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UTC stock hermetic units have been fully proved to MIL ideal for high reliability industrial applications. Listed
T-27A. eliminating the costs and delays normally related below are a few of the hundred stock types avaitable for
to initial MIL-T-27A tests. These rugged, drawn case, units every application. Industrial ratings in bold.

have safety factors far above MIL requirements, and are

Type MiL Prt. Imp. Sec. Imp. l:)r(l:hz: Response Max. level
No Application_ -, . Type Ohms _onms Pri. MA 2 db (Cyc.) dom
M1 Mike, pickup. line to grid  TF4RX10YY 50, 200CT, 500CT 50,000 0 50-10,000

H-2 Mike to grid TFARKIIYY 82 135,000 50 250-8,000

H-5 Single plate to P.P. grids TF4RX15YY 15,000 95,000 CY 0 50-10,000

H-6 glélg'le ppl'ate to P.P. grids, TF4RX15YY 15,000 95,000 split 4 200-10,000
in Pri.

H-7 _AS‘inglg gr_l’.P. plates to line TFARX13YY 20,000 CT 150/600 4 200-10,009

H-8  Mixing and matching TF4RX16YY 150/600 600CT 0  50-10,000

H-14  Transistor Interstage TFARX13YY 10K/2.5K, Spiit 4K, 1K split 4 100-10,000

H-15  Transistor to line TF4RX13YY 1,500 CT 500/125 split 8 100-10,000

Unbat.
Type MiL Pri. Imp. Sec. Imp. DC in Response Max. level
No. Appl:cation Type ohms Ohms Pri.MA  + 2 db (Cvc.} dbm
H-20  Single plate to 2 grids, can TF4RX15YY 15,000 split 80,000 split O 30-20,000 +12 .
_ also be used for P.P. plates o Typical
H-21 giélgle Pplale to P.P. grids, TF4RX1SYY 15,000 80,000 sput 8 100-20,000 +23 Compact Audios

in Pri.
H-22  Single plate to multipie line  TF4RX13YY 15,000 50,200, 8 50-20,000 +23 RC-50 Case
S —— j222500 IO 1-5/8 x 1-5/8 x 2:5/16
H-23  P.P. plates to multiple line T1F4RX13YY 30,000 split 50,200, 8 30-20,000 +19 8 oz
- 125,500 BAL. :
H-24  Reactor TFaRX20YY 250 Hys.-0 DC, 250 Hys.-5 Ma. DC, 6000 ohms
65 Hys.-10 Ma. DC, 1500 ohms . )

H-25  Mixing or transistors to line  TF4RX17YY 500CT 500/125 split 20 40-10,000 +30

unbai.

MiL Pri. Imp. Sec. Imp. 0C in Response Mazx. level

Application Type ) Ohms _— Ohms  Pri.MA 2 db (Cyc.)
ypica ! 31 Single plate to 1 grig, 3:1 TF4RX15YY 10,000 90,000 0 300-10,000

Subminiature Audios 3 Single plate to line “TFARXI3YY 10,000 ~ 200 3 30010000 413

~ Single plate to low imp. TF4RX13YY 30,000 50 1 300-10,000  +15
‘Reactor N T “TFARX20YY 100 Hearies-0 DC, 50 Henries-1 Ma. OC, 4,400 chms.

 Transistor Interstage T TF4RX15YY 25,000 (DCR80O

L , ) ;
H-39  Transistor Interstage TFARX13YY 10,000 CT (DCR600) 2,000 CY 2 300-10,000 +15

SM Case
SR ;6:229/ 32 1,000 (DCR110) 5  300-10,000  +10

H-40A Transistor output TFARX17YY 500 CT (DCR26) 600 CT 10 300-10,000 415

T ~ZE— .
'552_ e DC MA* pilll.lgaecys. e DE MRS ',',‘,d"s‘e',';'s" Rating Easo Typical

W80 450 120 6.3v.28 130 6.3v,2.50, FA Power

W81 500550 65 55 6.3V,3A-5V,2A 75/65 6.3V,3A.-5V,2A. HA - Transformers

H-82 540 600 110 65 6.3V,44.-5V 24 180/100  6.3V,dA.-5V,2A. I1:] :

W84 700750 170 110 6.3V,5A.-6.2V,1A_5V-3A. 210/150  6.3V,6A.-6.3V,1.5A.-5V,4A. KA =% \ Fri: 115V.I50/60 Cyc.

H-89 850 1050 320 280 6.3V,8A.-6.3V,4A_,5V-6A. 400/320  6.3V,8A.-6.3V,4A.-3V,6A. 0A . 3 *Choke/Cond. inp.

—_ - — - /_,_-—"‘"

)
[ 2 |

Tr’«'g.e 3:&; Amps. J:lstts Case tﬁg.e vs:l%s Amps. vY:pst: Case ?_,Q)% T_yplcal

R12i 25  10112) 10KV B H-131 63CT 225 2500 FB_ Q\QQ‘AQ) Filsaent

H-122 25 20(26) 10 KV K8 H-132 6.3CT 6(7) 2500 JA S Transformers

N o SJcer &0 _— e Pri: 105/115/210/220V
W25 5  10(12) 10KV KB H-133  6.3CT 7(8) 2500 HB except H-130 (115) and

H130  6.3CT (75 1500 A H-134 6.3CT _ 10(12) 2500 HA H-131 (115/220) 50/60 Cyc.

Type MIL Ind. @ MA tnd. @ MA Ind. @ MA Ind. @ MA fles. Max. DCV  Test V.
No. Type Hys. oc Hys. Dc Hys. Dc Hys. oc Ohms Ch. Input RMS Case

H-T1 TFIRX04FB 20 185 50 155 60 70 350 500 2500  FB

H-73  TFIRX04HB 11 95 125 75 150 g 175 150 700 2500 H8

H-75 TFIRX04KB 11 10 230 8.5 250 X 300 90 700 2500 KB

H-77  TFIRX04MB 10 350 8 3% : 435 60 2000 5500 MB

H-79  TFIRX0AYY 7 65 900 6 1000 5.5 1250 20 3000 9000  7x7x8
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ADVERTISEMENT

SERIES V, NO. 9

AlL and the Compagnie Générale de Télégraphie Sans Fil (CSF) have
jointly designed and placed in operation an experimental swept-fre-
quency tropospheric scatter link to determine how tropospheric scatter
loss varies with time and frequency. Jack Greene, the Section Head
in our Department of Applied Electronics who was responsible for this
program, discusses below one interesting aspect of the experimental
data collected on this link.

TROPOSPHERIC SCATTER LINK EFFICIENCY
AS A SIMULTANEOUS FUNCTION OF TIME AND FREQUENCY*

Signals received over a tropospheric
scatter link are subject to severe fluctua-
tions in amplitude because of variations in
net path loss. This loss has a rapidly vary-
ing component, due to air turbulence, and
a slowly varying component, due to
changes in weather conditions. To over-
come the undesired signal attenuation im-
posed by the rapid variations in path loss,
space diversity reception is ordinarily
used. Here. two or more receiving anten-
nas are physically separated so that the
resulting variations in path loss at each
antenna are uncorrelated. Then, by prop-
erly combining the outputs of the anten-
nas, the probability of obtaining a com-
bined output signal that has suffered litile
fading improves steadily as the number of
antennas is increased. Although such sys-
tems are effective, they are also costly.
Based on some experimental data we have
collected on a swept-frequency tropo-
spheric scatter link, it appears that similar
high quality reception may also be ob-
tained with a single receiving antenna if
the carrier frequency is correctly varied
from time to time.

The experimental tropospheric scatter
link." which is established in France, has a
transmitter frequency that can be swept in
a triangular manner at a 10-cps sweep
rate over all or any portion of the 3100
to 3600 Mc frequency band. The average
transmitted power in this band is 250
watts. A superheterodyne receiver, with a
local-oscillator sweep synchronized with
the transmitter sweep. measures the ampli-
tude of received signals as a simultaneous
function of frequency and time. The reso-
lution bandwidth of the receiver is 0.3
Mc. Signal levels as low as —110 dbm can
be tracked and, after a severe fade. the
receiver will typically reacquire the signal
within a few milliseconds after it rises
above this level. The transmitting and re-
ceiving antennas are two identical 25 foot
parabolic reflectors located 190 miles
apart.

During a single sweep period, the re-
ceived signal amplitude exhibits random
fluctuations with about 10 to 15 maxima
over a 180 Mc band and up to 40 db dif-
ferences from maximum to minimum.
Figure 1 is a photograph of a frequency-
time-intensity presentation in which the
received signal level is used to intensify
the display and the time axis is generated
by moving a film past successive frequency
sweeps. In this figure, the signal ampli-
tude has been quantized so that the white
areas represent regions in the frequency-

* The work reported here was performed under
Contract DA-36-039-5¢-73276 with the U. S. Army
Signal Reccarch and Development Laboratory, Ft.
Monmouch, New Jersey.
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Figure 1—FTI Displav Photograph

time plane where the signal level exceeds
a preset threshold. As expected. the white
areas become smaller as the threshold
level is increased. but an analysis of many
records indicates that the correlation be-
tween the mean frequency extent and the
mean time duration of these areas (I Mc
of frequency extent is equivalent to 0.1
second of time duration) remains substan-
tially constant.” In Figure 2, these quan-
tities have been plotted as a function of
threshold level.

Figure 1 indicates that there are many
optimum transmission bands within the
swept range at any instant, and the pos-
sibility arises of using these optimum
bands to reduce path loss fluctuations.
The idea here is to locate the signal spec-
trum in a preferred (white) band and
when the path loss in this band suddenly
increases, to shift the signal spectrum to
a nearby preferred band. As indicated in

Figure 2—Frequency Extent and Time
Duration of Areas vs. Threshold Level

Figure 2, an optimum band for such a sys-
tem is one having a frequency extent only
wide enough to pass the desired signal
spectrum, since the narrower this extent
the lower the path loss. Figure 2 also in-
dicates that an optimum band must be
sought more often as the signal band-
width decreases.

In a practical system of this type, a
closed loop is required between the trans-
mitting and receiving ends so that infor-
mation on the optimum frequency(s) can
be relayed periodically to the transmitter.
Some thought has been given to this prob-
lem and it appears that a simple, effective
loop can readily be established. Using such
a system in applications where a reason-
ably large search band can be tolerated.
rather dramatic improvements seem quite
feasible. For example, with a 50 Mc
search band, a signal could be sent over
the link with a reliability that would re-
quire at least 3 additional receiving an-
tennas in a conventional space diversity
system.

Further experimental work is in prog-
ress. In particular, CSF personnel are now
investigating received signal level as a
simultaneous function of frequency, time,
and antenna pointing angle.
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NEW ! Etched and Plain Foil Single-Case

Tantalex® Capacitors in Both Polar and Non-Polar Designs

When you specify Sprague, you pay no penalty in
size and weight because of an extra outer shell on
125°C tubular foil tantalum capacitors!

Sprague’s new family of foil Tantalex capacitors
for 125°C operation uses only a single case. An
improved end-seal construction does away with the
need for a supplementary second outer case.

Manufactured to exceed the performance require-
ments of Military Specification MIL-C-3965B, this
new series of capacitors sets new standards of
reliability for all types of military and industrial
applications.

Polarized capacitors are available under the desig-
nation Type 120D in plain foil construction and
Type 122D in etched foil construction, while non-
polarized units are listed as Type 121D in plain foil
and Type 123D in etched foil designs.

These outstanding new Tantalex capacitors are
available promptly in production quantities. If you
need small quantities overnight, key Sprague indus-
trial distributors stock the more popular items in the
Type 120D and 121D plain-foil designs. Non-stand-
ard ratings are also available for special applications.

For complete technical data on these new Tantalex capacitors, write
for Engineering Bulletin 36024 to Technical Literature Section,
Sprague Electric Company,235 Marshall Street, North Adams, Mass.

SPRAGUE COMPONENTS

CAPACITORS INTERFERENCE FILTERS
MAGNETIC COMPONENTS PULSE TRANSFORMERS
RESISTORS PIEZOELECTRIC CERAMICS

TRANSISTORS PYULSE-FORMING NETWORKS

HIGF TEMPERATURE MAGNET WIRE
CERAMIC-BASE PRINTED NETWORKS

PACKAGED COMPONENT ASSEMBLIES '
FUNCTIONAL DIGITAL CIRCUITS

| SPRAGUE

THE MARK OF RELIABILITY

‘Sprague’ and ‘@’ are registered trademarks of the Sprague Electric Co

SEE US AT THE I.R.E. SHOW—BOOTHS 2416-2424
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“IMAGINATION IS
MORE IMPORTANT

THAN KNOWLEDGE"
Albert Einstein

There are some who might argue this point
with Einstein. But this much is certain:
Wherever new knowledge is sought, imagi-
nation lights the way. And surely, only imag-
ination of rare quality could have led Einstein
to formulate his principle of relativity.

Einstein applied the insight of imagination
to basic science. But imagination can be just
as powerful in the creation and application
of technology. And nowhere, perhaps, is
imagination challenged over so wide a range
in both science and technology as in the
problems of electrical communications.

At Bell Telephone Laboratories, scientists
and engineers range far and deep in search
of the answers. They probed deep into solid-
state physics to discover the transistor prin-
ciple, and they speculated and synthesized
in an entirely different area of knowledge
to create the giant microwave system that
carries your TV programs across the country.
They study ways to protect the giant mole-
cules in plastic cable sheath, and they ex-
plore the tasic information content of speech
to devise better ways to transmit it. They
devise ultrasensitive amplifiers to capture
radio signals from distant places, while they
conceive and develop new switching systems
of unprecedented capabilities. Side by side
with the cevelopment of transoceanic cable
systems they are exploring the possibilities
of world-wide communications via man-
made satellites.

By exploring every pathway to improved
electrical communications, they have helped
make your Bell System communications the
world's best and they will work to keep it so.

Iy
& @@s\
£t B\

BELL TELEPHONE LABORATORIES

WORLD CENTER OF COMMUNICATIONS
RESEARCH AND DEVELOPMENT



BLUE JACKET

| VITREOUS ENAMEL-PROTECTED,
v POWER WIREWOUND RESISTORS.

Send for Bulletins: 7410-A (Axial Lead), 7400-A (Tab Type)

( KOOLOHM

CERAMIC INSULATED-SHELL,
j ) POWER WIREWOUND RESISTORS.
- Send for Engineering Bulletin: 7300-A

7\ PERMASEAL

s CAST EPOXY HOUSING,
~ PERMASEAT ; PRECISION WIREWOUND RESISTORS.
V\«))
\“ ’} Send for Engineering Bulletin: 7500

SPRAGUE RESISTORS
— RN FILMISTOR

PRECISION CARBON FILM RESISTORS.

N end for Bulletins: 7000 (Molded shell), 7010-B (Ceramic shell)

MEG-0-MAX

GLASS-JACKETED HIGH VOLTAGE,
HIGH POWER RESISTORS.
Send for Engineering Bulletin: 7200-A

— SPRAGH =
SRIRA “‘G J
— TYPrypgr *ﬁa,. 4

HIGH-RESISTANCE SPIRAL ELEMENT

SPRAGUE ~ ———
*¥I§[A‘J"UF[G;'% ) RES’STORS

Send for Engineering Bulletin: 7100

SPRAGUE ELECTRIC COMPANY 235 Marshall Street North Adams, Mass.

SPRAGUE COMPONENTS: RESISTORS e CAPACITORS e MAGNETIC COMPONENTS e  TRANSISTORS
INTERFERENCE FILTERS o PULSE NETWORKS e HIGH TEMPERATURE MAGNET WIRE e PRINTED CIRCUITS
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DELIVERY

FROM STOCK?

delivered
in 24 hovurs

TOROIDS

Custom-engineered to
Exacting Specifications.

=t
* Frequency range: 20 cycles—100 kc

® Power level: Up to 150 watts

* Operating temp. range: ~65 to 130°C
¢ Size range: Approximately % to 4’ O.D.

¢ DC current range: Depends on the size,
frequency and power level

MICROTRAN Quality and
Reliability Guaranteed!

MINIATURE
TRANSISTOR
Available in 8 case types.
Hermetic(H) 15/, x1% ", Wt. 1% oz
Molded (M)} 72" x %" x 1'5/ 2 Wt 134 0z
Open Frame(F)% xI x 1Y Wt 1oz

Part Pri
Numberl Application Amp.

MT1* Line to Emit. 600
MT7*  Coll. to P.P. Emit. 25,000
MTE* PP.Coll. toP.P. Emit. 25000
MT9* Line to P.P. Emit. 600 C.T.
MT11* P.P. Coll. to P.P. Emit. 4,000C.7.

MTI3" P.P Coll. to Speaker 4000CT.

MT14* Coll. to Speaker 2N179 400

MT1I5" P.P. Servo Output 2N57 500C.T

MT18* P.P. Coll. to P.P.Emit. 25,000 C.T.

MT23* P.P. Coll. to Servo 250C.T.
Add either -AG, -H, -M, -FB, -FPB, -A, or -P to Part Number to
designate construction See catalog for detailec information

ULTRA MINIATURE
TRANSISTOR
Open-frame (-F)" Wt. .08 oz. size 3" x %" x 11/3,
A | Molded (M) Wt. .14 0z. size 12" x V2" dia.
\ Nylon Bobbin, Nickel-Alloy Core. Leve's to 5w

Part [ | anary

Number |
UM28.(%)
UM29-(%)
UM30-(*)
UM31.(*)
UM32:(")

’ Secondary -

Choke 10 hy {0 dc; )
Interstage 600 C.T,
Choke 1.5 hy {(0dc)
Interstage 10,000 C.T. 1,200C.T
Output 1,500 C.T 600
UM33-(*)  Output 1,000C.T. 600
UM34-(")  Driver 10,000C.T. 600 C.T.

*Add either -F or -M to part number to designate coastauction.

600 C.T.

%" ). POWER SUPPLY
TRANSFORMERS

Designed for Silicon Rectifier Circuitry
Primary 105,115/125 Volts
Mil Designation TFARX01

Secondary Rectifier Circuit

Part AC RMS |C.T. Full Wave| F.W. Bridge
No. Volts | Amperes| D.C. Volts** |D.C. Volts**
M8039  126CT. 8 10.5 21

126 8
mM8041t  S0v.C.T. 25 215 43
M8042  6.3C.T. 6 19 38
M8043  6.3CT. 2 19 38
M8044  126CT. 2 10.5 21

12.6 2
M8045  28CT. 6 11.7 234
M8046  49C.T. 25 21 42

tPrimary 115 volts only
**D C. Output voltages stated for resistive or inductive rectifier losds

IMMEDIATE DELIVERY

1 THRU 200 PIECES

. AT FACTORY O.E.M. PRICES

FROM THE FOLLOWING FRANCHISED STOCKING DISTRIBUTORS

CALIFORNIA |NGLEWOOD
CALIFORNIA I.OS ANGELES
Graybar Electric Co.

Universal Ra {.( Supply Co

CALIFORNIA, OAKLAND

H Dist. Co

CALIFORNIA, SAN DIIEGO MISSOURl

CALIFORNIA, SAN  Jose Interstate
COLORADO omven Federated
Dc WASHINGTON

tr

Peerless Radio

FLORIDA ORLANDO
ILLINOIS CHICAGO

Newark Electronics Corp

KANSAS, WICHITA
Radio Supply Co., Inc.

Surmmit Dist

[})AARYLAND BALTIMORE

MASSACHUSETTS BOSTON
Radio Shack Corp.
MINNESOTA ST PAUL

MISSOUR KANSAS ciry

ST LOUIS

ur °
NEWJERSEY MOUNTAINSIDE

PJI(ITQSZY In¢c
NEW YORK, LYNBROOK
Distributors
NEW YORK, MINEOL

E c Arrow Electronics In

NEV/ YORK NEW YORK city

NEW YORK BJFFALO
ributors
NEW YORK SCHENECTADY
Schenectady Electronics

NEW YORK, UTICA

Valley Electronic Labs inc.
OHIO, CLEVELAND

Main Line Cleveland, Ind.
PENNSYLVAN!A PHILADELPHIA
Phs e Inc

TEXAS DALLAS
UTAHR SALT LAKE ary
‘F’lASHINGTON SEATTLE

CANADA, MONTREAL
Atlas Wholesalc Radio Inc.

West Coast Warehouses
Art thur L. RL"v\' any

lo Park, Californ
OAvvnport 1-4332
Inc Richard A, Strassner Company
Los Angeles 27, California
HOllywood 3-5694

Write TODAY for cotalog ond price list of the complete MICROTRAN line
Pt 145 E. MINEOLA AVE., VALLEY STREAM, N. V.

Meetings @

with Exhibits
[

@ As o 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,

A

Varch 20-23, 1961

International Radio and Electronies
Show and IRE International Con-
vention. Waldorf- \storia llotel and
New York Coliseum, New York, N.Y.

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

dpril 12.13, 1961
15th Annual Spring Technieal Con-
ference—"Electronie  Data  Process-
ing.” llotel Alms, Cincinnati, Ohio.
Exhibits: Mr. ). R. Ebbeler, 7030 Ellen
Ave.. Cincinnati 39. Ohio.

April 1921, 1961
SWIRECO, South West IRFE Con-
ference & Electronies Show, Dallas
Memorial Auditorium and Baker Hotel,
Dallas, Tex.
Exhibits: Mr. B. Williams, Texas Instru-
ments, Ine, 6000 Lemmon Ave., Dallas
9, Tex.

April 26-28, 1961
seventh Region Technical Confer-
ence and Trade Show, Westward Ho
Hotel, Phoenix, Ariz.
Exhibits: Mr. G. T.

Linger Lane,

Royden, 912 W.
Phoenix, Ariz
May 8-10, 1961

National Aerospace Electronies Con-

ference (NAECON), Miami & Day-

ton-Biltmore Hotels. Davton, Ohio.
Exhibits: Mr. Robert J. Stein, 136 W.
Second St., Rm. 202, Davton 2, Ohio.

May 9-11, 1961
Western Joint Computer Conference,
Ambassador Hotel, Los Angeles, Calif.
Exhibits: John H. Whitlock Associates,
253 Waples Mills Road. Oakton, Va.

Vay 22.24, 1961
Fifth National Global Communica-
tions Symposium (GLOBECOM
V), Sherman Hotel, Chicago, Il
Exhibits: Mr. Fred Hilton, Motorola,
Inc., 4501 W. Augusta Blvd., Chicago,
m

Vay 22-24, 1961
National Telemetering Conference,
Sheraton Towers Hotel, Chicago, Il
Exhibits: Mr. Frank Finch, 795 Gladys
Ave., Long Beach 4, Calif.

June 6-8, 1961

Armed Forces Communications &
Electronies Show, Sheraton Park and
Shoreham Hotels, Washingion, D.C.

Exhibits: Mr. William C. Copp, 72 W.
45th St., New York 36, N.Y.
(Continued on page 104)
SEE US AT BOOTH 2311, IRE SHOW
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S — e T I RE O 1 PR
o o8| S AEOUlor

MOD([ 20

sctn’-«; CcO.

TAOGGLE SWITCH MODEL 20

PRECISION
HIGH FREQUENCY

ATTENUATORS =
ELECTRONIC INSTRUMENTS

DC TO 500 MEGACYCLES Sweeping Oscillators

Frequency Markers

@ 50, 70, or 90 ohm impedance Audio Spectrum Analyzers
| Hngh-Frequenc‘y, Prec1.5|on Teflon & Sllear Swntch(.as Pulse — Pulsed RF Generators
W 19 Carbon Film Resistors W Fully Shielded Units .
B Upto 101 db W Fixed O or 10 db insertion loss Precieln’ Altanuatoss
W SWR: 1.2 : 1 max up to 250 mc Random Noise Generators
1.4 : 1 max 250 to 500 mc Kilo-Sweeos ®
B Min. Insertion®: 0.1 db at 250 mc; 0.2 db at 500 mc SCEEERS o
B Accuracy: At Full Attenuation: 0.5 db at 250 mc, 1.2 db from Rada-Sweeps
250 to 500 mc Ligna-Sweeps ®
B Price: (Mode! 20) $79.00 f.0.b. factory So//a-Swecps”

($87.00 FAS. N.Y)
Zero insertion loss (Model 20-0) $75.00 f.0.b. factory

Marka~Sweeps ©

Visit Koy ot the IRE Show Booths 3512-3518 Vari-Sweeps ®

KAY ELECTRIC COMPANY o Mega-Swecps ®

CEPT. 1.3 + MAPLE AVENUE ¢« PINE BROOK, N, J. * CAPITAL 6-4000

MODEL KA4952 FOR PANEL MOUNT

9A
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Looking for an
audio-frequency
Wave Analyzer with
variable bandwidth?

ANALYZER

Type FRA2T

3 Bandwidths: 2-.25-125 cps (=1 db) provide easy tuning
over the entire frequency range and permit measurements to be
made on frequency-modulated signals or in the presence of wow.

Built-in Tone Generator (B.F.0.) for selectivity
measurements w tn provision for external level control. The
B.F.0Q. can be o*fset from the Analyzer tuning frequency by O to
16 kc for intermodulation measurements ——

Frequency Response r —— 1 D |

Recorder | = i N
- i N

The Analyzer can be ; L L _

connected and mechanically coupled to the Recorder type NS3

which uses paper charts 20 em long graduated directly in frequency
and amplitude. Complete recordings in 130 secs.

Frequency Dial O to 16 kc with linear calibration up to
100 cps for high resolution at low frequencies, logarithmic from 100
cps to 2 kc, and linear from 2 kc to 16 kc. Accuracy 0.5% + 1 cps.

Incremental Dial from 0 to * 60 cps, direct reading.

1S Ranges from 100 microvoits to 1000 volts
t.s.: Hum and noise less than 2 microvolts, lowest detectable
signal 3 microvolts, Input impedance 2 megohms on all ranges.

write for complete information.

RADIOMETER

72 Emdrupvej, Copenhagen NV, Denmark

Representatives:

United States: Welwyn Int. Inc. Canada: Bach-Simpson Ltd.
3355 Ecgecliff Terrace London,

Clevelard 11, Ohio Ontario

. Meetings

with Exhibits
1}
(Continued from page 84)

June 13-14, 1961
Fifth National Conference on Prod-
uct Engineering & Production,
Philadelphia, Pa.
Exhibits: Mr. Paul J. Riley, Radio Corp.
of America, Building 10-6, Camden 2,
N.J.

June 19-20, 1961

Second National Conference on
Broadeast and Television Re-
ceivers, O’Hare’s Inn, Des Plaines,
1.

Exhibits: Mr. Ray Lee, Philco Corp.,
6957 West North Ave., Ouk Park, Il

June 26-28, 1961

Fifth National Convention on Mili-
tary Electronics, Shoreham Hotel,
Washington, D.C.

Exhibits: Mr. L. David Whitelock, 6514
Greentree Road, Bethesda 14, Md.

July 1621, 1961

Fourth International Conference on
Medical Electronies & Fourteenth
Conference on Electrical Tech-
niques in Medicine & Biology,
Waldorf-Astoria Hotel, New York,
N.Y.

Exhibits: Mr. Lewis Winner, 152 W,
42nd St., New York 36, N.Y.

August 22-25, 1961
Western Electronie Show and Con-
vention (WESCON), Cow Palace
and Fairmont Hotel, San Francisco,
Calif.
Exhibits: Mr. Don Larson, WESCON,
701 Welch Road, Palo Alto, Calif.

September 6-8, 1961
National Symposium on Space Elec-
tronics & Telemetry, Albuquerque,
N.ML
Exhibits: Mr. V. V. Myers, 2912 Texas
N.E., Albuquerque, N.M.

October 24, 1961
Seventh National Communications
Symposium, Hotel Utica & Utica
Municipal Auditorium, Utica, N.Y.
Exhibits: Mr. R. E. Bischofl, 19 West-
minster Road, Utica, N.Y.

October 24, 1961

IRE Canadian Convention, Automo-
tive Building. Exhibition Park, To-
ronto, Canada.

Exhibits: Business Manager, IRE Cana-
dian Convention, 1819 Yonge St., To-
ronto 7, Ontario, Canada.

A

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

10A WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE March, 1961



NEW THIS MONT

“ X
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«& Uil L 4y
LRV A P
& Yy AL

See it at the IRE Show
Booth #3243

NEW
MINCOM
Model G-100

Greater dynamic range

200 cps to 300 kc at 60 ips
All-transistorized “card system” modules
FM and Direct recording/reproducing

000000Q

Recorder-
Reproducer 14 tracks—one rack

Lower power requirements
Write for brochure PP

>
i@ ... WHERE RESEARCH 1S THE KEY TO TOMORROW
2

e

MINCOM owvision IVinnesora VI mine ano JVI AnuracturiNG company

2049 SOUTH BARRINGTON AVENUE, LOS ANGELES 25, CALIFORNIA ¢ 425 13th STREET N.W., WASHINGTON 4, D. C.
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Available now
from

Alfred Electronics

FEATURES

% Rated gain and power output
over each range at one setting
of controls

30 db gain at rated power;
flat response

Compact, simple to operate
Rack or bench mounting
RF connectors out of front or rear

o

* 3k k3

A number of Alfred’s customers asked for—and now have —amplifiers with
1 and 5-watt outputs covering the ranges listed above. The new units can be
used as broadband power amplifiers; stable power oscillators using external
resonant feedback networks; narrowband amplifiers providing more than rated
gain and power and for frequency multiplication. Each amplifier consists of
a TW tube, its focusing magnet, and a

TR AT T 527 528 corx?pletely regulated supply for obtaining
optimum performance from the TW tube.
Frequency Range 12.4 to 18 Kmc 810 12.4 Kme 7to 11 Kme For more information, call your Alfred
Power Output 1 watt 2 watts 5 watts engineering representative or drop a line
Gain (Small Signal) 30 db 30db 30 db to Palo Alto. Please address Dept. 86.
Gain (Saturation) 25 db 30db 30 db See us at IRE, Booth 3314
VSWR (Input/Output) 2:1 25:1 25:1 ﬂ I-F R E D E I-E[\"I'R U n I [: S
RF Connectors P Band Flange Type N Type N
vG419/U Female Female 897 Commercial Street

Price $4,950 $3,490 $3,490 PALO ALTO, CALIFORNIA

Phone: DA 6-6496
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PUTTING MAGNETICS TO WORK

ML

Sign up for the Magnetics self-improvement course:

Here’s free help to enable you to improve yourself—and
your position as a magnetic circuit designer. You need it if:

You don’t know how to work with E =n%— to re-

duce the size of magnetic amplifier circuits. Most men
who design amplifiers for cramped operation in mis-
siles have found it invaluable.

What’s more, you may only vaguely remember

H=.4w——, so how can you use it to cut circuit

jlll
size by two to ten times, and shorten response time
proportionately?

It’s quite possible that you, like many engineers, may
have bypassed or been bypassed by magnetic circuit
thcory as a working tool while you were in school. Yet
this science has opened frontiers of static control which
makes an understanding imperative if you are to do your
job—and further your carcer. For your sake (and for
ours, too, because we manufacture and sell high perme-

ability tape wound cores and bobbin cores which are
used 1n amplifier circuits), we have started this course.
Lesson 1, “How to Reduce Magnetic Circuit Size and
Response Time,” will be on its way to you immediately
if you usc the coupon below.

MAGNETICS inc.

MAGNETICS INC., DEPT. P-86, BUTLER, PA. E

Please enroll me in your free self-improvement course, and send me
““How To Reduce Magnetic Circuit Size and Response Time."

.
. name
title
company.

address

......................................................

VISIT OUR BOOTH 2533 AT THE IRE SHOW

PROCEEDINGS OF THE IRE March, 1961



IRE News and Radio Notes

Current IRE Statistics

(As of January 31, 1960)
Membership—88,479
Sections*—110
Subsections*—28
Professional Groups*—28
Professional Group Chapters—276
Student Branchest—198

* See this issue for a list.
+ See October, 1960 issue for a list.

Calendar of Coming Events
and Authors’ Deadlines*

1961

Symp. on Engrg. Aspects of Magneto-
hydrodynamics, Univ. of Pa., Uni-
versity Park, Mar. 9-10.

IRE Int'l. Conv., N. Y. Coliseum and
Waldorf-Astoria Hotel, New York,
N. Y., Mar. 20-23.

2nd Int’l. Conf. on Quantum Electronics,
Berkeley, Calif., Mar. 23-25.

PIB Int'l. Symp. on Electromagnetics
and Fluid Dynamics of Gaseous
Plasma, N. Y., N. Y., April 4-6.

Symp. on Information and Decision
Processes, Purdue Univ., Lafayette,
Ind., Apr. 12-13.

15th Ann. Spring Tech. Conf., Hotel
Alms, Cincinnati, Ohio, Apr. 12-13.

SWIRECO, Dallas, Tex., April 19-21.

7th Region Tech. Conf. & Trade Show,
Westward Ho Hotel, Phoenix, Ariz.,
April 26-28.

URSI-IRE Spring Mtg., Georgetown
Univ., Washington, D. C., May 1-4.
(DL*: Mar. 1, Commission Chmn.,
c/o K. S. Kelleher, 1200 Duke St.,
Alexandria, Va.)

Electronic Comp. Conf., Jack Tar Hotel,
San Francisco, Calif., May 2-4.

2nd Nat'l. Symp. on Human Factors in
Electronics, Marriott Twin-Bridges
Motor Hotel, Arlington, Va., May
4-5.

Workshop in Graph Theory, University
of Illinoig, Urbana, May 6.

5th Midwest Symp. on Circuit Theory,
Allerton Park & Urbana Campus,
Univ. of Ill., Urbana, May 8=9.

NAECON, Miami & Biltmore Hotels,
Dayton O., May 8-10. (DL*: Ab-
stracts, Jan. 1; Papers, March 7,
A. J. Wilde, 4136 Lotz Rd., Dayton
29, Ohio.)

Western Joint Computer Conf., Am-
bassador Hotel, Los Angeles, Calif.,
May 9-11.

Microwave Theory and Tech. Nat'l
Symp., Sheraton Park Hotel, Wash-
ington, D. C., May 15-17.

* DI = Deadline for submitting ab-
stracts.

(Continued on page 154)
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PrrprE UNIVERSITY WILL
SPONSOR SYMPOSIUM

Norbert Wiener will head a group of
speakers at the Third Symposium on In-
formation and Decision Processes at Purdue
University on April 12-13, 1961. Others
joining Dr. Wiener on the program will in-
clude Richard Bellman of the Rand Cor-
poration, discoverer of the new tool of dy-
namic programming; T. C. Koopmans, one
of the founders of linear programming;
Howard Raiffa, co-author with R. . Luce
of the recent book, “Games and Decisions”;
L. J. Savage of the University of Michigan,
best known for his book, “The Foundations
of Statistics.”

The two previous symposia have been
well attended by representatives of elec-
tronic industries, defense industries, the
armed services and the universities. Out of
these events came the recent book, “Infor-
mation and Decision Processes,” edited by
R. E. Machol, chairman of the forthcoming
symposium, and published by McGraw-Hill
Book Company, Inc. The program on April
12-13 will bring together a new group of
cight speakers presenting a sampling of the
approaches being taken by some of the most
brilliant men in the field to the use of mathe-
matics in the making of optimal decisions in
exceedingly complex situations in various
branches of engineering and the sciences.

According to Dr. Machol, the program
will be of particular interest to those con-
cerned with information theory, decision
theory and mathematical statistics as well as
those interested in operations research, sys-
tems engineering and related tields. He an-
ticipates that members of the audience will
have some familiarity with the calculus and
with the elements of probability theory, and
savs that a greater degree of mathematical
sophistication will aid in understanding some
of the talks.

Complete information on the symposium
may be had by addressing Dr. R E. Machol,
School of Electrical Engineering, Purdue
University, Lafayette, Ind.

The list of speakers and their subjects
follows:

Call for Papers

Richard Bellman, Mathematician, the
Rand Corporation, “Theory of Dynamic
Programming.”

T. C. Koopmans, Cowles Foundation for
Research in Economics at Yale University,
currently visiting at Harvard University,
“«Axioms for Persistent Preference.”

Bradford Dunham, International Busi-
ness Machines Corporation, “Exploratory
Mathematics by Machine.”

Norbert Wiener, lustitute Professor and
Professor of Mathematics, Emeritus, Massa-
chusetts Institute of Techuology, “Mathe-
matics of Self-Organizing Systems.”

Kai-Lai Chung, Professor of Mathe-
matics, Syracuse University, “The Ergodic
Theorem of Information Theory.”

Sigeiti Moriguti, Professor, Faculty of
Engineering, University of Tokyo, currently
visiting at Columbia University, “Further
Results in the Theory of Numerical Con-
vergence.”

L. J. Savage, Professor of Mathematics,
University of Michigan, “Bayesian Statis-
tics.”

Howard Raiffa, Professor of Business
Administration, Harvard University, “Some
Techniques for the Application of Bayes
Decision Theory.”

P. F. Chenea, Head of the School of
Mechanical Engineering, Purdue University,
will address a banquet meeting.

NEC ANNOUNCES
CONFERENCE DATES

The National Electronics Conference has
amnounced the dates of its 1961 and 1962
meetings. The 1961 Conference will be held
at the International Amphitheatre on
October 9-11. In 1962 the Annual Confer-
ence will be held at Chicago’s new lake-front
exposition hall, McCormick  Place, on
October 8-10.

NEC is now in the process of negotiating
agreements for the 1963 and 1964 Confer-
ences.

1961 WESTERN ELECTRONIC SHOW AND CoNVENTION (WESCON)

August 22-25, 1961
Cow Palace, San Francisco, Calif.

The 1961 Western Electronic Show and Convention now issues a call for papers
for its 1961 meeting which is to be held August 22-25 at the Cow Palace in San

Francisco, Calif.

Prospective authors are required to submit 100- to 200-word abstracts and 500- to
1000-word detailed summaries of their papers by May 1, 1961, in order to be con-
sidered for inclusion in the program. They will be notified by June 1, 1961, of accept-

ance or rejection of their papers.

Submissions should be sent to: E. W. Herold, c/o WESCON’s Northern California

Office, 701 \Welch Road, Palo Alto, Calif.

E MENTION—PROCEEDINGS OF THE IRE
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PGHFIE Praxs SPRING MEETING

The Sccond National Symposium on
Humau Factors in Electronies will be held
May 4-5, 1961, at the Marriott-Twin
Bridges Motor Hotel in Arlington, Va. This
annual meeting is sponsored by the Pro-
fessional Group on Human Factors in Elec-
tronics of the IRE.

E. S. Krendel, Head of the Engineering
Psychology Branch of the Franklin [nsti-
tute Laboratories, [Ihiladelphia, Pa., is
Chairman of the Symposium. H. P. Birming-
ham, Head, Human Engineering Develop-
ment Section, U, S Naval Research Lahora-
tory, Washington, 1. C._is in charge of local
wrrangements for the meeting.

\ttendance at the First National Sym-
posium, held at Bell Telephone labora-
tories, Ine., in New York, N. Y., March 24-
25, 1960, totated about 150,

I'he special held of interest of the Pro-
fessional Group on Human FFactors in llec-
tronies i~ “the des elopment and application
of human factors and knowledge germane to
the design of electronic equipment.”™ R. R.
Riesz, Technical  Staff, Bell Telephone
[Laboratories, Ine., Murray Hill, N. J., is
Chairman of the PGHFE

SeveNTi REGION
To HoLp AxNUAL CONFERENCE

The Phoenix Section of the IRE an-
nounces its plans to hold the annual Seventh
Region Technical Conference for 1961 in
Phoenix, Ariz. The conference will be held on
April 26-28; headquarters will be at the
Hotel Westward Ho. This technical confer-
ence is sponsored hy the Seventh Region of
the IRE.

Special emphasis will be placed on tech-
nical papers dealing with the problems of in-

creased use of the electromagnetic spectrum
and industrial process control. However,
the program will be diversified enough to be
of interest to representatives of both military
and industrial activities.

As with previous Seventh Region Tech-
nical Conferences, an interesting exhibit by
electronic manufacturers is planned. The
varied program is rounded out by a full
schedule of women'’s activities.

The Phoenix Section is pleased to an-
nounce that the National 1RE Board of Di-
rectors will hold a meeting in Phoenix con-
current with the Conference.

For further information, contact: G.
Roydon, Conference Chairman, 912 Linger
Lane, Phoenix, Ariz.

CONFERENCE ON QQUANTUM
Erecerroxies To B Hewp
IN CALIFORNIA

The Second International Conference on
Quantum Electronics will be held in Berke-
ley, Calif., March 23-25, 1961. Emphasis
will be placed on hasic theory, progress, and
new research efforts in the field. Topics will
include methods for the generation of milli-
meter and shorter waves, coherent sources
and amplifiers (high frequency masers,
iraser, lasers), and fundamental studies of
materials and techniques suitable for the
higher frequencies. The conference is spon-
sored by the Oftice of Naval Research.

Attendance will be limited to those ac-
tive in research. For further information,
contact: Prof. J. R. Singer, Chairman, Sec-
ond International Conference on Quantum
Electronics, Department of Electrical En-
gineering, University of California, Berkeley
4, Calif.

Dr. Lloyd V. Berkner, President of the IRE, addressed the members of the New York Section of thg IRE at the
Section’s Fellow Awards Dinner held January 11, 1961, at the Barbizon-Plaza Hotel. Dr. Berkner delivered a talk

on “The Professional Responsibilities of the IRE.”
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Calendar of Coming Events
and Authors’ Deadlines*
(Countinued from page 144)

GLOBECOM V, Sherman Hotel, Chi-
cago, Ill., May 22-24.

Nat’l. Telemetering Conf., Chicago,
IIl., May 22-24.
Electro-Optical Devices Symp., Los

Angeles, Calif., May.

3rd Nat’l. Symp. on Radio Frequency
Interference, Washington, D. C.,
June 12-13.

Sth Nat’l. Symp. on Product Engrg. and
Production, Philadelphia, Pa., June
14-15.

2nd Nat’l. Conf. on Broadcast and Tele-
vision Receivers, O’'Hare Inn, Des
Plaines, Ill., June 19-20. (DL*:
Feb. 15, N. Frihardt, Motorola Inc.,
4545 W. Augusta Blvd., Chicago, Ill.)

MIL-E-CON 1961, Shoreham Hotel,
Washington, D. C., June 26-28.
(DL*: Feb. 1, 1961, H. Davis,
SAFRD, The Pentagon, Washington
25,D. C))

JACC, Univ. of Colorado, Boulder, June
28-~30.

4th Int’l. Conf. On Medical Electronics
& 14th Conf. on Elec. Techniques
in Medicine & Biology, Waldorf-
Astoria Hotel, N. Y., N. Y., July
16-21. (DL*: April 1, 1961, H. P.
Schwan, Moore School of E.E., Phil-
adelphia 4, Pa.)

WESCON, San Francisco, Calif., Aug.
22-25. (DL*: May 1, E. W. Herold,
WESCON North Calif. Office, 701
Welch Rd., Palo Alto, Calif.)

3rd Int’l. Conf. on Analog Computation,
Belgrade, Sept. 4-9.

1961 Symp. on Transmission & Process-
ing of Information, M.L.T., Cam-

bridge, Mass., Sept. 6=8. (DL*:
Abstracts, Jan. 1, 1961; Papers,
April 1, 1961, P. Elias, M.LT.,

Cambridge, Mass.)

1961 Nat’l. Symp. on Space Electronics
and Telemetry, Albuquerque, N. M.,
Sept. 6-8.

Joint Nuclear Instrumentation Symp.,
North Carolina State College, Ra-
leigh, N. C., Sept. 6-8.

9th Ann. Engrg. Management Conf.,
New York, N. Y., Sept. 14=16.

10th Ann. Industrial Electronics Symp.,
Boston, Mass., Sept. 20-21.

7th Nat’l. Communications
Utica, N. Y., Oct. 2-4.

IRE Canadian Electronics Conf., Auto-
motive Bldg., Toronto, Canada,
Oct. 2-4.

IRE Canadian Conv., Exhibition Park,
Toronto, Can., Oct. 4=6.

Nat’l. Electronics Conf., Chicago, Ill.,
Oct. 9=11.

Sth Nat'l. Symp. on Engrg. Writing and
Speech, Kellogg Ctr. for Continuing
Education, Michigan State Univ.,
East Lansing, Oct. 16~17.

East Coast Conf. on Aeronautical &
Navigational Electronics, Lord Balti-
more Hotel, Baltimore, Md., Oct.
23=-25.

Elec. Tech. in Medicine & Biology
Conf., Univ. of Nebraska, Lincoln,
Oct. 26=27.

Radio Fall Mtg., Hotel Syracuse, Syra-
cuse, N. Y., Oct. 30-31.

NEREM, Boston, Mass., Nov. 14=16.

MAECON, Kansas City, Mo., Nov.
14-16.

Symp.,

* DL = Dcadline for submitting ab-
stracts.

15A




NYU Hosts CONFERENCE ON
RELIARBILITY PROBLEMS

The Electronics Division of the Ameri-
can Society for Quality Control and the Sec-
tion on Engineering and Physical Sciences
of the American Statistical Association are
sponsoring a conference on “Mathematics
and Statistics for Reliability Problems,” to
be held at New York University, New York,
N. Y., on March 27 28, 1961, The program
is being planned to be of espectal value to
people involved in technical aspects of reli-
ability.

Several sessions are being provided for
the presentation  of  contributed  papers.
Those who feel that they have ideas or ex-
pertences of interest are invited to submit,
as soon as possible, one-hundred-word ab-
stracts of papers to the program chairman:
W, AL Glenn, Research Triangle Inst., P.O.
Box 490, Durham, N, C. Contributed papers
should be limited to hifteen minutes presen-
tation time.

7th ANNUAL RADAR SyMposics
SCHEDULED FOR SPRING

Since 1955, annual radar symposia have
been held at the University of Michigan,
Ann Arbor, in recognition of the fact that if
radar techniques, devices, and applications
are to be improved, technical information
must be widely disseminated among scien-
tists and engineers working in the field of
radar.

With the support of Project MICII-
GAN and under sponsorship of the Army,
Navy, and Air Foree, the Radar Laboratory
of the University of Michigan's Institute
of Science and Technology  will conduct
the Seventh Annual Radar Symposiom in
Ann Arbor, May 31-June 2, 1961, Project
MICHIGAN, which engages in rescarch and
development for the UL S0 Army Combat
Surveillance Ageney, is carried on by the
Institute under Department of the Armny
Contract  DA-36-039  SC-78801, adminis-
tered by the UL S0 Army Signal Corps.

Single general sessions are planned for
ciach morning and afternoon. The papers will
pertain to areas of radar rescarch such as the
following:

Components and Techniques-—antennas,
circuitry, power supplies, plumbing, phase
shifters, microminiaturization.

Propagation  Phenomena—effects  in
space, auroria problems, weather effects,
scatter propagation, high-power effects.

Engineerting Applications—inertialess
scanning, synthetic antennas, moving-target
indication, coherent and master oscillator-
power amplifier technologies, terrain avoid-
ance, navigation and guidance, passive
radar, high-power methodology, counter-
measures, missile and  satellite  tracking,
satellite instailations.

New Data and Their Organization—
millimeter waves, pulse and frequeney anal-
vsis, noise, target returns, frontiers and re-
sources of radar performance.

Security clearance through SECRET
and certification of a need to know will be
required.

An announcement detailing security and
registration procedures and providing in-
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Call for Papers

Special Issue of ProciipinGgs oF THE IRE on Plasmas i

Tt is planned to publish a special issue of the ProciepinGs oF T IRE in the field
of gascous plasmas, during the Fall of 1961, The undersigned has heen asked to co-
ordinate this issue and endeavor to obtain outstanding papers in the field for incor-
poration. Tentatively, it has been decided to look for papers in the following areas:

A. Broad survey papers
B. Original work on
1) Fundamental processes

2) Plasma applications to communication, f.e., ionosphere effects, missile re-entry
effects, propagation and nonreciprocal transmission through plasmas in mag-

netic fields, ete.
3

-~

version

Plasmas for electric power gencration, 2.e., NMHD and thermionic energy con-

4) Plasmas for controlled thermonuclear fusion, including magnetic and clectro-
magnetic containment, and radio-frequency heating

5) Plasmas for generation of free radicals, new chemical combinations, high-tem-
perature jets, including r-f plasma gencration

6) Low density plasma explorations such as the magnetically contained Penning
ionization-gauge type of discharge, ion pumps, ete.

7) Generation and amplification of oscillations in a plasma, including negative
resistance cffects, and electron beam excitation

8) Diagnostic procedures

If you have done any work or know of any work by others which ought to be con-
sidered for this special issue, please write the undersigned with a brief description, or
suggested titles. In order to meet the desired publication schedule, manuscripts
should be available by approximately June 1, 1901. Three copies of the paper, includ-
ing one set of reproducible illustrations, and a photograph and biography of each
author should be submitted to the undersigned. Inquiries may also be directed to Mr.
E. K. Gannett, Managing Editor, ProciepiNGs oF THE [RE, The Institute of Radio
Engineers, One East 79th Street, New York 21, N Y.

formation on housing accommodations will
be mailed in March, 1961, Prospective at-
tendees who wish to have their names en-
tered on the mailing list are asked 1o submit
a request by letter or posteard to: Coordina-
tor, Seventh Annual Radar Symposium, In-
stitate of Science and Technology, P.O. Box
618, Ann Arbor, Mich. Special information
can be obtained by telephoning H. AL
Amble at NOrmandy 3-1511, Ext. 324\,
Ann Arbor.

TENTH ANNUAL SSB DINNER

The SSB Amatcur Radio Association will
sponsor the Tenth Annual SSB Dinner and
Hamfest on Tuesday, March 21, 1961, at the

Hotel Statler-Hilton, New York, N. Y. All

amateurs and their friends are invited. Held
during the wecek of the IRE International
Convention, this dinner attracts many out-
standing radio amateurs and communica-
tions men from all parts of the world. Em-
phasis will be placed on a large social gather-
ing featuring good food, good fellowship and
professional entertainment. There will be no
formal speeches.

Equipment displays open at 10 a.m. and
the dinner starts at 7:30 po. William B.

E. W. HERrOLD

Editor, IRE Plasmas Issue
Varian Associates

611 Hansen Way

Palo Alto, Calif,

|

Williams, noted radio personality, will be
master of ceremonics. Tickets purchased in
advance are $10 cach and $11 at the door.
Checks for reservations should be sent
to: SSBARA, ¢/o M. Le Vine, WA2BLIH,
33 Allen Rd., Rockville Centre, L. [, N. Y.

MIT ANNOUNCES
SUMMER SESSION
ON RADAR ASTRONOMY

A one-week course on Radar Astronomy
will be given in the MIT Summer Session
from Monday, August 14 through Friday,
August 18. The course will include discus-
sions of the physics of the upper atmosphere
and extended solar atmosphere, recent ad-
vances in the high-powered radar art and
recent results in the exploration by radar of
the upper atmosphere, the moon and the
nearest planets. The lectures will be given
by staffl members of the Massachusetts In-
stitute of Technology, Lincoln Laboratory,
and the Rescarch Laboratory for Electron-
ics, assisted by guest lecturers from other
universities. The program will be under the
general direction of Drs. J. V. Harrington
and J. V. Evans of the Radio Physics Divi-
sion of the MI'T Lincoln Laboratory.

March, 1961



=Jeol V.Yl An Industry First

43 MM BALANCED DUPLEXERS
68.75-70.75 kMc

Bomac Laboratories presents a 4.3 Miliimeter Balanced Gas
Switching Duplexer ... an industry first from Bomac's advanced
development in radar and microwave components.

The BLP-017D duplexer is the first ever designed for 4.3 mm operation.
This rugged short-slot hybrid duplexer assures reliable service under
severe environmental conditions. Operable in excess of 500 hours,

at temperatures from —40° to +85° C. It's lightweight — weighs less
than 4 oz. And it's small: volume, only 1.4 cubic inches.

Switches 15 kW peak power at 0.0006 duty cycle. Available in many
configurations to meet customer requirements.
Applicable to high definition radar systems.

%
o \

QLI ang
JDIWOB

BLP-017D Duplexer
(shown half-again actual size)

Electrical Characteristics:

® 68.75-70.75 kMc ® 2.0 zs Recovery Time

® 0.005 erg Spike Leakage m 5.0 mw Flat Leakage
® 0.9 db Duplexer Loss =& 1.3 VSWR

You’ll want to know more about the BLP-017D Duplexer,
and other quality Bomac microwave tubes and
components. Write for technical literature.

BO MAC laboratories, inc.

BEVERLY 2, MASSACHUSETTS
A Varian Subsidiary

VARIAN ASSOCIATES, INC.

S-F-D LABORATORIES, INC.

VARIAN ASSOCIATES OF CANADA, LTD.
SEMICON ASSOCIATES, INC.

SEMICON OF CALIFORNIA, INC.

VARIAN A.G. (SWITZERLAND)

PROCEEDINGS OF THE IRE March, 1961 17A



ROC Svyvrosiey
IsstEs CaLl For Papers

The Eighth National Symposium on Re-
liability and Quality Control, which will be
held in the Statler Hilton Hotel, Washing-
ton, D. C., January 9-11, 1962, now issues a
call for papers.

The time table of the Program Commit-
tee s s follows:

May 13, 1961 —deadline for sub-
mission of title of paper and abstract
of not more than 800 words. The let-
ters and spaces in the title for the
program must not exceed 50. Submit
brief biographical sketches of the
author and/or authors, suitable for
publication in the ProceepiNGs. For
papers with more than one author,
please indicate a single author for the
presentation. Ten copies of the ab-
stract and biographies should be sent
to: 5 I, Jahr, IBM Corp., Dept. 351,
Owego, N, Y.

June 30, 1961—N\uthors notitied
of paper acceptance or rejection.

October 6, 1961 —Coniplete pa-
pers submitted to the Program Com-
mittee for publication in the Sym-
posium ’roceedings,

All papers must be new and not pre-
sented prior to the Symposium at a national
society meeting.  Papers presented at local
meetings are acceptable.

INTERNATIONAL CONFERENCE
ANALOG CoMPUTATION TO BE
HeLp 1x BELGRADE

The Third International Conference on
Analog Computation will take place in Bel-
grade, Yugoslavia, on September 4-9, 1961.
This Conference, organized by the Interna-
tional Association for Analog Computation
and the Yugoslav National Committee for
ETAN, will be divided into four sections:

1) Theoretical considerations,

2) Analog computing equipment,

3) Application of analog methods and
devices, and

4) Connection between analog and digi-
tal techniques.

The tirst section will deal with general
and specitic theoretical problems concerning
the principles of analog computation, the
characteristics of computing equipment and
the solution of various problems by analog
methods.

The second section will be devoted to
practical achievements and experiences in
the design and realization of various analog
computers and computing elements,

The third section will deal with the ap-
plication of analog computing devices for
simulation, computation and analysis in in-
dustry, science and engincering.

The fourth section will consider the re-
lationship between analog and digital tech-
niques, their common aspects and interfer-
ences.

Apart from the scientific program, a spe-
cial entertainment program for the partici-
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John F, Byrne (right), Vice President for North Amertica of the IRE, talks with John H. Rubel, Acting Director
of the Oftice of Research and Engineering for the Department of Defense, during the December 9, 1960 mecting
of the L.os Angeles Section of the IRE, The meeting was held in the Biltmore Hotel, Los Angeles, Calif,, and Mr,
Rubel spoke on “Technical Decision Making in the Defense Department. ™

pants of the conference and their families
will also be arranged.

An exhibition of analog compating equip-
ment and components will be organized dur-
ing the conference in conjunction with the
International Fair of Techaical Achieve-
ments, which is held every autumn in Bel-
grade.

The conference may be attended by all
persons interested either as individuals or as
elected representatives of sewentific institu-
tions or companices.

IZach person taking part in the conference
is entitied 1o read a paper which must deal
with questions concerning analog computa-
tion or related branches.

All vorrespondence relating to the Third
International Conference o N alog Com-
putation should be addressed to: Yugoslav
Committee for ETAN, Terazije 23/V11,
Belgrade, Yugoslavia,

Companies wishing to participate in the
exhibition of analog computing equipment
are requested to contact the Organizing
Committee of the Conference, who will be
pleased to provide them with full informa-
tion coucerning terms and conditions of par-
ticipation.

AIR Force MARS
ANNOUNCES SCHEDULE

The schedule of broadcasts of the \ir
Force MARS Eastern Techrical Net, oper-
ating Sundays from 2 to 4 p.M. EDT, on

3295, 7540, and 15,715 ke, has been an-
nounced as follows:

March t9—*Thermionic Power Genera-
tion,” Dr. J. W. Coltman, Associate Di-
rector, Westinghouse Research Laboratories.
The basic mechanisms involved in the direct
generation of electric power by thermionic
means will be reviewed. Factors which set
limits to the efficiency and life of such de-
vices will be identified and discussed. The
practicality of the thermionic converter will
be estimated.

March 26—“Thermonuclear Power,” Dr.
W, S, Emmerich, Advsiory Physicist, West-
inghouse Research Laboratories. The energy
produced by the sun and the stars is derived
from thermonuclear fusion. The duplication
of this process under less than controlled
conditions has been demonstrated by the
explosion of the hydrogen bomb, but corre-
sponding attempts to obtain power in the
laboratory are at a very early stage of de-
velopment. When these problems reach solu-
tion, the immense quantities of deuterium in
the waters of the oceans will become avail-
able for power production and the fuel prob-
lems of the world will have been solved.

April 2—“Single Sideband Circuit Con-
siderations,” R. Gunderson, Editor, Braille
Techunical P'ress. Modern circuitry and de-
sign perforinance parameters in a step-by-
step analysis of sideband equipment will be
discussed.

April 9—*Some \spects of Radio Re-
ceiver Design,” F. Roberts, Chief Engincer,
National Radio Company, Inc. The increas-
ing requirements for sensitivity, selectivity,
improved signal-to-noise ratios and special
features in radio receiving equipment pros
vide exceptional challenges to the designer.,
Modern advances and new developments
will be described.

March, 1961






Symposium on Electromagnetics and Fluid Dynamics

of Gaseous Plasma

Arki. 46, 1961, PoryTiecnNte INSTITUTE 0F BROOKLYN, ENGINEERING SOCIETIES BUILDING,

The eleventh international symposium
organized by the Polytechnic Institute of
Brooklyn, Brooklyn, N. Y., will be held on
April 4-6, 1961, in the Auditorium of the
Fngineering Societies Building, 33 \W. 39
St., New York, N. Y. This year the sym-
posium has been organized by the Depart-
ment of Aerospace Engineering and  the
Microwave Research Institute in coopera-
tion with the Professional Groups on Elec-
tron Devices, Microwave Theory and Tech-
niques, and Nuclear Science of the IRE and
the Institute of the Aerospace Sciences. The
support of the Air Foree Office of Scientific
Research, the Oftice of Naval Rescarch and
the UL S0 Army Signal Corps permits this
series to be held without any charge for ad-
mission or registration.

The following advanee program may be
supplemented by some foreign contributions
which are still to be confirmed:

Tuesday Morning, April 4
Opening Session

[onic
Busemann, NAS:A, Langley

“Is Aerodvnamics Breaking an
Barrier?™ .
Res. Lab.

“Linear Wave Propagation in Plasmas,”
1. B. Bernustein, Princeton University.

Tuesday Afternoon
Microscopic and Macroscopic Theory

“Microscopic and Macroscopic Models
in Plasma Physics,” [l Grad, New York
University.

“Concerning a Continuum Theory of the
Flectrodynamics and Dynamics of Moving
Media,” S. Goldstein, Harvard University.

“On the Application of Two-Particle Dis-
tribution Functions,” J. M. Burgers, Uni-
versity of Maryland.

NEwW York, N. Y.

“Stability Analysis of Plasmas by a Maod-
iied Hydromagnetic Theory,™ O. Buneman,
Stanford University.

Wednesday Morning, April 5
Wave Phenomena

“The Effect of Collisions on Two-Stream
[nstabilitics of Plasmas,”™ D. A. Tidman,
University of Maryland.

“Radiation from Electric Charges in
Compressible Plasmas, Part T Uniformly
Moving Charge: Part 11—-Oscillating Di-
pole,”™ M. Abele, [A. Hessel and J. Shmoys,
Polytechnic Institute of Brooklyn.

“Interaction of Microwaves in Gascous
Plasmas Immersed in Magnetic Fields,™ L.
Goldstein, University of Ilinois.

“Investigation  into  the Problem  of
Optimum Additional Heating of a Hyper-
sonic Plasma Stream by Means of Oscillating
Electromagnetic Fields,”™ D, I{. Midden-
dorf and G. M. Palmer, Purdue University.

“Power and Energy Relations in Bi-di-
rectional Waveguides,”™ P. Chorney, Massa-
chusetts Institute of Technology.

Wednesday Afternoon
Comparison of Theory and Experiment

“Interaction Between Magnetic Fields
and  Moving Plasmas,”™ W, Il. Bostick,
Stevens Institute of Technology.

“Theory of Experiment on the Contribu-
tion of Space Charge to the Acceleraution of
Plasmas,™ R. V. Hess, J. Burlock and 1. K.
Sevier, NS, Langley Res. Lab.

“Preliminary Experiments on MHI1D Ef-
feets in Slightly lonized Gases,™ G, 11, Sut-
ton, General Electric Company.

“Plasma Studies in a Shock Tube,”
J. W Daiber and H. S. Glick, Cornell Aero-
nauntical Lab., Inc.

“Magnetically-Driven - Shock  Waves,”

J. D. Cole and C. Greifinger, California Insti-
tute of Technology and the Rand Corporation.

Thursday Morning, April 6
Shocks and Flows
aradoxes  \ssociated  with
Flow,” W. Sears, Cornell University.
“lonization in Crossed Eleetric and Mag-
netic Fields,™ S, A. Colgate, Lawrence Radia-
tion Lab.
“I'roblems in MFD Turbulence,” L.
Napolitano, University of Naples.
“Oblique Shock Waves in Steady Two-
Dimensional  Hydromagnetic Flow,™ /.

“p,

Alfven

Bazer, New York University, and W. B.
Ericson, Grumman  Aircraft  Engincering
Corporation.

“Electromagnetic Ditfusion into a Cylin-
drical Plasma Column,™ J. Neuringer, 1.
Kraus, and H. Malamud, Republic Aviation
Corpaoration.

“Plasma Dynamics of Rapidly Moving
Bodies in Terrestrial Atmosphere,”™ K. /.
Chopra, Polytechnic Instilute of Brooklyn.

Thursday Afternoon
Panel Discussion

In keeping with tradition, the syvmpo-
stum will endeavor to serve the twofold pur-
pose of providing both a review of the pres-
ent state of rescarch in the plasma field and
a forum for discussion of recent outstanding
advances of interest to engincers, mathe-
maticians, and physicists involved in plasma
rescarch. The program will conclude with a
critical summary of the symposium presen-
tations.

Abstracts of all papers, a detailed pro-
gram and registration forms are available
from: Symposium Committee, Polvtechnte
Institute of Brooklyn, 3535 Johnson St
Brooklyn 1, N. Y.

Thirteenth Annual SWIRECO

Daveas MEMorIAL AvbpiTorios, Dareas, Tex., ApriL 19-21, 1961

Dallas  Memorial  Auditorium,  Dallas,
Tex., will be the scene of the Thirteenth
Annual SWIRECO, April 19-21, 1901,

Dr. Lloyd V. Berkner, president of the
IRE and president of the Graduate Re-
Research Center, Inc., Dallas, will be guest
speaker at a special  conference  session
Thursday afternoon, April 200 He was for-
mierly president of Associated Universities,
Inc., New York, N. Y. He managed the
Brookhaven National Laboratory, Upton,
[.. 1., N. Y., under contract with the \tomic
Energy Commission, and developed the Na-

20A

tional Radio Astronomy Observatory, Green
Bank, W. Va., under contract with the Na-
tional Science Foundation.

The technical program will consist of
twelve key sessions, according to technical
program  chairman  Orville  Becklund  of
Texas Instruments, Ince., in addition to a
panel on  engineering  education  Friday
morning, April 21, which will be moderated
by Dro WO W Hagerty, Dean of the College
of Engineering, University of Texas, and
presentation of student papers from colleges
and universities throughout the Southwest.

WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE

The top three student papers will be pre-
sented for the conference on Thursday,
April 20.

More than 2,500 paid registrations have
already been received for SWIRECO, and
over eighty exhibitors will display new prod-
ucts and clectronic equipment, according to
B. M. Williams, exhibits chairman, also of
Texas Instruments, Inc.

A “Showtime Dinner Dance™ will be held
in the Baker Hotel, and a complete program
for IRE wives is planned by ladies" activities
chairman, Mrs. Earl Lipscomb and her com-
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intercept!

The U. S. Army’s NIKE-ZEUS is the only anti-missile missile
system under advanced development. It is designed to meet
the threat of enemy Inter Continental Ballistic Missiles.
Developing a gigantic 450,000 lbs. of thrust at launch, the
NIKE-ZEUS missile rises almost instantly to intercept enemy
ICBMs traveling faster than 20 times the speed of sound.

HEART AND BRAINS OF THE NIKE-ZEUS DEFENSE SYSTEM CONCEPT
Extremely powerful long-range acquisition radar is designed
to pick up the enemy ICBMs far from the defended area.
Target track radars use the information provided by the long-
range acquisition radar to “lock-on” to an incoming missile,
relaying precise target information to electronic computers.
These computers determine the most favorable point of inter-
cept, automatically firing a NIKE-ZEUS missile at the correct
time, guiding it to the intercept point.

CONTINENTAL ELECTRONICS TRANSMITTERS

Working under sub-contract to Bell Telephone Laboratories
and Western Electric Company, Continental Electronics is
designing, manufacturing and installing the powerful acqui-
sition radar transmitters used in the Research and Develop-
ment model of the NIKE-ZEUS Defense Complex scheduled
for full scale testing on Kwajalein Atoll in the Pacific.

_J/J Continental Electnonica

MANUFACTURING COMPANY
4212 South Buckner Boulevard e Dallas 27, Texas e EVergreen 1-1135

& % KET SUBSIDIARY OF LING-TEMCO ELECTRONICS

Designers and Builders of the World's Most Powerful Radio Transmitters

ENGINEERS ... FOR STIMULATING WORK ON THE ELECTRONIC FRONTIERS OF TOMORROW
WITH A DYNAMIC, CREATIVE ORGANIZATION, ADDRESS RESUME TO CHIEF ENGINEER.
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mittee and  will consist  of
fashion and theatrical events.

Registration information is available
from F. |. Fogarty, Vought Electronics Div.
Chance Vought Corp.,, P. O. Box 3907,
Dallas. General chairman is R, W, Olson of
Texas Instruments, Inc.

The tentative program is scheduled as
follows:

sightseeing,

Wednesday Afternoon, April 19
Session 1—Computer Design

“Design Philosophies of and Problems
Encountered in the Design of a Very High
Speed Digital Computer,™ L. J. Donohoe,
Texas Instruments, Inc., Houston, Tex.

“The Utilization of Switching \lgebra to
Obtain  Analog Computing  Circuits  for
Simulation of Nonlinear Phenomena,”™ L. E.
Heizer, Convair, Fort 1Vorth, Tex.

“Limiting Factors in Future High Speed
Magnetic Computer Memories,” M. ).
Stern and . A. Ullman, Syivania Electric
Products, Inc., Needham, Aass.

“Transient Response of the Forward
Biased Diffused P-N Junction,” H. K.
Cooper, Pucific Semiconductors, Inc., Lawn-
dale, Calif.

Session 2—Semiconductor Design

“An Analysis of Heat Dissipation I’rob-
lems and Junction Temperature Behavior in
Transistors,” G. Kornfuehrer, Texas Instru-
ments, Inc., Dallas, Tex.

*Thermal Stability of Transistor Stages,”
J. AL Walston, Texas Instruments, Inc., Dal-
lus, Tex.

“Experimental Dependence of Tunneling
Probability on Depletion Layer Width in
the GaAs Tunnel Diode,”™ J. C. Day, J. P.
Mize, and 1°. A, Stone, Texas Instruments,
Inc.. Dallas, Tex.

Session 3—Microminiature Devices
and Digital Design

Moderator: R D. Alberts, Wright Air
Development  Div.,  Wright-Patterson  Air
Force Base, Dayton, Ohio.

“A Microcircuitry AGC Preamplitier,”
. C. Cantwell, Varo Manufacturing Co.,
Inc., Garland, Tex.

“Analog Multiplication in a Monolithic
Semiconductor Block,™ H. C. Lin, C. E.
Bewjamin, P. 1. Smith, and B. Aronson,
Westinghouse Research Labs., Pittsburgh, Pa.

“\ Precision Digital Frequency Genera-
tor for High Frequency Communication
Svstems,” M. E. Peterson and 1. L.
Shockley, Collins Radio Co., Dallas, Tex.

“High Speed Decade Circuits for Long
Counter Chains,” M. E. Peterson and 11", L.
Shockley, Collins Radio Co., Dallas, Tex.

“Safety  Supervision of Remote-Fired
Burners with Transistorized Digital Switch-
ing Controls,” D. R. Whitson, Texas Instru-
wments, Inc., Dallas, Tex.

“Digital Circuit Module Design,” E. P.
Fitzgerald, Chance Vought Electronics Div.,
Dallas, Tex.

Session 4—Bionics and Medical
Electronics

Moderator: Maj. J. E. Steele, 1.1,
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WWright Air Development Div., Wright-Patter-
son Air Force Base, Dayton, Olio,

“Multi-Valued Logic Deviees for Simu-
lating ‘Threshold Neurons,™ R. S. Ledley
and D. R. Boyle, National Biomedical Re-
search Foundation, Silver Spring, Md.

“\ Stimulation System for Medical Re-
search,™ F.IU Weuninger, Jr., and J. E.
Tompkins, Frontier Labs., Stillwater, Oklu,

“A Transistorized  Radio Frequeney
Coupled Cardiac Pacemaker,” D, M. Hick-
man, L. A. Geddes, 1. E. [{off, M. Hinds,
A.G. Moore, C. K. Francis, and T. Engen,
Baylor  University  College  of  Medicine,
Houston, Tex

“A Mobile Physiological Telemetering
System for Monitoring FAA Control Tower
Operators,™ M. Oviatt, FA., Oklahoma City,
Okla.; J. Russell, Dallas, Tex.; W. Greal-
batch, Taber Instrument Corp., North Tona-
wandu, N. Y.

“The Monitoring of Physiological Pa-
rameters in Space Flight,™ 117 Greatbatch,
Taber Instrument Corp., North Tonawanda,
N Y.

Thursday Morning, April 20
Session S—Computers

“A Simiple Electromechanical Harmonice
Analvzer,” H. D. Schwetman and J. H.
Cooper, Baylor University, Waco, Tex.

“Solution of Polvnomials by Use of an
Electromechanical  Svathesizer,”  H. D,
Schwetman, C. Burmeister, and D. Arring-
ton, Baylor University, Waco, Tex.

“Increasing the Self-Checking Ability of
a Real Time Digital Computer,”™ N7 .1,
Mulle, RCA, Moorestouwn, N. J.

“Differential — Analvzer-Type  Ouiput
from a Compiler-Programmed Digital Com-
puter.” L. L. Howard, Southern Methodist
University, Dallas, Tex.

Session 6—Magnetic Devices

“NMagnetic Core Tests for Pulsed Opera-
tion of 30-Nanosecond Pulse Width,” ¢, A.
Reeser, University of California, Livermore.

“Preparation of Single-Crystal Garnets,”
L. L. Abernethy, T. H. Ramsey, Jr.,and E. L.
Johnson, Texas Instruments, Inc., Dallas,
Tex.

“NMicrowave Application of Single-Crys-
tal Garnets,” C. G. McCormick and G. H.
Theiss, Texas Instruments, Inc., Dallas,
Tex.

“Helium Magnetometer,”™ B. List, Texas
Instruments, Inc., Dallas, Tex.

Session 7—Equipment Design

“A Dual Output Quartz Crystal Filter
and Its Use with a Phase Detector,” D. M.
Lauderdule, University of Texas, Austin.

“\ Versatile Phonograph Preamplifier-
Equalizer,” H. Fristoe, Oklahoma State Uni-
versity, Stillwater.

“A TRE Television Receiver,” M. Zim-
merman, Electron Corp., Duallus, Tex.

“Using Circuit Design  Tolerances to
Optimize Reliability and Cost,™ F. K.
Heiden and A. L. Stewart, Chance Vought
Electronics Div., Dallas, Tex.
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“\ Thgh Power Variable Transformation
Batun,™ J. T. Coleman, RCA, Maorestown,
N.J.

Session 8—Circuit Theory

“Dhigital Computer Calculation of the
Operation of Nonlinear Devices with Energy
Storage Elements,™ 77 1. Puckett and . R.
Hinrichs, University of Oklahoma, Norman.

“Linearity and the Equipment De-
signer,” D, Burnett, Stromberg-Carlson Co.,
San Diego, Calif.

“Quiescent Stabilization of the Transis-
tor as an Amplitier,” H. T. Fristoe, Okla-
homa State University, Stillwater.

“Design of a Series Tuned Negative Re-
sistance Amplitier,” J. C. Paul, Oklahoma
State University, Stillwater.

Friday Afternoon, April 21
Session 9—Communications and Telemetry

“A Transistorized Phase-Locked  Re-
ceiver for Receiving VLE Time and Fre-
quency Standard Broadcasts,” O. J. Baltzer,
Textron Corp., Austin, Tex.

“Engineering  Trade-Otfs for Mercury
Capsule  Communications,” . Beuner,
MeDonnell Aircraft Corp., St. Louis, Mo.

“U'HF Multi-Polarized Antenna,” C. 7.
Wadlington and T. R. Fouts, Vought FElec-
tronics Div., Dallas, Tex.

*Communication System Using Thermo-
electric Generators and Gas Fired Tower
Lights,” F. V. Long, Texas Eastern Trans-
mission Corp., Shreveport, La.

Session 10—Systems

Moderator: J. F. Reagan, Chance Vought
Aireraft Inc., Dallas, Tex.

A Study of Nirborne Radar-Beacon
Traftic,” S. Neshvba, Arlington State College,
Arlington, Tex., and R. R. Coffman, Convair,
Fort Worth, Tex,

“Reliability Analysis and Prediction In-
dependent of Distribution,”™ J. S, Donald-
son, Chance Vought Electronics Div., Dallus,
Tex.

“I'he Computer Simulation of & Colonial
Socio-Iiconomic Society,”™ 11 D, Hoeard,
General Motors Corp., Warren, AMich.

“\ Digital Range Tracking System,”
D. Nepyeax, General Electric Co., Ithaca,
N. V.

Session 11—Geophysics

“Investigations of a Possible Electro-
dynamic Process in the Formation of Tor-
nadoces,” E. M. Wilkins, Temco Electronics
and Missiles Co., Dallas, Tex.

“Measurement and Analysis of Magneto-
telluric Signals,™ H. 11", Smith and F. X.
Bostick, University of Texas, Austin.

“The Effects of lonizing Radiations on
Man in Space,” K. E. Richter, Temco Elec-
tronics and Missiles Co., Dallas, Tex.

Session 12—Industrial Electronics

“The Industrial Electronic Distributor,”
R. 1. Suipes, Enginecering Supply Co.,
Dallas, Tex.

“A\ Concept of Distribution in the Indus-
trial Electronics Industry,” D. D. Coleman,
Ampex Magnetic Tupe Products, Dallas, Tex.
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NOW...
AVAILABLE OFF

THE SHELF AT YOUR
LOCAL DISTRIBUTOR'S

Delco Radio’s complete line of semiconductors is now available at your local distributor’s. You
can get fast off-the-shelf service on military and industrial transistors for high and low voltage
switching and power supplies, for low-leakage DC amplifiers and for audio DELCO
amplification. Your distributor has Delco silicon power rectifiers, too. The

distributor nearest you has a complete catalog of application-proved semi- RADIQ

3
CondUCtorS. Division of General Motors Kokomo, Indiana
New YOrk. ("g‘ ag
HARVEY RADIO CO., INC. MERQUIP ELECTRONICS, INC. GLENDALE ELECTRONIC SUPPLY COMPANY
103 West 43rd Street, New York 36, New York : / /1, ( o, /1 12530 Hamilton Asenae, Detroit 3, Michigan
0. AU 7-6274 3-/
Baltimore: Los Angeles: S. 5
ALMO RADIO COMPANY RADIO ELECTRIC SERVICE RADIO PRODUCTS SALES, INC. SCHAD ELECTRONIC SUPPLY, INC.
5 North Howard S 499 5 S y
e, Mar [ fose 13, Calif
WA 2-59/8 LE 9-3835 RI 8-127} CY 8-05

“
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Professional Groups*

Aerospace & Navigational Electronics
(G-11)—E. A. Post, Radio Systems Lab.,
Stanford Res. Inst., Menlo Park, Calif.;
H. R. Mimno, Cruft Lab., Harvard Univ,,
Cambridge 38, Mass.

Antennas & Propagation (G-3) — 5. C. Jor-
dan, E. E. Dept., Univ. of [llinois,
Urbana, T1L: S, A, Bowhill, Pennsylvania
State Univ., University Park, Pa.

Audio (G-1)-H. S. Knowles, Knowles Elee-
tronics, 9400 Belmont  Ave., Franklin
Park, MHL; M. Camras, Armour Res.

Found., Tech. Ctr., Chicago 16, [l

Automatic Control (G-23)-—]. M. Sualzer,
Ramo-Wooldridge, 3500 El Segunda,
Hawthorne, Calif.; G. S. Axelby, Westing-
house Air Arm Div., Friendship \irport,
Baltimore 3, Md.

Bio-Medical Electronics (G-18) 1. 1.
Schwan, Univ. of Pennsylvania, Moore
School of E. ., Philadelphia 4, ’a.; L. B.
Lusted, Dept. of Radiology, Univ. of
Rochester, Rochester 20, N, Y.

Broadcast & Television Receivers (G-8) —
R. R. Thalner, Sylvania Home Electron-
ics, 700 Ellicott St., Batavia, N. Y.;
C. W. Sall, RCA, Princeton, N. J.

Broadcasting (G-2)—G. E. Hagerty, Wes-
tinghouse Elec. Corp., 122 E. 42 St
Suite 2100, N. Y. 17, N. Y.. W, L.
Hughes, E.E. Dept., lowa State College,
Ames, lowa.

Circuit Theory (G-4)—S. Darlington, Bell
Telephone Labs., Murray Hill, N. J.;
M. E. Van Valkenburg, Dept. of K.l
Univ. of Hlinois, Urbana, 1

Communications Systems (G-19)—C. L.
Engleman, Engleman & Co., Inc., 2480
16th St., N.W., Washington 9, . C.;
W. B. Jones, Jr., School of E. E., Georgia
Inst. Tech., Atlanta 13, Ga.

Component Parts (G-21)—F. k. \Wenger,
Headquarters ARDC, Andrews AFB,
Washington 25, D. C.; G. Shapiro, Engi-

* Names listed are Group Chairmen and Trans-
ACTIONS Editors.

Sections™

neering Electronics Sec., Div. 1.6, NBS,

Connecticut Ave. and Van Ness St.,
Washington 25, D. C.
Education (G-25)—]. G. Truxal, Head,

Dept. of . E., Polytechnic Inst. of Brook-
lyn, 333 Jay St., Brooklyn, N. Y.; WL R,
Lelage, Dept. of E.E., Syracuse Univ,,
Svracuse 10, N. Y.

Electron Devices (G-15)—A. K. Wing, Jr.,
11T Labs., 500 Washington \ve., Nutley
10, N. J.: E. L. Steele, Hughes Prods.,
Inc., 500 Superior Ave., M.S. A 2308,
Newport Beach, Calif.

Electronic Computers (G-16)—.\. . Cohen,
Remington Rand Univae, St. Paul 16,
Minn.; H. E. Tompkins, E. E. Dept.,
Univ. of New Mexico, Albuquerque,
N. M.

Engineering Management (G-14)—H. M.
O'Bryvan, Sylvania Elec. Products, 730
3rd Ave., N. Y. 17, N. Y. A, H. Ruben-
stein, Dept. of Indus. Engrg., Northwest-
ern Univ., Evanston, THL

Engineering Writing and Speech (G-16)—
J. M. Kinn, Jr., IBM Journal, 15th Floor,
545 Madison Ave., N. Y., N. Y.; H. B.
Michaelson, IBM Res. Center, Box 218,
Yorktown Heights, N. Y.

Human Factors in Electronics (G-28)—
R. K. Riesz, Bell Teephone Labs.,
Murray Hill, N. J.; J. I. Elkind, Bolt,
Beranek and Newman, Inc., 50 Monlton
St., Cambridge, Mass.

Industrial Electronics (G-13)—]. k. Lise-
lein, RCA Victor Div., Canden, N. ].;
R. W. Bull, Coleman Instruments, Inc.,
42 Madison St., Maywood, I

Information Theory (G-12) —P. E. Green,
Jr.. Lincoln Lab., M.LT., Lexington,
Mass.; A Kohlenberg, Melpar Inc., 11
Galen St., Watertown, Mass.

Instrumentation (G-9) —-C. W. Litlle, C-
Stellerator Assoc., Box 451, Princeton,
N. J.; G. B. Hoadley, Dept. of E.E.,
North Carolina State College, Raleigh,
N. C.

Microwave Theory and Techniques (G-17)
—K. Tomiyasu, General Engrg. Lab.,
General Electric Co., Bldg. 37, Schenec-
tady, N.Y.: ). D. King, Electronic Comm.,
Ine., 1830 York Rd., Timonium, Md.

Military Electronics (G-24) —I£. G. Witting,

R&D Dept., U. S, Army, Pentagon,
Washington 25, D. C.; D. R. Rhodes,
Radiation Inc., Box 06904, Orlando,
Fla.

Nuclear Science (G-5)—L. Costrell, Nu-
cleonic Inst. See., NBS, Washington 2§,
D. C.: R. F Shea, Dig Power Plant
Engrg., Knolls \tomic Power Lab., Gen-
eral Electric Co., Schenectady, N. Y.

Product Engineering and Production (G-22)
—\\. D). Novak, General Precision Lab.,
63 Bedford Rd., Pleasantville, N. Y.:
D. B. Ehrenpreis, 325 Spring St., New
York, N. Y.

Radio Frequency Interference (G-27)—
R M. Showers, Moore School of E.E., 200
S. 33 St., Philadelphia 4, Pa; O. P
Schreiber, Technical Wire Prods., Inc., 48
Brown Ave., Springlicld, N. |J.

Reliability and Quality Control (G-7)—
P. K. McElroy, General Radio Co., 22
Baker \ve., West Concord, Mass.: W. X.
Lamb, Jr.. 22124 Dumetz Rd., Woodland
Hilts, Calif.

Space Electronics and Telemetry (G-10) —
R. V. Werner, Cubic Corp., 3575 Kearney
Villa Rd., San Diego 11, Calif.; F. T. Sin-
nott, Mail Zone 549-30, Convair-Astro-
nautics, San Diego 12, Calif.

Ultrasonics Engineering (G-20)—D. L.
Arenberg, Arenberg Ultrasonic Lab., Inc.,
94 Green St.. Jamaica Plain 30, Mass.;
0. E. Mattiat., Res. Div., Acoustica As-
sociates Inc.. 41§ K. Moutecito  St.,
Santa Barbara, Calif.

Vehicular Communications (G-6) —R. P.
Gifford, Geueral Electric Co., Rm. 206,
Mountain View Rd., Lynchburg, Va.;
W. G. Chaney AT&T Co., 195 Broad-
way, N. Y 7, N Y.

Akron (4)—V". ]J. Chimera, 2156 Springfield
Center Rd., Akron 12, Ohio: W, AL Nank,
91 East Dresden Ave., Akron 19, Ohio.

Alamogordo-Holloman (7) -G. k. Wein-
stein, 23-B Travis Loop, Holloman AFB,
N. M.: \W. F. Stotts, 1507 Michigan Ave.,
Alamogordo, N. M.

Albuquerque-Los Alamos (7)—R. Creveling,
1415 Park Ave., S. W., Albuquerque,
N. M.; R. P. Noble, 1001 Chama, N. E.,
Albuquerque, N. M.

Anchorage (7)—1. R. Young, 415 1ith
Ave., Anchorage, Alaska; C. .\, Johnson,
1336 “I" St., Anchorage, Alaska.

* Numerals in parentheses tollow ing sections desig-
nate region number, First name designates Chairman;
second name Secretary.
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Atlanta (3)—H. C. Craddock, Jr., 1059
Lindridge Dr., N.E., Atlanta 5, Ga.;
R. L. Ellis, Jr., 77 Karland Dr., NAV,,
Atlanta, Ga.

Baltimore (3)—]. . Houston, 1825 Dun-
woody Rd., Baltimore 34, Md.; W. C.
Gore, 1400 Glendale Rd., Baltimore 12,
Md.

Bay of Quinte (8)-—R. Williamson, 74 Selena
Ave., Belleville, Ont., Canada: D. J.
Cowan, 3 Smith Crescent, Belleville, Ont.,
Canada.

Beaumont-Port Arthur (6) —1.. O. Senne-
ville, 2519 Poe St., Lake Charles, La.;
H. K. Smith, 270 Canterbury Lane,
Beaumont, Tex.

Benelux—Herre Rinia, Parklaan 24, Eind-
hoven, Netherlands; B. B. Barrow,
S.A.D.T.C., Box 174, The Hague, Nether-
lands.
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Binghamton (1) —P. .. Nevhart, G. E. Co.,
600 Main St., Johnson City, N. Y. AL H.
Battison, 109 Eldredge Dr., Vestal, N. Y.

Boston (1) —H. G. Rudenberg, 3 Lanthorn
Lane, Beverly, Mass.; G. . McCouch,
Alcott Rd., Concord, Mass.

Buenos Aires—0. C. Fernandez,
radio Internacional, 379 San
Buenos Aires, Argentina; J. [
1345 20 H. Uriarte, 2do P
Buenos Aires, Argentina

Buffalo-Niagara (1) 1. D. Muabhany, Jr,
19 Wrexham Court South, Tonawanda,
N. Y.; H. C. Diencer, Jr., 94 Harvard Ave.,
Depew, N. Y.

Cedar Rapids (5) —D. M. Hodgin, Jr., 3206
Vine Ave., S.E., Cedar Rapids, Towa;
G. R. Marner, R. 3, Marion, lowa.

Trans-
Martin,
Steiner,
D. to H.,
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SPECIALISTS IN THE 3 C’s OF ELECTRONICS

CABLES

Complete versatility of design plus
extra reliability characterize
Bendix® Cable Assemblies. Types
include encapsulated or braided
missile control cable, thermo-
couple harness, fuel cell, ground
cabling, high temperature, and
flat conductor cable.

CAPACITORS

Count on Bendix High Tempera-
ture Capacitors for premium
performance on missile and
high-speed aircraft applications.
Proved operation from —55°C. to
+400°C. with no voltage derating
and low capacitance variation.

CONNECTORS

Can you use the finest electrical
connectors in the business? Then
try ours. Wide range of sizes and
types available, including Pygmy®
Miniature, Rack and Panel, QWL,
and MS-R, and connectors for
special applications.

See these and other Scintilla Division products at the New York L.R.E. Show—Booths 2222-2232 and 2329-2331.

For fast service on Cables, Capacitors, and Connectors, contact:

Scintilla Division
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Central Florida (3)—C. E. Mattox, 209
Beverly Rd., Cocoa, Fla.: W. J. Haber-
hern, Jr., 118 Atlantic Blvd., Euau Gallie,
Fla.

Central Pennsylvania (4)-\\. G. Hauser,
1200 West Beaver Ave., State College,
Pa.; E. [. Oelbermann, Jr., Haller, Ray-
mond & Brown, Inc., Science Park, State
College, I’a.

Chicago (5)—K. E. H. Backman, 615
Winston Dr., Melrose Park, 1.; B. G.
Griftith, 2379 Oak T'ree Lane, Park Ridge,
1.

Chile—Ofthicers to be elected.

China Lake (7)—)\I1. C. Creusere, Box 516,
China Lake, Calif.; W. E. Loper, Code
3543, USNOTS, China Lake, Calif.

Cincinnati (4)—]J. R. iZbheler, 7030 Ellen
Ave.,, Cincinnati 39, Ohio; E. J. Emmer-
ling, 5211 Ralph Ave., Cincinnati 38, Ohio.

Cleveland (4)—]. K. Hooper, Jr., 1606
Compton Rd., Cleveland Heights 18,
Ohio; R. Kazarian, 2031 Lakeview Ave.,
Rocky River, Cleveland 16, Ohio.

Colombia—E. M. Rizzoni, \partado \ereo
3565, Bogota 1, DD.E., Colombia: A. Ochoa,
Calle 90, #19-41, Bogota 2, D.E., Co-
lombia.

Columbus (4)—]J. S. Bovers, 4168 Green-
view Dr., Columbus 21, Ohio; S, \'.
Edens, 6422 Haveas Corners Rd., Black-
lick, Ohio.

Connecticut (1)—71. H. Kirby, Mason's
Island, Mystie, Conn.; I. Flores, S.
Huckleberry Dr., Norwalk, Conn.

Dallas (6)—H. J. Wissemann, 810 Knott P'L,
Dallas 8, Texas: L. B. Wadel, 3516
Caruth Blvd., Dallas 25, Texas.

Dayton (4)—S. M. Schram, Jr., Box 3003,
Overlook Br., Davion 31, Ohio; W. C.
Eppers, Jr., R. R. 1, Bellbrook, Ohio.

Denver (6)—\W. D). George, Natl. Bur. of
Standards, Boulder Labs., Boulder, Colo.;
J. C. Twombly, Engrg. Bldg. 1, Rm. 102,
Univ. of Colorado, Boulder, Colo.

Detroit (4)—\\'. J. Norris, 2024 Earlmont
Rd., Berkelev, Mich.: H. \W. Farris,
Cooleyv Engrg. Bldg., Univ. of Mich., Ann
Arbor, Mich.

Egypt —H. M. Mahmoud, 24 Falaki St.,
Cairo, Egypt: Secretary to be advised.

Elmira-Corning (1) —]. F. Frazier, 116
Hamilton Circle, Painted Post, N. Y.;
J. K. Davis, 144 High Rd., Corning, N. Y.

El Paso (6)—\\. H. DeBusk, 3017 Daisy,
El Paso, Tex.: E. R. Flottman, 2705 Na-
tions, k1. Paso, Tex.

Emporium (4)—]. L. MecKain, Syvlvan
Heights, Emporium, Pa.; T. H. Carlstron,
Svivania Electric Products, Inc., Em-
porium, Pa.

Erie (1)—F. R. Young, 27
Erie, Pa.; F. J. Blakeley
St., Erie, Pa.

Evansville-Owensboro (5)—R. M. Hughes,
1332 W, 15th St., Owensboro, Ky.:
MW, Russell, 1207 Farrier Place, Owens-
boro, Ky.

Florida West Coast (3)—M. R. Donaldson,
Box 11842, St. Petersburg 33, Fla.; M. P,
Smith, Honeyvwell Inertial Guid. Ctr.,
13350 7. S, Highwayv 19, St. Petersburg,
Fla.

Fort Huachuca (7)- H. G. Ternow, 216
Peterson St., Box 367, Sierra Vista, \riz.;
I. R. Lewellyn, P. O. Box 1475, Sierra
Vista, Ariz.

Fort Wayne (5)--S. M. Decker, 2307 Spring-
field Ave., Fort Wavne, Ind.: AL F, Ordas,
Route 1, Huntertown, Ind.

27 West 32 St.,
, 3823 Sassafras
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Fort Worth (6)—D. G. Harman, 5632 Volder
Drive, Fort Worth 14, Tex.: D. R.
Robertson, 8279 Carrick St., Fort Worth
16, Tex.

Gainesville (3)—C. M. Veronda, 2232 N AW,
8th \Ave., Gainesville, Fla.; M. K. Fors-
man, College of Engrg.. Univ. of Florida,
Gainesville, Fla.

Geneva—Officers to be elected.

Hamilton (8) —\\'. E. Jeynes, 67 Miller Dr.,
S.S. 2, Ancaster, Ont,, Canada. W. .\.
Cheek, 102 Paradise Road, N., Hamilton,
Ont., Canada.

Hawaii (7) —. L. Pang, 1809 Naio St.,
Honolulu, Hawaii: R. K. Partridge. Jr.,
5321 Lawelawe St., Honolulu 16, Hawaii.

Houston (6)—R. T. Dosher, Jr., 3730 Ports-
mouth St., Houston 27, Tex.: O. R, Smith,
4606 Stillbrooke Dr., Houston 35, Tex.

Huntsville (3)—P. T Miller, 412 Graycroft
Dr.. S. E., Fleming Mceadows, Huntsville,
Alas; HO ML Tavlor, Jr., 411 Holmes Ave,,
NV, Huntsville, Al

India—Ofticers to be advised.

Indianapolis (5)—S. M. Stuhlbarg, 4904
Staughton Dr., Indianapolis, Ind.; C.
Vangelakos, 2032 North New  Jersey,
Indianapolis, Ind.

Israel—]. Shekel, Box 1, Kirvat, Motzkin,
Israel; I. Bar-David, P.O. Box 1, Kirvat,
Motzkin, Israel.

Italy —A\. Marino, Via Guido d'\rezzo 14,
Rome, Ttaly: G. P. Tarchini, Laboratorio
Ricerche [lettr., Via de Parlamento N.
33, Borgolombardo, Milan, Ttaly.

Ithaca (1)—N. H. Bryant, School of Elec.
Engrg., Cornell University, Ithaca, N Y.
. R DMeclsaac, 107 Forest Home Dr.,
Ithaca, N. Y.

Kansas City (6)
Blvd., Kansas City 10, Mo.: E. AL MeCall,
10004 East 34th St Independence, Mo.

Kitchener-Waterloo (8) 'I. \\W. R. East,
Ravtheon Canada Ltd., 61 Laurel St K.,
Waterloo, Ont., Canada.; W. J. Grey,
Raythcon Canada, Ltd., Box 8, 400
Phillip St., Waterloo, Canada.

Las Vegas (7)-—R. B. Patten, 2204 Kirkland
Ave., Las Vegas, Nev.: G R Luetkehans,
4901 Cannon Bivd., Las Vegas, Nev.

Little Rock (6)—R. \\'. Raible, 7024 Clover-
dale Dr., Little Rock, \\rk., L. H. Hardy,
37 Durham Dr., Litde Rock, Ark.

London (8)—G. R. Hosker, Bach-Simpson
Ltd., 1255 Bryvdges St., London, Ont.,
Canada; G. W. Parson, 390 Princess
Ave., Apt. 307, London, Ont., Canada.

Long Island (2)—H. Jasik, 67-20.\ 193 Lane,
Flushing 65, N. Y., H. W. Redlien, Jr.,
Wheeler Labs., 122 Cutter Mill Road,
Great Neck, L1, N Y.

Los Angeles (7)—\\". Hausz, 4520 Via \is-
tosa, Santa Barbara, Calif.; H. L.. Richter,
Jr.. Electro-Optical System, 125 North
Vinedo, Pasadena, Calif.

Louisville (5)—\W. J. Rvan, 4215 North-
western Pkwy., Louisville 12, Ky.; H. T
Smith, Kentucky Rural Elec. Co-op Corp.,
4515 Bishop Lane, Louisville 18, Ky.

Lubbock (6) ). R. Fagan, 2006 49th St.,
Lubbock, Tex.: .. Pease, 2607 49th St.,
Lubbock, Tex.

Miami (3) —F. R. Macklin, 325 Mlalaga
Ave., Coral Gables, Fla.; G. A. Liedholz,
6060 S.\W. 114 St., Miami 56, Fla.

Milwaukee (S5)—H. M. Schlicke, 7469 N.
Lombardy Rd., Milwaukee 17, Wis.; T. H.
Houle, 1000 S. 56 St., West Allis 14, Wis,

Mobile (3)—7T. F. Harbin, 4279 Taurus Dr.,

-H. .. Stout, 425 Volker -

Mobile, Ala.; E. G. Schone, Box 4102,
Mobile, Ala.

Montreal (8)—R. J. Wallace, RCA Victor
Co., Ltd., Fube Mfg. Div., 1001 Lenoir
St., Montreal, Que., Canada: . J. Wat-
son, 465 Crescent, St. Lambert, Que.,
Canada.

Newfoundland (8)—M. D). MacGray, Ca-
nadian Marconi Co., 3 Prescott St., St.
John's Newf., Canada: F. .\ Mulloy, 5§
Calver \ve., St. John's, Newf., Canada.

New Orleans (6)—]. M. Adkins, 611 Mayv-
flower Dr., Metairte, La.; G. Nlen, 4239
St. Charles Ave., Apt. C, New Orleans, La.

New York (2)—]. Fox, Microwave Res.
[nst., Polviech. Inst. of Bklyn., 55 John-
son St., Brooklvn, 1, N Y.: J. M. Kinn,
Jro, IBA Journal, 17th Floor, 545 Madi-
son Ave., New York, NU Y.

North Carolina (3) —.\. B. Maclntyre, Stage-
coach Rd., Chapel Hill, N. C; H. .\,
Voorhees, 1015 Wendover Cirele, Wins-
ton-Salem, N, C.

Northern Alberta (8) —-1.. N. Donovan, 24
Birch Dr.. Bov 136, St. Albert, Alta.,
Canada; W, E. Cunningham, 10265 Prin-
cess Elizabeth Ave., Edmonton, Alt.,
Canada.

Northern New Jersey (2)-—G. M. Anderson,
9 Jefiric Trail, Whippany, N .o J. R,
Flegal, Bell Telephone Labs., Inc., Mur-
ray Hill, N. J.

Northwest Florida (3)—R. B. Coe, 40 Elliott
Rd., Fort Walton Beach, Fl.; J. C.
Bloomquist, 652 Oleander Dr., Garniers
Beach, Fort Walton, Fla.

Oklahoma City (6) —H. . Phillips, 524
N 19 St Oklahoma City 3, Okla.;
K. W. Kruger, 4328 N\ 43 St., Okla-
homa City, Okla.

Omaha-Lincoln (5)—B. L. Dunbar, KQAL-
FM, Omaha 2, Neb.; R, A, Stratbucker,
University of Nebraska, College of Medi-
cine, 42 & Dewey Ave., Omaha, Neb.

Orlando (3) —\. R. Grayv, 6415 Vineland
Rd.. Orlando, Fla.; W, L. Eddy, 1711
Antilles PLL, Orlando, Fla.

Ottawa (8) —R. S. Thain, 54 Rossland Ave.,
Ottawa 5, Ont., Canada: \. R. Molozzi,
82 Stinson Ave., Lynwood, Bell Corners,
Ont., Canada.

Philadelphia (3) —\W. T. Sumerlin, Box
215, Radnor, Pa.; R. G. Adamson, 524
South Bowman Ave., Merion, ’a.

Phoenix (7)—]. M. Ross, Motorola, Inc.,
3102 N. 56 St., Phoenix, Ariz.; R, A
Echols, 313 N. Ninth St., Phoenix, \riz.

Pittsburgh (4) —R. H. Delgado, 954 Brent-
view Dr., Pittsburgh 36, Pa.; J. Lempert,
Westinghouse Res. Lab., Beulah Rd.,
Churchill Borough, Pittsburgh 33, Pa.

Portland (7) L.. C. Hedrick, 35 SV, 88
Ave., Portland 25, Ore.; M. L. Morgan,
12907 S.\W. 62 Ave., Portland 19, Ore.

Princeton (2)—W. D. Houghton, 806 King-
ston Rd., Princeton, N. J.: J. B. Thomas,
Dept. of E.E., Princeton Univ., Princeton,
N. ]

Quebec (8)—]. E. Dumas, 2837 Montar-
ville St., Ste. Foy, Que., Canada: R. S,
Larsen, 58 Pierre Maufay, Ste. Foy, Que.
10, Canada.

Regina (8) -H. Kaldor, Communications
Engrg., Saskatchewan Power Corp., Re-
gina, Sask., Canada; S. K. Smith, c/o
Saskatchewan Gov't. Tel., 2350 Albert,
Regina, Sask., Canada.

Rio de Janeiro—]. A. Wiltgen, Caixa Postal
150, Rio de Janeiro, D.F., Brazil; Secre-
tary to be advised.
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AN ACHIEVEMENT IN DEFENSE ELECTRONICS

HIPAR Proves Effective
In Hercules Anti-Missile Test

This new General Electriec High Power Acquisition Radar (HIPAR) more

than triples the detection capability of the U. S. Army’s Nike-Hercules

System. Produced for Western Electrie, Nike-Hercules System Prime Con-

< tractor, this General Electric radar provides high resolution target data
: at long range and high altitudes on bomber and fighter aircraft, air-
launched missiles and tactical ballistic missiles. The effectiveness of this

Improved System was demonstrated at the White Sands Missile Range on

June 3, 1960, with the successful intercept and destruction of a Corporal

Missile, and in August and September, 1960, when target Nike-Iercules

Missiles weze destroved by their defencing counterparts at altitudes to

- almost 100,000 feet and closing speeds near Mach 7. 17606

Frogress [s Our Kozt Imporfant Product
HEAVY MILITARY ELECTRONICS DEPARTMENT

DEFENSE ELECTRONICS DIVISION ¢ SYRACUSE, NEW YORK G E N E R A L @ E lECT H l c
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Rochester (1) —H. F. Hicks, Jr., 120 Lynn-
wood Dr., Rochester 18, N, Y. D. Y.
Keim, 55 Council Rock Ave., Rochester
10, N, Y.

Rome-Utica (1) M. . Forte, 904 DeWitt
Lane, Rome, N. Y. D. L. Dakan, 102
Victory Dr., Rome, N. Y.

Sacramento (7) F. C. Jacob, Dept. of
\gricultural Engre., Univ. of California,
Davis, Calif.; |. R, Kowalezyk, 3730 Las
Pasas Way, Sacramento 25, Calif.

St. Louis (6)—R. . Hill, Jr., 363 Gray Ave.,
Webster Groves 19, Mo.; G. E. Barnard,
639 N. 69 St., East St. Louis, .

Salt Lake City (7)—C. L. Alley, Elec.
Engrg. Dept., Univ. of Utah, Salt Lake
City, Utah; J. E. Dalley, 3920 S, 1380 .,
Salt Lake City 17, Utah.

San Antonio-Austin (6)-—G. . White, Box
9006, Allandale Station, \ustin 17, Tex.;
F. X. Bostick, 5002 Beverly Hills Dr.,
Austin 3, Tex.

San Diego (7) - I). G. De Haas, 1923 Cable
St., San Diego 7, Calif.; D). Proctor, 2120
Rexford Dr., San Diego 5, Calil.

San Francisco (7). A, Dunn, Stanford
Electronics Labs., Stanford Univ., Stan-
ford, Calif.: . 1. Lacy, 324 Lakeview
Way, Redwood City, Calif,

Schenectady (1) -R. P. Wellinger, 309
Riverside Ave., Scotia, N Y. B, |, Shinn,
2000 Baker Ave., Schenectady 9, N. Y.

Seattle (7)—1). K. Revnolds, Dept. of Elec.
Engrg., Univ. of Washington, Scattle §,
Wash.; R, M. Lundberg, 9115 N5, 21
St., Bellevue, Wash,

Subsections

Shreveport (6) D). .. Johnson, Louisiana
Polytech. Inst, Elee. Engrg. Dept.,
Ruston, La.; R. M. Steere, 406 West
Florida \\ve., Ruston, La.

South Bend-Mishwaka (5)—C. H. Hoftman,
52003 Lynnewood Ave., South Bend 15,
Ind., D. L. Cunningham, 16269 Shamrock
Dr., Mishawaka, Ind.

South Carolina (3)— P. A. McMasters, 5800
Moore St., North Charleston, S, C.; H. L.
Hunter, 49 Fort Dr.,, Rt. 6, Box 423,
North Charleston, 8. C.

Southern Alberta (8) —\. P. Davis, 47
Wildwood br., Calgary, Alta., Canada;
G. L. Sadler, 2520-32 Ave., SAV., Calgary,
Alta, Canada.

Syracuse (1)—R. N. Lothes, G.E. Co.,
DeWitt Engrg. Office, 3711 Erie Blvd.,
k., De Witt, N. Y.; R. E. Gildersleeve,
110 S, Burdick St., Fayetteville, N. Y.

Tokyo—Isaac Koga, 254 8-Chome, Kami-
Meguro, Tokvo, Japan: Fumio Mino-
zuma, 16 Ohara-Machi,  Meguro-Ku,
Tokyo, Japan.

Toledo (4)—R. N. Hauna, 1924 Glencairn
Ave., Toledo 14, Ohio; H. K. Seike, 2920
Kendale Dr., Toledo 6, Ohio.

Toronto (8)—K. MacKenzie, McCurdy
Radio Ind., Ltd., 22 Front St., \WW., To-
ronto 1, Ont., Canada; \W. H. Anderson,
321 Shelbourne St., Apt. 110, Toronto 2,
Ont., Canada.

Tuscon (7)—I. .. Morrison, Jr., 4349 I,
ISastland St., Tucson, Ariz.: W, Bastian,
7132 12, 31 St., Tucson, Ariz.

Tulsa (6)—H. B. Ferguson, 4530 <. 32
Place, Tulsa, Okla.; J. M. Bushnell,

KVOO-TV, Box 1349, Tulsa, Okla.

Twin Cities (5) —}. Kahnke, 1541 Ldge-
water Ave., St. Paul 13, Minn.; C. G.
Compton, 1011 Fairmount Ave., St. Paul
5, Minn.

Vancouver (8)—\\. H. Thompson, 2958
West 28 \ve., Vancouver 8, B. C., Can-
ada; D. H. J. Kay, 4539 Imperial St.,
Burnaby, B. C., Canada.

Virginia (3)—R. \W. Morton, Box 96, Den-
bigh, Va.: J. B. Spratley, Ellerson, Va.

Washington (3)—D. C. Ports, Jansky &
Bailev, 1339 Wisconsin Ave,, N AV,
Washington 7, D. C.: C. R. Busch, 2000
N. Vermont St., Arlington 7, Va.

Western Massachusetts (1)—]. J. \llen, 29
Sunnyside Dr., Dalton, Mass.; J. E. Mul-
ford, Spraguce Elec. Co., Marshall St.,
North Adams, Mass.

Western Michigan (4) R. \. Hammer,
1961 Leahy St., Muskegon, Mich.; J. F.
Giardina, 1528 Ball, N.E., R. 4, Grand
Rapids 5, Mich.

Wichita (6) — M. E. Dunlap, 548 S. Lorraine
Ave., Wichita 16, Kans.; N. J. Damaskos,
7803 Fast Indianapolis, Wichita 7, Kans.

Williamsport (4) —1). M. Jewart, 1400
Faxon Pkwy., Williamsport, ’a.; G W
Deming, 1891 East 3rd Williamsport,
Pa.

Winnipeg (8)—P. F. Windrick, 669 Oxford
St.. Winnipeg 9, Man., Canada; R. L
Punshon, Canadian Broadeasting Corp.,
540 Portage Ave., Winnipeg, Man., Can-
ada.

Buenaventura (7) —T. .\. Solferino, 533 East
Guava St., Oxnard, Calif.; J. .\, Frederick,
455 Corsiciana Dr., Oxnard, Calif.

Burlington (5)—NX\I1. L. Mullin, 812 Sweeny
Ave,, Burlington, Towa: T. . Everett,
1517 S. Main St., Burlington, lowa.

Catskill (2) —E. L. Johnson, 10 Kiersted
Ave, Kingston, N. Y.; C. R. Eickhorn,
Jr., 10 Park Circle, Mt. Marion, N. Y

East Bay (7)—\. |. Stripeika, 2759 Miranda
Ave., Alamo, Calif.; J. T, Lavrischeft,
7029 Cutting Blvd., El Cerrito, Calif.

Eastern North Carolina (3)—\\". ]. Speed,
2718 E. Rothgeb Dr., Raleigh, N. C.;
W. H. Horne T, Rt. 1, Raleigh, N. C.

Fairfield County (1)—]. M. llollywood,
Box 355, Greenwich, Conn.; R. Town-
send, 60 Du Bois St., Darien, Conn,

Lancaster (3) —\\". N. Parker, 1493 Holly-
wood Dr., Lancaster, Pa.; J. Evans, 2109
Lyndell Dr., Lancaster, Pa.

Las Cruces-White Sands Proving Ground
(6)—H. Coleman, Box 1238, Las Cruces,
N. M.; Secretary to be advised.

Lehigh Valley (3) -H. \. Tooker, 2524
Fairview St., Allentown, Pa.; M. C. Waltz,
Bell Telephone Labs., 555 Union Blvd,,
Allentown, Pa.

Memphis (3)—]. J. Frevmuth, 3205 Guern-
sev Ave., Memphis 12, Tenn.; Brother
I. ]. Haas, Christian Brothers College,
Memphis 4, Tenn.

Merrimac Valley (1)-—C. . White, 16 Dale
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St., West Peabody, Mass.; Do Christian-
sein, 12 Hay St., Newbury, Mass,

Mid-Hudson (2)—\W. D. Reiner, TBM
Corp., Dept. 553, Bldg. 703, Poughkeep-
sie, N. Y. Bl Auvgusta, 53 Colburn Drive,
Poughkeepsie, N. Y.

Monmouth (2) —]. . Young, Jr., 31 Kemp
Ave., Fairhaven, N. J.0 OO 15 Delange,
Bell Telephone Labs., Holmdel, N. Y.

Nashville (3)—1I". k. Dicker, 4208 Wallace
Lane, Nashville 12, Tenn.: R. L. Hucaby,
9143 Caldwell Lane, Nashville 4, Tenn.

New Hampshire (1) —R. Baer, 134 Mav-
flower Dr., Manchester, N Hoo FoOJL
Safford, 71 Concord St., Nashuwa, N. H.

Northern Vermont (1) —F. | M. Sichel, 35
Henderson  Terrace,  Burlington, V't
W. C. Chase, WDEV, 9 Stowe St
Waterbury, \'t,

Orange Belt (7)—]. R. Mickelzon, Conviir,
Zone 6-87, . 0. Box 1011, Pomona,
Calif.; G. E. Kinzer, 2856 Ronald St.,
Riverside, Calif.

Panama City (3)—S. B. Marley, 1912 Cal-
houn Ave., Panama City, Fl; R. C.
Lowry, 2342 Pretty Bavou Dr., Panama
City, Fla.

Pasadena (7)—J. \V. Thatcher, 936 Win-
ston Ave., San Marino, Calif.; R. L.
Heacock, 2532 Hanning Ave., Altadena,
Calif.

Pikes Peak (6) —.\. O. Behnke, 264 West-
cott Ave., Colorado Springs, Colo.; K.

\W. Linke, 07 North Garo Ave., Colorado
Springs, Colo.

Reading (3) —\W. [. Huyett, 1020 Wyomis-
sing Bivd., Wyomissing, P"a.; R, H. Lund-
berg, 3312 Harrison Ave., Reading, PPa.

Richland (7)—P. R. Kelly, 220 Delaheld,
Richland, Wash.; G. L. Erickson, 213
Armstead, Richland, Wash.,

San Fernando Valley (7)—]. D). Wills,
6006 Lindley, Reseda, Calif.; Co 7
Becker, RCA, 8500 Balboa Ave., Van
Nuvs, Calif.

Santa Ana (7)—D. R. Proctor, 1601 East
Chestnut Ave., Santa Ana, Calif.; J. C.
Hathaway, Collins Radio Co., 3324 West
Delhi Road, Santa Ana, Calif.

Santa Barbara (7) —S. D. Crane, 390 Barker
Pass Rd., Santa Barbara, Calif.; R. S,

Hutcheon, 714 Chiguita Rd.,  Santa
Barbara, Calif.
Southwestern Ontario (8) \\V. A. Ruse,

Bell Telephone Co., 1149 Goyeau St.,
Windsor, Ont., Canada: G, L. Virtue, 019
Lounshorough  Rd.,  Sandwich-South,
Windsor, Ont., Canada.

Westchester County (2)-—S. Sherr, 3§
Byway, Hartsdale, N. Y.: 8. K. Benja-
min, 59 Cooper Dr., New Rochelle, N. Y.

Western North Carolina (3)—]J. [. Barron,
Southern Bell T&T Co., Box 240, Char-
lotte, N. C.; 1. C. Livingston, 926 N.
Sharon Amity Rd., Charlotte, N. C.
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MASKS TO
LINEAR ACCURACY
OF
+ .000039

ACCURACY
OF .015 INCHES
OVER AN AREA
OF 17.45 FEET

Because photomechanical reproduction has been developed to micron
accuracy, masks in subminiature sizes are standard production at
Buckbee Mears Company. Evaporation masks for mesa transistors,
germanium and silicon are no longer a challenge. Anything that can
be drawn can be reproduced. Drawings up to 1,000 times size are
reduced exactly by special cameras to produce a perfect matrix for
exact reproduction of the component demanded.

For straight line rulings, cross line rulings, calibrated dials, and con-
centric circles an especially designed ruling engine produces master
rulings up to 2,000 lines per inch with linear accuracies up to 14 inches
of £.000039. Also concentric circles of 10 inch diameter to the same

tolerances.
Anything that can be drawn can be reproduced—exactly. Before you

decide it can’t be done, send us your problem.

Our answer could surprise and please you, as it did the designers of a
space antenna when a conducior 20 feet long wus etched to an accuracy
of .015 inches over an area of 17.45 feet, or as it did the Bell Laboratories
when they asked for thousands of apertures spaced 1o .00005 in [ square
inch of nickel.

buckbee mears gﬁ

247 EAST SIXTH STREET . ST. PAUL 1, MINNESOTA
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YOU want to
measure DC from
100 #v to 1 kv with
0.01% accuracy...
a thousand times a day
...and get visual and
printed answers?

It’s easy with a KinTel
DC Digital Voltmeter

The KINTEL Model 501B 4-digit, over-ranging
digital voltmeter measures DC from +0.0001
to =+ 1000.0 volts to an accuracy within 0.01%
(of reading) =1 digit. Ranging and polarity
indication are automatic. The measured voltage
is displayed in diect numerical form on an in-
line, single-plane readout. Only an interconnect-
ing cable is required to drive parallel entry digi-
tal printers. An extra fifth digit in the left
decade indicates “0" or “1" to provide 100%
over-ranging...ten times greater resolution at
decade (1, 10, 100) voltage points where
other 4-digit voltmeters change ranges and lose
a digit going from 9.999 to 10.00. There's no
better way to make fast, accurate DC voltage
measurements. Price $2995.

Representatives in all major cities

A DIVISION OF

ELECTROMNICS, \NC.

5725 Kearny Villa Road, San Diego 11, California
Phone: BRowning 7-6700
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Ol Industrial
Engineering Notes

GOVERNMENTAL AND LEGISLATIVE

A vigorous increase in activity in three
scientific and technolegical areas of vital
concern to the electrorics industry—space
communications, instrumentation, and ra-
dio astronomy—was recommended in the
first report of President-elect Kennedy’s
Ad Hoc Committee on Space.

The report cited the “important con-
tributions to our civilian efforts and our
cconomy” of such applications of space
technology as  satellite communications
and broadeasting: satellite navigation and
geodesy;  meteorological  reconnaissance:
and satellite mapping.

[t advocated immediate initiation of a
research program in advanced instrumen-
tation. “Problems of automation, process-
g, and transmission of information must
be tackled by competent and imaginative
research teams,” the report declared.

In the held of astronomy, the Commit-
tee’s report forecast a  “major  break-
through in the development of radio tele-
scopes. By means of radio telescopes we
can now ‘see’ not only the stars, but also
the great masses of gas between the stars;
we can detect the high-cnergy electrons
produced by cosmic accelerators located
thousands or millions of light vears away
from the carth.”

The nine-man \d Hoc Committee is
headed by Dr. Jerome B. Weisner, Direc-
tor of the Electronics Research Laboratory
at the Massachusetts Institute of Technol-
ogy. Dr. Weisner has heen named Special
Assistant for Science and Technology to
President-clect Kennedy.

The Weisner report, highly critical of
present space cfforts, made these recom-
mendations:

1) Make the Space Council an effective
ageney for managing the national space
program.

2) Establish a  single  responsibility
within the military establishments for man-
agring the military portion of the space pro-
gram.

3) Provide a vigorous, imaginative,
and technically competent top manage-
ment for the National Acronautics and
Space Administration.

1) Review the national space program
and redefine the objectives in view of the
experience gained during the past two
vears, Particular attention should be given
the booster program, manned space flight,
the military uses of space, and the applica-
tion of space technology to the civilian ac-
tivities of the country.

5) Establish the organizational ma-
chinery within the government to admin-

* The data on which these Not<s are based
were selected by permission from Weekiv Report
issues of January 3, 9, and 16, 1961, published by
the Electronic Industries Association, whose help-
fuluess is gratelally acwnow ledged.

ister an industry-government civilian space
program.

On the non-military applications  of
space technology and an industry-govern-
ment space program, the Ad Hoe Com-
mittee said many civilian uses for satellites
enmerged as the technical feasibility and re
Liability of man-made satellites were dem-
onstrated. [t made the following observi-
tions on the direction future civilian space
programs should take:

“Industrial and  governmental
munications satellites appear practical and
cconomically sound. Communication satel
lites will provide high quality and ines
pensive telephone and general communica-
tion service between most parts of the
carth. .\ byv-product of a communication
satellite will almost surely be an interna-
tional television relay svstem linking all
the nations of the world. On a longer time
scale it should be feasible to provide radio
and television  broadeasting  service  via
satellite-mounted  transmitters. Such sys
tems would give the quality broadcast re-
ception now only available in and near
urban areas to most of the inhabitants of
the earth.

“Satellites containing reliable heacons
can be used to provide improved means of
navigation for aireraft and ships at sca and
can greatly advance the tield of geodeties,

“Proper use of the information gathered
by meterological satellites should greatly
increase our understanding of meteorology
With more knowledge of meteorology and
with world-wide data frequently available
from the satellites, longer-range and more
reliable weather predictions should be pos.
sible. These projects, dreams a decade ago,
bridge areas of techuical speciality in which
this nation is unexcelled. The United States
has the most advanced communication sys-
tem in the world, with a vast scientitic and
technological base supporting the com-
municition industry, We are preeminent
in the development of our electronice skitls
in radio, television, telephone and telegra-
phy. This entire industrial-scientitic base
is available to apply its art through satel-
lite systems to the civilian needs of the
world.

“The exploitation of a new area of in-
dustrial opportunity for civilian use is nor-
mally left by our government to private en-
terprise. However, in the case of these
important space systems, the development
investment required is so large that it is
bevond the financial resources of even our
largest private industry. Furthermore, the
use of commercial space vehicles will re-
quire physical support of government in-
stallations as well as financial support.

“All of the civillan satellite projects
listed here will have direct or indirect mili-
tary usefulness as well. IFurthermore, com-

com-

(Contintued on page 32-4)
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precision
waveguide

components

Only available from FXR ... the world’s most complete line
of field tested, precision 2- and 3-mm components. It takes
experienced, creative engineers, advanced production tech-
niques, skilled craftsmen and high precision machine tools
to produce components for the F band (90 to 140 KMC) and
the G band (140 to 220 KMC) ... and only FXR has these
four production requirements under one roof.

Infinite care in producing all the FXR 2- and 3-mm waveguide
components is exemplified by:

» Components machined and milled as needed out of solid

~

blocks.

All components internally gold plated to preserve their
low insertion loss features.

Precision differential screw micrometer drives (readable
to *=0.001 millimeters) used for FXR G band Frequency
Meters and Precision Shding Shorts.

B

etf

ompling probe, fixed position, varioble insertion

-

Secondary waveguide
Primary woveguide
/

™

tood

Signal
npuf

Mounting shaft
Eccentricolly mounted d electric vane

Distonce - Load

& (sloctrically varable ) g

FXR G105A

&= e
> t —
&~ SLOTIED SECTION

Frequency Range: 140-220
KMC/sec

Novel techrique (see draw-
ing) incoracrates a fixed po-
sition probe and an adjust-
able phase shifter to sweep
VSWR patiern past the
probe.
Recommended accessories:
FXR G208A Detector
Mount and Crystal

—

PSR-
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o ompl Nline of . tompo } 18K " |
;;quuﬁg;syesange:ldo- 2 & 3-mm waveguide components |
- \ In gurde/ detector ele- ! FXR SERIES PREFIX F 6
f’a 1 € - ments for maximum sen- WAVEGUIDE SIZE
07 ) sitity IN INCHES (1.0.) 030 x 040 051 x 0255
{» ; Series 208 Detector Mount
[ 2 FREQUENCY RANGE
- can be used with replace- 5 v
- . able crystal, bolometer, IN KMC/SEC §0.-140. 140.-220.
or thermistor cartridges SLOTTED SECTIONS i = F173A  $1400 G105A $1400 §
& - Recommrended accesso- ATTENUATORS —Precision Calibrated FIG3A § 975 GI63A § 975 4
= "R 22248 Crystal CRYSTAL DETECTOR MOUNTS Tuneable | F208A $ 400 GZ0BA_$ 400 |
Detector Cartridge __CRYSTAL DETECTOR CARTRIDGE _ 22248 " § 150 222455 150§
FXR G208A DETECTOR MOUNT WITH FXR z(’zaos Bolometer __ HARMONIC GENERATOR FI81A  § 475 G781A S 4715 |
FXR 2224h CRYSTAL DETECTOR CARTRIOGE I —— HARMONIC GENERATOR CARTRIDGE 22255 5 150 22555 $ 150
Cartridge  BOLOMETER CARTRIDGE 22308 $ 150 2308 _§ 150
THERMISTOR CARTRIDGE 22355 S 152 22355 $ 150
— TUNERS E/H ) FII3A  $ 775 G313A_§ 775
5 i PRECISION PHASE SHIFTERS F318A $ 950 G314A $ 950
1 ' P bt ot i Ll B .l -
P Frequency Range: 140 FREQUENCY METERS -
i 220 KMC/sec Reaction, micrometer F412A  § 75 G412A  § 750
. z : _ i 1 T S GA13A  $ 800
UL TR SR ) Micrometer dial, calibra- TERMINATIONS—Fixed | F501A s 150 GS01A_ S 150
¢ 6 et o tion chart supplied pro- WAVEGUIDE TEES—Series F620A § 275 G620A § 275
> . 4 L) vides an accuracy of Shunt F621A $ 275 G621A $ 275
- i +0.5%. Specific point _Hybrid _F622A S 325 G628 S 325 |
o WAVEGUIDE BENDS—90° E-plane F623A  $ 275 G623A~ § 275
w accurac?! +F).2 AN 90° H-glane | F624A $ 275 G62iA $ 275 1
Al Self-calibrating by using WAVEGUIDE §0° TWISTS F625A  $ 100 G625A_$ 100
successive resonances PRECISION SLIDING SHORTS FB3IA § 275 G631A § 275
FXR C4124 FREQUENCY METER STRAICHT WATECUBE —
SECTIONS (Min. length) | Fe3A § 85 C634A 3 85
— STANDARD GAIN HORNS F638A & 200 G638A S 200 ¢

Provides second harmonic
output signal in the fre-
quenicy range 140-220
KMC/sec when supplied
with a fundamental fre-
quency input signal
Required accessory:

FXR Z225A Harmonic

Cartridge

uﬂ'"ﬁj f ;

A ——

“#4
I

A

e .

FXR G781A HARMONIC GENERATOR WITH
FXR 22258
HARMONIC GENERATOR CARTRIDGE {

These components are also available in the FXR F dand (30 to 140 KMC)
PRECISION MICROWAVE EQUIPMENT HIGH-POWER PULSE MODULATORS
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HIGH-VOLTAGE POWER SUPPLIES

Characteristics and prices subject to chanyre without totice

SEE US AT THE I. R. E. SHOW, BOOTHS 3410-3414

FXR OFFICES IN NEW YORK o BOSTON o

LOS ANGELES

PEPRESENTATIVES IN ALL MAJOR CITIES THROUGHOUT THE WORLD

FXR, In

25-26 50th STREET
WOODSIDE 77, N. Y.

c..

RA. 1.9000
TWX: NY 43745

ELECTRONIC TEST EQUIPMENT
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The Royal line in
small panel meters...
the PRINCE is a triumph ®

x

in modern industrial design. ° *_ .
Thoroughly planned, R o O© ” . . ° *
developed and field tested .

o CORE MAGNET mechanism—

with features that have made excep! Movable Iron Type

YEW panel instruments e EZ-READ dial—extra long
superior throughout scale
the world. o LOC-QWIK one screw mount

e YEW RELIABILITY SINCE 1915

e AVAILABLE in a complete line of
2", 3%2" and 4’' models both AC & DC

YEW YOKOGAWA ELECTRIC WORKS, Inc.

40 Worth Street - New York 13, N. Y.

See us at Booth Number 3940

For that

NEW IDEA

visit the

IRE SHOW

March 20-23, 1961 New York

Coliseum and Waldorf-Astoria Hotel
Members $1.00, Non-members $3.00 Age limit—over 18

PV VVVVVVVVVVVVVV VYV V N

...“‘~_U-1 Induslrial

Engineering Notes
-
(Continued from page 30A)

munication and navigation systems of the
type envisaged would be extremely useful
in implementing an inspection  system
which might accompany a disarmament
agreement. For these reasons projects of
the type proposed might well be under
taken in cooperation with the military serv
ices.

“We recommend a vigorous program to
exploit the potentialities of practical space
svstems. The government, through NASA
or the Department of Defense, should
make available the required facilities as
well as any extraordinary financial support
to matke the undertakings successful.

“Organizational machinery is needed
within the executive branch of the govern-
ment to carry out this civilian space pro-
gram.”

The Federal Communications Commis-
sion has broadened its study of long-range
frequency needs for space communications
by adding a new issue regarding earth ter-
minal sites in sparsely populated areas.

The FCC said it needs information on
whether protected areas might be estab-
lished and held in reserve for future earth
terminals for civil communication systems
via space relays. If such a concept were
adopted, the Commission said, “it might
be advisable to prohibit, for example, the
use of certain frequency bands between
1215 Mc and 10,000 Mce within ‘X’ miles
of a given site for any use other than spuce
communication.”

Deadline for initial comments in the
proceeding remains March 1.

A year-end statement by Federal Com-
munications Commission Chairman Fred-
erick W. Ford re-emphasized the Commis-
sion’s intent to press for legislation
requiring the manufacture of all-channel
television receivers only.

In reviewing “one of the most eventful
and signihcant” years for the FCC, Chair-
man Ford also highlighted the increasing
popularity of FM, the surge of interest in
educational TV, channel splitting to pro-
vide for more safety and special radio
services, and the Commission’s actions in
frequency allocations. Mr. Ford also pre-
dicted a decision soon on an application for
experimental subscription TV broadcasts
in Hartford, Conn.

The Federal Communications Commis-
sion has acquired space in New York City’s
Empire State Building for a high-power
television station to be used for two years
of tests of UHF transmission and reception.

The Commission leased space on the
building’s 80th floor at a cost of $93,600 a
vear for antenna and floor space. The new
station joins seven commercial stations
which broadeast from the building.

It was disclosed that contract negotia-
tions are under way for construction of the
station. The $2-million project is financed
with funds appropriated during the last
session of Congress,

The Federal Communications Com-

(Continwed cn page 3401
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PROFILES O
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BURTON BROWNE ADVERTISING

|

A REFRESHING EXCEPTION WHERE CLIENTS "
STAY PUT :

M. Burton Browne studies the agency’s “'client loyalty” i i

chart. -

In the advertising business the average client-agency k
relationship lasts about eighteen months. Not so with

Burton Browne Advertising. This Chicago/New York ;
agency points proudly to a record of account stability -
that few can match. Eight and one-half years is the
current average, and it’s growing steadily higher.

One may well ask why BBA is so exceptional in the
advertising scramble. The answer is interesting. First
and always foremost, creativity is prized. The agency
is made up of a few highly talented individuals who
pool their considerable abilities to create ads that
catch the reader’s eye . . . and make him think. The
traditional originality of the agency’s work has earned
some of the most coveted national advertising awards.

The other part of this success recipe is client loyalty.
BBA tends to be a bit choosy about their clients.
They want—and get—companies that appreciate
their many services and are prepared to work inti-
mately with them in solving merchandising problems
both routine and unusual. This close cooperation
leads to mutual trust and admiration which is re-
sponsible for relationships of long standing. The
longer the association, the more expert the agency
becomes in selling the client’s product.

Burton Browne Advertising is a business. . . run
as a business . . . with plans to stay in business.
Just as client stability is basic, so is financial
stability. No agency has a higher credit rating.
They never miss a discount. It’s just good busi-
ness that way.

The 9 outstanding electronic accounts on the follow-
ing pages are among the clients who benefit from
the unique services of Burton Browne Advertising.

CHICAGO

619 N. Michigan Ave.
SUperior 7-7700

!v NO BURTON BROWNE CLIENT HAS A
COMPETITOR WITH BETTER ADVERTISING

BURTON BROWNE ADVERTISING
Call the Burton Browne office nearest you.

PASADENA
465 E. Union St. 37 West 53rd St.
MUrray 1-4300 JUdson 2-1110

NEW YORK
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mission has authorized the International
Telephone and Telegraph Laboratories to
operate an experimental station to bounce
signals off the moon and passive earth
satellites for basic research and study of
the space communications theory.

The authorization, which is for one
year, specifies operation on 2120 Mc or
2299.5 Mc until July 1, after which only
the 2299.5 Mc frequency is to be used. The
second frequency is in a band allocated for
space research by the Geneva 1959 radio
regulations; the first is in a band allocated
for use by common carrier fixed, interna-
tional control and operational fixed sta-
tions.

The station, to be located in Nutley,
N. J., will use input power of 10 Kw to a
40-foot steerable antenna for directing
narrow-band transmissions into space. The
reflected signals will be received by the
same station.

The Commission asked ITT Labora-
tories, a division of the International Tele-
phone and Telegraph Corp., to supply
data resulting from the research on the
conditions under which Earth transmitting
terminals can operate without causing
harmful interference to microwave fixed
service stations.

ITT Labs was also reminded that no
determinations have been made either na-
tionally or internationally as to what por-
tions of the radio spectrum ultimately may
become available for use by operational
space communications systems.

The new Chairman of the Federal Com-
munications Commission will be Newton
H. Minow, a youthful Illinois lawyer,
President-elect Kennedy disclosed.

Mr. Minow, 34, a partner in Adlai E.
Stevenson's law firm, served as administra-
tive assistant to Mr. Stevenson when he
was Governor of [llinois.

The appointee will replace Frederick W.
Ford as Commission Chairman. Mr. Ford
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(Continued from page 324)

will remain a Commission member, filling
the post of Charles H. King, who was ap-
pointed last summer by President Eisen-
hower but not confirmed by the Senate.

ENGINEERING

The electronic equipment reliability
handbook used by the U. S. Air Force’s
ground electronic equipment research and
development center at Rome, N. Y., has
been made available to industry.

Rome Air Development Center (RADC)
is the central agency responsible for all re-
search and development related to Air
Force ground electronic equipment.

The handbook, called the “RADC
Notebook,” coniains specifications pre-
pared by RADC covering both develop-
ment and production models of electronic
equipment and describes the Center’s tech-
nique for predicting reliability of ground
electronic equipment on a quantitative
basis. The Notebook also discusses prob-
lems in organizing a reliability program
and provides suggestions as well as case
histories showing how the RADC reliabil-
ity program can be implemented into an
existing industrial operation.

Separate sections in the handbook are
devoted to reliability information services
at RADC, Air Force specifications, the
role of management in reliability programs,
the mathematics of reliability and reliabil-
ity prediction, and testing for reliability.
The Notebook also discusses maintaining
reliability in production, data feedback in
the reliability program, and reliability fac-
tors in environment, components, and in
mechanical, electrical and electronic design.

The publication is “RADC Reliability
Notebook,” October, 1959, 275 pages.
(Order PB 161 894 from the Office of Tech-
nical Services, Department of Commerce,
Washington 25, D. C., $+.)

TR0

MILITARY AND SPACE

The National Aeronautics and Space
Administration has revised its schedule
for space exploration during the next dec-
ade, it was disclosed in a summary of
NASA’s activities released by outgoing
Administrator T. Keith Glennan.

The new schedule shows the following
major space activities:

1961—First sub-orbital, then full or-
bital flights around the Earth by an astro-
naut; launching of a SATURN S-1 first
stage booster carrying a cluster of eight
engines capable of 1.5 million pounds of
thrust; an ATLAS CENTAUR launching.

1962—Landing of an instrument pay-
load on the moon, using a RANGER ve-
hicle; another payload to Venus or Mars;
and launching of the first NIMBUS weather
satellite.

1963—Orbiting of the first real time
communications satellite; launching of the
SATURN in a two-stage configuration and
a test of a three-stage version; soft-landing
of instruments on the moon.

1964—First flight test of an orbiting
solar observatory; survey of Mars and
Venus by unmanned satellites; qualifica-
tion of a 200,000-pound thrust liquid hy-
drogen-liquid oxygen rocket engine for the
SATURN.

1965—Flight qualification tests of a 1.5
million-pound thrust, single-chamber en-
gine; tests of the first APOLLO prototype
capsule.

1966-1967—Tests of the first three-
stage SATURN and a nuclear-thermal
rocket; landing of unmanned, mobile in-
struments on the moon.

1968-1970—Unmanned VOYAGER
satellites launched into orbit around Venus
or Mars; Earth and lunar orbits by the
APOLLO.

“Sometime after 1970”—Landing of a
man on the moon,
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JOHN OSTER MANUFACTURING COMPANY
Avionic Division

APPLYING BUILDING BLOCK THEORY, THIS
COMPANY SAVES SPACE, WEIGHT AND MAIN-
TENANCE WITH VERSATILE MIL SPEC AVIONIC
MODULES.

Mr. Robert Oster, Executive Vice President, is shown
with typical building block basic units—compact, tran-
ststorized, hermetically sealed.

Oster engineers have followed suggestions of space
conscious electroni¢c design engineers in creating
systems employing these densely packaged black
boxes, with —55°C to +105°C temperature range
and —1000 feet to +80,000 feet altitude tolerance.
Humidity, salt atmosphere, fungus growth, sand
and dust requirements meet MIL-E-5272, opening
up a new area in compact design.

Basic units available are:
Type 9805-19—Synchronizer
Type 9616-08—Demodulator
Type 9616-07—Synchronizer Amplifier
Type 9616-16—4-Channel Isolation Amplifier
Type 9616-09—Servo Actuator Amplifier
Type 9616-15—Relay Amplifier
Type 9616-06—Summing Amplifier (Dual)

Basic units can be modified easily or completely
redesigned to your specific requirements. On-
the-spot advice and design services are avail-
able from technically experienced engineers in
the eastern and western offices as well as from
the home office. In the east, phone HUnter
7-9030 at 310 Northern Boulevard, Great Neck,

Long Island, New York, and in the west, phone MANUFACTURING CO.
EXmont 1-5742 or UPton 0-1194 at 5333 / Avionic Division

South Sepulveda Boulevard, Culver City, Racine, Wisconsin

California.

Specialists in Instrumentation and Display
Other products handled include servos, syn-
chros, resolvers, motor tachs, DC motors,
computers, indicators, servo mechanisms and
servo torque units.

IRE Booth 1330-1332
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AEROSPACE AND NAVIGATIONAL
ELEcTRONICS COMMUNICATIONS
SYSTEMS

Florida West Coast—Iecember 14
“Value Engineering,” A. A. Hoffman,

General Electric Co., Johnson City,
New York.

ANTENNAS AND PROPAGATION
MICROWAVE THEORY AND
TECHNIQUES

Washington . C.—December 6

“Microwave Measurement  Tech-
niques,” Dr. E. K. Damon (Substituting
for Dr. T. Tice), Ohio State University,
Columbus.

Washington, ). C.—October 25

“Reflectors as Antennas,” R. L. Mat-
tingly, Bell Telephone Labs., Whippany,
N. J. (This was the second of a series of
five lectures on Antenna Theory and
Techniques.)

Washington, D). C.—October 11
“Fundamentals of Antennas,” Dr. I,
Jasik, Jasik Labs., Westbury, I.. 1., N.Y
(This was the first of a series of five lectures

on Antenna Theory and Techniques.)

Aubio

San Francisco—December 7

“FM/FM Multiplex Sterco Broad-
casting” (Panel Discussion), Moderator:
R. S. MacCollister, KPFA Berkeley,
KPFK Los Angeles; Panelists: E. David,
KDFC-IFM San Francisco; A. Isberg,
University of California; E. Goldsmith,
KPFA-FM Berkeley.

AvutomaTic CONTROL
Baltimore—1)ecember 8

“Application of Automatic Controls to
the Field of Medicine,” Dr. S. Talbot,
Johns Hopkins University  School  of
Medicine, Baltimore, Md.

Baltimore—November 10

“Application of Linearized Analysis
Techniques to Servo Control Systems,”
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\W. L. Kinney, Cook Research Lab.,
Morton Grove, Il

Los Angeles—December 13

“Guidance and Control Aspects of the
Ranger Program,” R. Morris, Jet Propul-
sion Lab., Pasadena, Calif.

AuTtoMmaTiCc CONTROL/ELECTRONIC
CoMPUTERS/SPACE ELECTRONICS
AND TELEMETRY

Philadelphia—December 8

“Magnetic Orientation Control of Spin
Stabilized Satcllites,” \W. Manger, RCA.

Bio-MEbpical [ELECTRONICS

Houston—Iecember 8

“Current Trends in Speech Synthesis,”
Dr. J. Bangs, Houston Speech and Hearing
Clinic, Houston, Tex.

Portland—November 17

“Mathematical Models and the Use of
Analog Techniques in Neurophysiologic
Problems,” Dr. G. Austin, Professor and
Head of Division Univ. of Oregon Medical
School, Portland.

Portland—October 27

“Measurement of lonic Transport by
Voltage Clamp Technique,” Dr. J. M.
Brookhart, Univ. of Oregon Medical
School, Portland; L. Dillard, Tektronix,
Inc., Portland.

Portland—September 29

“Measurement of Oxygen and Carbon
Dioxide Tension in Fluids,” Dr. B. Ross,
Univ. of Oregon Medical School, Portland.

“Electronic Readout Systems for the
Clark Oxygen Electrode,” J. Dahnke,
Univ. of Oregon Medical School, Portland.

San Francisco—November 16
“The Photoreceptor as a Transducer,”
Dr. D. Kennedy, Stanford University.
Washington, [). C.—November 14

“Instrumentation in Bio-Medical Re-
search,” G. C. Riggle. National Institutes
of Health.

BROADCASTING

Cleveland—December 15

“Field Test Results of FM Multiplex
Systems,” A. P. Walker, National Associa-
tion of Broadcasters, Washington, . C.

Cleveland—November 17

“Transistorized Audio Equipment for
Radio-TV Stations,” A. C. Angus, General
Electric Co., Syracuse, N. Y.

Florida West Coast—November 22

“Radio Equipment and Communica-
tions in .\ir Traffic Control,” Capt. Hertel,
1928th AACFE Squadron, MacDill AFB.

Circult THEORY

Los Angeles—December 14

“How Not to Use Circuit Theory in
Network Design,” R. D. Middlebrook,
California Institute of Technology, Pasa-
dena.

“The Value of Network Theory in Ac-
tive Filter Design,” 1. M. Horowitz,
Hughes Res. Labs., Malibu, Calif.

COMPONENT PARTS

Dayton—November 3
“An Integrated Binary Adder,” M. E.
Szekely, RCA Labs., Princeton, N. J.
Philadelphia—November 22

“Ad Hoc Study Group on Parts Speci-
fication Management for Reliability,” P. S.
Darnell, Bell Telephone Labs., Whippany,
N. J.

ELECTRON DEVICES

Boston—December 8

“Recent Advances in Infra-Red,”
M. Block, Block Associates, Cambridge,
Mass.

San Francisco—December 7

“Recent Developments in Esaki Di-
odes and Their Applications,” G. C. Dacey,
Bell Telephone Labs., Murray Hill.

(Continued on page 38A)
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CTS CORPORATION

9 NEW PRODUCTS KEEP UP WITH SURGING
ELECTRONIC GROWTH

Mr. B. S. Turner, President, is shown with new conlrols for the
military, industrial and commercial fields.

Space Age Hi Temp Military Control. 14” dia. variable resistor
with infinite resolution and better stability and higher reliability
than carbonaceous type units. Uses new CTS-developed hi
temp metal-ceramic resistance element.

“Double Use” MIL-R-94B Style RV6 Variable Resistor.
Unique carbon-ceramic element helps one control do fwo jobs:
1) Surpass MIL-R-94B Style RV6 stability under military
environmental conditions, and 2) Provide full 3{ watt power
rating @ 70°C with derating to zero at 150°C on most values
for higher load and temperature applications.

Trimmer Potentiometer with Extremely Stable MIL-Type
carbon element. Available with 25 turn lead screw with clutch
stops or 18 turn lead screw with fixed stops.

Compact Vernier Variable Resistor. 1214 to 1 reduction. Ball
bearing rotation.

Miniature Compact 5g" Control. Available with standard
bushing or economical ear mounting. Special thin model avail-
able for portable pocket transistorized radios.

Higher Reliability Micro-Miniature Composition Control,
%" dia. For miniature transistor hearing aids, miniature radios,
telephone equipment and industrial applications requiring tiny
size and exceptional reliability.

Highly Uniform Rugged Rotary Switches, TROLEX Series.
Exceptionally high uniform reliability is achieved by an entirely
new manufacturing concept.

Compact Side-by-Side Printed Circuit Ceramic Base Control.
14 the size of previous units. Self-supporting snap-in 2 or 3-sec-
tion variable and fixed resistor network for printed circuit
applications.

Low Cost Miniature Trimmer Pot. 3{” dia. preset wirewound
14—5000 ohms resistance range variable resistor. Exceptional
reliability due to several unique design features.

CTS was founded in 1896. Today, 5 CTS factories have
an aggregate area exceeding 500,000 sq. ft. for manufac-
turing variable resistors, allied switches and other elec-
tronic components. With wholly owned manufacturing
plants in two countries and foreign licensees, CTS
products are used on every continent.

|

Founded 1896

CTS o Yo veelton

Elkhart, Indiana

Extensive research and development helps maintain the
firm’s world-wide reputation for quality products. A team
of scientists, engineers and technicians use precision
modern facilities to keep CTS products ahead of industry
requirements.

CTS engineers are available to help solve your component
problems.

IRE Booth 1400

Eastern Office: Box 308, Haddonfield, New Jersey
CTS of Berne, Inc., Berne, Indiana
Chicago Telephone of California, Inc., South Pasadena, California
CTS of Canada, Ltd, Streetsville, Ontario, Canada
CTS of Asheville, Inc., Skyland, North Carolina
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ELECTRON DEVICES MICROWAVE
THEORY AND TECHNIQUES
San Francisco—December 7

“Recent Developments in Esaki Diodes
and Their Applications,” G. C. Dacey
Bell Telephone Labs., Murray Hill, N. J

San Francisco—November 30

“Low-Noise Traveling Wave Tubes,”
D. Watkins, Watkins-Johnson Co., Palo
Alto, Calif.

“Low-Noise Parametric  Amplifiers,
Masers, Photon Counters and other Low-
Noise Devices,” G. Wade, Raytheon, Los
Angeles, Calif.

FLECTRONIC COMPUTERS
Binghamton—November 21

“Engineering Via Digital Computers,”
R. A. Armstrong, IBM, Oswego, N. Y.

Dayton—December 8

“The Texas Instrument Approach to
Semi-Conductor Networks,” C. H. Phipps
and H. G. Cragon, Texas Instruments Co.,
Dallas.

Dayton—October 13

“Micro Circuit Techniques for Com-
puter Application,” R. G. Counihan, 1BM,
Kingston, N. Y.

Detroit—November 28

“Modeling Techniques for Digital Com-
puters,” R. Legault, Institute of Science &
Technology, Univ. of Michigan, Ann
Arbor.

Demonstration of the [BM 709 at the
IST.

Fort Worth—December 6

“State-of-the-Art and Future Trends
in Semi-Conductor Technology,” M. E.
Jones, Texas Instruments, Dallas.

Fort \Worth—November 15
“Useful Parameters and Basic Circuits
(Semi-Conductor Series),”™ W. T. Jones,
Texas Instruments, Dallas.
Philadelphia—December 15
“Application of Tunnel Diodes to Digi-
tal Circuits,™ E. .\, Fisch, General Electric
Co.
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San Francisco—December 13

“Random Access Ferrite Store,” . F.
Stucki, Lockheed MSD), Palo Alto, Calif.

ENGINEERING MANAGEMENT
Dayton—November 10
“The Navy's Program Evaluation and
Review Technique (PERT),” Capt. K. M.
Tebo, USN.
San Francisco—November 17

“Game Played with Computer,” B. Lef-
kowitz, Dr. C. Perry, SRI, Menlo Park,
Calif.

ENGINEERING WRITING
AND SPEECH
Philadelphia—November 30

“Documentation Needs from the View-
point of Military and Industrial Manage-
ment,” J. A. Vaughan, RCA, Moores-
town, N. J.

“Same—with Emphasis on Military
Aspects,” S. M. Jacoby, AF Eastern Con-
tract Management Div., Philadelphia, Pa.

Philadelphia—September 28

“Articles for Publication,” 8. P. Kap-
rielyan, Aircraft & Missiles; ]J. McLean,
Electronic News; S. Weber, Electronics.

MICROWAVE THEORY
AND TECHNIQUES
Baltimore-— November 21

“Spectrum Utility in Space Communi-
cations,” C. T. McCoy, Philco Corp.

MILITARY ELECTRONICS
Dayton—1ecember 1

“Military Aspects of an Advanced ln-
strument Landing Technique,” F. H. Bat-
tle, Jr., Airborne Instruments Lab.,
Mineola, L. 1.

Dayton—October 20
“USAN Calibration Program,” R. Bai-
ley, Dayton Air Force Dept.
Dayton-—September 15

“Abilities of Disabled,” H. Viscardi, Jr.,
Abilities Inc., Albertson, L. 1.

NUCLEAR SCIENCE
Atlanta (Oak Ridge)—December 15

“Microwave  Measurement  Tech-
niques,” L. Fisher, Polytechnic Research
and Development Co.

Propuct ENGINEERING
AND PRODUCTION

Philadelphia—December 7

“Maintainable Electronic Equipment
Design,” R. Swengel, AMP Inc., Harris-
burg, Pa.

“Practicability of Throw Away Main-
tenance,” . F. Tryon, US Army Signal
Corp., Fort Monmouth, N. J.

RADIO FREQUENCY INTERFERENCE

Fort Worth—November 29

“QOscillators and R. I, Circuitry,” V. L.
Brown, Texas Instruments, Dallas.
Fort Worth—November 22

“Power Converters, Regulators, and
DC Amplifiers,” O. ]. Cooper, Texas In-
struments, Dallas.

San Francisco—November 15
Nomination of Candidates for Office.

RELIABILITY AND
QuaLITY CONTROL

Metropolitan New York—
December 5

“A Measure of Reliability and Informa-
tion Quality in Redundant Systems,” S, A,
Rosenthal, American Bosch Arma Corp.,
Garden City, N. Y.; H. Jaffe and M. D,
Katz, Sperry Gyroscope Co., Great Neck
L.I,N. Y.

SPACE IELECTRONICS
AND TELEMETRY
I’hiladelphia—December 8

“Magnetic-Orientation Control of Spin
Stabilized Satellites,” Dr. W. Manger,
RCA Astro Electronics Div., Heights-
town, N. J.
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SYNTRONIC INSTRUMENTS, INC.
Yoke Specialists

Dr. Henry Marcy, President, illustrates the versatility
of Syntronic’s yoke design, one of the reasons why major
C.R. tube manufacturers recommend Syntronic Yokes.
Other factors are:

1 Exceptional manufacturing uniformity.
Achieved by unique pepperpot tube testing—the
most comprehensive method known for precise meas-
urement of spot uniformity . . . to attain extremely
accurate focusing. For technical details, request
ELECTRONIC INDUSTRIES reprint # 6-57 from
Syntroniec.

2 Syntronic yoke procedure originated the in-
dustry standard for specification correlation be-
tween yoke, c.r. tube and circuitry. For a helpful,
time-saving checklist covering all physical and elec-
trical yoke parameters and their determining condi-
tions, request ELECTRONICS reprint # 12-59 from
Syntronic. Thorough correlation enables Syntronic
to guarantee accepted specifications.

3 Just about any type of yoke you can dream up
can be designed and built by Syntronic Yoke Spe-
cialists. The industry’s greatest range of winding
machines can produce an infinite variety of coils.

4 The industry’s broadest yoke line . . . already
tooled for quantity production. Or yokes can be
custom designed to your precise requirement.

Call your nearest Syntronic Rep today.

BOSTON-NEW ENGLAND:
Stan Pierce ¢« Phone: NOrwood 7-3164
NEW YORK AREA: B .
Bressler Associates © Phone: N. Y. OXford 5-3727
N. J. UNion 4-9577
PHILADELPHIA AREA:
Massey Associates ¢ Phone: MOhawk 4-4200

°
Massey Associates « Phone: APpleton 7-1023 5 ”[j O”Z(

WASH.-BALT. AREA:

INDIANAPOLIS: YL & y AT O .
Joe Murphy e Phone: VIctor 6-0359 INSTRUMENTS, INC.

LOS ANGELES: 100 Industrial Road, Addison, lllinois
Ash M. Wood Co. ¢ Phone: CUmberland 3-1201 Phone: Kingswood 3-6444

YOKE SPECIALISTS

IRE Booth 2711
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Davis, R. G., Dallas, Tex.
Day, R. L., Los Angeles, Calif.
Demskey, S., Havertown, Pa.
Desposito, S. F., New York, N. Y,
Diesel, T. J., Palo Alto, Calif.
Dodson, E. E., Baltimore, Md.
Donnellan, S. J.. Jr., Glen Cove, .. I,, N. Y,
Dorsam, T. J., Ir., Philadelphia, Pa.
Dougherty, M. W., New York, N. Y.
Dow, J. J., Corona, Cualif,
Drugan, J. R., Sun Valley, Calif.
Edman, 1’., I’oughkeepsic, N. Y.
Fdwﬁl’(h. W. B., Jr., Richardson, Tex.
Fikenberg, A. l' Baltimore, Md.
Eisner, G., \\'()u(ll.'md Hills, Calif.
Elder, F. I.., Oklahoma City, Okla.
Elliott, GG. M., St. James, Man,, Canada
Emero, R. F., Reading, Mass.
Escude, J. C., Newton, Mass.
Evans, A. L., Baltimore, Md.
Feijoo, J. A., Sherman Oaks, Calif.
Feldmeier, . R., Philadelphia, Pa.
Ferry, B. A., Redstone Arsenal, Ala,
Fiala, H. E., l.os Angeles, Calif.
Fishbein, S., Washington, D. C.
Fleischer, A. A., Goletta, Calif.
Fox, H. M., Haddonfield, N. J.
Franks, R. K., Annapolis, Md.
Freeman, P. H., Great Neck, I.. I., N. Y.
French, E., San Guabriel, Calif.
Gibson, H. B., Elizabeth, N. J.
Gill, D. J., Mobile, Ala.
Giorgio, F., Midvale, Utah
Classey, R, W., Whiteshoro, N. Y,
Glen, G. E., Falls Church, Va,
Golmis, T, L., Whittier, Calif.
Gomez, A. D., San Diego, Calif.
Gonick, J. G., Kensington, Md.
Greenberg, 1., Los Angeles, Calif.
Griffith, W. F., Utica, N. Y.
Haidemenakis, E. D., New Brunswick, N. J.
Halacy, D. S., Jr., Glendale, Ariz.
Hale, I.. F., Mobile, Ala.
Halford, J. R., Redstone Arsenal, Ala.
Hawley, E. B., Framingham, Mass.
Heckert, G. P., San Francisco, Calif.
Helme, G. H., Baltimore, Md.
Hetrick, E. H., Fremont, Ohio
Hieber, J. C., Jr., Dewitt, N. Y.
Higgins, W. T., Alexandria, Va.
Hladky, W., Chatham, N. J.
Howden, P. F., Arcadia, Calif.
Hughes, W. L., North Syracuse, N. Y,
Hunter, I. R., Silver Spring, Md.
lig, F. J., East Aurora, N. Y.
Jackson, R. W., Jr., Warren AFB, Wyo,
Tanei, S. J., Franklin Park, Il
Jennings, J. I., Tr., Chicago, TI.
Jensen, J. A., West Vancouver, B. C., Canada
Johnson, L. V., Las Vegas, Nev.
Johnson, R. H., Jr., Dover, N. J.
Jolicoeur, R. A., Southboro, Mass.
Jones, D. L., Kensington, Md.
Jones, H. E., Needham Heights, Mass.

Kamens, B. H., Thomaston, Conn,
Kenneally, W. J., Baltimore, Md.
Kimmel, M. J., Pasadena, Calif.
Knapp, G. H., St. Petersburg, Fla.
Knuijt, M. J., Wauwatosa, Wis.
Kolondra, F., West Orange, N. J.
Kruschke, E. A., Amery, Wis.

L.amb, K. D., Orange, Calif.

Lambert, A. Gi., Mountain View, Calif.
Layton, F. W, Mesa, Ariz.

lepanto, P’. ]., Arlington, Va.
Lintner, P. D., Oswego, Ore.

Little, R. 1., Idaho Falls, Idaho

Lock, M. K., Mobile, Ala.

l.ong, V. L., Beaverton, Ore.

lowe, E. H., Ir., Memphis, Tenn.
Lynch, G. J., Albuquerque, N. M,
Lyons, F. T., Syracuse, N, Y.
MacFadyen. J. C., Newton, Pa.
Mahan, R. E., West Sacramento, Calif.
Mainieri, A. J., Rosario, FCNGBM, Argentina
Maino, L. T., Ir., Fort Huachuca, Ariz.
Maisel, L., Hicksville, I, I., N. Y.
Matzke, A. F., Minneapolis, Minn,
Mayfield, G. L., Jr., Albuquerque, N. M.
Maywald, D. W., Des Plaines, Il
McCormick, C. G., Dallas, Tex.
McMurray, W. D., Cary, N. C.
McReynolds, E. B, Jr., San Jose, Calif.
Meinelt, K. H., Phoenix, Ariz.
Melville, J. T., New York, N. Y.
Menkes, A. B,, New York, N. Y.
Meth, I. M., New York, N. Y.
Mingione, J. A., Downingtown, Pa.
Moneno, W. J., E. Syracuse, N. Y.
Morgan, A. A., Seattle, Wash.
Mullin, B. M., Arlington, Va.

Mullo, M. P., Worcester, Mass.
Najita, K., Honolulu, Hawaii

Najork, J.. Northbrook, Il

Nakahara, T., Osaka, Japan

Niccolini, M. E., Arlington, Va.
Norvell, B. E., Pelham Manor, N. Y,
Odell, H. A., Kirkuk, Iraq
O'Donnell, V. C., Little Falls, N. J.
Okino, H., Winston-Salem, N. C.
Olsen, V. O., Northridge, Calif.
O'Neill, J. J., Commack, L. I., N, Y.
Parfrey. W. M. J., Herts., England
Paris, ). C., Hyde Park, Mass.

Parrott, E. A, Wokingham, Berkshire, England

Patton, F. K., Los Altos, Calif,
Pera, C. A., Lima-Peru, S. A,
Peterson, A. E., Jr., Whippany, N. J.
Petty, GG. W., Redwood City, Calif.
Pittler, GG. M., Syracuse, N. Y,
Pratt, P. D., Tacoma, Wash.

Ranzi, 1., Rome, Italy

Rawlings, J. H., Fullerton, Calif.
Recine, T. D., Rochester, N. Y.
Reed, W. L., Norfolk, Mass.

Reid, R. A., Jr., Williamstown, Mass,
Reifer, J. C., Oshkosh, Wis.
Rhinehart, N. G., Altadena, Calif.
Robinson, 8. C., New Albany, Ind.
Rohel, G. Z., Chicago, 111

Rosenberg, A. C., Bethesda, Md.
Rosenblatt, A., New York, N. Y.
Saklem, S. J., Altadena, Calif.
Sander, K. F., Cambridge, England
Sanker, B., Silver Spring, Md.
Sauber, C. R., San Diego, Calif.
Schaefer, R. A., Timonum, Md.
Schafer, D. C., Fayetteville, N. Y.
Scherrer, 1., Neuchatel, Switzerland
Schwan, A., Jr., Lynchburg, Va.
Shapiro, A. .., Philadelphia, Pa.
Shrader, D. J., Salem, Mass.
Skillman, W. A., Linthicum Heights, Md.
Smithpeter, C. H., Otis AFB, Mass.
Snider, J. B., Boulder, Colo.

Spitze, J. M., Berkeley, Calif.

Steele, F. H., Huntsv-lle, Ala.
Strasilla, U. }J., Framingham, Mass.
Stump, G. C., Jr.. Cupertino, Calif.
Sugaya, H., Eindhoven, Holland
Suhler, S. A., Houstorn, Tex.
Sullivan, M. M., Wilmington, Mass.
Satton, A. J., Cold Spring, N. Y.
Stomberg, . H., Lake Stevens, Wash.
Taggart, J., lLaurel, Nd.

Taylor, J. W., Fullerton, Calif.
Teklits, F. A., Warminster, Pa.
Tharp, R. R., Houston, Tex.
Thielen, J. W., Santa Cruz, Calif.
Thomas, L. C., Camden, N. J.
Thompson, C. J., Riverside, Calif.
Tritter, L., Malden, Mass.

Turner, J. G., Encino, Calif.
Urquhart, E. H., Houston, Tex.
Valstar, J. E., Garden Grove, Calif.
van der Esch, . B,, Syracuse, N. Y.
Vanslette, R. A., Medfield, Mass.
Venier, GG. 0., Ottawa, Ont., Canada
Wald, H., Astoria, L. 1., N. Y.
Walder, J., Baltimore, Md.

Walker, W. J., Dallas, Tex.

Watts, J. A., Moorestown, N. J
Weber, D. W., Alamogordo, N. M.
Weinberg, S. B., Yonkers, N. Y.
Welsh, D). R., Teterboro, N. J
Wheeler, .. A., Anaheim, Calif.
Wiener, L., Rego Park, N. Y,
Wilburn, C. D., Montreal, Que., Canada
Wilson, J. L., Dorval, Que., Canada
Wolf, G. L., Hazel Crest, TIL
Woodruff, H. E., Middletown, R. 1.
Woods, R. H., Cleveland Heights, Ohio
Work, C. F., Manhattan Beach, Calif.
Wyatt, T, F., Jr., Lantana, Fla.
Yoshida, T., Yokohama, Japan
Young, I.. S., Los Angeles, Calif.
Zames, I. 1., New York, N. Y.
Zanella, V. J., Federal Way, Wash.
Zielony, M. A., Haddonfield, N. J.
Ziemendorf, E. F., Niagara Falls, N. Y.
Zuch, H. W, Fort Worth, Tex.

Admission to Associate

Adair, B, N., Dallas, Tex.
Atherton, D. L., Toronto, Ont., Canada

(Continued on page 46A4)
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GEO. STEVENS MFG. CO,, INC.

Mr. Jack Stevens, Vice President, displays the
Stevens’ Model 405-AM, Gearless Multiple Trans-
Sformer Coil Winding Machine for long production runs.

Since 1939 Geo. Stevens has been the preferred
supplier of coil winding machines to the electrical
and electronic industries. Many of the firm's
machines, built in 1939, are still performing pro-
duction coil winding jobs today.

Geo. Stevens has the most complete line of coil
winding machines and accessories available. For
years, the Stevens catalogs have been considered
the industry’s buyer’s guide.

72 basic machines, from which numerous modi-
fications are made to accommodate customer’s
exact requirements, are currently listed as ‘“‘stock”
machines in Catalog No. 62 and Catalog No. 61
HD. In addition, Stevens maintains a complete
engineering staff to design special machines to
wind any type of coil. Many manufacturers have
enjoyed substantial competitive advantage
through confidential collaboration with Stevens
engineers.

Stevens has machines capable of winding wire
as heavy as No. 2 A.W.G. through No. 56 A.W.G.
in fine wire applications.

A series of automatic and semi-automatic
machines are being developed. Stevens spends a
considerable sum for Research and Development
to keep their machines ahead of industry require-
ments. These machines, never before thought pos-
sible, will permit one operator to assume the role
of supervisor over several machines. Time savings
1s just one more Stevens plus.

You will find the answer to your coil
winding machine needs in the modern Geo.
Stevens plant. Visitors from all over the
world have come to the Stevens plant and
seen the most complete line of coil winding
machines made. Virtually every firm in the
world which winds coils uses one or more MFG. CO., INC.

Geo. Stevens machines Pulaski Road at Peterson
Chicago 46, lllinois
lole Line a/'(énc'/“)/lﬂﬂl/c’ny MMechienes q/“'l/'

IRE Booth 4218-20
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Quality. ..
First to last t

BAR-RING TYPE MOVEMENTS {Exclusively Triplett)

® Self Shielded
® Not affected by magnetic panels or substantially
by stray magnetic fields.

e More Torque

e Lower Terminal Resistance
ALNICO MAGNIT 13 MOUNTID
e Faster Response INSIDL SOFT 1RON RING;
FULLY SILF.SHIELDID.
o Exceedingly Rugged and Accurate
= DIt CAST ONE-PACL FRAMI

e All Case Sizes raovIOES CT ALIGNMINT
roa TOP OTIOM
SEARINGS. HOLDS IAON cort
1N EXACT ALIGNMINT.
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Rect I Fiush M tin a ”
Rectangular Flush Mounting (2%") Rectangular Flush Mounting (4 %") b eng;: 9',) b W) Rectangular Flush Mounting (6"
Model DC 227-T, AC 237-5, RF 2477 Model: DC 420-PL, AC 430-PL, Modeh BC 227-PL, AC 237-PL, Model: DC 626, AC 636, RF 848

RF 440-PL RF 247-PL
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For complete details see your Electronic Parts Distributor, or write




LINE FULLY MEETS YOUR NEEDS

The name TRIPLETT has been on instruments of specifications or provided from our large stocks of
our manufacture for more than 55 years, and is standard ranges in hundreds of sizes and types.
regarded as a symbol of customer satisfaction to We also carry in stock many semi-finished move-
industrials and distributors in all parts of the ments which can be converted readily to special
world. Our instruments can be built to customer customer needs.
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MILLIAMPERES

> ey

Tilting Case Portable Model 420-U Unimeter 44" Model 234 Unimeter Stand
Model: 325 (D), 335 (AC) with mirror scale
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MILLIAMPERES i . MILLIAMPERES
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 TRIPLETT ELECTRICAL INSTRUMENT COMPANY
Quality. . BLUFFTON, OHIO

First to last




Membership

(Continued from page 42.4)

Atkinson, D. A., Bradford, Pa.

Auger, M. E., Jr., Schenectady, N. Y.
Barello, . I. U., Milan, ltaly

Basler, J. A., East Greenwich, R. L.
Binachi, G., Rome, Italy

Birns, M. L., Pleasantville, N. Y.
Blanchet, R., Montreal, Que., Canada
Boggett, D). M. E., Grimsby, Lincs, England
Camden, ). E., Los Angeles, Calif.
Carlson. E. I.., Hudson, N. H.

Chen. Y-B., Rochester, N. Y.

Chorney, G. 1., Chicago, Il

Christie, R., Edmaonton, Alberta, Canada
Conroy, J. R., Colorado Springs, Colo.
Cook, ]. W., Rowayton, Conn.

Curran. J. D., Biloxi, Miss.

Curry, W. H., Jr., Sheboygan, Wis.
d’Afflito, G. A., Naples, Italy
DeMartino, A. J., Plainview, L. I, N. Y,
Daolan, F. E., Toronto, Ont., Canada
Ford, C. J., York, Pa.

Fullbright, H. I., 111, Atlanta, Ga.
Gray, H. }., Beverly Hills, Calif.
Hanaunel, M. D., Istanbul, Turkey
Harleman, T, W., Vandalia, Ohio

Harris, G. J., Metairie, La.

Harrison, R. J., St. Boniface, Man., Canada
Honour, J. H., Jr., Paterson, N. J.

Ide, M., Tokyo, Japan

Jaytanie, J. M., Sherburne, N. Y.
Johannessen, K. M., Glendora, Calif,
Johnsen, R. W., Milwaukee, Wis.

Jones, W. 1., Ellerson, \a.

Joshi, S. B.. Poona City, Maharashtra, India
Khouri, D). E., Waltham, Mass.

Kuhn, J., Kitchener, Ont., Canada
Lawrence, W. R., AP’O 23, New York. N. Y.
Lumb, J. I, Vancouver, B. (., Canada
Macl.afferty, W. C., Walla Walla, Wasa.
Mallon, J. A., Ludlow, Mass.

Martin, D., New York, N. Y.

McCartney, M. A., Rolling Hills, Calif.
McKnight, B.. Philadelphia, Pa.
McSweeney, W. R., Williamsville, N. Y.
Montgomery, R. L., Rock Springs, Wya.
Moskowitz, L. S., Winston-Salem, N. C.
Mullane, J. T., Richmond Hill, L. I., N. Y.
Naeher, W. F.. Arlington lleights, 11l
Nagle, C. L., Omaha, Nebr.

Navis, R. W., Flushing, L. I, N. Y.
Noren, R. G., Detroit. Mich.

Nowell, J. 1., St. Boniface, Man., Canada

Paintner, J. P., Phoenix, Ariz.
Paleshnuik, J. A., Winnipeg, Man., Canada
Parker, R., Buffalo, N Y.

Patterson, R, J., Palmyra, N. J.
Rauzina, V. C., Philadelphia, Pa.
Riccardi, J. A.. Oklahoma City, Okla.
Robben, J. D., Belmont, Calif.
Schneider, M., "ennsauken, N. .
Schwartz, A., White I'lains, N. Y.
Sexton, D. W., San D-ego, Calif.

Sheets, C. E., Los Anyeles, Calif.
Siedare, R. J., Chicago, 111

Simmers, R. C., Harrisbury, Pa.

Smith, W. A., Hasbrouck Heighis, N. J.
Soarks, M. M., Silver Spring. M.
Terada, T., Oura-gun, Gunma-hen, Japan
Thalls, W., Arlington Heights, 1L
Verhovnik, V. J., Toronto, Ont., Canada
Vick, E., Jr.. Colonia, N. I.

Vittitow, R. K., Owen~boro, Ky.
Vaight, C. L., Chicago. 11l

W aliren, P.. Roslags Nashy, Sweden
Welch, I'. L., Twin Falls, Idaho
Welch, W., Arlington, Va.

Wiley, C. M., Chicago, Il

Worban, R. A., Chicago, IIL

Young, R., los Angeles, Calif.

N

New Digital Computer System
To Process Exhibit Interests
of 80,000 Engineers at
Largest Electronic Industry
Convention

New York, N. Y.—\When 80,000 elec-
tronics engineers and executives convene
at the N. Y. Coliseum and Waldorf Astoria
this March for The IRE Convention and
Show they will participate in the first use
of “Lead-Master,” a new digital computer
system for conveying specific attendee
interests, and names, back to each partici-
pating exhibitor at trade and public con-
ventions. It is expected to start a trend to-
ward saving a great deal of time and head-
aches for attendees and exhibitors alike at
such gatherings.

46A WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE
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Sales leads through the “Lead-Master” electronic
convention process come out of the High Speed
Printer at 1500 lines per minute. Each pre-gummed,
perforated label contains the personal information
of an individual who visited a particular booth. The
cost to that booth’s exhibitor for this lead is about
3¢. Data Patterns, Incorporated, New York business
system specialists, developed the process which
will be used for the first time at this year’s IRE Con-
vention and Show for 80,000 electronics engineers.

New Products

0O

Almost 1,000 exhibitors and 30 IRE
technical meetings will be monitored dur-
ing the Show period, March 20-23, ac-
cording to Data Patterns, Incorporated,
New York business system specialists who
developed “Lead-Master.”

The Institute of Radio IEngineers, the
largest technical organization of its kind in
the country, expects heretofore unattain-
able attendee benelits to accrue at this
year's convention. Engineers will be able
to “leave” their names instantly at any
booth without writing it, have literature
sent direct to their offices without carrying
it, and in the process save at least 25% of
the time now consumed in waiting in
groups at booths of interest to fill out
query cards. Exhibitors need no special
cquipment in their booths, save a pencil,

(Continued 2 page 48A4)
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4 ROTARY SELECTOR SWITCHES

5-Second wafer replacement eliminates maintenance which
otherwise could take a full day or more, saving valuable time
and increasing reliability. Simply withdraw dust cover, lift
out any wafer and replace at once. No unsoldering or disas-
sembling. No wire removing. Virtually unlimited choice of
switch circuits. Up to 36 wafers per switch as needed.

134" x 1%” Rotary Selectar Switch, Series RS15.
Manually {ilustrated:, motor or so enoid
operated.

2Y4"12%, " Rotary Selector Swili.h, Series RS21.
Solenoid, manually or motor cperated.

@
i »”)

P
°

37 x 274" Rotary Selector Switch, Series RS30.
Manually (illustrated), solenoid or motor
operatel

47 x 4 Rotary Selector Switch Series RS40.
Motor (illustratzd:, manually gr solenoid
operated

)

4 THIN DIGITAL & BINARY MODU-
LAR THUMBWHEEL SWITCHES

Only ;" panel space needed per module, 3/16" for lighted
type. Instant, clear 1-mumber-at-a-time readout. Available in
permanent or removable wafers in 8, 10 or 12 positions up to
.36 switches per modular assembly. Vertical or horizontal

positioning.

Permanent wafer type, Series TS8-P.

Removable wafer type, Series TSD-R. For con-
tinuous operation applicatians where in-
terruptions must be neld to an absolute
minimum.

New‘

omplete
Line of
Rotary
Switches

FOR CRITICAL
RELIABILITY APPLICATIONS. ..

Sets a New Standard for Serviceability & Flexibility

IRE
Booth
1925

e Many models presently supplied for military requirements
where exceptional reliability is paramount.

® Quick changing of programs, configurations, circuits.

e Maintenance problems completely eliminated by unique
S-second wafer replacement models.

® Forlengthy, trouble-free operation, specify CDI switches.
Write for technical details today.

Patent No. 2,841,640,

patents pending

CHICAGO DYNAMIC INDUSTRIES, Inc.

@ PRECISION PRODUCTS DIVISION
1725 Diversey Blvd., Chicago 14, lllincis
Phone: WEllington 5-4600

-

NEW 400-Position Rotary Swlitch with Mainte-
nance-Saving Remavable Walers, Series RSG.
Types RSG-40 (4°x47) and RSG-30 (3°x3°)
have 20 standard wafers. 1 Geneva con
trol unit and 1 control water for handling
up to 400 and 200 positions resoectively
Type RSG-21 (2°x27) utilizes 10 standard
wafers, 1 control unit and 1 control water
tor handling up to 100 positions. Available
with any standard multi-position indi
cating dial

Permanent waer type, Series TSB-P,

Removable water type, Series TSB-R. For
pplicat whe t time is
valuable and rapid servicing a recessity.

Unigue Multi-Deck Rotary Thumbwheel Switch,
Series TM. Available with 2, 3 or 4 XXXP
or epoxy 9.c. 1" wafers in any com-
bination of 8 or 10 position binary and 8,
10, 12 os 16 position digital switches, all
manuallt operated by a single 4 “ thumb-
whezl. Instant, accurate readability. In-

tegral hghting available.
__+

PROCEEDINGS OF THE IRE
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and they also collect nothing.

The entire registration tabulation pro-
cedure is assumed by Data Patterns, In-
corporated in the “Lead-Master™ process.
Special coded “Lead-Master™ pocket cards
are distributed to all attendees and special
Booth Signs to all participating exhibitors.

The names of those visiting any given
booth are provided, at end of Show, as
“sales leads” to cach exhibitor, back at his
plant, in the form of pre-gummed, perfor-
ated labels at a cost of about 3¢ per lead,
ready for mailing or ficld follow-up.

In addition, the answers to product
preference and industry questions from all
attendees are provided both the exhibitors
and the Exhibit Manager, who also re-
ceives a complete, alphabetical attendance
record as the Show closes. A daily alpha-
betical list including cach individual's
name, firm and hotel will also be provided
the Exhibit Manager for posting in the
Coliseum as an aid to attendees in locating
fricnds and customers from out of town.
This information is over and above the
over 2,000,000 lead labels the firm expects
to process for IRE exhibitors,

Special visitor traffic analyses useful to
researchers and of interest to sales, market-
ing and management executives will soon
be published by Data Patterns, Incorpo-
rated as a by-product of attendance records
at the Show. Additional trade and public
exhibitions to be processed will continu-
ously add to these heretofore unavailable
findings. Exhibit Managers in Chicago,
Boston, Atlantic City, Washington and
Philadelphia in addition to New York have
indicated plans to offer their exhibitors
“Lead-Master” as an integral part of their
show “Package” starting in 1961,

The firm is utilizing the Burroughs 220
computer in addition to other off-line
equipments, including a 1500 line per
minute high speed  printer, to process
“Lead-Master.” A hand-picked task force
of economists, mathematicians, program-
mers and operators drew upon their own
convention experience and trade question-
naires to produce “lead-Master.”

C-Band Attenuator
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These ma :turers have invited PROCEEDINGS
readers to write for literature and further technical
information. Please mention your IRE affiliation.

A new direct reading 0-100 db C-Band
attenuator has been approved by Transco
Products, Inc., 12210 Nebraska Ave., Los
Angeles 25, Calif. The unit has coaxial
type N connectors and is motor actuated
from O to 100 db in less than 50 seconds.
Attenuation is accomplished by inserting
2 glass cards transversely into waveguide.
The direct reading dial is accurate to 0.1
db or £19% of dial reading at calibration
frequency. Actuation is accomplished by
means of a two way switch with spring re-
turn to a neutral position and/or switch
selection of 5 preset positions between 0
and 100 db. VSWR is under 1.5 from 5.0 to
5.8 kmc (under 1.1 at one frequency), in-
sertion loss is 1.0 db maximum. The 19
inch rack-mountable panel shown is op-
tional. Another option offers waveguide
flanges instead of coaxial connectors. For
details write to the firm.

Klystron Power Supply

ELTSTRON POWER V"l' 0L 621

W firraden
3 -~ 3 —
n B 7/ .

|
@00
006

Sperry Microwave Electronics Co., Div.
of Sperry Rand Corp., Clearwater, Fla.,
announces the availability of a new 700
volt klystron power supply, Microline
Model 62A3. This unit was designed for
the large majority of klystrons requiring
beam voltages not exceeding 700 volts.
Specifications include:

The beam is continuously adjustable
from —200 to —700 volts, 0 to 70 ma, 1
volt line regulation, with 5 mv maximum
ripple.

Reflector: 0 to 1000 volts, 0.19, regula-
tion, with 5 mv maximum ripple.

Filament: 6.3 volts ac, 0-2 amperes.

Metering: Panel meter has 29, ac-

New Products

0 00O

curacy, switched between voltage and cur-
rent on beam. Reflector voltage is read
directly from multi-turn dial.

Modulation: 0 to 150 volts, pp, all
waveforms, Sawtooth: 40 to 400 cps,
Square wave: 200 to 2000 cps, Sine wave:
line frequency, External modulation: di-
rect, External modulation amplitied.

Power requirements are 105 to 12§
volts, 50 to 60 cps, approximately 220
watts. Size is approximately 8X12X16
inches. Weight is 32 pounds. Price is $550.

AMP Names Maslin
Product Sales Manager

Al Maslin has been appointed product
sales manager for the AN Pin-cert printed
circuit edge connector line being manufac-
tured by AMP Incorporated, Harrisburg,
Pa.

The firm announced the Maslin ap-
pointment shortly after a corporate de-
cision to make printed circuit connectors a
distinct and separate product division, in
line with the increasing usage of printed
circuitry in the modern electronic equip-
ment concept.

Maslin, who had been a district sales
engineer for AMP on the West Coast, will
be transferred to the firm’s home offices in
Harrisburg, Pa. Maslin has become fa-
miliar with numerous aviation and avion-
ics firms located throughout the Far \West,
during his six years of experience in that
section of the nation as a sales representa-
tive,

(Continued on fage 30.-1)
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WHICH OF THESE
FAMOUS NATIONAL
RECEIVERS

FIT YOUR
APPLICATIONS IN
THE LABORATORY

. T

...IN THE FIELD

@®
For further information write to:

NATIONAL RADIO COMPANY, INC.
37 Washington Street, Melrose 76, Mass.

A wholly owned subsidiary of National Co., Inc.

Export: AD AURIEMA, INC., 85 Broad Street, New York, N. Y.
Canada: CANADIAN MARCONI CO., Toronto 17

*Slightly higher west of the Rockies and outside the U.S.A.

PROCEEDINGS OF THE (RE March, 1961

The NC-400 and the HRO-60 have the important features
necessary for the following uses, and many more:

Site to Site Crystal Manufacturing
Communications Shipboard

Facsimile Applications ~ Communications

Teletype Broadcast Monitoring

Missile Tracking Common Carrier Services

Geodetic Survey Aviation Services

These receivers are presently utilized by such diversi-
fied services and industries as:

Various government services including, Marine,
Meteorological, Public Safety, Disaster Units and
Civil Defense, as well as Testing Laboratories, the
Petro-Chemical Industry, Electronics Manufacturing
Test Facilities, Public Utilities and others too numer-
ous to list here.

The NC-400 is a multiple purpose, general coverage receiver with single-
sideband facilities and a tuning range of 540 kc to 31 mc in 7 bands, char-
acterized by extreme stability, image rejection and general versatility. Sensi-
tivity—1 microvolt for 10 db signal/noise ratio. Selectivity—100 cycles to 16
ke. 3.5 ke upper and lower selectable sideband positions provided with 14
tuned circuits, SSB product detector, and optional mechanical filter housing.
Special “fast-atfack-slow-release” AGC circuit.

Diversity—Basic receiver can be operated from master oscillator. An accessory
Diversity Modification Kit allows choice of internal or external control of all
oscillators. Rear panel selector provisions allow use of any NC-400 receiver
either as master control or slave fed from other oscillator sources. Any one of
five crystal controlted channels may be selected if desired, for repetitive spot
frequency applications. Suggested list price: $895.00*

The HRO-60 receiver, the latest in the long series of the most famous com
munications receivers in the world, is characterized by extreme frequency
coverage from 50 kc to 54 mc. The use of separate plug-in coil sets for discrete
frequency ranges provides extreme versatility and resetability for any ap-
plication. Two RF stages and double conversion result in remarkable low noise
and image-free reception.

Suggested list price: $745.00*

Investigate the many uses of these National receivers foryour specific require
ments.
IRE Show—Booths 1405-07 ond 3506-08
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(Continued from page 464 )

New Plant for Delta
Semiconductors

J. G. Hammerslag, president of Delta
Semiconductors, Inc., announced the first
step in an expansion program, with the
opening of their new plant in Newport
Beach, Calif. Delta makes a line of glass
silicon computer switching and all purpose
diodes.

The research and development staff,
headed by Gordon A. Nielsen, has devel-
oped completely new processing equip-
ment that is said to provide faster and
more efficient production. One of the ma-
jor problems facing semiconductor manu-
facturers is a relatively low rate of yield of
diodes with acceptable parameters. Ham-
merslag states that this newly developed
machinery coupled with in-production re-
liability checks have provided his firm with
substantially higher yield rates of accept-
able parameter diodes.

Linear Motion
Potentiometers

A new series of } inch diameter linear
motion potentiometers for servo control
systemsand instrumentation transducers in
aircraft and missile applications is being
offered by Markite Corp., 155 Waverly
Place, New York 14, N. Y. The precision
units are said to be applicable in designs
with inherent space limitations and high
performance, continuous-duty require-
ments.

-

In these potentiometers the resistive
element embodies a solid raised track of
conductive plastic integrally co-molded,

50A
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These manufacturers have invited PROCEEDINGS
readers to write for literature and further technical
information. Please mention your IRE affiliation.

together with terminals and taps, to an in-
sulator base of phenolic resin of matched
thermal expansion coefficient. The conduc-
tive plastic track can be provided with a
wide range of electrical resistivities. The
potentiometers are also characterized by
low electrical noise and an ability to resist
vibration as well as shock loading in excess
of 100g without malfunction.

The series, currently covering catalog
Types 3239 and 3209, is designed to fill
MIL environmental specifications. These
potentiometers offer independent lineari-
ties of +0.5% or better, and are available
with element resistances ranging from 1K
to 20K ohms. Type 3239 has a shaft stroke
length of 1.587", and Type 3209, a shaft
stroke length of 0.600”. Other stroke
lengths can be provided to meet special
requirements. Shaft and } inch diameter
cylindrical case are fabricated of stainless
steel, and overall case lengths are 4.694 and
2.226 inches respectively. They are de-
signed to withstand as much as 1000v rms
without dielectric failure.

Glass Insulating Paper

A series of new applications are demon-
strating the ability of Tissuglas—to solve
unusual electrical, thermal, and electronic
problems,

Tissuglas, an all-glass insulating paper,
is a product of American Machine &
Foundry Co., Amflex Products Dept.,
Springdale, Conn. It is available in thick-
nesses as low as 0.0006 of an inch, and is
uniform in texture and electrical resist-
ance.

The newest application is as a base for
electroluminescent lamps. These lamps are
flexible panels as thin as ¢ of an inch. The
resulting lamps are said to be the brightest,
clearest and most uniformly textured light
of any electroluminescent panels on the
market today.

Another application is in the manufac-
ture of bonded strain gages. Tissuglas, in
this application, is used as a saturating
base. In this use, its ability to pick up
resins in uniform thicknesses (a function of
its patented floc-free matting) gives the
gages uniform resistance and high tem-
perature stability.

Tissuglas is also finding a new market
as a component for printed circuit mate-
rials. In this application, the material is
laminated with a very thin copper foil. \s
an example, the one mil Tissuglas together
with the § mil copper produce the thinnest
and most flexible printed circuit material
now available.

WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE
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Tissuglas is a sheet of matter submicron
glass fibers made on a specially adapted
paper making machine. Its properties as
an insulating material are: melting tem-
perature above 1,200°F; thicknesses from
ultra-thin (0.0006 inch) to 0.012 inch; pore
sizes from 8 to 90 microns; and a dielectric
of 370 to 2,370 volts. Produced in any
width up to 38” and in continuous rolls.

Fifteen-Inch
Infrared Window

A fifteen-inch infrared window used in
detection systems for missile guidance and
space surveillance, has been produced by
Hughes Aircraft Co., scientists at Newport
Beach, Calif.

The window, a solid casting of ger-
manium 15 inches in diameter and half an
inch thick, will expand the view area of
infrared sensors which have been limited
in lateral angle of vision by smaller viewing
devices.

Although it is no more transparent to
the human eye than a chunk of solid lead, it
is optically clear for an “eye” that sees at
infrared wavelengths.

Using a unique CUP (casting for ultra
purity) technique. Hughes scientists have
succeeded in producing windows of an op-
tical purity of one foreign atom in ten
billion.

Heatsink Fixture for Servo
Component Testing

Angler Industries, Metuchen, N. ., an-
nounces a new series of fixtures used to
hold servo type components under test.
They feature accurately standardized
thermal characteristics, and extremely fast
acting, high thermal resistance rota-way
holding clamps. Test units such as syn-
chros, resolvers, motors, generators, po-
tentiometers, and so forth, can be tested
with close repeatability of thermally af-
fected parameters. Device is designed to
withstand extremely adverse environ-

(Continued on page 52A4)
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PRODUCES MORE AND DELIVERS FASTER
FAMOUS AMPHENOL COAXIAL CABLE AND WIRE

As a new decentralized division of Amphenol-Borg Electronics Corporation, R F PRODUCTS now has respon-
sibility for the engineering, manufacture and marketing of Amphenol Coaxial Cable arid Wire. To the elec-
tronics industry —and to you —this means more and faster deliveries from factory inventory of the world’s
largest selection of approved, high quality RG type cable.

R F PRODUCTS also means the consolidation of three great names in radio-frequency components —Am-
pheno!l Coaxial Connectors and Cable, IPC Coaxial Connectors, and DK Coaxial Switches. The integration of
these related component 'ines makes possible the engineering-in-depth needed to stay abreast of your de-
mands in this exacting field.

Whether you require sub-miniature coaxial cable, high-temperature flexible cable, large special-purpose
multi-conductor cable —or any of hundreds of other varieties —you'll find that R F PRODUCTS offers a com-
prehensive, single-source supply.

IRE Show: Booth 2501-03 A DIVISION OF AMPHENOL-BORG ELECTRONICS CORPORATION

@™ R F PRODUCTS @ O

DANBURY, CONNECTICUT - Ploneer 3-9272
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. NEWS
? New Products

S ——————

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

(Continued from page 50.4)

mental conditions for use in tvpe and
qualification testing of components.

Suitable for units size 5 through 19,
Price is $57.50 with one week delivery
FOB Metuchen,

Hydrogen Thyratrons

Electronic Enterprises, Inc., 65 Seventh
Ave., Newark, N. J., manufacturers of gas

and mercury vapor rectifiers, vacuum
rectifiers, grid controlled rectifiers, triodes
and hydrogen thyratrons, announces that
it has added to its line and is currently
manufacturing a hydrogen thyratron tube,
Type SC22/HI415. This tube, which is
capable of producing pulse outputs in ex-
cess of 2.0 megawatts at an average power
level of 1.6 kilowatts, was designed pri-
marily asa radar pulse modulator. The new
hydrogen thyratron tube features high
peak voltage and high current ratings, high
repetition rate, short dejonization time
and low time jitter.

A il
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Section

AKRON

“Fundamentals of Infra-Red,” J. P. Ovrebo,
Avco. 12,6760,

ALAMOGORDO-HOLLOMAN
“Application of Statistics to Engineering &
Production,” H., C. Carver, Univ. of Mich. 11/29 /60

ALBUQUERQUE-LOS ALAMOS
“Problems of Controlled Fusion,” Jack
Katzenstein, Univ. of N. Mex. 10 11,60,
Technical meeting. 11/17,60,
Annual Christmas Dance. 12,3/60,

BALTIMORE

“What We Learned with Satellites,” J. P,
Hagen, NASA, 12/5/00,

“Maryland Civil Defense Program,” Sherley
Ewing, Md. Civil Defense Agency; “Communica-
tions for Civil Defense,” Cecil Hurrison, Md. Civil
Defense Agency. 1,9, 61,

Bay oF QuinTi:
Tour of Aluminum Co. 12/7,60,

BEAUMONT-PORT ARIHUR
“Automation Equipment for Oil Terminal
Facilities,” R. L. McDaniel, Sun Oil Co. 1/10,61.
BENELUX

Inter-Society Meeting on
12/16,60,

Radioastronomy.

BincHaMTON

Plant Tour of IBM & 1401-~Chain Printer.
1/16,01,
BuENOs AIRES
“Radioastronomy,” Enrique Gaviola. 6/2/60.
“Electromagnetic  Properties of Interplane
tary Space,” ). ;. Roederer. 6 23 60,

“Solutions to One Problem of Nuclear Elec
tronics,” Alberto Jech. 6 30 60.

“Masers,” J. F. Westerkamp. 7/7 60.

“The Study of Semiconductors,” Andrea
Levialdi. 7/21/60.
“Output Measurements of a Luminiscent

Phosphor,” Norberto Majlis, llector A. Arduino.
8/11 60,

“Filters Calculation by Means of the Trans-
ference Method,” J. M. Barcala. 8, 18,60,
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“Electromagnetic Waves and Thetr Applica
tions—Infrared,” Jose Porto. 9 1 60.

Visit to Establishment Siemens \rgentina
S.A9/15/60.

“The Microwaves Spectrometer of the Facultad
de Ciencias Exactas,” J. .\, Trench, J. €, Lerman,
972200,

“Spectroscopy— General — Consideration (in
Optics and in Radiofrequencies),” H, \. Farach.
9/29 60.

“Progresses in Radar in the Last 15 Years,”
C. A. Burundarena. 10,6 60.

“Physics of the Low Temperatures,® Jo M,
Goldschvartz, 10/13 760,

“Cybernetics and  Its
Torrent. 10,20, 60,

“Kducation for Engineering, ™ Adolfo Di Marco.
11,7 /60,

“Radioastronomy in Cominunications,” Fer-
nandez Guido; “Electronic Computers,” L. F.
Rocha, 11,8 60.

“Good Sense in High Fidelity,” |, F. Duranona;
“Television in the Interior of the Country.” Marcelo
Barbieri. 11/9/60,

“Functional Music Service,” C. N. Cuttler.
11.10/60.

“The New International Regulations in Radio-
communications,” Juan Autelli. 11 11, 60,

Possibilities,” ). C.

BUFFALO-N1aGARA

“Utilization of Oscilloscopes and Test Equip
ment,” R. Lysecki, Tektronix Inc. 12 14,60.

CEDAR Rartps

Fifth Conference on communications, entitled.
“Tomorrow’s Techniques A Survey,” 9 9-9,10 ot

“Communications System for Project Mercury
Space Capsule,” William Beunner, McDonnell \ijr-
craft Corp.; Film: “Fields of the Future, Man’s Con-
quest of Sky & Space.” 10/19 60,

“Human  Survival on the Moon,” James
Gaume, Martin Aircraft Co. 11,10 60,

“Military Applications of Fuel Cells,” S, S,
Niclsen, GE Co. 12 /14,60,

CENTRAL FLORIDA
“Mistram,” F, Radclift, G Co, 10/20 60.
“Antennas,” Laverne Williams. 11 /17 /60,

Film —Progress Report on Project Mercury,
Mr, Sutterfield, NASA, PAFB 12/12 60,

CENTRAL PENNSYLVANIA
“Basic Electronic Circuit Operations,” Carl
Voltz; “Some Physical Phenomena Having Appli-
cations in Electronic Miniaturization,” J. P. Smith,
1R B-Singer Inc. 12/20,60.

CINCINNATI

“Global Communications via .Artificial Satel-
lites,” H. S. Black, Bell Tele, Labs. 12720 60,

CLEVELAND
“Transistor Assembly .\utomation,” David
De\Vitt, IBM. 12,8 60,

DatrLas
“Optical Pumping  with Magnetometer &
Frequency Standard Applications,” Peter Franken,
Univ, of Mich. 12,20, 60,

DavtoN

“How to Engineer Technical Breakthroughs,”
N. V., Petrou, Westinghouse Corp. 9,8 60.

“Self Adaptive Flight Control,” P. C. Gregory,
WADD W.PAFB. 10 6 60,

“Microfilin & TV DProgress,” W,
General Precision Lab. 11 /3 /60.

“Thermoplastic Recording,” Wayne Holden,
G.E, Co. 12/1 60,

D. Novak,

Eaver

“Large Screen Projection Television,” Ahmed
Salah El-Katoury, U.\.R. Broadcasting & TV.;
10 7 60.

“Color Television,” M. M.
Broadeasting & TV.; 11/13 60,

“TV Network in 1.A,R.”, A, M. Anter, U.A.R,
Rroadcasting & TV'.; 12/1 /600,

Kishk, U.AR.

EMPoRIcCM
Social meeting. 12/9 60,

Froripa WesT Coast

“Value Engincering,” \. A, Hoffman, General
Electric Co, 12 14 60,
Forr WorTit

Talk on the history of the IRE by Director of
Region 6, C. H. Harp. 12/13 60,

“Arc Type lon Source for Electrostatic Pro-
pulsion,” R, E. Rinehart, Convair. 1/10 61.

(Continued on page 54.4)
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THIS IS « THE

The low, flat silhouette of the Pillbox relay is uniquely suited to
printed circuit applications. The lowered moment of inertia of the
relay improves the shock and vibration characteristics of circuit
boards. It also means boards can be stacked more closely to
provide a better packaging factor.

The Pillbox is virtually impregnable to attack by any environ-
mental forces specified by relay specification MIL-R-5757D.

The Pillbox houses Filtors’ Sensi-Tork rotary relay motor which
delivers more torque per milliwatt than any other known crystal-
case rotary motor. Higher torque means higher contact pressure
per milliwatt and greater reliability under all environmental
conditions.

FILTORS,INC./RELAYS

In Conada: Filtors Division: Marsland Engineering Co.,

IRE Show—Booth 2808
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PILLBOX RELAY

e
SHOLIA

XUW 11

Moment of Inertia

New relay silhouette Standa
mlcmmlnmtum
silhouctte

Ambient Temperature Range... o vei-ne...—65 degrees C to 125 degrees C
Dielectric Strength..........c...n.. 1000 volts rms (750 volts between open contacts)
Contact Arrangements. .. ....ccveneenenrncnranncencnnen 2C (2 pole double throw)
................... Dry circuit, or 2 amperes resistive at 28 volts dc.*

Shock.

................................ 75 G's, 11 milliseconds
Vibration .10-55 cps at 0.06-inch amplitude, 55-3000 cps at 20 G's*
Switching Time.....ccoovviieninee. S milliseconds maximum at nominal coil voltage

*Higher ratings available

Pillbox refays come in two mounting styles: tab and stud. Style A-1 uses tabs spaced

in the standard printed circuit 0.2-inch grid pattern. Styde 8-1 employs % -inch 4-40

NC-2 studs. The header terminal is supplied in two styles: straight pins and hooks.
Relays are Filtors’ only products. The organization is devoted
to the design, development and manufacture of the best her-
metically sealed subminiature and microminiature relays. Sold
through qualified sales engineers only.

PORT WASHINGTON, NEW YORK
POrt Washington 7-8220, areo code 516

154 Victoria St., Kitchner, Ont.
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GAINESVILLE

Inspection of facilities at Southern Bell Tele-
phone Bldg.; 12/14/60.

“Impressions on Russia,” A, G. Guy, Univ. of
Fla.; 1/12/01.

HAMILTON

“Soviet Research in Circuit Theory & Auto-
matic Control,” M. K. Van Valkenburg, Univ. of
Illinois. 11/21/60.

“The Growth of Recorded Music.” E, H. Kin-
near, Ampex of Canada Ltd., 12/5/60.

“Fundamentals of Storage Tubes and Uses
to Which Such Devices Can Be Put,’”’ G. Mor-
ton, Canadian Marconi Co., 1/9/61.

Houston

“Potential Advantage of Smearing-Desmearing
Filter Techniques in Overcoming Impulse Noise
Problems in Data Systems,” R. A. Wainwright,
Rixon Electronics Inc.; 12/20/60.

INDIANAPOLIS
“Building Block Modules in Digital Systems,”
A. L. Anderson, Delco Radio Div.,, GMC,;
12/29/60.

ISRAEL
“Developments in H, F. transistors and their
uses,” A. Amouchi. Ministry of Def.: 11/23/60.
“The Tunnel Diode & Its Uses in Pulse Tech-
niques,” Y. Hazoni, Ministry of Defense. 12/12 /60,

Kansas City

“Magnetic Amplifiers,” Henry Patton, Aero-
mag. Inc., 12/13,60.

KITCHENER-WATERLOO
“pylse Sampling,” M. B. Crouch, Tektronix
Inc. 12,19,60.
Los ANGELES

“Technical Decision Making in Defense,”
J. H. Rubel, Dept. of Defense. 12/9,/60.

Lurnrock

“Your IRE.,” Charles Harp, Okla. Univ.
12/20, 60.

Miamit

“Tunnel Diodes,” D. Akhurst, Univ. of Fla.
10/5/60.

“Applications & Characteristics of Germanium
Power Transistors,” P. M. LaHue, Minneapolis-
iloneywell Regulator Co. 11/2/60.

“Magnetic Amplifier Applications,” B. A.
Mazzeo, Airpax Electronics Inc. 12/14/60.

MILWAUKEE

“Procedures for Determining Reliability,”
David Bair, Reliability Engrg. Assocs. 12/15/60.

MouILE

“Nose Cone Recovery & Retrieving,” E. T.
Bullock, Cook Technological Center. 12/2/60.

MONTREAL
“Manning & Operation of Microwave Systems
in Arctic & Sub-Arctic Areas,” B. A. Rorholt, Nor-
wegian Joint Signals Board. 9/26,60.
Tour of T.C.A. Repair Base. 11/23/60.
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NEw ORLEANS

“The Semiconductor Network Concept,” R. E.
Lee, Texas Instruments, Inc.; 12/2,60.

NORTHERN ALBERTA

“Microwave Lenses,” . Bidulock, Alberta
Government Telephones. 12,20,60.

NORTHWEST FLORIDA

“Scientific Data Recording Principles,” William
Craig, Ampex Data Products Co., 12/13/60.

OkranoMA CiTy
Tour of Aeronautical Center; Joint meeting
with Tulsa Section. 11/14/60.
“+X' Bar Switching,” R. L. Brown, Western
Electric Co.; 12,12/60.

ORLANDO
“Psychophysiological Aspects of Manned
Space Flight,” J. J. Rosa, AFMTC, PAFB.;
11/16/60.
OTTAWA

“Plasma Physics & the Future,” M, P. Bachyn-
ski, RCA Victor Co.; 12/1/60.

PHILADELPHIA

“Teaching Machines & Programmed Learning,”
R. W. Roop, General Atronics Corp.; 1/4/61.

PORTLAND

“Our trip to Kurope and Russia,” Dr. and Mrs.
M. L. Morgan, Electro Scientific Industries,
9, 22 60.

“Wave Forms Unlimited,” G. E. Evelsizer,
Exact Electronics, 10,20 60.

“The Application of Computers to the Design
of Communication Distribution Systems,” R. W.
Amory, Bell Tele. Labs.; 11/10 60.

“Engineering Application of Computers in
Several Asian Countries,” J. K. Delson, Consulting
Engineer, 12/5/60.

PRINCETON
“Electronics in Oceanography,” J. B, Hershey,
Woods Hole Oceanographic Inst. 11 10,60,
“Scientific Techniques of Criminal Investiga-
tion,” 1. W. Conrad, FBI. 12 8 60.

QUEBEC

“Hyperfrequencies et Optique,” Real Tremblay,
Laval Univ. 12/13 /60,

ROCHESTER
“Electronics Today & Tomorrow,” J. D. Mc-
Lean, Stromberg-Carlson. 12/6 60.
“The Growing Epic of Christmas,” Rev. W, P,
Jenking, First Unitarian Church. 12 13,60,

RomEe-UTicA
“Radio Frequency Interference Reduction,”
C. L. Fredrick, Fredrick Res. Corp.; “Radio Fre-
quency Interference,” Benjamin Lindeman, RADC,
Griffiss AFB, 12/12/60.,

SACRAMENTO
“Microwave Fuel to Power an Airborne Plat-
form,” Dr. R, L. McFarlan, IRE President.
12/10/60.
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St. Lotts
“Environment of Manned Space Systems,”
A. J. Cacioppo, Goodyear Aircraft Corp. 11 /10/60.
“The Matric Computer,” P, M. Honnell, Wash-
ington Univ, 12/6/60.

SaLt Laxe City

“A Survey of Low-Noise Amplifiers at Micro-
wave & Higher Frequencies,” Glen Wade, Raytheon
Spencer Lab.: 11/29/60,

“The Inter-Continental Ballistic Missile,’
D. F. Folland, Sperry Utah Engrg. Lab.; Films:
“On Target” & “Photograph Earth.” 12/8/60.

“Solid State Traveling Wave Masers,” H. E. D.
Scovil, Bell Tele. Labs.; “Systems Aspect of Maser
Research,” K. D. Reed, Bell Tele. l.abs. 12/16/60,

SAN ANTONIO-AUSTIN

“The Silicon Unijunction Transistor,” C. W,
Martin, GEEIA Regional Off., USAF, 10/19/60.

“Development of Ground Station Instrumenta-
tion for the Transit Navigation Satellite,” G. G.
Moore, Univ. of Texas, 11/9/60.

“Stereo Geometry Measurements,” P. W.
Klipsch, Klipsch and Associates, Inc.; Sponsored by
San Antonio Chapter PG.A\; 12/7/60.

SaN DiEGo

“Deep Sea Operations of the Bathyscaph

‘Trieste’,” D. C. Jensen, N E L Lab.; 12/7/60.
SEATTLE

“Adaptive Control Systems,” R. N. Clark,
Univ. of Washington, 9/29/60.

“Brainstorming —-a technique for producing
ideas,” C. H. Clark. Boeing Airplane Co.; 10/27/60.
SHREVEPORT

“M.T.I. Radar,” V. J. Holobaugh, F.A.A.
Radar Approach Control Center; 1/3/61.

SovTH CAROLINA

“Quantum  Amplifiers, including MASERS,
Esaki Diodes and Negative Mass Amplifiers,”
A. J. MacKinnon, Western Electric Co.; Joint
meeting with ATEIL; 12 /14 /60,

ToLEDO

Tour of Enrico Fermi Atomic Power Plant,
Monroe, Mich.; 12/15, 60,

“The Transistor Story,” R. C. Clark, Ohio
Bell Telephone Co.; 1/10/61.

TORONTO

“Ultrasonic Cleaning,” C. J. McReynolds,

Canadian Westinghouse Co., Ltd.; 1/9/61.
Twin CITIES

“Microphone Design and Application,” L.
Burroughs, Electrovoice Corp.; Tour of Kay Bank
Company studios; 1/11/61.

VANCOUVER

“Direct Distance Dialing,” N. N. Harrah,

B. C. Telephone Co.; 12/12/60.
VIRGINIA

“fluman Servo Response,” M. G. Foster, Univ.
of Virginia; 12/16/60.

“Molecular Circuitry—A New Concept in
Miniaturization,” T. E. Dunn, Westinghouse Elec-
tric Corp., 1 /6 61.

(Continued on page 58A)
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TANTALUM CAPACITORS...NEW HEIGHTS IN RELIABILITY
ENGINEERED BY PYRAMID

When Pyramid tantalum capacitors with proven
dependability are incorporated into essential elec-
tronic equipment you manufacture. .. greater reli-
ability of your product is assured.

To design engineers searching for miniature elec-
trolytic capacitors with unusual capacitance stabil-
ity and a low dissipation factor over a wide tempera-
ture range, soundly constructed tantalum capacitors
are gratifying discoveries.

If the equipment you make demands small capac-
itors with explicit reliability and peak performance,
look to Pyramid for tantalum capacitors that meet
your most exacting requirements.

For full details write or call: Sales Department
PYRAMID ELECTRIC COMPANY

DARLINGTON, SOUTH CAROLINA

Canada: Wm. Cohen, Ltd., 8900 Tanguay Street, Montreal
Export: Morhan Exporting Co., 485 Broadway, N.Y.13,N.Y.

IRE Show—Booth 1212
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IS YOUR COMPANY ON
THE OFFENSE FOR DEFENSE?

SIGNAL is your introduction to the men who control the grow-
ing $4 billion dollar government radio-electronics spending

Never before have our armed forces so badly needed the thinking and

products of the electronics industry. Advertising in SIGNAL, the official

journal of the Armed Forces Communications and Electronics Associa-

tion, puts you in touch with almost 10,000 of the most successful men
in the field—every one a prospect for your defense products!

D I i

Share in the defense and the profits! Company member-
ship in the AFCEA, with SIGNAL as your spokesman,
puts you in touch with government decision-makers!

SIGNAL serves liaison duty between the armed forees
and industry. Tt informs manufacturers about the latest
government projects and military needs, while it lets
armed forces buyers know what you have to offer to
contribute to our armed might. SIGNAIL coordinates
needs with available products and makes developments
possible.

But SIGNAL is more than just a magazine. It's part
of an over-all plan!

A concerted offensive to let the government, which has
great faith in industry and the private individual pro-
ducer, know exactly what’s available to launch its far-
sighted plans. Part of this offensive is the giant AFCEA
National Convention and Exhibit (held this year in
Washington, D.C., June 6-8). Here, you can show what
vou have to contribute directly to the important buyers.
Your sales team meets fellow manufacturers and mili-
tary purchasers and keeps “on top” of current govern-
ment needs and market news.

Besides adrvertising in SIGNAL which affords vear-
round exposure by foeusing your firm and products
direetly on the proper market . . . besides participation
in the huge AFCEA National Convention and Exhibit
. . . the over-all plan of company membership in the
AFCEA gives your firm a highly influential organiza-
tion’s experience and prestige to draw upon.

As a member, you join some 175 group members who
feel the chances of winning million dollar contracts
are worth the relatively low investment of time and
money. On a local basis, you organize your team (9 of
vour top men with vou as manager and team captain),
attend monthly chapter meetings and dinners. meet
defense buvers, procurement agents and sub-contrac-
tors. Like the other 35 local chapters of the AFCEA,
your team gets to know the “right” people.

In effect, company membership in the AFCEA is a
“three-barrelled” offensive aimed at putting your com-
pany in the “elite” group of government contractors—
the group that, for example in 1957, for less than
$8,000 (for the full AFCEA plan) made an amazing
total of 459.7 million dollars!

This “three-barrelled” offensive consists of

(1) Concentrated advertising coverage in SIGNAL,
the offictal publication of the AFCEA;

(2) Group membership in the AFCEA, a select or-
ganization specializing in all aspects of production
and sales in our growing communications and elec-
tronics industry; and

(3) Attending AFCEA chapter meetings, dinners and
a big annual exposition for publicizing your firm
and displayving your products.

If youre in the field of communications and elec-
tronies . . . and want prestige, contacts and exposure
... let SIGNAL put your company on the offense for
defense! Call or write for more details—now!

Official Journal of AFCEA

Wm. C. Copp & Associates

72 West 46th Street, New York 36, New York
MUrray Hill 2-6606

Boston + Chicago - Minneapolis

Los Angeles - San Francisco
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New...comprehensive...authoritative...and

ONE DOLLAR

available now

Table of Contents

Chapter
Tunnel Diode Theory

Ratings and
Characteristics

Amplifiers
Oscillators
Switches
Logic Circuits
Test Circuits
Bibliography

Specifications

GENERAL ELECTRIC

TUNNEL DIODE MANUAL

The General FElectric Transistor Manual has long been an
industry classic . . . and now the new Tunnel Diode Manual
is completed and ready to provide you with an equally im-
portant and valuable standard reference work. Here is the
most comprehensive presentation of circuits, applications
and specifications available today for Tunnel Diodes. You
get theory, ratings and characteristics, specific applications,

Progress ls Qur Most Important Product

GENERAL @D ELECTRIC

PROCEEDINGS OF THE IRE March, 1961

test circuits, and other factors important to a circuit de-
signer. in 90 fact-filled pages.

No reference library is complete without the most com-
plete and up-to-date information in print in this important
new field. That’s why you need the new G-E Tunnel Diode
Manual. Get your copy from your General Electric Dis-
tributor today, or mail one dollar with the coupon below.

General Electric Company, Semiconductor Products Depart-

I ment, Section 54C8?2, Electronics Park, Syracuse, New York. l
Please send me the new 90-page General Electric Tunnel Diode
Manual. | enclose $1.00. (No stamps, please.)

I Name. l
Title I
C Lad T

I Address I

State

City Zone
L---------‘
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OMar is your best source for

Relays

A full staff of trained relay engi-

L Re'ays-ceneral Purpose,
A.C.&D.C.

() RelayS—Telephone Type

* Relays —printed Circuit neers . .. huge, modern facilities

3 RelayS—Plug-ln geared to meet today’s cost-
reducing production require-
* Relays —Miniature, Sub-Miniature ments and faster delivery sched-

3 Relays-Open or Hermeticaliy ules, are availoble to you at

Sealed
» Stepping Switches—a.c.

operation te 230 volts

» Switch Assemblies —standard
or Special

Comar. Efficient quakity control
system together with visual and
mechanical inspection insures
absolute uniformity and better
relay performance. Whatever
your relay problems may be,

: Comar engineers are at your
« Solenoids —Laminated or Solid

service. Send details and we will
Frame

submit our recommendations

* Coils —standard or Special quickly . . . without obligation.

Ask for new Comar catalog illus-
trating many standard basic de-
signs. Write today!

Olll&_l:/ |
lectrie

3349 ADDISON ST., CHICAGO 18, ILLINOIS

VISIT
BOOTH 2927
AT THE SHOW

RELAYS +« SOLENOIDS * SWITCHES + HERMETIC SEALING
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WicHita
“The Development of an All-Solid-State
Microwave Power Source,” T. WV, Falconer, Texas
Instruments; Joint meeting with AILEE; 10/24 60,
“Infrared Detection Systems,” D, I, German,
Infrared Tech. Gp., Boeing Airplane Co.; 11 /29 60,

V.S

FEAsT Bay
“The LARC Computer, The Fastest Computer
in Operation Today,” R. Douthitt, Remington
Rand Consultant for I' RL; Tour of the L.AR( 3
9/26 60,
“The Stanford 2-mile Electron Linear Ac-
celerator,” O, K. Snyder, Stanford Univ,; 12 28 60

EASTLRN NoR11I CAROLINA

“Application of an
puter to Utility Sy«
Power & Light Co.;
1/13/61.

fconomic Dispateh Con
"W 1L Brogdon, Caroling
flection of Office or 1961;

LANCASTER
“Tiros I--History, Development, and Opera-
tion of Satellite and Ground
Keigler, RC.\; 11/29, 00,

Equipment,” J

LEHIGH VALLLY

“Statistical Concepts in the Checkout of Mis
le-Borne  Electronic Equipment,” N. D, |
General Electrie at Space Tech, Labs.: 9728 60,
*Artificial Earth Satellites and the Tonosphere,”
G. Hame, Ohio State .\nte: 2122 00
“Ballistic Missile Guids Weapons and
Satellites,” D. R. Hagner, Bell Teol. Labs.; Joint
meeting with AIEE; 12,9 60,

(Continued on page 62.41)
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DIAMONITE

High Alumina Ceramics for
Electronic Application

Diamonite ceramics, with improved phys-
ical and dielectric strength and low loss
factors, are vacuum tight and readily
metallized.

Complete range of sizes, from diodes
to klystrons.

Design engineering service available
with specialties department for prototype
quantities.

Write for your free copy of “Electronic

| Ceramics,” which includes “Off-the-Shelf"

data ...

Products mfg.
Dept. P-3 Phone JOseph 7-4211

co,.
Shrove, Ohio

March, 1961
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LIS T i

SCALED TO YOUR MINIATURE REQUIREMENTS...Cannon's
full tine of miniature and subminiature plugs are engineered to
provide safe electrical connection in the smallest space! Whatever
your requirements — from industrial applications to extreme envi-
ronmental conditions — Cannon can solve a critical space problem.

Another reason why you should always consult the world’'s most J l =5
experienced plug manufacturer...why you should consult Cannon

for all your plug requirements. Write for literature to:

CANNON ELECTRIC COMPANY, 3208 Humboldt St., Los Ange'es 31, Calif.

PROCEEDINGS OF THE IRE March, 1961

See Cannon at Booth
2727-31, IRE Show



Eliminate Many of Your
Vacuum Problems With—

& ®

HIGH VACUUM
VALVES

GLOBE TYPE
VALVES

Of advanced design, these Series
BB Valves are preferred for ap-
plication with brazed or soldered
manifolding. Bellows assembly
easily removed for cleaning
without disturbing connections.
Sizes 1”7 to 3“—manual and air
operated models. Write for Bul-
letin 3421.1A

BRONZE BELLOWS
SEALED VALVES

Widely used at low absolute
pressures developed by KINNEY
Mechanical High Vacuum Pumps.
All bronze with Vacuum tight
bronze bellows—rising stem de-
sign. 17 to 3” sizes with Ameri-
can Standard Pipe Thread con-
nections. 1%”, 2” and 3~
Flanged connections, Write for
Bulletin 3420.1

DIAPHRAGM
SEALED VALVES

Designed to meet the needs for
rugged, dependable and inex-
pensive Valves operating at
pressures of 1 micron or higher.
Cast iron Y body . . . neoprene
diaphragm and Buna-N valve disc.
Sizes 42" to 6” . . . manual or
pneumatic operation. Write for
Bulletin 3400.1

GATE VALVES

These Valves feature minimum

N flange to fiange dimension,

f maximum conductance and very

b short flow path. Provide seal
in either direction . . .

through 12" operate under any
combination of Atmosphere/
] Vacuum. Handwheel, Toggle and
» =/ Pneumatic operation. Sizes 2” to
32", Write for Bulletin 3440.1A

VISIT THE KINNEY EXHIBIT
BOOTHS 4309-4311 AT THE
L.R.E. SHOW, N.Y. COLISEUM

KINNEY vicovm oivision

THE NEW YORK AIR BRAKE COHPANL@
363ICWASHINGTON STREET - DOSTON 30 - MASS.
Please send me the following Bulletins:

342118 [J3400.1  [J3420.1

Name

1344014

Company
Address
City

Zone State

64A
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Dr. Richard B. Adler (S'44-\48-
SM'33-F'60), Professor of Electrical En-
gineering at Massachusetts Institute of
Technology, Cam-
bridge, has been
named to the Board
of Directors of Solid
State Materials Cor-
poration of East
Natick, Mass., it
was announced by
J. P Wenckus,
President of Solid
State.

AMter receiving
the B.S.12.E. degree
in 1943 from MIT,
Dr. Adler served in the U. S, Naval Re-
serve as instructor at the MIT Radar
School until 1946, At that time he became
part-time stafl member at the Research
Laboratory of Electronics at the Institute;
he has been associated with MIT since
then in both research and teaching capaci-
ties.

His major interests have been in Cir-
cuit Theory, Electromagnetic Theory, and
Semiconductor Electronics. In 1949 he re-
ceived the degree of Sc.D. in Electrical En-
gineering.

From 1951 to 1953, he was leader of the
MIT Lincoln Laboratory Solid State and
Transistor Group. Since then, he has con-
tinued in the same field at the MIT Re-
search Laboratory of Electronics and more
recently, with the Energy Conversion
Group of the MIT Electronic Systems
Laboratory.

Dr. Adler was born in New York, N. Y.,
on May 9, 1922, He is a member of Sigma
Xi and Eta Kappa Nu.

R. B. AbLER

Stuart L. Bailey (A’28-M'36- S\ 43—
F’43) was elected a vice-president of At-
lantic Research Corporation at a meeting
of the Board of Directors on December 15,
1960, it has been announced. He has been
president of the electronics and communi-
cations firm of Jansky & Bailey, Inc., of
Washington, D. C., which was acquired
by Atlantic Rescarch in September, 1959,
He continues as President of the recently-
established Jansky & Bailey Division of
Atlantic Research.

Mr. Bailey received the degree  of
Bachelor of Science in Electrieal Engineer-
ing from the University of Minnesota,
Minneapolis, in 1927, and the Master of
Science degree from the same institution in
1928, He was a student of C. M. Jansky,
Jr., at the University of Minnesota, and
the two organized a consulting engineering
business in Washington in 1930,

Rubin Blumkin (A'50-M'S8) has been
appointed Vice President, Engineering, of

WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE
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General Resistance, Inc., manufacturers
of wire wound re-
sistors  and  net-
works. He has been
Chiel Engincer
sincehejoined Gen-
eral Resistance in
October, 1959,
Previously he
was with Olvmpic
Radio & Television,

Inc., as an Engi-
neering Depart-
ment Head in R. Brumkiy

charge of produc-

tion development work. From 1945 to
1952 he was associated with the Federal
Telecommunication Laboratories of the
International Telephone and Telegraph
Corporation as a project engincer.

Mr. Blumkin received the B.S.E.E. de-
gree from the College of the City of New
York, N. Y., in 1943 and has done gradu-
ate work at the Polytechnic Institute of
Brooklyn, Brooklyn, N. Y,

Qe

David D. Bulkley (M'56) has been ap-
pointed product manager for intercom-
munication systems in Stromberg-Carl-
son's  Commercial
Products Division, e
Stromberg-Carlson §
is a division of Gen-
eral Dynamics Cor-
poration.

He  comes 1o
Stromberg-Carlson
from the Interna-
tional  Telephone
and Telegraph Cor-
poration in  New
York, N. Y., where
he spent six vears
in research and development administra-
tion for the company’s network of rescarch
laboratories located in the United States
and Europe. He has been most recently as-
sociated with the International Telephone
and Telegraph subsidiary. Intelex Systems
Incorporated, where for four vears he was
product line sales manager for imported
electronic products.

He has been engaged for more than 16
years in the telecommunication industry,
and has written extensively for technical
and semi-technical journals. In his new
position, he will be responsible for coordi-
nation of all intercommunication products
manufactured by the Commercial Products
Division. These include automatic private
internal telephone systems, loudspeaking
intercumnmni(‘uting systems, and manual
private telephone systems.

During World War I, Mr. Bulkley
served with the U. S. Maritime Service
from 1943 to 1946 with rank of Licutenant

y -

D. 1 BuLkLEY

(Continued on page 66A)
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New Nanosecond*
Pulse Transformers

for Ultra-miniature,
Ultra-high Speed
Applications

Digital circuit designers will find
the new Sprague Type 43Z Nanosec-
ond Pulse Transformers of consider-
able interest. Thesc tiny transformers
have been carefully designed for the
all-important parameter of minimum
rise time at high repetition rates up
to 10 mc.

The new Type 43Z series is com-
prised of a broad line of 72 pulse
transformers in 10 popular turns ra-
tios. They are Sprague’s latest addition
to the most complete listing of pulse
transformers offered by any manufac-
turer for use in digital computers and
other low-level electronic circuitry.

Type43Z Pulse Transformersarede-
signed so that the product of leakage
inductanceanddistributed capacitance
is at a minimum. They are particularly
well suited for transformer coupling
in transistor circuits since transform-
ersand teansistors are very compatible
low impedance devices. Nanosecond
transformers are equally suitable for
transmission line mode of operation,
in twisted-pair transmission line cou-
pling, and in regenerative circuits.

The epoxy-encapsulated “pancake”
package is excellent for both etched
wire board or conventional chassis
mounting. To simplify etched-board
design, these ultra-miniature pulse
transformers are available with leads
terminating at the side or the bottom
of each unit.

For complete technical information
on Type 43Z Nanosecond Pulse
Transformers, write for Engineering
Data Sheet 40235 to Technical Liter-
ature Section, Sprague Electric Co.,
235 Marshall St., North Adams, Mass.

*millimicrosecond

See us at the IRE Show—Booths 2416-2424
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IIEW' V.S LOGILINE*

CIRCUITRY

for digital system design

LOGILINE circuitry features a
series of 5 mc/s transistor switch-
ing circuits in building block
form. Basically a pulse-level sys-
tem, LOGILINE circuitry per-
forms all of the digital functions
required by computer designers,
including combinational logic,
temporary storage, pulse source,
and pulse amplification.

Because LOGILINE “'building
blocks” are pre-designed to in-
corporate standardized switch-
ing circuits, you can save many
hours of valuable design time.
The basic plug-in feature, which
has gained wide acceptance
throughout thedigitalindustry, is
another note-worthy time saver,

LOGILINE offers designers the flexibility of encapsulated
packages and the versatility of conventional wiring
board construction for standard equipment assembly.

LOGIPAK* encapsulated packages

e Epoxy encapsulated for protection against severe environmental conditions
e Smaller in size than standard wiring board assemblies, in keeping with the mod-
ern trend toward miniaturization e Priced lower than standard assemblies, due
to simplified production techniques e Transistors are accessible for test or re-
placement e Pins have standard grid module spacing of 0.1 inch e Standardized
configuration—ideal for prototype design, equally suitable in final production.

Logipak series includes:

110021 Inverter

110022 Diode

1100Z3 Complementary Trigger
210021 Flip-Flop

210022 Trigger Network
210024 Shift Register Flip-Flop

210025 Delay
310021 Clock
3100Z2 Pulse Generator
310023 Pulse Amplifier
310024 Indicator Driver

LOGICARD* wiring board cards

o Epoxy glass etched wiring board and twenty-two pin

connector in aluminum frame o Designed for insertion
into pre-wired rack mounted panel ¢ Completely inter-

changeable with comparable units.

Logicard series includes:

100021 Inverter 2000Z4

1000Z2 Diode 3000Z1 Clock
2000Z1  Flip-Flop 300022

2000Z2 Dual Flip-Flop 300023

200023 Delay 3000Z4
*trademark

For complete data on LOGILINE
circuitry, or application assistance on your
digital design problems, write to Special
Products Div., Sprague Electric Company,
235 Marshall St., North Adams, Mass.

3-Digit Shift Register

Pulse Amplifier
Pulse Generator
Indicator Driver

SPRAGUE

THE MARK OF RELIABILITY
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Measures 1 mv to 1000 v & e People
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from (Continued from page 644)
(3.g.). He is & member of the Professional
Group on Communication Systems, having
served as treasurer in 1959-60.
c S 0 m c Dr. George Caryotakis (S8'50-.\'51-
I M'57) has been appointed Manager of the

| newly formed High-Power Laboratory
{oof LZitel-MeCul-
lough, Inc. He will
B A l L A N T | N E direct Eimac's re-
WIDE-BAND

search and develop-
Model 314

ment activities for
amplifier klystrons
and  other  high-
power  microwave
tubes. The High-
Power Tube Labo-
ratory is located in
Belmont, Calif.
Prior to his re-
cent appointment,
he was Senior Project Engineer in Eimae's
Power Klystron Division. His work at
Eimac has involved high-power, broud-
band klvstron rescarch and development.
He received the Ph.D. and NLS. de-
grees from Stanford University, Stauford,
Calif., and the B.S.EE. degree from Syra-
cuse  University, Svracuse, N. Y. lle

a ~ . . . . - .
2 +: worked on periodic focusing of traveling-
Ives wave tubes while a research associate at
& Stanford Electronics Laboratories.
Mr. Caryotakis has several patents
you pending on klystron design and has pre
g .

G. CARYOTAKIS

sented a number of papers on this subject.
He is a member of Sigma Xiand Tau Beta
Pi.

.

o<

Appointment of Gilbert B. Devey
(S'45-71'50) as general manager of Vec-
Trol Engineering, Inc., of Stamford, Conn.,
manufacturer of thyratron and silicon
controlled rectifier electrical controls, has
been announced by 1. B. Peck, vice-presi-

® Same accuracy and precision at ALL points on a logarithmic | dent—special products of the Sprague
Electric Company, parent company of

Price: $300.

voltage scale and a uniform DB scale: 3% to 3 mc; 5% above. Vectrol.
® Only ONE voltage scale to read with decade range switching. alls Wt Gl S U L
A . . commercial expansion of VecTrol's line of
® Probe with sclf-holding connector tip enables measurements to be electronic and electrical power control
. A . . components as furnished to end equipment
m.ad(’ .derCt].y o tAlzeiit of circuit. manufacturers, working closely with Wal-
e High input impedance of 11 megohms shunted by 8 pf insures ter J. Brown (M'25-SM'43), president and

director of engineering of the recently ac-

LR L loadlng of circuit. quired Sprague subsidiary. Mr. Brown

® Can be used as 60 DB video pre-ampliﬁer. will at the same time undertake expansion
of VecTrol's custom design program for
For 8 years this has been a widely-used instru- electronic control users with a greatly in-
ment in the laboratory and for quality control creased engineering staff.
Mr. Devey's new responsibilities are in
Write for brochure giving many more details addition to those of his present post as

marketing manager of Sprague’s Special
| Products Group, which manufactures dig-
ital electronic components, packaged com-
l ponent assemblies, and high temperature

- Since 1932 —

J1)Y BALLANTINE LABORATORIES e

Boonton, New Jersey

magnet wires.

He first came to Sprague in 1953 as a
product specialist in the field engineering
department, having previously been with

CHECK WITH BALLANTINE FIRST FOR LABORATORY AC VACUUM TUBE VOLTMETERS, REGARCLESS OF YOUR REQUIREVMENTS FOR the Office of Naval Research in Washing-
AMPLITUDE, FREQUENCY, OR WAVEFORM. WE MAVE A LARGE LINE, WITH ADDITIONS EACH YEAR. ALSO AC DC AND DC AC
INVERTERS. CALIBRATORS, CALIBRATED WIDE BAND AF AMPUIFIER, DIRECT-READING CAPACITANCE METER, OTHER ACCESSORIES. | (Continued on page 704)
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SARKES TARZIAN

SERIES F

S1LiICON RECTIFIERS

RELATIVE REVERSE

CURRENT PERCENT
~
w

."~: m

7S
) F.q 200 2.0 i
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Za s 7.
F. o :
6 L 280 75
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P e
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7.8

7.5

THERE'S EVEN MORE TO THIS...

Where highest quality
is in volume production

PROCEEDINGS OF THE IRE

This small “F” unit contains the oversize junction that is characteristic

of all Tarzian silicon rectifiers. The result is big performance;

specifically, lower temperature rise, longer life, increased reliability, and

the capacity to handle inrush currents well above normal circuit requirements.

Furthermore, present production of Series F units is at the rate of
tens of thousands per day. Production of these units to date is in the
millions. Performance testing and life testing go on continuously, of course.
The experience of users is not only favorable, but extremely large.
And prices are realistic, to say the least.

In short, we don’t know of anybody who makes more of these, or
who makes them better, or who makes them at less cost. Do they meet
your requirements? Write for the facts you need for decision. Application
engineering service is also available without cost or obligation.

SARKES TARZIAN, INC.

World's Leading Manufacturers of TV and FM Tuners « Closed Circuit TV Systems « Broadcast
Equipment « Air Trimmers « FM Radios « Magnetic Recording Tape « Semiconductor Devices

SEMICONDUCTOR DIVISION ¢« BLOOMINGTON, INDIANA
Ll /1 Canada: 700 Weston Rd., Toronto 9 « Export: Ad Auriema, Inc., New York

March, 1961



MANUFACTURERS OF

For precise quantitative analysis of:

% o Dielectric properties of solids and liquids
Ferromagnetic effects

Paramagnetic relaxation and resonance effects

Absorption spectra of gases

Molecular beam resonance

Superconductivity phenomena

Microwave accelerated particles

Radiometry

Velocity and phase by interferometry

Transmission and absorption spectrometry

Plasma diagnostics

NEW FERRITE-LOADED
,4 CRYSTAL MULTIPLIER

at the second harmonic.

Units are available with outputs
to 200 KMC sec.

RN !

CLICHE' DEPT.

We not only claim
“the most complete line”
—we have it!

STUB TUNERS

—the finest money can buy, offering
precise resettability . . . micrometer
depth control . . . VSWR as high as
20 1, as low as 1.02 micrometer

adout to .0001". -
reaaout to ’. Q.’_
F‘u’\\‘_‘\ - S

ULTRAMICROWAVE™ EQUIPMENT

This line—the most widely used in
America today — has opened new
horizons in microwave applications.
If you are interested in higher and
higher frequencies, get in touch
with us—we’re now working with = '

frequencies up to 300 KMC/ sec. S
\ Cavity Wavemeters

68A

You have long wanted more power at Ultra-
microwave® f{requencies. These ferrite-loaded
harmonic generators deliver 10 db more power

WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THI IRE

UNIQUE FERRITE ISOLATORS

We use a special ferromagneti
compound in these units.
Result: improved unidirectivity.

Typical Specifications

full waveguide bandwidth
1.0 db max.

30 db min.

1.15 max

S%”

Frequency range:
Insertion loss:
Isolation:

VSWR:

Overall length:

Crystal Mounts

Y Variable Attenuators

B S

‘0

o Stub Tuners

1961

March,



WHAT IS THE FREQUENCY
STANDARD FOR THE US.A.?

based on the revolution of the earth. Our unique
design, methods, and environmentally controlled
calibration procedures enable us to deliver pro-
duction cavity wavemeters calibrated to an
accuracy of 1 x 10*. Transfer of frequency cali-

publication of this issue.
Felusive features

* Hermetically sealed

* Temp.comp. 10 tMc C. 30to 70 C
Covers full waveguide bandwidth

» High Q values

* 0001 micrometer resolution

ANSWER: By act of congre:s, the U.S. Bureau

of Standards determines the primary standard. A CHALLENGE To YOU!
Buy any one of our 1500 stock items.
Try it. If it doesn’t meet our specifica-

tions, the person who verifies this and
notifies us will receive a reward of $50.00

bration from U.S. Bureau of Standards data is This offer holds good for orders placed
accomplished well within the limits defined until the end of the month following

OLD! OLD! OLD!
" —yes, we're proud to
- have the oldest name
_in the business.

STANDING WAVE DETECTORS

Exceptionally accurate . . . patented, gearless, infin
itely variable speed drive . . . linear displacement
readout to .01 mm . . . direct phase readout only

30 seconds to change to any of 10 other waveguide
sections, with perfect alignment

Available from 5.3 KMC to 300 KM

ae ot

See us at The IRE Show—Booth 3222-3224
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CECO offers you a VIDICON
variety of dependable
equipment for

» | : 4 l‘ /
: : Pan & TiLT Heap with “Dial-
MI AY astop” for remotey panning
and tilting Vidicon Cameras

weighing up to 20 |bs. $400.00

X-141 ConTrOL Box for Re-
MOTE HEaD $40.00

IMAGE ORTHICON

MICRO RELAY

TH-3 Micro RELAY
TiL™ Heap for mount-
ing Paratola Beam Re-

flectors.
$285.00

TH-2 BaLanceo TV Heap
MopEL C with adjustable cen-
ter of gravity for Image Orth
Cameras weighing up to 135
Ibs. $425.00

TR-6 PrO JR SPRING BAL-
ANCED PAN & TILT HEeaD for
Vidicon Cameras weighing up
to 35 Ibs. (With Tripod)
$200.00

TRIPODS . y

0500000000000 0000000080000c0000008D0
SvsseseessvesOIsROOOIGEOIIIPOEORIROOIRTNS

7\

TH-3-V LARGE VIDICON
1 SPRING BALANCED PAN & TILT
Heap for Vidicon Cameras

TR-19 PROFESSION TR-3 METAL TRI D-3 PROFESSIONAL weighing up to 100 Ibs.

AL TYPE TRIPOD with POD for mounting SENIOR DOLLY for $310.00
wooden tripod legs for MICRO RELAY TILT PRO JR, METAL and
BALANCED TV Head  HEAD, LARGE VIDI- Piofessional Type
and LARGE VIDICON  CON and BALANCED  Tripcds . .
HEAD $150.00 TV HEAD $260.00 $150.00 *Dealer and quantity price

inquiries invited.

Gnmena €QU|PmenT @.,mc. Witer taclifor afBreioion

on the equipment you need

Dept. RE-1 315 West 43rd St., New York 36, N.Y. JUdson 6-1420

MIL-P-7788A  MIL-L-25467A
Lighting Problems Solved

| BODNAR
See us at the IRE SHOW—Booth 4104

BODNAR PRODUCTS CORP. ® 238 Huguenot Street ® New Rochelle, New York

by

%@ IRE People

(Continued from page 66.1)

ton, N, C., where he was an electronic
scientist  engaged in undersea warfare
studies. During World War 1, he was a
lieutenant commander in the United States
Navy. He is a graduate of the Massachu-
setts Institute of Technology, Cambridge,
and attended the United States Naval
\cademy Post-Graduate School spectaliz-
ing in electronic engineering. He  was
named product manager of the Special
Products Division of Sprague when it was
founded in 1958, and was later promoted
to his present post. He is chairman of the
Electronic  Industries Association Com-
mittee -9 on Printed and Modular Com-
ponents,

Mr. Brown, well-known, English-horn
nventor, prior to joining Veclrol was at
various times section leader in radio re-
search at Metropolitan Vickers Electrical
Co., Ltd.; chief engincer of the radio set
division of Electric and Musical Industries,
Ltd.: director of engincering at Philco of
Great Britain, Ltd.; and vice-president in
charge of production and assistant to the
president at The Brush Development Co.,
Cleveland, Ohio. He has the Bachelor of
Science degree from the University of
Manchester, lingland. He presently has
110 patents to his credit, dating back to
1923, He is a fellow of the American Insti-
tute of Electrical Engineers, @ member of
the Institution of Llectrical Engincers,
London, a registered professional engineer
in Connecticut and Ohio, and a chartered
clectrical engineer in Great Britain.

o,
o

Dr. F. Beringer Fank (S50 \'52
NM'360) has been named Manager  Low
Power Praveling Wave Tube Engineering
at  General  Ile
tric’s  electronies

plant in Schenec v
wdy, N Y }
A nativ {
Glendale, Calif., he s |
joined General
Electric in 1951 and /

is a graduate of the

Company's  Engi-

neering  Training .
Program. e was o
\\'illtlho Company's F. B. Faxk
IZlectronics Labora-
tory in Svracuse for two vears hefore join-
g the Microwave Laboratory, Schenec-
tady, in 1954,

Dr. Fank is a graduate of Stanford
University, Stanford, Calif,, and received
the doctor’s degree in electrical engineering
there in 1958. He is a member of Sigma Xi.

°
oo

(Continued on page 72A4)

Use Your
IRE DIRECTORY!
It's Valuable
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Precision Resistance,
Electronic and
Mechanical Alloys in—

® WIRE

® ROD

o RIBBON
® STRIP
e FOIL

Resistance Alloys:
ALCHROME ®
TOPHET® A, C, D
EVANOHM ®
Nos. 30, 60, 90,

180 ALLOYS
BALCO®
BALLAST
CUPRON ®
MANGANIN

Ceramic Sealing
Alloy:
CERAMISEAL ®

Glass Sealing
Alloys:
RODAR ®
NIRON® 52
NIROMET S 46

Filament and

Grid Alloys:
COBANIC®
MAGNOCARB ®
MANGRID ®
PERMOCARB ©
PERMAGRID ®
MODIFIED HILO®
CUPROCHROME ®

Vacuum Tube
Materials:
CARBONIZED NICKEL
CARBONIZED NICKEL-
CLAD STEEL
ALUMINUM-CLAD STEEL
CATHODE ALLOYS
Thermocouple
Alloys:
TOPHEL ® -NIAL®
(Type K)
Corrosion Resisting
and Mechanical
Alloys:
BERALOY ®
NILSTAIN®
MONEL*
INCONEL*

*T. M. International

NICKEL

Nickel Co.

_Design_ Frontiers -

Facing Today’'s Expanding

WBD vacuum-meited metals are providing
the answer to increasing demands for
entirely new alloys. New applications in
missiles, rocketry, nucleonics and aircraft
call for the creation of new alloys...new
metals, new highs in degree of purity, atloys
subjected to the selective removal of certain
materials.
WBD research and production facilities are
available to help industry work out special
problems requiring these custom
alloys. This integrated service
provides complete development
and manufacturing departments
and features one of the nation’s
largest vacuum-melting installations.
Over 40 years of experience in melting
and manufacturing precision alloys
is at your service. Consult our
Sales Engineering Department ‘or
information on custom alloy service.

WILBUR B. DRIVER CO.

‘ Malm Ofﬂce NENARK NEW JERSEY — Tel. HUmboldt 2-5550

i

2734 Industrial Way, Santa Maria, Cal.

¥

i ia A
1875 M’cgaﬂ: Hwy., Newark 4, N. J.

WK Branch Officas« ok
BOSTON CLEVELAND® LOS ANGELES* PHILADELPHIA®
CHICAGO* LOUISVILLE* MINNEAPOLIS

In Canada: CANADIAN WILBUR B. DRIVER CO. LTD., Rexdale (Toronto)*
SUBSIDIARY: WESTERN GOLD AND PLATINUM CO., 525 Harbor Blvd., Belmont, Cal.

Manufacturers of: Gold, Silver, Plotinum and Alloys in Wire, Sheef, Ribbon, Powder and Preforms: Precious
Metal Brozing Alloys; Precious Metal Compounds: High Alumina Ceromics end Wesgo VX Super Refraclory

= Warehouse




now — the perennial

LAB FAVORITE

with important new features!

e —— i ———————

BN CZvretont” Gogoeotanee Sringe

UNIVERSAY. IMPEDANCE
MEASURING System

A complete matched system with all th rmance and op, y
ating advantages that have hef e the 291 o recognf;
laboratory favorite plus these new added features: £

INCREASED ACCURACY — resistance 0.05%, capacitance and ‘inductance
0.1% at 1 kilocycle.

HIGHER RESOLUTION—now 120,005 dial divisions at your fingertips. Exclu-
sive ES| four-dial Dekadial ™ provides unusual simplicity of oper-
ation, error-free direct-line readout.

IMPROVED RESISTORS — extremely low temperature coefficient and high
stability. Modified circuitry takes full advantage of the increcsed
reliobility of modern resistance olloys.

SIMPLIFIED THREE-TERMINAL CAPACITANCE MEASUREMENTS
—no zero correction for capacitance inside the bridge.

Complete system includes ac and dc generators and detectors
specifically designed for use with the bridge, assuring adequate
sensitivity for attaining any specified accuracy throughout the
measurement range. Write for Catalog C-13.

Price: $1095, f.o.b. factory. Availability 30 days.
®

visit our display

1961 IRE SHOW
booths 3028, 3029, 3030

Electro Scientific Industries
7524 S.W.MACADAM +* PORTLAND 19, OREGON
formerly | ELECTRO-MEASUREMENTS, INC.
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(Contin

Leon D. Findley (M'57) has been ap-
pointed manager of the naval tactical data
system (N'TDS) department at Remington
Rand Univac.

He was employed B
by the Midwest Re-
search Institute,

N s City, Mo,
from 1950-60, lustly
as head of the sys-
tems  engineering
section. He joined o
Univac’s predeces-
sor company in St.
Paul, IEngineering
Research Associ-
ates, in 1948 after
receiving the master’s degree in clectrical
engineering from Kansas State University.

A\ member of the Association for Com-
puting Machinery and the Research Soci-
ety of America, Mr. Findley is a native of
Kiowa, Kans.

He returned to the Univac Military di-
vision in October, 1960 as stalf consultant
to the acting manager of N'I'DS.

L. D. FixpLiy

.
Qe

The appointment of Dr. Lawrence J.
Giacoletto (8'37-\"42-M"44-S\['48-F"58)

it je

NEW.... NEW.... NEW

DIAL-A-STAT

a decade resistance box
featuring easy value
selection and in-line
readout

DIAL-A-VIDER

voltage divider with
numeric dial switches
offering positive in-line
readout

RESIST-O-STAT

wafer-thin miniature package
of four binary resistors
easily combined for pre-
cision decimal values

at IRE SHOW

Booth 3026

Precision wire wound

resistors and networks

GENERAL RESISTANCE Inc.
430 Southern Blvd.

N.Y. §5 N.Y. CY 2-1500
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RELIABILITY
For the ultimate in— REPEATABILITY

SUPERIOR PERFORMANCE

Amplitude
Response
Curve

20 K Ohm
Load

Amplitude
Response
Curve

Specify —

"MAG MOD!/
wumiodunized
MAGNETIC

MODULATORS

IMM 495.8

10 K Ohm
Load)

Amplitude
Response
Curve

(5 K Ohm
Load

Amphtu
Response
Curve

IMM 504-5
IMM 556-5 (100 K Ohm
Load

Amplitude
Response
Curve

IMM 562-1

Amplitude
Response
Curve

New miniature designs of these relianle *‘MAG MODS”’® make

them ideal for incorporation into transistorized printed circuit
assemblies. There is no sacrifice of dynamic response. They

offer the engineer/designer the solution to problems involved

in a wide range of data systems where analog circuit opera-

tions a-e encountered. To insure complete flexibility, the

l? mechantcal mounting on any *‘MAG MOD" may be modified
— to conform to your particular packaging requirements.

GENERAL MAGNETICS « INC
135 BLOOMFIELD AVENUE, BLOOMFIELD, NEW JERSEY, U.S.A.

™ Py 7 "

Input Magnetic Modulator
Type No. IMM 487-4
Subminiature “MAG MOD” ® featuring high

input signal sensitivity and high AC output
impedance. Male or female mounting.

Input Magnetic Modulator
Type No. IMM 495-8

Subminiature "MAG MOD"” ® featuring wide
band width, muiltiple signal input circuits,
extreme zero stability from —65°C to
135°C. low null amplitude or noise level.
Mounting available male or female.

Input Magnetic Modulator
Type No. IMM 504-5

Subminiature “MAG MOD" ® featuring low
input and output impedance, resistance vs
temperature compensated input, extreme
zero stability, repeatability and insignificant
hysteresis. Supplied with male or female
mounting

Input Magnetic Modulator
Type No. IMM 562-1

Subminiature “MAG MOD" ® featuring 4 KC
carrier operation, wide frequency band width,
high output impedance and voltage range.
Mounting male or female.

Input Magnetic Modulator
Type No. IMM 561-1

Subminiature “MAG MOD" ® featuring low
carrier energy level operation, very wide fre-
quency band width, wide output operating
range, minimum s.ze and weight. Mounting
male or female. May be mounted directly on
printed circuit boards.

Input Magnetic Modulator
Type No. IMM 556-5

Subminiature “MAG MOD"” ® featuring high
frequency carrier operation (35 KC), flat con-
struction for printed circuit mounting, low
output impedance and clean output funda
mental frequency wave form. Mounting sup-
plied male or femalte.

1% repeatability throughout entire service life
Negligible hysteresis

Faster response time

Extreme stability over a wide temperature range
Infinite service life

Extremely lightweight — compact design

See reverse side
for specifications



Specifica_tir j 93t

£

TYPE NUMBER IMM 487-4 IMM 495-8
Excitation Carrier Voltage and Frequency 115V & 4 p s
Control Signal winding OC Resistance x'"d "! :l 1 6200 ohms g ‘x g :
tnput Cantrol Signal Range w‘ W
RM! M
Amplitude Modulated AC Output Range
Ditferentlal Gain RMS mv
AC Out .2 Signal In
Amplitude (Noise Leve!) mv RMS M.
Qutput Impedance
External Load (Suggested| K K
Nubl Drift (In terms of Input ]
signal to c
Hyst  Input Contrad Signal M.
Harmonic Distortion In
Output AC Modulated Envelope
Overall Dimensions {In Inches)
Type of Mounting
Weight In Ounces
K €
Response Time (Band Wiath cps) 1 K SIg.

The MAGNETIC MULTIPLIER is a
miniaturized magnetic modulator
specifically designed to deliver an
anatog output voltage which is the
continuous product of two vari-
able input voltages. One of these
is an excitation voltage which va-
ries over a pre-determined range;
in this case, O to 1 VRMS 400 cy-
cles per second. The other signal
is a DC current which varies be-
tween O and =400 pa. The output voltage is 400 cycles
AC, and is always in phase or 180" out of phase with
the variable excitation or fixed reference, i.e., in phase
when the variable amplitude
DC signal is positive, and
180° out ot phase when the
DC signal is negative. The
general schematic 1s illus-
trated in Fig. 1. The rela-
tionship between variable
alternating supply signal
voltage Eg, variable direct
current control signal Eg,
and the alternating load
voltage E; having a sinus-
oidal wave shape is denoted
by the equation—

E, = Constant X E; X E.

2
S
2
2
&
I3
]

Figure 1

IMM 504-5

for General Magnetics’ Sub-Ouncer Line of

IMM 562-1 IMM 5611 IMM 556-5
OV RMS @ 10 K 10 V RM 35 K
k W 3
B
010 3 V RMS 4 KC 0to 1.8 VRMS 35KC
¢ "
!
MS Max MS |
L K i
L .
& "
M M
A X d Ha
16 1116x1x%
) K y
x. 2 M t

This expression, which defines the fundamental principle of the four quadrant
MAGNETIC MULTIPLYING MODULATOR, can be clearly illustrated by linear trans
fer response curve families as shown at right, in Figure 2-A and Figure 2-B.

(1) Load voltage Ei. as a function of alternating supply signal volt-

age E: with control DC signal voltage E

as a parameter.

(2) Load voltage Ei. as a function of control DC signal voltage Ec

with alternating supply voltage, Es as a parameter.
With linearity response curves held to within approximately 1 to 2% of theoretical
straight lines, the product accuracy of the fundamental equation will be within
2 to 5% of the theoretical product.

SPECIFICAT.ONS MODEL MCM 515-1

Varlable Excitation Carrier
Voitage and Frequency

Control Signal wWinding
DC Resistance

Input Control Signal Range

Amplitude Modulated
AC Output Range

Null Amplitude (Noise Level)
my RMS at Max. AC Excitation

Output Impedance
External Load (Suggested)

Null Drift (In terms of Input
Signal) —65 Cto 4-135'C

Hysteresis (% of Input
Control Signal)

% Harmanic Distortion In
Output AC Modulated Envelape

Overall Dimensions (In Inches)
Type of Mounting
Weight

Typical “Mag Mod’"® Applications— Circuit applications for MAGNETIC MOD-
ULATORS include algebraic addition, subtraction, multiplying, raising to a
power, controlling amplifier gain, mechanical chopper replacement in DC to
fundamental frequency conversion, filtering and low signal level amplification.

Consult General Magnetics — For magnetic amplifier components of proven
reliability. These dependable instruments are widely employed in automatic
flight systems, fire control, analog computers, guided missiles, nuclear equip-
ment, antennas, gun turrets, commercial power amplifiers and complete con-
trol systems. Miniature, subminiature, standard and customized types available.

> )-|GM

Variable AC Signal
0 to 1V RMS 400 cps

DC Signal Winding
Resistance 2650 ohms

Variable DC Signal 0 to + 400 ua

010 0.9 VRMS
@ 400 cps Phase Reversing

S mv RMS

Approx. 3500 ohms
Approx. 25 K ohms

=2 ua over Temperature
Range

0.5% Meximum

Less than 5%
27/32x27/32x13/16
4-40 Insert or Stud
Approx. 1 Ounce

.MAC MOT thﬂnc

MODULATORS

Amplitude
Response
Curve

Figure 2-A

Amplitude
Response
Curve

Figure 2-B

Call or write for new
Brochure 102 on “MAG
MOD"” Miniaturized
Magnetic Modulators
and Magnetic Multiply
ing Modulators. Please
address inquiries on
company letterhead

GENERAL MAGNETICS ¢« INC

135 BLOOMFIELD AVENUE, BLOOMFIELD, NEW JERSEY, U.S. A.




Under, One Roof

AMPHENOL PRODUCTS

(AMPHENOL) @
| — A ‘ A
B

PLUGS CONNECTORS
enwal

e kb

SEMICONDUCTOR PRODUCTS THERMISTORS

AUTHORIZED DISTRIBUTOR

Factory Price PLUS /mmediate Delivery

PROGRESS Clectronict o, w:

107 FRANKLIN STREET « NEW YORK 13, N. Y.
CAnal 6-5611 TWX number New York 1-1377
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DIRECTIONAL COUPLERS - RF LOAD RESISTORS

COAXIAL TUNERS - RF WATTMETERS - VSWR METERS
M@ORF Power and VSWR measuring instruments

and laboratory use. The
essentially independent of
units available. MICROQ-
commercial

are rugged and accurate in both field
patented circuit produces an output
frequency. Over 3800 models of coupler

MATCH instruments meet highest government and
standards, combine highest quality with low cost.

Y

76A

'

Frequency Power Range RF Connectors
Model Range Incident & Reflected and
No, {mes.) {watts) Impedance
263 0.5 - 225 0-10;100; 1000 Type N* 52 ohms
706N 28 - 2000 0 - 400 Type N* 52 ohms
711N 25-1000 0-30;75,; 300 N plus 83-1R Adapters
712N 25 -1000 0-25;5,10 N plus 83-1R Adapters
722N 1000 - 3000 0-4 Type N 52 ohms
723N 1000 - 3000 0-12 Type N 52 ohms
40588 28 - 2000 0 - 4000 13" Flange 51.5 ohms
445A10 20 - 2000 0 - 40,000 3% " Flange 50.0 ohms
Frequency Power Range RF Connectors
Mode! Range Incident & Reflected and
No. {mcs.) {watts) Impedance
S576N1 42 - 2000 1.2 Type N* 52 ohms
576N6 28 - 2000 0 - 400 Type N* 52 ohms
S96N2 1000 - 300 0-4 Type N 52 ohms
SQ6N3 1000 - 3000 0-12 Type N 52 ohms
40288 28 - 2000 0 - 4000 1% " Flange 51.5 ohms
44249 28 - 2000 0-12,000 3% " Flonge 50.0 ohms
Frequency RF Connectors
Model Range Coupling aond
No. {mcs.) Attenuation Impedance
313N3 300 - 2000 30 db Type N 52 ohms
313N5 60 - 2000 50 db Type N 52 ohms
442A40 200 - 1000 40 db 3%" Fiange 50.0 ohms

Frequency Power RF Connectors
Model Range Range and
No. (mes.) (watts) Impedance
621N 1 to over 1000 0- Type N* 52 ohms
625C5 50 - 1000 0- Type C 50 ohms
651N 25 - 1000 0-25; Type N 52 ohms
611A7 50 - 1000 1200 3% Flange 50 ohms
612A 44 - 1000 3% Flonge 50 ohms

Frequency RF Power RF Connectors
Model Range Dissipation and
No. {mes.} {watts) {mpedance
603N 3000 20 (air cooled} Type N 52 ohms
633N 3000 50 (air cooled) Type N* 52 ohms
636N 3000 600 (oir cooled) Type N* 52 ohms
638A 2000 6000 (water cooled) 3% " Flange 50.0 ohms

Frequency

RF Connectors

Model Range Power and
No, {mes.) Range Impedance
641N 0 - 3000 0-3;10; 30; 100; 300 Type N 52 ohms

Frequency Range RF Connectors
Model Range of and
No. {mes.) Correction Impedance
151N 200 - 1000 Tunes o load with o VSWR Type N 50 ohms
152N 500 - 4000 of max, down to a Type N 50 ohms

VSWR of 1,00

See these and other M. C. JONES products at the 1.R.E. Show, Booths 2222-2232 and 2328-2331.

For more information, write:

M. C. JONES ELECTRONICS €O., INC.

185 N. MAIN STREET, BRISTOL, CONN.
SUBSIDIARY OF
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(Continued t1 m |

as a professor in the Department of Flec
trical  Engincering

and  the  Division

of Engineering Re-

search  within  the

College  of  1<ngi- f

neering of Michigan ¢

State  University,
last Lansing, has
been announced. Tt
is felt that the addi-
tion of Dr. Giaco-
letto to the univer-
sity staff will mate-
rially strengthen
the institution in the broad arca of el

tronics with emphasis on semiconductor
devices and electronic propertios of mate-
riads. Tt is anticipated that his extensive
background and scientific esperience witl
be important factors in developing inter-
disciplinary graduate research programs=

Before accepting the academic position,
he was for four years the Manager of the
Electronics Department of the Ford Mo
tor Company Scientitic Laboratory. Prior
to holding that position, he had heen as-o
ciated for ten years with the Radio Cor-
voration of America Research  Labora-
tories, where he was first oceupied with
clectron tube rescarch and stthsequently
with transistor and  semiconductor  re-
search. In connection with the latter work,
he has received world-wide recognition andd
clection to the grade of Fellow in the TR
for the development of a transistor -
rameter circuit which bears his name and
for the first development of o nonlinear
semiconductor capacitor with ultra-high-
frequency properties which is now heing
exploited extensively for low-noise micro-
wave parametric amplification. He is also
a Fellow of the American \ssociation for
the Advancement of Science and a member
of the American Physical Society and
Sigma Xi.

Dr. Giacoletto did his undergrad.aate
work at Rose Poly technie Institute, Terre
Haute, Ind. He received the M.S. degree
in Physics from the State University of
lowa, Towa City, and the Ph.D. degree
from the University of Michigan, Ann Ar-
bor. During World War 11 he held varions
positions as a Signal Corps ofticer with the
Signal Corps Engineering Laboratories and
was particularly responsible for research
and development work on navigational SVs-
tems, communications and meteorological
direction finders, and related apparatus;
his present rank is that of Licutenant
Colonelin the U. S. Army Reserve. He has
been very active in IRE activities at both
the seetion and national level, and is cur-
rently a member of the Editorial Review
committee, Exccutive Committee of the
Detroit Section and Executive Committee
of the Professional Group on Industrial
Electronics. He was the founder of one
subsection and has been chairman of three
different sections.,

Liraddition to authoring approsimatels
SO articles in various technical and scien-
tiic magazines, he has contributed to two

[.. ]. Gracorriro

(Continued on page 80.1)
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keep your signals clean with

engineered magnetic shielding

Keep stray magnetic fields out of your high gain
input transformers and cathode ray tubes. Keep
yvour signals free of roise, hum, cross-talk and
distortion. You can do it only with engineered
magnetic shielding.

These high-permeability shields are made from ex-
isting tools in a broad variety of single and multiple
structures cylinders, spheres, truncated cones

for applications ranging from dc into the audio
range and higher. They can be used with almost
all conventional transformer core and coil assem-
blies to provide any cegree of magnetic, electro-
static or RF shielding against undesired signals of

N/[ \GNETIC

Magnetic Metals Company

all classes. Reduction of field strengths to 100 db
and beyond is common.

With Magnetie Metals shielding. both the electrical
and mechanical engineering is already done for you.
Simply let us know your requirements ... We'll
engineer the exact type of shielding you need. In
selection of raw material, design, fabrication, an-
nealing, testing and gaging, Magnetic Metals has
amassed a great backlog of shielding experience.
For a better understanding of shielding and help in
specifying i, write for our informative booklet,
“Magnetic Shielding of Transformers and Tubes.”

See us at the IRE Show—DBooth 1625

Hayes Avenue at 21st Street, Camden 1, N.J. ®
853 Production Place. Newport Beach. California
transformer laminations « motor lamznations - lape-wound cores
powdered molybdenum permalloy cores « electromagnetic shields
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28 Fields of Special Interest-

The 28 Professional Groups are listed below, together with a brief definition of each, the name of

Aerospace and Navigational
Electronics

Annual fee: §2,

The application of electronics to opera-
tion and truffic control of aircraft and
to nazigation of all craft,

Mr. E. A. Post, Chairman, Stanford
Research Inst., Menlo Park, Calif.

37 Transactions, *6, & *9, and Vol. 2, No.
1.3: Vol. 4, No. 1, 2, 3; Vol. 5, No. 2, 3, 4;
Vol. 6. No. 1, 2, 4; Vol. 7, No. 1, 2, 3.

Antennas and Propagation
Annual fee: §4.

Technical advances in antennas and
wave propagation theory and the utili-
sation of techniques or products of this
ﬁ('l({.

Prof. Edward C. Jordan, Chairman,

Electrical Engineering Dept., Uni-
versity of Illinois, Urbana, Ill.

33 Transactions, *\ol, AP-2, No. 2; Al'.4,
s

No. 4; AP-5, No. 1-4; Al'6, No. 1, 2, 3
AP-7, No. 1,2, 3, 4: AP-8, No. 1, 2, 3, 4,5, 6.

Avudio

Annual fee: $2.

Technology of communication at audio
frequencies and of the audio portion of
radio  frequency  systems, including
acoustic terminations, recording and
reproduction,

Mr. H-S. Knowles, Chairman,

Knowles Electronics, 9400 Belmont
Ave., Franklin Park, Ill.
55 Transactions, *Vol. AU-1, No. 6; *Vol.
AU-2, No. 4; Vol. AU-3, No. 1, 3, §: Vol.
AU-4, No, 1, 5-6; Vol. AU-5, No. 1, 2, 3, 4,
5. 6; AU-6, No. 1, 2, 3, 4, 5, 6; AU-7, No. 1.
23, 4,5 6; AU-8, No. 1,2, 3, 4, 5.

Automatic Control
Annual fee: §3.

The theory and application of auto-
matic  control  techniques including
feedback control vstems,

Mr. John M. Salzer, Chairman, 909
Berkeley St., Santa Monica, Calif.

11 Transactions. PGAC-3-4-5.6, AC-4, No. 1.
3 ACS, Noo 1, 2,03, 4,

2

Bio-Medical Electronics
Annual fee: §3.

The use of electronic theory and tech-
mques - problems of medicine and
biology.

Dr. Herman P. Schwan, Chairman,

University of Pennsylvania, School

of Elec. Engrg., Philadelphia 4, Pa.

17 Trausactions, 8, 9, 11, 12; ME-6, No. 1, 2,
3,41 ME-7. No. 2, 3

Broadcast & Television
Receivers
Annual fee: $4.

The design and manufacture of broad-
cast and television reccivers and com-
ponents and activitics related thereto.

Mr. Robert R. Thalner, Chairman,
Sylvania Home Electronics, Batavia,
N.Y.

27 Transactions, *7, 8 HBTR-1, No. 1-3,
BTR-2, No. 1.2-3; BTR-3, No. 1-2; BTR-4,
No. 2, 3-4; BTR-5, No. 1, 2; BTR-6, No. 1,
R

-y W

Broadcasting
Annual fee: $2.

I)’ma_d(‘a.rl transmission. systems engi
neertng, cluding the design and utili-
satton of broadcast cquipment.

Mr. George E, Hagerty, Chairman,

Westinghouse, 122 E, 42nd St., New

York 17, N.Y
Tx]—nnsnctinns. No. 10, 11, 12, 13, 14: BC-6,
b Ho & &b

-

«

Circuit Theory
Annual fee: $3.
Design and theory of operation of cir
cuits for use in radio and clectroni,
cqiuipment.
Mr. Sidney Darlington, Chairman,
Bell Tel. Labs., Murray Hill, N.J.

28 Transactions, CT-4, No. 3-4; CT-5, No. 1.
2.3 4: CT-6. No. 1, 2,3, 4: CT-7. No. 1, 2

Communications Systems
Annual fee: $2.

Radio and wire telephone, telegraph
and facsimile in marine, acronautical,
radio-relay, coaxial cable and fixed sta
tion seryices.

Capt. C. L. Engleman, Chairman,

CEIR, Inc., 1200 Jefferson Davis
Highway, Arlington, Va.

19 Transactions, C8-5, No. 2, 3; CS-6, No. 1.
2; US7, No. 1, 3, 4: (S8, Na. 1, 2, 3.

Component Parts
Annual fee: §3.

The characteristics, limitation, applica-
Izun.\‘,‘(lv:'«'In/vmvnf, performance and re-
liability of component parts.

Mr. Floyd E. Wenger, Chairman,

Headquarters ARDC, Andrews AFB,
Washington 25, D.C.

21 Transactions, CP-4, No. 1. 2, 3-4;
A\oz 1,234, CP6, No. 1, 2,3, 4; CP-7. Na.

Education
Annual fee: $3.
To foster improved relations betaeen

the electronic and affiliated industrics
and schools, colleges, and unizersitios

Dr. John G. Truxal, Chairman, Dept.

of EE, PIB, Brooklyn, N.Y.
12 Transactions, Vol. E-1, No. 3, 4: E-2. No.
1.2, ; E3ON

3,43 E-30 Nod 1, 2,3, 4.

Electron Devices
Annual fee: $3.
Llectron devices, including particularly
clectron tubes and solid state dezvices

Mr. A. Kyle Wing, Jr.,, Chairman,

Fed. Telecommunication Labs., 500

Washington Ave., Nutley 10, N.J.
30 Transactions, *Vol. ED-1, No. 3-4: ED-3.
No. 2-4: ED-4, No. 2.3, 4; ED-3, No. 2. 3, 4;
ED-6, No. 1. 3: ED-7, No. 1, 2, 3, 4.

Electronic Computers
Annual fee: $4,

Design and operation of electronic com-
puters.
Dr. A. A. Cohen, Chairman, Rem-

ington-Rand Univac, St. Paul 16,
Minn.

35 Transactions, EC-6, No. 2. 3: EC-7, No. I.
2,3, 4; EC-8, No. 1. 2, 3, 4. EC9, No. 1, 2, 3.

Engineering Management
Annual fee: $3.

Ingincering management and adminis-
tration as applicd to technical, indus-
trial and cducational activitics in the
field of electronics.

Dr. Henry M. O’Bryan, General Tel,

& Elec. Lab., 730 3rd Ave., New York

17, N.Y.
19 Transactions, EM-3, No. 2; EM.4. No.
4: EM-5, No. 1-4; EM-6, No. 1. 2, 35 EXL7.
No. 1.2 3

Engineering Writing and Speech
Annual fee: $2.
The  promotion, study, developnient,
and improvement of the techniques of
preparation, organisation, processing,
cditing, and delivery of any form of
information in the clectronic-engineer-
g and related fields by and to in-
dividuals and groups by means of direct
or derived methods of communtication

John M. Kinn, Jr.,, Chairman, IBM
Journal, 545 Madison Ave., New
York, N.Y.
7 Transactions, Vol. EWS.1, No, 2, EWs.2,
No. 1,2, 3; EWS.3, No. 1,

78A
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the group chairman, and publications to date.

28 Professional Groups

* |Indicates publications still available

Human Factors in Electronics

Annual fee: §2.

Dezvelopment and application of human
fm'l_ur.s‘ and knowledge germane to the
design of eclectronte equipment.
Mr. Robert R. Riesz, Chairman, Bell
Tel. Labs, Murray Hill, N

2 Transactions, HFE-1, No. 1, 2

Industrial Electronics

Annual fee: $3.
Llectronics pertaining to control, treat-
ment and measwrement, specifically, in
industrial processes.
Mr. J. E. Eiselein, Chairman, RCA
Victor Div., Camden, N.J

13 Transactions, *PGIE 3, 5, 6, 7, 8, 9, 10,
11; 1E-7, No. 1, 2.

Information Theory
Annual fee: $4.
The theoretical and cxperimental as-
pects  of  information transmission,
processing and utthization.

Dr. Paul E. Green, Jr., Chairman,
14 Bradford Rd., Weston 93, Mass.

23 Transactions, PGIT-4, 1T-1, No, 3; IT-2,
\o‘ll‘g,\.l,l,&,hll-,N .2,3,
3 IT-5, No. 1, 2, 3, 4; IT-6. No. 1, s

Instrumentation

Annual fee: $2.

1\'/1'(1‘\‘un'/uwul.\‘ and instriomentation uti
lizong clectronic technigues.
Mr C. W. Little, Jr, Chairman,
C-Stellerator Assoc., Princeton, N.J.

17 lr'lnnclmn\ Pal-4, Vol 146, No., 2, 3, 4:
\\nl] 7, No. 1, 2; Vol. 1-8, No. 1,..Vul 1-9,
o1,

Microwave Theory and
Techniques

Annual fee: $3.

Vieroware theory, microwaze cireuilry
and  techniques, microweave  measwre-
ments and the generation and amplifica-
tion of microwaies.

Dr. Kiyo Tomiyasu, Chairman, Gen-

eral Electric Gen. Eng. Lab., Schen-
ectady, N.Y.
3 'lrnn.luunh MTT-4, No. 3; MTT-35,
Nao 3, 4; MTT "6, No. 1, 2, 3, 4; MTT-7,
No.o 2,3, 4; MTT-& No. 1, 2,3, 4,5, 6.

Military Electronics

Annual fee: $2.
The clectronics sciences, systems, ac-
tizitics and services germane to the re-
quircments of the military. Aids other
Professional Groups in liaison weith the
military.
Dr. Edward G. Witting, Chairman,

U. S. Army R & D., Pentagon 25,
Washington, D.C.

10 Fransactions, MIL-1, No.
1oed

1; MIL-3, No. 2, 3, 4; M

13 \HI._, No.

2283

Nuclear Science

Annual fee: $3.

Application of electronic techniques and
(h viees to the nuclear field.

Mr. Louis Costrell, Chairman,
N.B.S., Washington 25, o
18 Transactions. NS-1, No. 1; \'\4 No _’;
NS-5, No. 1, 203, \\(), No. 1, 2, 3, 4: NXN-7,
No. 1, 2-3, 4

Product Engineering
& Production

Annual fee: §2.

New adeances and matertals applica-
tions for the improvement of produc
tion techniques, mcluding  automation
techniques.
Mr. W. D. Novak, Chairman, Gen-
gayl Precision Labs., Pleasantville,

6 Transactions, No. 2-3, 4, §, 6.

Radio Frequency Interference

Annual fee: $2.
Ovrigin, cffect, control and measurciment
of radio frequency mierference.

Professor Ralph M. Showers, Chair-
man, Moore School of Elec. Eng.,
200 S. 33rd St., Philadelphia 4, Pa.

2 Transactions, RFI-1, No. 1, RFI.2, No. 1.

Reliability and Quality
Control

Annual fee: $3.

Techmiques of determining and  con-
trolling the quality of clectronic parts
and cquipment during their manufac
fure.
Mr. P. K. McElroy, Chairman, Gen-
eral Radio Co., West Concord, Mass.

1R Transactions, *3, § 10, 11, 12, 13, 14, 15;
RQC-9, No. 1, 2.

Space Electronics and Telemetry

Annual fee: $3.

The control of devices and the meas-
wrement and recording of data from
a remole pomt by radio,

Mr. Robert V. Werner, Chairman,

5575 Kearney Road, San Diego 10,
Calit.

15 Transactions, TRC 1, No. 2.3; TRC.2,
I; TRC-3, 2, 3 TRC 4 No. 1;
ET-3. No. ],_.3 4 SET 6, No. 1, 2.

Ultrasonics Engineering }
Annual fee: §2.

Ultrasonic measurements and comni-
nications, tncluding wundericater sound,
wltrasonic  delay  lines, and  various
chemical and industrial ultrasonic de-
vices.

Mr. David L. Arenberg, Chairman,

Arenberg Ultrasonic Lab., Inc., 94
Green St., Jamaica Plains, Mass.

9 Transactions, PGUE, §, 6, 7; CE-7, No. 1,
>

Vehicular Communications
Annual fee: $2.

Commnoications problems in the field
of land and mobile radio services, such
as public safety, public utilitics, rail-
roads, commercial and transportation,
ele.

Mr. Richard P. Gifford, Chairman,

general Electric Co., Lynchburg,

a.

15 Tmncnctmm 5, R 9,10, 11, 12, 13; Val.
VC, No. 1.

Miss I<mily Sirjane
ITRE—1 East 79th St,,

USE THIS COUPON
New York 21, NY.

Please enroll me for these IRE Professional Groups

Please enclose remittance with this order.

I'G-3-01

ENGINEER S& 1 East 79th Street, New York 21, N.Y.
®
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PROVEN RELIABILITY-

SOLID-STATE POWER INVERTERS
over 260,000 logged hours— voltage-regulated,
frequency-controlled, for missile, telometer, ground-
support, 1359€ all-silicon units available now—

Interelectronics all-silicon thyratron-like gating elements and cubic-
grain toroidal magnetic components convert DC to any desired number
of AC or DC outputs from 1 to 10,000 watts.

Ultra-reliable in operation (over 260,000 logged hours), no moving
parts, unharmed by shorting output or reversing input polarity, Wide
input range (18 to 32 volts DC), high conversion efficiency (to 92%,
including voltage regulation by Interelectronics patented reflex high-
efficiency magnetic amplifier circuvitry).

Light weight (to 6 watts/oz1.), compact (to 8 watts/cu. in.), low
ripple (to 0.01 mv. p-p), excellent voltage regulation (to 0.1%), precise
frequency control (to 0.2% with Interelectronics extreme environment
magnetostrictive standards or to 0.0001% with fork or piexoelectric
standards).

Complies with MIL specs. for shock (100G 11 mlsc.), acceleration
(100G 15 min.), vibration (100G 5 to 5,000 cps.), temperature (to 150
degrees C), RF noise (1-26600).

AC single and polyphase units supply sine waveform output (to 2%
harmonics), will deliver up to ten times rated line current into a short
circuit or actuate MIL type magnetic circuit breakers or fuses, will start
gyros and motors with starting current surges up to ten times normal
operating line current.

Now in use in major missiles, powering telemeter transmitters, radar
beacons, electronic equipment. Single and polyphase units now power
airborne and marine missile gyros, synchros, servos, magnetic amplifiers.

Interelectronics—first and most experienced in the solid-state power
supply field produces its own all-silicon solid-state gating elements, all
high flux density magnetic components, high temperature uvltra-reliable
film capacitors and components, has complete facilities and know how
~—has designed and delivered more working KVA than any other firm!

For complete engineering dota, write Interelectronics today, or call
LUdlow 4-6200 in New York.

INTERELECTRONICS CORPORATION
2432 Grand Concourse, New York 58, N. Y.

416B
Amplifier Triode

80A

STAT

special purpose

TUBES

EXCLUSIVE
UNITED STATES
SALES AGENT

ABS, INC.

New York 3, N. V.

215 Park Ave. S.
OREGON 7.8400

Amplifier Tetrode
VISIT US AT BOOTH 2339

WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE
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books and has more than twenty patents.
His technical qualifications have been

recognized by the inclusion of his name in
American Men of §c1u1u \\ ho's W ho in
Engineering,

Industry, Nation neers l\«.u ter,

and National Register of Scientitic and

Technical PPersonnel

o,
oo

Election of Frank A. Gunther (\'23
[’30-5)M1'33) as President of Radio I
neering Laboratories, Ine. (REL), commu
nications  subsidi-
ary of Dynamics
Corporation of
America and  the
country’s  leading
producer of trope
spheric scatter ra

announced iry
19, 1961 by 1)(
He had xecu

tive Vice President
and General NMana-
ger of REL <nce

IER

1 pronu r
(lcncv D( A Pr( |(!cn( R.F. Kelley state
“marks ognttton ot the ole he has
plaved in the continuing  growth of
RET

NEW
High Reliability

Micro-Module
Circuitry

ll789,1

transistorized digital and
circuit modules at booth #1824

series of
logic

See the new

Miniature Circuitry since 1948

141 W. HAZEL ST, INGLEWOOD, CALIF.
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new!

NARDA
ferrite isolators

designed and manufactured
by NARDA MICROWAVE!

e broadband coaxial

ferrite isolators

Excellent electrical characteristics with extreme versatil-
ity! 78" coaxial line construction allows higher power
operation with 73” connectors, up to 20 kw peak, 400
watts average. (Normally supplied with Type N, 33" con-
nectors; 10 kw peak, 10 watts average.) Features 15 db
isolation and 1 db max. insertion loss. VSWR is 1.25 max.
based on 2:1 load mismatch; 1.15 max. into matched
load. Model 1233: 2.0—4.0 kmc; model 1233-1: 3.0-5.5
kme; $450. each.

e low power broadband waveguide

ferrite isolators

Provide maximum load isolation and minimum insertion
loss over full standard waveguide frequency ranges. Ex-
tremely useful for maintaining signal source stability and
eliminating long line and frequency pulling effects. Front-
to-back ratios are the highest available on the market
today: C Band-26:1, $250; XN Band--28:1, $225; XB
Band-60:1, $235: X Band—30:1, $220.

e high power broadband waveguide

ferrite isolators
-

The only line of high power isolators that covers all of
X Band with just two models (8.2-10.0 kmc and 10.0-12.4
kmc), each with front/back ratio of 40:1. Input power
rating: 250 kw peak, 300 watts average, achieved through
use of special high Curie temperature ferrite materials.
VSWR is 1.05 max. with matched load; 1.10 max. with
3:1 mismatch. Only $175 each. Model with same VSWR,
28:1 front/back ratio, 300 kw peak, and 300 watts aver-
ag~, for 7.05-10.0 kmc, $195.

e other ferrite devices—
consult NARDA for:

* Circulators * Phase shifters = Modulators = Attenuators * Special Isolators

For more informauon, write to Dept. PIRE-1,

@@=y .. narada e

118-160 HERRICKS ROAD, MINEOLA, L. I, N. Y. « PIONEER 6-4650
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Engineer inspects Styroflex® cable installed

on an antenna array at one of Pacific Scatter

Communication System stations shown at right.

Over 40 miles of Styroffex’Coaxial Catlehelp assure

More than 200,000 feet of Styroflex® coaxial cables are
in active use as balanced antenna feed lines in the
recently completed Pacific Scatter Communication
System stretching from the Hawaiian Islands to
Okinawa. This trans-Pacific system, one of the largest
and most advanced of its kind in the world, uses
ionospheric and tropospheric propagation techniques
that produce over 999, reliability. An important part
of the Strategic Army Communications Network
(STARCOM), the system was designed, developed and
constructed by Page Communications Engineers, Inc.
for the U. S. Army Signal Corps.

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

Each of the nine stations in the network is equipped
with the same major component parts—transmitters,
exciters, multiplex terminals and antennas. The cables
used in the 200- and 400-foot antenna arrays range
from 74" jacketed Styroflex® cable to 314" jacketed
Styroflex® cable. About 7,000 feet of 15" jacketed
Foamflex® cable is also used in the system. The Styro-
flex® cables were spliced in the field by an inert-gas
Heliarc welding process to assure noise-free connections
required for successful duplexed antenna operation.

The extremely low inherent noise level and low
attenuation of Styroflex® —together with this air-

March, 1961




o 120 130 140* 150 160° 170° [ [ 170* |

Pacific Scatter Communication System reliability!

dielectric cable’s stable electrical and mechanical ments call for a cable with low loss and high relia-

properties—especially qualify it for the critical speci-  bility, investigate the successful record of Styroflex®!
fications of this STARCOMsystem. If yoursystemrequire- (Photos courlesy of Page Communications Engineers, Ine.)

PHELPS DODGE COPPER PRODUCTS

CORPORATION
300 Park Avenue, New York 22, N.Y.

PROCEEDINGS OF THE IRE March, 1961
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“‘ (Centinued trom pave S0.1)
N PJ \/V A 35-vear veteran with REL, Mr

Gunther joined the company in 1925, he-

came a vice prestdent in 1920 and has

served in virtually every department and

4 capacity. .\ pioneer in advanced communi-

ro cations engineering, he was in?lrluncnl.nl in

development of the world's first two-way

B UT l () N S mobile radio, very high frequency two-way

aireraft installation, v.hf. radio-teletype,
FM broadeast equipment, mass-produced

Al m S . .
.] h\~ PJLS FAL receivers for professional use, Loran

transmitters, and, in recent vears, tropo-

I ‘\ \ spheric scatter equipment.
A\ contributor to many technical pub-
\ T lications, he is a Fellow and Past President
(‘II ( ) l (JI‘J OF of the Radio Club of America, Vice Presi-

, 5 dent of the New York Chapter of the
(JOI ()I{s Armed Forces Communications and Llec-
= tronics Association, Honorary Director of
3 LAMP VOLTAGES the Single Sideband Amateur Association,
6 and 28 volts and Neon (115v A.C.) and member of the Veteran's Wircless
Operator’s Association and of the Quarter
Century Wireless Association. He is a life-
long amateur radio enthusiast operating
under the call Tetters W2ALS,

°,
o

Dr. Harold V. Hance (S'39-\"41-\"46-
SA'ST), known for his work in radar and
the information sciences, has joined the
Svstems  Rescarch
Center of Lockheed
Electronics  Com-
pany, Plainfield,
N. J. He will serve
as both A\ssociate
Dircctor of the Cen-
SERIES 21000 ter and as a Senior
Scientist.

In his scientific
“ 0 capacity, he will be
NEW FEATURES IN SWITCHCRAFT ILLUMINATED “MULTI-SWITCH concerned initially
with defining prob-
lem areas for inves-
tigation, and with planning theoretical and
experimental research in prepuaration for

. V. HaxNcr

Oustanding New Ultra-Modern Square Button Design gives added [
beauty and utility 1o the popular Switchcraft “Multi-Switch”. New [
Square Styling, with concave face, gives ample area for engraving

identification and side as well as front illumination. | the development of new concepts, theories,
Jewels are available in “eye-rest” colors, such as—white, red, yellow and | and processes. Some of the areas with
green and others. A new dimension in lighting is provided through the 1 which he will be involved are pattern
use of DIFFUSERS that snap over the lamp to provide ‘“‘shadow-free” recognition, information retrieval, and
illumination. cognitive systems, as well as problems of
... plus all of the PROVEN FEATURES of the “Multi-Switch’', such «t more SI)C(‘ii}liZC" nature in the field of
as choice of many ditferent functions, innumerable switching and lighting signal processing. i .
arrangements. ‘ | Before Joining Lm‘khcvd‘ 'hlc(‘trmn.(‘s,
e \\'()rkL‘(l 1 various (’(lp"l(‘llll‘< fOl' nine
PUSH TO LOCK—PUSH TO RELEASE SWITCH years at Hughes Aircraft Company in Cul-
SERIES 15000L ver City, Calif. The last position he held

Companion Switch to the Scries 21000. [lluminated single at Hughes was Senior Scientist in the Re-
position push-button switch with all the advantages of the long | search and Development Laboratories.
frame leaf-type switch. Convertible to momentary action. During his career, he also worked for

1 -iltumi Series 5000L. e g
P GRrTEN B S | the U. S. Naval Air Development Center

Write for new Bulletin No. E-502 or sce the new in Johnsville, Pa., and the U. S. Naval Re-
“Multi-Switch” at— | search Laboratory in Washington, D. C.

IRE SHOW BOOTH NO. 2825 He received the Bachelor of Science de-

N. Y. Coliscum - March 20-23 gree in electrical engineering from the Cali-

fornia Institute of Technology, Pasadena,
He took graduate work in radio and elec-
tronics at Stanford University, Stanford,
Calif., and received the Doctor of Science
degree in clectrical enginecring from the
Massachusetts Institute of ‘Technology,
Cambridge.

(Continued on page 86.1)
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B A production reality based on 20 years of crystal engineering experience...

Miniature Wide Band-Pass Crystal Filters
Delivered In Quantity...To Specification

Filters just recently considered as ‘“state of the
art” are now a production reality. In addition
to its many stock narrow band filters, Midland
offers prototype and production quantities of
practical Miniature Wide Band Filters in the
.5 to 30 mc range. These filters are of excep-

tional quality.

They are essentially free from unwanted spuri-
ous modes which have previously limited the
realization of many types of wide band filters.
Small quantities for engineering evaluation
are available immediately from stock. Consul-
tation is available at any time to potential
filter users.

Shown below are specifications for ten of our stock wide band filters, as well
as actual characteristic response curves. These filters are actually being deliv-

ered to major weapons system manufacturers in quantities — to specification.
THESE ARE NOT LABORATORY CURIOSITIES OR IN PROTOTYPE DEVELOPMENT STAGE
Type rean Bandwidth | Bandwidth Bangwioth | Bangwitts | Opserar | e | "™here | e | iyper
Minimum Max, Max, Max. Minimum Max, Max.

NJ-1 7.2MC 160KC | 300KC 60db 6db 13K 1db A
" NJ-1B 7.2MC | 160KC 300KC 60db 6db 13K | .5db B
N2 7.4MC 160KC 300KC | 60db 6db 13K 1db A

NJ-2B 7.4MC 160KC | 300KC | | e0db 6db 13K | .5db B
" NG-1 5.09MC | 160KC 350KC 60db 6db 20K 1db A

NG-1B 509MC | 160KC 350KC ] : soEbm 6db 20K 1db B |

NB-1 10.7MC 200KC 450KC | | 75db 12db 50 1db A
[ NB-1B | 10.7MC 200KC 450KC | | 8sab | 8ab 50 5db B |
" RL-1 | 11.5MC | 8OKC | 160KC 200KC | 85db | 6db 50 5db | €
| RL1B | 115Mc | 80Ke 160KC 200KC 90db |  5db 50 50 | B |

Operating Temp.: —55 C to -{ 90°C Shock: 100g Vibration: 15g to 2KC Units hermetically sealed

« . y
\ / , wf
\ \
A l A
\ ! L,___ .
\ Write for ;,
Bulletin WBS 100
‘l’
oL Ll
@
MANUFACTURING COMPANY -
MID 1-61 DIVISION OF PACIFIC INDUSTRIES,
PROCEEDINGS OF THE IRE March, 1961

ACTUAL
CHARACTERIS
RESPONSE

CURVES

TIC

PACKAGE TYPES

A limited number of opportunities for filter and communications engineers and tech-
nicians are available. Write Mr. Robert A. Crawford, Chief Engineer, Filter Division,

3155 Fiberglas Road, Kansas City 15, Kansas

WORLD'S LARGEST PRODUCERS OF QUARTZ CRYSTALS

INC.

85A



3 -IN-ONE

AMCO ENCLOSURE SYSTEM

86A

Provides Cooling, Mounting and Lighting
in Modular Enclosures for Electronic
Instruments in Any Installation

No one type of enclosure meets all environmental and
physical demands. AMCO has developed 3 complete
syvstems mtegmted into 1 system with interchange-
able accessories, applicable for both commercial and
military use.

CUSTOM... Whenspace and appearance are critical

.16 ga. double-channel steel frames, based on
increments of 19Ys” widths, supports in excess of 3000
Ibs, Multi-width panels and cowlings give single-unit
appearance with series mounted racks. Meets EIA
Standards.

SEMI-CUSTOM. .. Heavy-duty, more internal clear-
ance ... 14 ga. box-channel steel frames, 12 ga. gusset-
ing provides exceptional rigidity both front-to-back
and side-to-side. Frames based on 221" increments
provides clearance for recessing 19" wide panels,
Meets ETA Standards.

ALUMINUM.. .Unique! Meets any size...almost any
configuration from 6 basic parts...3 castings and 3
extrusions. Any size from 6" to 20 {t.; any slope from
0° to 90° is standard. Mil Specs strength and material
(6061-T6 extrusions and 356-T6 castings).

Amco manufactures all necessary blowers, chassis
slides, doors and drawers, writing surfaces, cowling
lights and other accessories. Check the extra sav-
ings yougetthru Amco's combined-discount system
of racks and accessories. PLUS FREE ASSEMBLY

Ameco is your one complete source of Modular Instru-
ment Enclosure Systems and Accessories. Write today
for catalog of complete specifications,

REALISTIC 3 WEEK DELIVERY

Custom

Factory trained representatives in principal cities

- of U.S. and in Canada
fiz\ AMCO ENGINEERING CO.

7333 West Ainslie Street, Chicago 31 lllinois

See us at the IRE Show Booth Nos, 4501-4503

@ me peopie b

From 1955 to 1956, he served on the
Committee on Radar Range of the De-
partment of Defense’s Ad Hoc Group on
Al Radar. In 1957, he was a member of the
special summer study project conducted
by the National Academy of Sciences for
the Air Research and Development Com-
mand.

Dr. Hance is a member of Sigma Xi,
the Research Society of America, and the
IRE’s Professional Groups on Information
Theory, Circuit Theory, and Electronic
Computers.

John H. Haughawout (M'59) has been
appointed manager of the computer lab-
oratory’s advanced development depart-
mentat Hughes Aircraft Company’sground
svstems group, it was recently announced.

Before his new appointment, he served
as manager of an advanced Navy com-
puter project. He joined Hughes in 1952
I’reviously, he had been a circuit design en-
gineer for the General Electric Company.

A 1947 graduate of the University of
California, Berkeley, he holds the bachelor
of science degree in electrical engincering.
He did graduate work at Syracuse Univer-
sity, Syracuse, N. Y., from 1950-1952,

Mr. Haughawout served with the U. S.
Navy during World War 11.

o

{ n i !

Engineers who know
=SPECIFY:

SUPERFINE

LOW-LOSS RF LACQUER

* Q-Max, an extremely low loss dielectric im
pregnating and coating composition, is for
mulated specifically for application to VHF and
UHF components. It penetrates deeply, seals
out moisture, provides a surface finish, im
parts rigidity and promotes stability of the
electrical constants of high frequency circuits
Its effect upon the ''Q"" of RF windings is prac
tically negligible

* Q-Max applies easily by dipping or brush
ing, dries quickly, adheres well; meets most
temperature requirements. Q-Max is indus
try's standard RF lacquer. Engineers who
know specify Q-Max! Write 1or new (atalog

MARLBORO
NEW JERSEY
Telephone:
HOpkins 2-1880
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Shrinker

Cum Laude

Know ye that we, the corporation
of Burnell & Co., upon the recom-
mendation of our customers in the
electronics industry do hereby in-
augurate the esteemed order of

Shrinker Cum Laude.

Be it further known that, (with-
out undue modesty), the Shrinker
Cum Laude award has been made to
Burnell for displaying the highest
degree of shrinkmanship in the
design and utilization of micromin-
iature, subminiature and miniature
toroids, filters and related networks.

Ghe Shrinker Cum Laude award
has also been tendered for signal

PIONEERS IN microminiaturization OF TOROIDS,
FILTERS AND RELATED NETWORKS

PROCEEDINGS OF THE IRE

March, 1961

achievement in reducing develop-
mental costs while increasing per-
formance range-a feat accomplished
by the designers of the new Burnell
high selectivitg, high attenuation,
1ke crystal filter which possesses the
following unique characteristics:

Attenuation — 3 db bandwidth —
3.8 cps
Shape Factor 60/6 — 44:1
Input — 500 ohms
Qutput Impedance—500,000 ohms
Meets MIL-C 3908 B vibration
standards

Other Burnell crystal filters avail-
able in frequencies up to 30 mes with

EXECUTIVE OFFICE
AND PLANT

DEPT, P2 (o1 17

PELHAM, NEW YORK [/ 12177 BY EDO (CANADA) LTD.
PELHAM 8-5000

T
TELETYPE PELHAM 3630 Gl >

considerable latitude in impedance
range. Write for Bulletin XT 4835,

See the complete line of Burnell
components at Booths 2909-2910
I'RE Exhibit, March 20-23.

cPs 12 8 4 -0+ 4 8 12 CP§
1024 |~

Fy
0o
o
-«
w .
2
a0
pd
o
4
50—

COPYIIGHT 1961« BURNELL & €O, WiC.

PACIFIC DIVISION

\\“"((//\ SOUTH PASADENA, CAL.

MFD. IN CANADA

CORNWALL, ONT.
WELLINGTON 2-6774
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IN MOST MISSILES, MANUFACTURERS SPECIFY

VECO HI-RELIABILITY THERMISTORS

That's because accuracy, reliability and ruggedness are of such vital importance in
the exacting task of missile design and manufacture, as well as in every other field
where thermisters are used — and VECO thermistors are famous for these char-
acteristics.

Because VECO has pioneered in high reliability thermistors and varistors, we can
guarantee that VECO products will do the toughest jobs required. More companies
specify VECO thermistors and varistors than any other — a further indication of the
high regard VECO has earned in the field of thermal and electrical measurement and
control.

Other VECO products: Varistors e Chopperettes e Combustion Analyzers
Thermistor Catheters and Needles e Matched Thermistors ¢ Thermal
Conductivity Cells e Thermistor Kits e Varistor Kits e Hypsometers
e LOX Thermistors — and many others,

FREE. Write for Thermistor-Varistor VECO glass enclosec thermistors are

h ""=® Catalog SB 52 for additional not adversely affected by radiation.
infosmation on VECQ thermistors, varistors .
and other products. Our quality control processes are

BOOTH 1423 IRE SHOW
N.Y. Coliseum, Mar. 20-23

lhcrony

ENGINEERING CORPORATION

114 SPRINGFIELD ROAD, UNION,N.J. « MUrdock 8-7150

Cataloged in EEM and Radio Master accepted under MIL-Q-5923 standards.
e———

% IRE People(é\lk

The appointment of Charles E. Jacobs
Jr. (A’51-M'52) as project manager of a
study program on the feasibility of a ticld
army ballistic missile defense svstem has
been announced by Sylvania, a subsidiary
of General Telephone & Electronics Cor-
poration.

-\ $250,000 contract for the study, to
be undertaken at the Waltham Labora-
tories, has been awarded to Sylvania by
the U. S, Army. The Army is secking a
missile system capable of moving with and
protecting forces in the field from the
threat posed by a variety of ballistic and
guided missiles that could be employed by
an enemy.

Mr. Jacobs, who joined Sylvania in
1951, carried major responsibility for the
design and analysis of acquisition and
tracking radars in the PLATO anti-missile
svstem. His most recent assignment has
been in the Systems Engineering Labhora-
tory in Waltham as manager of the Signal
and Operations \nalysis Departiment.

A native of New York Citv, he reccived
the bachelor's degree in electrical engincer-
ing from Brooklyn Polytechnic Institute,
Brooklyn, N. Y., in 1951 and has com-
pleted course requirements for a master’s
degree in electrical engineering at the <aume
institution.

H. Raymond Jacobus (SNi'46) joind
Eitel-MceCullough, Inc., as Manager of the
Negative Tube Division on March 1, 1961
He will direct the
research, develop-
ment and manufac-
turing activities for
the production ol
lXimac power tubes
in the negative grid
tube held

He  brings  to
Eimac more than
28 vears of experi-
ence in the electron-
tube industry. For H.R. Jacones
the past five vears
he has been Manager of the
Division of Tung Sol Electrie, Inc., at
Washington, N. J. Prior to this, he served
for many vears with the Radio Corporation
of Awmerica in engincering and production
management of electron tubes.

He received the degree in mechanical
engineering with a communications major
from Stevens Institute of Technology, Ho-
boken, N. J. He holds two electron-tube
patents and has applications pending on
several additional patents.

Mr Jacobus is a member of a number
of professional groups on engincering man-
agement and electron devices. He is the
author of many technical papers on elec-
tron tubes and their operation.

Washington

.
oo
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LOWEST COST
PER GRAM

UNLIMITED
PRODUCTION
CAPACITY

HIGHEST
QUALITY

NO CAPITAL
INVESTMENT

NEW MATERIAL
RESEARCH

SPECIFICATIONS

good reasons for letting

KNAPIC grow your
Silicon Crystals

TO ORDER

KNAPIC specializes in Silicon and Germanium Crystals
for Semiconductor, Solar Cell and Infrared uses

Major manufacturers of semiconductor devices have found
that Knapic Electro-Physics, Ince. can provide production
quantities of highest quality silfcon and germanium mono- v Distocation density. Knapic silicon
crystals far quicker. more economically, and to much tighter ) renocystals grown by @ modihed

o . Czochralski technique Crystal
specifications than they can produce themselves.

diameter to %" —None, %" to %"~
The reason? Knapic Electro-Physics are specialists with ac- ) LD NHIRICEAR) GGt

celerated experience in growing new materials to specification Pl 0pe s cn
< X} 4 4 S Sp: N 1%2” to 2“ less than 1000 per sa. ¢,

Why not let us grow your crystals too? - S
sit us ot the IRE Show
Space No. 4531

Check These Advantages
. Extremely low dislocation densities.
Tight horizontal and vertical resistivity tolerances.
Diameters from 14" to 2. Wt.to 250 grams per crystal. Individual crystal lengths to 107,
Low Oxygen content 1x10 7 per cc, 1 x10 > fer special Knapic small diameter material.
Doping subject to customer specification, usually boron for P type, phosphorous for N type. 936-40 Industrial Ave., Palo Alto, Calif. « Phone DAvenport 15544

Lifetimes: 1 to 15 ohm cm —over 50 microseconds; 15 to 100 chm cm.—over 100 mizro-
seconds; 100 to 1000 ohm cm.—over 300 microseconds. Special Knapic small diameter

®
apic Electro-Physics, Inc.

SALES OFFICES:

matenal over 1000 microseconds. Eastern—405 Lexington Avenue, New York, N. Y. . Phone YUkon 6-0360
Wesietn— 204 South Beverly Dr , Beverly Hills, Calif. « Phone CRestview 6-7175
Write for SPECIFICATION SHEETS Eurepean—»2 Prins Frederick Hendniklaan, Naarden, Holland « Phone K 2959 8988

... Also manufacturer of large diameter silicon and garmanium lenses and cut domes for infrared use
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NEW MULTIPLE ARRAY SWITCH

S R 4 mE Peopte i)

FACTS!

® Reliable: life expectancy 500,000 operations

® Versatile: 8 pole single or 4 pole double throw per
button—eliminates need for relays in many
applications

® Wiping: thorough action with noble metal alloy
crosshar

©® Pure contact resistance: .006 ohms nominal

® Modular: ANY number of buttons
ANY number of arrays

® Miniaturized: behind Ppanel dimensions: 1194>” x 34~

T
Samps at 24V DC, Tj}ﬂa’;lﬂwnﬂmﬂw | ©

1amp at 120V AC
Design simplicity and special modular construction of these TELEX switches
allow more circuits than other units approximately the same size and weight.
Each button is 8-pole single throw—normally opened or closed—or 4-pole double
throw or any combination. Magnetic detent assures longer life.

All or any buttons may be interlocked but the complicated multiplicity of
parts required by conventional switches for latching and releasing and preventing
multiple actuation has been eliminated. Also available in momentary make
configurations.

Exceptionally versatile, this switch may be used with printed circuits or
plugged into standard wire harness to perform for test equipment, binary coding
problems, digital coding problems and standard keyboard or countless other
custom uses. Switch resistance is .070 ohms nominal. Insulation resistance
@ 500V DC between adjacent switch contacts and open is 40,000 megohms.
Choice of colored buttons and numerals and optional light indicators. Variations
designed to meet individual specifications.

More detailed specifications and information are available
on request. Write to Sales Manager,

( TELEX

SpeciaL Propucts Division » Telex Park, St. Paul 1, Minn., Dept.SP-102

See our display
at the
IRE Show,
Booth 172!

Superior communication accessories for every need—
TELEX Communications Accessories Division
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Henry P. Kalmus (\'39-S)['15 F'50),
Associate Director of the Army's Diamond
Ordnance Fuze Laboratories, Washing
ton, D. C., was
awarded the doc-
torate degree from
the Technical Uni-
versity of Vienna in
December, 1960).
The subject of his
thesis was  “Light
and Radiation
Measuring  Instru-
ments  with  High
Sensitivity and Sta-
bility. ™

He received the
DipL-Engre. from the Technic U niv
sity of Vienna in 1930. Mter an associati
of eight years with the Orion Radio Cor
poration in Europe, he came to the United
States and was emploved in a professiona

\\‘
'/

..

capacity with the Emerson Radio Cor
poration, New York, N. Y., and with the
Zenith Corporation, Chicago, 111, prior tc

joining the staff of the National Bureau of
Standards, and subsequently the Diamond
Ordnance Fuze Laboratories in 1943,

Dr. Kalmus holds nwore than twenty-
tive patents in the field of electromicos e
has published a great number of scientitic

MINIATURIZED!
LIGHTWEIGHT!

N-IL ENEE
DIGITAL
READOUT

Series 120000

Features:
) Lightweight -
weighs 3'2 ozs.

) Quick disconnect

at rear for easy
famp replacement.
Over 1000 firms
PRICE COMPLETE throughout the

world in just a
few years prove

33 500

Quantity Prices On Request anprecedented
WRITE TODAY FOR acceptance of
COMPLETE SPECIFICATIONS IEE digital
readouts.

Representatives
in principal cities

INDUSTRIAL ELECTRONIC ENGINEERS, Inc.

5528 VINELAND AVENUE ‘!E]

NORTH HOLLYWOOD, CALIF.
March, 1961



FEATURES

s V OW

sensitivity at minimum bandwidth

* /
e FOUR regular VSWR
expanded

ized when switching ranges

" s olla b i

o Front panel meter monitors bolometer

| SPECIFICATIONS:

Frequency: 1,000 cps; adjustable over a

-

Sensitivity: 0.02 uv at minimum (4 cps)
bandwidth, 0.1 av at maximum (40
cps) bandwidth.

| Noise Level: 5db below full scale (0.007
pv at minimum bandwidth).
A ITH () 250 a1 4 cn 15 at 44) ‘P
l} J; 4
: to 40 cps.

Calibration: Square Law. Meter reads

SWR, db

mge: 85 db. Input attenuator provides
70 db in § db steps. Gain control pro-
vides 15 db adjustable. Accuracy 0.1
10 db. Maximum cumulative

db

S I gular, and
Bolometer Current. Meter scale always
normalized when switching from scale

1.8-6
, anded
SWR: 1-1.3; db: 0-10; Expanded db
0-2.3

Meter Scales: SW 1-4; SWR

Input Selecior: 220,000 ohms; Crystal:
Bolometer. Bias provided for high 8.4 ma

eter ias a tat =1

eter protective circuit permity
switching operation or cable connect-
disconnect without damage to bolometer.

iny

this

standing wave amplifier

defies comparison

AT AR Ay

o

The new portable PRD 277-B Standing Wave Amplifier is
designed to meet the present and future needs of microwave
test laboratories. Due to its extremely low inherent noise,
0.007 pv, weak signals which once were undetectable by
conventional instruments can now be measured. Attenuation

P

N~

N
~
~
&

I ma in 5 db steps combined with 4 VSWR scales and a large
full scale deflection meter permit VSWR measurements to be made with
! rec Jack maximum resolution and accuracy.
Po . ¥
watte, To find out more about the new PRD 277-B Standing Wave
Dimensions: Cabinet: 73” wide, [0VA” An.lphﬁer. c-ontact your local PRD representative or phone,
" write, or wire:
PR ELECTRONICS INC.
See the PRD 277-8 A Subsidiary of Harris-Intertype Corporation
S',a,r;.dh:%\:las\;'e:mpliﬁer Formerly Polytechnlic Research & Development Co,, Inc
:oo':s .36.0.2-3:06 Factory ond General Office: 202 Tillory Street, Brooklyn 1, New York, Ulster 2-6800
° Western Soles Office: 1608 Centinela Avenuve, Inglewood, Calif., ORegon 8-6922
PROCEEDINGS OF THE IRE  March, 1961 91A



New Chassis-Trak Utility Slides
Support 13 Times Their Own Weight

Three Models—TILT, TILT-DETENT, and NON-TILT

With the introduction of the C-230
Utility Slide, Chassis-Trak can now
offer a complete line of electronic cab-
inct slides in a capacity range from 50
to 275 lbs. The new Utility Slide cun
be used in any standard rack and in
anv type of mobile or stationary instal-
lution where the chassis load does not
exceed 100 Tbs.

Chassis-Trak’s famous “pencil thin”
design is an outstanding advantage of
the new C-230. A pair of these fully-
extendable slides take up only .620” of
usible chassis space—far less than any
other slides of equal capacity.

Made of hard, cold-rolled steel, each
slide is cadmium plated and then
coated with Poxylube 75. This is a
banded film of molybdenum disulfide
which provides permanent dry lubri-
cation and protects the metal against
solvents, acids and corrosion.

for further information, contact
525 South Webster Avenue, Indianapolis, Indiana

92A

Chassis-Trak C-230 slides are avail-
able in seven lengths—12" to 24" —and
in a choice of tilt, tilt-detent or non-tilt
models. The detent model locks in
three positions—50° up, horizontal,
and 90° down—for convenience in
servicing tube and circuitry sections.

For complete details and specifica-
tions on the new C-230 Utility Slide,
request Engineering Data Sheet 1600.

WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE
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(Continued from page 90.1)

papers and articles. Among the many
honors he has received is the Department
of Commerce Gold Medal for Exceptional
Service, awarded to him in 1954,

Robert O. Kimmel (S'51-A'52-M'56)

| has been appointed western district sales

manager for Hughes Aireraft Company’s
microwave tube division.

Before joining Hughes, he was the
Raytheon Company’s western area mana-
ger for special microwave devices, espe-
cially the ferrite component field. Previ-
ously, he was Rayvtheon’s senior west coast
sales engineer for microwave tubes. He v
also a field engineer for the General Elec-
tric Company on high powered radar
equipment ultimately specializing in mi-
crowave tube equipment compatibility.,

Mr. Kimmel is a graduate of the Poly-
technic Institute of Brooklyn, Brooklyn,
N. Y., and is a member of the American
Rocket Society.

.
o

| Harold B. Law (SM'46-F’52) and Al-

fred H. Sommer (SN’54), scientists of the
Radio Corporation of .\merica, have heen
named Fellows of the Technical Staff, RCA
Laboratories, in recognition of their con-
tinued outstanding achievement in  re-
search, it was recently announced.

The rank of Fellow, Technical Staff,
was established by RCA Laboratories in
carly 1959 to give recognition to continued
individual contributions by staff scientists,
just as recognition is extended by title and
position for contributions made through
group administration. It compares with

[ similar use of the title of Fellow by the
various professional societies.

| Dr. Law was honored for his continued

contributions to the advancement of tele-
vision, particularly in the ficld of pickup
and display tubes for both black-and-white
and color-television systems. Dr. Sommer
was honored for his continued contribu-
tions in the field of electron-emission phe-
nomena relating particularly to special ma-
terials as emitters for electron tubes.

Dr. Law, a native of lowa, was gradu-
ated from Kent State University, Kent,
Ohio, in 1934, and received the M.S. and
Ph.D. degrees in physics at Ohio State
University, Columbus. He joined RCA in
1941 as a member of the electronic research
staff, specializing in research on television
camera pickup tubes. Among his major
contributions have been the development,

| with Drs. A. Rose and P. K. Weimer, of
the lmage Orthicon camera tube now in
standard use for television pickup, and his
subsequent development of the method
employed in making the phosphor screen
of the color television picture tube. IFor the
latter achievement, Dr. Law was awarded
the Zworvkin Gold Medal of the TRE in
1955. A member of the American Physical
Society and Sigma Xi, he holds 25 United
States patents on inventions relating prin-
cipilly to television pickup and display
tubes.

| (Continued on page 954)
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DAPON molded parts in blue

APON RESIN STOPS ARCING DUETO MOISTU

OIALLYL PHTHALATE

ARK-trol connector can be discornected while carrying full
current loads— DAPON has high arc and tracking resistance
even after moisture conditioning.

If you require outstanding electrical properties in a
resin, tear a leaf from the design book of Crouse/Hinds
Company, Syracuse, N. Y. At the heart of their new ARK-
trol connector series, you’ll find molded parts of DAPON
resin. By using DAPON, they—

¢ Overcome the problem of contact misalignment due to
post-mold shrinkage of other plastics.

* Eliminate the severe drop in resistivity under moist
conditions, characteristic of other plastics.

o Utilize excellent electrical properties to reduce insulat-
ing material by approximately 509 without lowering
previous electrical ratings.

DAPON molds easily around metal inserts without corro-
sion. With DAPON there’s virtually no shrinkage or crack-
ing after molding (cornector pins remain tight!). The
material has extremely low moisture absorption—it main-
tains high arc resistance even in moist atmospheres.

g

DAPON diallyl phthalate resin withstands extremes of tem-
perature, vibration and shock. The tolerances of DAPON
parts are practically unaffected by long-term operation at
temperatures up to 450°F.
Specify DAPON (diallyl phthalate) Resin when you need :
¢ Low dielectrie loss
» High dielectric strength
¢ Superior dimensional stability
« Excellent arc resistance
« High volume and surface resistance after high humid-
ity-high temperature conditioning,

Write today for literature covering technical aspects
and uses of this rugged thermosetting resin and the
names of compounders using DAPON Resins.

Putting ideas to work

FOOD MACHINERY AND CHEMICAL
CORPORATION

Dapon Department
® 161 East 42nd Street, New York 17, New York

Visit Us At The Show, Booth 4041

PROCEEDINGS OF THE IRE March, 1961
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AE
DO

To the Engineer

looking for a fast circuit seesaw

If you're in need of somethirg better than a
Hlip-flop that only partielly transfers a circuit
—something with a transit time of less than
a millisecond—then you’ll be delighted with
AE’s Series PTW Polar Relay. This mag-
netically biased relay will transfer a circuit
with the beautiful regularity of an observa-
tory clock, and trigger on only a few mils
from your available energy source.

Substantially smaller than other polar relays,
the PTW’s unique design virtually guaran-
tees the high-speed switching of a single cir-
cuit billions of times without readjustment!
Its service records to date in telegraph and

teleprinter circuits and differential controls
suggest that its life is practically limitless.
Terminals to meet your specs.

Our circuit engineers will be happy to work
with you in adapting the PTW to your
designs. Or possibly you’d like to leave the
switching to us—in which case we can take on
the complete packaging and more than likely
shave your costs.

For full information on the PTW, ask for
Circular 1821-E — and for answers to your
control problems, write the Director, Control
Equipment Sales, Automatic Electric, North-
lake, Illinois.

AUTOMATIC ELECTRIC

Subsidiary of

GENERAL TELEPHONE & ELECTRONICS

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

B OB

TR ¢ v 6 D DGO A G~

OF 3 DIFFERENT TYPES

e
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Write for your Catalog B-1 describing
Alpha's complete Shielding & Braiding
line, listing full techwical descriptions of
dozens of sizes and featuring an Engineer-
ing Glossary. And Alpha Shielding is avail-
able for immediate delivery through your
local Alpha Wire Flectronic Parts
Distributor.

ALPHA WIRE CORPORATION

Subsidiary of l FAI. Electronics Corporation
200 VARICK STREET, NEW YORK 14,N. Y.
Pacific Division:

1871 So. Orange Dr., Los Angeles 19, Calif.

F LAT. « « Woven, flexible, tinned
copper braid, generally used as a high
current conductor at low voltages,
and as a bonding strap in vehicles
and aircraft to eliminate ignition
interference.

OVAL COMMERCIAL...

Woven, tinned copper tubular braid,
used as an electrostatic shield to cover
conductors, cables, or other components,
since it slips over them easily, due to

its oval shape and flexibility.

OF SHIELDING & BRAIDING!

TUBULAR. .. ToMil Spec QQ-B-575.

Woven, tinned copper round braid,

used in military applications requiring
maximum shielding against electrostatic
interference, mechanical abrasion and
stresses. Construction has self-supporting
characteristics enabling it to maintain

its round configuration. Percentage

of shielding coverage is 959, or more.

Special Constructions are available to order
in the flat, oval, or tubular braid.

See us ot IRE Booth 4103

@ IRE People—A

o Another reason...

The appointment of Dr. Ward C. Low
(A'56) as senior stall specialist-develop-
ment planning for Svlvania  Electronic
Systems, a division
of Svlvania Electric
Products Inc., has
beer announced by
Dr. E. G. Schnei-
der, divisional Viee
President—Rescurch
and  Engineering.
Sylvania is a sub-
sidiary of General
Telephone & Elec-
tronics  Corpora-
tion.

In his new ca-
pacity, Dr. Low will study trends in ad-
vanced electronics technology and make
recommendations  coneerning  Sylvania
Electronic Systems' planning for techno-
logical requirements of the future.

He joined Sylvania in 1935 as head of
the physics section in the analysis depart-
ment of the Missile Systems Laboratory,
Waltham, Mass. He subsequently moved
up to manager of the aerophysics depart-
ment of the Waltham Laboratories in 1957,

During the past two years, he has been
on leave of absence from Sybhania for work
with the Advanced Research Projects

W. C. Low

";ﬁa—-...

hen W \

page

(Cont nued on page 994)
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the world becomes smaller

7,500-mile Pacific Scatter Communication System linking major
command posts from Hawaii to Formosa was recently designed and
built for the U. S. Army Signal Corps

COMMUNICATIONS

—
——
—

# ENGINEERS, INC.

Subsidiary of Northrop Corporation
2001 WISCONSIN AVENUE, N.W., WASHINGTON 7, D.C.
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WU AMPLIFIERS

Model T601

2.15 kme TYPICAL CHARACTERISTICS

Model T602
10-20 kme

oy 225 kme ——

-

. RF POWER OUTPUT Watts

S
|
I
‘

" MAXIMUM POWER OUTPUT
=== SMALL SIGNAL GAIN
|
l | ] |

e

80 Product Features:

Rugged construction
Completely self-contained
Provision for modulation
Adjustable gain control
Regulated power supplies
Supplied in attractive

bench cabinet or can be
mounted on standard 19" rack

Typical Applications:

e Converts low level signal gen-
erators to high power sources

e Efficient harmonic generator

e Antenna pattern
measurement source

e Converts to high power oscil-

SMALL SIGNAL GAIN db

2 4 [} 8 10 12
FREQUENCY Kmc

lator with appropriate adapter
Accessory Equipment Available

16 18 20

For complete technical data call or write:
Amer. Elect. Labs., Inc.
121 North 7th Street, Philadelphia 6, Pa.
Phone: WAInut 5-8780

Investigate the opportumties at AEL for creative engineers

SEE US AT THE IRE SHOW: BOOTH #3053
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Ageney of the Department of Defense,
1

where he was in charge of the d velopment
of an upper atmosphere physics program
for ballistics missile defense. He also con
ducted a national study on advanced tech
nnloulu for ballistic missile defense.
joining Sylvania, he
scarch associate at Massachusetts [nstitute
of Technology, Cambridge. He also had
served as acting director and project super
visor of the upper atmosphere research
program at Boston University, Boston
Mass.

He received the bachelor’s degree from
the University of Wyoming, Laramie, in
1943 and taught there as a physics instruc
tor prior to U. S. Naval service. He re-
ceived the doctor’s degree in physics from
Boston University in 1955

Dr. Low is a member of the American
Physical Society and the American Society
for the Advancement of Science.

.
ol

Dr. Harold Lyons (SM'50-F'58) has
joined the stalt of Electro-Optical Systems,
Inc., as a Vice President, and will manage
the Company's newly formed Quantum
Electronics Division.

In his new position, he will be responsi

le for extending present company capa

Jhere ¢
particular emphasis upon development of
masers, lasers, and irasers. Applications of
these techniques will be to company pro-
grams in the fields of homing and guidance,
communications, space defense, and other
areas  utilizing advanced  electro-optical
techniques.

He was f()rmcrly head of the Atomic
Physics Department and Senior Scientist
at Hughes I\(wu(h Laboratories, where
he was responsible for the organization
and direction of that company’s program in
light amplification by stimulated emission
of radiation (laser). He invented  the
world’s first in 1949 while
at the National Bureau of Standards
where he was a physicist and Assistant
Chief for Research of the Radio Stand-
ards Division.

His background includes the Ph.D. de-
gru in nu(‘k.lr physics from the Univer

ichigan, Ann Arbor, in 19! W
p()\tdoct()r i rescarch at the University of
Michigan, and research at Naval Rescarch
Laboratory before joining NBS. ‘The re-
cipient of awards by the 1. S. Departiment
of Commerce, the Washington Academy of
Sciences, and the University of Buffalo
for his rescarch and inventions, he was also
hnnorul for his invention of the atomic

ek by the Franklin Institute in 1959.

Dr L\'()m is recognized as one of the
country’s foremost authorities in the field
of quantum electronics. He has authored
over 30 technical articles on subjects such
as atomic clocks, relativistic clock satel-
lite experiment, microwave spectroscopy,
masers, lasers, and irasers. He 1s a Fellow

f the nericitn PPhy 8¢

“atomic clock™

PROCEEDINGS OF THE IRE March, 1961

CONNECT, PROTECT, CONTROL OR FILTER

s S

S*PLUGS & SOCKETS « THERMALDEVIC
NTERFERENCE FILTERS « GLASS SEAL

ERCONA CORPORATION

(Electronic Division)
Dept. P-8, 16 West 46th Street, New York 36, New York

See us ot Booth 2110

Another reason...
the world becomes smaller

-
MED“‘-ERRAN

Turkey trot . . . tropospheric scatter network employlng fixed and
mobile stations ... linking eight strategic areas through Turkey
with more than 99% reliability . . . is being designed and

built for the U. S. Air Force

COMMUNICATIONS
ENGINEERS, INC.

Subsidiary of Northrop Corporation
2001 WISCONSIN AVENUE, N.W., WASHINGTON 7, D.C.
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Model GS

= 0.1 degree...no load to full load.
Constant angular rotation is as-
sured with Models GS and MS
Synchronous motors. There’s no
“cogging” action to disturb pre-
cise synchronization. 60-pole rotor
which reduces shaft speed without
gearing helps provide an accuracy
within 0.1 degree of angle under
all load conditions.

Model GS. Incorporating an in-
tegral induction-start motor, the
phonic-wheel-type GS can be oper-
ated from a vacuum tube amplifier
on frequencies from 60 to 3600
cps. It may be operated single
phase in the plate circuit of a
single-ended amplifier or as a two-
phase motor when driven by push-
pull amplification. Motor current

.-

£»

Model MS

is app. 75 milliamperes per phase,
output up to 1/100 hp.

Model Ms. Offering big power for
its small size, the MS is a phonie-
wheel-type motor capable of oper-
ating on signal frequencies from

150 to 4000 cps. Power and start- |

ing characteristics on frequencies
as low as 150 eps are excellent. It
measures but 4”x133”, yet torque
at 1800 rpm is as high as 6 inch
ounces per phase.

Investigate the superior perform-
ance characteristics these ad-
vanced synchronous motors offer.
They are a product of one of the
world’s leaders in the development
and manufacture of facsimile and
radio communications equipment.

Wesrrex Corporation

A DIVISION OF LITTON

INDUSTRIES

540 West 58th St., New York 19, N. Y, 1523 L §1., N.W., Wastington 5, D. C.

100A
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ecade
" Kaithiey wedel 107

how to see
high impedance
ac signals

The Keithley Model 102B Amplifier
combines a 400-megohm input with high
gain and low noise. It sharply reduces circuit
loading errors when measuring outputs from
accelerometers and other piezo-electric
devices. It also has many uses in studies on
hearing aids, phonograph pick-ups, and
microphones.

Features of the Model 102B are: decade
gains from 0.1 to 1000, selectable band-
widths of 2 cps to 150 kc and 2 cps to 1.7

mc, and a S-volt, 50-ohm output for scopes
and recorders. Other features include:

@ input impedance of 400 megohms, shunted
by 3 uuf.

@ low noise level, below 10 uv from 10 cps to
150 kc at maximum gain.

@ gain accuracy of 1% at midband for all
gain settings.

@ rise time of 0.3 u sec at highest gain.

@ two accessory low capacitance probes
available.

@® Price —$335.00

For full details write:
:

KEITHLEY
INSTRUMENTS

12416 EVUCLID AVENUE
CLEVELAND 6, OHIO
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PLATE AND GRID CAPS

Hlustrated are the stock military and standard

ceramic Millen plate and grid caps and the snap JAMES MILLEN MEFG. Co., INC.

lock caps for mobile and industrial applications

requiring tighter than normal grip. Standard
plate caps have phosphor bronze clips; military M A LD E N
plate caps have beryllium copper clips. MASSACHUSETTS

fg;@ IRE People MG -' "_ EN Another

(Continued from page 99.1)

Dr. Harold S. Osborne (\'14 \['29

reason...
SR 14501, retired Chief Engineer o : A
the American Telephone and Telegraph : f the
Company, has won ., j
he prized  Edison gy 0 Id

Medalof the Ameri
smaller

can  Institute  of
Electrical Eongi
neers, N. S, Hibsh-
man, Institute sec-
retary  announced
recentiv. The award
will be  presented
it the Institute’s
Winter General

Meeting  in - New EHL S, Osuorsi

York, N. Y., Jan =3 . “ 5 : . ) )

el 29-February 3, 1901, at the Hotel An experimental satellite communication relay being designed
dtier . - .

Dr. Osborne, who is a consultant with and engineered under cognizance of Rome Air Development
the. Drpwiitidhd], Flestrishnmm! Gon Center will transmit voice and teletype 2000 miles through space
mittee, was cited “for his contributions to . . e X ¢ .
the art of telecommunication and  his via a passive orbiting satellite. Stations will be at Floyd, N.Y.
leadership and vision in extending its ap and Trinidad

plication; for his achievements in the co-

ordination of international communica i
tion and in national and international /?E? COMMUNICATIONS
standardization: and for his advancement . =

of the engineering profession.” A ENGINEERS, lNC.

The Edison Medal was founded b

I({O-l by ill’l‘()rg'lllil,dll‘()‘ll .nf associates and Subsidiary of Northrop Corporation
friends of Thomas \. Edison, to serve “as
(Continued o page 1024) 2001 WISCONSIN AVENUE, N.w., WASHINGTON 7, D.C.
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Environmental @REP'B""‘

2 B L
cu n d Itlo n I n g for an honorable incentive to scientists, engi-

neers, and artisans to maintain by their
. works the high standard of accomplish-
deteCt'on SySfems ment” which tm(l been set by lfdisml). [}

The Medal is awarded annually by the
American Institute of Electrical Engincers.
Among past recipients of the award were
George Westinghouse, Alexander Graham

Bell, Robert A. Millikan, Alexander Dow """"""*A
and Vannevar Bush.
Born in Fayetteville, N. Y., Dr. SLICE CRYSTA ls

Osborne attended the Massachusetts In-

stitute of Technology, Cambridge, where . o
he received the B.S. degree in 1908 and w"h the fU"y uUtomunc

the Eng. D. in 1910. He joined AT.&T. FlTBHBURB

in 1910 as an engineer in the transmission EE———

and protection department. Ten years

later, he was appointed transmission engi- SEMI(ONDU(TOR SLICING MACHINE
neer, and operating results engineer in
1939. After serving as plant engineer and
assistant chiel engineer (1940-1943), he

e Automatic back-off mechanism
prevents surface imperfections.

was appointed chief engincer in 1943, e Wafer thickness adjusg’able from
which position he held until his retire- 0.025 to 0.007 £ 0.0005"
ment in 1952, e Spindle speed controlled up to
He has rendered significant service to 9,200 rpm by a Variac.
AiResearch cooling of airborne the government as well. He was special o Ingot sections easily mounted.
detection systems is accomplished by consultant to the Office of the Secretary of

e New orienting table with accu

War, World War 11, and a member of the racy + 1’ of arc available.

an extremely reliable, compact unit A . e .
y ? pa Ielegraph Committee, War Communica-

which is b‘fth an air-cooled cold plate tions Board, World War I1. He has also SEE US BOOTH 4535 IRE SHOW
and mounting structure for the detec- served on the Industry Advisory Council
tion system’s transistorized power of the Federal Specitications Board, and FITCHBURC E'NCINEERING CORPORATION
supply. (Continued on payge 1044) HICHBURG HASISEHEARES
This lightweight package weighs
7.2 1b., and has a heat rejection of = — VISIT BOOTH 4204-6

500 watts. It consists of four AiRe- > — n I.R.E. SHOW, N.Y.C.
search Minifans and an all-aluminum
structure with 44 separate modules.
Each module is electrically isolated
and may be removed individually
for quick, easy replacement.
AiResearch is the leading designer
and manufacturer of such advanced WITH R

electronic conditioning equipment
and systems. This production unit is i ?@@MH@B

one example of the bread production-

proven capability of AiResearch in Standard

providing extremely reliable, light- i ‘ CONSOLES » RACKS » CHASSIS
weight, compact cooling packages for b il E

aircraft, missile, space and ground 18 ; PANELS e CABINETS ¢CASES

support applications.
Environmental conditioning
equipment has been produced for
the following electronic systems:
Detection * Communication

CONTACT YOUR LOCAL DISTRIBUTOR or WRITE
FOR LATEST COPY OF THE PREMIER CATALOG

PREMIER METAL PRODUCTS CO.

337 Manida Street, New York 59, New York

» Control * Ground Support * = .. WESTERN SALES OFFICE:
Guidance 5 R 1667 Laurel St., San Carlos, California
. ) Tl EXPORT DEPARTMENT: EMEC,
Write for literature today. 127 Grace Street, Plainview, New York
- MFD.IN CANADA: PREMIER METAL HOUSINGS, Ltd.,
THE CORPORATION 5810 Smart Ave., Montreal

AiResearch Manufacturing Division

Los Angeles 45, California |
TN | S T S Ry OSSR S
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L S B

PIEZ0-
ELECTRIC

ho” BT

ELEMENTS

FOR ALL
APPLICATIONS
"~ AS WELL AS

COMPLETE

TRANSDUCER ASSEMBLIES
FOR MOST APPLICATIONS,
SUCH AS UNDERWATER
SOUND AND
VARIOUS ORDNANCE AND

MISSILE DEVICES. !

vy
\' f /J‘
r'XQ,

Sprague-developed mass production
ond quality-control techniques assure
lowest possible cost consistent with
vtmost quality and reliability. Here
too, complete fabrication facilities
permit prompt production in a full,
wide range of sizes and shapes.
Look to Sprague for today’s most
aodvanced ceromic elements — where
continuing intensive research prom-
ises new material with many proper-
ties extended beyond present limits.

'/ﬁ YOUR INQUIRIES

ARE INVITED

@as WRITE FOR
" LITERATURE
/

-

3

%

SPRAGUE ELECTRIC COMPANY

235 Marshall Street, North Adams, Mass

SPRAGUE

THE MARK OF RELIABILITY

PROCEEDINGS OF THE IRE March, 1961

Gold plated Copper wire has recently

found increasing application in the
missile field where corrosive
atmospheres are likely to occur.
Our equipment permits handling
wire in the size range of .001” to
060" . . . Electroplated wires
are frequently used as
electrical contacts. For
this application it is often
desirable to combine the spring
characteristics of a metal such
as Phosphor Bronze with
the corrosion resistance
of a noble metal.
BOOTHS
4322-4324
IRE SHOW

SIGMUND COHN WMFG. CO,, INC.

121 SOUTH COLUMBUS AVENUE, MOUNT VERNON, N.Y.

Write for Latest Brochure.

Since 1901

ENGINE
\EI?

professnonal
advancement

.. is only one of several reasons why professional
men find satisfaction at Page Communications
Engineers. Exciting opportunities are available for
engineers with three to five years’ experience
in communications systems and theory; antenna
design; radio propagation; modulation,
detection and diversity techniques; RF and
receiver design; space communications.

Address your inquiry to Mr. J. P. Gaines, Pers. Mgr.

COMMUNICATIONS
F a g e 3 ENGINEERS, INC.
Subsidiary of Northrop Corporation
2001 WISCONSIN AVENUE, N.W., WASHINGTON 7, D.C.
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A N Ew co N c E P T I N (Continseed from page 1024)
M l N |AT U R E c H o P P E R s the Industry Advisory Committee for

Supply Cataloging, Munitions Board.

A\ past president of the American Insti-
tute of Electrical Engineers, he has served
on its Board of Directors, and as chairman
or member of many committees. He has
been a Director of the Research Corpora-
tion and Graphite Metallizing Corpora-
tion, and is the author of many technical

A MINIATURE CHOPPER articles. Dr. Osborne also is a fellow of

WITH ALL MODELS OF AIEE, the Acoustical Society of America,
and American Physical Society, and the

INSTRUMENT QUALITY! American Association for the .\dvance-
ment of Science.

» All with center pivot armatures &

o All models for 100°C Dr. Rolf W. Peter (A'47-SM'52-F'58)

. . has resigned the position of Director of the
* Low Mechanical noise Physical and Chemical Research Labora-
¢ Low residual noise tory, RCA Labo-
ratories, Princeton,
N. J., to become
manager of the

Electron  Devices
(8 1. Division of Wat-
ol . kins-Johnson Co
NEW Printed Circuit  Standard 7 Flange ins-jonnson R0,
Board Mount Pin Models Mounts I ;'llllo i\llto_' Cﬂll(fi-' He
will take immediate
WRITE FOR CATALOG AND TECHNICAL DATA sfirzTa il I (e
activities in micro-
ELECTRONICS INC. UES e e R. WV. PrTER
other devices.
A native of Zu-
rich, Switzerland, Dr. Peter had his aca-

4050 N. Rockwell, Chicago 18, lllinois
CO 7-6333

Men who know* prefer
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demic training at the Swiss Federal Insti-
tute of Technology. While completing work
there for the Ph.D). degree in the field of
microwave network synthesis, he was as-
sistant professor of Radio Engineering and
I’hysics for two vears,

tHe came to this country in 1948 to join
RCA Laboratories as a research scientist.
Subsequently he became head of Micro-
wave and Gaseous Electronies at  the
David Sarnoff Research Center.

\ppointed  to head  Physical  and
Chemical rescarch in 1957, he was re-
sponsible for fundamental and applied
rescarch in electronic materials and special
image and detector devices and for re-
search activity of Laboratories RCA Ltd.,
in Zurich. He also represented RCA on the
Operating Committee of the Industrial Re-
actor Laboratories at Plainsboro, N. J.

Dr. Peter is a member of the American
Physical Society and Sigma Ni. He as-
sisted in organizing the [RE's annual
Ilectron Tube Conference and the Elec-
tron Devices Conference and was chair-
man of the former in 1957, He holds 16
U. S, patent~ and has several pending in
the tields of microwave tubes and circuits,
solid-state deviees and electronic systems.

(Continned on page 1064)
IRE People
use the

IRE Directory

IMISSILE RADAR

.. . another Eastern cooling system uses a liquid-
to-air exchanger to dissipate heat generated by
electric components. Without such a device, heat
would build up around the high voltage power
supply and transmitter faster than it could be
dissipated by convection or fan cooling. The
dual-flow cooling pack weighs only 110 pounds
and fits in a compact 26” x 20" x 24’ volume.
It is only one among a large family of such
units manufactured by Eastern Industries. If you
have an electronic cooling requirement from
50 to 50,000 watts dissipation rates,
contact:

—

\ :f EASTERN INDUSTRIES, INC.
on 100 Skiff Street, Hamden 14, Conn.

West Coast Office: 4203 Spencer St., Torrance, Calif.

You join the ranks of those who know* when you specify
McMiilan absorbers for vour “free space”™ rooms. The list
of McMillan customers is a veritable “who's who” in the
electronics industry and includes such leaders as — Avco.
Bell Labs, Bendix, Cambridge Rescarch Center. Convair,
Genceral Electric, Johns Hopkins, MIT Lincoln Labs,
Philco, Westinghouse and many others.

McMillan absorbers

PROCEEDINGS OF THE IRE March, 1961

k% KNOW that from McMillan they can obtain substantiation
to back up performance claims — cither in simple, concise
form or in advanced, scicntific data.

% KNOW that each and every piece of McMillan absorber
must pass an adequate source inspection to assure con-
formance to electrical specifications.

%k KNOW that McMillan absorbers can casily be attached
and removed by anyone, without special tools and without
the use of adhesives and the resulting damage to walls.

McMILLAN LABORATORY, INCORPORATED
BROWNVILLE AVENUE - IPSWICH, MASSACHUSETTS

See us at Bootl 3223—I R E Show, March 20th to 23rd
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FOR
TECH.
DATA

¢ additional infort.no-
:i:n, including n?plma-
tion data, write or
phone DE 43\00.'0!:‘\-
onstrations ¢V¢I|? e
. by local representatives.

A

Versatile,
Transistorized

Instrument
Measures

DC to 400 cps
Fields

Directly

RFL Model 1890
aussmeter

measures flux densities
from 0.1 to 20,000 gausses

with .01-gauss resolution

Sensitive enough to register half-scale deflection for
the earth’s magnetic ficld, the Model 1890 provides a selec-
tion of 14 overlapping ranges from 1 gauss full-scale to 20K
gausses. Accuracy over all ranges, using standard reference
magnet, is better than 3%, with repeatability of meter read-
ings better than 0.59%.

Temperature stable, InAs flac and axial probes are
encapsulated in glass reinforced epoxy for durability and
safe use around exposed electrical circuits.

The indicating meter is calibrated in gausses, has
mirror scale, knife edge pointer and can be adjusted to four
positions for most comfortable reading.

Meter has flexible leads, can be re-
moved from cabinet and placed next to
magnet structure being measured for most
accurate reading. Jacks for external re-
corder output (1 ma. into 1500 ohm max.)
and oscilloscope (2 volts max.) are also
provided. Choice of plug-in AC supply or
battery pack for portabie or field use. Price
$430. with flat probe and batcery supply

Performance is rigidly guaranteed.
Prices are f.0.b. Boonton, N.J.
and subject 10 change witheut notice.

Radio Frequency

ORATORIES,lNC‘
New Jerse¥, >

Equipment on Display at Booth 3115
WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE

Pierre A. Portmann (M’'16) was re-
cently promoted to the office of Assistant
Director in the Research and Development
Directorate of I’age
Communications
Engineers, Inc., a
Northrop Corpora-
tion subsidiary. He
was formerly Senior
Staff Engineer in
the R & D Direc-
torate.

In his new ca-
pacity, he will be
responsible for the
development of im-
proved digital com-
munication methods by integrating tech-
niques in the field of propagation, coding,
information theory, and automatic data
processing.

His background in electronics and
communications research spans a 20-vear
period. He came to Page from the Elec-
tronics Division of Westinghouse Electric
Company, where he conducted rescarch
programs for the development of com-
munications system concepts capable of
vielding improved reliabilities.

He is the author of published papers on
tropospheric propagation, automatic im-
pedance-measuring equipment, and auto-
matic control of microwave networks.

Mr. Portmann holds the B.S. degree
in electrical engineering from the Massa-
chusetts Institute of Technology, Cam-
bridge, and the M.S. degree in clectrical
engineering from the University of Mary-
land, College Park.

P. A, PoRTMANN

Vernon G. Price (\'52) has been ap-
pointed Manager—Filter and R-F Com-
ponent Engineering at the General Elec-
tric Power Tube
Department  plant
in Palo Alto, Calif.

The new engi-
neering  subsection
was  created  re-
cently  when the
Company’s Palo
Alto Microwave
Laboratory was re-
organized as a sepa-
rate product scc-
tion of the Power
Tube Department
specializing  in traveling-wave tube de-
velopment and manufacture.

Mr. Price was formerly project engi-
neer in charge of the high power harmonic
absorption filter program at the Labora-
tory.

He joined the General Electric Com-
pany in 1955, after three years with the
U. S. Navy Electronics Laboratory.

A native of Salt Lake City, he is a
graduate of the University of Utah,
Salt Lake City, where he received the

V. G. Pricge

(Continucd on page 110.41)
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IMPORTANT NEW Tz« 7/0straed BOOKS

Thoroughly revised to include new
developments and all the important
terms used in classical and modem
physics. Here are unambiguous defi-
nitions that scientists and engineers
in many diverse fields need today.

NEW ENLARGED,
UP-TO-DATE 2nd ED.

INTERNATIONAL
DICTIONARY OF
PHYSICS AND
ELECTRONICS

15,000 terms, over 1,400 pages
with foreign language indices

Here is the authoritative modern dic-
tionary constructed throughout to serve
the needs of the greatest number of
people working with present-day phy-
sics. 1t contains definitions of laws,
relationships, equations, basic princi-
ples and concepts,
as well as the most
widely used instru-
ments, apparatus
and their compo-
nents.

This new edition
now includes re-
cent  developments
i such
thermonnclear  re-
search and magne-
tohydrodynamics,
astrophiysics, electrontes, space physics.
1t has new IRE definitions on networks,
computers and other fields. For the first
time mltilingual indexes in French,
German, Russian and Spanish are in-
cluded. Every care has been taken ta
improve clarity and completeness, cor-
rect errors and omissions.

Mreas as

°
Here is what others said of the
first edition of this great book

“Unique in its field and exceptionally
clear in its typography. It should prove
a most aseful reference.”  NUCLEONICS

“Will undoubtedly make a well-de-
served place for itselt.”  scieNce

“The best book of definitions available
on the market today. Highly recom-
mended.”  TELE-TECH

“Unique ... Useful” SCIENTIFIC

AMERICAN

over 1,400 pages Illlustrated
until May 30, 1961—$24.75
(thereafter $27.50)

For a complete understanding of the capabilities of an analog com-
puter, this knowledge of component details and how they affect
computer solutions is essential

by R. M. HOWE

Describes the design procedure and philosophy in the development of
electronic analog computer components. Presents a practical discussion ot the
influence of component errors, both static and dynamics, on problem solutions
and then gives in detail the design of de amplifiers, multipliers, function
generators and miscellaneous equipment. Many examples of current, com-
mercially-available equipment are presented and illustrated, including detailed
circuit descriptions.

Every scientist and engineer who uses analog computers and all those who
maintain amalog computer installations will find this volume essential in
their work.

280 pages Illustrated $7.50

BRIEF CONTENTS:
Analog Computer
System Considerations
Computer Component
Errors and Their Influence
on Problem Solutions
D-C Amplifiers
Multipliers
Function Generators
Recorders
Miscellaneous Equipment
Construction of
Components

by JEROME KOHL, RENE D. ZENTNER
and H. R. LUKENS

A vauluable sourcebook presenting basic principles and propertios of radio-
isotopes and hazards, precautions, and legal requirements for safe handling.
The greates part of the book treats specific applications throughout the fields
of engineering and technology.

This unique sourcebook will enable you to analyze your own problem, select

the isotope and equipinent required to study it, colléct and analyze the data obtained in the experiments

you perform.

BRIEF CONTENTS: —

Basic Radiation Physics — Productien, Availability, and Purification of Radioisotopes — Measurement of Nuclear
Radiation — Statistical Considerations in Radioactivity Measurements — Tracer Selection — Calculations for a Tracer
Experiment — Legal Aspects of Atomic Energy — Radiological Safety — Radiation Attenuation — Flow and Leakage Measured
with Radioisotopes — Radiography with Radioisotopes — The Measurement of Concentration — The Use of Radioisotopes
in Friction and Wear Studies — Process Uses of Radiation — Measurement of Mass Unit Area-Specific Gravity and Thick-

ness Gaging — Process Engineering Aoplication of Radioisotopes — Appendices

512 pages Hlustrated

prob. $12.50

BUSINESS REPLY

POSTAGE WILL BE PAID BY

D. VAN NOSTRAND COMPANY, INC.

120 ALEXANDER STREET

CARD

NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES

FIRST CLASS
PERMIT No. 183

Princeton, N. J.

PRINCETON, NEW JERSEY



THESE GOOD BOOKS CAN ADVANCE YOUR CAREER

BE SURE THESE BOOKS ARE IN YOUR PROFESSIONAL LIBRARY

A prerequisite for successful weapon
system design

3
!
3
]
»
!
i

by DONALD J. POVEJSIL,
ROBERT S. RAVEN and
PETER WATERMAN

Designed to provide an understanding of basic
radar techmology and its relation to overall
weapons system design, this book emphasizes the
basic principles and systems analysis techniques,
and how mathematical models may be developed
to solve radar design problems. Specific cases,
examples as well as protuse illustrations, graphs
and charts are included.

BRIEF CONTENTS: The Development of Weapons System
Requirements — The Calculation of Radar Detection
Probability and Angular Reselution — Reflection and
Transmission of Radio Waves — Techniques and Signal
and Noise Analysis — Generic Types of Radar Systems
and Techniques — The Radar Receiver — Regulatory
Circuits — Automatic Tracking Circuits — Antennas and
R F Components — The Generation of Microwave Power
— Display System Design Problems — Mechanical Design
and Packaging — Airborne Navigation and Ground Sur-
veillance Radar Systems

A detailed treatment of the cacuum tube “nd
semi-conductor circuits used to perform the
various functional operations required in elec-
tronics systems.

FUNCTIONAL CIRCUITS
AND OSCILLATORS

by HERBERT J. REICH

This work deals with the analysis, character-
istics, and applications of electronics circuits and
generate or employ pulses and nonsinusoidal
waves, and with sine-wave oscillators. Problems
form an integral part of the presentation and
many reterences are given,
{llustrated

500 pages prob. $12.50

FIELD COMPUTATIONS IN
ENGINEERING AND PHYSICS

by A. THOM and C. J. APELT

This book explains and applies new and ecasier
methods of solving the types of engineering and
physical problems that aie most unportant in
present-day application. They involve partial
difterential equations, both hnear and non-linear,
which occur in fluid flow, aerodynamics, meteor-
ology and electrical engineering.

169 pages Hlustrated

prob. $6.00

AN INTRODUCTION TO
ELECTRONIC DATA

PROCESSING FOR
BUSINESS

by LEONARD W. HEIN

This comprehensive book shows how com-
puters handle busmess data and reports starting
with the basic functions of computers—inputs
and outputs, punch cards, program coding, ete.
—and then develops such complex problems as
a realistic inventory control, filing by computers,
payrolls, and advanced programming concepts.

823 pages Illustrated $17.50 300 pages Illustrated prob. $6.00
lesuSEER IV VRO RO RURRUS TN U RTUESRNES LLLL) sewe l.-l-...llllllllllil-llllllllllllllllllllltll--l-..lllll..lll.nl:
D. VAN NOSTRAND COMPANY, INC., Princeton, New Jersey Dept. PR 61

Send me titles checked on 10 days Free examination. Within 10 days | will remit purchase price

plus small postage or return book(s) and owe nothing

Capeh—Philosophical Implications of
Madern Physics prob. $ 6.50

Ehricke —Space Flight Volume | $14.50

Hein—An Introduction to Electronic
Data Processing for Business prob. $ 6.00

Howe —Design Fundamentals of Analog
Computer Components $ 7.50

International Dictianary of Physics and
Electronics (until May 30 $24.75) aft. $27.50

Koh! — Radioisotope Applications Engi-
neering prob. $12.50

also send

Name
Address

City

Povejsil—Airborne Radar $17.50
Reich—-Functional Circuits and Oscil-
lators prob. $12.00
Roberts — High Frequency Applications
of Ferrites $ 4.85
Thom & Apelt—Field Computations in
Engineering and Physics prob. $ 6.00
Vertregt—Principles of Astronautics $ 3.50
West—Analytical Techniques for Non-
Linear Control Systems $ 575

Zone State

ANALYTICAL TECHNIQUES
FOR NON-LINEAR
CONTROL SYSTEMS

by JOHN C. WEST

By describing in detail the modern
methods of analysing the effects of
non-linearlity in control systems, this
book unites the three broad techniques.
the phase plane of non-linear mechan-
ics, the describing function and the
use of stochastic processes.

245 pages Iustrated $5.75

HIGH FREQUENCY
APPLICATIONS
OF FERRITES

by J. ROBERTS
Dealing first with
those physical phe-
nomena associated
with ferrites this
book then surveys
the applcation of
territe components i nmunication
and computer systemns with particular
reterence to the principles ot operation.
176 pages llfustrated $4.85

-
—

—

TR

PRINCIPLES OF
ASTRONAUTICS

by M. VERTREGT

This basic introduction applies the
methods of celestial mechanics to the
motions of rockets and satellites. Chap-
ters are devoted to the onentation of a
vehicle in space, and particulars of
interplanetary orbits, with diagrams for
easy deternunation of these orbits, and
the eflects of space-flight conditions
upon man,
288 pages

Ilustrated $3.50

SPACE FLIGHT
Volume I: ENVIRONMENT AND
CELESTIAL MECHANICS
Covered in this volume are the con-
cepts of space flight, its environment,
astronomy, principles and methods of
celestial mechanics.

650 pages lllustrated $14.50

PHILOSOPHICAL
IMPLICATIONS OF
MODERN PHYSICS

by MILIC CAPEK

Here is a systematic examination of
each main physical concept—first in its
historical setting, then in its changed
or changing role in contemporary phy-
sics. The emphasis is on the close con-
nection between physics and philos-
ophy in both the classical and modern

periods.

250 pages Ilustrated prob. $6.50

<«—— Order these Books for
10 days FREE Examination

Use this postpaid order card
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PIONEERING IN SPACE RESEARCH

DEVELOPMENT OF LUNAR SPACECRAFT

The "Ranger” series of spacecraft, designed first to
explore the environment and later to land instrument cap-
sules on the Moon, are now being developed and tested
at Jet Propulsion Laboratory.

lllustrated is a “Ranger” proof-test model undergoing
design verification testing at the Laboratory. Here design
features are tested and proved, operational procedures
developed and handling experience gained for the actual
construction of the initial flight spacecraft.

This is one phase of JPL's current assignment from the
National Aeronautics and Space Administration—to be
responsible for the Nation’s unmanned lunar, planetary
and interplanetary exploration.

An advanced program such as this provides numerous
objectives and incentives for qualified engineers and sci-
entists who are eager to help solve the complex problems
of deep space exploration.

Such men are welcome at JPL,

®

JET PROPULSION LABORATORY

Operated by the California Institute of Technology under contract with the National Aeronautics and Space Administration

PASADENA,

CALIFORNIA

Employment opportunities for Engineers and Scientists interested in basic and applied research in these fields:
COMMUNICATIONS ¢« INSTRUMENTATION « INFRARED » ASTROPHYSICS « GEOPHYSICS » GEOCHEMISTRY

« ASTRONOMY « PROPULSION ¢« MASER ¢« STRUCTURES « PHYSICS »
Send professional resume, with full qualifications and experience, for our immediate consideration

March, 1961
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ASSURE A LOW FAILURE RATE OF
Only 1 Failure in M Unit-Hours for 0.1 MFD Capacitors™

14.336.000

Setting A New High Standard Of Performance!

\

Y Life tests have proved that El-Menco Mylar-Paper Dipped Capacitors —
tested at 105°C with rated voltage opplied — have yielded o failure rate
of only 1 per 1,433,600 unit-hours for 1.0.MFD. Since the number of unit-
hours of these capacitors is inversely proportional to the capacitance, 0.1
MFD El-Menco Mylar-Paper Dipped Capacitors will yield ONLY 1 FAILURE
IN 14,336,000 UNIT-HOURS.

CAPACITANCE 200 WVDC — 018 1o .5 MFD

AND Voé-;:gs 100 WVDC — 0082 to .33 MFD

N . . . 600 WVDC — .0018 to .25 MFD
N ® five case sizes in

% working voltages 1000 WVDC — 001 1o - .1 MFD

~ and ranges: 1600 WVDC — .001 te .05 MFD

MINIMUM LIFE EXPECTANCY FOR 1.0 MFD MYLAR-PAPER DIPPED
CAPACITORS AS A FUNCTION OF VOLTAGE & TEMPERATURE

e e — S - —— — .
- } 4 ! 14 ) — 1441
? | | **THE NUMBER OF UNIT-HOURS IS INVERSELY
N | 1 PROPORTIONAL TO THE CAPACITY IN MFD 7
250 | =y st + s rha i
200 Pg
1504
100
=l {
t AA 85 C TEMPERATURE
st BB 105 C TEMPERATURE
| CC 125 C TEMPERATURE

PERCENT OF
RATED VOLTAGE

10080
UNIT-HOURS FOR ONE FAILURE

Wirite for Technical Brochure
~ * Registered Trade Mark of DuPont Co.

THE ELECTRO MOTIVE MFG. CO., INC.

Manufacturers of El-Menco Capacitors
@,. WILLIMANTIC CONNECTICUT
. ® molded mica ® mico trimmer ® dipped mica @ silvered mica films
= \\ ® tubular paper ® mylar-paper dipped ® ceramic feed-thrus ® ceramic discs
Arco Electronics, Inc., Community Drive, Great Neck, L.I., New York

Exclusive Supplier To Jobbers and Distributors in the U.S. and Conada

0 WEST COAST MANUFACTURERS CONTACT:
COLLINS ELECTRONIC SALES, INC.,535 MIDDLEFIELD ROAD, PALO ALTO,CALIFORNIA

B E E M E ENGINEERING COMPANY
“precision products for Industry’

OILITE AERO DUCT PARCO
METAL POWDER FLEXIBLE DUCTING O-RINGS—ALL GRADES
BEARINGS & PARTS & COUPLINGS SILICONE PRODUCTS
HALOGEN CMM
MOLDED & MACHINED CHEMICALLY MILLED
TEFLON® PRODUCTS METAL COMPONENTS
DU PONT TRADEMARK ELECTRONIC PANELS

INDUSTRIAL PARK, FORT WASHINGTON, PA., M| 6-8440

Branches: New York City - Union, N. J. - Richmond, Va.
Buffalo, N. Y. - Rochester, N. Y. - Syracuse, N. Y,

% IRE PeopleA‘

(Continued from page 106A4)

bachelor's and master's degrees in clec-
trical engineering, He is a member of the
American Association for the \dvance-
ment of Science.

.

o

Samuel Raber (8'56-M'57) a rescarch
development specialist, has joined the
engineering staff of Dorne & Margolin,
Inc., Westbury, L. I., N. Y., as Section
Head of the Circuit Group.

He was formerly associated with Fair
child Astrionics  Division as a develop
ment specialist in the research division.

Working on the Data Link Trans
mitter for the USD3 Surveillance Drone at
Fairchild, he developed a transistorized
wide band voltage controlled oscillator in
the 5-10 mc region and was engaged in o
feasibility study to determine a novel
ranging svstem involving the “near field”
radiation of a dipole.

In 1939, he was on the engineering staff
of American Bosch Arma  Corporation,
where he was engaged in the design and
development of transistor circuitry  for
oscillators, digital operations, amplitude
stabilized amplihers, and associated meas-
urement problems.  Previously, he had
been with the U. S. Naval Ordnance Labo-
ratory, \White Oak, Md.

Mr. Raber received the B.SEE de-
gree from Union College, S(‘huw( (‘l(l_\,
N. Y., in 1950, and the M.S.E.E. degree
from the University of Marviand, College
Park, in 1957,

g

William H. Rous (A’49) has been ap-
pointed Vice President, International
Opcrations, of the Amphenol-Borg llec
tronics Corporation,
Broadview, 11l He
will be in charge of
developing  inter-
national  business
wherever there are
markets for the
company's  prod-
ucts. He will also
continue to serve
as Vice President,
Marketing.

He joined Am-
phenol-Borgin 1941
and has served in various  important
capacities, He is a director of Amphenol-
Borg Electronics Corporation; Amphenol-
Borg. 1.td. (England); Amphenol Canada,
Ltd.; Borg Fabrics, Ltd. (Canada); Clin-
ton Hosiery Ltd. (Canada).

He is a member of the Electronics In-
dustries \ssoctation, the American Ord-
nance Society, the Armed Forces Com-
munications & Electronics Association,
and Business International.

W. H. Rous

oo

Harold W. Schaefer (J'26-\'32) has
been appointed vice president-director of
engineering for the Consumer Products
Division of Philco Corporation.

(Continued on puge 112:4)

110A WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE March, 1961



Delay-to-
“7 Rise-Time
“

Ratio in
Only 6 in3

VARIABLE DELAY

Continuously adjustable delays from 0 to 0.5 usec
with 0.005 usec resolution are attainable in this
typical Shallcross unit. Maximum rise time is 0.06
psec ot maximum delay,

Yotal Delay 1.5 jsee
Rise Time  0.03 usec
Impedance 500 ohms
PRF 2.5 me
Attenvation 1 db
Distortion 5%

1C +150 ppm, =15 ppm (—10°C to +-50°C)

Some of the toughest performance specs we’ve seen in 12 years
of delay line engineering are crammed into the 12” x 2” x 6” case
of this lumped constant line. Used by a data processing equip-
ment manufacturer, the unit requires uncommon care in compo-
nent selection and in circuit layout to achieve the desired 50 to 1
delay-to-rise-time ratio in the space allowed.

Special cores and toroidal winding techniques promote maxi-
mum Q, and, when coupled with custom miniature capacitors,
desired LC characteristics are obtained within the specified space.
An ingenious termination further reduces distortion at tapped
outputs and appreciably enhances the pulse time characteristic.

Even if your delay line requirements are not so critical, this
same Shallcross ingenuity may pay big dividends in reducing
size, cost, or circuit complexity for you. Why not outline your
needs to us?

LUMPED CONSTANT

Shallcross’ family of distributed constant and
lumped constant lines utilize the latest refinements
in inductors, capacitors, winding, trimming and
packaging fechniques.

STEPPING ACCURATELY

Shallcross

Precision wirewound resistors,

Typical of longer Shallcross delay
lines, this variable lumped constant
unit provides a total delay of 24.65
usec in 15 steps calibrated to 0.05 nsec
accuracy. Delay-to-rise-time is 100:1
—and in a hermetically-sealed pack-
age measuring only 2” x 4” x TV,”

Of course variations can be made
for your requirements — in imped-
ance, taps, rise time, attenuation and
so forth. These are regular occur-
rences with the many hundred de-
signs produced by Shallcross delay
line specialists.

ManUfaCturi ng CO- Selma, North Carolina

Switches. Instruments, Delay lines, Resistance networks, Audio attenuators

PROCEEDINGS OF THE IRE

March,

1961

Visit Us At The IRE Show—Booth 2634
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EXTREME
THERMAL
SHOCK
won't
damage
these

CERAMASEAL
HERMETIC
==t =" <L <= TERMINALS

SOME HAVE EVEN WITHSTOOD A SUDDEN 460°C CHANGE

| With an alumina content up to 999, CERAMASEAL terminals are not
only mechanically strong, but some have even been transferred directly
from liquid nitrogen into hot solder without cracking!

The CERAMASEAL molecular bond between the ceramic and metal
flanges, caps or tubes is stronger than the high alumina ceramic.

Easy to install too, by conventional brazing, heli-arc welding or soldering
techniques.

FOR COMPLETE INFORMATION, catalog and spec sheets, write
Ceramaseal, Inc.,, New Lebanon Center, N. Y. or phone: West Lebanon
3-5851.

Hermetic Ceramic Terminals, Magnetron Wells, Sapphire-to-Metal Seals

CERAMASEAL, inc.

Everyllling
In
Connectors!

AMPHENOL CONNECTOR DIVISION
1830 SOUTH 54TH AVENUE » CHICAGO 50, ILLINOIS

Amphenol-Borg Electronics Corporation

112A WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE
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Formerly vice president and general
manager for appliance  planning  and
product development, he joined Phileo in
1950 and since that time has held posts as
vice president and assistant to the director
of Rescarch and Engincering as well as
vice president and general manager of the
Appliance Division.

A native of Chicago, Ill., he studicd
clectrical engineering at Lewis Institute,
Lockport, TIL, and physics at the Univer-
sity of Chicago, Chicago, I1l. He became
associated with the Majestic Radio Corpo-
ration in Chicago as assistant to the presi-
dent and carried out the development of
the first all-electric complete radio re-
ceiver through tube development, RF
circuits, audio and the acoustical system.

He then joined General Household
Utilities Company as assistant to the
president, where he worked on the de-
velopment of the first low pressure re-
frigerant for refrigerating systems.

He served during World War Il at the
Carnegie Institute of Washington and at
the Applied Physics Laboratory of Johns
Hopkins  University, Baltimore, Md.,
where, under the Office of Scientific Re-
search and Development, he was in charge
of the engineering and manufacturing of
the proximity fuse. The proximity fuse was
used by the .\rmy and Navy to explode
anti-aircraft shells automatically within
effective range of enemy aircraft. He re-
ceived the Vannevar Bush certificate at
the end of the \War honoring his work on
the fuse.

In 1943, he became associated with
the Radio Corporation of America in
charge of facilities planning for commer-
cial equipment as well as production of
the proximity fuse. He left RCA in 1944
to organize the Westinghouse Home Radio
Division as general manager of enginecr-
ing, manufacturing and product develop-
ment.

He is responsible for over 50 patents
in the air conditioning, electronic and re-
frigeration fields.

Mr. Schacfer is « member of the bouard
of the National Electrical Manufacturers
Association (NEMA), and a member of the
Newcomen Society of North  America,
Iranklin Institute, American Association
for the Advancement of Science, and the
International Society of Bioclimatology
and Biometerology. He is a charter mem-
ber and vice president of the American
Institute of Medical Climatology.

o

Harold R. Terhune (SM'51), manager
of standards at I'T'I' Federal Laboratories,
Nutley, N. J., has been elected president
of the Standards Engineers Society, an
international organization of standards
executives and engineers.

A Fellow and one of the founders of the
Society, he has been active in national and
international standardization since 1940,
and has served as chief United States

(Centvned on page 114.4)
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paired
for
perfection...

LOW LEVEL
SWITCHING

oy

'BEING USED IN

o 'cBO,'EBO, National e PCM Telemetering
VECR ... .1 mua - b

e VEC (sat) ....... 1mv has the * :;;a):ic::ga/t%rgiga'
Match

* Daairg ed ...... 50uv PERFECT ] mtj&imgh Level

. X u exers

e BVcED, BVERO, Solid State Silicon P

BVECR .......... 35v > iChoprens
SWITCH

Production Quantities
Available Now!

For the custom-made solution to your design problem,
and complete technical information, call or write:

®
”/[/7//&///// @;////kﬁ//////ffﬁffco.,.,om.o..

P.O. Box 443, Danbury, Conn. * Ploneer 3-7624 ¢ TWX DANB 452-U 611

See us at IRE Booth No. 1929
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delegate  to meetings held in Zurich,

Switzerland, and Madrid, Spain.

Mr. Terhune joined the I'T"T" System in
4 1951 from the Mycalex Tube Socket Cor-
poration where he was vice president. He is

a member of the IRE Standards Com-
mittee and former chairman of the Sym-

0 bols Committee. He is also a member of
the Montclair Society of Engineers.
0 ) ] i
0 US| ng the I'he  Conductron Corporation, New

York, N. Y., announces the appointment
of Keeve M. Siegel (SM'57) as its Presi-
dent and as Direc-

tor of its Ann Arbor

n-gsU-A Division with offi-
ces in Ann Arbor,
Mich.

M U I RH EAD'WIGAN I’r():'(l-Ssorh;t?f lt:);«.((“

trical  Engineering
at the University
of Michigan, Ann
PREG'SIDN \rbor, since Janu-
ary, 1957, and Head
of the University's

Radiation Labora-
R.M.s. DEGADE tory since June, 1957. He will retain the

fatter position on a part-time basiz. Within
the past ten years, he has published 10

VOLTMETER -

SERMAG FIELD MOTORS

N. M. SIEGEL

A sensitive, true r.m.s. reading instrument with outstanding features: for tndusirial ose

Y Wide voltage ramge 1mV-300V v Built-in standardizing circuit o MODEL DC 195
Y Wide frequency raage 5c/s-100kc/s Y Ideal for industrial applications 1 'd > ‘ll'i;:l:s;_”l::s ;i;."'
Y High accuracy basically 0-05%, % Easy to use ! = f‘;‘{f‘h:’;‘le"ds 2"
eig 0z.
% Reading accuracy +0-025% at all points % 4-way protected against mis-use 0.0018 horsepower.
Wide range of quality commer-
cial grade motors wound for 12
volts D.C. Other windings from
For further details write for publication 150. Better still, see the 3 1 28 volts available for most
motors on special order.
instrument for yourself at the |.R.E. Show (Booth 3230). All motors equipped with self-
. . . . lubricating powdered metal
Our engineers will be glad to discuss any aspect of the Muirhead bearings, copper graphite
brushes, and double insulated,
range of instruments which includes synchros, servomotors, servo impregnated windings.
. Integral gearing can be incor-
equipment, oscillators, wave and frequency analysers, phasemeters. porated 10 customer’s specifica-

tions in production quantities.

Data sheets for individual mo-
tors available on request.

-~ . MODEL DC 105
—— 43 2 11/16"long x 1%"
s wide x 2 1/16” high,

Shaft extends %"~
each end.

Precision Electrical Instruments L et

0.031 horsepower,
MUIRHEAD INSTRUMENTS INC.. 441 Lexington Avenue, New York, 17, N.Y., U.S.A.
Telephone: Murray Hill 2-8131
MUIRHEAD INSTRUMENTS LIMITED, Stratford, Ontario, Canada /
Telephane: 271-3880 ELECTRICAL DEVELOPMENTS €0,
MUIRHEAD & CO. LIMITED, Beckenham, Kent, England SELLERSVILLE, PA.
Telephone: Beckenham 4888 499/3
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t Stay Accurate

=
b
(

After More Than
600 Separate Inspections
— One Panel Instrument

Sounds like a lot of inspecting, but it’s one
of the things that makes possible
Simpson’s fine panel instruments.

Take pivots, for example, which suppori
the rotating armature of 2 meter movement.
Because Simpson quality standards are so
high, Simpson makes its own pivots which
require more than 60 separate inspections
during manufacture. Among these are
180% inspection under a 100X microscope
and sampling inspection under a2 400X
microscope to check radius, cone angle,
finish and other characteristics. One result
is pivot points with a radius tolerance
maintained to within .000010". Moreover,
Simpson inspects each and every group of
pivots for correct hardness so they won’t
deferm under rough use.

Through such meticulous care as this,
Simpson is able to offer you panel instru-
ments with accuracy limits that are 1009,
guaranteed . . . instruments with conserva-
tive ratings on which you can rely . . .
instruments that stay accurate . . . instru-
ments you can specify with confidence.

Write for Catalog 2059A4.

ELECTRIC

COMPANY

5210 West Kinzie Street o Chicago 44, Illinois
Phone: EStebrook 9-1121
In Canada: Bach-Simpson Ltd., London, Ont.
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\3 A -"'l ",
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% IRE People GEMP

FAST Cuustom

SWITCHING e of Wil et Uity o FABRICATED
number ol widely Ciret 1t !ll\'(,‘['.\l[.\' 0]
Michigan Reports, mostly on problems SHEET METAL CASES

TIMES related to the interaction of electro AND COVERS
L on and NON
1 Lier [ O e STANDARD
MEASU RED Sucrmﬁc \dvisory Bo lrd of the U, S, \ir YY, MIL-T-27A
col FABRICATED
AUTO ATICALLY \rmy, and to 1erous ustrial and CANS
torial boards of the Radio Propagatiot SEI#SbEE&L.DDg}JgéE
Section of the NBS Journal « ST (e
2 and of 1he Ionrml of Mathematics STOCK BRACKETS
reduce | increase Physics. He
\'T of URSI un(l Chairman of Subcommis
test | test sion 6.3
4 Professor “m wel is a munlur of the
time | accuracy E Antennas_and
Propagation and its ;‘;dmnnsu.xme Com-
mittee as well as Associate Editor of its
I'ransactions. MIL-T-27A STANDARD FABRICATED CANS
B ® Piercing & Metal ® Base Cover
Stampings Assembly
* Bracket Fabrication * Special Cases
Harold A. Wheeler (\'27-\"28-F'35), and Assembly ® Special Sample
[ — inted he Do { ® |nsert and Stud Service
has been appomted to the Department o Assembly * Machining of
Defense Advisory Group on Radar, ac- ¢ Terminal Assembly Special Parts
cording to Dr. H. York, Director of De- Your Inquiry Invited

SAMPLES GLADLY PRODUCED

Catalog sent on request.

fense Research and Engineering, Office of
the Secretary of Defense. The member-

ship of this group includes representatives GREAT EASTERN METAL PRODUCTS CO.
f ajor liboratories and governmental Div. of GEMP Mfg. Corp

UTeID) U fis LA e K ‘ 22 Woodworth Ave., Yonkers, N.Y.
agencies specializing in radar. GReenleaf 67300 TWX Yonkers, N.Y. 5358

See us in Booth 4115, IRE Show

NEW DEVELOPMENT IN...

MODEL 400 SERIES
AUTOMATIC
SWITCHING TIME
TEST SET

LOW
NDUCTANCE
CAPACITORS

1.0 MFD-50KV
Ringing Frequency 1.3 Megacycles

Direct reading, printed and auto-
mated readout of switching times

e TRANSISTORS
e CIRCUITS
o DIODES

The LUMATRON Model 400 Series
instruments measure risetime and
falltime, storage and delay char-
acteristics from 0.5 nanoseconds
to several microseconds with an
accuracy better than 59%. 3600
tests per hour.

® |nductance 15 millimicrohenries
e Energy storage 1250 joules

® Life—10,000 shots (minimum) at
50 KV with 1009 reversal

® Low cost per joule for Low
Inductance Capacitors

* Multi-high voltage studs allows use
of multiple gaps or transmission
lines for low external inductance

Write for complete specifications.

Lumatron

- AXEL ELECTRONICS, INC.
electronics

116 County Courthouse Rd.
New Hyde Park, L. I., New York

134-20 Jamaica Ave.* Jamaica 18, N.Y.

High Voltage Capacitors, Pulse Magnetic Compo-
nents, Pulse Network, R.F. Suppression Filters

VISIT US AT IRE BOOTH 3059
116A WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE March, 1961



PSI SILICON
MICRO-
TRANSISTORS

TRIPLE DIFFUSED SILICON MESA MICRO-TRANSISTORS-FAST SWITCHING TYPES
PMT 118 and PMT 119 Low level, high beta versions of 2N696 and 2N697 switching transistors.

PSI silicon Micro-Transistors are fast be-
coming a major feature in the design of
miniaturized high capability computers.
A wide selection of Micro-Transistors is
available in production quantities. High
performance versions of many standard
transistor types are being introduced.

Great reduction in size — 1/50th the size of
usual computer transistors.

Off-the-shelf delivery — from PS! distributors
everywhere. Production quantities on fast delivery
from factory.

PMT 113 and PMT 114 Micro equivalents of popular 2N696, 2N697.
PMT 111 and PMT 112 Low saturation, extremely flat beta similar to 2N1409, 2N1410.

New high
performance,
high reliability
Micro-
Transistors
open way to
design of
computers well
beyond today’s
standards.

PROCEEDINGS OF THE IRE March, 1961

New low prices — Micro-Transistor prices now
comparable to convention-size transistors.

Ease of assembly — Gold ribbon leads ideal
for all soldering and welding techniques.

Companion to Micro-Diode — Permits fullest
utilization of advanced micro- miniaturization
techriques.

Meets MIL-S-19500B requirements — PS|

Micrc-Transistors are also given the following
Special 100% Processing:

High Thermal Shock Moisture Resistance
Temperatuse Aging o |4
200° to —-65'C MIL-STD-2028B
200 hrs. @ 200°C Three cycles Method 106A, 5 days

ACTSUIlZ\E If you are designing a new computer within rigid size

und performance specifications it will pay you to
1alk it over with PSI...fleld offices are located in all
najor electrenic centers. Phone, wire or write for
Jull details,

Facific Semiconductors, Inc

/,..\ A SUBSIDIARY OF THOMPSON RAMO WOOLDRIDGE INC.
kSN
12955 CHADRON AVE., HAWTHORNE, CALIFORNIA
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MODEL 43
S PECI

Each model 43 Directional Watt-
meter is made up of a line sec-
tion, an indicating meter and
plug-in measuring elements all
contained in an aluminum case.
ELEMENTS: Available in the combi-
nations of power and frequency ranges
listed below:

FREQUENCY RANGE: 10 to 1000
Watts in six ranges. (2-30mc) (25-60mc)
(50-125mc) (190-250mc) (200-500mc)
(400-1000mc)

POWER RANGE: 10 to 1000 Watts in
seven ranges: (10W) (25W) (50W)
(100W) (250w} (500W) (1000W).

FICATI

"i'wmmnm

A—d

NOW' 2 30 me

PLUG-IN ELEMENTS

An insertion type instrument used
to measure forward or reflected
power in coaxial transmission
lines in the frequency range 2
to 1000 mc. Directional selectiv-
ity is accomplished by fingertip
rotation of element to point ar-
row in direction of power to be
measured. Calibration charts or
full scale meter adjustments are
not needed for this direct read-
ing instrument.

The fightweight and portable
Madel 43 may be used on mobile
or fixed equipment. It is recom-
mended for accurate measure-
ment of forward or reflected
power...transmission line loss...
insertion loss of components, such
as filters, connectors, switches,
relays, etc....antenna matching
work . .. continuous monitoring of
transmitter output and...VSWR
in complete systems in operation.

O NS

ACCURACY: +59% of full scale
VSWR: Below 1.05 for complete unit
and two conneetors.

QUICK - CHANGE CONNECTORS:
Two Type ““N”" FEMALE connectors which
mate with (UG/21) Male “N" are sup
plied UNLESS ORDER SPECIFIES OTHER
CONNECTORS. Other available quick-
change connectors are Male or Female
‘IBNC." IILC," uLT'" “HN'" llc'" Male
“N" and Female “UHF.”

WEIGHT: 4 pounds

DIMENSIONS: 7" x 4" x 3"

BULLETIN #4360 Sent on Request.

OTHER BIRD PRODUCTS

“Termoline™ Caaxial
RF Load RE Filters
Resistors

ELECTRONIC

Coanxiol “Termaline”
RF Switches RF Absorption
Wattmeters

CORP.

CHurchill 8-1200

30303 Aurora Road, Cleveland 39, Ohio

Western Representative:

VAN GROOS COMPANY, Woodland Hills, Calif.

SEE US AT IRE SHOW BOOTHS #3217 & 3219

Continued from page 116.:1)
P

Mr. Wheeler, who is a vice-president
and director of Hazeltine Corporation, as
well as president of \Wheeler Laboratories,
Inc., has been specializing in the radar tield
for 20 yvears. During World War 11, he was
chief consulting engineer for H.uellim
which was responsible for the Navy's pro-
gram of IFF radar. Since the end of the
war, he has been directing the work of
Wheeler Laboratories, Inc., in the design
of microwave circuits and antennas for
radar. These have been utilized in guided
missile systems for target tracking and
for missile guidance. Outstanding  ex-
amples of this work are the tracking radar
for Nike-Hercules, ‘lerrier-Tartar and
Nike-Zeus, for guidance of the Titan
ICBM and the Thor-Able rockets. The
last were used to orbit the Tiros weather
satellites and the Star communications
reflector satellite.

°,
o

David O. Zopf (S'50-A'53-M'57) has
joined the Meteorology/Occanography
Svstems Engineering group of Borg-Warner
Controls, it was recently announced. The
group is based at Santa Barbara, Calif.

He will be responsible for systems engi-
neering required for large meteorological/
oceanographic  data-gathering networks.

(Continued on page 1214)

MICROWAVE

Components—Test Equipment
—Antennas—Instruments
Your requirements can probably be filled from

stock. Our new catalog will tell you about our
complete line.

But—our specialty is making what you need to
meet your specitications,

Pick up your catalog at our Booth 1121 at the
IRE Show or we'll send one on request and
gladly quote on your special needs.

‘Aircom

INCORPORATED

48 CUMMINGTON ST., BOSTON, MASS.
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RELAY NEWS from Union Switch & Signal

Contact Redundancy
in New UNION
Crystal Case Relays

The UNION 2-pole double throw
General Purpose Crystal Case Relay is
designed to consistently meet the require-
ments of Mil-R-5757D and Mil-R-
5757/10. Its essential features . . . from
minimum size to optimum reliability . . .
permit it to be used in aircraft, guided
missiles, shipboard and ground control
electronic equipment.

A unique torsion-wire armature sus-
pension system and a rugged all-welded
frame construction provide a high level
of vibration and shock immunity. Con-
tact redundancy, which assures reliability
in dry circuit and higher level contact
loads, is provided through the use of
bifurcated contacts.

Available with 0.2” grid-spaced header
or “S” type header, with various mount-
ings, terminals, and operating voltages.
Write for Bulletin 1064.

New 4-PDT-10-amp Relay Most Compact Rotary

Type Available

This new durable relay is designed to
meet the requirements of Mil-R-6106.
It’s a rugged relay featuring exceptionally
sturdy terminals and husky contacts for
high current applications. Glass-coated
cylindrical contact actuators attached to
the rotary armature provide square
mating of contact surfaces, thereby
assuring longer relay life. The balanced
rotary armature provides maximum re-
sistance to severe shock and vibration.

This small 4-PDT-10-Ampere relay is
currently available with 115VAC and
various DC operating voltages. Various
mounting styles are provided. Write for
bulletin 1069.

PROCEEDINGS OF THE IRE March, 1961

Why UNION Relays
Are So Dependable

There’s a good reason why our relays
are the standard for reliability. For years,
we've been building tough, reliable relays
for use in airborne and guided missile
electronic equipment and similar vital
applications where perfect operation
under severe environmental conditions
is mandatory.

Our engineers created a compact
6-PDT miniature relay with just three
major assemblies . . . instead of a fistful
of small parts. This was accomplished by
using a balanced rotary-type armature
that provided a maximum resistance to
the severe shock and vibration environ-
ment of aircraft and guided missiles. The
rotary principle of operation is utilized
in all our relays.

We have a reputation for building
reliable electronic components and we
intend to maintain our tradition for
building reliable relays. And we supply
these quality relays in quantity. Stocks
are now available for prototype require-
ments in New York, Pittsburgh, Dallas
and Los Angeles.

For additional information, write for Bulletin 1017 or call Churchill 2-5000 in Pittsburgh.

MEMBER OF THE NATIONAL ASSOCIATION OF RELAY MANUFACTURERS

UNION SWITCH & SIGNAL

DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY =

PITTSBURGH 18, PENNSYLVANIA
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MUCO

SUBminiature
CERAMIC CAPACITOR

are custom fitted to your
SMALL SPACE dimensions

NARROW-CAPS

NARROW DESIGN T0 FIT 1,10 BBEEE
MODULAR SPACING Intermediate }
values quickly obtainable. .

ESE VY

Part No. Cap:‘::li‘:'ance Tolerance vv:r:skli;_‘g.
NC-5 5  15% 50
NC.7.5 75 | “15% | 50
NC-10 10 | -15% | 50
NC.15 15 | 15% 50 NS
NC-22 22 15% 50 B
NC-33 33 15% 50 ¥4
NC-47 47 15% 50 :\:
NC-68 68 15% 50
NC-82 82 15% 50 §
NC-100 100 20% 50
NC-250 250 20% 50 §
NC-500 500 20% | 50 B
NC-750 750 20% | 50 §
NC-1000 1000 20% | 50 [\
NC-1500 1500 25% 25 ‘g
NC-2000 2000 25% | 25
NC-3000 3000 0% 25
NC-4000 4000 30% 25
NC-0i | 10000 30% | 10
THINLINE =

R
ANY VALUE
SQUARE OR RECTANGULAR

RIBBON LEADS

INSULATION TESTER
Model L-5

PORTABLE PRECISION
AC-DC INSTRUMENTS

Rated
accuracy
0.5 of 19%
of full
scale

o Expanded Scale ® DC, AC and High Frequency
e Quick response Voltmeter and Ammeter

e Silent Generator e DC: Model MPF

* CORE MAGNET mechanism e AC: Models SPF, CPF

o Housed in light metal case ® HF: Model TPF

e Optional accessory of o Wattmeter

DC-AC: Model DPB-1W

leather carrying case and leads

YEW  YOKOGAWA ELECTRIC WORKS, Inc.

40 Worth Street - New York 13, N. Y.

See us at Booth Number 3940

All give sure fool-proof lasting identifica-

Sel f-adherin g

E-Z-CODE WIRE MARKERS

SAVE TIME SAVE MONEY

tion to any size wires. Thousonds of
stock items, leflers, numbers, sequence,
combinations, NEMA colors, etc. Stock
Vari-Temp Cloth,

proof Aluminum Foil, oil

materials: Flame-
resistant

Vinyl-Plastic, super-thin Polyester all
r in 1%4” and %"

Miniature and Sub-miniature sizes too.

length markers.

Free Samples, Literature and Name of Your
) local Stocking Distributor.

WESTLINE PRODUCTS

A Division of Western Lithograph Company
608 EAST 2nd STREET, LOS ANGELES 54, CALIF

With E-Z.CODES fF
you grab the Tab...
not the adhesive

FOR HIGHER SELF- R

RESONANT FREQUENCY and Q Bf——=— |

STANDOFFS 2 5 -

EXTREMELY LOW SERIES INDUCTANCE?

SPECIALS . & &

RIBBON, WIRE, TAB LEADS
POSITIONED AS REQUIRED.

MUCO

CORPORATION mitcHeELL 2-1476
9 ST. FRANCIS ST., NEWARK 5,N.J.
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You can expect MORE
. and get FAR MORE
. from the man
with a

CREl Advanced
Electronics Education

Advanced extension programs in Electronics and Atomics » Residence Programs
Over 20,500 students » Request your free catalogue

CREI Capitol Radio Engineering Institute

3224 16th Street, N.W., Washington, D. C.

Since 1927 ECPD Accredited Technical Institute Curricula
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(Continuned from page 118.:1)

Research and development of advanced
meterological and  oceanographic instru-
mentation will also be pursued as required
by the demands of systems now under
study.

He was formerly with the Aerophysics
Corporation and Curtiss-Wright, where he
was section head for Guidance and Con-
trol of the Electronics Department. Other
employment affiliations include Bell \ir-
craft Corporation, Pt. Mugu, Calif., where
he was in charge of missile guidance sys-
tems activities, and Boeing \ircraft Com-
pany as a member of the physical research
staft.

Mr. Zopf holds the B.S., M.S. and
121, degrees from Stanford University,
Stanford, Calif. He is a member of the
American Rocket Society and the \meri-
can Institute of Electrical Engineers.

oo

Dr. Jerome B. Wiesner (5'30-.\"40-
SM'48-F'52) has been appointed to serve
as special assistant to President Kennedy
for scicnee and tech-
nology. He is Pro-
fessor of Engineer-
ing and Director of
the Research Labo-
ratory  of  Flec-
tronies at Massa-
chusetts Institute of
Technology, Cam-
bridge. He has been
a4 member of the
President’s Science
Advisory Commit-
tee and of the Army
Scientific Advisory Committee.

His research has helped develop the
“scatter communications” technique, used
for covering greater distances than are pos-
sible in line-of-sight communications.

During World War I1 he was in charge
of development of large airborne early-
warning radar. .\t Los Alamos, N, M., he
was in charge of an electronic develop-
ment group and headed planning of in-
strumentation for the Bikini atom bomb
test. Since then his government advisory
work has taken him all over the world.

He was born in Detroit, Mich., on
May 30, 1915, In 1937 he was graduated
from the University of Mlichigan, Ann
Arbor, with the B.S. degree in mathe-
matics and electrical engineering. He re-
ceived the MLS. degree in 1938 and the
Ph.D. degree in 1950 from the same insti-
tution.

His first professional job was as chief
engineer at the Library of Congress, where
he developed the recording and acoustical
luboratory. He also did record-preserva-
tion  work, traveling throughout the
country to record folk music. At that time
he also became interested in books for the
blind. He is now chairman of the technical
committee of the American Foundation
for the Blind.

Dr. Wiesner is a member of Sigma Xi,

1. Bo Wiksxer

(Continuned on page 124.4)
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GUDELAC
TAKES THE

“The light touch . . .
in avtomation and control”

SLIPS
OUT OF
LACING

. the

CLAIREX
Photoconductor

Try this simple test. Tie a piece of Gudelace around a pencil in a half hitch and pull ]
one end. Gudelace's flat, nonskid surface grips the pencil—no need for an extra finger
to hold Gudelace in place while the knot is tied!

Gudelace makes lacing easier and faster, with no cut insulation, or fingers—no slips
or rejects—and that’s real economy. Gudelace is the original flat lacing tape. It's
engincered to sray flat, distributing stress evenly over a wide area. The unique nonskid \
surface eliminates the too-tight pull that causes strangulation and cold flow. Gudelace
is made of sturdy nylon mesh. combined with special microcrystalline wax, for out-
standing strength, toughness, and stability.

Write for a frec sample and test it yourself. See how Gudelace takes the slips—and

lllustrated; the problems—out of lacing.

an IILH 'yp'

particularly : ; - GUDEBROD BROS. SILK CO,, INC.

useful in

transistor Electronic Division Executive Offices

and other A e 225 West 34th Street 12 South 12th Street
New York 1, N.Y. Philadelphia 7, Pa

low-voltage . . phia 7, Pa.

applica- o Visit Gudebrod's Booth 4025 at the IRE Show

New == Knohs

from the
E WITH OR WITHDUT SKIRTS

miniature
600 series.

A

Circuit
Component
Controlled by
LIGHT

Meet

Sizes Specs
| 3 |

£ y S wm
T RSk
e et Iflustrated
i Molded of thermosetting phenolic or urea materials,
\( 1] Available in 4 standard sizes with nickel plated brass
B Qo inserts for %” or %" diameter shafts. Aluminum deco-
\ & @ rative inserts or skirts, etched and filled as desired e
L I w‘* various anodized finishes, plain or radially spun. Write
: for new catalog illustrating Rogan's complete line of

CORPORATION (s stock molded knobs.
19 W. 26 St New York 10, N. Y. visit Booth ROGAN BROTHERS. Inc.
MU 4.0940 I.R.E‘.5 53!340\7/ 8009 N. MONTICELLO L] SKOKIE, ILL.
Specializing In Stock Molded Knobs Since 1939

See us at the IRE Show, Booth M-12
122A WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE I[RE March, 1961



pattern recorder

Things Like Plug-in
Balancing Potentiometers ...

Series P plug-in pen balancing potentiometers

Series P potentiometers are used in
both rectangular and polar coordinate
pattern recorders. By interchanging
potentiometers together with the appro-
priate pen function amplifier, different
responses—linear, square-root, and log-
arithmic—are obtained. Interchanging
these new self-aligning potentiometers
can be accomplished in less than thirty
seconds. Stocking spare units cuts
downtime. Of dust and dirt proof con-
struction, Series P plug-in balancing
potentiometers are offered with ex-
change pricing.

APR-30 polar antenna

.« The reason

APR-20
rectangular
antenna
pattern
recorder

most antenna pattern

recorders
come from

It’s the little things that make the difference. Little things,
refinements, “extras,” and top-notch workmanship all add

DC Amplifiers...

& e
Q)
&) Ress 2

DCA-21 amplifier for dc¢ input signals

Scientific-Atlanta’s DCA-21 amplifier
lets APR 20/30 recorders accept dc
input signals. A narrow band amplifier
preceded by an electromagnetic chop-
per, the sensitive DCA-21 has a linear
dynamic range of 80 db. The unit is
directly interchangeable with Series
CBA-20 Crystal-Bolometer amplifiers.

Recorder Pen Programmers. ..

Up to five different pen writing codes
can be selected by adding the Model
RPP-1 Recorder Pen Programmer to
an APR 20/30 installation. Compact,
lightweight, and rack mounted, the
programmer provides solid line, dot,
dash, dash-dot, and space-dot-dot codes
at an adjustable code rate of 30 to 90
cycles per minute.

up to preference for S-A instrumentation.

Modification C, Chart Compression ...

Modification C, which must be ordered
at the time of recorder purchase, pro-
vides both standard and compressed
cycle charts from a single APR 20
Rectangular pattern recorder. Standard
chart cycle is 20 inches, compressed 8
inches. Compressed recordings are con-
veniently sized to fit standard 8%2 x 11
notebooks and reports.

Chart Paper, Recording Pens, Ink,

and Accessories . ..

Scientific-Atlanta offers its customers
one-day service by stocking, for imme-
diate delivery, a wide variety of chart
paper, recording pens, and other re-
cording necessities.

But above all, it's the engineering
philosophy of a company run by an-
tenna engineers for antenna engineers.

Call your nearby S-A engineering
representative for more information
on S-A pattern recorders and acces-
sories. For complete technical infor-
mation, please write to Box 86.

Crystal Bolometer Amplifiers. ..

o

g

¢ iy = e Y]

High gain, low noise
crystal-bolometer
antenna

PROCEEDINGS OF THE IRE

Sensitive, narrow-band Crystal-Bolom-
eter amplifiers are miniaturized units
designed for use as preamplifiers in
S-A polar and rectangular pattern re-
corders. Five models, CBA-21 through
CBA-25 are available. Features include
bolometer burnout protection, low
noise figure, triaxial signal ground re-
turn, up to 108 db gain, 80 db linear
dynamic range, adjustable bandwidth
(CBA-23), high rejection (CBA-24),
variable center frequency (CBA-25).

Maorch, 1961

SCIENTIFIC-
ATLANTA, Inc.

2162 Piedmont Road, N.E. « Atlanta 9, Georgia

TRinity 5-7291
See us at IRE, Booths 3936-3938 7
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SELECTIVE

TONE

SIGNALING

OSCILLATOR STABILIZER
RESONANT RELAY

TRANSMIT
ENCODE

FREQUENCIES
60-1C00 CPS

RECEIVE
DECODE

FOR RELIABLE

Selective Calling
Remote Control
Process Control
Traffic Control
Telemetering

by wire or radio.

Please write
for Catalog 563. =

STEVENS

NEC=O R PO R AT ED

Illlll(’l.l’

QUALITY SINCE 1943

7 ELKINS ST., SOUTH BOSTON 27, MASS.
S/A-27%
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{
Beta
of America

Phi Kappa Phi, Eta Kappa Nu, Tau
Pi, and the Acoustical Society

ol

William J. Slawson (\l 53) has j()lll(‘(l

LTS ULTRA-RELIABLE
as DProduct '\.nl;s ' ROTARY MODUI.ES

to your specs.

unced

1nno
He brings to
Veston twenty-one

years of expericnce
in electronic and
industrial sales
with s i

in circuit  compo
nents. Before com
ing to Weston, he
was General Sales
Manager for the Industrial Division of
lelectro Industries Corporation. Prior to
that, he held sales management posts with
companics including PRD - Electronies,

Synchros,
Clutches, Brakes,
Clutch- Brakes
Potentiometers
Single or
Multi-turn,

Shaft Encoders
Guidance Controls

assumes prime contract- TN
or responsibility for ultra reliability in the

W, ] SLAWSON

Iﬂ’_\'r.‘mi(l .F,'lo.(’tri\ Company, and 1TT entire module. Whether they be clutches,
Federal Division. brakes‘. motor gearheads, polentiodmeteMrs
Q . N R LR or shaft encoders ... all have exceeded Mil

Mr. Slwson attended New York Specs. Send for data sheets or consult eur

o 5 Engineering Dept.

member of the  Profession sroup on -
Component Parts Il GUIDANCE CONTROLS CORP.
N. Y

o2 110 DUFFY AVENUE, HICKSVILLE, L. 1L,

TERMINAL BOARDS

Kulka Military Terminal Boards were designed by

the Bureau of Ships according to MIL-T-167848. 22N

They are made to BUSHIPS 9000-S6505-73214 crawings, :

with latest revisions, and BUORD S64101.

Kulka Military Boards are available as single row, double row,

or through connected type units, and are molded of

Type MAI-60 glass-filled alayd resin according to the

latest revision of M-14 specifications.

Kulka offers the complete line of these Military Boards,

along with a wide selection of hardware accessories... .
The complete catalog on '-.

Military Terminal Boards. ... s
Write for your FREE copy...

KULKA ELECTRIC CORP.

633-643 SO. FULTON AVENUE, MOUNT VERNON, N. Y.
Visit Kulka at IRE Booth 2900
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__ DELIVERY FROM STOCK

7 o
R T,

> é\*“‘ s ‘."'_?
= . y l: -

Mil Spec
STANDARD LINE
STATIC INVERTERS

\ &

SOLID STATE RELIABILITY

e COMPACT —LIGHTWEIGHT
o POWER RATINGS 30VA—3KVA

e MODULAR CONSTRUCTION —full flexibility to meet
special requirements

« CHOICE OF FREQUENCY ACCURACY 1%, .01%, .05%

e REGULATION=2% DISTORTION 5% MAX

e TEMPERATURE —55 to +71°C, 100 C available

e OVERLOAD AND SHORT CIRCUIT PROTECTION

e MIL SPECS 5400 and 5272, Mil E—16400 upon request

) CORPORATION

MAGNETIC AMPLIFIERS DIVISION

632 TINTON AVENUE, NEW YORK 5§55, N. Y., CYPRESS 2-6613
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Whom and What
to See at the

IRE Show

March 20-23, 1961

New York Coliseum

First and Second floors—Components.

These pages list the exhibitors at the IRE Show, with a brief description of what
each exhiditor is showing, and a list of company personnel manning the booth. In
each listing the booth number is given. Almost all booths have a 4-digit number.
The first digit indicates the floor, the second digit indicates the aisle (aisle numbers
increase from south to north). A few booths have one or two digit numbers, preceded
by the letter “M”. These booths are on the mezzanine at the back of the first floor. The
show is divided into sections of related products, to help you in finding the products
of your primary interest as easily as possible. These sections are:

Third Floor—Instruments and Complete Equipment. Communications equipment and
systems, computers, and instruments for test and measurements, microwave equipment.

Fourth floor—Production. Machinery, tools, and raw materials; fabricators and services.

ACF Electronies Div., ACF

Industries, Inc., Booth 1226
Riverdale, Md.

John H. Fournier, William McCranor,

Joseph Kersey, Ralph Will, A Leon

Bawer, Gabe Viera, Jack Becker, Wil-
liam Pharmer, Fred Dusto

Microwave components, CSX band radar
beacons, data processing modules, auto-
matic fault isolation system, pictorial dis-
play navigation units, motor controls,

LT R AT TR

ADC Booth

1623
23833 13th Ave., S.
Minneapolis 7, Minn.

A W. Lehnert, A N. Sprecher, D. Enge-
bretson, W. Holmbeck, E. Lewis

Transformers; fhlters; *magnetic ampli-
fiers and sub-systems; telephone coils;
‘printed circuit  plastic molded audio
transformers, five sizes (.08 to 1.2 cubic
inches), 14 standard impedance ratios,
voice power ratings 30 milliwatts to 10
watts; telephone type jacks; panels; termi-
nal blocks.

Incorporated,

LTI

APC, Booth 2835

See: Antenna Products Company

AMP Incorporated, Booths 2527-2531
3822 Eisenhower Blvd.

Harrisburg, Pa.
G. Brett, H. Crees, P. Crowe, B. Elmblad,
F. Feaster, J. Flynn, C. Frambes, J. Galli, W.
Griffith, E. Groves, D. Hajjar, R. Hansen,
C. Hummel, W. Keay, J. Lewis, B. Miles, N,
Olsen, L. Perkins, J. Taylor, C. Whitmore,
W. Wood

Patchboard Programming systems—universal and
shielded systems and accessories. Pin boards—for
matrix programming. Double throw instrumenta-
tion switches—(80-1500 pole). AMP-MECA
(maintainable electronic component assemblies)—
New modular assembly technique. AM Pin-cert
connectors—pin and socket and printed circuit
edge connectors. ‘““Thermashield.”” coaxial con-
nectors, RF connectors, taper technique.

AMP Incorporated, Capitron Division,
Booth 2527
155 Park St.

Elizabethtown, Pa.
R. Ball, J. Bowen, G. Latch, J. Sullivan, W,
Weber

High voltage capacitors; quadruplers—circuit ar-
rangement of rectifiers and capacitors that allow
a set-up of voltage from transformer to output of
4 to 1; delay lines—lumped constant and dis-
tributed constant types featluring fast rise times
and low attenuation. Power supplies, pulse-forming
networks, MAD (multiple aperture devices).

PLAN IN ADVANCE!

Use this issue of Proceedings of the IRE to make your plans well before you get
to the convention and show. Decide which technical sessions and social events
you want to attend, and what exhibits at the show you will find of most interest.
Advance planning will save you a great deal of time and effort, and will insure
that you do not miss seeing or hearing about that one new product or technique
which may be of vital importance to you in your work during the next year.
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A.P.M. Corporation, Booth 1229
41 Honeck St
Englewood, N.J.

A Riva Solins, A Milton Morse, A Nat Korn-
stadt, Joseph Solins

NUPI21M Power Connector

Power connectors with automatic, setf-grounding
feature will provide ground connection when
plugged into either 2 or 3 pole receptacles with-
out need for speciul adaptor. Switch and shaft
seals, self-sealing fasteners. .All products meet
military specifications.

ARRA, Booth 3015

See: Antenna & Radome Research Associates

Ace Electronics Associates, Inc., Booths
1912-1914

99 Dover St.

Somerville 44, Mass.

A Aaron Solomon, A Stanley Rudnick, A John
J. Kennedy, A John Mastromarion
Manufacturers of precision wirewound and con-
ductive plastic potentiometers and trimmers, in
a full range of resistances, sizes from 3§” to
3”. Linear and nonlinear. llushing and servo
mountings, rotary and rectilinear. All designed
to MIL specs. Specials, prototypes and produc-
tion.

(Continued on page 128A4)

A Indicates TRE member.
* Indicates new product.
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The “"COMMANDER’’ instruments described below have a 5-year
accuracy guarantee. By using NBS or NRC reported values, total

cumulative erross for a complete measurement system can be as low

as ¥.002%.

DAUPHINEE POTENTIOMETER TYPE 9144
ACCURACY —+.001%
A new 6-figure DC vernier potentiometer with a total measuring range
of 2.101010V. Accurocy is at least 10 x thot of similor commercially avail-

able eguigmem. Direct readout on 4 dials in increments of .1 uv (no
slidewire). Thermal emf’s less than .1 uv. Switch controlled ranges of x 1
& x 1. Contains 2 saturated standord cells in an internally thermostated
enclosure. Completely “'Self-Checking.” May be used with equal facility
and accuracy as a Saturated Standard Cell or Resistance Comparator,

vo RATIO B 0
o 0 DSR2 TPt 578 ACCURACY —+.005%

A volt ratio box similar to that used by the National Bureau of Standards
as described by NBS Research Paper RP 1419, Self-heating and surfoce
leakage negligible. Ranges: .15/.3/.45/.6 /.75/1.5/3/4.5/6/7.5/15/
30/45/60/75/150/300 /450 /600 /750 ¥Y.{Type 9700A includes 1500 V.
range]. Furnished in a thermostoted oil bath with a motor-driven impeller.

THE TYPE 5214 GALVANOMETER AMPLIFIER AND TYPE
SR21 LIGHT SPOT GALVANOMETER.

The amplifier operates on the ditferential photocell principle in conjunc-
tion with o liquid-filled primory golvanometer. The secondary gaiva-
nometer has a scole length of 120-0-120 mm and is stoble ond free from
the effects of external vibration. Over-all sensitivity is approximately
350,000 mm/ua and 35,000 mm /uv. 1t is ideally svited for use with
the type 9144 potentiometer.

NEW ROCHELLE N Y

PROCEEDINGS OF THE IRE March, 1961

%{’ SEE THESE NEW INSTRUMENTS AT

SENSITIVE RESEARCH INSTRUMENT CORPORATION

CONSTANT TEMPERATURE STANDARD CELL ENCLOSURE
TYPE 9152 AND SATURATED STANDARD CELL TYPE 4305

ACCURACY —+.001%
Enclosure accommodates up to 4 cells ond is air thermostated ot 28°C
+ 01°C. Transistorized circuit. Operates on 110V /60 cps (Betery stand-
by). Type 9152A holds 12 cells.

BOOTHS 3409-3411 NEW YORK IRE

MODEL UX * 51 RANGE AC/DC POLYRANGER ° Seif
Checking * Automatic Overload Protection * Expanded
Scale.

MODEL FLH *+ AC/DC TRANSFER STANDARD °* Accurocy
.01% to 1,000 V. and 50 kc. * Resolution .005%.

MOPDEL PC * ‘/POCKET SIZED’ DC CALIBRATOR &
MEASURING INSTRUMENT *+ Accurocy .05% of Reoding
* Self Contained Galvanometer & Reference Source.

MODEL LTC-1 * AC/DC CALIBRATION CONSOLE * Accu-
rocy .05% of Reading to 25 kc. * “Per Cent Error’” Read-
out * Avtomatic Overfoad Protection * Shielded Cose.

TYPE 5212 M - FREQUENCY SELECTIVE AMPLIFIER -
Versatile Null-Detector for Use with AC Bridges, Potenti-
ometers, elc. * Frequency Ronge 10 ¢ps-10 ke. * Amplifi- }
cation 85 to 110 db. * Selectivity Equivalent Q, 30.

TYPE 9001 SERIES * VARIABLE STAND- /\-.

A

ARD MUTUAL INDUCTORS ° Range .1
ph — 111,10 mh, * For Use on DC
Through 1000 Cycles.

ELECTRICAL #STRUMENTS OF PRECISION SINCE 1927
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FREE!

NEW Catalog of
A-M small parts
Storage Cabinets

perfect for
organizing
| elect[onc parts

e S~

You can CUT COSTS
with scientific storage of
all small items. Con-
sigerable savings in
space and ‘‘looking"
time are possible with
Akro-Mils  small  part
storage cabinets.

175 stock models with
6 to 128 drawers, or
we can construct o your
exact needs.

A"‘M SEND FOR
— FREE CATALOG
~» | Topay:

AKRO-MILS CABINETS

Box 989-R2 e Akron 9, Ohio
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(Continued jrom page 1264)

Ace Engineering & Machine Co., Inc,
Booths 3928-3930

Tomlinson Rd.

Huntington Valley, Pa.

A Charles C. Borden, A Edwin S. Kesney,
4 Harry W. Kenny, A Samuel M. Mitcheil,
A Barton L. Conrad, A David R. Beattie, C.
Randall Schaller

Accurate model of most complex r-f <hielded en-
closure ever built, Unit incorporates  advanced
engineering principles, materials, and construc-
tion technique, Two shielded rooms separated by
large anechoic and r-f shielded enclosure. large
access doors, air conditioning, special lighting
also included.

Acoustica Associates, Inc., Booth 4129
10400 Aviation Boulevard
Los Angeles 45, Calif.

A Paul Turkheimer, Joel Haynes, 4 Moe Star,
Tony Sabatino, Neil Small, Mickey Howell,
Bill Katsara, Art Liers

Exhibiting ultra~onic cleaners featuring 20 ke
model of our “semiconductor” line—smaller, more
powerful. Alsa, “liquid-level sensors for (1) dury
industry; (b) temperature range (—430°F fo
1200°F): (c) storable fuels and corrosive tiguids,
Sonometer for continuous liguid-level wage sys.
tetns.

Ad-Yu Electronics Lab. Ine.,
Booth 3909

219 Terhune Ave.

Passaic, N.J.
A Dr. Paul Yu, A Annibale Lupi, Oscar Santos,
A Roland St. Louis

Type 524 Digital Phase Meter

Digital phase meter (above) —direet reading in
degrees represented in four digits: accuracy 0.1°
relative and !.° absolute from 20 cps to 20 ke;
no frequency or amplitude adjustment; signal
amplitude fluctuation or signal frequency con-
tinuous variation do not affect accuracy of phase
reading. Also, precision phase meter, precision
millimicrosecond  phase  detector, ultr; f’:nx rise
time delay line, nillimicrosecond delay line, con-
tinuonsly variable delay network.

Advance Relays, Booth 2233

See: Elgin-—\dvance Relays

Advanced Acoustics Corp., Booths 2830-
32

Acoustic (ransducers, Nee:
Assac., lne.

Electranic Research

Advanced Vacuum Products, Inc., Booth
1928
430 Fairfield Ave.
Stamford, Conn.
Robert L. Hurley
Hermetic Seals

Aeroprojects Inc., Booth 4235

See: Sonohond Corp,

A Indicates [RE member.
Indicates new product.
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Aeroquip Corporation, Booth 4032
Jackson, Mich.

David Horst, Bob McColley, Tom Houle, Har-
vey Irons

“Saf-Loc” 1 quick disconnects and hose for all
electronic coolant and air conditioning applica
tions. Rewirable aircraft and missile cables for
special purpose applications (Jack~on Div.. Jack
son, Mich.), “Conoseal™ for quich connectio
of coaxial tubing at accessory equ pment; spe
cial instrument  clamps (Marman Div., lLos
\ngeles).

Aetna Electronics Corporation, Booth
3004

Readington Rd.

North Branch, N.J.
A Joseph F. McDonald, John W. P-rkins,
Frank P. Hunter, Henry J. Buser, Robort
Wentworth
New compact low cost ~ervo analvzer 05 10 60
cycles. 200 cycle to 20 ke carrier input. Phase
measurement 0 to 360°0 Other models  fro
JAUS exeles to 100 eyeles per secotnd,

Affiliated Manufacturers, Inc., Booth 4131
Box 211
Oldwick, N.J.
B. M. Austin, Charlie Keiter
Bateh and preset eleetronic conmters for small anid
miniature parts. Material handhing and  coging
systems.  Electrical  vibratory  feeders.  Phot
resist and evaporation masks.

Agastat Timing Instruments, Div. Elastic
Stop Nut Corp. of America, Booth 2343
1027 Newark Ave.
Elizabeth, N.J.
W. A. Feitner, H. G. Bostrom, S. S. Knapp,
E. Searle, W. Witt
NGARTAT dime delay relays  Miniature time
delay relays—Solid state time delay relays,

Ainslie Corp., Booth 1819
331 Pond St
South Braintree 85, Wass.

A H. W. Ainslie, L. D. Ainslie, A. L. Stabile,
F. W. Turner, S. Hassan, D. J. Cantelli

ez T

CORPORATION

Microwave, telemetry, radar antennas and reflec-
tors.  Pedestals. large waveguide  components,
wroutd support equipent. Precision fabrications
in aluminum and magnesium  for the electrone
industry.

(Continued on puge 130.44)

Be sure
to see
all
four
floors
for a complete
view of
800 new ideas!
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In the drive to attain a level of
reliability that really sticks,

H H H every engineer knows that

re Ia l I y nice guys finish last.
Firms supplying PCA Electronics with
the raw materials that go into our
products have learned long, long ago
that the engineers in our Quality Control
Department are not nice guys.
In fact, some of them are downright
ornery. Our personnel in quality
control subject every ounce of raw
materials to two separate electrical
and/or mechanical inspections — once,
when the material is received, and a
second time, before it is
issued to production.

= Any incoming material that does not
t meet the most stringent standards set
rElec s up by the military or ourselves —
is promptly rejected.
These pre-production rejections, coupled
with continuous process controls, are

your guarantee of post-production
performance.

And what is that performance?

Day in, day out, our returns from

customers on all PCA production

average slightly less than 3 parts
1 4 per 1,000.

if reliability is a critical factor in any
of the items shown below, call the
company whose Q.C. engineers may
not be “'nice’’ — but whose standards
of quality assurance are among the
highest in the industry,

o B =

|

PULSE TRANSFORMERS
—_— .‘a -
DELAY LINES

FILTERS TOROIDS

Leading Manufacturer of Pulse
Booth 1335 IRE Show Transformers and Delay Lines

—

ELECTRONICS. INC.

16799 SCHOENBORN STREET, SEPULVEDA, CALIFORNIA, EMpire 2-0761

PROCEEDINGS OF THE IRE March, 1961 129A




fabricated

Lo your exact
specification

beryllwum copper
MULTI-SPRINGS
and SPRING

WASHERS

BTI specializes in custom made beryl-
lium copper springs from simple to
intricate designs. Engineering assist-
ance is available to design engineers
so that quality can be controlled and
costs can be minimized through special
BTI processing.
Multi-springs, a BTl development offers
parts depending upon design, in con-
tinuous coils or strips up to 16 inches
which saves money over individual
units and affords easy automation in
assembly work. Lxtremely close toler-
ance can be held and specialized heat
treating insures uniformity and flatness
to your parts.
Whether you need multi springs or
a simple spring washer, consult with
the BTI experts on your next re-
quirement.

Bulletin No. E 106

shows more specific en-

gineering information.

W rite for your copy today.

BRAUN TOOL & INSTRUMENT
COMPANY, INC.

141 Fifth Ave., Hawthorne, N.J.

-—— e - -

L___i_____l_._ o
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Whom and What to See
at the IRE Show

Aircom, Ine., Booth 1121

18 Cummington St.
Boston 15, Mass.
A Robert A. Rivers, A Edward ). Stack

INCORPORATED

Diplex eacor *1elemetering an
tennas, *microwave transmitters, “wavepuide vari-
able couplers, *3.20DB high directivity sidewall
couplers, “40 DB cross guide couplers, *step
twists, impedance  plotter, dessiciators, tees,
couplers, hybrids, detectors, attenuators, loads,
phiase shifters.

Airflyte Electronics Co., Booth 1205
535 Ave. A
Bayonne, N.J.
Milton Feinman, Thomas Monace, Raymond
Ferri, Richard O’Brien, Ben Novy

Slip ring and brush block assemblies for syn-
chros, pyros, instrumentation, Switching com-
mutators for telemetry, pulsing. sampling, ana-
log-digital conversion. *New products: 24-circuit
capsule slip ring assembly, 27 drum type A/D
converter, size 5 synchro mounted commutator
switch.

Airpax Electronics Incorporated,
Booths 2306-2308
6601 N.W. 19th St
Ft. Lauderdale, Fla.
and
Jacktown Road
Cambridge. Md.

A H. A, Cook, A W, D, Heisler, H. Hoover,
F. Marsh, W. Kouzoulas, J. Griffin, O. Scherini,
A, Cairns, T. Dee, A M. Roge:s, A D. Robin-
son, B. Linthicum

Remote Indicating Circuit Breaker

Remote indicating circuit-breakers—series 500-R.
Electro-magnetic military  and commercial and
remote indicating circuit-breakers; micro-midget
low-noise choppers; power, audio and pulse trans-
formers; telemetering equipment; tachometers;
magnetic amplifiers; frequency detectors; servo-
mechanisms.

T See PROCEEDINGS OF
THE IRE—Jan.,, March, |

s May, Aug, Oct, Dec.

. (1960), Jan., March, May,

Aug.. Oct., Dec. (1961) for further
information on our products,

See 1961 IRE DIRECTORY, pages

82.83, for complete information on our

products

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

Airtron, Inc., Booths 1610-18 & 1709-17

See: fitton Industries, Inc.

Aladdin Electronics Division, Aladdin
Industries, Inc., Booth 1918

703 Murfreesboro Rd.

Nashville 10, Tenn.

A W, W, Stifler, Donald W. Grodske, a Paul
E. Dicker, F. G. Bassler, A Andrew Ewing,
Jr, C. C. Hopper, A William B. Kincaid

Ferrite cored inductor-, pule t
wide-band coupling transtormer

an~formers and
minmiature and

microminiature styles. Missile quality trans-
formers, computer ponents. ring  ‘new
DURACLAD pulse of wide-hand

coupling tran~former product line

Alden Electronic & Impulse Recording
Equipment Co., Inc.,, Booth 1611
P.O. Box 125, Washington St.
Westboro, Mass.

A John M. Alden. Edward D. Cross, L. A.
Farrington, G. F. Stafford, T. B. Thompson,
A. D. Wassall

Hi speed direct instant graphic component re-
corders—Recorder  component  controls— Multi-
channel stylus and hroad eclectrode recorders—
*100 channel per inch recorders— Photo-optical
scanners, facsimile recorders—Supporting  elec-
tronic  components—*Real-time  spectrum  ana-
lyzer.

Alden Products  Co., Booths
1613-1615

117 N, Main St

Brockton 64, Mass,
Mal Partridge, Russell Hawkins, William

Northrup, N. A, Duhamel, Clayton Moore

Building Block Electronics Kit

nents to mount, house
nitor electronic circuitry

terminal cards, tnbe <ocket

*Building block  comy
fasten, connect, and n

including terminals,

plug-in chassis, racks circuit kits. | 3
molded  connectors, sub-miniature  indicating
lights, switches, test jachs & products. Detachable

power cords and convenience outlets

Aldis Brothers Ltd., Booths 3406-08
Digilights. See: British Industries.

Alfax Paper and Engineering Co., Inc,,
Booth 1609

Box 125, Washington St.

Westboro, Mass.
S. C. Sviokla, Milton Alden, A John M. Alden
Alfax recording paper—an easy to use and in-
terpret instant graphic recording paper for in-
stant pulse presentation in helix and stylus (100
to inch) recorders. Records up to 14007/sec.,
keeping up  with latest » ininstru
mentation and sending ic in
formation by facsimile,

(Continued on page 151.:1)

A Indicates TRE menher
ndicates new product
Exlibitor is servic

he 1RE Package lan.

March, 1961



The Standard of Performance throughout the Electronics Industry...

pmc DISCAPS

TYPE C

Temperature compensating
DISCAPS meet and exceed the
specifications of EIA RS-198.
Featuring greater dielectric strength,
Type C DISCAPS are ideal for
VHF and UHF applications.

Rated at 1000 working volts for

a higher safety factor.

TYPE JF

DISCAPS are engineered to exhibit
a frequency stability characteristic
that is superior 1o similar types.
These DISCAPS extend the
available capacity range of the

EIA Z5F ceramic capacitor between
+10°C and +85°C.

FIN-LOCK LEADS

Designed for holes from .053 to .060
Fin-l.ock DISCAPS are
automatically stopped in holes

over .060 by the shoulder design of
the leads. Stand up positioning is
assured and lead crimping is
eliminated. Available on all
DISCAPS of standard voltages,
ratings and spacings.

When in Chicago be sure to visit RMC’s modern
new factory and research center.

TYPE B

DISCAPS are designed for
by-passing, coupling or filtering
applications and they meet and
exceed EIA RS-198 specifications
for Z5U capacitors. Type B
DISCAPS are available in capacities
between .00015 and .04 MFD

with a rating of 1000 volts.

TYPE JL

DISCAPS should be specified in
applications requiring a minimum
of capacity change as temperature
varies between —60°C and
+110°C. Over this range the
capacity change is only +7.59 of
capacity at 25°C. Standard working
voltage is 1000 V.D.C.

TYPE SM

DISCAPS are subminiature in size
and meet the specs for KIA RS-198
for Z5U capacitors and are
available in values of 800, .001,
0015 GMV; 005 4807, —209,

£20005 .01 4800, —20% +209
and .02 +809, —20%.

SEE

UsS

AT

BOOTH 1414

PROCEEDINGS OF THE IRE Moarch, 1961

RADIO MATERIALS COMPANY

c‘Z':fﬁfc /) | A DIVISION OF P. . MALLORY & CO., INC.
CAPACITORS GENERAL OFFICE: 4242 W. Bryn Mawr Ave., €
) Two RMC Plents Devoted Exclusively to Cera

FACTORIES AT CHICAGO, ILL. AND ATTICA, IND.

IRE SHOW
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Ground clutter is eliminated by TI moving target
indicator shown with video map at 20-mile range.

TH IN HEAVY
RADAR SYSTEMS

TEXAS INSTRUMENTS

INCORPORATED

6000 LEMMON AVENUE - DALLAS 9. TEXAS

TWT AMPLIFIERS

cover the entire frequency band . . .
' from 0.5 to 18 KMC

Current regulated solenoid
supply
Extremely low ripple

Exceptionally well regulated

Model 704 voitages
| . Frequency LR

A'serles of yersohle, compact TR e

microwave instruments

consisting of a traveling wave 1.0- 2.0 405

tube amplifier, focusing solenoid, 20- 40 501

associated current regulated 4.0- 8.0 626

solenoid supply and a well 7.0-12.4 704

regulated power supply for 8.2-12.4

all electrode voltages. 12.4-15.0 824
12.0-18.0 825

Send for a copy of our new catalog

MENLO PARK ENGINEERING

711 Hamilton Avenue  Menlo Park, Calif.  DAvenport 6-9080
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Whom and What to
See at the
IRE Show

(Continued from page 132A4)

Alford Manufacturing Company,

Booths 1718-1720
299 Atlantic Ave.
Boston 10, Mass.

A Andrew Alford, A Harold H. Leach, Thomas
E. MacKenzie, A Nelson R. Powers, Gerald
Cohen, David P. Flood

gt

Coaxial Components

Transmission line hybrids, coaxial switches,
tapered reducers, RF loads, impedance standard
lines, line stretchers, adjustable matching net-
works, antennas, attenuators, slotted lines, and
automatic impedance plotters,

Alfred
Py
3311
897 Commercial Su.
Palo Alto, Calif.
A Fred W. Kruse, Jr.,, Paul N. Fulton
Microwave amplifiers, providing 1 watt
from 12.4 to 18 kmc; precision micro-
wiave sweep oscillators; microwave power
levelers; precision microwave power sup-
plies.

Electronics, Booth

Alite Div., Booths 2238-40
See: U.S. Stoneware Co.

All Products Company, Booth 2835

Nee: Antenna Products Co.

Allegheny Electronic Chemicals Co,,
Booth 4023

207 Hooker-Fulton Bldg.

Bradford, Pa.
N. J. Egli, R. L, Leslie
“Siticon in all forms"—densified chunk, billets,
cast rods, sceds, doping alloys, single crystals,
slices and special forms,

Allegheny Ludlum Steel Corp., Booths
2314-20
See: The Arnold Engineering Co.

Allen-Bradley Co., Booths
2211-2213
136 West Greenfield Ave.
Milwaukee 4, Wis.

George Vater, Peter Leow, Erv Liban,
Clarence Dickinson, A Heinz Schlicke,
A Leonard Beaudion, Dan Kelly

Fixed and variable composition resistors,
hermetically sealed composition resistors,
precision metal film resistors, ceramic en-
cased ceramic disc capacitors, ceramic
disc feed-thru and stand-off capacitors,
high frequency low pass feed-thru filters,
ferrite cores, ceramic permanent magnets,
antenna and transmitter multiplexers.

i LR MY ERRAR AT T AR 1]
A Indicates IRE member.
* Indicates new product.

7 Exhibitor is servicing TRE Engineers through
the I1RE Package Plan,
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Allied Chemical Corp., General
Chemical Division, Booth 1305
10 Rector St
New York 6, \LY,

R. F. Blessington, H. L. Eisen, R. George,
D. A. Duffy, G. Lordi

|lied
hemical

Baher & Adamson i line of electronic-grade chem-

Allied Control Co., Inc.,, Booths 2905-
2907

2 East End Ave.

New York 21, N.Y.

Edward Bachorik, a Kirby B. Austin, James
A. Diciolla, Ronald Ebert, H. A. Yates, B. E.
Larsen, Gerard T. Wilson, Frank C. Ebert,
Stanley B. Snyder

Relay~: Submimature general purpose. sensitive
negnetic latching,  subminiature  telephone and
nniature power types. Subminiature switches:

de and push Dutton types. Soleroid valves.

Allied Paper Corp., Booth 2340

See: Phillips Control Corp.

Allied Radio Corp., Booths 3831-3833

sco: Kmght Electronies Corp.

Alpha Corporation. Subsidi-

ary of Collins Radio Com-

pany, Booths 3302-3308
820 East Arapahoe Road
Richardson, Texas

D. C. Arnold, T. A, Campobasso, D. G.

Johnson, V. R. Manning, F. F. Merrill,
B. Warriner, C. M. Harris

Specializing in design and construction of
complex electromie syv~tems,  Complete
service—f{rom acyuiring site to operating
and maintaining the complete facility.

Alpha Metals, Inc., Booth 4328
56 Water St.
Jersey City 4, N.J.

Jack Hagestad, Martin A. Boyle, Harold Hert-
zog, Fred Disque, Arthur Krail, Walter Swan-
son, A. Mann, H. Greenberg, Norman Bilsky

See *new CCC alloy coated base tah materiul.
Subminiature ultra higl purity  spheres, dises,
washers, Demonstration: Flus filled solder pre
form for transistor closures.  New AAA solder
for printed circuit boards, more usage per pound
and brighter connections.

(Continucd «n page 136.4)

First and Second floors—Compo-
nents

Third floor—Instruments and Com-
plete Equipment

Fourth floor—Materials, Services,
Machinery
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Tae HAM System built for G. E. Hanford Atomic
Products Operation demonstrates the practicality
of monitoring nuclear reactor temperatures on a
high-speeg ultra-reliable basis. The system op-
erates in an air-conditioned room, but McLEAN
blowers are still essential to prevent overheating
and hotspots.

McLEAN stands for highest reliability
in electronic cooling! That’s why Moni-
tor Systems Incorporated of Fort Wash-
ington, Pennsylvania, selected McLEAN
blowers to insure reliable operation of
electronic components in their new
High-Speed Automatic Monitor (HAM)
System. The System has achieved a
previously unattained order of reli-
ability and represents a major advance
in computer and monitoring systems.
McLEAN is proud of its part in con-
tributing to the reliability of the
HAM System.

Also o complete line of

fractional horsepower motors | M
‘l‘.
n

WRITE TODAY

44 Page Packaged
Cooling Catalog

|’
| rans o e

McLEAN

Princeton, N. J. -

McLEAN BLOWERS

add to the ([[TKA RELIABILITY of this

High-Speed Automatic Monitor System

McLean Model IRB100 blower used
in the HAM System. One blower
is mounted at the base of each
of the six racks.

ENGINEERING
LABORATORIES

World Leader in Packaged Cooling
WAInut 4-4440
TWX Princeton, New Jersey 636
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High,'low-ievei PCM telemetry system .. .
with +0.259 accuracy, nulled-out drift.

TI PCM TELEMETRY
IN MISSILE SYSTEMS
TEXAS INSTRUMENTS

INCORPORATED
6000 LEMMON AVENUE . DALLAS 9, TEXAS

APPARATUS
DIVISION

Whom and What to
See at the
IRE Show

{Continuted fron

wetcxDUQ-SEALVAGUUM PUMP

TWO-STAGE CONSTRUCTION
with VENTED-EXHAUST carent 250510
ﬂ Removes Vopors Speedily and Effectively
| o e LARGE CAPACITY ¢ HIGH VACUUM

% Eliminates Traps or Oil Separators
4 f - e % Reduces Number of Oil Changes

- o i \ ~ : % Lessens Pumpdown Time

GUARANTEED VACUUM

Yent closed, 0.1 micron.

FREE AIR CAPACITY

140 lhiters/minute
(5 cubic feet)

=== | VISIT THE WELCH EXHIBIT
BOOTH 4214

IRE CONVENTION
COLISEUM, N.Y., MAR. 20-23
NO. 1402-8
-
PAT. NO. 2337 849y
b, DUO-SEAL VACUUM PUMP. Motor
13028 DUO.SEAL VACUUM  PULMIE,. Maotor Diivea. For 113 Volts, D.C. Fach, $116.50
Driven, For 115 Volis, 60 Cyeles, A For  attached  Belt  Guard, awdd  $17.50
3 € 11000 ore

1H02¢ DUO-SEAL VACLEM PUMPLD Maotor 1102, DLUO-SEAL VACUUM  »0MP. Un
Dreiven, For 230 Volts, 60 Cveles, AL, mounsed. With pulley, but without motor

Fach $310.00

THE WELCH SCIENTIFIC COMPANY
ESTABLISHED 1880
1515 Sedgwick Street, Dept. IRE, Chicago 10, lllinois, U.S.A.

belt, or base. Fach, $210.00

Alpha Wire Corp., Booth 1103
200 Varich St.
New York 11 N\Y,

Howard B. Saltzman, Jack Kirschbaum,
Donald Rappaport, Maxwell Harts, Nat Frost,
Saul Kaplan, Sidney Manners

avas commsacias susie

Flectronie wire and cable
wreial use: Al < insulated
zipper tubing new heat-shrinkable tubing, and
S;[rccial fa

for militar 1 com

cilities  for
lex

Alphaloy Division, Booth 4328

See: Alpha Metals, Inc,

Altec Companies Inc., Altec Lansing
Corp., Booths 3802-06

Ne

¢: Ling-Temco Electronics, Ing

T TR { 1

Ameo Engineering Co.,
Booths 1501-1503

7333 W. Ainslie St

Chicago 31, 1L
R. C. Komarek, Ted Hendel, Joseph
Freid, Herb Bass, W. F. Satterthwaite,
Gerald Fine
Amco  modualas instrument  enclosure
system for packaging of electronic gear.
Introducing new, flexible line of alumi
num_ rachs, two new style lines with
standard color selections, a low silhouette
console and miscellaneous added acces-

sories. *Four completely different struc-
tural lin f ks,
1 (il 1 ! il ittt | [GHITHTTHE i

American Aluminum Co., Booth

1011
230 Sheflield St.
Mountainside, N.J.

Charles W. Hunter, Eugene O. Davis, Bernie
Jenkins, William H. Dempsey, Robert D. Wil-
lilamson, Henry Brucker, Milton Klausmann,
Edward Parsell

Deep drawn round and rectangular cans in alum-
tnum. Aluminum assemblies based on deep drawn
or formed aluminum shapes. Deep drawn brass
and mu-metal parts, Spun aluminum parts and as-
semblies based on spun aluminum shapes. Com-
hinations of spun and drawn parts.

American Bosch Arma Corp., Booths
3921-3923

320 Fulton Ave.

Hempstead, N.Y.
Wallace C. Baker

Inertial guidance systems, telemetering systems.
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American Electrical Heater Co., Booth
4033

6110 Cass Ave.

Detroit 2, Mich.

~ REGULATED
| POWER

jFL SUPPLIES

A Robert A, Kuhn, A Frank W. Kuhn, John ~
P, Verlinden, Evan Edwards

Full line of American Beauty electric soldering

irons and Wassco Glo-Melt line of resistance

type soldering equipment, New item is our Cata-

tog No. 3114 American Beauty electric soldering E u - n ar
tron, and also our Wassco Glo-Melt wire stripper. /"‘——*-

of Operation

HIli

American Electronic Labo-

ratories, Inc., Booth 30353
121 N\, Seventh St
Philadelphia 6, PPa.

A Robert D, Freedman, Joseph Gra-

ham, George Landfear, A Moe Polayes,
William Bornmann

Extremely broadband 2.20 KMC (in only MODEL
two units) microwave TWT amplifiers. 808A
Wavegnide and coaxial crystal switches, ]
attenuators, limiters, modulators. Conical H
helix and log periodic antennas. Micro-
wave components as filters, horn anten-
nas, crystal detector mounts. Transistor- {
ized video amplifiers. * \utomatic transis. O {

a {
(i (IR ij .'_ "
Sriee s o
American Electronics, Inc.,, Booth 1327
1725 W. 6th St. .
Los Angeles 17, Calif. °Cons§ant voltage or t;onst?nt current operation
Jack McNutt, Hans E. Bannies, Al Romano, =Units can be combined in series and paraliel
LA L AR U G LT S *Printed card makes all internal wiring changes
*20-second accuracy resolver (size 25); tempera- *Continuously variable output voltage and current
ture compensated motor tachometer (size 9); *No overshsot on turn-on or turn-off
missile  launcher frequency changer; *missile .
main de-de power converter; line woltage regu- *No moving parts
tator; electric pulsed servo actuator for control
of missile flight; airhorne clutches, gears motors . .
and blowers. H-Lab Model 808A is a versatile compact constant voltage/ SPECIFICATIONS

constant current transistor power supply possessing a
combination of features that make it a truly unusual and
exceplional power supply. All interral wiring changes for
adaptation to constant voltage, constant current, auto
series, and auto paraliel modes of operation are accom-
plished by simply inserting one of the severat plug-in
printed circuit cards provided with the 808A supply.

The model 808A also features a continuously adjustable
current limit control located on the front panel. The out-

Output: 0-36 volts, 0-5 amps.

Constant Voltage or
Constant Current

Input: 105-125 VAC 50 cps
Load Regulation:

Constant Voltage
0.01% or 3.6 mv

Constant Current

American Enka Corp., Booth 4308
See: Brand-Rex Div., William

American Lava Corporation, Booth 4401
Cherokee Blvd. & Manufacturers Road
Chattanooga 5, Tenn.

W. H. Rennick

Technical ceramics

American Machine & Foundry Co., Put current wil not exceed the preset current limit value 5
Booths 2702-04 v under any foad cenditions including a short circuit. This . 0.1% or 5 ma
Ree: Potter & Brumfield, Tne fast acting, adjustable protection circuit not only provides Ripple:

full protection for the power supply, but gives optimum
protection to the load device as well.

Constant Voltage 500uv rms
Constant Current 3 ma rms

Size:3Y%2” Hx 16%” Dx 13" W

Remote Programming - Remote Sensing
Short-Circuit Proof

American-Marietta Com-
pany, Adhesive, Resin &
Chemiecal Div., Booth 1517
3100 13th Ave., S.W.,
Seattle 1, Wash,
M. M. Eikenberry, Paul S. Byrd, R. J.

For more stringent regulation requirements,
chopper-stabilized Model 808AX is available. 5475
H-Lab Model 808A is priced at

OTHER PRECISE, VERSATILE AND COMPACT POWER SUPPLIES INCLUDE:

Peters, G. H. Johnson Bench | Rack | Continuously
]l-,.\l(” ('lpt)\ly m..]din;w compounds are easily Model E Qu: | Qut Mode! | Model Variable Spec al Comments , Price
wandled, dry, ~ingle component materials,
They are low pressure, soft flow, non-out. 4000 150-315 0-1.5 = o0 V.acuum .Tl.lbe Type T S595:00
gassinu, non hurning compounds  suitahle 5204 0-36 0-20 X Yes High Efficiency 575.00
for low l';’_"ll'vrnju?t’l,lr-'-n~fer or compres- 800A-2 0-36 0-1.5 X X Yes Dual Cutput 580.00
ston. molding ot delicate parts or struc- X . .. i
tural members. EMC provides an eacep BO08 2 L et X X Yes Ié?l‘:’fec'gsélm;?ywm 339.00
tional halance of physical. chemical, and -
electrical properties 8028 0-36 L) X ves ggamlo?:tspeuv:sing 580.00
i 80GAM 0-20 0-2.0 X Yes Remote Sensing
T ] , Remote Programming 350.00
. N 810A 0-50 0-7.5 X Yes Remote S 895.00
See PROCEEDINGS S T
Fik "R EDINGE OF si2¢ 032 0-10 X No Remote Sensing 550.00
| May, July,  Sept Nowv., 855 0-18 0-1.5 X X Yes Can be connected
1961, for further inform in_se-ies or paraliel 175.00
| tion on eur products 865 C-40 0-0.5 X X Yes Continuously Variable
See 1901 IRE DIRECTORY. page | Current Limit 185.00
691, for complete infornution on our 880 0-100 0-1.0 X X Yes Wide Voitage Span 375.00

product
- Write on your letteshead for new, illustrated catalog describing the complete H-Lab line.

HARRISON

LABORATORIES., INC.
45 Industrial Road « Berkeley Heights, New Jersey
See us af the IRE Show—Booths 1429-1431

March, 1961 137A

(Continned on fage 138A)
A Indicates TRE member,

Indicates new product.
¥ Exhibitor i~ servicing [RE Engineers through
the IRE Packace Plan,

EAB
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TI electronic flight control in Douglas Aircraft's Defta launch
vehicle helped orbit the NASA wealher satellite TIROS II.

TI FLIGHT CONTROLS
IN SPACE EXPLORATION

TEXAS INSTRUMENTS
DIVISION INCORPORATED

TRANSISTORS

SEMICONDUCTOR
DIODES

MICROWAVE
TUBES

TRANSISTOR

PRTE coanac remamics
- TRBUCATION

SEE HOW FAST YOU CAN FIND
THE COMPONENTS YOU

NEED. STOP IN TO SEE D.A.T.A.'s

CHARACTERISTICS TABULATIONS AT BOOTH 4113

Derivation And Tabulation Associates, Inc.,
West Orange, New Jersey

Whom and What to
See at the
IRE Show

American Microphone Co., Booth 2337
Microphones, connectors. See: G, ( 3
Co.

American Molded Products Co.,
Booth 1233

2727 W. Chicago Ave.

Chicago 22, 111
A. P. Hultgren, A, Weyrich, R, Hauser

URR M-~

alate, bobbins and cuoil

forms complete lugs and insulated
leaud slots. Instsu ati agnetir tape reels and
containers, Strain relief hushings.

Nylon, “epoxy

American Optical Co., Instrument Divi-
sion, Booth M-3
Eggert & Sugar Road
Buffalo 15, N.Y.
Andrew Liberty
Test equipment.

American Seal-Kap Corp., Booth 2842

See: Hardwick. Hindle,

American Sealants Company, Booth 4521
705 N. Mountain Rd.
(Newington),
Hartford 11, Conn.
R. H. Krieble, C. E. Heilig Jr.,, P. G. Havi-
land, R. E. Carroll Jr.,, C. E. Lee, James P.
Lee, Robert N. Rose, Douglas C. Lee, Ted
Patlovich
pound

equtp

AL

rew  stakin

I in

American Silver Company, Inc.,
Booths 14228-1230

36-07 Prince St.

Flushing 34, N.Y.
A Monroe Sherman, Arnold Goodridge, N. Sul-
livan, C. Wisneski

New ,00004 in. Gap Foil
{40 Millionth)

Platinum Gap Foil For
Maximum Fdelity
Non-Magnetic S
Non-Porous
High Strength

Can Be Cut To Size
Without Crumbling

LR X N 1

ASC all-metal n:agnetic recording tapes for video,

computers, telen.etry (high strength. high temper-
ature, high output, long play). Metals for record
ing heads: Gap Zoils as tl 15 Mumetal
for head ns— Sk | opper and
ma ates) r foil. Metals
for semiconductors: Hyper pure Gold (99.999¢%),
doped alloys, clad mezals.

tes 1RE member,
A new product.
Exhibitor is servicing [RE Engit eers through
the IRE Package Plan.
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American Television & Radio
Co., Booths 2821.2823

300 E. Fourth St

st Paul 1, Minn,

Albert A. Goffstein, Lee Rocke, Tom Mar-
chiano, Bernie Tonn

DC-AC inverters. auto radio and

communication vibrators, heavy duty
inverter vibrators, battery elimina-
tors, hatt chargers, “emery
liuht and  power supply units,
power t-ansformers. *relays, shav-paks,
protector~, customized haradios, truch karad

and table maodel radios. Also, portable plug-in
inverter~, vibrator power supplies, rectifier power
supplies, customized TV sets.

T See IP"ROCEEDINGS OF
'HE  IRE—March 1
| » through  March 1961, for
* further information on ounr
prodducts,
See 1961 1RE DIRECTORY, page
472, for complete information on our
products,

American Transformer Div.,, Dynamics
Corp. of America, Booth 1202

25 West 43rd St.

New York 36, N.Y.
R. F. Kelley, Z. P, Giddens, A C. L. Allen

Specialty transformers, toroids, power supplies,

Amersil Quartz Div.,, Booths 4406-14

See: Enwelhard Industries, Inc

Amperex  Electronic Corp.,
Booths 2522-2521

230 Dufly Ave.

Hicksville, L1, N.Y.

Frank Randall, John Messerschmitt, A Irwin
Rudich, Charles Roddy, A Roger LaPlante,
George Elliot, Ed Feinberg, Ed Meagher,
Myron Smoller, Bill Minowitz, Bron Kutny

PADT-40 Switching Transistor

Ele n tubes and  semiconductors for all ap
lications, " PADT-H0 switching 1N Sist

ull line of \Dl ~ for nuy s, in

strumentat-on an tary ion Silicot

: Sitting

microwave tubes, special pur

0S¢ Vtulycs; digit and numerical indicator tubes
adminm sulphide cells.

T See PROCEEDINGS OF
THE 1RE—Febhruary 1960
2 through February 1061, for

furtl i rimation on r

products

42-45, for complete infor on on
ur products
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BOOTH 4018 IRE

GORMAN

TOROID WINDERS

MODEL 1200 WINDS UP TO 5” O.D.
MODEL 600 WINDS DOWN TO .055” 1.D.

GORMAN Machine Corp: 480 S. Main St., Randolph, Massachusetts

WEST COAST: Torrance Municipal Airport—Torrance, Calif.

00 0000606000000 00088000808 0000000060000000000008680000000000000

Waveguide components investment cast by Arwood: .

Examine these
and other

INVESTMENT CASTINGS
for ELECTRONIC APPLICATIONS in the Arwood booth, No. 4111

You'll see waveguide components,control parts,chassis box gimbal rings,
gyro parts and a host of other investment castings for use in electronic
and electrical apparatus. Arwood offers a complete investment casting
service. Five plants, each with its own tool room. casting all metals and
alloys, ferrous and non-ferrous, in sizes and weights as large as 100 lbs.

Machine the simple. . .cast the complex

A complete service from design through B
tooling. production and finish machining. §
Seventy-one engineering representatives b
from coast to coast. P A :
ARWOOD CORPORATION + 318 West 44th Street, New York 38, New York

PLANTS IN BROOKLYN, N. V.. TILTON, N. H.: GROTON. CONN.; LOS ANGELES AND LA VERNE. CALIF

AR R AREZE R Y e B

D O N I B N A A N A

0 0000000006000 000000000 0000000000000 00000806000060s8s000 00900
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Whom and What to
See at the
IRE Show

Ampex Computer Products Co., Div. of
Ampex Corp., Booth 1900
(Formerly Telemeter Magnetics, Inc.)
| 9937 Jefferson Blvd.
Culver City, Calif.

A Graham Tyson, Gene McClenning, W, W
Follin, Todd Murphy, Marvin Weitzenhoffer,
Alan Fletcher

, rays, tacks vpe

Amphenol Connector Div., Am-
phenol-Borg  Electronies Corp.,
Booths 2102-2108, 2501-2507
1830 South 5 1th Ave.
Chicago 50, 111.
Arthur J. Schmitt, Matthew L. Devine, William
H. Rous, Rodolfo M. Soria, J. Frank Leach,
Richard E. Hall, Herbert F. Motz, John
Bucholz, Ned Spangler, Bill Brontsema, Glenn

Ombholt, Ed Beavan, Charles Kucera, Richard
Parissidi, Martin Taraski, Robert Meade

*T| trademark

Tl is now developing revolutionary missile electronics
using SOLID CIRCUIT semiconductor networks.

SOLID GIRGCUIT NETWORKS
IN TI MISSILE SYSTEMS

S TEXAS INSTRUMENTS

Divis:
g INCORPORATED y Miniature 200°C electrical connectors: MIIL-C-
5000 LEMMON AVENUE - DALLAS 9 TEXAS | 26300 circular :md M1« 18 rack and nel;
= e T T % PO oty MIL-C-26636 crimp PPoke Home contacts and
accessory tools. Other connectors with crimp 'oke

Home contacts: Miniature MinRac 17, 93 Series
and 94 Series rack and panels, MS-type “R” con-
nectors,

T‘ See  PROCEEDINGS r
TIHE TRE—Jan. through
® Dec. (1960), Jan. throuyl
Dee. (1961) for further in |
formation on our products.,
ee 1961 IRE DIRECTORY '
1 natic

A NEW
GONGEPT in..
\lluminated,
push button,
interlocking,
multiple position switches

rodn

Amphenol-Borg Electronics Corp,,
Booths 2402-2408 and 2501-2507

See also: Borg Equipment Div. and RF Products
Div.  (formerly Industrial  Products-Danbury
Knudsen Div.)

Amplex Division, Chrysler Corp., Booth
4523

See: Beemer Engineering Co.

Amplivox Ltd., Booth 2929

ee: Rye Sound Corp.

Capitol's new “IC” type illumination features Sylvania’s new short Ans?)“(l:b Ilflistlgurlrzlen;(?orp-y Booth 3951
. g aniie oa
base indicator lamp, rated at 3,000-5,000 hours! Cedar Grove, N_J.
i i ini i i A Morton G. Scheraga, A Clee O, Marsh, Theo-
Compact design requires minimum mourytmg space behind panel, P L'as';r, e Rty Philip G, SchiMin,
mounts low to surface, too! Contact rating — 3 amp. & 5 amp,, Max Schneiderman, Edwin J. Sommers, Haig

H. Soojian

110 v. A.C., non-inductive. dual tra lloscopes, 1100,
an; dual-chann plug-i -
otter, ~ 1 \(?U 1 l) milli-

1t/ plu s, 5 600 )0 precision null

Write for complete catalog.

PIT SWITCHES  THE caPITOL MACHINE co.

36 Balmforth Avenue, Danbury, Connecticut

A Indicates 1RE member
Indicates new produg

SEE IT IN BOOTH 2532 — IRE SHOW STRED

140A WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE March, 1961



On UNITED ...
jets to New York
- from more
L\ U.S. cities
%\ than any
%\ ofher
airline

One of the best parts of your trip is when you're relaxing in the comfort and luxury of a United Air Lines Jet

Mainliner®. Enjoy a swift, smooth flight. Arrive fresh and rested . . . ready and eager for the busy schedule
of exciting events ahead. It’s United Air Lines . . . for the finest jet service to New York . . . conveniently
scheduled from more U. S. cities than any other airline. A g

/ : /

J

/ i iz
FOR RESERVATIONS, First Class or Custom Coach, call your Travel Agent or United Air UNITED

®
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The Standard
of Reliability

Dhmite components are designed to withstand the most

g conditions. . .rigidly tested at every
oved by continuous research

-i Ohmite products are the
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Whom and What to
See at the
IRE Show

(Continued from page 140.4)

Anchor Metal Co,, Inc,, Booth 4042
966 Meeker Ave,
Brooklyn 22, N.Y.

ll(d]. Adler, D. Neumann, W. R, Cole, H. Drap-
n

Rosin core solder, fluxes, har solder, printed cir-
cuit solder to meet federal specifications. I're.
forms of solder. High purity metal for semicon-
ductors, clad metals, base tabs, discs, washers,
spheres.

Anchor Metals, Inc., Booth 2129
See: D. S. Kennedy & Co.

Andrew Antenna Corp. Ltd, & Andrew-
California Corp., Booths 1502-04

See: Andrew Corp,

A Tndi .
Indicates new product. )
xhibitor is rvicing IRE Engineers through

the IRE Package Plan,

One registration entitles you to per-
manent eniry to the show for qll
four days. Be sure to keep your
identification badge or pocket card
and bring it with you when you
return. Registralion is not transfer-
able.

Andrew  Corporation, Booths

1502-1504

P.0O. Box 807

Chicago 42, 111,
AR. P, Lamons, A R. C. Bickel, A C. R.
Lane, A K. Robinson, 4 H, Detlefs, a L., R.
Krahe, A J. Wyman, A J. Brown, A Dr. R.

Yang, A J. Montgomery Jr., E, Heitsch, A R,
Matthews

“Helipole Antenna

Heliax flexible air dielectric cable. *Hubloc an-
tennas, a new concept in large dish construction.
Helipole antennas. *New 2-way hase station an-
tennas. High power transmission lines and wave-
guides. Antenna systems for microwave, UHF/
VHF, ground-to-air telemetry.

T See  PROCEEDINGS OF

| THE IRE—Feh., March,

2 May. Aug, Nov., Deec.

(1960), Jan. and March

‘ (1961) for further information on our
products.

See 1661 IRE DIRECTORY, page

371, for complete information on our
products,

NEW IDEA

visit the

IRE SHOW

March 20-23, 1961

New York

Coliseum and Waldorf-Astoria Hotel

Members $1.00, Non-members $3.00

Age limit—over 18

AAAAAAAAAAAAAAAAAA
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Arthur Ansley Manufactur-
ing Co., Booth 1328
New Hope, Pa.
A Arthur C. Ansley, Anne Klein Ansley,
Rita Neuls, Bruce Burdett, Barrett
Border, Barry Houser, Bob Miller
High reliabllity printed circuits for mili-
tary and industrial electronic equipment,
printed circuit assemblies, Ansley “plus
module,” “missile module,” and “mini-
module,” 3 dimensional printed circuit
structure, Design service for “*packaging”
= of circuits in nodular, printed circuit,
= or aturized form.

St TR I T

Antenna Products Company, Division of
All Products Company, Booth 2835
P.O. Box 110
Mineral Wells, Texas
Kenneth H. Read, 4 John H. Dunlavy,
A Joseph Bohar, A James Buzbee, A Richard
A. Pomroy, Thomas Black, A& Thomas Smith,
A Thomas Minton
Antenna-systems research, development, design,
and production—from V\[F through nucrowave,
Complete line of towers, rotators, and antenna
hardware,

Antenna & Radome Research Associates
(ARRA) Booth 3015

27 Bond St.

Westbury, L.I., N.Y.
A Harold B. Isaacson, A Norman Spector, Paul
L. Bleifer, A Howard Feiner, Ed Conte
*Miniature microwave ““zero” insertion loss con-
tinuously variable attenuators—+3" “s” series,
*3” micrometer series, *3” vamp (with attenua.
tion flat with frequency), *5” vamp (attenuation
flat with frequency). Complete line ‘‘zero” in-
sertion  loss continuously  variable attenuators
from 250-11,000 mc. *Waveguide and coaxial
components,

Antenna  Systems, Booth

2009
349 Lincoln St.
Hingham, Mass.

A Charles W. Creaser Jr., A W. W. Vander-
Wolk Jr., A Albert K. Fowler, A Donn 8.
Randall

Inc.,

Complete line of anten-
nas for scatter, track-
ing, radio telescope,
and communications ap-
plications.  *New  30-
foot mobile antenna.
Also feel horns, di-
plexers, and waveguile
components.,

T See PROCEEDINGS OF
| THE IRE—March, June,
Aug., Oct.,, Dec. (1960),
® Jan . March (1961) for fur- |
ther information on our products.
See 1961 IRE DIRECTORY, page
369, for complete information on our
products,

ANTENNR SYSTEMS INC.

HINGHAM, MASS

Antlab Ine¢., Booths 3233-
3235
6330 Proprietors Rd.
Worthington, Ohio
M. M. Robison, B. J. Robison, A G. C.
Monter, A Cliff Hopkins, o D. W, Mc-
Mahill
Antenna Pattern [nstrumentation : *To-
tally enclosed multi-axis antenna mounts
with associated servo and electromechani.
cal control systems; model support tow-
ers; position indicators; compact, broad-
and  *microwave receivers: polar and
*rectangular recorders; h A
low drift pattern integrators,

TR I NI
(Continwed on page 1464)
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Whatever the frequency you wish to
“isolate”, Bulova experience with pro-
totype and production quantities of
precision filters assures maximum sen-
sitivity and stability. The following
examples show Bulova’s mastery of the
most difficult problems in high-per-
formance filter engineering.

BAND PASS FILTERS —In a band of 30 fil-
ters, insertion loss variation between
filters, and over the temperature range
25° C to 75° C, held to .3db between
highest and lowest. Part #69-A-RP-13-
2N (1 thru 30)

SINGLE SIDE BAND FILTERS —Band ripple

held to = ':db, both 1 and 3db points defined, over the
temperature range 0° C to 85° C, and 300 to 2000cps

PROCEEDINGS OF THE IRE March, 1961

BULOVA

CRYSTAL
FILTERS

4

;é BuLova

ELECTRONICS
DIVISION

g
.'1"
A
W L] FREQ.
il i ::axsdﬁﬁa&mwmmﬁmq-mmwra.wmmwawm

vibration at 30G level. Part #117B-FC-
22-4WU

DISCRIMINATOR —Center frequency held
to within 10cps, frequencies equally
spaced from center, held to 5.4v peak
+ 5%. Part #186C-TN-22A-WD

BAND SUPPRESSION FILTERS —2kc wide
band attenuated 60db, right next to it a
pass band held flat to = Y4db for 150kc.
Part #158-TF15-6R

If you’re faced with tough filtering
problems, need additional information
or practical application assistance, con-
tact Bulova for engineering specialists
to assist in selection of filters best

suited to your needs. Write Department 1820, Bulova
Electronics, Woodside 77, N.Y.
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GLOVES

SHOE -
COVERS

HEAD -
COVERS

COVERALLS

VICTOR
GLOVES

49 E. 2151 S1. * N.Y. 10, N. Y. » AL 4-7842

STEREQ
AND MONO
HIGH FIDELITY
Wy TEST INSTRUMENTS
HAM £QUIPMENT
CITIZENS TRANSCEIVERS

RADIOS

113
U
LABORATORY PRECIION AT LOWEST cosr
ECIBAL AT Lo

Send for

New 1961
EICO Electronics Catalog

EICO, 3300 N_ Bivd., LI.C. 1, N Y. e
[J Send free 32-page catalog & deafer's nan}e
w 36-pag idebook I-F1 for
which | enclose 25¢ for postage & handling.
Name
Address ........

ione .... State

City
3300 N. Bivd., LI.C. 1, N.Y.
<« Praised by the experts

- as BEST BUYS IN FLECTRONICS

SEE EICO'S EXHIBIT AT IRE BOOTM 3509

146A

Whom and What to See
at the IRE Show

Anton Electronic Laboratories, Inc., Div
of Lionel Corp., Booth 2002

1226 Flushing Ave.

Brooklyn 37, N.Y.
George Weinman, Pat Morrisey, R. McCarthy,

Ben Remondino, James Gulick, Charles Mon-
tagna, William E. Thompson, Al Octavio, Herb

Kalisman, Nat Paris, Pat Tomaro John
Digirolamo

I'recision ¢ pote ers, volt: -
ulatts ¢ tuhe nuclear equip-
ment, relays, n i delay a

power switches, powderes etal

Applied Dynamics, Inc, Booth 1722

See Bowmar Instrument Corj

e 1imin i

Applied Research, Inec.,
Booth 1903

76 S, Bayles Ave.

Port Washington, L.1., \.Y.
N. M. Poulos
UHF receiving system featuring new ap-
proaches  to  design of  communcati
equipment. Bandpass filters. UHFEF con-
verters, UHFEF hroadbhand amplitiers, va
iable attenuators, multicouplers, *multi
plexers, type BNC. TNC and fixed pad
attenuators and terminations

Ardente Acoustic
Booth 1822
Miniature switches. See British Rad:o Electronics
Lt

Laboratories Ltd.,,

GLOVES

SHOE -
COVERS

HEAD -
COVERS

| COVERALLS

VICTOR
GLOVES

49 E. 2151 S1. * N. Y. 10, N. Y. * AL 4.7842

WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE

Armed Forces Communications & Elec~
tronics Association, Booth 4226

Nee: S N ALL Magaz

The Arnold Engineerin
Co., Booths 231.1-2320
P.O. Box G
Marengo, 1.
J. L. Jones

Permane ni
~il at 1
ermenhilit vout
1c Pe loy Su
1s well
o hony
A HE R
Dec. (1960)
| 1961) for furthe
formation on our products., |
SNee 1‘;1& IRE DIRECTORY, |
1 o

. for comple it
e

Arnoux Corp., Booths 1230-1232
11924 W. Washington Blvd.
Los Angeles 66, Calif.

J. Thomasen

Airhorne high performance PO ¢ N

temperatare

lc de/ nverters  (dc/ac);

measuring systems  (probes, brid 5 N;
ditioning - equipment);  electronic commutators
de-coms; *signal simulators (PCM); *projec
decade counter;  instrumentation  tape r

performance tester; umbilical connectors.

=F LSO SO OO EEREO DTN IO SO0

Artos Engineering Co.,
Booth 1108

2757 S. 28th St.
Milwaukee 16, Wis.
Haakon T. Randar,

Patricia Harris, C.
Comito

Anders Moline,
W. Terry, James

Autor ¢ Wir
ew

[T

Arwood Corp., Booth 4111
321 West 14h si.
New York 36, \.Y.

W. I. Matthes, W. O. Sweeny, G. H.
Main, N. Davidson, C. W, Storey, H. B.
Brown, R. M. Patterson, P. F. Pfau,
A. Kirby, R. Webb, A. Diamond, W.
McDorman

Investment ¢ n un
ronze  microwave

sed f h

Assembly Products, Inc., Booths 3916-
3918

75 Wilson Mills Rd.

Chesterland, Ohio
A John D, Saint-Amour, Robert H. Pugsley, A
George J. Crowdes, Tom Swiler, Saul Cohen,
Irwin Moss, Glen Krebs
Meter-relays. both locking contact and continuous
reading types; small automatic temperature con-
trols, *Model 450 “Temp-Tendor"; panel meters:
miniature temperature recorders;

“Temprint’

controllin wattmeters: ¢ rolling  volt-ohm-
meters; LIAD multi-contact eter-relays; “mem-
ory” meters; maximum reading meters: VU
meters: ]V‘\(‘JU‘ IY'JH!‘I(IIA'(‘Y Systems

st (
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This Top Team of Application Engineers

Represents You at Bourns!

Consider this crack Trimpot® engineering group an extension of
your own staff... because that's exactly what it 1s. Each of these
men 1s a graduate eng:neer; each has extensive experience in
potentiometer applicatiors; and each s responsitle for technt
cal subjects within a specific geographic area. The Bourns
specialist assigned to your region therefore becomes well
acquainted with your requirements —to help you solve today's
problems today'

Because Bourns offers the widest selection of adjustment poten
tiometers i1n the nation, thiese men are in the best possible posi-

|~ A.F. ZIMMER

PROCEEDINGS OF THE IRE March, 1961

NUMBER 12 — APPLICAT ON SERIES

wr Mook 20 ¢ 4
[RE 3 B $10-1818

tion to steer you to fast answers for your potentiometer needs
If modifications or specials are in order. they'll come up with
sound. low-cost solutions. |¥ your problems requi-e drect engi
neerto-eng.neer conzact on problems involving cesign. quality
control, or testing, they'll provide it...on the phone or in
your office.

Here, in short, i1s a group of engineers devoted to giving you
personal service and personal folow-through on your projects
The phone 's night tnere on your desk —call anytime!

RISSLER

BOURNS, INC . TRIMPOYT DIVIBION
81358 MAGNOLIA AVE RIVERSIDS., CALIF

PINERSIDE CALIFORNIA
tOWa TORONTO CANADA

PLANTS

ANE D

Exclusive designers and manufacturers of Trimpot® potentiometers. Pioneers 'n transducers for position, pressure, acceieration.

147 A



Reliability assured!

Ruggedized Components for
All Types of Commercial and
Military Applications

“Gray Line” precision-built com-
ponents feature special H-H de-
sign and construction advantages
that assure the engineer/de-
signer maximum dependability
in the most severe environments.
Standard types are available to
meet a wide range of electrical
and mechanical requirements;
“specials” can be custom de-
signed for unusual applications.

Whom and What to See
at the IRE Show

“GRAY LINE"” RHEOSTATS

w Standard

tgpes from
to 1000
“GRAY LINE” RESISTORS

watts. MIL
types and
customs
to ‘specs.’

e Wide Range of Fixed Resistors

P

o Flat and Stack Mounting Power Resistors

NP

e Axial-lead Types from 2 to 10 Watts

(E——

e Adjustable Resistors from 10 to 200 Watts

‘‘Gray Line' ... Stocked
by Authorized H-H
Distributors Nationwide!

HARDWICK
HINDLE-INC

40 Hermon Street
Newark 5, New Jersey

The Mark of Quality since 1924

See us at the IRE Show Booth 2842

148A WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE

Associated American Winding Machin-
ery, Inc., Booths 4224-4226

750 St. Ann’s Ave.

New York 56, N.Y.
L. I. Guttman, G. B. Franklin, W, Forster, G.
Embree, W. O’Gorman, H. Fritschy, F. Lederer,
B. Hammerman, B. Scannelii

Automatic radio coil winder. “Deflect voke
winder for new split ferrite cores. “Automated
fast  winder for horizontal TV tube yokes.
Meteor fine wire precision winder with electrical
“No-Dwel” traverse. Quick set-ups, no gears or
cams, Meteor calibrated tension de-reelers

Associated Testing Laboratories, Inc.,
Booths 3931-3933

Route 46 at Route 23

Wayne, N.J.
William Tonkowich, Bernard Novack, Robert
Goldsmith, Frank Keena, Steve Cocheo, John
Down, Norman Ressler, Albert F. Erdman,
Daniel Schochet, Joe Beattie
On_exhibit will be radically new All-Lucite
“Ful-Vue”’ Humidity Chamber. Also, new ~All
CO: humidity chamber; Fcon-O-Line high-low
temperature chamber; Lucite salt-spray chamber:
amd  vibration t.lhlc Testing g.p..lnhll(\ of our
Southeastern and New England Divisions

Astron Corp., Booth 2602

255 Grant Ave.

East Newark, N.J.
1. 1. Ser, &4 P. M. Maler, J. Gordon, A H. R.
Mutz, J. Barg, & M. Katz, Amnon Gordon, L.

Bush, A. Merola, R. Black, R. Carr, F. Her-
inger, I. Halfin, S. Berenstein

g,lp\l‘ll( ws: (Fixed) Paper  (up  to 20.000

D.C): metallized paper. mylar ized my
lar. electralytic. tantalum, feed thr
Nowse  Suppression Filters tan ss ud

elimmation, low  pass, logh pass 1stom nade

to vour particuln requirements

SEE US AT THE IRE SHOW IN MARCH

Atlantic Research Corp.. Booth 3229

See: Northe m Engineering. Ine

Atlantis Electronics Corp.. Booth 3942
P.O. Box 451
Garland, Texas

A Richard L. Bickel, A Wendell C. Brooke,
A Stantey R. Nelson, Ted J. Davi, John L.
Perry

Automatic diode test equipment, autematic t
sistor test equipment, toroid winding machin
(microminiature type). transistor test sochets
(Transocke). automatic diode sorting  systems
automatic transistor sorte systems, amnd mater
handling device (1hauly Dolly)

Audio Development Co., Booth 1623
Sec: ADC ncorporate

Audio Devices, Inc., Booth 2521
444 Madison Ave
New York 22, N.Y.

Rolf Haag

Audiotape, E1' Audiotape, Audeh \u

Audiotex Mfg. Co., Booth 2337
See: GO Electronies Co

Augat Bros., Inc, Booth 1227

33 Perry Ave.

Attleboro, Mass.
E. H. Augat, R. S. Laurence, N, F. Damon,
R. C. Hoy

Transistor heat sinks, transistor sockets, crys

can relay sockets, erystal sockets, battery holders,
component clips & holders, tube s unting
Iwr ickets,  potentiometer clamp j

last. an for 8/\ tubes

(C ted

BOOTH NO. 4014
; 3

"

1| on

) ¢ S
for the

ELECTRONICS INDUSTRY

COMPLETE FABRICATING FACILITIES FOR
* Deep Drawing ¢ Spinnings ¢ Stampings ¢ Welding
» Heat Treating * Assembly ¢ Anodizing ° Finishing

COMPLETE DIE MAKING FACILITIES
Stock dies on hand for many shapes.

AMERICAN ALUMINUM COMPANY

facturers of Aluminum Products for Industry Since 1910

MOUNTAINSIDE, N. J.

Moarch 1961



GALLIUM ARSENIDE

EPITAXIAL GERMANIUM WAF',ERQ .

B
- de

EPITAXIAL SILICON WAFERS

S w0 S

POLYCRESFALLINE SILICON

-~

SINGLE CRYSTAL SILICON

HITCH YOUR

SOLID-STATE DEVELOPMENT
TO A MATERIALS

RESEARCH STAR

Your profits in the next decade will be greatly benefited by the right choice of supplier of solid-state materials.
The key question is what criteria to use in making the choice. The simplest, most reliable criterion has to be PAST PERFORMANCE.

Judged on this basis the Electronic Chemicals Division of Merck & Co., Inc. deserves your attention. In just four short years, it has
achieved these exclusive major breakthroughs:

1958 Float zone, vacuum refined, doped single crystal silicon - 1959 Z-Met Thermoelectric materials
1960 Epitaxial silicon N+ N wafers and Ill-V Compounds - 1961 Epitaxial germanium P+ P wafers

When you hitch your product development to Merck Visit our Booth #4513, I.R.E. Convention ‘\\\V\)’%
materials research you are elisting a proved pro- \"' &5 7

|

. . T J
ducer. If you want to be the first to exploit new Electronic Gianicals=Dishsion E

solid-state materials breakthroughs, join the ranks MERCK & CO.Inc. - ranway. NEw ansev% \w.
of Merck custcmers today. Write, wire or phone your k‘: d

needs, problems, hopes.
*Trademark

RESEARCH and PRODUCTION FOR BETTER SOLID-STATE MATERIALS




Whom and What to

10,000 WATTS TRE Show

SINGLE
SIDEBAND
Automatie Electrie Corp.. Booths
HI-POWER 1908-1910
Northlake, T
TRANSMlTTER A R, B. Liepold, A J. W. Ayers, 4o T. E.
Smith, A L. B. Mitchell, A H. P. Hohberger,
The TMC Model GPT-10K, A 1}( Tf( llllrenn:}n,pj. (l:-‘ t}{i'alrm,DG. (;V.LD‘own:.
Radio Transmitter, is a {:'md&, R. Winthrop, R 0. Cuevas o B

conservatively rated, gen-
eral purpose unit capable
of providing 10 kw PEP
output throughout the
range of 4 to 28 mega-
cycles. Containing all com-
ponents within a single
attractive enclosure, the
GPT-10K includes exciter,
spectrum analyzer, F.S,
Exciter, and complete “‘on
the air'’ testing circuitry. Ner

SEND FOR BULLETIN 2078 : “tepph N

MAMARONECK, NEW YORK
1 Automatic Mfg. Div., Booths 1103-06
~ (

ANOTHER IMPORTANT BREAKTHRU!

Automatic Metal Products Corp.,
Booth 1132

3153-323 Berry Su.

Brooklyn 11, \.Y.

Non-freezing Long-Lite -t o e
SOLDERING TIPS

George Smith

u‘g i o R\
- : v

In 1€ it

ALL Fit s

Shapes

and ALL Aut ti Seri h C Booth
. utomatic Seriograp orp., Booths

Sizes Makes  [¢ioas & 170017

Seer latton h t , Inc

HI-PERFORMANCE Tips for use in HI-PERFORMANCE, HI-TEMPER-
ATURE lIrons. Tips positively cannot stick or freeze in any iron—
easily removed after months of service. No need to remove tips
daily. Minimum loss of heat delivery. Tip shank immunized from
sclder, except on working surface at end of tip—prevents creeping Booth 1111
of solder into element tip hole and spilling of solder on components. Box 208

Florissant. Mo.

SEND FOR CATALOG—showing the most complete fine A i.( l-; White, & Mrs. F. Haynes,
A AT ee

gy — of industrial Soldering lrons and Long-Life Clad Tips. Multispeerd tra ismission o terque in
*LE;X;;G !:U\N HEXACON ELECTRIC COMPANY AT R
181 West Clay Ave., Roselle Park, New Jersey L

SERVING INDUSTRY FOR OVER A QUARTER OF A CENTURY
VISIT BOOTH 4002 IRE SHOW

Autotronies  Incorporated,

INDESTRY'S No |
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High selectivity,
unique convenience,
extreme accuracy

@& 302A Wave
Analyzer

No calibration or stabilization is required with the ¢ 302A
Wave Analvzer, a compleiely transistorized instrument
which represents significant improvement in design. Oper-
ating as a highly selective tuned voltmeter, the instrument
provides a front panel control which selects the frequency
to be measured. Voltage then is read directly on the front
panel meter. Basically, Model 302A separates an input sig-
nal into individual components so that each—the funda-
mental, harmonics and any intermodulation products—may
be evaluated separately.

With the AC-97C Sweep Drive, the & 302A is converted to a
sweep oscillator-tuned voltmeter for automatic frequency
response measurements, even in noisy systems. The AC-97C
motor accessory permits sweeping the entire frequency
range of the 302A, 20 cps to 50 KC; provides fast sweep for
covering the spectrum rapidly, slow sweep for high resolu-
tion plot. The Sweep Drive with an X-Y recorder permits
automatic plots of harmonics or intermodulation products.
Model AC-97C attaches to the 302A panel, or may be bench
mounted on an adjustable stand.

-
( f\iﬁ)

10620 Page Mill Road
Cable “HEWPACK"

easily convertible to a sweep

ner
vaou

HEWLETT-PACKARD COMPANY

Palo Alto, California, U.S.A.
DAvenport 6-7000

illator-tuned voltmeter with this

AC-97C Sweep Drive!

Frequency Range:
Frequency Calibration:

Voltage Range:
Warm-up Time:
Voltage Accuracy:

Residual Moduiation
Products & Hum
Voltage:

IF Rejection:

Selectivity:

Input Impedance:

Dimensions:

Weight:
Prices

Sweep Range:
Sweep Limits:

Sweep Speed with
4y 302A:

Mount:

Price:
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