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MINIATURIZED I
TRANSFORMER
COMPONENTS 5"

Items below and 650 others in our catalog A.

l
|
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HERMETIC SUB-MINIATURE ‘; ‘ B nCY
AUDIO UNITS : i <O o
: 9 : [ HERMETIC
These are the smallest hermetic audios made. RUDIO L TERS
Dimensions ... 1/2x11/16x 29/32 ... Weight.8 oz. .
TYRICAL ITEMS UTC standardized filters are for
T MIL Pri. Imp.  Sec.Iimp. DCin Response Max. level . [
ﬁge Application Type (I)!Lmsp ohrrnsp Pri MA 2 db (Cyc.) dbm low pass, high pass, and band
—H30 nputtogrid  TFIAIOYY 50" 62500 0 15010000  +13 pass application in both inter- .
H-31 Single plate to single  TFIALSYY 10,000 90,000 0  300-10,000 +13 NG
grid, 3:1 - _ - ‘ stage and line impedance de-
H-32_ Single plate to line  TF1A13YY 10,000° 200 3 300-10,000 +13 ; ;
W33 Single plate to low  TFIAL3YY 30,000 50 1 30010000  +15 signs. Thirty four stock values, i
_ impedance o 00 — others to order. Case 1-3/16 x
H-34 Single plate to fow  TF1A13YY 100,000 60 "] 300-10, ]
impedance. B 1-11/16 x 1-5/8 —21/2 high
H-35_ Reactor __TF1A20YY 100 Henries-0 OC, 50 Henries-1 Ma. DC, 4,400 ohms. Weight 69 oz
" H-36_ Transistor Interstage  TF1A15YY 25,000 1,000 5 300-10,000 +10 T :

*Can be used with higher source impedances, with corresponding reduction in frequency range and current |

T oy,
3 7 e SUB-SUBOUNCER
,!} (| 2 isEsReNaais. AUDIO UNITS
T e B e UTC Subouncer and sub-
— subouncer units provide ex- ‘
O ceptional efficiency and frequency range in miniature
' 'f size. Constructional details assure maximum relia-
§ bility. SSO units are 7/16 x 3/4 x 43/64 . . . Weight
' PESENETE 1/50 Ib. l.
e S MA D.C. 8
Type Application Level Pri. Imp. in Pri. Sec. Imp. Pri. Res. Sec. Res. |
*$80-1  Input + 4v.u. 200 0 250,000 135 3700 |
e 50 62,500 g
$S0-2 Interstage /3:1 + 4V.U. 10,000 0-.25 50,000 750 3250
*$S0-3  Plate to Line +20V.U. 10,000 3 200 2600 35 |
) 25,000 1.5 500 1
$50-4  Output -L20 v.U. 30,000 1.0 50 2875 46 -
_S50-5__ Reactor 50 HY at 1 mil. D.C. 4400 ohms D.C. Res. - ‘;
_SS0-6 Output +20V.U. 100,000 5 60 4700 33
*$S0-7  Tramsistor 410V.U. 20,000 5 800 850
Interstage 30,000 5 1,200 125

* impedance ratio is fixed, 1250:1 for $S0-1,1:50 for $50-3.
Any impedance between the values shown may be employed.

OUNCER (WIDE RANGE)

AUDIO UNITS HERMETIC 2k A~
(1]
Standard for the industry for 15 yrs., these VARIABLE . 4 i\
units provide 30-20,000 cycle response in a INDUCTORS n A
. . . i St
case 7/8 dia. x 1-3/16 high. Weight 1 oz. . These inductors pro- : v i\
TYPICAL ITEMS _ vide high Q from 50 - 10,000 ~
— - - cycles with exceptional stability. Wide in- 4 =
Tﬂg.e Application * Pri. Imp Sec. Imp ductance range (10-1) in an_extremely 0 ©o o o
0-1 Mike, pickup or line to 50,200/250, 50,000 compact case 25/32 x 1-1/8 x 1-3/16 . .. R
_ 1grid 500. 600 — N Weight 2 oz. -
0-4 Si'ﬂgle plate to l_gridr' 15000 60,000 o TYPICAL ITEMS » o= =-—
o7 [S)lggl? gl'aite to 2 grids, 15,000 95,000 TYPE No. Min. Hys. Mean Hys. Max. Hys. DC Ma ;‘ sy
09 Single plate fo Tine, D.C. 15,000 50, 200,250, 500,600 HVC-1 002 .006 02 100 o
in Pri. T ' ' HVC-3 o1 040 11 40 g,
010 Push pull plates to line 30,000 ohms 50, 200,250, 500/600 HVC-5 .07 .25 7 20 5
E—— _ platetoplate HVC-5 2 .6 2 15 g, \
0-12 Mixing and matching 50, 200/250 50, 200,250, 500/600 ! HVC-10 7.0 25 70 35 e
0-13  Reactor, 300 Hys.—no D.C.; 50 Hys.—3 MA. D.C., 6000 ohms HVC-12 50 150 500 15 T © 100
o - T APPLIED VOLTAGE AT 1000 CYQLES :

LET US MINIATURIZE YOUR GEAR.
SEND DETAILS OF YOUR NEEDS for SIZES and PRICES




miniaturized CERA-MITE®* capacitors for transistor radios

TRIED AND PROVEN in thousands of transistor
radios, Sprague’s miniaturized line of Cera-Mitex
disc capacitors is building an enviable record of
trouble-free service in the field.

Mass production of a standardized line of the five
popular capacitance values in the new smaller 50
volt d-c sizes assures continued high quality.

Two widely separated plants, one at Nashua, New
Hampshire, and another at Grafton, Wisconsin,
assure our customers of a dependable source of

* Trademark

the mark of

supply to meet production schedules.

Complete technical data on Cera-Mite capacitors
for transistor applications is given in Engineering
Data Sheet 6121. Write (on your business letter-
head, please) for your copy to the Technical
Literature Section, Sprague Electric Company, 235
Marshall Street, North Adams, Mass.

[ ] ® L

Sprague on request will provide you with complete application
engineering service for optimum results in the use of ceramic
capacitors.

®
reliability

ixport for the Americas: Sprague International Ltd., North Adams, Mass. CABLE: SPREXINT

Proceepings oF THE IRE Decembc:1956. Vol. 44, No. 12. Exblished monthly by the Institute of Radio Engineers, Inc., at] East 7; S!rcct,ENcw Yor_k

21, N.Y. Price per copy: members of the Institute of Radio Engineers, one additional co

$1.25; non-members $3.00. Yearly subscription price: to members,

DY, r
one additional subscription, $13.50; to non.members in United States, Canada and Ug Possessions $18.00; to non-members in foreign countries $19.00.
Entered as second class matter, October 26, 1927, at the post office at Menasha, Wisconsin, under the act of March 3, 1879. Acceptance for mailing at a

special rate of postage is provided for in the act of February 28, 1925, embodied in Paragraph 4, Section 412, P.

L. and R., authorized October 26, 1927.
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For this, the sixth of our 1956-57 series of ‘‘advertisements,” we de-

)

cided to ask a very good friend and neighbor of ours to contribute
something interesting for this Single Sideband issue of the Proceedings
because we believe he is one of the foremost workers in the field.

So Murray Crosby of Crosby Laboratories has prepared this material.

Transformerless Single-Sideband
Balanced Modulator
by Murray G. Croshy

Crosby Laboratories, Hicksville, New York

Some time ago we had a require-
ment for an AM modulator which
would give low distortion and an AM
output which would not change in per-
centage of modulation as the carrier
input of the modulator was changed.
This requirement appeared to be lack-
ing in most of the available amplitude-
modulation circuits. After experimen-
tation with the circuit of Fig. 1, we
found we had a circuit with the follow-
ing advantages:

1. A balanced modulator for single-
sideband operation which did not
require impedance matching or
balancing transformers and which
could be easily adjusted for
carrier-eliminated modulation.

2. A low distortion AM modulator
for percentages of modulation up
to 100%.

3. An AM modulator whose car-
rier input could be varied without
changing the percentage of am-
plitude modulation in the output
and without introducing distor-
tion.

The three triodes of the circuit of
Fig. 1 are connected in a manner the
same as the triple-triode product de-
tector.* Triodes T, and T, act as cath-
ode followers to drive the cathode cir-
cuit of T;. These two triodes are ad-
justed for linear operation with respect
to the output circuit Z;. It will be noted
that when the grid of either T, or T,
is made positive, which also makes the
cathode of T, positive, the resultant
effect is to make the grid voltage of T,
negative. Hence the phase of voltage
appearing at Z;, from the grids of T,,
or T,, is opposite to that from the grid
of T,. This allows cancellation of the
carrier in the output circuit by means
of potentiometer P,. For complete

2A WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE

wOoUL s TION
Nt
*(":' R WOOUATED
o ouTPyT
canmen
Q LQ

= AAA—
L"ﬂc—T

Fig. \

carrier-eliminated amplitude modula-
tion, P, is adjusted for a minimum of
carrier output in Zy, and C, is adjusted
to neutralize the capacity feed-through
which may occur between T, and T,
In this way a carrier reduction of ap-
proximately 50 db may be maintained
with stability.

If low distortion double-sideband
AM is desired, the amplitude modula-
tion percentage is adjusted to about
25% with the carrier neutralization
from T, shut off, and then the carrier
neutralization potentiometer P, is
raised until the 25% modulation ap-
pears in the output as 1009% modula-
tion. In this way, low distortion AM
may be produced with distortion of the
order of less than 0.5%,.

Using 6C4 or 12AU7 type tubes for
the triodes, cathode resistor Ry is 1000
ohms. Resistor Ry provides additional
cathode bias for triode T, to provide
the proper operation point. R, is 2700
ohms and C, is chosen to by-pass the

carrier frequency. If desired, R; and
C, may be omitted so that all cathodes
are tied together, and negative grid
bias applied to the grid of T, through
a resistance-capacity isolation for the
bias. The use of a d-c grid bias on Ty
allows a more critical adjustment of
linearity.

Resistors R, and R, may be approxi-
mately 470 ohms and C, 0-25 ppf for
the 6C4-12AU7 type of triodes. P, may
be 10,000 ohms and Z,;, may be a choke
which serves as a load and also pre-
vents audio modulation input from
passing directly through to the subse-
quent circuits. Z;, may be replaced by
a resistance of 47,000 ohms if modula-
tion feed-through is not a problem.

We have used this triple-triode
modulator together with the corre-
sponding triple-triode product detector
in single-sideband transmitter and re-
ceiver combinations that have produced
an overall distortion of transmitter
and receiver of less than 0.5%. As a
balanced modulator for single-sideband
operation, circuit simplicity and ease of
adjustment are obtained by the lack of
the requirement of transformers and
the small number of adjustments re-
quired to produce the carrier elimina-
tion balance. As a low distortion AM
modulator, the circuit has the advan-
tage that the percentage modulation is
proportional to modulation input only
and independent of carrier input. This
feature allows use of the modulator in
control circuits which apply the control
to the carrier voltage to thereby elimi-
nate distortion or other problems which
might occur if the control were ap-
plied to the modulated wave.

* Murray G. Crosby. “Reception with
Product Detectors,” QST, May 1956.
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H+ THERE IS ONLY ONE mAGNET
WIRE WITH AN EXTREMELY HIGH
SPACE FACTOR CAPABLE OF SUCCESSFUL,
CONTINUOUS OPERATION AT 250°(

K

CERAMIC

INSULATED MAGNET\WIRE

CEROC is an extremely thin and flexible ceramic

insulation deposited on copper wire. This ceramic COMPARATIVE SPACE FACTOR OF MAGNET WIRES
base insulation is unaffected by extremely high vod I N I N G A A |
temperatures. Thus, in combination with silicone 1009, BARE COPPER (SOLIO BAR)
or Teflon overlays, Ceroc insulations permit much
higher continuous operating temperatures than _"'
are possible with ordinary insulations. s
There are three standard Ceroc Wires: Ceramic A S T35 BARE CoPPR RGUARETATT
Single-Teflon and Ceramic Heavy-Teflon for oper- = T le I )
ation at 250°C feature unique characteristics of SI 70 el w,\
flexibility, dielectric strength and resistance to 2 \x\ - d
moisture. They have been used successfully to = 0PN | 1”"("\ COMPARATIVE
300°C in short time military applications. Ce- - NN X, 2 SPACE FACTOR
ramic Single-Silicone, for 200°C application, g5 ANARNAN e, ] i,. OF MAGNET
pairs the ceramic with a silicone reinforcement ] \Q}\ \\ N \\ TN WIRES
to facilitate winding. Z . NN N NI \
All three Ceroc Wires have far superior cross- = NN M N b st
over characteristics to all-plastic insulated wire— S, | o cemocsmeesiicone N\ N | N\ I
A A A 0 & 30} ~(STe CEROC SINGLE.TEFLOMY, | —
all provide an extraordinarily high space factor w T o CeRoC HEAVY.TEFLON ‘\‘ \
Fthat(fac(ilitztes miniaturization with high-reliabil- g N :g::“.:é':lé‘(},',““‘ MANENN I r
ity standards. o8- N - =1
¢ T e NSAS
—6—$INGLE GLASS G,
e ~
= F—SINGLE SYNTHETIC ENAMEL “\
ENLARGED CROSS-SECTIONS OF CEROC® COPPER MAGNET WIRE SHE-WEAVY STATHETIC EMANEL
100,000
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L 'l'l
Jlll

1T
Lol

AGING TIME (HOURS)
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By Permission
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ELECTRIC COMPANY 100 200 300 400

TEMPERATURE, °C
235 MARSHALL ST. . NORTH ADAMS, MASS. (RECIPROCAL ABSOLUTE-TEMPERATURE SCALE)
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THE HOW AND WHY

OF THE WORLD’'S PUREST SILICON

The purification of silicon by Bell Laboratories metallurgists has
been richly rewarding. Their original research in this field revealed the
chemical factors that control semiconductors; it was a major advance
leading to Bell Laboratories’ invention and development of transistors
and the Bell Solar Battery. Now they have devised a simple but highly
eflective way to remove boron—one of the most difficult impurities to
extract from silicon.

During refining, a stream of hydrogen and water vapor is kept
flowing past the silicon. As the water vapor passes over the liquid silicon,
it seizes boron atoms, forming boron oxide. The oxide is then pulled
away to condense on the wall of the refining tube which is cooled by
a water stream. Result of refining: boron and other harmful impurities

are reduced to less than one part in 10,000,000,000.

The new silicon is being used to develop still better transistors and
rectifiers for telephony. It is another example of how Bell Laboratories
metallurgists help open the way to improved telephony.

Pt

O

BELL TELEPHONE LABORATORIES ¢

)
&/

World center of communications research and development

Metallurgist Henry C. Theuerer, M.A. in Chemistry, Columbia, watches a
molten zone in a silicon rod under purification. Mr. Theuerer’s most recent
achievement was development of water-vapor treatment for removal of boron.

P (L



the source that covers every facet of
technical ceramic production!

DELIVERY—As promised, Facilities for any volume. line-
ups of modern, high-speed automatic presses—rotaries,
single stroke types, domestic, imported. Specialized
equipment for every operation. Dies produced in our
own shop. Enormous kiln capacity. Staffed by experts
dedicated to getting jobs done!

DEPENDABILITY—Widest choice of special characteristic
materials in the industry. Compositions carefully matched
to requirements. Proven production techniques. Quality
Control throughout. Constant research and development.
Over half a century of experience in supplying tech-
nical ceramics exact to specification.

A Subsidiary of
Minnesota Mining and

Manufacturing Compan

DESIGN—Wider range—simplest to most intricate. Min-
iatures, multi-planes, wafer thins. Precision tolerances.
Prototypes for test purposes. Free redesign service to
improve efficiency, cut manufacturing costs. We produce
parts others fear to try!

Your problems might be solved by AlSiMag Pressed
Ceramics. Why not try them and see? Send blueprint
or sketch with details of operating procedure for com-
plete information. ’




ACTUAL
SIZE
SHOWN
Model TR20
Qutput 20vdc
at 200 MA

UNREGULATED TRANSPAC
Voltage ranges 5" through 2400 vdc
output, currents up to 100 ma. For
general tube and transistor applica-
tions.

CONSTANT VOLTAGE

TRANSPACS

Voltage ranges 75 through 900 vdc

output, currents up to 40 ma. Line
Jp load regulated. For general tube

applications.

CUSTOM DESIGNED
TRANSPACS

ERA provides a complete service for
special designs engineered in accor-
dance with customer specifications.
Write for quotation.

LOW VOLTAGE TRANSPACS

Available in voltage ranges 5 through
60 vdc output. Line and load reg-
ulated. Ideal for voltage reference,
transistor and tube biases.

oW \
‘\g(.“ 0(\‘“5
’ J‘\l

' INIATURIZED
POWER PACKS

TRANSPAC®
For Aircraft,
Guided Missiles,
And All
Miniaturized
Applications

- “u\

TRANSPAC, a new concept
Sin miniaturized, self con-
\3 'Mlncd AC operated DC
power packs in 60 and 400
cycle models. Wired into cir-
cuits like other components,
TRANSPAC supplies a
rugged, reliable, stable source
of DC power for all types of
equipment. Over 60 stock
"models to choose from.

RANSISTORIZED
REGULATED TRANSPACS
Available for DC outputs 5 through
300 vdc, currents up to 200 ma. Line
and load regulated. For both tube
and transistor applications.

HIGH AMPERAGE

TRANSPACS

Qutputs 2.5 through 25 vdc, currents,
up to 3 amperes. For DC filament,
solenoid, and all high amperage ap-
plications.

CONSTANT CURRENT
TRANSPACS

Available in a full range of constant
current regulated outputs. For elec-
tronic, electrical, chemical, and medi-
cal applications.

DUAL OUTPUT TRANSPACS
Constant current and constant voltage
biases for AC operated transistor
equipment.

\‘

Write for TRANSPAC catalogue #IR-10 which lists detailed specifications.

Electronic Research Associates, Inc.

67 East Centre Street, Nutley 10, N.J.
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Nutley 2-5410

Meetings with Exhibits

@ As a service both to Members and the
industry, we will endeavor to record in
this column each month those meetings of
IRE, its sections and professional groups
which include exhibits.

Jan. 30, 1957
Electronics in Aviation Day, Sheraton-
Astor Hotel, New York, N.Y.

Exhibits: Mr. R. R. Dexter, Institute of
Aeronautical Sciences, Inc., 2 East 64th
St., New York 21, N.Y.

Feb. 26-28, 1957
Western Joint Computer Confer-
ence, Statler Ilotel, Los Angeles, Calif.
Exhibits: Mr. George P. West, Ramo-
Wooldridge Corp., 5740 Arbor Vitae
St., Los Angeles 45, Calif.

March 18-21, 1957

Radio Engineering Show and IRE
National Convention, New York
Coliseum, New York, N.Y.

Exhibits: Mr. William C. Copp, 1475
Broadway, New York 36, N.Y

April 11-13, 1957
Ninth Southwestern IRE Conference
and Electronic Show, Shamrock-
Hilton Hotel, Houston, Tex.
Exhibits: Mr, Karl 0. Heintz, P.0. Box
1234, Houston 1, Tex.

April 14-16, 1957

National Symposium on Telemeter-

ing, New Sheraton Hotel, Philadel-
phia, Pa.
Exhibits: Mr. L. P. Clark, Tele-Dynam-

ics, Ine., 32nd & Walnut Sts., Philadel-
phia 4, Pa.

April 26-27, 1957
11th Annual Spring TV Confer-
ence, Engineering Society Building,
Cincinnati, Ohio
Exhibits: Mr. Frank L. Wedig, Avco
Mfg. Co., Cincinnati 25, Ohio

May 13-15, 1957
National Aeronautical & Naviga-
tional Conference, Dayton-Biltmore
Hotel, Dayton, Ohio
Exhibits: Mr. R. W_ Ittleson, 724 Golf-
view Drive, Dayton 6, Ohio

May 20-22, 1957

Armed Foreces Communication &
Electronics Association, Conven-
tion & Exhibits, Sheraton Park
Hotel, Washington, 8, D.C.
Exhibits: Mr, William C. Copp, 1475
Broadway, New York 36, N.Y.

June 6-7, 1957
First National Symposium on Pro-
duction Techniques, Willard Hotel,
Washington, D.C.
Exhibits: Mr. Sidney Levine. 649 Monti
cello Drive, Falls Church, Va.

Note on Professional Group Meetings:
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 informa-
tion. You may address these notices to
the Advertising Department and of
course listings are free to IRE Profes-
sional Groups.

December, 1956
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WIDE RANCGC]S

® Continvously Tunable Thru
Video VHF and UHF Frequencies,
50KC-950MC Range

® Sweep Widths to 40 MC
® Single Dial Tuning

Used with a standard cathode ray oscilloscope,
the Kay Calibrated ,Mega-Sweep will display the
response characteristic of wide band circuits over
the frequency range of approximately 50 kc to
950 mc. It features a calibrated dial indication
of the approximate output frequency. The cen-
ter frequency of the sweeping output voltage
may thus be set to an accuracy of about 10%.
The calibrated Mega-Sweep is the ideal instru-
ment for use in alignment of amplifiers and fil-
ters . .. also as an FM source of wide range for
instructional and lab purposes.

SPECIFICATIONS

Freq. Range: 50 kc to 950 mc.

Freq. Sweep: Sawtooth, adjustable to 40 mc.
Repetition rate, 50 to 100 c/s.

RF Output: High, approx. 100 mv max. into open
circuit. Low, 5 mv into open circuit.

RF Output Control: Microwave attenuator con-
tinuously variable to 26 db.

Output Waveform: Less than 5% harmonic dis-
tortion at max. output.

Meter: Provides crystal detector current for peak
output.

Regulated Power Supply: 105-125 v., 50 to 60
cps. Power Input, 100 watts.

Send for Catalog 110-A

$495 f.0.b. factory

KAY ELECTRIC COMPANY  Dcpt.

14 MAPLE AVENUE PINE BROOK, N. J. I-12
CAldwell 6-4000

PROCEEDINGS OF THE IRE December, 1956
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CALIBRATED

eqga-Sweey

SWEEPING OSCILLATORS
for every application

/l/lcy;:gweep

Widest range of the Kay line of sweeping

oscillators. Provides continuous frequency

coverage up through UHF-TV bands—

gl ] 50 kc to 1000 mc. Widely used in radar

system development and in alignment and

testing of TV an({ FM systems and components, as well as

wide band IF and RF amplifiers and filters, Freq. range,

10 mc to 950 mc, Write for Catalog 100-A. Price, $465
f.o.b. factory.

KAY
111-A CALIBRATED

Mega-Sweep

Higher output model calibrated Mega-Sweep, with zero
level baseline. Higher output facilitates frequency response
testing of UHF converters or tuners. Wider sweep width
permits multi-channel response viewing. Zero level base-
line is convenient means of measuring gain of test circuit.

SPECIFICATIONS
Frequency Range Output Impedance Output Voltage
(info Lood)
1. 10 mec~950 mc 70 ohms unbalanced 0.15 Volns
2. 450 mc—900 mc 300 ohms balanced 0.3 Volts

Sweep Width: Continuously variable o approx. 40 mc max.
Write for Catalog 111-A Price, $575 f.0.b. factory

KAY 112-a causrated Mega-Sweep
Same as 111-A, except total frequency range is 800 mc to
1200 mc. Catalog 112-A. Price, $575 f.0.b. factory.

7A



COMDMIUNICATIONS

SYSTEMS
ENGINEERS

The expanding scope of
advanced communications
projects has created several
unique positions in fields
related to VHF, UHF,
microwave transmission and
reception, forward scatter
and single sideband
applications at Hoffman.
Electronics engineers with
appropriate backgrounds
will find these new
assignments professionally
stimulating and financially
rewarding. Please address
Vice President of
Engineering:

Hoffman

LABORATORIES, INC.

3761 South Hill Street
Los Angeles 7, California

Telephone: RIchmond 94831 &

A SUBSIDIARY OF
HOFFMAN ELECTRONICS CORP,

8a WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE
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INDUSTRY STATISTICS

Factory production of both radio and
television receivers in August increased
over the July level. Radio production in-
creased over the August, 1955 level while
T'V showed a slight decline. Television out-
put in August totaled 612,927 receivers
compared with 336,931 produced in July.
Television output in August, 1955 had
totaled 647,903 units. Radio receiver pro-
duction in August totaled 990,845 with
566,697 manufactured in July and 947,634
produced in August, 1955. Cumulative
production figures for the first eight
months of 1955 showed the production of
8,707,477 radios and 4,820,991 television
receivers. TV sets manufactured with uhf
tuning facilities totaled 90,419 compared
with 41,803 produced in July, while 43 TV
receivers containing fm circuits were man-
ufactured in August compared with 273
produced in July....The revised issue
of the ‘‘Transistor Booklet,” JETC Pub-
lication 6A, is now available. The booklet
lists all transistors registered through Sep-
tember, 1956. Copies may be obtained
from the RETMA Engineering Depart-
ment, 11 West 42nd St., New York 36,
N. Y., at $2 each.

ENGINEER SHORTAGE

RETMA recently requested all of its
member companies to submit answers to
a recently distributed questionnaire per-
taining to industry practices aimed at al-
leviating shortage of engineers, scientists
and technical personnel. The purpose of
the questionnaire is to fulfill a Department
of Defense request of May 24, 1956, which
asked the electronics industry to study the
problem of technician shortages in the
armed services and to propose means by
which the situation might be alleviated.
Guided by the RETMA Manpower Com-
mittee, under Chairman Grayson Swailes,
of Hughes Aircraft Co., the two-stage sur-
vey is designed to (1) obtain in general
terms a quantitative analysis of programs
which are already in use in the electronics
industry, and (2) submit any workable or
proven practices which have been the most
helpful in meeting the challenge of man-
power shortages. The Manpower Com-
mittee believes that submission of the de-
tailed information by member companies
will enable RETMA to present to the De-
fense Department a comprehensive report
on the qualitative aspects of programs
which are in use in the electronics industry.
At the same time, two other distinct serv-
ices will be rendered through the survey,
it is believed: (1) it will provide for the
first time a library of comprehensive in-
formation on this vital subject, and (2) it
will provide valuable guide lines to mem-

@:/ Industrial Engineering Notes

*

ber firms for the adoption and expansion of
programs in this area, and will thus enable
manufacturers to meet and solve the prob-
lem of manpower shortages in the vital
areas of engineering, scientific and techni-
cal personnel.

MOBILIZATION

The Armed Services Electro-Standards
Agency, Fort Monmouth, N. J., has an-
nounced the availability, in printed form,
of the following documents and publica-
tions: MIL-R-11804B, Resistors, Fixed,
Film (Power Type), MS91829, 16 Mar 56;
MIL-R-11B, Resistors, Fixed, Composi-
tion (Insulated), Notice 1, 17 May 56;
MIL-C-3883, Cord, Electrical (Audio Fre-
quency), Amend-1, & 3 “SS,” 20 Jun 56;
MIL-C-3884, Cord, Electrical (Short Lay),
Amend-1, 20 Jun 56; MIL-R-26C, Re-
sistors, Fixed, Wirewound (Power Type),
Notice 1, 28 Jun 56; MIL-C-62A, Ca-
pacitors, Fixed, Electrolytic (DC, Alumi-
num, Dry Electrolytic, Polarized), Amend-
1, 26 Jul 56; and MIL-W-85C, Waveguide,
Rigid, Rectangular, Amend-2, 9 Jul 56.

RESEARCH

The Office of Technical Services, U. S,
Department of Commerce, has announced
the availability of proceedings of the *‘First
Joint Military-Industry Packaging and
Materials Handling Symposium,” com-
piled by the Navy. The 695-page illustrated
volume (PB 121350) may be ordered from
OTS, U. S. Department of Commerce,
Washington 25, D. C., for $6. A 102-page
volume containing Navy-sponsored lec-
tures on the philosophy and practical use
of statistics in research and design has
been made available to the public, the
Office of Technical Services, U. S. De-
partment of Commerce also announced.
Order PB 121181, “Collection of Papers
Presented at the Colloquium in Statistical
Design of Laboratory Experiments,” is
available from OTS for $2.75.

RETMA ACTIVITIES

The RETMA Engineering Department
just announced that the following new
standards were issued in August, 1956
and are available through the engineering
office, 11 West 42nd St., New York 36,
N. Y.: RS-161—Unit Standards for Ceram-

(Continued on page 12A4)

* The data on which these NOTES are based were
selected by permission from Industry Reporls, issues
of September 24, October 1, 8, 15 and 22, published
by the Radio-Electronics-Television Manufacturers
:\dssociation whose helpfulness is gratefully acknowl-

[
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Electronics and Mechanical Engineer
Significant developments at Hoffman in the
fields of VLF, HF, VHF, UHF, forward
scatter and tropospheric communications, single
sideband and advanced ECM techniques have
created important positions for engineers of
high calibre. Please address inquiries to
Vice-President of Engineering.

How you can "squeeze”
64 simultaneous messages
into a single frequency

Breaking communication bottlenecks is a specialty of the Hoffman
CV-157 Dual Sideband Converter. In one quarter the space of
previous sideband converters it achieves maximum use of today’s
limited frequency bands, relieves traffic overloads. The CV-157,
designed and developed by Hoffman, receives independently
modulated AM signals with a highly suppressed carrier and splits
them into two sidebands. Result: up to 75% greater effective
range without increasing transmitter power—2 to 32 times more
traffic capacity without increasing frequency bandwidths. As many
as 64 dualtone teletype channels, or various combinations of
teletype, facsimile and AM voice can be handled by the CV-157.
Write today for additional data on this and other advanced
communications techniques now under evaluation at Hoffman.

CV-157 showing two dualtone
teletype channels on upper
sideband, carrier partially
suppressed, Each sideband can
carry 32 teletype channels

at one time.

One AM voice channel {made by
continuous vowel sound) on each
sideband, carrier completely
suppressed. CV-157 carries two
3KC voice channels on each
sideband.

AM volce on lower sideband,
dualtone teletype channel on
upper. With suitable multipiexing
equipment, the CV-157 handles

channels.

ALL PHOTOS UNRETOUCHED
FROM PANALYZOR MODEL SB-8

Hcﬁman LABORATORIES, INC.

A SUBSIDIARY OF HOFFMAN ELECTRONICS CORPORATION

PROCEEDINGS OF THE IRE December, 1956

3761 South Hill Street * Los Angeles 7, California

Scope pattern taken from Hoffman

64 simultaneous dualtone teletype
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N EwA-BROADBAND
MICROWAVE
SIGNAL ::‘
GENERATOR

Replaces 2 or more
present-day

signal generators
normally required
to cover

C and X bands
(4,200-11,000mc)

POLARAD MSG-3a4

The new Polarad MSG-34 outperforms all existing signal generators both in frequency cover-
age and ease of operation. In all respects, it is the most efficient and economical instrument
to generate frequencies between 4,200 and 11,000 mc at high power level.

By means of a unique design utilizing Polarad’s exclusive UNI-DIAL control, Ultra-Broadband
Frequency Coverage has been achieved in one completely integrated unit. Reflector voltages
are automatically tracked while tuning continuously. Frequency is read direct from an expanded
linear dial, eliminating the need for mode charts or slide rule interpolations.

Because of its operational simplicity and ultra broadband coverage, the MSG-34 will save
valuable engineering and production-line man-hours.

AVAILABLE ON EQUIPMENT LEASE PLAN

[ o [ W\ 7.1} ELECTRONICS CORPORATION -

43-20 34th STREET, LONG ISLAND CITY 1, N. V.

» <
2 W\
OVen apriastt
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one continuous control

; _LZOO -114000mg

[ Features:

@ Automatic power level control

@ 1 milliwatt output
@ UNI-DIAL tuning
@ Internal pulse modulation: 10 to 10,000 pps.

@ Internal square wave modulation:
10 to 10,000 pps.

® Pulse rise and decay time 0.1 .. sec.

® Non-contacting choke in oscillator

@ Provision for external modulation, sine wave
pulse, multiple pulse

. ® Unitized construction.

Specifications:

—

Maintenance Avallable by
Field Service Specialists

Frequency Range:
4,200 mc to 11,000 mc

Frequency Accuracy: = 1%

Power Output:
1 milliwatt (0 dbm)
calibrated

Attenuator Output Range:
0 dbm to—127 dbm,
0.223 volts to 0.1

microvolt,
(directly calibrated).

Attenuator Output
Accuracy: = 2 db from
0 to — 127 dbm

Output Impedance:
50 ohms nominal.

Output VSWR: 2:1 maximum

nternal Pulse Modulation:
Width: 0.2 to 10 micro-

Internal Square Wave:
Rate: 10 to 10,000 pps.
Symmetry: = 5%

Sync: Internal

Internal FM:

Type: Linear sawtooth.

Frequency Oeviation:
5 mc minimum.

Rate: 10 to 10,000 cps.

Synchronization: Internal
or external, pulse or
sine wave.

External Pulse Modulation:

Polarity: Positive or
negative.

Rate: 10 to 10,000 pps.

Puise Width: 0.2 to 100
microseconds.

Amplitude: 10 to 40 volts
peak.

seconds. Output Synchronization
Repetition Rate: 10 to Pulses:

10,000 pps Polarity: Positive, delayed
Delay: 2 to 2,000 micro- and undetayed

seconds. Rate: 10 to 10,000 pps.

Sync: internal, external-
pulse or sine wave.

Rise Time: 0.1 microsecond
as measured between
10% and 90% of maxi-
mum amplitude of the
initial rise.

Oecay Time: 0.1 micro-
second as measured be-
tween 10% and 90% of
maximum amplitude of
the final decay.

Amplitude: 15 volts peak
minimum.

Rise Time: Less than 0.25
microsecond.

External Sync:
Type of Input: Positive,
negative, or sine wave.
Amplitude: Pulse: 5 to 50
volts peak;
Sine wave: 5 to 40 volts
ms.

REPRESENTATIVES: Albuquerque, At!anta, Baltimore, Boston, Buffalo, Chicago, Cleveland, Dayton, Denver; Fort Worth, Kansas City, Los Angeles, New York, Philadelphia, Portland,
St. Louis, San Francisco, Schenectady, Syracuse, Washington, D. C., Winston-Salem, Canada; Arnprior, Ontario. Resident Representatives in Principal Foreign Cities
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No Antenna Design

Guesswork Here!

The difficult problem of “broadbanding” curtain antennas used
for international broadcasting was mastered for the first time
in this recent Trylon installation. Here, two curtain antennas were
designed for bandwidths of +15% of center frequencies
(13.5 and 19.85 inc) with a maxiinum VSWR of only 1.5. Careful
consideration of side lobes and back radiation was necessary to reduce
interference as well as to achieve the hard-to-realize 5 to 10%
improvement in readability compared with conventional
rhombics of the same gain.

The experience of Trylon antenna specialists is no better
demonstrated than by the actual “on the air” field measurements
made after the completion of this complicated installation,

Not only did the radiation pattern remain essentially as
predicted in Trylon’s initial calculations, but a gain of 18 db
over a quarter-wave dipole was obtained.

Trylon welcomes the opportunity to apply the same sound
engineering approach to every phase of your next
antenna installation—whether for AM, FM, TV, Microwave,
or long-distance communications.

ANTENNA DESIGN, FABRICATION,
INSTALLATION

GALVANIZED STEEL TOWERS

ANTENNA SELECTOR, SHORTING,
and SLEWING SWITCHES

T R Y Il o " HEAVY-DUTY ANTENNA ROTATORS

|
WIND TURBINE COMPANY, west Chester, Po. ’

In Canada: The Wind Turbine Campany aof Canada, Ltd., Taranta 9, Ontario

WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE

(Continued from page 84)

ic Based Printed Circuits; RS-162—Test
Standards for Ceramic Based Printed Cir-
cuits; RS-163—RF Radiation Label; RS-
164—Fixed Paper Dielectric Capacitors in
Tubular Non-Metallic Cases (Rev. REC-
118-A); and RS-165—Ceramic Dielectric
Capacitors, 1000-7500 Volt Rating,
Classes | and 2.

TECHNICAL

A collection of technical papers pre-
sented at a Symposium on the Application
of Transistors in Military Electronics
Equipment sponsored by the Department
of Defense in 1953 is available for industry
use from the Office of Technical Services,
Commerce Department. The 32 papers
contained in the 508-page illustrated vol-
ume are mainly concerned with fabrication
of transistors by laboratory or pilot line
techniques or combinations of both. The
symposium was held at Yale University
and featured speakers from both military
and industrial laboratories. The publica-
tion, “Symposium on The Application of
Transistors to Military Electronics Equip-
ment” is number PB 111680, and can be
ordered by the OTS, Commerce Depart-
ment, Washington 25, D. C,, for $5. ...
Development of two portable self-readers
for the Navy’s DT-60 personal dosimeter,
which uses a silver-activated phosphate
glass that reacts to gamma radiation, is
described in two research reports just re-
leased by the Navy. Both reports can be
obtained from the Office of Technical
Services, Commerce Department, Wash-
ington 25, D. C., for 50 cents each. “A
Portable Reader for DT-60 Dosimeters”—
number PB 111887, states that operation
of the dosimeter is by means of self-con-
tained batteries and the reader is operable
from an external source of either six volts
DC or 115 volts AC. “A Pulsed-Light
Reader for the DT-60 Glass Dosimeter”—
number PB 111977, states that a storage
capacitor, charged toa voltage proportional
to the peak intensity of dosimeter fluores-
cence, is used to unbalance a vacuum-
tube bridge circuit, and a meter reading
bridge unbalance is calibrated directly in
roentgens dosage. Power is supplied by
five type-D flashlight batteries. . . . Thir-
ty-five new technical problems for the at-
tention of the nation’s civilian inventors
have been assigned by the Defense De-
partment to the National Inventors Coun-
cil, Commerce Department, the liaison
agency between inventors and the armed
services. These problems are published in
a supplement to the Council’s cumulative
list, “Technical Problems Affecting Na:
tional Defense.” The supplement and the
cumulative list may be obtained by writing
to NIC, Department of Commerce, Wash-
ington 25, D. C. An inventor who has a
proposed solution to any of the listed prob-
lems can submit ideas to the council for
evaluation and, if the solution appears
practicable, a presentation will be pre-

(Continued on page 14A4)
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. . Write on your letterhead for bulletins on any or all types illustrated.
N Py it you have a particular problem, our Application Advisory Group
‘$;p Q_O will be happy to submit a prompt evaluation and recommendation,
(o]
¢
Sy RE®

alnternational Rectifier

cC O R P O R A T I ©O N

EXECUTIVE OFFICKES: EL S8EGUNDO, CALIFORNIA ¢ PHONE OREGON 6-82861
NEW YORK: 132 €. 70TH ST., TRAFALGAR 9-3330 - CHICAGD, 205 W. WACKER OR., FRANKLIN 2-3882

IN CANADAt ATLAE RADIO CORP., LTO., 50 WINGOLO AVE. w., TORONTO, ONTARIO, RU 1-6174



AMONG IMPORTANT
ACTIVITIES AT HUGHES
IS A PROGRAM INVOLVING
COMPREHENSIVE
TESTING AND EVALUATION
IN CONNECTION WITH
HUGHES-DEVELOPED
RADAR FIRE CONTROL
AND NAVIGATION SYSTEMS
FOR LATEST TYPE
MILITARY ALL-WEATHER

INTERCEPTORS.

o ‘
Vi
V4

Convair F-102
all-weather interceptor.

Thereis need on our Staff for qualified
engincers who thoroughly understand

system this ficld of operation, and who have

sufficient analytical and theorctical

ability to define needed tests; outline
Test test specifications; assess data derived
from such tests, and present an evalu-
ation of performance in report form.

a
E n g I n e e rs Engineers who qualify in this area should

have 1abasic interest in the system concept

a n d and over-all operation of test procedures;

2 experience in operation, maintenance,
“debugging,” development, and evalua-

l - tion testing of clectronic systems, and
n St ru m e n ta t I o n knowledge of laboratory and flight test
procedures and equipment; 3 under-
standing of basic circuit applications at all

H I
En gl n e e rs Srequencies; & initiative to secure sup-

porting information from obscure sources.

Scientific Staff Relations

Research and Development Laboratories

-
: H UG H Es i HUGHES AIRCRAFT COMPANY
|

Culver City, Los Angeles County, Califoia

J

"%.Imlmlrial Engineering Notes

(Continued from page 12A4)

pared for submission to the proper mili-
tary agency. Problems in the supplement
and cumulative list range through the
fieldsof electronics, aeronautics, mechanics,
plastics, chemistry, instrumentation, ma-
terials handling, metallurgy, and others.
... A 215-225-mc converter to reduce
noise in vhf receivers has been designed
and developed by the Naval Research
Laboratory and is described in a research
report available to industry through the
Office of Technical Services, Commerce
Department. The publication, “A Low
Noise 215-225-Mc Converter” states that
the converter achieves a low noise figure
in the receiver equipment that was unat-
tainable with previous tubes. With the use
of a General Electric GL 6299 triode the
converter tunes the desired frequency
range while the noise figure is due to low
losses, low equivalent noise resistance, and
low transit time conductance of the tubes.
The GE tube is small in size, has low power
requirements and exceilent noise charac-
teristics, according to the report. The re-
port, number PB 121214, may be ordered
from the OTS, Commerce Department,
Washington 25, D. C., for 50 cents. . ..
A new film, ‘‘Engineering—A Career for
Tomorrow,” is now being distributed by
the Chicago Alumni Chapter of Eta Kappa
Nu Association, the electrical engineering
honor society. The 25-minute sound film,
available in 16 mm color or black-and-
white, outlines for youth audiences the
work and opportunities available in the
many fields of engineering, and the educa-
tion and aptitudes necessary to carve a
successful engineering carcer. The film has
been cleared for television, and the Eta
Kappa Nu Association will supply black-
and-white copies on a loan basis free of
charge for educational television station
usage. Prices, postpaid, are: $156.00 for
color and $81.00 for black-and-white, in-
cluding reel, can and mailing carton. In-
quiries regarding the film should be ad-
dressed to J. E. Farley, lllinois Bell
Telephone Co., Room 301, 208 West Wash-
ington St., Chicago 6, 1.

TELEVISION

The Federal Communications Commis-
sion now has under consideration the in-
stitution of a rule making proceeding for
the purpose of adopting a standard test
signal to be transmitted by television
broadcast stations, 'T"he commission be-
lieves that it would be helpful in the mean-
time if television stations are authorized,
without further specific authority, to
transmit test signals during programming.
Such test transmissions can be used for the
purpose of developing and testing the
feasibility of the method employed and
will be of assistance in the preparation of
comments and data in such rule making
proceedings as may be instituted. Station
licensees are cautioned, however, that the

(Continned on page 16A4)
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Weather radar with brilliant
half-tone picture.

HUGHES PRODUCTS

proudly announces

ONOTRON

Full circle persistence

Narrow band, slow scan.
Closed-circuit TV.

DIMENSIONS

Ovwer-all length:
1138 inches, & 3§ inch.

Bulb diamneter:

. 538 inches, maximum.
Displays complete spectrum

of gray shades Neck diamerer:

1inch, +1/16 inch.
Controllable persistence

Controllable rate of decay

No hood needed, even in

direct sunlight

, . Freeze action until
S-inch screen intentionally erased.

MEMOTRON

Memotron gives instant and
permanent display of one
or successive transients.

Single transient pulse, 20 micro-
seconds wide with a one micro-

— - o

econd rise time, showing writing
apabilities of one million inches

I |
per second. This photo was taken . HUGH Es PRODUCTS :

in full daylight without a hood.

Mk
~ For descriptive literature write to
ELECTRON TUBES’ HUGHES PRODUCTS
ELECTRON TUBES
International Airport Station, Los Angeles 45, California
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Industrial Engineering Notes

50 ohm Coax Terminations
dc to 4 KMC! ) (Continued from page 14A4)

specifications of any test signal which may
be adopted will be determined after rule
making, and equipment which may be used
under this test authorization may be ren-
dered obsolete as a result of the final speci-
fications adopted, the FCC said. The
transmission of test signals during pro-
gram time pursuant to this Notice shall
not interfere with synchronization nor de-
grade the quality of picture reception.
| Minor departures from signal specifica-
tions prescribed by the rules are permitted.
Television broadcast stations are author-
ized to conduct test transmissions in ac-
cordance with the foregoing for the period
ending January 15, 1957. Stations orig-
inating test signals under this experi-
mental authorization are requested to
notify the commission. ... A notice ap-
peared in the Federal Register of Oct. 10
which stated that all inquiry into the feasi-
bility of transferring television broadcast-
ing to the uhf band and comments pertain-

' ing thereto would be accepted by the
Federal Communications Commission for
an indefinite period. Though the date for

' filing comments in Docket 11532 ended
. Oct. 1, the commission said: “The com-
8 new Instrumentsl ments filed by Oct. 1 will be carefully re-

= viewed and evaluated by the commission,

l and it is expected that they will provide

I to 500 watts Coverage. assistance to the commission in deciding

| what further steps should be taken in the

New Sierra 1.60 series Coa).(ial .Terminati.ons are ideal for use with directional | :::,'3;'ﬁ;:,]gf,;g‘r,ogorfmt]hgo,fa:f::cl;'ﬁ:;' };::‘v;_
couplers, or in other applications requiring wide frequency range and low range character of the changes that would
VSWR. They provide extremely high stability, and will dissipate full rated power be involved in a transfer of all or a major
continuously up to an ambient temperature of 40°C. Derating permits operating | PArt of television to the uhf and the time

2 2 T R that Id b ired to make all of th
at still greater ambient temperatures. Terminations are completely shielded, and "eil.es‘svaorl;, det?:rrnen?.l:;;:?:msoa:l 10 its fe:sibilf

may be used to adjust transmitters without radiation. They are also useful for con- ity, it will be helpful if we continue to ac-
verting Sierra Bi-Directional Power Monitors to a termination type wattmeter. | cept comments under this inquiry and,
SPECIFICATIONS ] aFcordingly, no final date for the 'subnzis-

sion of such further comments is being

Power® Sennectors VSWhR designated at this time. As developments
160-1F 1 watt Type N fem. J Less than 1.06, dc to 2 KMC; ( occur which shed new light on the prob-
160-1M 1 wott Type N male less than 1.08, dc to 4 KMC. ‘ ) : g P h
T80-3F Twolls N pshllen ems v'vh'nch must be resolved before the

Less than 1.08, dc to 4 KMC. decides whether to embark

160-5M 5 waotts Type N male T CCI e L
160-20F 20 walts Type N fem. Less than 1.08, dc to 1 KMC; ' upon a specific, detailed change-over pro-
160-20M 20 watts Typs N male 3 less than 1.15, dc to 4 KMC. % | gram, lnterestﬁed parties are req(;lested Ito
160-100F 100 watts Type N fem. continue to file comments and supple-
160-500F 500 watts Type N fem. s LS mentary comments on any aspects of the
*Up to 40° C ambient. problem of converting television to uhf
which may assist us in our continuing
New LOW PASS FILTERS | study of this subject.”. .. The Federal
Sierra 184 series Low Pass Filters have an insertion loss Communications Commission has granted
not more than 0.4 db in pass band, sharp cut-off, 1.5 | four more TV translator stations, bringing
VSWR or less, and rejection greater than 60 db from | the total of such authorizations to ten. The
L.25 to 10 times cut-off frequency. Five models: for cut- | grants went to: Eugene Strausser, to op-
off frequencies of 44, 76, 135, 230, 400 MC. Power range erate on Channel 80 in Center, Colo., and
250 watts in pass band, 25 watts in rejection band. L. H. Faast, d/b as Faast TV to operate
Write for Bulletin! on Channel 70 in Doylesville, Colo., both

. . N to translate (rebroadcast) the programs of
Sierra Electronic Corporation | KCS].TV (Channel 5), Pucblo: City of

San Carlos 2, California, U.S.A. [ uence unici -
Canada: Atlas Radio Corporation, Ltd. Trln:! Ort Conseqtle c(‘séha m l;“7c0p.al tcl:)rt
’,_\ oronto, Ontario poration to operate on Channel in tha
@, Ma{luhcswer:, Gy Freguency Volt- | city, N. Mex., to translate programs of
meters, Directional Couplers, alyz- |
s \\} ers, Line Fault Anal;‘zzvs' Wi:i::)an:! EZF | KOB-TV (Cha'nn_el 4.). All}ﬂq11erq11e,
'\f/r’:?:sfl?’v"r;er's), tcutstom vRagJigl Tr'ansm‘ijtters. N. Mex.; and Kittitas Valley T. V. Assn.,
- etectors, ariable Impedance H
Wattmeters, Reflection CoefﬁcicntpMdcrs. | Inc., to operate on Channel 71 in Ellens-
Calorimeters, Water Loads, Thermopiles, burg, Wash., to translate programs of
lon Gauge and lon Gauge Amplifiers, KIMA-TV (Channel 29), Yakima.

Sales representatives in major cities Phase Changers. 3663 !
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...the QUNLIITY
4X150A

The reason why so many engineers are specifying

AMPEREX 4X150A’s for military equipment is ,

not merely AMPEREX’s reputation for extra- ”"'””‘U

generous design and quality control. The -“ '

AMPEREX 4X150A is outstanding in a number of jmmmmm == mmmmm = I - -~ = m e == = - -

specific qualitative details.

Most important of these is the use of exclusive OTHER OUTSTANDING FEATURES
metallurgical techniques and specially developed
metal alloys in the construction of the tube ele-
ments. This insures freedom from deposits on
the insulating materials, thereby eliminating
electrical interelectrode leakage. Thus the
AMPEREX 4X150A can be expected to retain its
initial characteristics throughout its extended

life. 1

1
)

'

]

1

1

1

1

1
e Exclusive all-molybdenum grid structure :
— for exceptional rigidity and mechanical ,
strength. A
e AMPEREX-pioneered powdered-glass !
stem — for high resistance to thermal and 1
mechanical shock. :
e Special-process corrosion resistant silver i
plating on all external metal surfaces. !
[}

The use of AMPEREX-developed automatic ex-

haust machine and other exclusive automation Write for detailed data and/or applications-

techniques area further insurance of exceptionally engineering information . .. convince yourself
uniform and stable 4X150A’s...each, individually that the AMPEREX 4X150A is in a quality
tested beyond JAN specifications. class by itself.

L
Amperex ELECTRONIC CORP.
A 230 Duffy Ave., Hicksville, Long Island, N. Y.’
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FREED

MIL-T-27A POWER,
FILAMENT, PULSE

& AUDIO TRANSFORMERS

FOR IMMEDIATE
DELIVERY FROM STOCK

POWER TRANSFORMERS -STANDARD
All primaries 105/115/125 v., 60 c.p.s.

Filament Filament

#1 #2_
Hi ol ol o -W | miL

o=l 2 a2 |a
Wo| Sec. [«52[55| 2 £|3 |E|GH
[MGP1]400/200 v/ 185 [.070 |6.3/5| 2 [6.3] 3| HA
McP2| 650 |v (260 [.070 |6.3/5| 2]6.3[ 4| 1B
MGP3| 650 |\/|245.150 (6.3 | 5|s5.0| 3| KB
MGPa|  800|v 318175 |50 | 3]6.3[ 8/ LB
MGPS| — 900 |v/ [345[.250 [5.0 | 3 [6.3[ 8| MB
MGP6|  700|v/|255).250 | X8 |
MGP7| 1100 |V [419 |.250 LB |
[MGP8| 1600 v/ 640 |.250 INLL

FILAMENT TRANSFORMERS-STANDARD
All primaries 105/115/125 v., 60 c.p.s.

Cat. __Secondary | yesy MIL
No. Voit Amp VRMS Case
MGFI__ | 25 | 30 | 2,500 EB
MGF2__ |25 | 100 | 2500 | GB
MGF3 [ 50 | 3.0 | 2500 | F8
MGF4 5.0 10.0 2,500 HB
MGFS [ 63 | 20 | 2500 FB
MGF6 | 63 | 5.0 2,500 GB
MGF7 |63 | 100 | 2500 | B
MGF8 | 6.3 200 | 2500 | kB
“MGFS | 25 | 10.0 | 10,000 | 1B
MGFIO | 5.0 | 100 | 10000 | KB

SE TRANSFORMERS

Send for further information on these units, or
special designs. Also osk for complete
laboratory test instrument cotalog.

FREED
TRANSFORMER CO., INC.

1720 Weirfield Street
Brooklyn (kidgewood) 27, New York

18a

; -
3 E
9 e E E ..'l 1k
Al sE | x
Bl 222 = [§ |8
g |"‘ 3|2 Pulse 82 |2 % 8|8
z |3 258 |3 =]
= BIS Voltage as 2 =|&
3 [B|E(S( (wilevets = |a|2&|8
LA 0.25/0.25/0.25 | 021.0 |.004 |3 (0.7 250
meTz [\ 0.25/025 | 0.21.0 | .00a 2 (0.7 250
MPT3 | 05,0505 | 0.21.5 | .002/3 1.0 2%
mPTa [\ [\ 0503 | 0215 [.002/2 [1.0[2%
MPTS |\/[v| | 050505 | 0520 |.002|3 1.0|500
mPTe ||V 0.5,0.5 0520 | 002 2 [1.0[ %0
w1y TvIvIv [ 0.9/03/07 | 0515 | 002]3 1.5]200
meTe [V v v e/ 0.51.5 |.002] 2 [1.5 200
mers [V IV|V ] 1.0/1.0/1.0 | 0735 |.002]3 (2.0 200
MPT10[ v/ | v/ [\ 1.0/1.0 0235 |.002)2 [2.0] 200
Mpit [ VIVIV T 101010 | 1050 | 002/ 3 2 JFN
pme112[v|v[\ [0.15/0.15/0.3/03] 0.2-1.0 | .004] 4 jo.7T700
Frege. resp. 300 to 10080 cps -~ 2 0B, M) Case Swes A1
[v | Impedance L,
g | [ = 3
3 Application ‘lc‘i 28 52 ;:.
|
Single or P.P. Plates 90K
MGAL 20 Single o PP, Grids Split jofic|ge Sk
MGAZ Line o Voice Coit } ens (00 3
MGA3 |Line to Single or P.P. Grids |50 [ 135k |\'| 0 0 |18
MGA4 Ling to Ling [Saie| [spre | | @ 018 \
MGAS Single Plate o Line 1 Hid e [ |#040 3 |
MGAS | Single Plate to Voice Coil ‘Z}: a0 |aoa0 3 | |
MGA? Single or P.P. Plates to Line 15K | | 400, 010 33
[ |
MGAB P.P. Plates fo Line e [ 1800 01| 30
|MGAY P.P. Plates to Line so |\ 1892, 02

|
ll

J. E. W. Sterling, president of
Stanford University and board
chairman of Stanford Research In-
stitute, has announced the ap-
pointment of E. F. Carter (A'23-
F'36) as director of SRI. Mr. Car-
ter has also been named to the In-
stitute’s board of directors.

The new chief executive of the
applied research center joined SRI
in 1954 as manager of research op-
erations. Upon the resignation of
J. E. Hobson, the Institute’s head
for eight years, last December, Mr.
Carter was named associate direc-
tor and since then has been respon-
sible for overall direction of the In-
stitute’s activities.

A native of Elgin, Texas, Mr.
Carter received a B.S. degree in
engineering from Rice Institute in
1922. He began his career as a stu-
dent engineer with the General
Electric Co. at Schenectady, N. Y.
Successively he became a section
leader and a division engineer in
the firm’s radio department. In
1929 Mr. Carter joined the United
Rescarch Corporation, New York,
where he was in charge of the radio
division. Mr. Carter joined Syl-
vania Electric Products Co. in
1932, starting as a division engi-
neer at Emporium, Pa. Moving to
New York in 1941, he was named
director of industrial relations, and
in 1945 he became vice-president
in charge of industrial relations.

He was appointed vice-presi-
dent in charge of engincering at
Sylvania in 1946 and advanced to
the post of vice-president and tech-
nical director in 1952, a title he
held until coming to SRI.

Mr. Carter has made twenty in-
ventions in the field of electronics
and holds patents on single fre-
quency duplex transmission and
reception, automatic volume con-
trol, certain control circuits and
various improvements in radio re-
ceiver circuits.

A devoted “radio ham,” Mr.
Carter has long pursued the hobby
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of radio contact with amateur op-
erators around the world. He has
been a licensed radio operator for
thirty-five years and presently
holds call letters K6GT.

SRI's new director is active in
the American Institute of Electri-
cal Engineers and the Illuminating
Engineering Society. In addition
he belongs to Tau Beta Pi and the
American Radio Relay lcague.

>

M. P. WILDER

M. P. Wilder (\'28-S\I'55),
scientist in cathode-ray tube de-
velopment over the past twenty-
five years, has joined Allen B. Du
Mont Laboratories, Inc. as staff
engineer in charge of the com-
pany’s storage tube development
program. The announcement was
made by Stanley J. Koch, director
of Du Mont's Tube Research Di-
vision.

Immediately prior to joining Du
Mont, Mr. Wilder was manager of
the Photo-FForming Division of the
Superior Tube Company, Norris-
town, Pennsvlvania. From 1951 to
1954 he served as manager of the
Stamford Division, Allen D. Card-
well Productions Corp., Stamford,
Connecticut.

(Continued on page 22.4)
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are you
killing

that still,
small

voice?

When that voice prods your
professional ego with, *You can
do bigger and better things!,” do
you smother it with a wet blanket
of doubt?

And when that same voice whispers
to you of a gentle climate where
the snow is yours just for the asking
and sunshine is always yours for
the basking, do you clobber it with
the sledge hammer of self-denial?

Don’t kill that voice! Its wisdom
could lead you to a place where
you'll find those bigger things,
that better life—Firestone. If
you’ve a mind that can matter in
the guided missile field, Firestone
needs you in its vital development
program for the Army's “Corporal,”
first surface-to-surface guided
ballistic missile. Here are just a
few of our needs:

Flight Simulation
Electronics Systems

Missile Component Design
Systems Analysis

Structural Design

Field Engineering

Next time you hear that still,
small voice, don’t reach for your
shotgun. Reach for your pen.
Write—right now! Let that still,
small voice guide you to big

accomplishment for you, big
happiness for your family!

‘P'ire?/tone

GUIDED MISSILE DIVISION

RESEARCH*DEVELOPMENTe*MANUFACTURE

“Find your Future at Firestone’’~ Los Angeles + Monterey

WRITE: SCIENTIFIC STAFF DIRECTOR. LOS ANGELES S4. CALIF.
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DESIGN PROBLEM: s, %

More Rectifier Power per DbHar?

POWER DISSIPATION & MAXIMUM ALLOWABLE STUD TEMPERATURE

“AF%O&MDM"W
- ; 0
20 // / // 1 {
[ Ao g
- S/ 34 ,‘/ ‘// I»é
i e £ '
80 “o
E: 80 /y / / 130 g‘?j
5. ////// / wff i
(| Ex ¢
30 o
§ )% H
20 7 A lloi
0|2 wo SILICON RECTIFIER
°° [l 20 30 40 30 €0 70 80 90O |o<§°° TYPE 4 JA6°
AVERAGE FORWARDO CURRENT
AMPERES
TYPICAL APPLICATION
GENERAL ELECTRIC HIGH
| samosms e ke sace CURRENT SILICON RECTIFIER
.-: CIRCUIT Three Phase Bridge Rectifier,
. e Resistive Load.
o A= DCOUTPUT 280 volts, 215 amperes, 60
2 100 A kilowatts.
13 7 .
& 5o /,/,/ RECTIFIER Approximately one percent
3 Y/ LOSSES (% kilowatt).
Ee A //' COOLING  One 6%-inch square %" thick
§ 0 /i REQUIRED  copper fin for each of six rec-
o s 7 / tifying units when used with
/ ! L yymieaL Fwo. 2000 fpm 30°C forced air.
E 2 / VOLTAGE OROP | Free convection cooling may
0 /[ /: NG WO VoLTAGE | be utilized by increasing the
~ / /I - fin area. ¢
200°¢<~/}/ ['p 25°C JUNCTION TEM® VOLUME Total volume of rectifiers and N
(X 7 7 =tk fins—less than % of a cubic \
o1 Al L [ 1 1 foot. m—
C 2 o X . w 2 L4 13
FORWARD VOLTAGE DROP
VOLTS
High C SILICON RECTIFIERS, availabl
igh Current , available now,
[ ] [ ] [ ]
cost less than other rectifying devices!
High Capacity Silicon Rectifiers—with used in any rectifier application. They are being installed
rating up to 85 amps at 300 volt operat- now in many applications including:
ing levels—now cost no more than other junction type rec- TCIE L Tnaces Magnetic Devices
tifiers. These high-efficiency silicon rectifiers are produced Cathodic Protection Shop DC Supply
using the alloy technique developed by General Electric DC Motor Supply Welding Equipment

research, Extended life tests show no deterioration in recti-

All 1 Electric Sili Rectifi t rigid mili
fier characteristics when operated at full rated condition. Il General Electric Silicon Rectifiers meet rigid mi tary

requirements. They are now available in four voltage

All-Welded Seal for Trouble-Free Service. With the large area ranges. For detailed application engineering information,
silicon element hermetically sealed within a steel housing, consult your General Electric representative, or write to
General Electric Silicon Rectifiers are immune to troubles General Electric Company, Semiconductor Products,
caused by moisture, vibration, dust, or corrosion. They may Section X52126, Electronics Park, Syracuse, New York.

be mounted in any position; and have a safe temperature

range greater than any of the other junction-type units. ngress /s Ovr MOSf /mpon‘anf Product

Their “plumbing type” stud fitting assures fast cooling

through heat sink connections. GE NERA L @ ELECTRI C

Work Anywhere. General Electric Silicon Rectifiers can be

20A WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE December, 1956



Standarc

‘o TIME and MONEY

PLANTS

Offering Precision

Fabrication of: H U DSON

STEEL
BRASS

ALUMINUM CASES-COVERS
COPPER

MU METAL

[neluding:

ALLOY WELDING

CERTIFIED
SPOT WELDING

SILVER SOLDERING
BRAZING

® PRECISION DRAWN CLOSURES

Call or write for prices QUALITY METAL STAMPINGS

on standard closures or
send drawings for quo-

tations on special parts SHEET METAL WORK

or sub-assemblies.

Ask for your copy
of the new Hudson Catalog
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SO SENSITIVE
/1T CAN MEASURE THE CHARGE
BETWEEN YOUR FINGERS |

% -

- CURTISS=WRIGHT |

DYNAMIC CAPACITOR
ELECTROMETER

FOR STABLE AMPLIFICATION OF LOW-LEVEL DC SIGNALS

Measures currents as low as 10-'¢ amp, * Extremely high input impedance . . , ‘
10'5 ohms, * low drift — less than = 1 mv per 24 hours. * Uses dependable,
durable dynamic capacitor. * Accuracy of = V4 % full scale. * Only 14” x 10" x 9"

The Curtiss-Wright Dynamic Capacitor Electrometer is ideal for meas-

uring minute currents or voltages from high impedance sources. There

is no 60 cps interference since the Dynamic Capacitor Electrometer !
operates at 1,000 cps. The instrument can be used to measure static
charges, potentials of floating grids, insulation leakage currents, capaci-
tor dielectric leakages; and to study transistors and diodes. Its rugged-
ness, reliability, and high sensitivity make it especially suited for use
in the nuclear field as a component in reactor control systems and in
industrial control systems employing radioisotopes as energy sources.
It can be used for pH determination, and in mass spectrometry. In bio-
physics and medicine it may be used to measure cell potentials, skin
potentials, streaming potentials, injury potentials, and nerve impulses.
Besides providing an indication on its own meter, it will operate any
standard recorder. For details, write Nuclear Equipment Sales Dept.,
Curtiss-Wright Corporation, Electronics Division, Carlstadt, N. J,

ELECTRONICS DIVISION

CORPORATION « CARLSTADT,

CURTISS-WRIGHT

(Continued from page 184)

His experience in cathode-ray tube de-
velopment began in 1932 when he joined
Radio Inventions, Inc., New York City.
Since that time he has served as a scientist
with the Kenard Radio Tube Corp., the
National Union Radio Tube Corp., the
National Broadcasting Company, Rem-
ington Rand’s Laboratory for Advanced
Research, and the Columbia Broadcasting
System’s Laboratories.

He attended the Massachusetts Insti-
tute of Technology and the Stevens In-
stitute of Technology. He is a member of
the American Radio Relay League. Mr.
Wilder has been issued fourteen United
States’ patents in television and allied
fields.

0’.

A. R. Vallarino ($'43-A'44-)MI'55) has
been appointed Director of Engineering,
Development of Precision Technology,
Inc., Livermore, California.

Precision Technology, Inc., a subsidi-
ary of the General Precision Equipment
Corporation, specializes in development
and manufacture of scientific and control
equipment for the Atomic Energy Com-
mission, the Defense Department, their
contractors and general industry.,

0
<

The appointment of L. S, Preston
(SM’56) to the post of Chief Engineer of
the Electronic Engineering Company of
California was an-
nounced by R. B.
Bonney, Vice Pres-
ident of the com-
pany, recently.

Mr. Preston has
a total of thirteen
years’ experience in
engineering and en-
gineering manage-
ment. He joined the
Electronic  Engi-
neering Company L. S. PrEsTON
in 1949 as a radar
design engineer; and later hecame technical
staff engineer, supervising the activities of
all engineers in the company's Point Mugu
Division.

When the Florida Division of the com-
pany was opened in 1950, Preston was ap-
pointed division manager, and was charged
with complete responsibility for all phases
of the division’s operations until 1955,
when he returned to the Los Angeles Di-
vision of the Electronic Engineering Com-
pany as manager of the Engineering De-
partment.

He received his B.S. degree in electrical
engineering from the University of Texas
in 1943.

(Continued on page 26A4)

Use your
IRE Directory
It's valuable!
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another

HERMETICALLY SEALED

SILVER WIRE

DIFFUSED JUNCTION WELDED SEALS

soLip stare DIFFUSED JUNCTION | ...

SILICON RECTIFIERS
now in QUANTITY PRODUCTION

Uniform Characteristics — Uniformly High Quality

— les270_ The Solid State Diffusion Process involves the formation of a junction by diffusing
DIA. suitable gaseous materials into silicon at high temperatures. This process offers
v many advantages including:
%- 1. Exact control of junction penetration.
—r 2. Precise junction gradient for specific rectifier applications.
3. Flat junctions for uniformity and control of characteristics.
Z/ZS Operating Temperatures — minus 65°C to plus 150°C
.03/ ) Storage Temperature — up to 170°C
(2 Hermetically Sealed — Welded

AVERAGE CHARACTERISTICS

Forward Forward Reverse
Peak Current*® Volts*** Current*** (max.)
Inverse milliamperes at 350 mA mA at rms volts
Type Volts® 100°C | 150°C 100°C A *PiV ratings apply from —65°C to +150°C

CKet0 100 3501100 0:75 O:21atfa0 **Into inductive or resistive load
CK841 200 3501100 0.75 0.2 at 140
CK842 300 350 [ 100 0.75 0.2 at 210 ***Averaged over one complete cycle
CKB843 400 350|100 0.75 0.2 at 280
CK844 500 350|100 0.75 0.2 at 350

600 350|100 0.75 0.2 at 420

s E M l c o N D U CTO R D l v ' s I o N NEWTON, MASS.: 150 California St. <  DEcatur 2-7177

NEW YORK: 589 Fifth Ave. . PlLaza 9-3900
CHICAGD: 9501 Grand Ave., Franklin Park » TUxedo 9-5400
LOS ANGELES: 5236 Santa Monica Blvd. « NOrmandy 5-4221

Silicon and Germanium Diodes and Transistors « Silicon Power Rectifiers
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SECOND OF A SERIES

How to get
reliability

Got the automation jitters?...worried about turning
complex manufacturing operations over to an “electronic
brain”?...worried about what can happen when

one component in the control system fails?...

Reliability takes on a new and different meaning =
as American industry becomes more and more
automated. Here are a few thoughts on the importance

- ol N

| =/ All of us are going to have to pay more atten-
\S/ tion to “reliability.”

We'll have to pay more attention to individual “devices”
within a system.

We’'ll have to guard ourselves carefully when we design
the entire system.

The industrial pendulum is swinging more and more
toward automatic controls, servo-mechanisms, computers,
and automatic “watchers.” As it does, the reliability factor
becomes more and more important. Let’s see why. For
example, you probably have three radios at home. If one
fails because a soldered joint comes apart, your home life
is probably not disrupted to any alarming degree. But . ..
consider the automatically controlled steel mill. One
soldered joint failing, unless all controls are installed in
duplicate (which is expensive) could tie up the entire pro-
duction process for valuable minutes, if the maintenance
crew has second sight. For hours, if automatic trouble-
indicating and locating systems are not installed (and these
are expensive, too). Last, but not least, lend a thought to
the dependence of guided missiles and man-made satellites
upon the reliability of electronic circuits and components.
So...let’s start to examine “reliability.” Let’s begin by
looking at this definition which is currently popular in
the technical field:

The reliability of a particular component or sys-
tem of components is the probability that it will
do what it is supposed to do under operating condi-
tions for a specified operating time.

Now .. .this is a relatively well-accepted definition, and
it offers the key to the problem of coping with failure con-
trol. Take the word “probability” in this definition. Let’s
discuss its implication,
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) u(r of reliability and how it can be controlled.

Many of today’s systems, simple or complex, are a chain
of components. So picture a system as a chain with its
successive links, In the field of statistics the over-all reli-
ability of the chain is the mathematical product of the
reliabilities of the individual links...

Overall Reliability, R,=r; x r; x r3...1,

Now, let’s consider a system made up of 100 different
components, each of which has a reliability of 99%. In
applying the formula, multiplication of .99 by itself 100
times gives an over-all reliability for the system of only
36.5%. Two out of three systems you have put together
will probably fail!

Cannon becomes involved with this problem because
our main business is making electric connectors. So, let’s
look at the following chart that covers contact reliabilities
and reliability of the assembly in which they are mounted.

Assembly reliability dependent upon number of contacts

4 I I l { l T I 4 l I l T l 1 l T l i

Contact population
percentage defective.

Percentage of assemblies
having one or more defective contacts.

[T (YO N N AT

10 20 0 <0 S0 0o 70 80 90 100

=
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This chart illustrates the reliability of four connectors
having 15, 25, 37 and 50 contacts respectively. As an
example, assume that the contacts have a contact popula-
tion of 1% defective (1 in 100 defective...this percentage
is considered a fairly high standard in most fields). On
the 15-contact assembly, we find from our chart that 14%
of the connector assemblies would have one or more defec-
tive contacts! With 25 contacts, 22% would have one or
more defective contacts. With 50 contacts, 41%%...is
your hair starting to curl? Obviously, a 99% contact reli-
ability standard for guided missile components is abso-
lutely unacceptable. And, in between the simplest system
and that of a guided missile, are hundreds of assemblies
and systems whose reliability factors must be analyzed with
utmost care.

But all is not lost! There’s another side to the picture.
With proper care, analysis, and control, our Cannon organ-
ization has actually achieved, in special “missile quality”
contacts, a known level of only 2.85 x 10-3% defective...
only 1 part in 35,000! Naturally, we don’t achieve that with
all our contacts. .. but we do try to design and manufacture
the utmost in reliability required for specific applications.

We have pictured this chart to show the direction we
must all take, whether we’re talking about connectors, other
components, or systems. It boils down to two steps...

%  The number (n) of components must be kept low
...simplicity.

%  The level of component reliability must constantly
be improved ... hard work for all of us.

Now...if we refer to our reliability definition on the
previous page we note the phrase “do what it is supposed
to do.” So be sure you define these objectives for your
component assembly, or system.. . failure to do so carefully
can cause undue failure or the expenditure of unnecessary
dollars for needless, excessively-reliable parts or design.

Further on in the same definition, we note the words
“operating conditions.” This brings up many new points
for consideration. Here we are concerned with such things
as temperature, pressure, humidity, corrosive atmosphere,
stray electric and magnetic fields, low and high frequency
noise, shock and vibration. Do your design standards need
upgrading? Are your components designed and then tested
to meet the operating conditions you specify...or are
they designed to meet ‘“‘average” conditions? Are you
using adequate “safety factors™?

In a simple component, manufacturers have always
looked for, recognized, and corrected faults when they
occurred. We use component quality control to achieve
and maintain Cannon’s world famous product quality. But
in complex systems such component quality control is not
enough. Actually . ..

Reliability control over the system is needed. It should be
all-encompassing. When you get right down to it, reliability
is the product of procedures, equipment, and people...in

|

N
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the design, manufacture, testing, control of quality, trans-
portation, and use of products or systems.

Do you have a reliability control system?2?

Here are a few of the steps that are needed to get a
reliability control system operating :
1. Determine Your Requirements. Specify the environ-
ment, operating time, performance limits, and the percent
of reliability required. Allow an adequate safety factor
keeping in mind the end use of the finished product.
2. Collect Reliability Data. Set up facilities for the con-
tinuous accumulation of data on component or system
failures and their causes.

3. Establish quality control and test procedures which
show high degree of correlation with end-use conditions.
4. Analyze.Determine if reliability requirements are being
met. Establish the most important causes of failure by
analyzing the data you collect.

5. Improve. Take action to eliminate the most important
defects or causes of failure. Reduce the failure rate to the
required level.

6. Maintain Continuous Vigilance. You have empha-
sized system design...you have used statistical analysis of
failures...now exert continuous and critical control to be
sure your “improvements” actually improve reliability.
Examine new and unforeseen failure sources. Review and
modify your requirements with changing conditions.

*

We at Cannon Electric are proud of our historical empha-
sis on quality and reliability. Since 1915 we have adhered
to a design philosophy embracing the highest quality and
reliability in each and every Cannon Plug for the specific
application for which it is to be used. If we can’t design to
that principle, we don’t make it! In manufacture, we are
proud of our know-how in depth, proud of our fine quality
control systems, proud of our personnel and proud of our
reliability control group.

Whenever you have an electric connector reliability
problem...in design, engineering, production, or prototype
phases...we would appreciate the opportunity of discuss-
ing it with you.

Cordially,

2»@ @M President

CannoN Erectric CoMPANY
3208 Humboldt St., Los Angeles 31, California

(o JCANNONIPIUGS!

Eight plants around the seven seas!
Please Refer to Dept. 377
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N AEROVOX (o RPORATION
TR 4£604%) couronarion

OLEAN, N.Y.

DIVISION

26A

A NEw LEAD...
o keep costs down
and quality up/

Hi-Q DISK CAPACITORS

MAINTAINING quality and at the same time reducing
the cost of small components is a problem facing
many manufacturers of radio-TV and other electronic
equipment. Cut-and-formed, or ‘‘crimped’ leads are
another example of ingenuity leading to cost reductions.

“Crimped"’ leads on Hi-Q ceramic disk capacitors make
possible completely coated or dipped units without the
expense of cleaning leads. In addition, these new
“crimped’’ leads insure good solderability as well as
easier insertions for all printed-wiring assemblies.

Many Hi-Q customers have already experienced signifi-
cant economies while maintaining or actually improving
product quality, through the use of these new *‘crimped’’
lead ceramic capacitors.

Interested in more information? Write:

| o
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In Canada: AEROVOX CANADA LTD., Hamilton, Ont.
Export: Ad Auriema, 89 Broad 51., New York, N. Y., Cable: Auriemo, N. Y.
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(Continued from page 22A4)

A. N. Goldsmith (A'12-F'15), elec-
tronics scientist and pioneer, has become
consultant for Electronic News, the weekly
industrial newspa-
per that Fairchild
Publications, Inc.,
will publish in early
1957.

As the newspa-
per’s major consult-
ant, he will advise
as to correctness of
data from the tech-
nical and industrial
viewpoints and will
analyze for thestaff ~ A. N. GoLpsMITH
the significance of
business trends.

Electronic News was conceived as an
industrial newspaper that will provide
management and engineers with informa-
tion gathered from all over the world.
Wade Fairchild is publisher of the new
paper and A. D. Cook is the editor.

Though he is probably best known as
the holder of over two hundred patentsand
as a consultant to Radio Corporation of
America, National Broadcasting Company
and Eastman Kodak Co., Dr. Goldsmith
has long had an interest in publishing. He
has been editor or editor emeritus of the
IPROCEEDINGS OF THE IRE every year since
1912 except 1929. In 1929 he was serving
out his tenure as president of the IRE.

Dr. Goldsmith is also the author of
several books. He was recipient of the IRE
Medal of Honor in 1941 and the IRE
Founder’s Award in 1951.

Born in New York City on September
15, 1888, Dr. Goldsmith began his career
as an instructor at the College of the City
of New York in 1907, the same year he re-
ceived his bachelor of science degree from
that college. He remained with CCNY
until 1919 and, in the meantime, obtained
his doctorate of philosophy from Columbia
University in 1911. CCNY appointed him
associate professor of electrical engineering
for life. He was granted an honorary doctor
of science degree by Lawrence College in
1935.

He was elected President of the Society
of Motion Picture and Television Engi-
neers in 1932. He was chairman of several
sectional commiittees of the American
Standards Association.

In 1920 Dr. Goldsmith’s work made
possible the first commercial radio with
only two control knobs and a built-in
speaker. In 1940 he invented the first color
television tube to find commercial use.

He was consulting engineer for General
Electric Co. from 1915 to 1917 and di-
rector of research for Marconi Wireless
Telegraph Co. of America from 1917 to
1919. That year, at the age of 31, he joined
Radio Corporation of America as director
of research, and then became vice-presi-
dent and general engineer. He was with
RCA until 1933 and acts as consultant to
that firm to this day.
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Besides the honors mentioned above,
Dr. Goldsmith is an honorary member of
the Radio Society of Great Britain, the
International Committee of Radio Telegra-
phy (France), the Academy of Motion
Picture Arts and Sciences, and the Institu-
tion of Radio Engineers (Australia). Ile is
an Eminent Member of Eta Kappa Nu
association. In addition, he is a member
of the New York Medico-Surgical Society.
He is also a Fellow of the American Insti-
tute of Electrical Engineers, the American
Physicai Society, the American Associition
for the Advancement of Science, the Acous-
tical Society of America, the Optical Soci-
ety of America, and the International Col-
lege of Surgeons.

S

Electronic Engineering Company of
California has announced D. R. Proctor
(SM’53) as Assistant Chief Engineer.

Mr. Proctor has
a total of fifteen
years’ experience in
engineering and en-
gineering manage-
ment. He joined the
Electronic  Engi-
neering Company
in 1951 as an elec-
tronic engineer;and
later became a proj-
ect engineer, re-
sponsible for the D. R, ProcToR
design and con-
struction of highly complex timing, firing,
and ground instrumentation equipment
for missile ranges as well as other electron-
ic developments. e was appointed Assist-
ant Engineering Manager in 1955.

Mr. Proctor received his B.A. degree
in physics and mathematics in 1941 from
the University of California, Berkeley. He
is a registered professional engineer for the
State of California, and a member of the
Optical Society of America.

N. J. Dean (5'46-A"47-M'50-SM'53),
formerly in charge of the applications
group for the business machines program
at the Laboratory for Electronics, has re-
cently joined the management sciences
department of the Ramo-Wooldridge Cor-
poration, and has been appointed head of
the data processing section of this depart
ment. This group is actively involved in
various studies for business and govern-
ment organizations for the application of
electronic data processing systems to prac-
tical problems,

The appointment of A. R. Hopkins
(A\'27-M'32--SM'43) to the newly created
post of Manager, Commercial Electronic
Marketing Department, Radio Corpora-
tion of America, was announced recently.

Formerly Manager of the RCA broad-
cast and television equipment department,
Mr. Hopkins now assumes broad admin-
istrative and functional responsibilities for
the product planning and marketing of all
RCA commercial electronic products.

Mr. Hopkins has been associated with
RCA sales, merchandising, and engineer-
ing activities for more than twenty-seven
years. He joined RCA as an engineer in

(Continued on page 28A)
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HIGH VOLTAGE

CAPACITORS FOR DC OR HIGH-CURRENT
DISCHARGE APPLICATIONS

No matter what the voltage requirements—you
name them, Aerovox meets them. Aerovox is the
industry’s leading supplier of special high-
voltage capacitors for radio-transmitters,
betatrons, X-ray equipment, nuclear accel-
erators, radar, sonar and all military and
pulse applications. Which accounts for such
an experienced engineering staff with wide-
scale knowledge of high-voltage
equipment for high-current
pulsing and minimum in-
ductive reactance applica-
tions.

Type P-26 Capacitors .

phenolic-tube case with
metal end seals. Standard units avaM-
able to 300,000 VDC. Higher voltages
available with series-connected units.

Type P-20 & Type P-09
Capacitors . . . standard
high-voltage units to meet ail
military requirements. Voltage
ratings to 150,000 VDC
Excellent for applications
requiring heavy-duty DC service.

Q

O
Special Capacitors . . . designed /
specifically for military and o Pl

‘

commercial applications, this
toroidal-design, high-voltage
capacitor is only one of many
Aerovox manufactures in quantity
to meet critical requirements.

Wﬂde For complete information on how Aerovox

can assist you with your capacitor needs.

< AEROVO coRpoRATION

) NEW BEDFORD, MASS.

In Canada: AEROVOX CANADA, LTD., Hamilton, Ont.
Export: Ad, Avriema, 89 Brood St New York. N. Y. » Cable: Avriemo, N. Y. N
L

L
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HERE...

s

On a 12-acre plot near Smithtown, Long Island,
Wheeler Laboratories is augmenting its micro-

will look across a valley to the laboratory build-
ing now under construction. These new facilities
will be equipped and staffed to solve unusual

antenna problems.

Inquiries are invited; a brochure describing
our services is available.

WHEELER LABORATORIES. INC.
122 Cutter Mill Road ® Great Neck, N. Y.

HUnter 2-7876

WIDEBAND FLUTTER METER

The one and only instrument for
measuring and evaluating wide band flutter

$910.00

complete with

cabinet as

illustrated
®

with dust
cover only
$875.00

MODEL FL-4A

for manufacturers and users of high-speed tape
recorders, who are engaged in instrumentation,
telemetering and data transmission systems.

Specifications:
Carnier frequency: 14.5kc from crystal oscillator
Indicators: 2% drift and rms flutter meters
Range: 0.2, 0.6, and 2.0% rms full scale
Flutter filters: 0.5 to 30 cps: 30 to 300 cps;
300 to 5000 cps
Dimensions: 83, ”x 19” standard rack

Features:
® Measures flutter fre-
quencies dc to 5000 cps
® Internal 24 db/octave
filters for analysis
® 3” oscilloscope for
detailed flutter studies

Order Direct or write us for name of nearest representative

d&l"

TR ! - 1

Manufacturers: Electronic

and Electro-Mechanical
1 Equipment & Componenta
.

400 East Gutierrez Street

P.0O. Box 1500, Santa Barbara, California
Telephone: WOodland 54511
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wave development facilities with an antenna |

range. As shown above, the transmitter building |

(Continued from page 27A)

1929. In 1935, he transferred to RCA
broadcast sales activities and shortly was
advanced to manager of broadcast audio
sales. In 1937, he was assigned to the com-
pany’s Chicago office where for nine years
he was broadcast district manager, then
regional manager, for the former RCA
Engineering Products Department.

In 1946, Mr. Hopkins was advanced to
Sales Manager of the broadcast and indus-
trial department, with headquarters in
RCA’'s Camden, N. J., offices. Subse-
quently, he was advanced to general sales
manager of the Engineering Products De-
partment; manager of the Broadcast
Marketing Department; and manager of
the Broadcast and TV Equipment De-
partment.

Mr. Hopkins was graduated in 1926
from Ohio State University with a degree
in electrical engineering. He is a member
of the National Association of Radio and
Television Broadcasters, and serves on the
executive committee of the Technical
Products Division of the Radio-Electron-
ics-Television Manufacturers Association.

A. M. Daily (M’'56), hired in 1933 upon
graduation from the University of Illinois,
has been elected vice-president in charge
of research and de-
velopment at Chi-
cago Telephone
Supply  Corpora-
tion, Elkhart, Indi-
ana, variable resis-
tor manufacturers.

Mr. Daily
started in the in-
spection  depart-
ment, then handled
general  engineer-
ing, sales engineer-
ing, and manufac-
ing assignments. Ile later served as
director of the test laboratory, assistant
plant superintendent, acting plant super-
intendent and chief research and develop-
ment engineer. Ile has been on the firm’s
board of directors for six years,

A. M. DaiLy

Bernard Elbinger (S'49-A’'50-M’'55)
has been appointed Manager of the Special
Products Section of Electronic Control
Systems, Inc., an affiliate of Stromberg-
Carlson and a subsidiary of General
Dynamics Corporation.

In his new position, Mr. Elbinger will
have charge of design and development of
such special products as selective paging
systems, automatic quality control de-
vices, automatic test equipment and other
special electronic systems.

A native of Detroit, Michigan, Mr.
Elbinger served as a radar technician with

(Continued on page 30A4)
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silicon

REPORT o

N LW LY 1
|

1 LA L
For reliability under extreme conditions . . . design
with TD’s military silicon transistors...built to
give you high gain in small signal applications at
temperatures up to 150°C. Made to the stringent
requirements of MIL-T-19112A (SHIPS) and
MIL-T-19502 (SHIPS), these welded case, grown
junction devices furnish the tremendous savings

in weight, space and power you expect from
transistorization . . . plus close parameter control

N MILITARY

\

TRANSISTORS

that permits you to design your circuits with
confidence.

All 19 Texas Instruments silicon transistor types
have proved themselves in military use. First and
largest producer of silicon transistors, TI is the
country’s major supplier of high temperature
transistors to industry for use in military and
commercial equipment.

degradation rate tests for TI's USN-2N117 and USN-2N118 silicon transistors

test condition duration end point at 25°C
lead fatigue three 90-degree arcs _— S no broken leads
vibration 100 to 1000 cps at 10 G 3 cycles, each x, y, and z plane : o . ey
vibration fatigue 60 cps at 106G 32 hours, each x, y, and z plane €o= £pA maximum a
shock 40 G, 11 milliseconds 3 shocks, each x, y, and z plane

temperature cycle
moisture resistance
life, intermittent operation

—55°C to +150°C
MIL-STD-202
Pc= 150 mW, V¢ = 30V

life, storage 150° C, ambient
salt spray MIL-STD-202

10 cycles
240 hours

1000 hours, accumulated
operating time

1000 hours
50 hours

Nop = 2mhos maximum
h¢p = —0.88 minimum for 2N117

htp = —0.94 minimum for 2N118

no mechanical defects
interfering with operation

LOOK TO TI FOR: SILICON HF, MEDIUM POWER, POWER, AND SMALL SIGNAL TRANSISTORS
SILICON DIODES AND RECTIFIERS » GERMANIUM VHF, POWER, RADIO, AND GENERAL PURPOSE TRANSISTORS

pioneer producer of
silicon transistors

December, 1956

TEXAS INSTRUMENTS

INCORPORATED

6000 LEMMON AVENUE

DALLAS 9. TEXAS
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PROVEN Dusign Techniques

make your

COMPLEX AUDIO
FILTER CONSTRUCTION

routine at
CHICAGO STANDARD

SPECIFICATIONS

or avallable as

stock units.
Chicago Standard's years of experi-
ence in building thousands of filters
have made possible a degree of skill
in engineering and workmanship that
can solve your difficult audio filter
problems quickly . . . to your com-
plete satisfaction.

Proven techniques of space utiliza-
tion apd 'mechamcal desng_n result in FREQUENCY RESPONSE
superior internal construction and ef- Typical

ficient, compact, light-weight filters. Band-Pass Filter

Proven design principles result in
optimum coil and circuit perform-
ance. Reliable operation under ex-
treme conditions is assured by:

1. High efficiency core materials.

2. Chicago's high strength cera-
mic terminals.

3. High dielectric strength insula-
tion.

CHICAGO STANDARD
TRANSFORMER (¢

STy ) outlining your filter
CORPORATION ®,@ reqmremen:s Uarnd' for

information on stock

3501 Addison Street, Chicago 18, lllinois units.
EXPORT SALES: Roburn Agencies, Inc.
431 Greenwich Street, New York 13, New York

VA

s {
4

; ‘\,zf IRE People

(Continued from page 28A4)

the air arm of the U. S. Marine Corps dur-
ing World War 11, and earned the rank of
Master Technical Sergeant. Following the
war he attended the University of South-
ern California, and received a bachelor’s
degree in electrical engineering after three
years of study. He subsequently has taken
graduate courses at the University of Cali-
fornia, Los Angeles, in circuit analysis and
servomechanisms.

After graduation, Mr. Elbinger served
more than a year as an engineering aide
with Gilfillan Brothers, Inc., working on
the design of pulse circuits and associated
equipment for automatic ground-con-
trolled approach equipment. Later he
joined Aerojet-General Corporation as an
Electronic Development Engineer, and in
that capacity developed electronic systems
associated with infrared missile guidance,
tracking and detection. He also had charge
of a transistor study program at the time
that transistors first appeared commer-
cially.

Subsequently Mr. Elbinger became
head of the Test Equipment Section at the
Semi-Conductor Division of Hughes Air-
craft Company. In that position he devel-
oped and fabricated automatic test and
processing equipment for the manufacture
and quality control of semi-conductors, as
well as precision engineering test equip-
ment for new products.

The appointment of E. L. Steele (A'55)
as the chief development engineer of the
Device Development Department in
the Semiconductor
Products Division,
Motorola Inc. has
been announced re-
cently.

In his new posi- |
tion, Dr. Steele will

be located at the di- i . t
| visional headquar- N 3

ters in Phoenix, Ari-

zona. There he will . .

be responsible for

the development of E. L. STEELE
transistors, diodes,

and other semiconductor devices.

Prior to his association with Motorola,
Dr. Steele spent over four vears as a re-
search physicist with the General Electric
Company in Syracuse, New York. His
research projects included work in com-
puter diodes, high frequency transistors,
and physics of p-n junctions.

Dr. Steele received his bachelor of
science degree from the University of Utah
and his doctor of philosophy degree from
Cornell University. He is a member of the
American Physical Society. He is also the
editor of the IRE TraNsACTIONS on Elec-
tron Devices.

(Continued on page 32A4)

30Aa WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE December, 1956



When
FEcRORRAEMsIc yo u

. need
°O (-]
oo°°

\ - -
A
\\ \
FERRAMIC [
"oshEs" ceramics
Rt e

consult...

MAGNETIC
MEMORY
PLANES

i

“ADVAC" HIGH

“4

TEMPERATURE
SEALS
L
LN . . . eye..
".0‘ General Ceramics design and production facilities are
~ R
vi LA ~ > . . .
\/ A\~ geared to today’s electronic and electrical requirements.

\5’3;) \Q‘ In many cases, standardized designs and production

methods can reduce costs and facilitate delivery. When

STEATITES
specifications call for new designs and engineering,
2 z General Ceramics’ half century of ceramic manufacturing
. l experience is available to help solve your problem
)
) quickly, and economically!
y Lk
SOLDERSEAL For complete information,
TERMINALS

- call or write Department P

Headquarters far STEATITE, ALUMINA, ZIRCON, PORCELAIN SOLDERSEAL TERMINALS, “ADVAC” HIGH TEMPERATURE
SEALS, CHEMICAL STONEWARE, IMPERVIOUS GRAPHITE, FERRAMIC MAGNETIC CORES, MAGNETIC MEMORY PLANES
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n response
o the trend
toward Single
Sideband

A new Signal Generator (Crosby Model 160A) designed to meet the re-
quirements of single-sideband receiver tests and also provide low-distor-
tion double-sideband modulation for testing high-performance systems.

. . . Provides continuous coverage from audio frequencies to 1.5 mc
. . . Choice of five crystal controlled frequencies, 1.5-30 mc
. . . Is versatile-generates:

* all forms of SSB including an ideal single-sideband signal,
independent sideband modulation and inverted speech.

* all forms of DSB including low-distortion AM, carrier elimi-
nated AM or quadrature modulation.

For further information send for Technical Publication No, 258A.

CROSBY LABORATORIES, INC.

P. O. Box 233, Robbins Lane, Hicksville, L. I., New York
WEIls 1-3191

a
uLT cl | 7.3 | 150 [.36]

WE ARE SPECIALLY ORGANIZED -
T0 HANDLE DIRECT ORDERS OR [eg o T 1os—T"aer
ENQUIRIES FROM OVERSEAS TN W T
SPOT DELIVERIES FOR U.S. C3 | 5.4 | 197 64
BILLED IN DOLLARS — C33| 4.8 | 220 | .64
SETTLEMENT BY YOUR CHECK Ca | 4.6 229 1.03
CABLE OR AIRMAIL TODAY caaj a1 | 252 [1.03]

‘MX and SM' SUBMINIATURE CONNECTORS

Constant 50n-63n-70n impedances

TRANSRADIO LTD. 138 Cromwell Rd, London SW7 ENGLAND  cxsies: TRARSRAD, LORDON

|

(Continued from page 30A)

The appointment of C. L. Councilman
{SM’54) as Chief Engineer of Air Associ-
ates, Inc., was announced recently.

In his new posi-
tion, Mr. Council-
man will direct the
operation and ad-
ministration of the
Air Associates en-
gineering  depart-
ments responsible
for all products de-
veloped and manu-
factured by the
company. Prior to
his advancement, C. L. CouNcCIiLMAN
he served for seven
years as project engineer and as a section
head within the company. Mr. Council-
man has had fifteen years' experience in
the electronics field.

He is an active member of the Armed
Forces Communications & Electronics
Association, the American Ordnance Asso-
ciation, and the Air Force Association.

00
D3

The appointment of M. C. Eliason
(SM’52) as General Sales Manager of Air
Associates, Inc., was announced recently.

In his new posi-
tion, Mr. Eliason
1s responsible for all
sales of engineered
products for the
Research & Devel-
opment and Manu-
facturing Divisions
of Air Associates.

In 1947, Eliason
was affiliated with
Air Associates as a
project  engineer. M. C. Er1asoN
He left in 1949 to
join the Research and Development Lab-
oratories of the Hughes Aircraft Co., Cul-
ver City, California as a systems engineer.
In 1954, Mr. Eliason rejoined Air Associ-
ates as its sales manager in the Electronic
Equipment Division.

Early in his career, he was a technical
engineer at California Institute of Tech-
nology doing applied research in the field
of electronics. He attended Santa Monica
Junior College, the University of Califor-
nia, and Loyola University at Los An-
geles.

He is a member of the American Ord-
nance Association, Armed Forces Com-
munications Association, Air Force Associ-
ation, Society of Audio Engineers, and
Aircraft Electrical Society.

(Continued on page 34A4)

Use your
IRE DIRECTORY
It's valuable
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L TRy .
TO NETWORK AND PULSE
SYSTEM PROBLEMS

A MP's NEW PULSE PACKETTE

Cat. WNWo. 855007 Specifically designed to trigger

modulator thyratrons, type VC1257 or equivalent.

3-in-1 unit contains
Resonant charging choke

2. Pulse Forming Network

3. Pulse Transformer

This and similar designs now in production
represent the culmination of A MP years of
experience in high reliability pulse components.

Cuts procurement, stocking, testing and assembly problems
by %. Saves time, design work, size and weight. Offers
better performance, greater reliability.
Special designs available to meet individual requirements.
Similar standard designs available on the shelf for other
thyratron trigger applications.

Characteristices

1. Input: 2.8 KV DC MAX.
at 100 ma DC MAX.

2. Output+1.7 KV pulse amplitude
at 68 a peak
into 25 ohm resistive load.
(a) Pulse width at 70% amplitude
2.2 microsec. MIN
(b) Rise time between 20% and
85% amplitude
.30 microsec. MAX.
(c) Allowable ripple on top wave +5%

3. Pulses per second O min. 1000 max.

As a supplementary service A MP
i ] can supply gnd filter networks
4. Operating ambient temperature range to match these Pulse Packettes.

—55°C to +71°C.

5. Maximum operating altitude—10,000
ft.

6. Life expectancy 10,000 HRS.
7. Vibration and shock MIL-E-5400.

AMP Incorporated
Chemicals and Dielectric Division
155 Park Street, Elizabethtown, Penna.

A MP of Canada, Ltd
1764 Avenue Road
Toronto 12, Ontario, Canada
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USE-FACTOR

Nucleonics

Yideo Laboratories
Computer Laboratorics
Pulse Circuitry

v
Lusonaronr vigg, Aneurign
NOOIL 1z0a

SRR L g g
— .

RESPONSE : Within 3 db from 8 cps to 10 Me/s
109 max. tilt for 15 eps square wave

INPUT IMPEDANCE: Selectable, HIGH: 4 Meg & 20
pfd; LOW: 0-1000 n

OUTPUT IMPEDANCE: Sclectable, HIGH: 25 pfd load;
LOW: 75n

GAIN: Continuously variable, High-2 load: 48 db;
Low- Z load 38 db

OUTPUT POLARITY REVERSIBLE-ELECTRON-
ICALLY REG. SUPPLY 100 Volts pk-to-pk,
hi- Z load; 10 Volts pk-to-pk, LO-2 load

AMERICAN ELECTRONIC LABORATORIES, INC.

641 ARCH STREET PHII'.A. 6, PENNA. LOMBARD 3-8780

A
A

V. AN

(Continued from page 324)

Leeds & Northrup Co. has announced
the promotion of G. M. Foley (A'42-
SAI'53) to Head of the Nucleonics Section
in the Research and
Development De-
partment Foley
joined L&N in
1946; he has heen
successively, junior
and senior research
technologist, re-
search scientist and
now, section head.

Before coming
to L&N, Foley was
a rescarch engineer G. M. FoLeEy
with the Battelle
Memorial Institute. He was graduated from
the University of St. Andrews, Scotland
with a B.S. degree in chemistry and
physics in 1938, and he has taken courses
at the Universitvy of Pennsylvania. Mr,
Foley is a member of the IRE Professional
Group on Nuclear Science. He is also a
mermber of the American Chemical Society.
He has also pubiished nuerous papers
and articles in the technical press.

He is radio “ham” with the call
W3UKI.

F. B. Llewellyn (\'23-F’38), a former
president of the IR and a member of the
technical statf of Bell Telephone Labora-
tories for more than
thirty vyears, has
been appointed As-
sistant to President
M. J. Kelly of Bell
Telephone Labora-
tories. He succeeds
T. C. Fry who re-
tired on September
30.

Dr. Llewellyn
began his telephone
career with the F. B. LLEWELLYN
Western  Electric
Company’s Engineering Departiment in
1923, and became a member of Bell Lab-
oratories on its organization in 1925. His
early work was in the field of radio re-
search, including transatlantic radiote-
lephony, ship-to-shore radiotelephone serv-
ice, and ultra-high frequency circuits and
tubes. As circuit rescarch engineer from
1936 to 1945, he was engaged in studies of
broadband amplification, signal-to-noise
relations, and equivalent circuits of high-
frequency tubes. Since 1945 he has served
in a consulting capacity, particularly in the
areas of transoceanic and land repeatered
transmission systems. He has heen granted
36 patents for his inventions in the com-
munications field.

During World War II he served asa con-
sultant to the Secretary of War, and until
recently was a consultant to the Weapons
Systems Evaluation Group of the Joint
Chiefs of Staff. After the war he served as

(Continsed on page 36A4)
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CP recommends...

Styroflex

COAXIAL CABLE

N ¥ 4n e
j A —F

s

Spirafil

COAXIAL CABLE

AP

-for Superior Transmission
Line Performance in All Commercial
and Military Communications

After two decades of rigid and semi-flexible transmission line produc-
tion, CP as National Distributors for Phelps Dodge Copper Products
Corporation, recommends Styroflex, Spirafil and Foamflex cables
exclusively!

Service-proven in all segments of the industry, these superior high
frequency cables are rapidly winning top-favor among engineers for
AM, FM, TV, Pulse and many other services.

*Products of the

COﬁ,'Lﬂpspg‘g’lf&s Let us tell you why we have changed to Styroflex, Spirafil and
Corporation Foamflex cables. When you have the facts, as we have, you too will

make the change.

Communication Products Company °* Inc
Main Office and Plant: Marlboro, New Jersey—Tel. FReehold 8-1880

v

Pacific Coast Branch: 120 Santa Barbara Street, Santa Barbara, California—Telephones: WOodland 2-1712 and 1714
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NEY'S SMALL PARTS PLAY A BIG PART IN PRECISION INSTRUMENTS & NEY'S SMALL PARTS

PRECIOUS
METAL

ENGINEERED CONTACTS, SLIP RINGS & ALLOYS

Ney designs and makes to customers’ specifications sliding contacts,
slip rings and assemblies, commutator segments and assemblies, brush
and brush holder assemblies, and precious metal resistance wire.
Consult Ney's Engineering Dept. and find out how precious metals
can improve your products.

THE J. M. NEY COMPANY, P.0. BOX 990, DEPT. | , HARTFORD 1, CONN.

Specialists in Precious Metal Metallurgy since 1812

Ney has just built this

modern new plant to give

you even better products
. and better service.

NI 18Vd 918 V AV1d SLY¥Vd TTVINS S.A3N * SINIWNYLSNI NOISIO3Yd NI L8vd 918 V AVd

it o

EY'S SMALL PARTS PLAY A BIG PART IN PRECISION INSTRUMENTS e NEY'S SMALL PART

TOP HAT ok pruc-v units

A widely used, dependable, . ir ir ir ﬁ i]
Improved clamp for electron
tubes, relays and capacitors.
WRITE FOR NEW CATALOG
EASY TO APPLY
INSTANTLY RELEASED
POSITIVE LOCKING ACTION n iT 'r
Pioneer in Radio Engineering Instruction Since 1927
CAPITOL .
RADIO

ENGINEERING
INSTITUTE

Z NEY'S SMALL PARTS PLAY A BIG PART IN PRECISION INSTRUMENTS « NEY’'S SMALL PARTS

L7

540 Wost 58 51., New York 19, M. V.
1523 L 1., M. W. Washingten $, 0. €

ECPD Accredited
Technical Institute
Curricula

Request your free Home Study or
Resident School Catalog by writing to: Dept. 2612-C

3224 16th St.,, N. W. Washington 10, D. C.

Approved for Veteran Training

WHEN WRITING TO ADVERTISERS PLEASE MENTION
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Executive Secretary of the Science Ad-
visory Committee with the Office of De-
fense Mobilization.

Dr. Llewellyn was graduated from
Stevens Institute of Technology in 1922
and received the Ph.D. degree from Co-
lumbia in 1928. In 1949 he received the
Stevens Honor Award from his alma
mater. He was recently elected president
of the Stevens Institute Alumni Associa-
tion.

In 1935 he was awarded the Morris
Liebman Memorial Prize of the 1RE for his
work in high-frequency electronics and on
constant-frequency oscillators. He is a Fel-
low of the American Physical Society and
the Operations Research Society of Amer-
ica.

<

E. R. Piore (\\'38 M'42-SM'43-F'50)
has joined International Business Ma-
chines Corporation, New York, N. Y., as
director of research,
it was announced
recently by Thomas
J. Watson, Jr. pres-
ident.

A distinguished
phvsicist, Dr. Piore
was formerly chief
scientist of the Of-
fice of Naval Re-
search. As top
civilian in ONR,
had a personal hand
in instituting proj-
ects through which this organization
gained general recognition as the leading
research arm of the government. His most
recent post was research vice-president for
Avco Manufacturing Corporation where he
was engaged mainly in the direction of
scientific programs. He remains a consult-
ant for that firm.

At IBM, Dr, Piore will head a com-
pany-wide research effort presently being
carried on in laboratories located in New
York and California and in Zurich, Switzer-
land.

Born in 1908 in Wiino, Russia, Dr.
Piore came to this country at the age of
nine. He received his A.B. from Wisconsin
in 1930, and remained there as an in-
structor until 1935. In that vear heearned
his Ph.D. degree and joined RCA. Later, he
moved to CBS as engineer-in-charge of the
television laboratories. He is associated
with some of the early work on color TV.

Dr. Piore is a consultant for the Sci-
ence Advisory Committee and the Office
of Defense Mobilization, and a Fellow of
the American Physical Society. He also
holds membership in the Society of Naval
Engineers, Science Research Society of
America and the Washington Academy of
Sciences.

E. R. PiorE

0,
Qe

M. S. Feller (A'55), formerly a quality
control engineer of I-T-E Circuit Breaker

(Continued on page 38A)
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Direct readings of

PERIOD

New () 523B

ELECTRONIC COUNTER 10 CPS to 1.1 MC!

A Extreme dependabllity velocities, relay times, frequency ratios, phase delay, etc. With
A Etched, unitized circults transducers, -bp- 523B also provides local or remote measure-
L ment of weight, pressure, temperature, acceleration, etc.
A  Permits viewing time-Interval P §
ermits viewing 1ime-interva BRIEF SPECIFICATIONS
start and stop points on FREQUENCY MEASUREMENT:
oscllloscope Range: 10cpsto 1.1 MC =
Accuracy: =+ 1 count = crystal stability
A. High accuracy crystal Input Minimun; o2vRMS
nput Impedance: pprox. 1 megohm, 30 puf shunt
osclllator circult Gate Time: 0.001,001,0.1,1, 10 seconds
Reads Directly In: KC. Automatic decimal
4A. Trouble-localizer lights B DN TN el I
N Range: 0.00001 cps to 10 KC
Counts pl‘“ses of seleCted Accuracy: *0.39% (1 period); *£0.03% (10 periods)
voltage level Input Minimum: 1 vRMS
Input Impedance: Approx. 1 megohm, 40 paf shunt
. L. . Gate Time: 1 or 10 cycles of unknown
Construction of the new -hp- 523B is highest quality Standard Counting: 10 cps, 1 KC, 100 KC, 1 MC, External
throughout. Etched circuits are rugged, ultra-dependable. Reads Directly In: Sec, msec, #sec; automatic decimal
Circui d§ ! sibility. Trouble-local TIME INTERVAL MEASUREMENT:
Circuits are arranged for complete visibi ity. Trouble-local- Range: 3.0 asec to 100,000 sec (27.8 hrs)
izer lights and plugs disconnecting circuit elements further Accuracy: *1/ stg. dfreq. coluet:lted = stability
H i i ) Input Minimum: 1 v peak. dc coup!
simplify maincenance Input Impedance: Approx. 1 megohm, 25 uuf shunt
Exclusive features include a pulse output for oscilloscope Trigger Slope: Pos. or neg. on Sltm/ stop independent ot
Z-axis modulation permitting visual identification of the Trigger Amplicude: %300 10 300 v adjustable
time-interval start and stop points on the input waveform Stanjlard Counting: 10 cps, 1 KC,100KC, 1 hgc, External
_There is al iscrimi i Reads Directly In: Sec, msec, usec, automatic decimal
measureld T ?re 1ls also abl())ulse counédlscm‘mrllator ccTuntmg AT, 371,000,000 per week. Also WWV
Of’l)’ pulses of voltage above a pre-determine level; and a DISPLAY TIME: Variable 0.1 to 5 sec, or indefinite
high accuracy, high stability crystal controlled oscillator. OUTPUTS: Secondary standard: 10 cps, 1 KC

rectangular, 100 KC, 1 MC sine wave.
PRICE: $1,175.00

Data subject 1o change without notice. Price f.0.b. factory.

Controls are color-coded, concentric, functionally arranged.
Readings are direct in clear, bright numerals; decimal is
automatic and illuminated.

The broad range and versatile usefulness of -5p- 523B is

indicated by the Specifications at right. Model 523B is de- HEWLETT-PACKARD COMPANY
signed for utmost speed and simplicity in measuring produc- 36950 Page Mill Road, Palo Alto, California, U.S.A.
tion quantities, rpm, nuclear pulses, power line frequencies, Cable “*HEWPACK" DAvenport 5-4451

repetition rates, time intervals, pulse lengths, shutter speeds, ® Field engineers in all principal areas

@ complete coverage in quality counters
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Now Measure

from 100 microvolts to 320 volts

REGARDLESS OF WAVEFORM
with the Ballantine Model 320 Voltmeter

|

f REPRESENTING:
¥ . A distinctly new departure in VIVM design.
FEATURING: ‘
TN A built-in calibrator; — easily read 5-inch log ’

meter; — immunity to severe overload; — use- ‘
ful auxiliary functions.

\ ] Y BRIEF SPECIFICATIONS:
VOLTAGE RANGE:.............. 100 microvolts to 320 volts
DECIBEL RANGE:.................. — 80 dbv to +50 dbv
FREQUENCY RANGE:....... «5 t0 500,000 cycles per second
ACCURACY:........ 3% from 15 cps to 150KC; 5% else where
Figures apply to all meter readings
m MAXIMUM CREST FACTORS: 5 at full scale; 15 at bottom scale
CALIBRATOR STABILITY: .0.5%, for line variation 105-125 volts
INPUT IMPEDANCE:....10 M and 25 wyf, below 10 millivoits
10 Ma and 8 puf, above 10 millivolts
POWER SUPPLY:......... 105-125 volts; 50-420 cps, 75 watt
Provision for 210-250 volt operation
7 DIMENSIONS: (Portable Model).. ... .. 14%4" wide, 10%" high, l
12%" deep—Relay Rack Model is available
WEIGHT: .. .. ...............cuunn. 21 Ibs., approximately
PRICE: $425
\
Write for the New Ballantine Catalog describing this

and other instruments in greater details.

BALLANTINE LABORATORIES. INC.( R) §

102 Fanny Road, Boonton, New Jersey

(Continued from page 36A)

Company’s Special Products Division, has
just been placed in
charge of all sales
and service of large
waveguide and re-
lated test equip-
ment, in order to
more efficiently
handle the firm’'s
expanded activity
in this field.

Mr. Feller was
alsorecently elected
to the post of Sec- M. S. FELLER
retary for the IRE
Philadelphia Chapters of Professional
Groups on Antenna and Propagation, and
Microwave Theory and Techniques.

?

K. W. Marsh (M’'47-SM’52) has been
appointed Bendix Aviation Corporation’s
general project manager on a major guided
missile project.

Mr. Marsh '
joined Bendix in
February, 1956 and
was recently trans-
ferred to the Pa-
cific Division from
the corporation’s
research labora-
tories in Detroit,
Mich.

Prior to joining
Bendix, Mr. Marsh K. \V. MARsH
was senior project
engineer for Fairchild Guided Missiles,
Wyandanch, L. I, on a guided missile proj-
ect for the Navy Burcau of Ordnance, in
cooperation with the National Bureau of
Standards. Previously, he was project ad-
ministrator for Hazeltine Electronics Cor-
poration, Little Neck, N. Y., on ground
radar and IFF projects, and project en-
gineer at Airadio Inc., Stamford, Conn.

During World War Il he served as a
major in the U. S. Army Signal Corps. He
had been graduated from the Massachu-
setts Institute of Technology.

°,
D

Salo Nachtigall, president of Fanon
Electric Co., Brooklyn, N. Y., announced
the appointment of J. P. Rice (M’52) as
chief engineer. In addition to his regular
duties Mr. Rice will also be in charge of
new product development.

The firm manufactures intercom sys-
tems for home and industry, and phono-
graphs. Mr. Rice, a member of the A.S.E.,
was formerly with Mark Simpson Manu-
facturing Co. as chief engineer for four
years. He is also a member of the faculty
at Eastern School of Radio and Television
and a former instructor of Pierce School of
Radio and Television.

(Continued on page 40A4)

38a WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE December, 1956



oo WESDE SUINE CHASED WS SSESN My Sy
-§
[ .
\

//

-~

// remote control c:rcults

\
, packaged to your specifications with" \
\

OAK rotary soleno:ds
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application-engineered and produced to meet your requ:rements

bose manufactured
~ for Bwalx Rodio Div.

rugged, compact units that meet the most strmgent MIL specs

instant, positive HIGH TORQUE

¥ I j

o o OUTPUT from LOW POWER INPUT
7 H . - ,;E;ir‘}}, O
£ M 13T -1 11 Oak rotary solenoids give you exceptionally
2 6 | | | ‘,h.'}
:’, maaes ——— - —— —d ey . . . .
w &A1 high torque ... instantly on application of
s P AT
& 4 HHHH—————#+1T""TTT] power. Whether your installation requires
S 74 B S
J; f__+j,_,f;i‘.’+:;% | | a simple solenoid, rotary selectors with
32 [T | /YP; 3E {357 STROKE . )
Z [{ | . ! : - - switch sections, or a complete remote con-
- el | | |

,oﬂuao 800 1000 2000 3000 trol sub-chassis unit, OAK will completely

AMPERE TURNS ‘
engineer and manufacture to meet your
send for

descriplive brochure individual requirements.

with layoul sheels address depl. " 0"

OAK MFG. CO.

* Solenoids manufactured 1260 clybourn ave.* chicago 10, ill.
under license of

G. H. Leland, Inc,

Four modern plants manufacturing switches,
vibrators, tuners, choppers and rotary solenoids.




TUBELESS
AUDIO
COMPENSATION

only 14 db
insertion loss!

The Model 4201 Program Equal-
izer has been developed to provide
utmost versatility for the compensation
of sound recording and broadcast
channels. High and low frequencies
may be boosted or attenvated while
the program is in progress with negli-
gible effect on volume levels. It may be
switched in or out instantaneously to
permit comp tion at predet d
portions of the program. This feature
is especially useful in tape dubbing
work.

Model 4201, Progrom Equolizer

FEATURES:

Equalization and attenuation in accu-
rately calibrated 2 db. steps at 40,
100, 3000, 5000 and 10,000 cycles.

Insertion Loss: Fixed at 14 db. with

"o

switch “in” or “out.”’
Impedance: 500/600 ohms.
Low Hum Pickup: May be used in med-

(Continued from page 38A)

The association of H. L. Hull (SM’54)
with Litton Industries as a Vice-President
was announced today by Litton’s presi-
deat. Dr. Hull left
his post as presi-
dent of the Farns-
worth  Electronics
Company, a divi-
sion of the Inter-
national ‘Felephone
and Telegraph Cor-
poration, to move
to Litton’s corpo-
rate  headquarters
at  Beverly Hills,
California.

Active in vari-
ous executive management positions for
the Manhattan Project (Tennessee East-
man Corporation) and the Argonne Na-
tional Laboratory in the field of atomic
energy during the period 1943 to 1953, Dr.
Hull was made a vice-president for re-
search and development for the Capchart-
Farnsworth Company in September, 1953,
A year later he was clevated to the position
of president of the Farnsworth IZlectronics
Company.

Dr. Hull, a graduate of Nebraska
Wesleyan University, received a Ph.D. in
physics from Columbia University in 1933;
following that he joined the Sperry Gyro-

H. L. Hvon

p— p—

r Electrically

Conductive Cloth

scope Company to do research and devel-
opment work in military and industrial
electronics, He remained with Sperry until
1943 when he was named director of
process improvement for the Tennessce
Eastman Corporation at Oak Ridge,
Tennessee.

For the past four years Dr, Hull has
been an officer of the National Telemeter-
ing Conference, and in 1955 he was ap-
pointed chairman of the 1. I'. & T. Tech-
nical Committee on Nuclear Encrgy. He
also attended the Geneva Conference on
the Peacetime Uses of Atomic Energy as
the representativeof 1. T, & T.

.,
oo

Lewis Balamuth (\’'54-\'55), pioneer
physicist in the field of ultrasonics and
inventor of the Cavitron Ultrasonic Cut-
ting Process has
been named Vice-
President for Re-
search and Devel-
opment  of  the
Cavitron  Lquip-
ment Corporation,
Long Island City,
New York.

Major applica-
tions of the Cavi-
tron Ultrasonic
Cutting P’rocess,
which replaces con-
ventional rotary grinding with a vibration-
less and heatless action, have heen in the
production of intricate tools and dies cut
from wear-resistant steels and alloys, the

(Continued on page 42A4)

Lewis BarLaMuTu

erately low-level channels.

A New Engineering Material for

Many Applications in Electronics

nnd for Bulletin E for complete data
: Net Prico $195.00
F.O.B. North Hollywood

RF SHIELDING
RADAR REFLECTION
SUGGESTED MICROWAVE GASKETING
USES: WARNING SYSTEMS
ATTENUATORS
STATIC DISCHARGE

Model 4201 Program Equalizer is also
available jor the custom builder in kit
form with complete wiring instructions.

Send for Bulletin TB-4.

Representatives in
Principal Cities

8uy it by the yard and sew it to shape on any
sewing machine. Or, have vs sew it for you.

WRITE OR PHONE

INDUSTRIES, INC.

10 Love Lane, Hartford 1, Conn.
JAckson 2-1181

D.i:isign of

12970 Brodley Avenve,
Sylmar é, Calif
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% AIRCRAFT PUMPS
Precision-built to rigid government
specifications, a broad selection among

tem pumps offers flexibility to
your choice. Modifications can be
made, or custom-made units Qesnf_ned
to suit your project. Trim in size, light
in weight, tern Aircraft Pumps
give reliable long-term service.

% SPECIAL UNITS

Eastern’s continual research and development program
keeps pace with the growing aviation industry. As new
problems occur with progress in aircraft development,
Eastern units are constantly developed to fill their func-
tion as planes fly higher, or faster, or with greater load
capacity.

Eastern welcomes the chance to help engineers “take
out the bugs” with equipment that cools, pressurizes,
or pumps. From the extensive line of existing units,
new adaptations, or custom-made designs, Eastern is
ready to meet every challenge for equipment that

handles your needs the best today . . . better tomorrow.

PROCEEDINGS OF THE IRE December, 1956

* PRESSURIZATION
Eastern pressurization units
for airborne electronic
equipment are available in
many capacities to handle
a broad range of require-
ments. Units consist of an
air pump and motor assem-
bly, pressure switch, check
valve, tank valve, and term-
inal connectors. They meet
government specifications
and can be modified to your
needs.

% COOLING UNITS
Hold temperatures to safe operat-
ing limits in liquid cooled clec-
tronic tubes or similiar devices.
By virtue of long experience and
using standard component parts,
Eastern can suit your specific needs
at a minimum cost for equipment.

% REFRIGERATION-TYPE
Enable specified components to be
held to fairly constant tempera-
tures by usc of various types of
refrigeration units. Because of the
variation in methods possible,
Eastern units fill every require-
ment where the use of a refrigera-
tion cycle is called for.

STy ‘“““S‘R“-s ' ‘“c'

> 1¥¢ ST,
M WAMDEN 14, CONN.-
Zerien

Write for Aviation Products Catalog, Bulletin 330.
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earfott : “““\'\“:;

MICROWAVE COMPONENTS

KEARFOTT
A Faraday
FERRITE DUPLEXERS rotation type
q unit i
Improvements in recovery illustro'edt
time, reduction in insertion A type and

configuration
is available
for your
requirements.

loss and excellent magnetron
isolation are performance
benefits offered by Kearfott
Ferrite Duplexers — designed
to meet specific radar space
requirements.

FARADAY
ROTATION
¥ ISOLATOR
KEARFOTT
FERRITE ISOLATORS DIFFERENTIAL
ABSORBER

ISOLATOR

For superior performance
KEARFOTT ISOLATORS custom
designed to fit the exact com-
bination of characteristics,
available space and configura-
tion for your radar system.
For high or low power — for
broad or narrow band use and
with db ratios of isolation to

insertion up to 150 to 1. e AL

PHASE SHMIFT
ISOLATOR

Kearfott offers 3 types of Ferrite Isolotors to assure the optimum
performance of all micrawave applicotions.

Patented

KEARFOTT
FERRITE ATTENUATORS
AND SWITCHES

The 30 db
Ferrites offer new circuit pos- variable
sibilities and product improve- attenvator
illustrated,

ment for AGC and electronic
switching of R.F. energy.
Kearfott designs, precisely
tailored to your most exacting
requircments, assure maxi-
mum performance and relia-
bility with minimum weight.

/TN

requires less
than 3 watts
control power.

Write for information on multi-purpose
R.F. Test Sets. Availoble from
stock — for X-Band, Kv Band ond C Band

\
earjott COMPANY, INC.

Kearfort's

complete

Microwave LITTLE FALLS, NEW JERSEY
engineering and /

Jabrication WESTERN DIVISION

Jacilities are at
your command,
Inquiries on your

253 VINEDO AVE.. PASADENA, CALIF,

J
A SUBSIDIARY OF m

Microwave
problems will SALES OFFICES
be treated EASTERN OFFICE MIDWEST OFFICE SOUTH CENTRAL OFFICE

in confidence. 6115 Denton Drive

Dallas, Texas

1378 Main Ave.
Clifton, N. J.

188 W. Randolph St.
Chicago, 1.
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(Continued from page 40.4)

slicing and dicing of sapphire, quartz and
ruby for the precision instrument field and
the processing of germanium for the tran-
sistor industry.

Dr. Balamuth directed the develop-
ment of the Ultrasonic Dental Unit, first
introduced to the dental profession in 1954,
The Ultrasonic Dental Unit, for the first
time, provides a means for the virtual
elimination of anesthesia in routine den-
tistry.

Cavitron’s new vice-president received
his doctorate in physics from Cohimbia
University in 1934, le is a member of the
American Physical Society, the Acoustical
Society, and the American Ordnance As-
sociation. He is also a member of Sigma
Xi and Epsilon Chi.

2>

International Business Machines Corp.
announces the appointment of H. T. Marcy
(M’46) to Assistant Director of Product
Development  at
IBM World Head-
quarters in New
York City.

Mr. Marcy be-
gan his employ-
ment with IBM in
March, 1951 as a
technical specialist
assigned to the Air-
borne  Computer
Laboratory.In 1952 T
he wasnameddevel-
opment engineer and was also appointed
consultant to the Air Force in the Techni-
cal Advisory Group of the Air Force
Armament Center at Elgin Field. In 1954
he was transferred to Commercial Engi-
neering and worked on technical policy
planning, a staff assignment with the man-
ager of the Endicott Laboratory. In De-
cember of that year he was transferred to
World Headquarters on the staff of Direc-
tor of Advance Machine Development and
in March, 1955, he returned to Endicott to
continue as senior engineer in Develop-
ment Engineering. In April, 1956 he was
appointed manager of Xerographic and
Character Recognition Development in
Development Engineering.

Mr. Marcy was born in Rochester,
N. Y. In 1940 he received a bachelor of
science degree in electrical engineering and
in 1941 a master of science degree in the
same field from the Massachusetts Insti-
tute of Technology.

He isa member of Eta Kappa Nu, Tau
Beta Pi, and Sigma Xi. He is an Associate
Member of the American Institute of
Electrical Engineers and a member of the
General Advisory Committee of the
Broome County Technical Institute.

. T. MARcCY

A radar and electronics specialist has
been appointed supervisor in the electrical
engineering research department at Ar-
mour Research Foundation of Illinois In-

(Continued on page 44A4)
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WHERE ELECTRONICS MEETS THE EYE
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DIRECT CURRENT

MARION . INST. CO., US.A

MARION MEDALIST METERS bring color harmony and
functional beauty to panel design. Crystal clear, high
temperature Plexiglas®® fronts are available in many

standard colors with harmonizing or contrasting dials.
Custom case and dial colors can also be supplied.

Models include standard 1Y, 2% and 3% inch sizes,
interchangeable with ASA/MIL type mounting, and all
standard DC ranges of microamperes, milliamperes, amperes,
millivolts, volts, kilovolts, and AC rectifier types including VU
and DB meters. The 1%" Medalists are also available as self-
contained DC ammeters, rectifier-type AC voltmeters

and VU meters.

*T.M. Reg. U. S. Pat, Off, U. S. & Foreign Potents
**Reg. T.M, Rohn & Hoas Co.
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advancement
in instrument

design Modern equipment styling directs

attention to that critical area, the indicator — where electronics
meets the eye of the user. Now, Marion Medalist* meters in
your equipment will provide added eye appeal and sales appeal
by successfully combining accuracy and reliability with color

harmony and distinctive styling.

Marion Medalists have an-

4 8
3“.\\“&.-'.!-,"!",,% d

other important advantage

» sz,

"y o
w_milliomperes ¢
.

— increased readability. In
the same panel space, a

Medalist provides up to

50% more scale length — SBTANDARD METER MARION MEDALIST
longer pointer — larger nu-
merals — and greater natural dial illumination, than a

standard round or square meter of the same size.

These are the reasons that Marion Medalist Meters are setting
new standards of appearance and readability, where

electronics meets the eye.

MARION ELECTRICAL INSTRUMENT COMPANY
GRENIER FIELD, MANCHESTER, NEW HAMPSHIRE

Capyright © 1956 Marion
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CAMPHENOL

z=B|BBON connecrors

Since their release in early 1956, thousands of AMPHENOL’s miniature

Micro-Ribbon connectors have been purchased for use in produc-
tion and prototype electronic equipment. Engineers have been
quick to realize the electrical and mechanical superiority of Micro-
Ribbons—and are specifying these amazing connectors wherever
increased reliability is as important as miniaturization.

In Micro-Ribbons there are no tiny pin contacts to bend or mis-
align, but self-wiping, self-cleaning sturdy ribbon contacts that
provide easy, smooth insertion and extraction even in blind en-
trance locations. Both mating members are active, flexing members,
assuring excellent double contact action at all times.

At 5 amperes, Micro-Ribbons are rated at 700 Volts D.C. at sea
level and 200 Volts D.C. at 70,000 feet altitude. They are available
in 14, 24 and 36 contacts. Dielectric is blue diallyl phthalate,
contacts are gold-plated.

AMPHENQOL ELECTRONICS CORPORATION
chicago 50, illinois
AMPHENOL CANADA LIMITED toronto 9. ontario
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(Continued from page 42:1)

stitute of Technology, Chicago, J. E. Mc-
Manus (\\'51-M"56) has been named su-
pervisor of the communications aud radio
frequency section L.

Mr. MeManus joined the Foundation
in 1950 as an assistant engineer. During
World War 11, he worked on radar equip-
ment for the Navy, specializing in jam-
ming and anti-jamming equipment. A\t the
Foundation, he has participated in re-
search on the design of radar equipment,
radar simulation, radar syvstems, tele-
metering, and doppler systems.

Mr. MceManus received his B.S. degree
in electrical engincering from the Univer-
sity of Detroit in 1949 and his M.S. degree
from the University of Michigan in 1950.

He is a member of Fta Kapp Nu and
Tau Beta Pi. He is also chairman of the
Chicago chapter of the IRE Professional
Group on Telemetry and Remote Control.

2,
oo

The appointment of G. E. Pray (M'41-
SM'43) as General Manager of the Special
Products Division has been announced
by Aerovox Corpo-
ration, New Bed-
ford, Mass. Heis in
charge of all ac-

tivities concerned
with printed wiring,
etched  circuitry,

pressed silver prod-
ucts, electronic sub-
assemblies and elec-
tronic equipment.
Mr. Pray comes
to his new post with
a wealth of radio-
electronic engineering and management
background. A graduate of ‘I'roy Confer-
ence Academy, of R.P.I. with a degree in
electrical engineering, and of Rutgers with
an M.S. degree in physics, his engineering
and business career includes such past af-
filiations as rescarch for R.C.A. Com-
munications; co-operative work with Bell
l.aboratories in ship-to-shore radiophone
including work in Europe and on radio
stockbroker projects; and development of
high-speed keying. His keving patents are
now used on most high-speed transmitters
all over the world. He supervised the de-
sign, production and testing of transmit-
ters and high-gain receivers for the Signal
Corps and acted as consultant for the
Signal Corps at Washington and Wright
Field. lle worked on the development of
Adcock direction finder for super frequen-
cies, new vacuum tube tvpes, and the first
successful Navv radar receiver, with the
Naval Research Laboratory before he be-
came chief engineer and general manager
of Airplane & Marine Instruments Inc.,
president of Radio Sonic Corporittion, and
president of General Electrosonics, which
was later combined with Radio Sonic to
become a wholly owned subsidiary of
Mack Trucks. He then served as Mack

(Continued on page 46A4)

G. K. Pray
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IERC literature and latest Octal and Power tube shield Technical Bulletin

-the heat's off!

This Electronic Reliability Engineer just discovered the IERC way
to insure his chances of meeting equipment reliability specifications
and military acceptance schedules.

Tubes failures (too often and too soon) caused by heat and vibration,
the major causes of electron tube failures, were his problem.

With IERC Heat-dissipating Tube Shields, the “heat was off” both
the suffering tubes and our man with the problem! Tube operating tem-
peratures were lowered as much as 150°C and tubes are lasting 5 times
longer. Schedules were met—time and money saved—highest tube
reliability achieved!

Suspect and investigate the heat and vibration menace when tube fail-
ures plague you. Eliminate it with IERC Heat-dissipating Tube Shields
—available in sizes for Miniature, Subminiature, Octal and Power
types of electron tubes. i

PATENTED OR PATS PENO. 1ERC T-12 SHIELO ANO BASE WITH 6080 TUBE ILLUSTRATED.
CROSS-LICENSED WITH NORTH AMERICAN AVIATION, INC,

International ~<L._

electronic research corporation

PROCEEDINGS OF THE IRE

145 West Magnolia Boulevard, Burbank, Calif.
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¢ available now—FREE!
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THE full authentic story of the
man responsible for FM radio . . .
the greatest American inventor since
Edison, told in a book of extraordi-
nary interest to every member of the
Institute of Radio Engineers

MAN OF HIGH FIDELITY:

Edwin Howard
Armstrong

A BIOGRAPHY

By LAWRENCE LESSING. As a radio engineer,
you are well aware of the matchless contribu-
tions Edwin Howard Armstrong made to the
industry. Now, for the first time, you can read
the full inside slory of this amazing genius,
written by an author equal to the challenge
not only of depicting Armstrong's exciting per-
sonality but of describing and evaluating his
inventions from a sound technical knowledge.

BASED ON ARMSTRONG'S
PRIVATE PAPERS

Mr. Lessing, contributor to Scientific American
and formerly an editor of Fortune, is a leading
science journalist. In preparing this book, he
has had access to a vast store of Armstrong's
private papers and the help of Mrs. Armstrong
and many of the inventor's closest friends.
Much of the malerial in this book has never
been revealed before!

CLARIFIES MAJOR ARMSTRONG'S
PLACE IN THE INDUSTRY

Max or HiGi FIDELITY gives a careful, accu-
rate account of all Armstrong's inventions
(FM, the feedback system, the superheterodyne,
etc,) and shows him as the last of the great
individualistic inventors, a man who refused
to be swallowed up by the great corporations,
It makes the details of his legal battles vivid
and dramatic and shows himn exactly as he was
throughout his fruitful, dedicated, tragic life.

MaN or Hieu FIDELITY is a unique reading
experience, a8 book you will want to own and an
ideal gift for friends interested in the true
story of American radio, It is copiously illus-
trated with Photographs and drawings., We
are so sure of its value to you that we offer it
to you for ten days' free examination, Send no
money. Mail the coupon NOW!

At your bookstore,
or mail the coupon for

[ 10 Davs FREE-EXAMINATION ]

J. B. LIPPINCOTT COMPANY IRE-1
E. Washington Saq.
Philadelphia 5, Pa.
Please send me MAx or HicuH FipeLiTY:

Edwin Howard Armstrong for examination
and approval, Within ten days T will send you
$5.00 plus postage or will return the book
postpaid,

Name

Address .

IR E People

(Continued from page 44A4)

Trucks’ vice-president and director of en-
gineering and research for aircraft com-
ponents and electronics subsidiary.

Mr. Pray is holder of numerous patents
on radio-electronic devices, and author of
papers, engineering reports, instruction
books, and manuals for the Army and
Navy. He is also a licensed professional
engineer.

o,
D

The appointment of R. A. Burt (M’55)
as Manager of the Systems Analysis Sec-
tion of Electronic Control Systems, Inc.
has been announced by A. F. Brewer,
executive vice-president. Electronic Con-
trol Systems, Inc. is an affiliate of Strom-
berg-Carlson and a subsidiary of General
Dynamics Corporation.

A native of LaGrange, lllinois, Mr.
Burt is a graduate of the University of Chi-

cago, and holds a master’s degree in ap-
plied mathematics from P>urdue Univer-
sity. He has been a member of the Elec-
tronic Control Systems, lnc. technical
staff since January, 1955.

During World War 11 Mr. Burt served
as a naval aviator and air navigation
instructor for the Naval Air Operational
Training Conunand. While doing his grad-
uate work he also was a member of the
mathematics department at ’urdue Uni-
versity.

Prior to joining Electronic Control
Systems, Inc.,, Mr. Burt was for three
years assistant manager of the automatic
flight controls department of Lear, Inc.,
Santa Monica, Calif. In this capacity he
was responsible for a number of develop-
ment programs for automatic flight and
missile control systems.

Previously Mr. Burt served as a math-
ematical analyst for the Rand Corporation,
at Santa Monica, Calif., and as an aero-
dynamicist for the Bell Aircraft Corpora-
tion, Buffalo, N. Y. In these positions he
worked on design analysis and perform-
ance estimates, using both analog and
digital techniques.

Mer. Burt is a member of Sigma Xi.

THE 1956-1957 IRE DIRECTORY

contains more listings and more fact-filled advertisements
than ever before. Use it! It's valuable!

BIRD Model 43077z Livze—

DIRECTIONAL WATTMETER

Reads Dinectly . . . WATTS FORWARD
WATTS REFLECTED. .. % 5O Ok Coarial Lines

Measures POWER into the antenna in the actual oper-
ating circuit. Continuous monitoring if desired.

Measures reflected power, direct reading.In antenna match-
ing work, results show directly in lower reflected power.

Ideal for mobile equipment.

Tests 50 ohm r-f lines, antenna connectors, filters—quickly.
ACCURATE because of high directivity and small

frequency error.

DIRECT READING — no calibration charts, no full scale
meter adjustments needed. Meter scale reads directly for
all ranges and is expanded for better down-scale reading.

CONVENIENT —- does not require reversal of r-f connec-

tions. No auxiliary power required.

Negligible power loss and insertion VSWR.

Full scale power range and frequency range are
determined by the selection of plug-in elements

from the following list.

Frequency Range—25-1000 megacycles in five ranges vis. 25-60
00- 500 (D), 400-1000 (E).

(A), 50-125 (B), 100-250 (C),

) . 4 pounds.
i':;.o'sfrr:::::?y' ,2:;':2;‘100, 250, and 500 watts full scale. Available 502%940"“ for PL259 plugs
vailable.
Accuracy — 5% of full scole. Write for literature,  C 0 0" p,

Model 43 with front element
in operating position. Dimen-
sions: 77 x 4“ x 3" Waeight,

ELECTRONIC CORP. B

1800 EAST 38™ ST, CLEVELAND 14, OHIO

TERMALINE Coaxial Line Instruments
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At this stage, #113 is just a number. If all proceeds
as planned, it will shortly acquire a name — the name of
Driver-Harris’s newest special-purpose alloy . . . made, as
always, to meet the needs of a specific manufacturer.

When someone asks us for an alloy we do not have,
we try to make it. Usually we succeed. To date we have
succeeded 112 times. Many of our long line of electrical,
electronic, and heat-resistant alloys — Nichrome*, Ni-
chrome* V, Advance*, Karma*, Manganin, Nilvar¥, and
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the rest — are today famous names in industry the world
over. And each of these was originally custom-made . . .
produced exactly to the specifications of someone who
needed it.

Are you in need of an alloy with special properties,
not yet available? Put your specifications in our hands.
You will gain the benefit of the 57 years of experience
which has developed the largest variety of alloys ever
made by any one company.

Di"l.’lfei"-Hdi"?/'l.S ;ARRISON NEW JERSEY
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Arithmetic Control Unit
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Developed at Philco Corp., Gov-
ernment & Industrial Div., 4700
Wissahickon Ave., Philadelphia,
Pa., this computing unit occupies
only one-third cubic foot and
weighs 12 pounds. [t operates on
only 3 volts potential and employs
Philco’s direct-coupled circuitry
thereby eliminating many com-
ponents usually found in electronic
computers. The unit contains near-
ly 1,000 transistors, 300 resistors
and 12 capacitors permanently
dip-soldered into plug-in, printed-
circuit cards. Each card provides
all the necessary functions for one
binary digit including add, sub-
tract, multiply, divide, square root,
shift right, shift left, sign magni-
tude. Ten “math” cards and seven
“control” cards are plugged into
the 10 inch long unit to provide all
arithmetic processing facilities be-
tween conventional input and out-
put devices. Input-output connec-
tions are made by plugs. This
TRANSAC unit adds two num-
bers in 1.5 microseconds; it multi-
plies in 15 microseconds. A row of
mdicator lights provides visual
display of results. TRANSAC
math-control units with larger dig-
ital capacities can be built in
“building block” fashion by sim-
ply increasing the number of
plug-in “cards.”

Communications Receiver

Gonset Co., 901 So. Main St.,
Burbank, Calif.,, announces the
G-66, a completely new communi-
cations receiver designed expressly
for amateur mobile applications.
This new receiver covers six bands,
including standard broadcast, each
amateur band being individually
calibrated and spread across the
easily read, slide-rule-type dial
scale. Rotating drum exposes only

48 WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE

These manufacturers have invited PRO-
CEEDINGS readers to write for literature
and further technical information, Please
mention your offiliation.

lial scale for band selected.
Bands: 0.54 to 2.0 mc, 3.5 to 4.0

mc¢, 7.0 to 7.3 mc, 14.0 to 14.35 mc,

21.0 to 21.45 mc, 28.0 to 29.7 mc.

Operating voltages: Separate,
universal power supply/loudspeak-
er unit permits operation from 6 to
12 volts dc or 115 volts ac. Sup-
plies are factory set for (specified)
6 or 12 volt operation.

Electrical features: AM, CW,
SSB reception. Highly stable hf
and bf oscillators with crystal con-
trolled second conversation oscil-
lator. High image rejection assured
by double conversion with 2050 kc
1st if and 262 2nd if. lL.atter uses 8,
high Q tuned circuits for flat-
topped, steep shoulder selectivity
curve. Bandwidth at 6 db down,
3.5 ke.

Package Industrial Controls

A diversified line of “package”
industrial controls, providing au-
tomatic vet flexible monitoring
and control of virtually any chem-
ical or mechanical condition that
can be measured electrically, is an-
nounced by the Tipp Mfg. Co.,
Tipp City, Ohio.

Included among the functions
that can be controlled by the in-
struments are voltage, current,
torque, timing, pressure, tempera-
ture, liquid level, speed, depth,
light, sound and deflection. The
controls are effective over a vari-
ety of ranges for each function.
Sensitivities begin with zero to §
microamperes or zero to 5 milli-
volts. Normally the units operate
on direct current, but they may be
adapted to ac in most cases.

Either on-and-off or locking
(shut-off) control action may be
selected on most Tipp units. With
on-off, the device takes control ac-
tion when the signal reaches the
preset limit, but it continues to
test the signal periodically. If a
permissible signal level is reached,
the unit stops its control of auxil-
iary equipment but continues to in-
dicate the signal. With locking
control, the device must be reset
manually each time the signal
reaches the control point.

Tipp controls are available in
either single or multi-meter mod-
els, depending on whether one or
several signals must be monitored
to provide complete control.

Commutation Switches

A standard motor-driven Myca-
lex Model TM-55 Series Commu-
tation Switch with SUPRAMICA
555 ceramoplastic commutator
plates, known as Type CP-299, has
been announced by Mycalex Elec-
tronics Corp., 125 Clifton Blvd.,
Clifton, N. J.

The unit has two rings of con-
tacts and a maximum of 0.32 con-
nector leads, brought out to a
standard AN connector for easy
installation. Brush size and type,
duty cycle and general configura-
tion are standard, but some modi-
fication of circuitry is possible.

(Continued on page 50A4)

December, 1956



Raytheon — World’s Largest Manufacturer of Magnetrons and Klystrons

®

CAN STORE A PICTURE

TIMESO
READ OUT 30,00
q 1/60 SECO MPLITUDE

T HALF-A
ESOLUTION A \ CONVERSIONe

OFF THE PRESS:

£S ARE
MO OBLIGATION. TUBL
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E FOR IMV‘.EDIATE DELIVE
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Excellence in Electronics
RAYTHEON MANUFACTURING COMPANY

v

Microwave and Power Tube Operations, Section 77-.67, Waltham 54, Mass.

Regional Sales Offices: 9501 W. Grand Avenue, Franklin Park, lllinois; 622 S. LaBrea Avenue, Los Angeles 36, California

Raytheon makes: Magnetrons and Klystrons, Backward Wave Oscillators, Traveling Wav? Tubes, Storage Tubes, Power Tubes, Receiving Tubes, Picture Tubes, Transistors
y



A new sealed,

(Continued fom page 48A4)

shaft-driven precision

AC voltage divider Power supply is 115 volts, 380 to

520 cps, single phase, and nominal

speed at 400 cps is 5 rps. Noise
and calibration. level is below 50 millivolts.

Switches of this construction are

operating successfully under ad-

* \ verse conditions, and have met

o specifications requiring —65 to

G e rt SC h R (o) t a ry R a t | OTra n 160° F ambient temperature range;

75,000 foot altitude; up to 500 cps

and 10 g vibration; impact shocks

1045t or 1000..05 of 15 g; and minimum life of 100

hours continuous operation with-
out cleaning or adjustment.

® High resolution . ..as good as .0005% Weight of the complete unit is
less than 2 pounds.

for accurate positioning

models available, both in ® High accuracy...as good as
anodized aluminum cases, .005% linearity
sealed against dirt and
moisture, Ratio is
controlled by a single ® low phase shift...less than 1’

ball-bearing mounted shaft. ® High input impedance...approx. 50 henrys Communications Receiver

An internal mechanical (200 henrys in 1000-turn model) Hammarlund Manufacturing Co.,
460 W. 34th St., New York 1,
N. Y., announces an addition to

counter provides easy
readout. Printed silver ® Continuous transient-free output

switches assure long life #TRADEMARK their line of communications re-
and rellablhty. FOR COMPLETE DATA SHEET, CONTACT YOUR NEAREST ?elvers, tl]e HQ-IOO' ’I l]ls recelYer
GERTSCH ENGINEERING REPRESENTATIVE. OR 1s a 10-tube superheterodyne Wlth

continuous tuning from 540 kc to

GERTSCH PRODUCTS, INC, :zxcsmezzreareavene: IR

& A new audio output circuit fea-
| tures automatic frequency range
' | control which permits optimum re-
sults on both communications and
| broadcast reception. Auto-Re-
; sponse also damps the speaker,
eliminating “hangover” in the

J | speaker itself.

o~ A specially designed Q-Multi-
FOUR-CHANNEL CARRIER-TELEPHONE TERMINAL FOR RADIO LINKS plier circuit provides continuously

This is a miniaturized unit of advanced design which provides four variable selectivity to meet all con-
voice channels on a frequency-division basis above a voice-frequency ditions encountered ~in tuning.
order-wire channel. Each of these five channels is provided with a 4-wire Electrical bandspread tuning with
2-wire termination and a voice-frequency ringing circuit for d-c or direct calibration for the 80, 40, 20,
20-cycle signals. Adjustable attenuators are provided in the 4-wire 15 and 10 meter amateur bands is
side of all channels, and a built-in test oscillator and meter permit also provided. In addition to the
complete line-up, maintenance and trouble-shooting checks to be electrical bandspread, a separate
made. Channel levels are from -9 to O dbm and line levels from —-30 switch position permits optimum
to 0 dbm. Channel width is 300 to 3500 cycles within 1 db. 20-meter bandspread. _

This unit is only 5%’ high by 19" wide by 14"’ deep. It mounts on Extra stability has been achieved
a standard rack and operates from 115 volts 50-60 cycles a.c. through  temperature compensa-

tion and voltage regulation of the
RADIO ENGINEERING PRODUCTS high frequency oscillator circuit.
Individually shielded rf and oscil-
1080 UNIVERSITY ST., MONTREAL 3, CANADA lator coils eliminate cross-talk be-
TELEPHONE CABLES tween circuits.
UNiversity 6-6887 RADENPRO, MONTREAL (Continued on page 524)
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POTPOT

POTENTIOMETERS
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BUILT-IN PROTECTION

“Potpot” encapsulated potentiometers are
available in either wire-wound or composition-
element types, including Clarostat Series 48M
and 49M miniatures, and in Series 43,

37, 51, 58 and 10 controls.

New encapsulating material provides water- and
vapor-tight molded enclosure imbedding

entire unit with exception of external shaft
assembly and terminal tips. Special water-
tight assembly for shaft bushing.

Designed to meet MIL-STD-202 Test Specification.
Incorporating necessary salt-spray, humidity

and temperature-cycling requirements of
MIL-E-5272 climatic standards.
Excellent shelf life.

Write for
complete details.

CONTROLS AND RESISTORS
CLAROSTAT MEFG. CO., INC.

DOVER, NEW HAMPSHIRE

PROCEEDINGS OF THE IRE December, 1956 Sta



Put the PLUS in your microwave systems

ERFECTION ONGER NPARALLELED UPERIOR
in design life operation comparison performance

52a

with AIRTRON SERRITL devices!

Airtron has stepped well beyond conventional designs through the
use of remarkable non-reciprocal ferrite materials to give you microwave
components with characteristics never before realized in the microwave
design art!

Such vast improvements as isolating action, duplexing action, polar-
ization diversity, electronic phase shift, remote attenuation and R.F. mod-
ulation are now possible with ferrite components.

These and Airtron’s other great advancements are the plus /nctors
that will minimize long line effects . pr0v1dc rapid sw1tchmg im-
prove AFC performance ... permit l"lpld receiver recovery time . ..op-
timize magnetron operation ...and eliminate mechanical mechanisms.
Too, Airtron ferrite components will strengthen the reliability of your
radar and microwave systems by increasing the operational life.

Airtron has successfully developed ferrite materials to a practical
stage of application in a wide variety of designs, such as resonant absorption
isolators, duplexers, switches, electrically variable attenuators and phase
shifters, modulators, polarizors, beam switching antennas, single side band
generators and similar devices that are unparalleled in comparison!

Add The Plus To Your Achievements with superior performing
ferrite components by Airtron! For more detailed information and
asgistance in solving your specific microwave or ferrite component
problems, contact Adirtron immediately.

M '
1107 West Elizobeth Avenue
Linden, New Jersey

Foreign Affiliates
AIRTRON CANADA, LTD.
Toronto, Conoda

W. H. SANDERS (ELECTRONICS), LTD.
London, Englond

Engineers: Inquire about the unlimited career opportunities
at our new ferrite center 317 Vassar St., Cambridge, Mass.

/

W 4
Yo~
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v\ News-New Products

These manufacturers have invited PROCEEDINGS
readers to write for literature and further technical
information. Please mention your IRE affiliation.

(Continucd from page 50A4)

Supply for Transistor Circuits

A variable voltage, low cost sup-
ply especially designed for tran-
sistor circuit work has been intro-
duced by Sorensen & Co., Inc.,
Stamford, Conn.

The new unit, known as a “T-
Nobatron,” Model T°-50-1.5, fea-
tures excellent line voltage regula-

(Continued on page 534A4)

Midland Quality
You Can See

(Through GLASS,
of course!)

Can YOUR Product Use CRYSTALS?

For mgfhy appli’é{ations the glass holder
de pred by Midland is THE answer!

dland developed this advanced line
of holders for the industry’s require-
mepfs today and in the future.

Check with Midland for help on your
plans or problems.

Manvfacturing Company, Inc.
3155 Fiberglas Road Kansas City 15, Konsas
World's Largest Producer of Quartz Crystals.
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For
high-speed

switching

CcBS
HIGH-FREQUENCY
TRANSISTORS

2N182
2N183
2N184

These transistors are especially designed
for high-speed switching . . . control . ..
analog and digital computer applications.
They are:

1. VPN Svmmetrical . . . for better fre-
queney response and reversible col-
lector and emitter, permitting un-
usual applications.

2. Alloy-Junction . . . for greater uni-
formity, higher voltage and current,
flatter gain, and more dependable
performance.

Note the many desirable features. Write

for Bulletin E-268 giving complete data
and helpful application notes.

CHECK THESE FEATURES

1. High frequency response:
2N182.. . ...l .2.5 to 5 mc.
2N183...... ... .5 to 10 mc.

2N184

2N184..................... 10 to 20 mc.
2. High operating voltage...up to 30 volts.

2N182

3. High switching speed.... below 0.2 usec.
4. High current amp. factor..... up to 100.

§. High dissipation rating....up to 100 mw.
6. Low leakage current. ... ... 3 gamps av.

7. Low base resistance....... 150 ohms av.
8. Low collector capacitance........ 10 ppuf.

PROCEEDINGS OF THE IRE
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Reliable products
through Advanced-Engineering.

semiconductors

CBS-HYTRON
Semiconductor Operations, Lowell, Mass,
A DIVISION OF COLUMBIA BROADCASTING SYSTEM, INC.

33a



FREQUENCY o
] . T
(CLRLY/ AL LI SPECIFICATIONS: m
DIRECT READING FREQUENCY MEASUREMENT -
Frequency Range: o
0-1,000,000 cycies v}
per second
Input Sensitivity: L]
0.2 volt rms.
Direct-coupled input =
Time Bases: =
0.00001,0.0001,0.001, =
0.01,0.1,1 and 10 m
seconds, Also can use =
external 0-1 mc standard z
PERIOD MEASUREMENT -
Period Range: m
10 microseconds A
to 1,000,000 seconds <
Frequency Range: >
0.000001 cps to 100 ke r
Input Sensitivity:
0.2 volts rms, .
Direct-coupled input
Gate Times: m
> OUTSTANDING FEATURES: 1 and 10 cycles of b
O % Three independent, adjustable trigger unknown frequency m
7.4 level controls permitting full rated Standard Frequency Counted: 2)
w sensitivity at any voltage level between 1 mc; 100, 10, 1 ke; cC
o and +300 volts, 100, 10, 1 cps; -
¢ Small voltage increments ordinarily external 0.1 mc. >
w LN CUR I CHTELSE G R GG N TME INTERVAL MEASUREMENT 0
x Simplified color-coded controls and Range: <
L direct read-out in kc, mc, sec, or millisec, 3 microseconds to
with automatic decimal point indication, 1,000,000 seconds °
» Oscilloscope marker signals facilitate Start and Stop:
W start and stop trigger level adjustment Two mdepﬁndenlt or L)
for time interval measurement of g°'“."?°" Channels | m
q complex waveforms. ositive or_qegatlve slope =
> Input Sensitivity: =
4 A brand new, multi-purpose instrument 0.2 volts rms. (o)
w provides precision measurement of frequency, Direct-coupled input o
f io, ri 1/4r d
" t:;zus:::vv’:ll. oPr::su‘:: ; veloi?luye.n:cyéeal:rahon ?t:ll::qa{gorrlegufnkccy- cou"ted:
Z A AR NI 100, 10, 1 cps; external 01 mc,  ®
w oty sonag ey gf'ﬂfyl d
ability:
E price: $|,100.00 Short Term: 1 part in <
- 1,000,000 (temperature- m
regulated crystal ) =
. Long Term: 3 parts per million per week P4
Display Time: Automatic: Continuously variable 0.1 to 10 seconds =
0 Manual: Until reset m
(0] Input Impedance: 1 megohm and 50 mmf b
E Trigger Level: Continuously adjustable from —300 to +300 volts <
w Accuracy: * 1 count * stability >
o Secondary Frequency Standard: 1 mc; 100, 10, 1 ke; 100, 10, and 1 cps E
Dimensions: 177 W x 83" H x 13%” D approx. °
e Weight: 50 Ibs. approx,
B
> 2
(9) MODEL 225A 0cps-100 ke -
Z UNIVERSAL D
UJ COUNTER-TIMER (&
=) Similar to the 226A in design. m
(¢} Featuring Oscilloscope Trigger Level z
Marker Signals; Three Direct-Coupled
w Inputs of 70 mv sensitivity; Direct (o)
x Reading, Automatic llluminated Decimal <
w Point. Easily portable. Price: $840.00
L
Data Subject to Change Without Notice — Prices F.0.B. Factory
‘Write for complete specifications on the new 226A and the 225A models and the
: complete CMC line of electronic counting and controlling equipment.
4 Computer-Measurements Corporation
cc-ao 5528 Vineland Avenue, North Hollywood, Calif. Dept. 86P
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These manufacturers have invited PROCEEDINGS
readers to write for literature and further technical
information. Please mention your IRE affiliation.

/
News-New Products

(Continued from page 52A4)

tion and transient response for line
and load pulses.

In-put range of the unit is 95—
130 vac, 60 cps. Output voltage is
0-50 volts dc in 3 ranges, 0-10, 0~
25, and 0-50 volts. Regulation for
line changes is +1 per cent for
105-125 volts, +2 per cent for
wider input. Ripple is 50 mv maxi-
mum,

Complete specifications, per-
formance data and quotations are
available.

Instrument Cases

Production of a new, standard
line of drawn aluminum instru-
ment cases is announced by In-
strument Cases, Inc., 510 Garfield
St., Glendale 4, Calif.

Complying with spec Mil-T-
945A and Mil-STD-108c, they are
available in transit, combination
and instrument case types. Of-
fered in a wide variety of sizes, the
ICI cases provide savings in time
and cost over the production of
equivalent special or custom-built
cases.

A descriptive engineering bulle-
tin illustrating the various types
and giving complete specifications
and tables of sizes is available on
request.

Special Surface Teflon Wire

Tensolite Insulated Wire Co.,
198 Main St., Tarrytown, N. Y.,
and 1516 N. Gardner St., Los An-
geles, Calif., announces a newly

(Continued on page 56A4)
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VAL

Greatest Sz'ngle Span

In building the Brooklyn Bridge. Jobn Roebling ful-
filled a creative engineering dream which stamped him
as a master eraftsman in bis field. Completed by bis son
in 1883, it was at that time the longest single span cver
erected and its record length of 1.595-1/2 feet was 1n-
surpassed for twenty years.

cision MM Variable Attenuator
gives QMM Pcw{ge

Here is an important step forward
in the development of Microwave com-
ponents, for measuring gain, coupling,
and attenuation. Never before have
direct attenuation readings been at-
tainable with such speed and accuracy
at millimeter wave lengths. Direct read-
ing over a full waveguide bandwidth,
this exceptionally convenient unit is
calibrated to 50 DB of attenuation and
features bilateral matching. The Pre-
cision Variable Attenuator is the latest
in a growing line of Microwave Test
Equipment, reflecting the outstanding
craftsmanship for which FXR has be-
come known throughout the microwave
electronics industry.

" A ) m—— 3 5 I T
D"F‘r'u?fazﬂ'"g Fr;::;:‘y Waveguide ACOTLI:J::?:n Maximum Flange Insertion
Variable Attenvator (KMC/sec) Size Range* VSWR Type Length

XPORT: e —— e | T [ - 318
LAy . Tyoe No. M164A 50-75 RG-98/V 0-50db UG-385/V ‘ 4-1/2”
Szucs International Corp. (0.148 x 0.074) L
50 Brood Street, | - _ —_— | I——
:;:Ie:YOSrSC%N%‘EI‘ *Maximum Calibration Error 0.1 db or 2% of reading, whichever is greater.

Transmission loss is less than 1.0 db (not included in calibration).
WEST COAST:

The Van Groos Company
14515 Dickens St.

ghermen O;ks, Calif. 7
Tanley 7-9615 . 1 p,, @
5 4 sy,

CHICAGO: 3 & < [ Tesp Mt

oDell Sales Associates, i M,
5875 No. Lincoln Ave. “hr
Chicago 45, Iil. i ; 4
LOng [Beach 153042 . F-R MACHINE WORKS, Inc.

26-12 BOROUGH PLACE, WOODSIDE 77, N. Y.« ASTORIA 8-2800

NOW AVAILABLE . . the new FXR catalague for 1956-57 shawing
o complete line of Precisian Microwave Test Equipment

PROCEEDINGS OF THE IRE December, 1956 55A
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DIPPED PHENOLIC
INSULATED
These Radial lead units
are dipped in low-loss
phenolic material which
is baked and vacuum wax

impregnated.

\_

\/‘ Zl -
\)
NON-INSULATED

p—

IEMBER!

\\ SPECIFY

PRINTED WIRING
APPLICATIONS

® Leads are tin coated with a minimum of

.001” heavy coating of solder to insure
ease of solderability and to prolong
shelf-life.

¢ ERIE TUBULAR CERAMICONS

offer convenient form design, including
14" and %" lead spacing, for printed
wiring board applications where space
is at a premium.

Rugged construction of ERIE TUBU-
LAR CERAMICONS features inher-
ently strong dielectric design with
leads wrapped around the dielectric and
soldered to withstand stress and strain.
Uniform case size of ERIE Molded Tu-
bular Ceramicons is designed for auto-
matic loading and is available packaged
on tape called “Reel-Pack”—2000 to a
reel.

Temperature Compensating and General
Purpose Ceramicons are available in a
wide capacity range with tolerances as
close as £1% or =.1 mmf and in Hi-K
types for by-pass and coupling appli-
cations.

Radial leads soldered to
silver electrodes and
sealed with moisture im-
pervious coating to with-
stand humidity.

Write for 16 page
Bulletin 313-2 for description of
ERIE TUBULAR CERAMICONS.
Also ask: for our new 8
Feed-Thru Ceramicon Bulle m 323.

56 WHEN WRITING TO ADVERTISERS PLEASE MENTION

MOLDED \
INSULATED  °

Axial leads, compression-
molded in low-loss pheno-
lic jacket for added
strength and protection
against humidity.

ERIE ELECTRONICS DIVISION
ERIE RESISTOR CORPORATION

Main Offices ond Factories: ERIE, PA.

Moanufocturing Subsidiaries
MHOLLY SPRINGS, MISSISSIPPI » LONDON, EINGLAND * TRENTON, ONTARIO

-PROCEEDINGS OF THE IRE

These manufacturers have invited PROCEEDINGS
readers to write for literature and further technical
information. Please mention your IRE affiliation.

(Continued from page 54A4)

developed Teflon insulated wire
with a specially treated, readily
“printable” surface. Wire treated
in this manner is suited for leads
on potted components, insuring
complete moisture proofing of such
products.

By this process, normally adhe-
sion-resistant Teflon insulation is
made receptive to standard adhe-
sives and printing foils without
materially affecting the other de-
sirable physical and electrical prop-
erties of the insulation. Because
potting compounds in use today
will adhere to this type of lead
wire, it is not necessary to use
binding posts or hermetic seals to
make outside connections.

Precision Phasemeter

Maxson Instruments Div., The
W. L. Maxson Corp., 47-37 Austell
Pl., Long Island City 1, N. Y., has
developed a new Model 901 Phase-
meter which permits direct reading
of phase differences between sinu-
soidal voltages, from 0 to 360°,
with provision for sense indication
to avoid 180° ambiguity. Phase an-
gle is measured to an absolute ac-
curacy of 0.1°, with incremental
accuracy of 0.01°, at all frequen-
cies from 30 to 20,000 cps. The ac-
curacy of measurement is not af-
fected by even harmecnics, or by
third harmonics up to 1 per cent. A
unique feature of this instrument
renders measurement accuracy in-
dependent of secondary standards.

(Continued on page 58A4)
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The right people with the right facilities produce the right solutions

e = '

Observing measurement of circuit parameters in the Electronic
Systems Division’s Buffalo Engincering Laboratory. From left:
H. S. Tittle, Manager—Buffalo Operations; M. C. Scott, Man-

ager—Buffalo Engineering Laboratory; R. W. Ferry, Advanced

Development Engincer; and A. W. Puttick, Engineering Manager.

Keeping electronic
equipment cool

with controlled

air flow ““Packaging”’

InTeEnsE HEAT generated by airborne
electronic equipment and supersonic
flight is posing new problems for the
safety and performance both of crew-
men and their planes.

Aningeniousmethod forcombatingthe
heat menace was recently developed by
Sylvania's Electronic Systems Division.
Vacuum tubes are mounted in carefully
sized ducts in light foam plastic material
of the desired thermal properties. Ac-
curately controlled air flow results in
optimum cooling, while exhausting the
air at high temperature.

Tests have proved that this is an ex-

tremely effective method, giving cooling
efficiencies of approximately 90 per cent.
Through the use of such electronic **pack-
ing” in supersonic aircraft, it is possible
to reduce the amount of air-cooling
equipment, with its accompanying
weight penalties.

Problem solving, whether in research
and development or in practical applica-
tion, is the chief task of Sylvania's Elec-
tronic Systems Division. In all of its
installations, the right people work with
the right facilities, within a sound mana-
gerial environment. That is why they
have produced right solutions to a vari-

—SYLVANIA IS LOOKING FOR ENTERPRISING ENGINEERS

Sylvania has many opportunities in a wide range of defense projects. If you are not now engaged
in defense work, you are invited to contact Edward W. Doty, Manager of Personnel, Elec-
tronic Systems Division, Sylvania Electric Products Inc., 100 First Avenue, Waltham 54, Mass.

Buffalo Engineering Laboratory and manufacturing facilitics
occupy nearly 170,000 square feet of floor space in this industrial
center at 175 Great Arrow Ave., Buffalo 7, New York.

New “‘pack-

aging™ for
airborne electronic
assemblics insulates
and cools vacuum tubes.

ety of problems, and have made many
important contributions in the fields of
aviation electronics, guided missiles,
countermeasures, communications, ra-
dar, computers, and control systems.
Whether the problem is military or in-
dustrial, Sylvania’s business is to come
up with solutions that are producible.

The Electronic Systems Division has
plant and laboratory facilities at Buffalo,
N. Y., Mountain View, Calif., and Wal-
tham, Mass. All are staffed with top-
ranking scientists and engineers, backed
with Sylvania's extensive resources in
the electronics field.

¥ SYLVANIA ¥

SYLVANIA ELECTRIC PRODUCTS INC.

LIGHTING ¢« RADIO ¢« ELECTRONICS + TELEVISION ¢« ATOMIC ENERGY ¢« CHEMO-METALLURGY

PROCEEDINGS OF THE IRE

December, 1956

57a



For Single Side Band . .. Carrier Reinsertion

Hycon Eastern’s new Ultra Stable
Oscillator is a one megacycle signal
source of exceptional stability. It is
useful wherever precise time meas-
urements or frequency control are
required, as in reinsertion of carrier
in suppressed carrier systems, tele-
metry, astronomical measurements,
navigation systems, geophysics or
other critical applications.

Write for Ultra Stable Oscillator Bulletin
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‘ STABILITY: 1 PART IN 10°

— e FREQUENCY STABILITY: DRIFT RATE LESS THAN 1 PART IN 10°
PER DAY AFTER ONE MONTH'S OPERATION.

® FREQUENCY: 1 MEGACYCLE, VARIABLE OVER A RANGE OF 1
CYCLE. AVAILABLE AT OTHER FREQUENCIES ON SPECIAL ORDER.

® CRYSTAL OVEN: STABILIZED TO BETTER THAN 0.01°C BY TEMPER-
ATURE-SENSITIVE RESISTANCE BRIDGE. OVEN CONTAINS NO MOV-
ING PARTS,

© DISSIPATION IN OSCILLATOR CRYSTAL: STABILIZED AT A POWER
LEVEL LESS THAN ONE MICROWATT.

® 2 OUTPUTS: SINE WAVE—