basse-Marcelle, Namur, Belgium. The ad-
mission fee for members of the International
Association for Cybernetics is 200 frs.; for
non-members, 400 frs. Authors of papers will
be admitted free.

Authors of papers are requested to send
titles and summaries of their papers to the
Secretariat no later than June 1, 1958. Each
summary should not exceed in length one
typewritten page.

The organizing committee of the congress
is made up of: G. R. Boulanger, president;
René Close, Louis Couffignal, John Diebold,
W. G. Walter, all members; and Josse
Lemaire, permanent delegate.

PROFESSIONAL GROUP NEWS

A special issue of the TRANSACTIONS of
the Professional Group on Circuit Theory,
tentatively scheduled for March, 1959, will
be dedicated to papers on sequential trans-
ducers. This relatively new study forms a
theoretical basis for the understanding of the
capabilities of switching circuits and digital
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Space Wepodon T Work!

...must bhe accurate ... must he reliable

These Qualities are the Standard for
Engineering and Production at Daystrom
Instrument.

Our engineers and production specialists working together as a hard-hitting
team have established an outstanding performance record in the manufacture
of Radar Antenna Pedestals and related intelligence equipment. We have the
necessary machine tools and other facilities to get the job done on a prototype
or volume production basis.

We can meet your immediate requirements or help you plan for your long-
range needs.

Contact us now for complete information about

our qualifications in the Radar Intelligence field.

DAYSTROM INSTRUMENT

Division of Daystrom Inc.
ARCHBALD, PENNSYLVANIA
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computer control, and coding circuits.
Suitable topics for papers submitted for con-
sideration will include: algebra for the termi-
nal description of binary filters; studies of
the memory requirements of sequential cir-
cuits; interrelationships between finite-state
transducers and turing machines; linear and
nonlinear recursive functions and sequence
filters; internal circuit redundancy for pur-
poses of terminal error-corrections; and ap-
plication of old and new synthesis methods
to sequential circuits using transistors, mag-

netic cores, and superconductive elements.
Emphasis will be placed on general theoreti-
cal techniques rather than the design of
specific equipment,

All decisions by the Editorial Committee
as to the suitability of papers submitted for
publication in the “Sequential Transducers”
issue will be made by November 1, 1958,
Papers initially submitted in extended ab-
stract form (about 1000 words) by July 15,
1958 will be given priority in consideration.
In any case the deadline for papers, complete

with standard abstract and drawings suit-
able for reproduction, will be December 1,
1958. The preparation of manuscripts should
follow the suggestions in “Preparation and
Publication of I.R.E. Papers,” Proc. I.R.E.,
November, 1954, pp. 1604-1605.

Please address all correspondence about
the “Sequential Transducers” issue of the
PGCT Transacrions to: D. A. Huffman,
Department of Electrical Engineering,
Massachusetts Institute of Technology,
77 Massachusetts Ave., Cambridge 39, Mass.

1958 National Conference on Aeronautical Electronics

BiLtMoRrE HoTEL, DAYTON, OHio, May 12-14, 1958

MonNDpAY, MAy 12

9:00-12 Noown
Electronics and Space Flight

Moderator: Frank Lehan, Ramo-Wool-
dridge Corp.

Radio Astronomy and Outer Space, F. T.
Haddock, Univ. of Michigan.

United States Satellite, Eberhardt Rech-
tin, Jet Propulsion Lab., California Inst. of
Technology.

Mid-Course Guidance Technigues for
Space Vehicles, A. D. Wheelon, Ramo-
Wooldridge Corp.

New Techniques Required for Navigation,
Guidance and Control of Orbiting Vehicles,
R. L. Berg and F. H. Kierstead, Goodyear
Aircraft Corp.

Ground-to-Space Propagation Phenomena,
E. R. Moe, Lockheed Aircraft.

Hypersonic Vehicle Antenna Design, A. S.
Dunbar, Lockheed Aircraft.

Air Safety

Moderator: D. S. King, Civil Aeronautics
Administration.

Time Shared Indicators for Displaying
Non-Synchronous Data from Two Radars,
R. L. Sorenson, Civil Aeronautics Admin-
istration, Technical Development Center.

High Altitude Automatic Flight Checking
on the Federal Airways System, H. 1. Metz,
Civil Aeronautics Administration.

How Firm [Is our Foundation, K. L.
Brannon, Civil Aeronautics Administration.

Development of ATC Procedures for Civil
Jet Aircraft, P. T. Astholz and T. K.
Vickers, Civil Aeronautics Administration,
Technical Development Center.

Airborne Collision Avoidance Systems,
F. C. White, Air Transport Association,

Electronic Components I
Engineers’ Club—West Room

Moderator: H. V. Noble, Electronics
Components Lab., Wright Air Develop-
ment Center.
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Astro Electronic Component Parts, R. C.
Marshall, Electronic Components Lab.,
Wright Air Development Center.

Behavior of Electronic Components in
Noise Fields, G. \V. Kamperman and J. J.
Baruch, Bolt, Beranek and Newman.

High Frequency Transistor Performance,
Neil DiGiacomo, Electronic Components
Lab., Wright Air Development Center.

Miniature High Frequency Transistorized
Ferri-Inductive Devices, E. Abbot, Emerson
Radio & Phonograph Corp. and Capt. C. K.
Greene, Electronic Components Lab., Wright
Air Development Center.

2-5 Amperes Silicon Power Transistor,
H. W. Henkels and T. P. Nowalk, Westing-
house Electric Corp.

Thermal Design I
Engineers’ Club—East Room

Moderator: Walter Robinson, Consulting
Engineer.

Experimental Results and Application
Considerations for Integrating Evaporalive
Cooling into Electronic Equipment, P. ]J.
Zukauskas, and E. K. Cameron, Martin Co.

A SKW Airborne Evaporative Cooled
Power Amp! fier. . W, Sinith, Martin Co.

Electronic Cooling by Simultaneous Ieat
and Mass Transfer, A. R. Saltzman, B, T,
Plizak, L. F. Tomko, and J. Nycum, Johns-
ville Naval Air Development Center.

Cooling Techniques for Electronic Devices
Operating at 300-500°C Ambient Tempera-
ture, J. P. Welsh, Cornell Aeronautical Lab.

Thermal Design and Evaluation of Air-
borne Integrated Communication Navigation
Systems, A. H. Schroeder and C. P. Tous-
saint, Collins Radio Co.

Compact Expendable-Refrigerant System
with Maximum Coolant Ulilization, F. E.
Carroll, United Aircraft Products.

Communication Systems
Biltmore Ballroom
Moderator: Tom Rogers, Communica-

tion Lab., Air Force Cambridge Research
Center.

A Digital Data Transmission System
using Phase Modulation and Correlation De-
tection, F. A. Losee, Hughes Aircraft Co.

Improved Communications Through Syn-
chronous Delection, R. J. Lutze, General
Electric Co.

Auwuroral Zone-to-Air-Ground Communica-
tion Problems, W. R, Vincent, R. L. Leada-
brand, and A. M. Peterson, Stanford Re-
search Inst.

Air-to-Ground Meteor-Burst Communica-
tions, A. M. Peterson, Stanford Research
Inst. and Irwin Roth, Stanford Res. Inst.

Current Problems in Ionospheric Scatter
Communications, Ross Bateman, Page Com-
munications Engineers, Inc.

Design of Point-to-Point Communication
Systems for 400 to 600 Mile Paths, W. E.
Morrow, Jr., Lincoln Lab., M.I.T.

AFTERNOON
2:00-3:15 p.M.

Panel Discussion A: Electronics and
Space Flight

Biltmore Ballroom

Moderator: F. \W, Lehan; I’anel Mem-
bers: F. T. Haddock, Eberhardt Rechtin,
A. D. Wheelon, R. L. Berg, F. H. Kierstead,
E. R. Moe, and A. S. Dunbar.

3:45-5:00 p.Mm.

Panel Discussion B:
Communication Systems

Moderator: Tom Rogers; Panel Mem-
bers: F. A. Losee, R. J. Lutze, W. R, Vin-
cent, R. L. Leadabrand, A. M. Peterson.
Ross Bateman, W. E. Morrow, Jr., and
Irwin Roth.

2:00-5:00 p.M.
Navigation I—Doppler
Engineers’ Club—Auditorium

Moderator: J. L. Dennis, Consulting
Engineer.
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Custom designed cooling is our business at Ellis and Watts. For example, we have recently
engineered and built highly specialized equipment for the following applications:

m Liquid coolers for electronic components (bulletin 94)

m Cooling Klystrons with air to liquid heat exchangers (bulletin 95)

m Special units to cool airborne electronic gear (bulletin 99)

m Cooling equipment for huge complex electronic computers (bulletin 102)

m Electronic console and rack coolers (bulletin 105)

m Small portable field units to cool huts filled with electronic gear for missile ground support,
battlefield television, communications and radar (bulletin 106)

m Conditioning systems for Radome shelters (bulletin 108)

m Mobile cooling units for trailer-mounted electronic systems for missile and aircraft ground
support (bulletin 111)

m Units to cool automatic landing devices for carrier and land-based aircraft (bulletin 122)

m Cooling equipment for fixed or mobile flight training simulators (bulletin 124)

m Dewpoint control equipment for pressurized radar waveguides (bulletin 128)

These are but a few examples. On land (MIL-E-5272A), on the sea (MIL-E-16400B), in the air
(MIL-E-5400B) — even in outer space (MIL-E-8189A)— E-W specialized cooling equipment guaran-
tees the performance of your electronic systems, independent of environmental conditions, for
military or commercial applications.

If your project involves cooling . . . it's a job for Ellis and Watts. We are staffed with special-
ists who will analyze your requirements, submit a proposal, design and build equipment promptly
and to your complete satisfaction. Field installation and maintenance services available.

r
{

| Ellis and Watts Products, Inc., Dept. P, Cincinnati 36, Ohio

! Please send the following information:

: [J Bulletin 94 95 99 102 105 106 108 111 122 124 128 (circle numbers desired)
1 O Cooling load calculating Nomogram

: [ Booklet “How to determine requirements for cooling electronic equipment”

I

|
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|

Name.. Title

Company.

Address.
City Zone ...State
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ELLIS AND WATTS PRODUGTS, IC.

Cincinnati 36, Ohio.
Designers and builders of MIL-AC Units
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Back-Scattering Characteristics of Land
and Sea at X-Band, J. P. Campbell, General
Precision Lab.

A Low Noise CW Doppler Technique,
K. C. M. Glegg, Canadian Marconi Co.

AN/APN-78, A Doppler Navigator for
Helicopters, N. L. Laschever, Lab. for Elec-
tronics, Inc.

Continuous Wave Doppler Navigalion,
J. J. Bowden, Ryan Aeronautical Co.

Antenna Transmitter-Receiver, H. C.
Bussey, C. A. Zielinski, General Elec. Co.

Approach and Landing

Arranged and Presented by the Institute
of Aeronautical Sciences

Moderator: C. R. Bryan, Flight Control
Lab., Wright Air Development Center.

Approack and Landing Problems, H. K.
Fletcher and F. O. Powell, Bell Aircraft
Co.

Automatic Approack and Landing Flare
Control, E. R. Buxton, Autonetics Div.,
North American Aviation, Inc.

Airport Surface Delection Equipment at
Idlewild, ]J. E. Woodward, Airborne Instru-
ments Lab.

Components II
Engineers’ Club—West Room

Moderator: A. H. Dicke, Electronic Com-
ponents Lab., Wright Air Development
Center.

A Rugged, Permanent Magnet Focused
1-Watt Traveling Wave Amplifier at S Band,
P. E. Hargrove, Sylvania Electric Prod., Inc.

A Medium Power, High Gain, X-Band
Traveling-Wave Tube for Use in High Per-
formance Aircraft, N. M. Gutlove, Sperry
Gyroscope Co.

A Rugged C-Band Traveling Wave Tube,
Laird Haas, Eitel-McCullough, Inc.

Electron Tube Parameter Variability as a
Restriction on Circuit Design, R. S. Whitlock
and R. C. Radeleff, Electronic Components
Lab., Wright Air Development Center.

Recent Developments and Display Tech-
niques for Aircraft Display, R. W. Deichert,
Allan B. DuMont Labs.

Thermal Design II
Engineers’ Club—East Room

Moderator: J. R. Welsh, Cornell Aero-
nautical Lab.

Paramelers for Rating Heat Trensfer
Fluids, D. R. Fairbanks, Raytheon Manu-
facturing Co.

Design Techniques for Weight Reduction
Within the Evaporative-Gravity Cooling Sys-
tem, Melvin Mark, Consulting Engineer,
Mr. Stephenson and C. E. Goltsos, Ray-
theon Manufacturing Co.

Some Properties of Two Fluorochemicals
Used as Immersion Coolants for Airborne
Electronic Equipment, J. R. Shackleton,
Hughes Aircraft Co.

Correlations of Thermal Performance Data
of Forced Air Cooled Airborne Electronic
Equipment, Walter Robinson, Consulting
Engineer.

Analytical Approachesto Electronic Equip-
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ment Forced Cooling Problems, B. W.
Randolph, Hughes Aircraft Co.
Electron Tube Thermal Performance,

R. L. Santin, General Electric Co.
Circuits

Moderator: Constantine Houpis, United
States Air Force Inst. of Technology.

Video Pulse Reshaping Circuitry with
Application in Purse Train Decoding Equip-
ments, M. H. Murphy and R. W. Griggs,
Packard-Bell Electronics Corp.

Pulse Spectrum Control Technigques for
Close Channel Spacing, H. B. Scarborough
and J. Hobbs, Federal Telecommun. Labs.

Effect of Video Bandwidth on Receiver
Sensitivity, C. R. Ammerman and W. L.
Blair, Haller, Raymond and Brown, Inc.

Some Practical Design Aspects of Mul-
tiple-Tuned Circuils, J. H. Griswold, General
Electric Co.

Synchronous Integrating Circuit, L. E.
Tryon, Raytheon Manufacturing Co.

6:45 p.M.

BiLTMOoRE HoTEL BALLROOM

Annual Banquet

Tuespay, Mavy 13

9:00-12 NooN
Air Traffic Control I
Engineers’ Club—Auditorium

Moderator: V. 1. Weihe, General Preci-
sion Equipment Corp.

The Airways Modernization Board Five-
Year Program, Col. C. B. Fisher, Airways
Modernization Board.

Operational Aspects of the Data Processing
and Display System, R. F. Link, Airways
Modernization Board.

The Data Processing and Display Techni-
cal Program, R. A. Finkler, General Preci-
sion Lab.

Data Acquisition Aspects of the AMB
Five-Year Program, W. N. Pike, Airways
Modernization Board.

Communications for the Five-Year Pro-
gram, Nathan Marchand, Marchand Elec-
tronics Labs.

Telemetering
Engineers’ Club—East Room

Moderator: N. M. Nichols, Univ. of
Michigan.

Advances in Airborne Telemetering Equip-
ment, K. M. Uglow, Consulting Engineer.

Techniques for Interplanetary Telemeter-
ing, Hans Scharla-Nielson, Radiation, Inc.

Future Requirements for Range Telemeter-
ing, C. H. Smith, Autonutronic Systems,
Inc.

Ground-Air-Data Transmission and Air
Traffic Control, 1. H. Bowker, Communica-
tion and Navigation Lab., Wright Air De-
velopment Center and R. G. Ferguson, Air
Research and Development Command.

Computers I
Engineers’ Club—West Room

Moderator: Eldred Nelson, Ramo-Wool-
dridge Corp.

The Central Computer in the Man-
Machine System, R. L. Terry, Litton In-
dustries.

Transac, Transistorized Airborne Com-
puter, G. L. Hollander, Philco Corp.

A Military Aircraft Marshalling System,
H. J. Bramson, Hughes Aircraft Co.

CP-209 Digital Computer Flight Test
Program, R. E. Berri, Librascope, Inc.

A Digital High Speed Coordinate Con-
version System, Max Palevsky, Packard Bell
Computer Corp.

Radar
Biltmore Ballroom

Moderator: L. R. Cutrona, Univ. of
Michigan.

Synthesis of Comb Filters, Warren White,
Airborne Instruments Lab.

Bistatic Radars and Forward Scallering,
K. M. Siegel, Univ. of Michigan.

Application of Pulsed Doppler to Air-
borne Radar Systems, W. W. Maguire,
Hughes Aircraft Co.

Electronic Antenna Scanning, H. R. Senf,
Hughes Aircraft Co.

Application of Precision Tracking Radar
to Location Control and Data Transmission
for an Unmanned Observation Platform,
D. K. Barton, Radio Corp. of America.

Detector Range of CW & Pulse Doppler
Radars, J. J. Bussgang, P. Nesbeda, and H.
Safran, Radio Corp. of America.

Operations Research

Moderator: Max Astrachan,
States Air Force Inst. of Technology.

An Electronics Engineer's View of Opera-
tions Research, ]J. F. Digby, The Rand Corp.

Operations Research in Life Testing, L. G.
Johnson, General Motors Corp.

Operations Research Based on Simulation
for Training, W. C. Biel, System Develop-
ment Corp.

The Monte Carlo Method as a Decision
Aid in  Adrways Modernization, Alfred
Blumstein, Cornell Aeronautical Lab.

United

AFTERNOON
2:00-5:00 p.M.
Forum: Patterson High School

Auditorium

Subject: Air Traffic Control in the Jet Age.
Moderator: Mr. Pyle, Civil Aeronautics
Administration.

WEDNESDAY, MAyY 14
9:00-12 Noow~

Air Traffic Control II
Engineers’ Club—Auditorium

Moderator: Nathaniel Braverman, Air-
ways Modernization Board.

Digital Stmulation of Air Traffic Control
Systems, G. W. Bond, K. S. Gale, and C. J.
Moore, Armour Research Foundation, Illi-
nois Inst. of Technology.

Mathematical Analysis of Some Phases of
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SMOOTH-PERFORMING RING RHEOSTATS

New 100- and 150-watt sizes incorporate latest design improvements

ENGINEERING DATA Naturally, these new 100- and 150-watt ring rheostats give you the
same outstanding, proved design features you get in 25-, 50-, and
e | Raunge | e | Marfeth | Ressince bante | Ren 300-watt sizes. Exclusive “twin-contact” shoes insure uniform con-
tact resistance, extra-smooth resistance change. Two sintered, self-
100R | 100 Watts | 35727 | 1% “°°":n"s’°° 3000 lubricating contacts —one on the coilector ring and one on the re-
sistance winding—can’t gall or seize like metal-to-metal contacts.

150R 150 watts | 4”7 | 1% lto ;o,ooo 3140 They insure long, stable operating life under rated loads.
o Ward Leonard Vitrohm vitreous enamel permanently bonds base
#—Ratings based on a 300°C rise in a 40°C ambient. and core, firmly secures the high-stability resistance wire. Base and
core are of high-density, low-porosity molded ceramic of high dielec-

tric strength.

Contact Shoe: “Twin” metal graphite, equipped . . . o
A new ceramic hub design substantially eliminates backlash. It

with integral copper leaf conductor ribbon riveted to

the control arm. also makes for fast delivery on special shaft requirements.

Contact Arm: Balanced beryllium copper, locked Write for Ward Leonard Bulletin SORR. It gives complete speci-

directly to insulating hub, fications on 25-, 50-, 100-, 150-, and 300-watt ring rheostats. Ward

Base and Core: High-grade ceramic of high die- Leonard Electric Company, 35 South Street, Mount Vernon, New

lectric strength with toroidally wound resistance York. (In Canada: Ward Leonard of Canada, Ltd., Toronto.) es

wire or ribbon of highest stability.

Max. Voltage Spacings: 300 volts in accord- o

ance with Ungerwr::ers’ Iiboratories iquirenfents. LIVE BETTER...£/ectr. lca//y %wﬁ
G
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Control of Air Traffic Flow, R, S. Miller,
Franklin Inst. of Pennsylvania.

The Dead Reckoning Computer in Air
Traffic Control, Paul Weinschel, Ford In-
strument Co.

Communication Capabilities of the Air
Traffic Control Radar Safety Beacon, Kurt
Merl, Ford Instrument Co.

Universal Signalling System for Common
Airspace Control, B. H. Baldridge and E. V.
Hogan, General Electric Co.

Civil Avionic System Design
Biltmore Hotel Ballroom

Moderator: \W. I
nautical Radio, Inc.

The Development of Operational Require-
ments for Civil Avionic Systems, D). S. Little,
American Airlines.

System Concepts in Avionic System De-
sign, H. K. Morgan, Bendix Aviation Corp.

The Design of Airborne Equipment for
Awimic Systems, George Church, Bendix
Radio, Bendix Aviation Corp.

The Airline Contribution to System De-
velopment, B. F. MclLeod, PPan American
World Airways, Inc.

The Integration of Avionic Systems in the
Modern Commercial Aircraft, R. . Jerome,
Douglas Aircraft Co.

Communication and Navigational Aid
Standards for International Civil Aviation,
C. C. E. Bellringer, International Civil
Aviation Organization.

Carues, Jr., Aero-

Computers II
Engineers’ Club—West Room

Moderator: C. C. Goldman, Aeronauticat
Research l.ab., Wright Air Development
Cernter.

A Simple, Transistorized Device for Pre-
cise Digital-to-Analog Conversion, William
Hiatt, General Electric Co.

A Direct Frequency to Parallel Binary
Converter Using Operational Digital Com-
puting Circuils, Edward Ostroff, Lab. for
Electronics.

The Analytic Versus the Spring Flight
Path Program Computer, \V. L. Harmon,
Weapons Guidance Lab., Wright Air De-
velopment Center.

A Coasting Time Computer, Donald Col-
bert, Electronic Communications, Inc.

The ASN-7 Navigation Computer—Pasl,
Present and Future, S. 1. Frann, and ]. A.
Quinn, Ford Instrument Co.

Antennas
Engineers’ Club—East Room

Moderator: T. C. Tice, Antenna Lab.,
Ohio State Univ.

An S-Band Slotted Waveguide Antenna,
R. Fratila, Melpar, Inc.

Tri-Scanner Antenna,
Sanders Associates, Inc.

Omng-Directional Reflecting Lens, . M.,
Lipsey, United States Air Force Inst. of
Technology.

Microwave Wire Antennas, J. \. Kuecken,
Avco Manufacturing Corp., Crosley Div.

Jesse  Butler,

28a

Scimitar Antenna and Its Application to
Modern  Aircraft, E. M. Turner, Aerial
Reconnaissance Lab., Wright Air Develop-
ment Center.

Reliability

Moderator: F. ]. Ruther, Electronic
Computers Lab., Wright Air Development
Center.

The Basis and Use of a Method for Pre-
dicting Reliability, ]J. H. Hershey, Bell Tel.
Labs.

Consideration of Deterioration Effects in
Equipment Reliability Improvement Pro-
grams, S. R. Scott, Aeronautical Radio, Inc.

Engineering Organization for Reliability
Control, C. M. Ryerson, Radio Corp. of
America.

Proof of Reliability, F. ]J. Ruther, Elec-
tronic Components Lab., \Wright Air De-
velopment Center, and L.. D. Smith, General
Electric Co.

Graphical Estimation of Reliability, B. E.
Phillips, Martin Aircraft Co.

AFTERNOON

2:00-3:15 p.Mm.

Panel Discussion C: Civil Avionic
System Design

Biltmore Ballroom

Aoderator: W. T. Carnes, ]Jr.; Panel
Members: D. S. Little, H. K. Morgan, G.
Church, B. F. McLeod, R. H. Jerome, and
C. E. Bellringer.

3:45-5:00 r.M.

Panel Discussion D: Reliability

Moderator: F. ]. Ruther; Panel Mem-
bers: J. H. Hershey, S. R. Scott, C. M.
Ryerson, B. E. Phillips.

2:00-5:00 p.M.

Navigation II
Engineers’ Club—Auditorium

Moderator: Sven Doddington, Federal
Telecommunication Labs.

Airborne Earth Rate Directional Heading
Reference, D). ]J. Atwood, Dynatrol Corp.

The Correlation Air Navigator, A Verti-
cally Beamed Radar, F. R. Dickey, ]Jr.,
General Electric Co.

A Mobile TACAN Beacon; Its Descrip-
tion and Uses, Anthony Casabona, Federal
Telecommunication Labs.

Synchronous Distance Measurement, N. .
Mclver, Bendix Radio Corp.

Semi-Automatic Radar Guidance System
for Manned Aircraft, Vefik Basman, R. C.
Tabor, and R. E. Scott, Univ. of Michigan.

Navigation Methods and Systems, T. .
Haney, Westinghouse Electric Co.

Military System Management

Moderator: P. R. Murray, Air Research
and Development Command.
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Dynamics and Weapons Systems Man-
agement, R. H. Widmer, Convair.

New Challenges for the Systems Manager,
H. \W. Merrill, Martin Co., Denver, Div.

The Key to Weapons System Management
Communication, R. E. Galer, Temco Air-
craft Corp.

Management of the SNARK Missile
Weapon System, George Douglas, Northrop
Aircraft, Inc.

Contractor Management of Military
Weapon Systems, G. Stoner, Boeing Airplane
Co.

The Weapon System Partnership, J. G.
Beerer, North American Aviation, Inc.

Avionic Equipment
Engineers’ Club—West Room

Moderator: Ray Nordlund, Weapons
Guidance Lab., Wright Air Development
Center.

A Missile Command Receiver,
Clemens, Avco Manufacturing Corp.

The Advantages of Dymamic Problem
Simulating Test Equipment, ]J. S. Williams,
Radio Corp. of America.

Design Considerations for Automatic Test
Equipment, Ronald G. Matteson and J. A.
Huie, Stromberg-Carlson Div., General Dy-
namics. Corp.

Static Power Supply Design for Emer-
gency Low Voltage Operation, D. L. Theurer,
Magnavox Co.

J. F.

Production Techniques

Moderator: D. E. Noble, Motorola.

Changes Reach Further than you Think,
D. B. Dobson, Radio Corp. of America.

Why the Air Force Requirement for Burn-
In and Shake-Down of Data Link Equip-
ment, V. ]J. Carpantier, Communication and
Navigation Lab., \right Air Development
Center.

Correlation of Production Failure Reduc-
tion and Field Performance Programs, N. S.
Barnes and D. C. Meeks, General Electric
Co.

A Systematic Method for the Preparation
of Complicated Wiring and Cabling Draw-
ings, E. J. Weber, Martin Company, and
G. E. Alexander, Martin Co.

Plating of Magnesium, A. C. Dwyer,
Raytheon Manufacturing Co.

Simulators
Engineers’ Club—Auditorium

Moderator: \. S. Ilaneman, United
States Air Force Inst. of Technology.

Flight Simulators and Their Uses, D. H.
Lipscoinb, Nortronics, Northrop Aircraft
Co.

The Force Feel Regulator, Mitchell
Streicher, Electronics Communications, Inc.

A General Purpose Artificial Feel System
for Human Factors Research, F. C. Williams,
Hughes Aircraft Co.

Radar Simulator in Optimization of the
Detection Range Performance of a Search
Radar, B. S. Bylinkin, Autonetics Div.,
North American Aviation.
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MID-PACIFIC/TROPO

A new link in America’s communications for
defense is the Pacific radio circuit under
construction for the U. S. Army Signal Corps.

One type of propagation utilized for this important
system will be tropo scatter. The choice was
quite naturally REL radio equipment—driver exciters,
klystron amplifiers, and diversity combiner receivers.

REL’s acknowledged world leadership in tropo scatter

rzflects the unequalled performance and reliability

of REL equipment. More kilowatt miles of tropo apparatus
have been developed and manufactured by REL

than by all other companies combined.

All your specialized communications problems deserve the
imagination and experience of REL.

@ Radio Engineering Laboratories-Inc.
29-01 Borden Ave - Long Island City 1, NY
STillwell 6-2100 - Teletype: NY 4-2816

Canadian representative: AHEARN & SOPER CO - 384 BANK ST « OTTAWA
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Second National Conference on Production Techniques
HoteL NEw YoRrRkER, NEW York City, N. Y., JUNE 4-6, 1958

THEME: “PREVIEWING ELECcTRONIC DESIGN TRENDS”

W. D. Novak
Gen. Precision Lab.
General Chairman

The Second National Conference on Pro-
duction Techniques, to be held at the Hotel
New Yorker, New York City, June 4-6,
1958, will be sponsored by the IRE Profes-
sional Group on Production Techniques.
Conference chairmen are: W. D. Novak,
General Chairman; J. W. Trinkaus, Pro-
gram; R. L. Swiggett, Exhibits; F. Collings,
Local Arrangements; and W. E. Vannah,
Publicity.

A special feature of the conference will
be a session on electronic developments
abroad, attended by speakers from England,
Sweden and Russia, and also reports from
France and Germany.

Registration opens at 9 A.M., June 4, on
the mezzazine of the Hotel New Yorker.
Inspection trips, each limited to fifty per-
sons, will be made to Dumont Labs. in E.
Paterson, N. J. and Western Electric Co. in
Kearny, N. J. Tickets for these trips, to be
taken on June 4 and June 6, can be had at
the registration desk from W. Ellwood,
Inspection Trips Chairman. Plans for a cock-
tail party and banquet are also now under-
way, and tickets for the luncheon on June 5
are available at $3.75 per person.

Advance mail registrations can also be
secured from F. Collings, Local Arrange-
ments Chairman, RCA, Moorestown, N. J.

A dozen exhibits, with space for yet a
few more, will be on display at the Hotel
New Yorker during the course of the con-
ference. Exhibitors will be able to demon-
strate their products and services between
sessions through the courtesy of Gen. Preci-
sion Lab. via a closed-circuit television sys-
tem of the projection screen type to this
highly selective audience. A TV camera will
be at the disposal of all speakers who wish to
augment their talks with live demonstrations
of their equipment.

Papers presented at this conference will
later be made available in the TRANSACTIONS.

JuNE 5, 9:30 A.M.—12 NooN
Tomorrow’s Components

Session Co-Chairmen, F. Collings, Radio
Corp. of America, and J. Brothers, Philco
Corp.
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R. L. SWIGGETT
Photocircuits Corp.
Exhibits

J. W. TriNKAUS
Sperry Gyroscope Co.
Program

Modular Dimensioning of Electronic Parts
far Mechanized Assembly, W. Lane, United
States Army Signal Engineering Labs.

Future Components For Mechanization,
E. Plesser, Philco Corp.

Design for Tommorrow's Capacitor Com-
ponents, A. Tiezzi, Sprague Electric Co.

Circuit Miniaturization, E. Leyonmark,
Photocircuits Corp.

LuUNCHEON

Philosophical Treatment of
Conference Theme

Session Chairman: E. Martin, Sperry
Gyroscope Co.

Com. G. W. Hoover, Weapons and Sys-
tems, Air Branch, ONR.

2:30-5:00 p.M.
Developments Abroad

Session Co-Chairmen: 1. Weir, General
Electric Co., and R. Geshner, Stromberg-
Carlson Co.

The Change-Over in the Production Tech-
niques When Introducing Printed Circuits,
W. Flack, Radio and Allied Industries, Ltd.,
Slough Bucks, England.

Electronic Production and Engineering
Techniques in France, N. Wunderlich, Inter-
national Electronics Corp.

Germany's Training of Workers and
Standardizations in Design and Production of
Electronic Equipment, H. Ruehlemann, Elco
Corp.

Electroforming of Millimetric Waveguide
Components, A. Morrison, Mullard Research
Labs., Surrey, England.

Tide to be announced, Col. E. Kiessling,
USAF Andrews Field, Washington, D. C.

Title to be announced, M. Eisler, Eng-
land.

Tide to be announced, M. Westberg,
Sweden.

A speaker from Russia and his paper will
be announced.

F. CoLLiNGS W. E. VANNAH
Radio Corp. of America Control Eng. Magazine
Local Arrangements Publicity

JUNE 6, 9:00 A.M.—11:30 A.M.
Designing with New Materials

Session Co-Chairmen: L. Schwartz, Rem-
ington Rand Univac, and A. Middleton,
Sandia Corp.

Tuf-Plate Hole for Printed Circuits,
George Geddy, Photocircuits Corp.

Designing with Poly-Strip Flat Wire
Cable, A. Pugh, International Resistance
Corp.

The Impact of Transistors on Military
Electronic Design, A. Jacobsen, Motorola
Inc.

Micro-Modules, Components and Mate-
rials Requirements, V. Kublin, U. S. Ariny
Signal Engineering Labs.

1:00-4:00 p.y.
Production Tool Advances

Session Co-Chatrmen: R. Marder, Stavid
Engineering, Inc., and J. Carr, Melpar, Inc.

Microminiaturization Technigues, M. ].
Finkelstein, M-F Electronics.

Punched Card Controlled Component In-
sertion Machine, K. H. Hazel, IBM.

Evolution of a Small Lot System for the
Production of Electronic Equipment, C. P.
Cardani, United Shoe Machinery Corp.

Mechanized Assembly Equipment for
Small Cup Type Speakers, Nils Lindhe,
RCA.

New Possibilities for Automatically Mold-
ing Small Parts Ecomomically, J. L. Hull,
Hull Corp.

Automation of Floated Gyro Drift Meas-
urements, J. G. Nelson, Minneapolis Honey-
well Regulator Co.

Inspection Trips
Chairman: W. Ellwood, Bell Telephone Labs.

JUNE 4, 1:00—5:00 p.M.

Dumont Laboratories, Inc.,
East Paterson, N. J.

JUNE 6, 8:30 A.M.—1:00 P.M.
Western Electric Co., Kearny, N. J.
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Nickel Alloy Wire FILLED IN 24 HOURS

If we receive your order in the morning, it will be shipped
out before evening . . . this is the new service policy of Driver-
Harris in the manufacture and distribution of 18 most fre-
quently purchased Nickel and Nickel Alloys in wire form
In addition to this new warehouse stocking program, is the
improved delivery schedule for Monel, Grade “A" Nickel,
Inconel. R Monel and some Stainless Steels with lead time
reduced to only 7 days in certain cases. The following list
covers immediate availabilities. For complete detailed current
listing showing all sizes and specifications, contact the nearest
Driver-Harris branch — or call HUmboldt 3-4800 (New
Jersey), REctor 2-9579, 80, 81, 82 ¢New York City).

IN STOCK READY FOR DELIVERY

MONEL ... ..., 25 wire sizes from .0021 to .091
GRADE “A” NICKEL .............. 12 wire sizes from .0025 to .091
GRADE “D” NICKEL .............. 9 wire sizes from .005 to .015

INCONEL ..o, 3 wire sizes from .0253 to .050

)) Driver-Harris Company

HARRISON, NEW JERSEY - BRANCHES: Chicago, Detroit, Cleveland, Louisvilie

STAINLESS STEEL

24 wire sizes from .0016 to .164
6 wire sizes from .007 to.0135
Type 330 ..o, 25 wire sizes from .0063 to .144

NICHROME* . . . . .. .. 65 wire sizes from .0007 to .289
NICHROME* V 62 wire sizes from .00045 to .289
CHROMAX* 35 wire sizes from .0031 to.258
KARMA* | 36 wire sizes from .0005 to .036

ADVANCE* 49 wire sizes from .0008 to .258
MANGANIN 37 wire sizes from .001 to .1285
LOHM* i, 29 wire sizes from .001 to .182
MIDOHM* . 28 wire sizes from .00175 to .182
30 ALLOY .. .., 28 wire sizes from .0015 to.182

LEAD TIME FOR MANUFACTURING WIRE & RIBBON
As low as 10 days far

COLD DRAWN MONEL .. . . . wire sizes from .001 to.1875
GRADE “A"” NICKEL ... ... .. . wire sizes from .001 to .1875
COLD DRAWN INCONEL .. .. ... . wire sizes from .001 to .1875
RMONEL . ........ccoevviii, .wire sizes from .0285 to .204

As low as 7 days for
STAINLESS STEEL wire and ribbon
Types: T-302, T-304, T-305, T-316, T-430, T-446
"T™. REG. U.S. PAT. OFP.

INCONEL & MONEL

T™. REG. U.S. PAT. OFF.
INTERNATIONAL NICKEL
COMPANY INCORPCRATED

Distributor: ANGUS CAMPBELL, INC. Los Angeles, Sar Francisco e+ In Canada: Th: B. GREENING WIRE COMPANY, Ltd., Hamilton, Ontario
MAKERS OF THE MOST COMPLETE LINE OF ALLOVS FOR THE ELECTRICAL, ELECTRONIC, AND HEAT-TREATING INDUSTRIES
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Second National Convention on Military Electronics

JUNE 16, 17, 18, 1958, SHERATON Park HoTEL, WasHINGTON, D. C.

The Second National Convention on
Military Electronics, sponsored by the 1RE
Professional Group on Military Electronics,
will be held at the Sheraton P’ark Hotel,
Washington, D. C., June 16-18, 1958. The
convention theme will be “Missiles and
Electronics—1958” ‘Ad Astra Per Aspera.’
The speaker at the convention banquet, on
the evening of June 17, will be W. M. Hola-
day, Guided Missile Program, Department
of the Defense, who will address the assem-
bly on “Progress in the Guided Missiles Pro-
gram.”

Brig. Gen. W, B. Larew (Ret.) is Presi-
dent of the Executive Committee planning
the convention. With him on the committee
are: P. D. Foote, W. M. Holaday, R. Adm.
\W. D. Irvin, Lt. Gen. J. M. Gavin, R. Adm.
Rawson Bennett, Lt. Gen. C. S. Irvine,
Adm. Arleigh Burke, R. Adm. W. E. Cleaves
(Ret.), Capt. C. L. Engleman (Ret.), and
A. H. Schooley, advisors; Morton Gale,
secretary; L. D. Whitelock, exhibits; Henry
Randall, finance; D. J. McLaughlin, techni-
cal; R. H. Cranshaw, arrangements; B. J.
Goldfarb, Transactions; and George Rappa-
port, public relations.

MoxpAy, JUNE 16
2:00-5:00 p.m.

SPACE VEHICLE ELECTRONICS
(CONFIDENTIAL)

Sponsored by the Air Research and De-
velopment Cominand.

Moderator, To be announced.

Approaches to Microwave Tube Design for
Outer Space Application, J. R. Hayes, Elec-
tronic Components Lab., WADC, Wright
Patterson Air Force Base.

A Ground Controlled System for Firing a
Third Stage of Vanguard, A. B. Bligh, J. J.
Fleming, and D. H. Gridley, U. S. Naval
Research Lab.

Accelerometer-Integrator and Digital Ve-
locity Meter, R. M. Zehr, D. D. Lenhart,
and R. J. Arthur, Bell Aircraft Corp.

Design for Space-Vehicle Control System
Reliability, R. O. Anderson, Flight Control
Laboratory, WADC, Wright Patterson Air
Force Base.

Radiation Characteristics of Slot Arrays
on Conical Surfaces, M. G. Chernin, H. E.
Shanks, and R. E. Plummer, Hughes Air-
craft Co., and R. F. Goodrich, R. W. Klein-
man, A. L. Maffett, C. E. Schensted, and
K. M. Siegel, Univ. of Michigan.

Nuclear Radiation Effects on an Electronic
System, Nathan Ehrlich, Bell Tel. Labs.

RELIABILITY TECHNIQUES
AND PROCEDURES

Moderator, to be announced.

A New Role for Reliability Stress Analysis
~—Systematizing the Attack on Maintain-
ability Problems, H. L. Wuerffel and D. 1.
Troxel, Radio Corporation of America.

A Method for Demonstrating Missiles Re-
currently with Development, J. H. Yuch,
Polaris Project, Lockheed Missile Systems
Div., and Maj. R. G. Harris, USMC.

On the Meaning of Mean Time to Failure,
Trevor Clark, Westinghouse Electric Corp.

Reliability Insight, M. L. Furst, ARMA
Div., American Bosch Arma Corp., and
Denis Krusos, Garden City, N. Y.

Techniques for the Evaluation of Guided
Missile Reliability, R. E. Fontana and C. E.
Parker, U. S. Naval Air Missile Test Center.

DATA HANDLING SYSTEMS
AND DaTta LiNKkS

Moderator: R. M. Maiden, Head Inte-
gration Techniques Section, Naval Re-
search Lab.

A Data Handling Input-Output System
for RAYDAC, ]. P. Harvey, U. S. Naval
Air Missile Test Center.

A Comparison of Binary Data Transmis-
sion Systems, J. G. Lawton, Cornell Aero-
nautical Lab.

Comparative Evaluation and Optimization
of Airborne Target Detection Systems, N. S.
Potter, Westinghouse Electric Corp.

Operational Analysis as Applied to Opti-
mizing Interceptor Weapon System Subsys-
tem Performance Requirements, R. Clanton
and A. Schwartz, Westinghouse Electric
Corp.

A Graph and Digit Printer with Analog
Input, S. D. Warner, Convair,

COMPONENTS FOR THE
MissILE ENVIRONMENT

Moderator, to be announced.

Capacitive Transducers in Missile Guid-
ance Systems, \V. W. Breden, General Elec-
tric Co. .

A Small, Light-Weight Traveling-Wave
Tiche for Military Applications, H. J. Wolk-
stein and R. Pekarowitz, Electron Tube
Div., RCA.

Ultra High Temperature Electronic “Black
Box” Development, W. L. Frisby, Missile and
Ordnance Systems Dept., General Electric
Co.™ =~ .

High Temperature Printed Circuits, ]. ].
Kinsella, Physics of Materials Dept., The
Haloid Co.

TuEespay, JUuNE 17
9:00-12 Noon

RANGING AND TRACKING
(CONFIDENTIAL)

Sponsored by the Air Research and De-
velopment Command.

Moderator: A. A. Varela, Melpar, Inc.

A Passive Ranging System, Joseph Star,
Fairchild Guided Missiles Div.

AZUSA—Missile Tracking and Impact
Prediction, L.. G. Chase, Convair.

Automatic Drone Tracking System, R. O.
Blackert, Motorola, Inc.

A Time-Duplexed Monopulse Receiver,
E. J. Downey, R. H. Hardin, and ]J. Mu-
nushian, Hughes Aircraft Co.

Precision Logarithmic 1. F. Amplifier,
J. S. Brown, General Electric Co.

Redundancy Handling Systems with Spe-

Part of the executive committee of the Second National Convention on Military
Electronics sits for its portrait. Lef! to right, they are: Jack Carter, Floyde Percy

and R. H.

relations; \V. B. Larew, convention president; B. J. Goldfarb,
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Cranshaw of the arrangements committee; George Rappaport, public

sessions.
RANSACTIONS;

Donald Mcl.aughlin, program; Morton Gale, secretary; and J. J. Wynne, arrange-
ments. The Air Research & Development Command is sponsor of five confidential
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KEEP UP-TO-DATE ON MAGNETICS

Now—guaranteed practical inductance limits for regular

and frequency-stabilized permalloy powder cores

Call them frequency-stabilized or temperature stabilized, the
important thing about these new molybdenum permalloy
powder cores made by Magnetics, Inc, is our guarantee of
core inductance within realistic limits. You can write—right
now—for these guaranteed limits.

Filter circuit designers will take note that these guaranteed
limits for permalloy powder cores are far tighter than those
published before. Note also that they are guarantees on in-
ductance which is the parameter of chief concern to the core
user rather than on permeability.

This can save you dollars on your production line—by cut-
ting down on adjustment of number of windings on coils.

PROCEEDINGS OF THE IRE Muy, 1958

And you know, too, that temperature stabilization eliminates
difficult compensation problems.

But did you know that we guarantee these new inductance
limits for all of our permalloy cores, whether stabilized or
not? For all the facts, write us at Magnetics, Inc., Dept. [-47,
Butler, Pennsylvania.

MAGNETICS inc.

33a



cial Application to the Extraction of Position-
Information from Data Supplied from Three
Jammed Radar Stations, Lars Lofgren,
Swedish Research Institute of National De-
fense.

RECONNAISSANCE AND
INFRARED SYSTEMS

Moderator, to be announced.

Viewfinder, P. T. Kaestner,
Fecker, Inc.

Reconnaissance Auxiliary Data Handling
Systems, P. H. Beck, Aerial Reconnaissance
Lab., WADC, Wright Patterson Air Force
Base.

A Night Television System, C. T. Shelton,
Radio Corporation of America.

Infrared Detectors, L. ]. Neuringer,
Raytheon Mfg. Co.

Aerial Reconnaissance Systems, Fairchild
Camera and Instrument Corp.

ASTIRS, Donald Wahl, AVION Div.,
ACF Industries, Inc.

F. W.

RELIABILITY STATISTICS, (COST
AND VALUE ANALYSIS

Moderator: C. M. Ryerson, Radio Corpo-
ration of America.

Six Million Measurements Made Useful,
Craig Walsh and T. C. Tsao, The McGraw
Hill Technical Writing Service.

Value Engineering Analysis and Reliabil-
iy, R. M. Jacobs, Radio Corporation of
America.

Reliability for Missile Computer Circuits,
R. M. Schultz, Auerbach Electronics Corp.

Inertial Guidance System Reliability Pro-
gram, E. F. Dertinger, ARMA Div., Ameri-
can Bosch Arma Corp.

Component Failure Statistics for the
Planned Reliability of Miniaturized Air-
borne Digital Computers, E. L. Wong and
W. C. Gray, Hughes Aircraft Co.

Determining Total Equipment Costs,
A. M. Dame, Naval Aviation Electronics
Service Unit, Naval Receiving Station.

COMPONENTS FOR MILITARY
ELECTRONICS

Moderator, to be announced.

Microminiaturization of Internal Elec-
tronics—"“ Microelectronics,” T. A. Prugh,
Diamond Ordnance Fuze Labs.

Avalanche Noise in FN Junctions,
S. Sherr and S. King, General Precision
Lab., Inc.

Application Notes on a New UHF Ce-
ramic Triode, M. W. Hamilton, General
Electric Co

Considerations for the Reliable Use of Re-
cewving Type Tubes in Class C Circuits,
A. Dzik, Radio Corporation of America.

2:00-5:00 p.m.

INFRARED DETECTION AND
RECONNAISSANCE SYSTEMS
(CONFIDENTIAL)

Sponsored by the Air Research and De-
velopment Command.

Moderator: D. S. Lowe, Naval Ordnance
Lab.
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IR Aerial Mapping and Telemetering
with Various Detectors and Its Application
to Drones, W. B. Birtley, J. P. Walker, Jr.,
and J. B. Cannon, Jr., Haller, Raymond and
Brown, Inc.

Principles of Short Range Infrared De-
vices, R. M. Talley, U. S. Naval Ordnance
Lab.

Airborne Target Detection by Ultra Violet
Radiation, Harry Kihn and F. G. Durfee,
RCA Labs.

Transistorization of the S-4 Infrared Re-
connaissance System, A. D. Pirone, M. V.
Joyce, and W. W. Chou, Perkin-Elmer
Corp.

Traveling-Wave Tube Preamplification for
Crystal-Video Intercept Systems, speaker to
be announced.

SPACE ELECTRONICS—
GUIDANCE AND CONTROL

Moderator: A. S. Locke, Vitro Labs.

Interferometric Rocket Guidance, M. J. E.
Golay, Philco Corp.

Considerations Influencing the Design of
Autopilot Parameters for an Aerodynamically
Unstable Missile, ]J. R. Jacques, Johns
Hopkins Univ.

On the Actual Shape of the Earth as Ap-
plied to Problems in Satellite Dynamics, P. H.
Savet, Technical Consultant, Rand, Arma
Div., American Bosch Arma Corp.

Space Vehicle Communications System
Design, D. E. Sukhia, The Martin Co.

A Rapid Method for Determination of
Times and Paths over the Earth's Surface for
Artificial Earth Satellites, R. A. Moore,
Swedish Research Institute of National De-
fense.

RANGING AND TRACKING

Moderator, to be announced.

A Guidance Radar for Satellites, Space
Vehicles and Ballistic Missiles, E. A. Mech-
ler, J. W. Porter, and R. O. Yavne, RCA.

Digital Ranging System, A. ]. Lisicky,
Radio Corporation of America.

On the Theory of Light Radar, R. H.
Meier, Perkin-Elmer Corp.

A Method for Tracking Cooperative Tar-
gets, M. G. Spooner, G. E. Richmond, and
John Beyer, Cornell Aeronautical Lab., Inc.,
and T. R. Benedict, Univ. of Wisconsin.

A Double Delay and Subtraction Airborne
Clutter Canceller, Karl Solomon, Radio
Corporation of America.

CIRCUITRY I

Moderator, to be announced.

A General Discussion of Switching Cir-
cuit Synthesis, G. D. Ward, Hughes Aircraft
Co.

The Current-Switching Technique for
Digital Computer Circuitry, C. M. Campbell,
Jr., Burroughs Corp.

Some Design Considerations in the A ppli-
cation of Silicon Transistors to Voltage Mode
Digital Circuitry, J. V. B. Cooper and W. K.
Mead, IBM Corp.

A High-Speed Transistor Shift Register
for Operation up to 135°C, J. L. Robinson,
Philco Corp.

WEDNESDAY, JUNE 18
9:00-12 Noon

DATA HANDLING SYSTEMS
AND DATA LINKS
(CONFIDENTIAL)

Sponsored by the Air Research and De-
velopment Command.

Moderator: Capt. P. Van Leunen, Office
of the Chief of Naval Operations, Navy De-
partment.

Data Processing Equipment for the Land
Based Talos Defense Unit, G. W. Oberle,
Radio Corporation of America.

AN/FST-2 Radar Processing Equipment
for Sage, E. W. Veitch, Burrough Research
Center.

Radar Recording and Data Handling

Using the Ultrasonic Light Modulator,
speaker from Fairchild Camera and Instru-
ment Corp.

Airborne Data Link System, R. G.
Gabrielson, Motorola, Inc.

A Quantitative Analysis on the Importance
of Detection Range in Air Defense, Capt.
J. A. Corvi, USMC, U. S. Naval Air Missile
Test Center.

In-Flight Measurement of X-Band At-
tenuation and Phase Jitter on a Liquid-Fuel
Rocket, R. L. Scrafford, Motorola, Inc., and
Robertson Stevens, Jet Propulsion Lab.

COMMUNICATIONS SYSTEMS

Moderator: D. C. Trafton, Directorate
of Communications, Headquarters, USAF,
Pentagon.

Phase Multilock Communication, C. A.
Crafts, Robertshaw-Fulton Controls Co.

Graphic Communications, L. M. See-
berger, Radio Corporation of America.

Meteor Burst Propagation Techniques as
an Aid to Naval Communications, H. E.
Chubb, U. S. Navy Electronics Lab.

Amplitude and Phase Distortion in FM
Communication and Tracking Systems Due
to Multipath Interferences, H. D. Becker,
Cornell Aeronautical Lab., Inc.

Communication by Vibratory Tactile
Stimuli, Joseph Hirsch, Joseph Hirsch and
Associates.

INERTIAL SYSTEMS

Moderator: O« H. Schuck, Minneapolis-
Honeywell Reg. Co.

Problems Involved in Extending Inertial
Navigation to Requirements of the Future,
C. J. Mundo, Missile Guidance Arma Di-
vision. American Bosch Arma Corp.

GYSTATS, M. ]. E. Golay, Philco
Corp.

ABLE—A Portable, High Accuracy
Gyro-Compass, M. E. Campbell, Autonetics.

Inertial System Alignment Study, ]. E.
Vaeth, The Martin Co.

CIRCUITRY |1

Moderator, to be announced.

Design of Voltage-Controlled Audio Oscil-
lators, C. S. Schwarts, Gen. Precision Lab.

A Proposed Differential Pre-Amplifier
with Improved Rejection of Common Mode
Input, H. C. Talmadge, Jr., U. S. Naval Re-
search Lab.

A Voltage-Sensitive Switch—Part 1.
Preparation and Properties, K. O. Otley and
R. F. Shoemaker, Diamond Ordnance Fuze
Lab.
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the most versatile...most sensitive dareet writing unit available

Combining all these features. ..

<¢ stable d-c sensitivity of one microvolt per mm
¢ true differential input

Y% high input impedance

¢ respense to beyond 150 cps.

¥t reluctance, differential transformer, strain gage with
a-c or d-c excitation, thermocouples, etc., used with
all amplifiers

¥¢ deflection time less than 2 milliseconds
¢ fixed precision calibration
Y% instant warm-up

Y% precision source for d-c and 400 cycle excitation,
self-contained

st zero suppression, twenty times full scale, both directions

e ————————

all these features...plus 8 channels in only 33‘/4 of rackspace

Whatever your application for direct writing recorders

. you should investigate the ability of the Offner
Type R Dynograph to do the job better and more
simply. Using transistor circuits* developed and tested
for over two years in hundreds of channels of Offner
medical equipment, the Type R Dynograph is, we be-
lieve, superior in practically every respect to any other
direct writing oscillograph. Write on your company
lettechead for literature giving details and specifications.

*Patents granted and pending

OFFNER
ELECTRONICS INC.

5328 N. Kedzie Ave., Chicago 25, U.S.A.




A Voltage-Sensitive Switch—Part I1I.
Circuits for the Switch, R. F. Shoemaker and
P. J. Franklin, Diamond Ordnance Fuze
Lab.

2:00-5:00 p.m,

GUuIDANCE AND CONTROL
(CONFIDENTIAL)

Sponsored by the Air Research and De-
velopment Command.

Moderator, to be announced.

Discussion and Applications of Adaptive
Control Systems, Capt. R. R. Rath, Flight
Control Lab., WADC, Wright Patterson
Air Force Base

Terminal Maneuver of a Ballistic Missile,
Elliott Cutting, Jet Propulsion Lab., Cali-
fornia Institute of Technology.

Digital Mechanization of a Simple Jig-
saw Puzzle Game and its Application to Long-
Range Guidance, Edwin Shetland, Johns
Hopkins Lab.

A Method of Evaluating a Missile Guid-
ance System, W. Hammond and A. Ryder,
The Martin Co.

Beam-Rider Guidance, C. F. Chubb,
Sperry Gyroscope Co.

Professional Groups!

Aeronautical & Navigational Electronics—
Joseph General, 6019 Highgate Dr., Balti-
more 15, Md.

Antennas & Propagation—]J. 1. Bohnert,
Code 5250, Naval Research Lab., Wash-
ington 25, D. C.

Audio—Dr. H. F. Olson, RCA Labs., Prince-
ton, N. J.

Automatic Control—E. M. Grabbe, Ramo-
Wooldridge Corp., Box 45067, Airport
Station, Los Angeles 45, Calif.

Broadcast & Television Receivers—H. A.
Bass, Avco Mfg. Corp., Arlington, Cin-
cinnati, Ohio.

Broadcast Transmission Systems—C. H.
Owen, 7 W! 66th St., N. Y. 23, N. Y.

Circuit Theory—W. H. Huggins, 2813 St.
Pau! St., Baltimore 18, Md.

Communications Systems—]J. W. Worthing-
ton, Jr.,, Dawn Dr.,, Mounted Route,
Rome, N. Y.

Component Parts—R. M. Soria, American
Phenolic Corp., 1830 S. 54 Ave., Chicago
50, 111

t Names listed are Group Chairmen.

Sections”®

TALOS Homing System, H. L. Beazell,
Jr., Bendix Aviation Corp.

MIisSSILE ENVIRONMENT
AND PACKAGING

Moderator, to be announced.

The Optimum Electronic Module Size for
Airborne Digital Computers—Large?, Me-
dium?, Small?, J. J. Staller, Arma Div.,
American Bosch Arma Corp.

Radiant Heating from Rocket Exhausts,
D. C. Rohlfs and W. W. Balwanz, U. S.
Naval Research Lab.

The Determination of Missile Vibration
Environment, M. R. Beekman, U. S. Naval
Air Missile Test Center.

A 5 KW Evaporative Cooled Power Ampl;-
fier, D. W. Smith, The Martin Co.

Integrated Electronic Systems Using the
Modular Design Concept, A. H. Wulfsberg,
Collins Radio Co.

SIMULATION SYSTEMS

Moderator: J. 1. Leskinen, Naval Train-
ing Devices Center.
A Simulator for Accurate Testing of a

Doppler Radar System, S. K. Benjamin,
S. King, P. M. Levy, and S. Sherr, General
Precision Lab., Inc.

Radar Guidance Simulator, D. F. Nieman
and G. H. Miller, Univ. of Virginia,

Command Guidance and Data Handling
System Simulator for Closed Loop Checkout
of PPM-AM Systems in the Microwave Re-
gion, L. R. Spillane, Sperry Gyroscope Co.

Radar Land Mass Simulation, S. H.
Gross, Fairchild Guided Missiles Division.

NAVIGATIONAL SYSTEMS

Moderator: A. W. Coven, U. S. Naval
Research Lab.

The Radux-Omega Long-Range Naviga-
tion System, M. L. Tibbals and C. J. Cassel-
man, U. S. Navy Electronics Lab.

Military Utilization of a Common ATC
System, B. H. Baldridge and E. V. Hogan,
General Electric Co.

The RADAN Frequency Tracker—Part I,
W. B. Lurie and C. S. Schwarts, General
Precision Lab.

The AN/APN-96 Frequency Tracker—
Part II, W. A, Seism and W, B. Lurie, Gen-
eral Precision Lab.

Education—]J. D. Ryder, Dean of Engineer-
ing, Mich. State Univ., E. Lansing, Mich.

Electron Devices—T. M. Liimatainen, 5415
Connecticut Ave., N.W., Washington,
D. C.

Electronic Computers—Werner Buchholz,
IBM Product Dev., Poughkeepsie, N. Y.

Engineering Management—C. R. Burrows,
Ford Instrument Co., 31-10 Thomson
Ave., Long Island City 1, N. Y.

Engineering Writing and Speech—D. J. Mc-
Namara, Sperry Gyroscope Co., Great
Neck, L. 1., N.

Human F actors in Elect_romcs—H. P. Birm-
ingham, U. S. Naval Research Lab.,
Washington 25, D. C. (acting)

Industrial Electronics—W. R. Thurston,
General Radio Co., 275 Massachusetts
Ave., Cambridge 39, Mass.

Information Theory—W. B. Davenport, Jr.,
Lincoln Lab., M.LT. Lexington 73,
Mass.

Instrumentation—F. C. Smith, Jr., South-
western Industrial Electronics Co., 2831
Post Oak Rd., Houston 19, Tex.

Medical Electronics—L. B. Lusted, M.D.,

Univ. of Rochester School of Med., 260
Crittenden Blvd., Rochester 20, N. Y.
Microwave Theory and Techniques—\W. L.
Pritchard, Raytheon Mfg. Co., Newton,

Mass.

Military Electronics—W. E. Cleaves, 3807
Fenchurch Rd., Baltimore 18, Md.

Nuclear Science—]J. N. Grace, Westinghouse
Atomic Power Div., Pittsburgh 34, Pa.

Production Techniques—E. R. Gamson,
Telemeter Magnetics Inc., 2245 Pontius
Ave., Los Angeles 64, Calif.

Radio Frequency Interference—H. R.
Schwenk, Sperry Gyroscope Co., Great
Neck, L. 1., N. Y.

Reliability and Quality Control—\ictor
Wouk, Beta Electric Corp., 333 E. 103rd
St., New York 29, N. Y.

Telemetry and Remote Control—C. H.
Doersam, Jr., 24 Winthrop Rd., Port
Washington, L. 1., N. Y.

Ultrasonics Engineering—C. M. Harris,
Columbia Univ., 632 W. 125 St., N. Y. 27,
N. Y.

Vehicular Communications—C. M. Heiden,
General Electric Co., Syracuse, N. Y.

Akron (4)—H. F. Lanier, 2220—27th St.,
Cuyahoga Falls, Ohio; Charles Morrill,
2248—16th St., Cuyahoga Falls, Ohio.

Alamogordo-Holloman (6)—Lt. Col. D. H.
Vicek, 2106 Castle Dr., Holloman AFB,

* Numerals in parenthesesf ollowing section desig-
nate region number. First name designates Chairman,
second name, Secretary,

36A

N. M.; Taft Nicholson, 2304 Willow Dr.,
Alamogordo, N. M.

Albuquerque-Los Alamos (7)—B. L. Basore,
2405 Parsifal, N.E., Albuquerque, N.
Mex.; John McLay, 3369—48 Loop, San-
dia Base, Albuquerque, N. Mex.

Atlanta (3)—E. G. Holmes, 309 Pharr Rd.,
N.E., Rm. 9, Atlanta, Ga.; R. L. Ellis,

WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE

Jr., 77 Karland Dr. N.W,, Atlanta, Ga.
Baltimore (3)-—M. R. Briggs, Westinghouse
Elec. Corp., Box 746, Baltimore 3, Md.;
B. Wolfe, 5628 Stonington Ave., Balti-
more 7, Md.
Bay of Quinte (8)—W. D. Ryan, Cavalry
House, Royal Military College, Kingston,
(Cont'd
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FROM THE RECEIVING TUBE DEPARTMENT OF GENERAL ELECTRIC COMPANY

__% u.

|— =y~ S

General Electric Low-Noise 7025 AF-Amplifier Tube
Major Step Toward Improved Hi-Fi Reproduction!

|

Prototype (12AX7)

New Low-Noise 7025

Scope Trace at Right Shows Superiority of New 7025 Twin Triode

You can see by comparison the groatly reduced noize output of the new General Electric

amplifier tube.

A single, identical tap was applied externally 10 a 12AN\7 and to a 7025,

both represemtative tubes from current production. Vertical meagurement iz |)|dl( volt-

age . . . horizontal neasurcment is time. Conditions: 15, 250 v, B2 10 K. —25v.

Military Equipment Builder Finds G-E 7077 Ceramic
Triodes Have Mean Noise Figure Below 5 db!

Using a high-performance test circuit
of alvanced design. the rescarch
laboratory of a large manufacturer of
mil:tary equipment has found that a
sample lot of G-I 7077 RF-amplifier
ceramic triades show the mean noise
figure of 1.6 db at 16 db gain.
were operated at 500 megaceycles.
The new 7TO77 is rated at 5.5 db
noise at 14.5 dbi gain. 450 megacyeles

Tubes

under p(ns(-r-mah-lml conditiens.

Therefore. the test performance
underscores the tuhe’s suitability for
military use, where low notse and
high gain are vital.

Intenced primarily for communi-

cations. radar, and navigation equip-

ment. the new 077 is a high-mu
triode of planar construction. Altitude
vating is 100.00C feet. It is economi-
cal in pric

(C.eramic

¢. dep>ndable. and ruggel.
construction gives the
7077 exceptional lieat resistance. The
tube is expecled to be useful up to
300 C. It is designed for optimum
mounting ‘n grocnded-grid UHI am-
plifier circuits. Size is extremely small

less than !

2 inch long and wide.
Orders are being aceepted now for

delivery this vear. See page that fol-

low- for average -haractesisties and

G pical-operation ata.

Modern  sound-reproduction  tech-
niques put a premium on low back-
ground noise. The richness of today’s
high-fidelity tone calls for circuitry
and tubes that reduce hum. micro-
phonics. and other noise to a level
approaching silence.

General Electric. long a pioneer in
audio rescarch—originator of the
famous variable-reluctance cartridge
and other basic aids to sound repro-
duction—now as=ists circuit design-
ers with an outstanding low-noise
amplifier tube. the 7025, This new
twin triode promotes hum-free. noise-
free reproduction of both disk and
tape sound recordings.

In equipment now being designed
or in production, the 7025 will direct-

Iy replace Type 12AN7.

New Snubber Mica Holds Cathode Tight.
Special Low-Hum Heater Employed.

The new 7025 features a spring snub-
ber mica applied to the top of the
cathode, which exerts a damping
effeet on any movement of the cath-
ode caused by shock o vibration.
This cuts mierophonies substantially.
Also. a new tnbe heater of special
design reduces hum by virtually elimi-
nating heater magnetic influences on
plate current and conseqguent hum in
the plate circuit.
General  Electrie
manufacture ha~ been called on 1o

High-precision

achieve extremely close fits ol all tube
parts—a third. important factor in
low-noise performance.

For best audio. apply the new Gen-
eral Electric 7025 AF-amwplifier tube!
Complete information about this low-
noise twin triode is available from
any G-E Receiving Tube ofhee listed
on the following page.

P>



Tear off and keep this sheet for reference. It contains useful tube-application data.

GENERAL ELECTRIC 7077 RF-AMPLIFIER CERAMIC
AVERAGE CHARACTERISTICS

Plate Supply Voltage. .. ... ... .. . . 250
Resistor in plate circuit (by-passed). . .. ... .. . . . 18000
Cathode-Bias Resistor. .. ... ... . .. ... 82
Amplification Factor. ... . ... 80
Plate Resistance, approximate. . . ... ... .. .. ... ... ... ... ... .. ... ... 8900
Transconductance . ... ... ... 9000
Plate Current . . . . . ... 6.4
Grid Voltage, approximate

Gn=50 Micromhos. . .. .. ... .. ... .. ... ... .. .. .. .. N - coooooocoolc: T -5

TYPICAL OPERATION
GROUNDED-GRID AMPLIFIER—450 MEGACYCLES

Plate Supply Voltagel . . . ... . . 250
Resistor in plate circuit (by-passed)f. .. ... .. ... 18000
Cathode-Bias Resistor. . .. .. ... . .. .. 82
Plate Current . . . . 6.4
Bandwidth, approximate . . .. ... 7
Power Gain, approximate R - . 14.5
Noise Figure (Measured with power-matched input, using argon lamp noise source), approximate ... 5.5

I Lower supply voltage and a lower value of resistor may be used in the plate circuit with some sacrifice
performance.

TYPICAL GROUNDED-GRID AMPLIFIER CIRCUIT USING THE 7077
6.3V

+250

INPUT

N\

’)

TRIODE

Yolts
Ohms
Ohms

Ohms
Micromhos
Milliamperes

Volts

Volts

Ohms

Ohms
Milliamperes
Megacycles
Decibels
Decibels

in uniformity of

OouUTPUT

Disclosure of the foregoing examples of the tube applications does not convey to purchasers of tubes any patent license,

nor is it to be construed as recommending the use of such tubes in the infringement of patent claims.

For further information, phone nearest office of the G-E Receiving Tube Department below:

EASTERN REGION
200 Main Avenve, Clifton, New lJersey
Phones: (Clifton) GRegory 3-6387
(N.Y.C.} Wisconsin 7-4065, 6, 7, 8

CENTRAL REGION
3800 North Milwaukee Avenue
Chicago 41, lilinois
Phone: SPring 7-1600

FProgress Is Ovr Most Important Prodct

GENERAL ELECTRIC

12-11.102

WESTERN REGION
11840 West Olympic Boulevard
Los Angeles 64, California
Phones: GRanite 9-7765; BRadshaw 2-8566



“Five.. .four...three".

WARNING

FIRING CYCLE
HAS COMMENCED »

Two seconds to “FIRE”...the time when
your instrumentation cables must work

Are you responsible for any of the
equipment involved in scenes of this
kind? Any of the instrumentation or
telemetering devices?

If so, you well know how little can
be left to chance when a $100,000-plus
pre-dawn “shot” is scheduled.

Even minor cable trouble at a time
like this can be crucial and costly,
especially if it happens on the equip-
ment involved for which you are re-
sponsible.

That’s why it’s important for you to
insist on electronic cables with maxi-
mum built-in reliability.

Quiz yourself on cable

Here’s how to get this kind of reliabil-
ity. Ask yourself these questions about
the cable that’s to go into your own
equipment:
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1. Who is the cable supplier? Has he:

a. Thorough knowledge of electronic
wiring problems?

b. Engineering and research skill in
developing special cable?

c. Complete facilities for producing

custom-built or specification
cable?

2. Are his cable conductors full-size,
uniformly annealed and precisely
stranded?

3. Are his insulations and coverings
uniformly applied compounds that
have proved workable, dependable?

4. Can he supply those newly devel-
oped materials that might be needed?

You'll find all of these qualifications
met in full measure by Rome Cable

Millions of feet of Rome wire and cable
have already been installed in elec-
tronic gear for military and commercial
uses. More is ordered every day.

When you require cable that must
not fail—or which must meet unusual
specifications—we can very probably
help you. Simply contact your nearest
Rome Cable representative—or write
to Department 422, Rome Cable Cor-
poration, Rome, N. Y.

ROME CABLE

CcC O R
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Ont., Canada; R. Williamson, R.R. 3,
Belleville, Ont., Canada.

Beaumont-Port Arthur (6)—F. M. Crum,
Dept. of E. E., Lamar State College of
Tech., Beaumont, Texas; H. K. Smith,
270 Canterbury Lane, Beaumont, Tex.

Binghamton (1)—Robert Nash, 12 Alice St.,
M.R. 97, Binghamton, N. Y.; Bruce Lock-
hart, R.D. 3, Binghamton, N. Y.

Boston (1)—C. J. Lahanas, 275 Massachu-
setts Ave., General Radio Co., Cambridge
39, Mass.; J. C. Simons, Jr., 15 Little
Pond Rd., Belmont 78, Mass.

Buenos Aires—]. M. Onativia, Bustamante
1865, Buenos Aires, Argentina; L. F,
Rocha, Caseros 3321, DTO. B., Buenos
Aires, Argentina.

Buffalo-Niagara (1)—W. S. Holmes, Cornell
Aeronautical Labs., 4455 Genesee St.,
Buffalo 21, N. Y.: R. B, Odden, 573 Allen-
hurst Rd., Buffalo, N. Y.

Cedar Rapids (5)—W. B. Bruene, 2769
Franklin Ave., N.E., Cedar Rapids, lowa;
R. L. Olson, 1069 27th St., N.E., Cedar
Rapids, lowa.

Central Florida (3)—]. M. Kaeser, 1453
Thomas Barbour Dr., Loveridge Hts.,
Eau Gallie, Fla.; W. S. Hines, 1320 Indian
River Dr., Eau Gallie, Fla.

Central Pennsylvania (4)—W. J. Leiss, 1173
S. Atherton St., State College, Pa.; P. ].
Freed, Haller, Raymond & Brown, State
College, Pa.

Chicago (5)—D. G. Haines, 751 Parkside
Ave., Elmhurst, Ill.; S. F. Bushman, 1166
Oakwood Ave., Des Plaines, 1lI.

China Lake (7)—P. S. Kim, 200-A Byrnes
St., China Lake, Calif.; E. E. Ollikkala,
209 A. Kitts Rd., China Lake, Calif.

Cincinnati (4)—A. B. Ashman, 225 E. Fourth
St., Cincinnati 2, Ohio; R. Nathan, 1841
Bluefield Place, Cincinnati 37, Ohio.

Cleveland (4)—W. G. Piwonka, 3121 Hun-
tington Rd., Cleveland 20, Ohio; J. S. Hill,
Smith Electronics, Inc., 4900 Euclid Ave.,
Cleveland 3, Ohio.

Colombia—T. J. Meek, Apartado Aerco 78-
15, Bogota, Colombia; F. S. Garbrecht,
Apartado Nal. 2773, Bogota, Colombia.

Columbus (4)—R. L. Cosgriff, 2200 Home-
stead Dr., Columbus, Ohio; G. J. Falken-
bach, Battelle Institute, 505 King Ave.,
Columbus 1, Ohio.

Connecticut (1)—H. M. Lucal, Box U-37,
Univ. of Conn., Storrs, Conn.: A. E. Per-
rins, 951 Sperry Rd., Cheshire, Conn.

Dallas (6)—Frank Seay, Collins Radio Co.,
1930 Hi-Line Dr., Dallas, Tex.; T. B.
Moseley, 6114 Northwood Rd., Dallas 25,
Tex.

Dayton (4)—N. A. Nelson, 201 Castle Dr.,
Kettering 9, Ohio; D. G. Clute, 2132 Mer-
iline Ave., Dayton 10, Ohio.

Denver (6)—R. S. Kirby, 455 Hawthorne
Ave., Boulder, Colorado; W. G. Worcester,
748—10 St., Boulder, Colorado.

Detroit (4)—L. M. Augustus, 2650 Car-
penter Rd., Ypsilanti, Mich.; W.
Norris, 2024 Earlmont, Berkley, Mich.

Egypt—H. M. Mahmoud, Faculty of Engi-
neering, Fouad 1| Univ., Giza, Cairo,
Egypt; El Garhi I EI Kashlan, Egyptian
Broadcasting, 4, Shari Sherifein, Cairo,
Egypt.

Elmira-Corning (1)—R. G. Larson, 220 Lyn-
hurst Ave., Windsor Gardens, Horse-
heads, N. Y.; D. F. Aldrich, 1030 Hoffman
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St., Elmira, N. Y.

El Paso (6)—]. Crosson, 1100 Honeysuckle
Drive, El Paso, Tex.; H. Markowitz, 1132
Texas St., El Paso, Tex.

Emporium (4)—R. ]. Bisso, 99 Meadow Rd.,
Emporium, Pa.; H. V. Kamler, Jr., W,
Creek Rd., Emporium, Pa.

Erie—A. R. Keskinen, 866 Sandusky St.,
Conneaut, Ohio; P. E. Sterner, 322 For-
rest Dr., Erie, Pa.

Evansville-Owensboro (5)—A. K. Miegl,
904 Kelsey Ave., Evansville, Ind.; M.
Casler, Evansville College, Evansville,
Ind.

Florida West Coast (3)—L. J. Link, 3216
Ninth St., North, St. Petersburg, Fla.;
R. Murphy, 12112 N. Edison Ave., Tam-
pa 4, Fla.

Fort Huachuca (7)—]. K. Oliver, Box 656,
Ft. Huachuca, Ariz.; W. C. Shelton, Box
2919, Fort Huachuca, Ariz.

Fort Wayne (5)—G. E. Collins, 3101 Lillie
St., Fort Wayne, Ind.; H. D. Grosvenor,
1332 Maple Ave., Fort Wayne 6, Ind.

Fort Worth (6)—C. W. Macune, 3132 Forest
Park Blvd., Fort Worth, Tex.; G. H. Rob-
ertson, 5749 Tracyne Drive, Fort Worth
14, Tex.

Hamilton (8)—C. N. Chapman, 40 Dundas
St., Waterdown, Ont., Canada; C. J.
Smith, Gilbert Ave., Dancaster Courts,
Sub. Serv. 2, Ancaster, Ont., Canada.

Hawaii (7)—Vaughn Kelly, 99-1215 Ajea
Hgts. Dr., Aiea, Hawaii; D. L. Grubb, 236
Paiko Dr., Honolulu, Hawaii.

Houston (6)—M. A. Arthur, Humble Oil &
Refining Co., P.O. Box 2180, Houston 1,
Tex.; C. G. Turner, Communications En-
gineering Co., P.O. Box 12325, Houston
2, Tex.

Huntsville (3)—W. O. Frost, P. O. Box 694,
Huntsville, Ala.; J. E. Douma, 804 Car-
melian St., S.E., Huntsville, Ala.

Indianapolis (5)—N. G. Drilling, 3002 Ash-
land Ave., Indianapolis 26, Ind.; R. B.
Flint, 4038 Evelyn St., Indianapolis 24,
Ind.

Israel—E. H. Frei, Weizman Inst. of Sci-
ence, Rehovoth, Israel; Moshe Tkatsh,
Kyriat Motzkin POB 1, Israel.

Ithaca (1)-W. E. Gordon, Phillips Hall,
Cornell Univ., Tthaca, N. Y.; C. E. In-
galls, 106 Sheldon Rd., Tthaca, N. Y.

Kansas City (6)—P. C. Constant, Jr., 3014
E. Meyer Blvd., Kansas City 30, Mo.;
N.E. Vilander, 2509 W. 83rd St., Kansas
City 15, Mo.

Little Rock (6)—]. D. Reid, 2210 Summit,
Little Rock, Ark.; J. P, McRae, Route 1,
Box 27, Scott, Ark.

London (8)—]. C. Warder, 513 Princess
Ave., London, Ont., Canada; J. D. B.
Moore, 27 McClary Ave., London, Ont.,
Canada.

Long Island (2)—E. G. Fubini, Airborne Tn-
strument Labs., 160 Old Country Rd.,
Mineola, L. I., N. Y.; E. K. Stodola, 118
Stanton St., Northport, N. Y.

Los Angeles (7)—]. K. Gossland, 318 E.
Calaveras St., Altadena, Calif.; R. G.
Kuck, 914 Arroyo Dr., So. Pasadena,
Calif.

Louisville (5)—M. C. Probst, 5067 Poplar
Level Rd., Louisville, Ky.; W. J. Ryan,
207 E. Broadway, Louisville 1, Ky.

Lubbock (6)—E. W. Jenkins, Jr., Shell Oil
Co., Admin. Dept., Box 1509, Midland,

Tex.; J. J. Criswell, 511 50th St., Lub-
bock, Tex.

Miami (3)—Capt. C. M. Ryan, 1330 S.
Greenway Dr., Coral Gables, Fla.; E. W.
Hannum, 5920 S.W. § Terrace, Miami 4,
Fla.

Milwaukee (5)—]. E. Jacobs, 6230 Hale
Park Dr., Hales Corners, Wis.; F. J. Lofy,
Milwaukee School of Engrg., 1025 N. Mil-
waukee St., Milwaukee 2, Wis.

Montreal (8)—R. E. Penton, 6695 Fielding
Ave., Apt. 29, Montreal, Que., Can.;
R. Lumsden, 1680 Lepine St., St. Laurent,
Montreal 9, Quebec, Canada.

Newfoundland (8)—]J. B. Austin, Jr., Hgq.
1805th AACS Wing, APO 862, c/o PM,
New York, N. Y.: J. A. Willis, Canadian
Marconi Co., Ltd., Box 994, St. John's
Newfoundland, Canada.

New Orleans (6)—M. F. Chapin, 8116 Hamp-
son St., New Orleans, La.; G. A. Hero,
1102 Lowerline St., New Orleans 18, La.

New York (2)—]J. S. Smith, 3717 Clarendon
Rd., Brooklyn, N. Y.; Joseph Reed, 52
Hillcrest Ave., New Rochelle, N. Y.

North Carolina (3)—C. A. Norwood, 830
Gales Ave., Winston-Salem, N. C.; G. L.
Stanton, Rte. 9, Box 359-A, Greensboro,
N. C.

Northern Alberta (8)—D. L. MacDonald,
10330—84 Ave., Edmonton, Alta., Can.;
Frank Hollingsworth, 9619—85th St., Ed-
monton, Alberta, Canada.

Northern New Jersey (2)—T. N. Anderson,
1539 Deer Path, Mountainside, N. ].;
G. D. Hulst, 73 Mt. Prospect Ave., Ve-
rona, N. J.

Northwest Florida (3)—G. C. Fleming, 579
E. Gardner Dr., Fort Walton Beach, Fla.;
W. F. Kirlin, 67 Laurie Dr., Fort Walton
Beach, Fla.

Oklahoma City (6)—Nicholas Battenburg,
2004 N.W. 30th St., Oklahoma City 6,
Okla.; E. W. Foster, 5905 N.W. 42 St.,
Oklahoma City 12, Okla.

Omaha-Lincoln (5)—H. D. Curry, 3844
Charles St., Omaha 3, Neb.; H. W.
Becker, 1214 N. 34 St., Omaha 3, Neb.

Ottawa (8)—L. H. Doherty, 227 Barclay
Rd., Ottawa 2, Ont., Canada; R. S. Thain,
54 Rossland Ave., Ottawa 5, Ont., Canada.

Philadelphia (3)—Nels Johnson, Philco
Corp., 4700 Wissahickon Ave., Philadel-
phia 44, Pa.; W. A, Howard, WRCV, 1619
Walnut St., Philadelphia 4, Pa.

Phoenix (7)—G. L. McClanathan, 509 E.
San Juan Cove, Phoenix, Ariz.; E. S. Shep-
ard, 5716 N. 19 St., Phoenix, Ariz.

Pittsburgh (4)—]. B. Woodford, Jr., Box
369, Carnegie Tech. P.O., Pittsburgh 13,
Pa.; A. E. Anderson, 1124 Olympic Hts.
Dr., Pittsburgh 35, Pa.

Portland (7)—D. C. Strain, 7325 S.W. 35
Ave., Portland 19, Ore.; W. E. Marsh,
6110 S.W. Brugger St., Portland 19, Ore.

Princeton (2)—L. L. Burns, Jr., RCA Labs.,
Princeton, N. J.; Sylvan Fich, College of
Eng., Rutgers Univ., New Brunswick, N. J.

Regina (8)—]J. A. Funk, Saskatchewan
Gov't, Regina, Sask., Can.; E. C. Odling,
1121 Minto St., Regina, Saskatchewan,
Canada.

Rio de Janeiro, Brazil—M. P. De Britto Pe-
reira, Caixa Postal 562, Rio de Janeiro,
Brazil; Maj. H. C. de Mattos, Rua

(Cont'd)
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VA-210B

FOR RADAR
RECEIVERS

VARIAN KLYSTRONS

HIGH FREQUENCY STABILITY,
RUGGED CONSTRUCTION, LONG LIFE
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Nascimento Silva 391, Rio de Janeiro,
Brazil.

Rochester (1)—B. L. McArdle, Box 54,
Brighton Station, Rochester 10, N. Y;
L. D. Smith, 27 Landing Park, Rochester,
N.Y.

Rome-Utica (1)—E. R. Orear, 36 Herthum
Rd., Harts Hill Heights, \Whitesboro,
N.Y.; R.A. Zachary, Jr., 11 Arbor Drive,
New Hartford, N. Y.

Sacramento (7)—R. A. Poucher, Jr., 3021
Mountain View Ave., Sacramento 21,
Calif.; X. W. Godfrey, 3220 Fulton Ave.,
Sacramento 21, Calif.

St. Louis (6)—C. E. Mosley, 8622 St. Charles
Rock Rd., Overland 14, Mo.; R. D. Roden-
roth, 7701 Delmont, Affton 23, Mo.

Salt Lake City (7)—J. S. Hooper, 1936
Hubbard Ave., Salt Lake City 5, Utah;
A. L. Gunderson, 3906 Parkview Dr., Salt
Lake City 17, Utah.

San Antonio (6)—F. A. Brogan, 433 Brees
Blvd., San Antonio 9, Tex.; W. L. Donald-
son, 129 El Cerrito, San Antonio, Tex.

San Diego (7)—A. H. Drayner, 4520 62nd
St., San Diego 15, Calif.; R. E. Honer,
5462 Mary Lane Dr., San Diego, Calif.

San Francisco (7)—Meyer Leifer, Electronic
Defense Lab., Box 205, Mountain View,
Calif.; V. B. Corey, 385 Gravatt Dr.,
Berkeley 5, Calif.

Schenectady (1)—A. E. Rankin, 833 Whit-
ney Dr., Schenectady, N. Y.; Sec.-Treas.
to be appointed later.

Seattle (7)—R. H. Hoglund, 1825 E. Lynn

Subsections

St., Seattle 2, Wash.; L. C. Perkins, Box
307, Des Moines, Wash.

Shreveport (6)—H. H. Moreland, Hq. 2nd
Air Force, Barksdale AFB, La.; L. Hur-
ley, 2736 Rosemont, Shreveport, La.

South Bend-Mishawaka (5)—R. D. Ewing,
3755 Terry Lane, Mishawaka, Ind.; H. E.
Harry, Bendix Prod. Div.-Missiles, 400 S.
Beiger St., Mishawaka, Ind.

Southern Alberta (8)—W. K. Allan, 2025
29th Ave., S.W., Calgary, Alta., Canada;
R. W. H. Lamb, Radio Station CFCN,
12th Ave. and Sixth St., E., Calgary, Al-
berta, Canada.

Syracuse (1)—]J. B. Russell, Salt Spring Rd.,
Fayetteville, N. Y.; R. N. Lothes, General
Electric Co., Bldg. 3—Industrial Park,
Syracuse, N. Y. .

Tokyo—Yasujiro Niwa, Tokyo Elec. Engi-
neering College, 2-2 Kanda-Nishikicho,
Chiyoda-Ku, Tokyo, Japan; Fumio Mino-
zuma, 16 Ohara-Machi, Meguro-Ku,
Tokyo, Japan.

Toledo (4)—H. L. Neuert, 3534 Woodmont
Rd., Toledo 13, Ohio; K. P. Herrick, 2516
Fulton St., Toledo 10, Ohio.

Toronto (8)-—H. W. Jackson, 352 Laird Dr.,
Toronto 17, Ont., Canada;R. J. A. Turner,
66 Gage Ave., Scarborough, Ont., Canada.

Tucson (7)—P. E. Russell, Elec. Engrg.
Dept., Univ. of Ariz., Tucson, Ariz.; C. L.
Becker, 4411 E. Sixth St., Tucson, Ariz.

Tulsa (6)—R. L. Atchison, 415 E. 14 PL,
Tulsa 20, Okla.; B. H. Keller, 1412 S
Winston, Tulsa 12, Okla.

Twin Cities (5)—E. W. Harding, 5325 Col-
fax Ave., S. Minneapolis, Minn.; S. W.
Schulz, 3132 Fourth St., S.E., Minneapo-
lis 14, Minn.

Vancouver (8)—R. A. Marsh, 3873 W. 23
Ave., Vancouver, B. C., Canada; T. G.
Lynch, 739 Edgewood Rd., North Van-
couver, B. C., Canada.

Virginia (3)—F. E. Brooks, Box 277,
Colonial Ave., Colonial Beach, Va.; E. S.
Busby, Jr., 1608 ‘B’ St., Portsmouth, Va.

Washington (3)-—A. H. Schooley, 3940 First
St., S.W., Washington 24, D. C.; J. E.
Durkovic, 10316 Colesville Rd., Silver
Spring, Md.

Western Massachusetts (1)—R. P. Sheehan,
Ballou Lane, Williamstown, Mass.: A. K.
Hooks, Sprague Elec. Co., North Adams,
Mass.

Western Michigan—R. R. Stevens, 1915
Lotus S.E., Grand Rapids, Mich.; R. V.
Hammer, 1961 Leahy St., Muskegon,
Mich.

Wichita (6)—W. K. Klatt, 2625 Garland,
Wichita 4, Kan.; A. 'T. Murphy, Univ. of
Wichita, Dept. of Elec. Engrg., Wichita
14, Kan.

Williamsport (4)—(No chairman at pres-
ent); W. H. Bresee, 1666 Oak Ridge Pl.,
Williamsport, Pa.

Winnipeg (8)—C. J. Hopper, 332 Bronx
Ave., Winnipeg 5, Man., Canada; T. ].
White, Dept. of E.E., University of Mani-
toba, Winnipeg 9, Man., Can

Buenaventura (7)—M. H. Fields, 430 Rod-
erick St., Oxnard, Calif.; D. J. Heron,
1171 Brunswick Lane, Ventura, Calif.

Burlington—R. C. Miller, c/o Sylvania
Elec. Prod., Burlington, lowa; P. D.
Keser, Box 123, Burlington, lowa.

Charleston (3)—F. A. Smith, Rte. 4, Mel-
rose, Box 572, Charleston, S. C.; Joseph
Martin, 214 Victoria Ave., N. Charleston,
S. C.

East Bay (7)—C. W. Park, 6035 Chabolyn
Terr., Oakland 18, Calif.; Robert Rector,
1425 Edith St., Berkeley, Calif.

Eastern North Carolina (3) —H. Hulick,
Station WPTF, Insurance Bldg., Raleigh,
N. C.; M. C. Todd, Wendell, N. C.

Gainesville (3)—W. E. Lear, Dept. of Elec.
Eng., Univ. of Fla.,, Gainesville, Fla.
(Chairman)

Kitchener-Waterloo (8)- Jules Kadish, Ray-
theon Canada, Ltd., 61 Laure! St., \Water-
loo, Ont., Canada; G. C. Field, 48 Harber
Ave., Kitchener, Ont., Canada.

Lancaster (3)—P. A. Metzger, RCA, New
Holland Pike, Lancaster, Pa.; W. H.
Freund, 604 Grandview Blvd., Lancaster,
Pa.

Las Cruces-White Sands Proving Grounds
(6)—H. W. Haas, Box 236, State College,
N. M.; M. Goldin, 1921 Calle de Suneos,
Las Cruces, N. M.

Lehigh Valley (3)—F. W. Smith, E.E. Dept.,
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Lafayette College, Alumni Hall of Engrg.,
Easton, Pa.; L. G. McCracken, Jr., 1774
W. Union Blvd., Bethlehem, Pa.

Memphis (3)—R. N. Clark, Box 227, Mem-
phis State Coll., Memphis, Tenn. (Chmn.)

Mid-Hudson (2)—Altman Lampe, Cramer
Rd., R.D. 3, Poughkeepsie, N. Y.: M. R.
Marshall, 208 Smith St., Poughkeepsie,
N.Y.

Monmouth (2)--Edward Massell, Box 433,
Locust, N. J.; Harrison Rowe, Box 107,
Red Bank, N. J.

Nashville (3)—P. E. Dicker, Dept. of Elec.
Eng., Vanderbilt Univ., Nashville 3§,
Tenn.; R. L. Hucaby, 945 Caldwell Lane,
Nashville 4, Tenn.

New Hampshire (1) -M. R. Richmond, 55
Raymond St.,, Nashua, N. H.; R. O.
Goodwin, 86 Broad St., Nashua, N. H.

Northern Vermont (1)—George LaPorte, 9
Upland Rd., Essex Junction, Vt.; D. R.
Bender, 32 Vine St., Burlington, Vt.

Orange Belt (7)—R. E. Beekman, 113 N.
Lillie Ave., Fullerton, Calif.; R. W.
Thorpe, 2431 San Simeon, Riverside,
Calif.

Palo Alto (7)—Wayne Abraham, 611 Hansen
Way, c/o Varian Associates, Palo Alto,
Calif.; W. E. Ayer, 150 Erica Way, Menlo
Park, Calif.

Panama City (3)—C. B. Koesy, 1815 Moates
Ave,, St. Andrew Station, Panama City,

Fla.; M. H. Naeseth, 1107 Buena Vista
Blvd., Panama City, Fla.

Pasadena (7)—]J. L. Stewart, Assoc. Prof.
of Elec. Engrg., Calif. Inst. of Tech.,
Pasadena, Calif.; J. E. Ranks, 1270
Leonard Ave., Pasadena 8, Calif.

Quebec (8)—R. F. Chinnick, 500 La Visita-
tion, Ste. Foye, Quebec City, Que., Can.;
P. DuBerger, 1267 Villars Ave., Sillery,
Que., Canada.

Richland (7)—R. E. Connally, 515 Cotton-
wood Dr., Richland, Wash.; R. R. Cone,
611 Thayer, Richland, Wash.

San Fernando (7)—J. J. Guarrera, 17160
Gresham Ave., Northridge, Calif.; C. C. Ol-
sefsky, 8100 Aldea Ave., Van Nuys, Calif.

Santa Ana—Officers to be elected.

Santa Barbara (7)—\Walter Hausz, 4520 V'ia
Vistosa, Santa Barbara, Calif.; C. P
Hedges, 316 Coleman Ave., Santa Bar-
bara, Calif.

USAFIT (4)—Lt. Cdr. E. M. Lipsey, 16
Spinning Rd., Dayton 3, Ohio; sec.-treas.
to be appointed later.

Westchester County (2)—D. S. Kellogg, 9
Bradley Farms, Chappaqua, N. Y.; M. J.
Lichtenstein, 52 Sprain Valley Rd., Scars-
dale, N. Y.

Western North Carolina (3)—]J. G. Carey,
1429 Lilac Rd., Charlotte, N. C.; R. W
Ramsey, Sr., 614 Clement Ave., Charlotte
4, N. C.
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For production testing and process control
C M C announces the Model 620A
ELECTRONIC GO-NO-GO GAUGE

Here’s an interesting new instrument from CMC with
a host of applications in production testing and process
control.

The Electronic Go-No-Go Gauge monitors any con-
trol or limiting situation which can be stated in terms
of frequency. For instance, in the electronics industry
relatively unskilled workers can tune oscillator circuits,
filter networks, etc. with great accuracy. Frequency sta-
bility and comparison checks can be made quickly and
easily. In mills and factories producing a continuous
flow of goods such as steel, rubber, paper, the device can
be used as a material flow controller keeping the output
in tune with the input, preventing line buckle and stretch-
out. In chemical and petroleum processing, the Model
620A can serve as a pressure or liquid flow regulating
indicating system. Wherever motor speed control is a
problem, the Model 620A will hold the speed within
preselected limits.

How 1t Works

In operation, the unknown frequency generated by either
the unit under test or one of the many types of trans-
ducers on the market is applied at the input. Upper and
lower frequency limits are selected by setting the control
knobs on the front panel. If the unknown frequency falls

below the lower limit, a red “low” lamp lights. Equal to
or above the higher limit, a red “high” lamp lights. With-
in either limit, a green “in limits” lamp lights. Relay con-
tact closure for external control occurs at each lamp
condition.

Actual input frequency is displayed on decades.
Remote visual monitoring can be obtained with CMC’s
new Inline-Inplane Readable Readout. Use of CMC’s
new fast printer provides a permanent printed record.

Like all CMC instruments, the new Model 620A fea-
tures unitized construction for structural strength and
low weight.

KEY SPECIFICATIONS
FREQUENCY RANGE 1 — 40,000 cps

INPUT REQUIREMENTS .05v rms: 10 — 40,000 cps
.07vrms: 1 — 10 ¢ps
Positive Puise Rise Time: 12 volt or more/sec.

ACCURACY =1 count + stability
STABILITY 0.1% (Normal power line stability)}
Crystal time base optional.
TFIME BASES 0.1 sec. and 1 sec. (10 sec, optional}
READOUT 4 digits (5 digits optional)
DISPLAY TIME Automatic: Continuously variable 0.1 to

10 seconds.
Manual: Until reset

0.5 megohm and 50 mmfd
$1120.00 f.0.b. factory

INPUT IMPEDANCE
PRICE

For more information, contact your nearest CMC engineering representative

Z or write to us directly for complete specifications and applications data.
Subsidiary of . Please address Department 435.
Hancock 6
Manufacturing 5
C ‘ -
omeany ] Computer-Measurements Corporation
3
2 5528 Vineland Avenue * No. Hollywood, California
’ Phone: STanley 7-0401 ¢ TWX: N HOL 2160
0 2
PROCEEDINGS OF THE IRE May. 1958 41a



Percent Change of Inductance

|

|

|

!

|

|

|
g
=

W-l’-ype Sta