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New techniques in evapo-

rating metal films on glass

have led to high-tempera-
ture one-per-ceni resistors

which take full power at
ambient temperatures up

to 120 degrees C. The re-
sstive  element is  pro-
tected by a high-tempera-

twre silicone varnish. [
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OUR

Military Components
FOR EVERY APPLICATION

A HUNDRED STOCK UNITS in our catalog B...30,000 special designs

AUDIO
COMPONENTS

UTC military audio units range from
1 ounce subminiatures to high power
modulation transformers. Standard,
high fidelity, sub-audio, and super-

sonic types.

10 MILLIONTH MILITARY UNIT SHIPPED THIS YEAR

e
FILTERS
UTC filters, equalizers and discrimi-
nators are produced in designs from
.1 cycles to 400 mc. Carrier, aircraft,
and tzlemetering types available in

standard designs.

ENCAPSULATED
UNITS
8 years of encapsulation experience

assure maximum reliability in this
class of UTC material.

PULSE
- TRANSFORMERS

UTC pulse transformers cover the

range from molded siructures weigh-
MOLDED

UNITS

YTC molded units range from % oz. .
miniatures to the 100 Ib, 3 phase power modulator applications.
unit illustrated. ‘

ing a fraction of an ounce to high

MINIATURIZED
COMPONENTS

UTC H-30 series audios are the small-

\ est hermetic types made. Class A, B, l
‘ .
g
T —

&

HIGH Q
COILS

and H power components of maximum

miniaturization are regular procuc-

tion at UTC.

s

Unequalled stability is effected

in UTC high Q coils thru special

processes and materials. Toroid,

mu-core, and variable inductors

are available to military standards.

UNITED TRANSFORMER CO.

150 Varick Street, New York 13, M. Y. EXPORT DIVISION: 13 E. 4Cth St., New York 16, N. Y. CABLES: “ARLAB*



Operate at temperatures to 125°C

without voltage derating

Withstand dielectric test of ticice

rated voltage

Insulation resistance higher than

any other metallized paper capacitor

Self healing dielectric

Here are the finest capacitors which the present state

of the art can prodnce.

In the application of stringent quality controls, Sprague
has gone so far as to metallize its own paper . . . the
only commercial manufacturer to do this. Thus Sprague

subminiature, metal-clad

is the only capacitor manufacturer with complete con-
trol over the end product. And in no other type of
capacitor does quality in manufacture play so impor-
tant a part in performance.

metallized paper capacitors

of ratings and
sizes, hermetically
sealed with glass-

to-metal solder- 2
seals in corrosion- : ) \ ‘ | i
resistant cases, is |
available in .
numerous mounting ' Hi (I

A complete range |

and terminal styles.
Write for
Engineering Bulletin
224 on your
letterhead.

' SPRAGUE

Sprague Electric Company | 235 Marshall Street | North Adams. Massachusetts

Export for the Americas: Sprague Electric International Lid., North Adams, Massachusetts. CABLE: SPREXINT,



choose from this complete line of

NOW YOU CAN CHOOSE from eighteen standard pulse transformers in tour major
construction stvles, all in quantity production at Sprague. The stndard transformers
covered in the able below offer a complete range of characteristics for computer circuits,
blocking oscillator circuits, memory array driving circuits, cic.
These hermetically scaled units will meet such stringent military specifrcations as
MIL-T-27, and operate at temperatures up 10 85°C. Special designs are availabie for high
acceleration and high ambient temperature operation. In addidon, the ¢lecrical counter-
Type 10Z parts of cach transformer can be obuined in lower cost housings designed for typical
tubular pulse transformer commercial environment requirements.

Complete information on this high-reliability pulse transformer line is provided in

Engincering Bulletin 502A, available on lewerhead request to the Technical Literature
// Secuon, Sprague Flectric Company, 235 Marshall Street, North Adams, Massachusetts.

"

Type 152 .
miniature bathtub pulse 101 51 o1 oot 200, ou il 1(1)8 ggnmss
) Used in digital

transformer 1022 4:1 0.07 0.03 200 uH 20 uH lto2MC 20 volts computer
100 ohms circuitry for

1023 11 . 0.03 125.H 12 uH 1to2MC 20 volts impecance
200 ohms matcking and inter-

10Z4 31 . . 160 xH 15 uH 1to2MC 20 volts stage ccupling.
100 chms Pulses are of

026 41 ) 004 200.H  6u.H  Lto2MC 17volts | S"ewave ype
100 chms
10212 11 0.02 200 uH 2 uH 12KC 100 volts Blocking Oscillator
10213 11 0.07 240 uH 2 uH 2KC 50 volts Blocking Oscillator
10214 7:1:1 0.05 1.2mH 20 uH IMC 25 volts Impedance Matching
Type 20Z 161 31 : 0.04 75mH 22 4H 10 KC 10 volts Impedance Matching
drawn-shell bathtub pulse 100 ohms and Pulse Inversion
transformer 1522 2:1 5 0.07 6mH 15 uH 40 volts Blocking Oscillator
1523 51 0.04 12mH 70 uH 10 KC 10 volts Impedznce Matching
1524 1:14 ! 0.1 16mH 15 uH 0.4 KC 15 volts Blockirig Oscillator

2071 5:5:1 0.25 40mH 03 MH 5 volts Memory Core
Push-Puli 10 ohms Current Driver

@ 2023 6:1 0.22 18 mH 0.8 MH 250 KC 21 volts Current Driver

Type Turns Pulse Width Rise Time Primary leakage Repetition Load and Typical
o. Ratio u seconds  u seconds Inductance Inductance Rate Output Applications

(max.) 200 ohms

Y 2074 6:1:1 0.25 55 mH 0.3 MH 50 KC 22 valts Current Driver and
™ (max.) 400 ohms Pulse [1varsion

2025 33:33:1 ' 0.2 28mH 0.2 MH 2.5 vaolts Memory Core
Push-Pull 6 ohms Current Criver

Type 412 2026 111 : 0.2 90 mH 0.2MH 50 KC 10 volts Current
plug-in pulse transformer (max.) 75 ohms Transformer

4171 7:1:1 . . 1.2mH 20 uH 1 mC 25 volts Impedance Matching

Sprague, on request, will
provide you with complete
application engineering serv-
ice for optimum results in the
use of pulse transformers.

Export for the Americas: Sprague Eleciric International Ltd., North Adams, Mass. CABLE: SPREXINT
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This power-type wire wound axial-lead
Blue Jacket is hardly larger than a match
head but it performs like a giant! 1U's a

cost, ¢liminate extra hardware, save time
and labor in mounting!
Axial-lead Blue Jackets in 3, 5 and 10

on 3-WATT Bl Gkt

miniaturized axial-lead wire wound resistor

«

rugged vitreous-enamel coated job—and watt ratings are available without delay
like the entire Blue Jacket family, it is in any quantity you require. % k%
built to withstand severest humidity per-
formance requirements.

Blue Jackets are ideal for dip-soldered

SPRAGUE WATTAGE OIMENSIONS MAXIMUM
TYPE NO. RATING L (inches) O RESISTANCE

sub-assemblies . . . for point-to-point wir- L = Ve % 10,000 & ‘
ing . .. for terminal board mounting and 278 8 Lk % 30,0000
28E 10 % % 50,000 2

Standard Resistance Tolerance: *59%

=

processed wiring boards. They're low in
WRITE FOR ENGINEERING BULLETIN NO. 1118

spRnG e

SPRAGUE ELECTRIC COMPANY « 235 MARSHALL ST. - NORTH ADAMS, MASS.

ProceEpINGs ofF THE LR.E. July, 1955, Vol. 43, No. 7. Published monthly by the Institute of Radio Engineers, Inc., at 1 East 79 Street, New York
21, N.Y. Price per copy: members of the Institute of Radio Engineers, one additional copy, $1.00; non-members $2.25. Yearly subscription price: to members,
one additional subscription, $9.00; to non-members in United States, Canada and U.S. Possessions $18.00; to non-members in foreign countries $19.00.
Entered as second class matter, October 26, 1927, at the post office at Menasha, Wisconsin, under the act of March 3, 1879, Acceptance for mailing at a
special rate of postage is provided for in the act of February 28, 1925, embodied in Paragraph 4, Section 412, P. I.. and R., authorized October 26, 1927.
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He's "fingerprinting”

a relay contact

Bell Laboratories microchemists have per-
fected an ingenious new technique for “finger-
printing” relay contacts, the tiny switches on
which a dial telephone system critically depends.

Using a portable test set, a chemist makes a
plastic print of a contact. On-the-spot examina-
tion of the print with a microscope and chemical
reagents quickly reveals the effects, if any, of
arcing, friction, dust or corrosive vapors. While
the chemist studies the print, urgently needed con-
tacts continue in service. Findings point the way
to improve relay performance.

g Above, Bell Laboratories micro- This is another example of how Bell Tele-
chemist applies plastic disc in . . .
heated clamp to relay contact. phone Laboratories research helps to keep yvour
Q Imprint reveals cortours of sur- telephone system the world’s best.

face and picks up contaminants,
if any. Part of portable test set is shown on
table. Contacts, shown in small sketches, are of
precious metal fused tc base metal.

Preparing disc fcr micrascopic examination. On- A microscopic look at disc often provides lead to  Here the plastic disc has picked up microscopic
the-spot examination may reveal acid, alkali, sul- nature of trouble. Unlike actual contact, print lint that insulates contact, stops current. (Picture
fur, soot or other polluting agents peculiar to can be examined with transmitted light and enlarged 200 times.) Traces of contaminants are
an area. high magnification. identified in microgram quant ties. Inert plastic

.- resists test chemicals that wouid damage contact.

-

Bell "< lephone Loboratories

Improving telephone service for America provides careers
for creative men in scientific and technical fields




< NEW VARIAN KLYSTRONS

ADD SEVEN LEAGUE BOOTS

to microwave transmission...

Meet Varian's newest klystrons . . . a related group of 1 Kw and 10 Kw cw
amplifier tubes that extend microwave propagarien far beyond conven-

tional line-of-sigh* limits. Designed to exacting Varian quality and per-
formence standards, applications for these versctile klystrons include long
} rarge communication and cw radar or illuminator service . . . available in
the following types and frequency ranges:
VARIAN FREQUENCY  VARIAN | FREQUENCY
TUBE TYPE RANGE (MC) TUBE TYPE RANGE (MC)
A [ 1700-1930 VA802 (1 Kwj D 2450-2700
VA-8C0 - = -
A0 k) © 1930-2160 VA-803 (1 fw) B 3700-4200
S ZloU-240 VA 04 {1Kwl B 44005000
A 1700-1930 TR < -
:/]A'}?)z Tow-2160 -805 { »w? B 5. 5~64.25
X 2160-2400 VA-805 (1 Kw) D 6575-6875
VA-800
LIS, Built for long, trouble-free service...
Varian 1 Kw amplifier klystrons offer many advantages for commercial
transmirter operation. Rugged, integral-cavity design, air-cooled operation,
wide range tuners and conservatively rated, thoriated tungsten buttons
provide a life expectancy in excess of 10,000 hours. One power supply
design can be used for the entire frequency range . . . no special r.f. equip-
ment is needed. Other outstanding features include:
s Low roise, negligible microphonics.
« High goin — over 50 db . .. no intermediate omplifiers required.
EXTEND YOUR MICROWAVE HORIZONS . . . Write todoy + Stondard waveguide output — permits direct coupling.
for compiete specifications and technical isformotion on the » High efficiency and simplicity of installation.
new Vorion 1 Kw ond 10 Kw omplifier klystrons . . . dota on
the Vorion V-42 ond other high power klystrons is oiso avoil-
Q oble. Address our Applicotions Engineering Deportment or
contoct your neorest Varion representotiva
THE - =
+ s VARIAN associates

) A

LEADERSHIP\ /pPaLO ALTO 2, CALI

KLYSTRONS, TRAVELING WAVE TUBES, BACKWARD WAVE O5CILLATORS, R SPECTROMET
STALOS, UHF WATERLOADS, MICROWAVE SYSTEM COMPONENTS, RESEARTH AND 2 oPM:

PROCEFDPINGS QF THE I.RE fuly 1933 A



PERKIN...HAS A STANDARD POWER SUPPLY FOR YOUR EVERY NEED

IMMEDIATE DELIVERY!!

| PERKIN

TUBELESS!!

MAGNETIC AMPLIFIER
REGULATED DC -

POWER
SUPPLIES

REGULATION: =+ ¢ @) from 5.32v
OC (b) trom 1.5 to 15 amps. {¢) from
105-125V AC. (singls phase, 60 cps.}
MODEL 3 H RIPPLE: i % rms @ 32V and ‘ull load,
> £ increases 1o mox. of 2% -ms @ 5V ond
MR 532-15 - full load. RESPONSE: 0.2 sec.
5T032v. METERS: 47, AM ond VM; 2%, aceuracy.
@ 15 AMP. MOUNTING: Cabinet or 19 rock panel.

(CONT,) ' . FINISH: Boked Grey Wrinkle.

WEIGHT: 150 Ibs.
DIMENSION: 22" x 17* x 14 V3

REGULATION: * 19, ¢ {o] ot 28V DC;

increoses to 2% max. over the ronge

24.32V; does not esceed 2V regulation

. over the range 4-24VY DC (b) from 1,10

MODEL full load to full looG [c] of o fixed AC
M60 YNC f - Input of 115V,

0T032Y¥ RIPPLE: 1% rms @ 32V ond full lood:
@25 Anr' 2% rms max. @ any voltoge obove 4V

AC INPUT: 115V, single phase, 60 cps.
(CONT.) FINISH: Baked Grey Wrinkle.
WEIGHT: 130 Ibs.
DIMENSIONS: 22" x 15" x 14 V7%

REGULATION: * |9, (o) from 10 to 40V
OC (b) from 100 to 130V AC (¢) from 3
. to 30 Amps DC. RIPPLE: 1 % rms.
MODEL AC INPUT: 100-130V, 1 phase, 60 cycles.
MR 1040-30 RESPONSE: 0.2 sec. METERS: 4% AM
1070 40 ¥ ond VM.
© 30 ANP y MOUNTING: Cabinet with 19" rock panel,
(CONT.) ] 3 ' FINISH: Bcked Grey Enomel.
; . WEIGHT: 200 Ibs.
DIMENSIONS: 22" x 15" x 23°

REGULATION: * %, % (o) from ro load
to full load. (b) from 24.37V DC. {c} for
230* {or 450) V * 102, .

DC OUTPUT: 24.32v @ 100 amps.

AC INPUT: 230 or 460V =+ 10%, 3
phase, 60 «ycles.

247032y RIPPLE: 1 % rms. RESPONSE TIME: 0.2 sec.
MOUNTING: Cabinet or 19" rock ponel.
@ 100 ANP.
prvs ‘B WEIGHT: 250 Ibs.
d - - DIMENSIONMS: 25 x 15" x 15

“*This unit w il be suppled for 230V AC Inpuyr
unless 460V is specified.

ENGINEERING CORP. |

345 KANSAS ST. « EL SEGUNDO, CALIF. ORegon 8-7215 or EAstgate 2-1375

4a
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Meetings with Exhibits

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

Aug. 24.26, 1955
Western Electronic Show & Conven-
tion, Civic Auditorium, San Francisco,
Calif.
Exhibits: Mr. Mal Mobley, 344 N. La-
Brea, Los Angeles 36, Calif.

1953 WESCON
AUGUST
24 @ 25 @ 26

X :
£ & %
SAN FRANCISCO, CALIFORNIA

e b T,

Sept. 12-16, 1955

Tenth Annual Instrument Confer-
ence & Exhibit, Shrine Exposition
Hall & Auditorium, Los Angeles, Calif.

Exhibits: Mr. Fred J. Tabery, 3442 So.
Hill St., Los Angeles 7, Calif.

Sept. 26-27, 1955

IRE Sixth Annual Meeting of the
Professional Group on Vchicular
Communications, Hotel Multnomah,
Portland, Ore.

Exhibits: Mr. Henry S. Broughall, Gen-
eral Electric Co., 2727 N.W. 201h Ave.,
Portland, Ore.

October 3-5, 1955

National  Electronics Conference,
Sherman Hotel, Chicago, Il

Exhibits: Mr. G. J. Argall. ¢/o DeVry
Technical Institute, 4141 Belmont Ave.,
Chicago 41, II1.

Oct. 31-Nov. 1, 1955

IRE East Coast Conference on Aero-
nautical & Navigational Eleciron-
ics, Lord Baltimore Hotel, Baltimore,

d

Exhibits: Mr. C. E. McClellan, Westing
house Electric Corp., Air Arm Div.,
Friendship International Airport, Balii
more, Md.

Nov. 34, 1955

Annual Electronics Conference. Kan.
sas City Section, Town Heuse Hotel,
Kansas City, Kans.

Exhibits: Mr. Charles V. Mill»r, Bendix
Aviation Corp., P.O. Box 1159, Kansas
City 41, Mo.

Nov. 7.9, 1955

Eastern Joint Computer Conference
(IRE-AIEE-ACM), Hote. Statler,
Boston, Mass.

Exhibits: Mr. J. D. Porter, Digital Com-
puter Lab., Barta Building, M.LT.,
Cambridge, Mass.

Nov. 28-30, 1955

Instrumentation Conference & Ex.
J-ibit, Atlanta Biltmore Hotel, Atlanta.

Ga.

Exhibits: Mr. W. B. Wriglev. Engineer
ing Experiment Station, Georgia In-
stitute of Technology, Atlanta, Ga.

Feb. 9-11, 1956

Eighth Annual Southwestern IRE
Conference and Electronics Show,
Municipal Auditorium, Oklahoma City,
Okla.

Exhibits: Mr. Charles E. Harp, P.0O. Box
764, Oklahoma City, Okla.

Tuly, 1955



OSCILLATOR

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

® Sweep Widths to 40 MC
® Single Dial Tuning

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

SPECIFICATIONS

Freq. Range: 50 ke to Y30 me.

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

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

RF Ovutput Confral: Microwave atteruator con-
tinuously variable to 26 db.

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

Meter: Provides crystal detector current for peak
output.

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

Send for Catalog 170-A

$495 f.o.b. factary

WIDE RANG]S

Y
CALIBRATED

Mega-Sweep

14 MAPLE AVENUE

KAY ELECTRIC COMPANY
PINE BROOK, N. ).

Dept.
1.7

Tuly, 1955

$G-92/U

A

SWEEPING OSCILLATORS
for every application

Mcy;:S’Wc’c’p

Widest range of the Kay line of sweeping
oscillators. Provides continnous frequency
coverage up through UHLF-TV bands—
50 ke to 1000 me. Widely used in radar
svstemn development and in alignment and testing of TV
and I'M systems and components, as well as wide band 1F
and RF amplifiers and filters. Write for Catulog 100-A.
Price, $46S f.0.h. factory.

KAY
7111-A CALIBRATED

Mega-Sweep

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

SPECIFICATIONS
Frequency Range Output Impedance Output Valtage
(Into Load)
1. 10 mc—950 mc 70 ohms unbalanced 0.15 Volts

2. 450 mc—900 mc 300 ohms balanced 0.3 Volts
Sweep Width: Continuously variable to approx. 40 mc max.
Write for Catalog 111-A Price, $575 f.0.b. factory

KAY 112-a causraten Mega-Sweep
Same as 111-A, except total frequency range is 800 me to
1206 mc. Catalog 112-A. Price, $575 f.0.b. factory.

SAa



Max. Temp.
Junction | Rise
Temp. [°C/mW
°C

-+ —

CK721 —6 2.0 6 ] i 70 0.25
:«122 . —6 ! d 3 70 0.25
~ CK725 ~6 : ! 5 : 76 0.25
CK727 —15 [ ! ] 70 0.25

-
=

Base Max. Aipha Max. Temp.
Current Noise req. Junction | Rise
Ampi. Factor Cutoff Temd. {°C/mW |
Factor db mc. °C

25 0.6 8 § 058
2 0.8 8 | 058
20 12 85 | 058

0.8 0.58

Collector

Cutoff
Volts yA

h - db db
2N112 (CO(J'GO) —6 75 0.62 14 32 18 0.05 0.06 ‘
|h13 «:mx) ~6 75 0.62 14 33 20 0.04 0.05

*measured in circuit which will be supplied on request Nole: above characteristics are average except where noted’

WHEN WRITING TO ADVERTISERS PLEASE MENTION-—PROCEEDINGS OF THE I.R.E.
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The U.S. Army Ordnance

E thinks itself
to a kill

with “Brains”

that vely on

ri

-

-

) -<BP <SP <&

Sr—7
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-

Nike, as graceful as the
Greek goddess for
which she is named,
locates, pursues and de-
stroys hestile aircraft.
Nike reaches far be-
yond conventional anti-
aircraft weapons; out-
maneuvers fighters or
bombers alike — ac-
tually thinks her way to
the kill

From bottom to top:

Nike blasts off

Nike reaches full flight
speed in seconds
Unerringly, the Nike
system's electronic
“brain” takes her to
the target.

PROCEEDINGS OF TIHE I.RE.

'World Radio Histol

Selection of Western Electric Company as prime con-
tractor for the U. S. Army’s Nike guided missile systems
was logically based on the necessity for supreme reliability
of manufacture and of consequent performance.

Selection of Raytheon Subminiature Tubes by Western
Electric was dictated by that same necessity. A number of
the subminiature tubes that go into the Nike system’s
superhuman “‘brain’’ are Raytheon Tubes.

No pains were spared, no tests overlooked in securing
the very finest, most dependable tubes for the Army’s
Nike. Think, then, of your own tube applications and their
needs whether they be for low microphonics, low power,
long life, extreme reliability under severe service condi-
tions or a combination of requirements. Will you be satis-
fied with anything less than the best? Specify Raytheon
Quality Subminiature Tubes.

RAYTHEON Flat Press Subminiature Tubes
...the tubes with the SEAL of RELIABILITY

The long, flat press glass to metal seal is
a Raytheon development that reduces

lAY'Hlé;)

glass strain, button cracking, lead burn-
ing, lead corrosion and lead breakage.
Its in-line leads permit easier socketing
and easier wiring. It is ideal for printed
circuitry.
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CTRONIC
MEASURING INSTRUMENTS

RX METER: Wide Frequency Band RF Bridge
Q METERS: Low, Medium, High and Very High Frequencies
UNIVERTERS: Low, Medium and High Frequency Converters
SIGNAL GENERATORS: Frequency and Amplitude Modulated For
Aircraft Navigation, Mobile and TV Receivers. Precision broad band
sweeps with markers
SIGNAL GENERATOR CALIBRATORS: RF Voltage Standard in the
low microvolt range over a wide frequency range

RF VOLTAGE STANDARD TYPE 245-A

WHEN WRITING TO ADVERTISERS PLEASE MENTION- -PROCEEDINGS OF THE I1.R.E.

BOONTO

BOONTON -N-J- U-S-A:

‘RADIO

|

Wﬁ/zi

Q METERS
Tuning
Type Freq. Range Q Range Capacity Range Q Accuracy Price
260-A | 50 kcto 50 mc 10to 625 30-450 mm¢ 5% to 30 mc | $725.
190-A 20 mc to 260 mc 5 to 1200 7.5 to 100 mmf 7% to 100 mc | $625.
FM-AM SIGNAL GENERATORS
Modulation
Type Freq. Range Output Range FM AM Application Price
202-B 54-216 mc 0.1 to 200,000 uv | 0-240 ke  0-50%, General $975.
202-C 54-216 mc 0.1 to 200,000 pv 0-240 ke 0-50% Mobile $1090.
202-D 175-250 mc 0.1 to 200,000 pv | 0-240 ke 0-100% Telemetering $980.
SWEEP SIGNAL GENERATOR
Modulation
Type Freq. Range Output Range FM AM Markers Price
240-A 4.5 10 120 mc 1.0 to 300,000 uv | =1% to =30%, 30% | Crystal &
Center Freq. Pip. $1375.
OMNI-RANGE SIGNAL GENERATOR (Crystal Monitored)

Type Freq. Range Output Range Modulation Applicotion Price
211-A 88-140 mc 0.1 to 200,000 pv 0-100% am Omni-Range Rcvrs.|$1800.
GLIDE SLOPE SIGNAL GENERATOR
Type Freq. Range Output Range Modulation Application Price
232-A 329-335 mc 1.0 to 200,000 pv 0-100%, am Glide Siope Rcvrs. | $1500.
WIDE BAND IMPEDANCE MEASURING EQUIPMENT—RX Meter
Type Freq. Range R Range C Range L Range Price
250-A 0.5 to 250 mc 15 to 100,000 ohms 0-20 ppt 0.001 ph-100 mh $1250.
RF VOLTAGE STANDARD
Type Freq. Range Calibrated Out. Output Impedance Application Price

Calibrates
245-A 0.1 to 1,000 mc 0.5,1.0,2.0 mv 50 ohms Signal Generators | $315,
UNIVERTERS
Modulation
Type Freq. Range Output Range FM AM Accessory to | Price
207-A 0.1 to 55 me 0.1 to 100,000 pv 0-240 ke 0-50% 202-Band202-C | $345.
207-B 0.1 to 55 mc 0.1 to 100,000 pv 0-240 ke 0-50% 202-D $345.
203-8 0.7 to 25 mc 1.0 to 100,000 pv 1.5 to 30 mc 30% 240 A $345.
|

Tulv, 1955



Size 15
1.437’' diameter
ACTUAL SIZE

1 Size 1}
1.062"" diameter
ACTUAL SIZE

Size 10
937" diameter
ACTUAL SIZE

BuOrd Size 15

1.437"" diameter
ACTUAL SIZE

Size 22
2.161"" diameter s
ACTUAL SIZE Size 8
750" diameter

ACTUAL SIZE

Lok fo d.lw we s Syn Progre

CLIFTON PRECISION PRODUCTS CO., INC.

CLIFTON HEIGHTS 3 = PENNSYLVANIA

PROCETDINGS OF THi IR, uly, 1955 9a



BIG REASONS
why you

should own
this
oscilloscope

TYPE
§ -

‘e

®s

IYPL 534
PG 1 Ut
aner

o

Asrcamainm

Loy,

The Tektronix Type 531 Oscilloscope is far ahead in performance

characteristics, and is capable of a much wider range of applica-

tions than the ordinary general-purpose laboratory oscilloscope.

@ THE TYPE 531 EXCELS in verrical- ampifior
characteristics i (he Type 53B Plug-in Pre-
amplifier it offers accurately calibrated sensitivity to
0.05 v/em from de o 10 mc¢, 0.035-usec risetime.. . .
to 0.005 v/¢m from 5 cycles o 9 mg, 0.04-usec rise-
time,

@ THE TYPE 531 EXCELS in sweep characteristics

— Miller-runup circuitry generates linear sweeps in
the extremely wide range of 0.02 usec/cm to 12
sec/cm (600,000,000-t0-1 ratio), with 24 accurately
calibrated sweeps from 0.1 usec/cm 0 5 sec/cm.
5x magnifier is accurate on all ranges.

9 THE TYPE 531 EXCELS in triggering facilities

—offering amplitude-level selection, automatic trig-
gering, and 30-mc¢ sync in addition to all standard
triggering modes.

@) THE TYPE 531 EXCELS in writing character-

istics—new Tektronixgrecision metallized crt with
10-kvaccelerating potential provides high brighuness,
improved focus, and excellent linearity. (Recorded
writing rate exceeds 175 cm/psec).

© THE TYPE 531 EXCELS in vorsatifity—ouict

change plug-in preamplifiers and inherent osillo-
scope capabilities combine to convert the Type 531
to applications normally requiring separate highly-
specialized instruments. Available plug-in units pro-
vide for dual-trace. .. low-level differential ... wide-
band differential...and micro-sensitive applications
in addition to wide-band high-gain applications, Cue-
rent development work promises greatly-extended
capabilities through new designs in plug-in units.

Type 531 Oscilloscope—$995
Type 53B Plug-in Unit—3$125

prices f.o.b. Portland [Beaverton), Oregon

Tektronix, Inc.

P. O. BOX 831B, PORTLAND 7, OREGON
CYpress 2-2611 « Cable: TEKTRONIX

New 16-page booklet contains full specifica-
tions on the Type 531 ond Type 53B, os well
as oll Plug-In units and other Oscilloscopes
in the Type 530 Series.

Pleose coll your Tektronix Field Office or
Representative, or write direct for free copy
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Guided Missile

Jet Aircraft

T-38 Sky Sweeper
Self-Aiming
Anti-Aircraft Gun

-
Atomic Submarine

U.S.S. NAUTILUS

Main Plant, Flushing, N. Y.

¥y w4 =< 3F

I Yoo Sh¥ | \
N
. - o’ "N -l

1 Electricol Test

FROM GUIDED MISSILES 5o

3 Screen Rosm

TO ATOMIC SUBMARINES... . ... "

Testing

FILTRON PROVIDES EXACTLY THE FILTER THEY NEED > gi-ricion ™™

{per MIL-STD-220)

From the best equipped Radio Interference Laboratories in the world—staffed with the most expe-
rienced Radio Interference Engineers, tomorrow’s electric and electronic components and systems
are made “"Radio Interference Free” today.

FILTRON's excenfional facilities are available for the Radio Interference testing AND filtering of your
equipment to meet Military Radio Interference Specifications.

Combining engineering facilifies, application experience, and manufacturing ability, Filtron compe-
tently handles RF interference problems from start to finish.

FILTRON's four plants, with complete production facilities—capacitor manufacturing, coil wirding,
metal fabricating and stamping, tool and die department, assembly division—

are producing more RF interference filters than ever before.

FILTRON—the most dependable name in RF Interference Filters—is the choice

of engineers, manufacturers, and military and commercial laboratories the

world over.

FILTHON

e

€O., INC., FLUSHING, LONG ISLAND, NEW YORK
PLANTS 18 FLUSHING, NEW YORK, AND LOS ANGELES, CALIFORNIA




ATV

TR o e T3

Flexibility in Application
Versatility in design...

packaged
analog-digital
converters

Shaft Position to Digital Converters features
reliability, long life, non-ambiguity and speed
makes these converters ideal for computers or
data handling systems where serial read-out is
preferred. Librascope converters transmit infor-
mation at almost any rate desired up to 1 me and
in some cases above, and may be multiple time-
shared, holding extra circuitry to a minimum.
All units quickly adjustable, syncro-mounted.
Available in Binary, Gray code or Binary deci-
mal code as shown in chart below. Special units
may be designed to your order.

Write for catalog information.

RESOLUTION PER
INPUT SHAFT REV.

RESOLUTION
OVER FULL RANGE

FEATURES:

* Unique, staggered double
brush pick-off system.

* Reads out serially into
relays or single or muitiple
scan matrices.

DIMENSIONS
DIAMETER X LENGTH

7 digit 128
 13digit | 128
B ARY. 7 it 18
19digit | 128

1partin128
1 partin 8192
lpartin131,072 |
1 part in 524,288

« Analog-digital or digital-

27x 244" '
= b analog operation.

27x3%
27 x41%,”

* May be time-shared.

2"x 4%

* Syncro-mounted.

0-2000 200
CODED 0-20,_090__ s 42_00 N
DECIMAL 0-36,000 200

1 part in 2000

Tpartin 3600
1 p%rt in_20,000

B part in 36,000 -

Y x 435" « Associated circuitry can be

RS 72 Cesigned to fit your
x4, data-handling problems.
% x6%”

GRAY 8 256

1 part in 256

3" x 1"

*SPECIAL
UNITS
AVAILABLE

Precision gearing

Shaft Speed: 120 rpm continuous

Operating temp: —55° C to -}-25° ¢

Shock and Vibration: up to 15 G, 5 to 500 cps.

Engineers, physicists and mathematicians
interested in challenging California careers,
contact Mac McKeague, Personnel Director.

LIBRASCOPE, INC. » 808 WESTERN AVENUE
WHEN WRITING TO ADVERTISERS PLEASE MENTIGN—PROCEEDINGS OF TIE I.R.E.

Life Expectamcy: Function of lead current,
For 13 digit unit @ 2 ma. per brush, life approx.
5x10¢* breaks er makes at approx. 120 rpm.

COMPUTERS. COMPONENTS AND CONTROLS.

* GLENDALE, CALIFORNIA
July, 1955
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Connect safely with
Cannon under all

moisture conditions

Splash Proof « Potting Connectors « Watertight

Protection against moisture is becoming more and

more important. You'll find a wide variety of

moisture-proof connectors in the Cannon line .. .connectors

that solve 2 wide range of moisture problems

! ... from those where only minimum protection
is required to those where potting of connectors is
needed to give maximum safety and

performance. Certain Cannon connectors

( are even designed for complete
submersion in such

applications as underwater

m W= \ geophysical exploration.

Potting connectors in the AN

i) ‘.ﬁ’; == Series include 12 designs, each

F@@IF > s o in 16 sizes, in both plugs and

7 il receptacles, with pin or socket
Typicad Cannon Connecton q .

contacts, in the CA group. Potting

may be applied, also, to the “K”"

miniatures, specials and other types.

Other moisture-proof connectors in the AN

Series include the popular AN-E, OA (Ordnance},

special aircraft AF and F types.

MOISTURE

Designed for Potting

For “average” moisture resistance, the XKW and
BRS Series are recommended.

Where complete watertight protection is needed,
you may select from the heavy-duty W Series

in three AN insert sizes. They may be submerged.
2E (Signal Corps type) is available as a

moisture sealed power connector.

Our engineers are available to help you with your
meisture protection or potting problems. Write TODAY'!

: o
W
,\i - Q

AUDIO RUGGED UNDER first in
SERVICE WATER conrectors

CANNON ELBCTRIC COMPANY, 3209 Humboldt Street,
Los Angeles 31, California.

[Factories ini Los Angeles; East Haven; Toronto, Canada;
Lardon, England. Representatives and distributors in

all princ:pal cities.
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WW VHF Communication Equipment

(4

from Research and Development in

Single sideband’s spectrum and power economies offer a solution for many of today's
communication problems. The effects of selective fading and interference due to multipath
transmission are minimized through suppression of the carrier and concentrating

the r-f power in the intelligence carrying sidebands. Both frequency spectrum space is conserved and
the probability of adjacent channel interference reduced by the narrower bandwidth requirements
of SSB communications systems. An extensive research and development program at

Collins has produced equipment having optimum performance characteristics to realize the

full advantages of SSB. Exciters and receivers utilize stabilized master oscillators

slaved to a precise frequency standard. Transmitters are easily tuned,

efficient and reliable. Channeling facilities incorporate the Collins Mechanical

Filter for sideband selection. Typical of Collins equipment available

for single sideband communication circuits are:

205G-1 TRANSMITTER

The new Collins 205G-1 Communication Transmitter has many
outstanding features. Linear operation with low distortion permits
multiplex RTTY and/or voice operation with minimum of interference
between channels. The transmitter is manually tuned for fixed fre-
quency operation. Only four tuned circuits are employed and each
covers the 30 to 40 mc frequency range. All sub-units and compo-
nents are accessible from the front of the cabinet.

FREQUENCY RANGE: 30 to 40 mc.

TUNING: Manual over £259, range.

TYPE OF EMISSION: A, A3b, or teleprinter signals.

POWER OUTPUT: 20 kw carrier or peak envelope power.
OUTPUT IMPEDANCE: 52 ohms with up to 2 to | SWR.

DRIVE REQUIREMENTS: 0.5 watt at carrier frequency at 52 ohms.

SSB DISTORTION: 3rd order distortion products at least 30 db below
one tone of a two-tone test signal at 20 kw P.E.P.

HARMONIC OUTPUT: 2nd harmonic is at least 35 db down.

205G-1
TRANSMITTER

50P-1 RECEIVER

The 50P-I fixed frequency communication receiver consists of
an RF amplifier using high Q circuits, first and second i-f
amplifiers and mixers. The 250 ke i-f output feeds accessory
equipment for recovering the RTTY and voice signals. Manxi-

FREQUENCY RANGE: 20 mc to 50 me.
OUTPUT FREQUENCY: 250 ke i-f output.
AMBIENT TEMPERATURE RANGE: 0 to 50 degrees C.

mum rejection of adjacent channel interference together with
minimum inter-modulation and cross modulation is provided.
When used with the Collins 708B-1 Stabilized Master Oscillator
and Collins 40K-1 Frequenoy Standard, the total frequency error
is maintained at less than one part in 100 million (0.00000!%)
making possible better ufilization of spectrum space and at-
tainment of better signal-to-noise ratio by allowing bandwidth
requirements to be reduced to a minimum.

COLLINS RADIO COMPANY

CEDAR RAPIDS, IOWA

SIZE: 34" high, 17V4" wide, and 7" deep.
MOUNTING: Relay rack.

POWER INPUT: Supplied by external type 426B-1 power supply
— 50 watts.

Complete terminal equipment for generalized data trans-
mission including teletypewriter using synchronous detection
techniques is also available to provide a fully integrated system.

Write for additional information.

261 Madison Avenue, NEW YORK 16, NEW YORK
1200 18th St. N.W., WASHINGTON, D. C.

1930 Hi-Line Drive, DALLAS, TEXAS
2700 W, Olive Avenue, BURBANK, CALIFORNIA

COLLINS RADIO COMPANY OF CANADA, LTD.
74 Sparks Street, OTTAWA, ONTARIO

14 WHEN WRITING TO ADVERTISERS PILEASE MENTION -PROCEEDINGS OF TIE I.R.E. Julv, 1953




by PYRM

for ANY |

climatic cond

Pyramid Type CT Ceramic Case Tubular Paper
Capacitors

The Pyramid version of the CT capacitor has been par-
ticularly engineered to be adaptable to any customer’s
requirements. Particular emphasis has been placed on
resistance of Pyramid’s CT’s to high humidity; with-
stand 20 cycles of the RETMA humidity test. Non-induc-
tive extended foil section assembly in the highest grade
ceramic (steatite) tube. Tinned leads are firmly
imbedded and the unit is permanently sealed
against moisture or humidity. End seals can-
not soften or me!t even at more than 85°C
operating temperature.

“,‘ '1”

V- Y

l - - /-i

Sales Engineering Department_Capacitor Division

-PYRAMID ELECTRIC COMPANY '

A" < F’ . . .
For full i;i?g';muﬁbn on available ratings
and sizes request catalog J-8 or send

details on your particular applications to 1445 Hudson Blvd., North Bergen, N. J.

o World Radio History . i




“Desisned for Application”

Delay Lines and Networks

The James Millen Mfg. Co., Ine. has been
producing continuous delay lines and lump
constant delay networks since the origination
of the demand for these components in pulse
formation and other circuits requiring time
delay. The most modern of these is the distrib-
uted constant delay line designed to comply
with the most stringent eleetrical and mechani-
cal requirements for military, commercial and
laboratory equipment.

JAMES MILLEN

MAIN OFFICE

MALDEN, MASSACHUSETTS, U.S.A.

Millen distributed constant line is available as
bulk line for laboratory use and in cither flexible
or metallic hermetically sealed units adjusted
to exact time delay for use in production
equipment. Lump constant delay networks may
be preferred for some specialized applications
and can be furnished in open or Lermetieally
scaled construction. The above illustrates sev-
cral typical lines of both types. Our engineers
are available to assist you i vour delay line
problems.

MFG. CO., INC.

AND FACTORY

16A WHEN WRITING TO ADVERTISERS PLEASE
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Direct, automatic
power readings

i
5
8
!

SPECIFICATIONS

Power Range: 5 ranges, front panel selector. Full scale readings of
.1,.3, 1, 3 and 10 mw. Also continuous readings from —20 to + 10
dbm. (0 dbm == .001 watt). Power range may be extended with
attenuators or directional couplers in microwave system.

External Bolometer: Frequency range depends on bolometer mount.
Bolometers can operate at resistance levels of 100 or 200 ohms
and can have positive or negative temperature coefficients. Any dc
bias current up to 16 ma is available for biasing positive or nega-
tive temperature coefficient bolometers. D¢ bias cutrent is con-
tinuously adjustable and independent of bolometer resistance and
power level range
Suitable bolometers are:

Instrument fuses: -5p- G-28A 1/100 amp fuse:

Barretters: Sperry 821, Narda N821B or N610B, PRD 610A, 614,
617 or 631C.

Thermistors: W. E. D166382 and 32A3, V. E. Co. 32A3, 32A5,
Narda 333, 334.

Accuracy: =59% of full scale reading.

Power: 115/230 v =109%, 50/1,000 cps, 75 watts.

Dimensions: Cabinet Mount: 733" wide, 114" high, 124" deep.
Rack Mount: 19” wide, 7” high, 1215" deep.

Weight: Net 20 lbs. Shipping 32 lbs. (cabinet mount).

Price: $250.00.

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

CW or pulsed power
Wide frequency range
No calculations
Assured accuracy

Operates with wide
variety of bolometers

New! -hp- 430C

Microwave Power Meter

Here is the newest, finest, most dependable soutce of
instantaneous microwave power readings available to-
day. The new -/ p- 430C gives you power readings di-
rect in db or mw and completely eliminates tedious
computations or troublesome adjustment during op-
eration. The instrument measures either pulsed or CW
power on either waveguide or coaxial systems. Opera-
tion 1s entirely automatic, stability is extremely high,
and the meter may be used with a wide variety of
bolometer mounts having either positive or negative
temperature coefficients. The broad nominal measur-
ing range can be extended to higher powers by means
of directional couplers and attenuators.

For measurements of CW or pulsed power, -5p- 430C
uses either an instrument fuse, barretter or thermistor
as a bolometer element. Operation may be at either
100 or 200 ohms. Power is read direct in milliwatts
from 0.02 to 10 mw, or in dbm from —20 to -/ 10 dbm.

HEWLETT-PACKARD COMPANY
33410 PAGE MILLROAD - PALO ALTO, CALIFORNIA, U. S. A.
Cable ‘*HEWPACK"

FIELD REPRESENTATIVES IN ALL PRINCIPAL AREAS

@@ ELECTRONIC MEASURING INSTRUMENTS

PROCEEDINGS OF THE I.R.E.

July, 1955
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& NEWS and N

July 1955

Digital-Analog Computer

Wang Laboratories, 37 llurley St.,
Camibridge, Mass., announces design and
production of the “WEDILOG,” a new
clectronic digital-analog differential com-
puter, with applications in aeronautical
design, trajectory problems, process con-
trol, dynamic systems analysis, et
Although 1t s a digital computer,
“WEDILOG” operates on the principle of
functional simulation, using numbers in-
stead of voltages. Designed for problems in
the physical sciences and engineering, this
computer will solve linear and non-linear
ordinary and partial differential equations,
integral cquations, and simultancous dif-
ferential  and  algebraic  equations.
“WEDILOG” combines the simplicity of
problem set-up of the DC analog com-
puter with the accuracy and resolution of
a full scale digital computer. The machine
resolution s five decimal digits, All num-
bers are handled as true number with sign,

The basic “\WEDILOG” computer is
made up of a combination of several types
of computation units operated from a cen-
tral control. The problem, itself, deter-
mines the number and types of units and
how they are “patched” together. Unitized
constrection of these computation units
enables easy expansion of the basic com-
puter, as more comprehensive problems
arise. Outputs are available as electric
typewriter tabulations, multiple channel
recordings, on plotting boards, or on punch
cards. In addition, all variables are indi-
cated by neon lights, readable at all times.

Ham Tube Catalog

Tube Div. Radio Corp. of America, 115
S, 5th St., Harrison, N. J., has just brought
ont a completely revised edition of the 4-
page folder “Headliners for Hams.”

This folder covers 45 popular RCA
“lHams™ types—oscillators, amplifiers, fre-
quency  multipliers, voltage regulators,
thyratrons, rectifiers, oscillograph types
for test equipment, and camera tubes for
nse in amateur telecasting.

“FHeadliners for Hams™ contains a tube

18 WHEN WRITING TO ADVERTISERS PLEASE MENTION

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

hine-up chart for amateur transmitters;
operating conditions for class C amplifier
and oscillator, modulator, and frequency-
multiplier service; single-sideband  tube
data; and latest “Ham” ratings on popu-
lar receiving-tube types.

Members can obtain copices of “Head-
liners for Hams™ from local RC\ Tube
Distributors, or direct from Commercial
Engineering, Tube Division, Radio Cor-
poration of Awmerica, Harrison, N. J.

Oscilloscope Pre-Amplifier

The new VS-61 .\ oscilloscope  pre-
amplifier developed by Volkers & Schaffer
Mfg. Corp., Box 990, Schenectady, N. Y.,
is a highly sensitive, dual input, adding or
differential amplifier, having substantially
less than 1 gV RMS noise. [t incorporates
the latest results in low-noise amplifier-
research. Volkers & Pedersen have shown
(1955 IR National Convention) that
transistors, contrary to general experience
and opinion, are inherently less noisy than
vacuum tubes, if suitable operating param-
eters are selected. The resulting  new
“Hushed Transistor Amplifiers,” having
less than 1 @V RMS noise over a frequency
band of 60 ke, provides the input stages of
the VS-61 .\. Additional amplification is
provided by vacuum tubes.

The amplifier has a stage selector
switch which provides a choice of cither
straight vacuum tube amplification (maxi-
mum gain 10, input impedance 100 K, fre-
quency response 2 eps to 250 ke) or com-
bined transistor and vacuum  tube
amplification (available maximunm gains
200 and 1000, input impedance 1K, fre-
quency response 2 ¢ps to 60 ke). All fre-
quency responses are given for the 3 db
down point, The maximum noise with
straight tube operation is 5 gV RMS over
the full 250 ke pass-band and with tran-
sistor and tube operation usually much
less than 0.5 gV RMS over the full 230 ke
pass-band.

Power Supply

The new Model UHR-240 regulated
power supply developed by Krohn-Hite
Instrument Co., 580 Massachusetts Ave.,
Canibridge 39, Mass., provides up~to
ampere of direct current at 0-5007volts
with 0.001 per cent regulation and less
than 100 microvolts of ripple. The stabili-
zation for 10 per cent change in line
voltage is better than 0.003 per cent,

The de and low frequency impedance is
less than 0.005 ohms. The ac impedance is
less than 0.05 ohms in series with 0.1 micro-
henry (4 inches of wire). Transient re-
sponse 1s 0.001 millisecond. Typical ten
hour drift is 300 ppm plus 20 millivolts.

The ultra-high regulation applies over
the entire operating range. For line
vohages between 105 and 123 volts, the
full maximum current can be drawn con-
tinuously at any output voltage.

There is an additional 0-150 volt, 0-5
ma acgative supply with 0.05 per cent
stabilization and less than 2 millivolts of
ripple. .\ 5-13 volt, 0-2.5 ampere de
heater supply with less than 20 millivolts
of ripple is included in addition to two
independent 6.3 volt ac, 10 ampere heater
supplies,

The two 33 inch front panel meters are
ruggedized and hermetically sealed.

[imensions are 173 wide, 9 high, and
15} inches deep—also available for rack
mounting. Price is $550.00, f.o.b. factory,

Nylon Screws & Nuts

Weckesser Co., 3261 N \vondale
Ave.. Chicago 30, I, has available from
inventory 10 stock items of screws and
nuts of molded black nylon.

«— NYLON SCREW

\\4-— INSULATION

METAL

N

These non-magnetic,  NON-COrrosive,
light weight screws and nuts come in sizes
7, 7 and 15

(Continwed on page 20.4)
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MEASURE NOISE AND
FIELD INTENSITY FROM
150 KC TO 1000 MC-

WITH ONE METER!

Quickly < Accurately * Reliably

7 Noise and Field Intensity Meter

[\ = Model NF-105
{Commercial Equivalent of AN/URM-7)
\ -";-,1:"-
I:{:EI}S,’,’( Empire Devices Noise and Field Intensity Meter Model

NF-105 permits measurements of RF interference and

ficld intensity over the entire frequency range from 150

kilocycles to 1000 megacycles. It is merely necessary to
< = select one of four individual plug-in tuning units, depend-

ing on the frequency range desired. Tuning units are
A\ s readily interchangeable...can be used with all Empire
T1/NE-105: Devices Noise and Field Intensity Mcters Model NF-10§
20-200MC now in the ficld.

Fach of the four separate tuning units employs at least
one RF amplifier stage with tuned input. Calibration for
noisc measurements is easily accomplished by means of
the built-in impulse noise calibrator. With this instrument
costly repetition of components common to all frequency
T2/NF-105: ranges is eliminated because only the tuners need be
200-400MC changed. The same components. .. indicating circuits, cali-
brators, RF attenuators, detectors and audio amplifier,
and power supplies...are usad at all times.

Noise and Field Intensity Meter Model NF-105 is accu-
rate and versatile, it may be used for measuring field in-
tensity, RF interference, or as an ultra-sensitive VTVM
A complete line of accessories is available.

T3/NF-105:
400-1000MC

Adduional information and literature upon request

: Visit us at 252 Instruments Avenue, at the I.R.E. Show

NEW YORK—Dlgby 9-1240 - SYRACUSE—SYrocuse 2-6253 + PHILADELPHIA—
SHerwood 7-908D + BOSTON—WAItham 5.1955 - WASHINGTON, D. C.—DE cotur
2-8000 - DETROIT — BRoodway 3-2900 - CLEVELAND — EVergreen 2-4114
DAYTON—FUIton 8794 - CHICAGO—COlumbus 1-1566 - DENVER—MAin 3-0343
FORT WORTH—WEbster 8811 < ALBUQUERQUE 5-9632 - LOS ANGELES—REpublic

2-8103 - CANADA: MONTREAL—UNiversity 6-5149 - TORONTO—WAInut 4-1226
. HALIFAX 4.6487 - EXPORT. NEW YORK—MUrroy Hill 2-3760

EMPIRE DEVICES
PRODUCTS CORPORATION
3815 BELL BOULEVARD * BAYSIDE 61 * NEW YORK

monufacturers of
FIELD INTENSITY METERS < DISTORTION ANALYZERS * IMPULSE GENERATORS « COAXIAL ATTENUATORS - (RYSTAL MIXERS

\ /

f \ News-New Products

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

Contim from page 13A)

An advantage of these serews is that
they are insulators in themsches, and re-
quire no insulating sleeves, bLushings or
washers.

The nylon is the hanlest grade and it
may be used to 250°F. Tt resists weathering
and degrading effect due to ultra-violet
light because of the black dye impregna
tion.

New Crystal

A new frequency control un it has been
introduced by the James Kaights Co.,
Sandwich, ML Tt is named the “Ther-
mystal,” and represents the integrated
packaging of cry=tal and oven to provide
stability and environmental control within
limited price range.

The JK Thermystal offers the following
performance data: higher meru factor;
vacuum enclosure increases Q of erystal;
calibration accuracy; 1 cyrle 0.0001 per
cent; temperature stability; 30 to 900 ke
0.0001 per cent, 1000 ke to 150 me
0.00005 per cent. Oven temperature varies
less than 1°C over ambient range of
—35°C to +85°C, sccular stabi.ity; Less
than 0.001 per cent per vear. Crystal is
specially processed and sealed in glass en-
closed vacuum; low oven power; 6.3 volts
at 1.5 ampere maximum. The thermostat
cycles less than 3 times per minute at room
temperature. The unit stabilizes in less
than 10 minutes when turned on at

55°C,
(Continued on page 145.1)
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Raytheon — World’s Largest Manufacturer of Magnetrons and Klystrons

1ECHN\CA\-
|NFORMATION

Characteristi':s of

OSCILLATORS
B It
'  |NFORMATION

viee of
haracteristics ©
SPECIAL PURPOSE

TUBES

RAYTHEON MAN

MICROWAVE AND pOWER TV

now
available

NEW Consolidated Data Booklets
for Raytheon Magnetrons,
Klystrons and Special Tubes

WRITE FOR YOUR COPIES

These valuable free data booklets, which we
will be glad to send you, list most of the prin-
cipal unclassified types manufactured. They
give maximum ratings, typical operating
values, frequency ranges, and power levels.
Indispensable to every engineei’s file.

Raytheon is the world’s largest producer of
CW and pulse magnetrons, available in either
fixed or tunable designs. A compact, efficient
source of microwave power, magnetrons are
heing used in a growing number of applica-
tions.

Raytheon klystrons, which can be tuned me-
chanically or thermally, fit the widest range
of requirements from 550 to 60,000 Mec.

The special tubes include backward wave
oscillators, square law tubes, storage tubes
and others.

Write today for your data booklets—or tele-
phone WAIltham 5-5860. There is no obliga-
tion, of course.

Excellence in /

Electronics K

RAYTHEON MANUFACTURING
COMPANY

Microwave and Power Tube Operations,
Section PL-31, Waltham 54, Mass.

Raytheon makes: Magnetrons and Klystrons, Backward
Wave Oscillators, Traveling Wave Tubes, Storage
Tubes, Power Tubes, Receiving Tubes, Transistors
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What’s New in Mnemonics?

The news is that the magnetic-core
memory has emerged from the com-
puter laboratory and has been in cus-
tomer use for approximately a year,
passing all tests with flying colors. This
new development has been pioneered
by Remington Rand with the Univac
Scientific—the first installation of a com-
mercially available computer that suc-
cessfully uses magnetic-core storage.

Efectronic Computer Department, Room 1744

Mnemonics, says Webster, is “the art
of improving the efficiency of the
memory.” And, as far as electronic com-
puters are concerned, Remington Rand
has clearly established its leadership in
this art.

INustrated above is a single plane of
core storage, ezch of which holds 4,096
binary bits of information. Planes are
wafer thin, snd a stack capable of

Poringtorn Flernd

DIVISION OF SPERRY RAND C

The Univoc Scientific Computing System

“remembering” 147,456 bits would
measure only 13 inches in depth. The
speed, economy, and reliability of this
magnetic-core memory are now avail-
able in the new Univac Scientific Models
1103A and 1103B

For the latest rmation about
the Remington Rant gnetic-core
memories or about the Univae Scicnitific,
write, on your business letterhead

315 Fourth Avenue, New York 10, New York
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advance-designed yesterday
(1}

~1n
- Industry-wide
- use today!

A

e T—

AMPLIFIERS * REGULATORS ¢« INERT GAS
AND MERCURY RECTIFIERS * MERCURY,
INERT GAS AND HYDROGEN THYRATRONS

.

3 - R P
B Than g LEcT ® 3828 RECTIFIER
> e Rugged half-wave Xenan filled
S rectifier. Operates in any pasi-
‘ =0 tion. Ambient temperature
range —75° ta +90°C. In-
SPEC'AL_PUR POSE verse ‘peak anade valtage
10,000, average current .25
amps. Filament 2.5v., 5 omp,

- @ 4B32 RECTIFIER
e, - " Ruggedly built, half-wave
o -

- Xenan filled rectifier. Ambient

- temperature range —75° o
pRe ) +90°C. Inverse peak anade
S valtage 10,000, average anode
current 1.25 amp. Filoment 5v.,
7.5 omp.

® VC-1258 MINIATURE
HYDROGEN THYRATRON
for pulse generatian. Handles
{10 kw peak pulse power,

® 6336 TWIN TRIODE

for voltage regulotion. Features
high plate dissipatian, hard
glass envelope.

Ty

5594
® 6394 TWIN TRIODE

STANDARD TYPES DIRECT FROM STOCK ‘ Siwilor lo 6336 sxcept 26.5
PLUS SPECIAL DESIGNS BUILT TO REQUIREMENTS heater,

e . » 5594 XENON THYRATRON
Chatham specializes in the development of general and . .
Operates over wide ambient

special purpose tubes for both electronic and industrial temperolure range — 55°C to
applications. Many of the tubes originally developed by +90°C.
Chatham to fill a specialized need, now number among the
most widely used tubes in the industry. For complete infor-.
mation on Chatham tubes — either stock items or types built
to your requirements —call or write today.

P> Chatham Eiectronics

‘ DIVISION OF GERA CORPORATION—LIVINGSTON, NEW JERSEY
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which demands the

ﬂvailﬂble ooe®

Leading manufacturers specify

the industry’s finest paper tubular capacitor

For critical applications such as hi-fi  temperatures, your best bet is a
Sangamo Telechief.

It is the molded paper tubular which,
tests by leading manufacturers show,
quire exceptionally high insulation outperforms all other paper tubulars

resistance and unusual stability at high in...

equipment, computers and other elec-

tronic gear ... applications which re-

HIGH TEMPERATURE
OPERATION

The resistance qualities of Humiditite
also make Telechief the winner over
other paper tubulars in this depart-
ment. (Tests show top performance in
temperatures up to 125° C.)

MOISTURE RESISTANCE

Sangamo paper tubulars are molded
in Humiditite, the remarkable plastic
molding compound which gives them
moisture resistance properties far
superior (10 to 15 times greater) than
any other molded tubular capacitor.

HOLDING RATED CAPACITY

The exclusive Sangamo solid dielec-
tric impregnant enables the Telechief
to hold its rated capacity under all
conditions...makes it a really
rugged paper tubular.

Because the Telechief outperforms other paper tubulars in all of these areas, you can be
sure that here is a paper tubular which will deliver long, trouble-free capacitor life.

‘ SC55-1

24A WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF TIE IL.R.E. July, 1955

World Radio History|



Y

Elﬁl '\\‘:::;A

-
-— - -

e T =
. e — PN

In 1816, Eliphalet Remington was dissatisfied with the
old inaccurate squirrel gun, which consistently spoiled
bis attempts to win a shooting match. He determined
to build a gun which would meet the specific needs of
precision marksmanship. The weapon bhe produced
achieved such remarkable results that the ensuing de-
mand for similar models created a great industry.

... SOUGHT BY MANY

Seeking to overcome the deficiencies in many of today's standard electronic
devices, engineers at Airborne Instruments Laboratory created the devices
shown here. Though developed for use at AlL, their adaptability for many
applications has resulted in a wide demand by manufacturers and users of
electronic equipment. Thus, production and sales have become important

areas of operations at Airborne.

Send for complete information on these and other advanced devices, now

in production or available soon.

AIRBORNE
INSTRUMENTS
LABORATORY

Polar Pattern
Recording Syster

Prec’sion
Attenuator

Rectangular_’Coordinate Microwave
Recording System Crystal Test Set

PROCEEDINGS OF THE I.R.E. July, 1953 23
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MAGNETIC TAPE RECORDING
helps Road-Test Timken Truck Axles

An Ampex Model 306 Recorder
programming axle-test dynamometers
e s : at Timken-Detroit.

Magnetic tape recordings are now being used to duplicate rugged
road-tests at the Timken-Detroit Axle Division of the Rockwell
Spring and Axle Company, Detroit, Michigan. A four hour tape
cycle is made of actual road surface and driving conditions . . .
then played back through torque and speed dynamometers —
repeatediy — until a rest axle breaks down.

Result: more realistic and efficient testing — better axles for
today’s trucks, buses and trailers.

WHY TIMKEN CHOSE AMPEX

Timken engineers requred a recording and playback medium that
could give near-perfect reproduction of the original road test
phenomena . . . and would playback ingefinitely without
introducing errors through wear and speed irregularities. They
found that the Ampex F-M recorder best met these exacting
requirements. Its extreme stability of tape motion, precise timing
and consistent accuracy produced laboratory “road-test” results
within 1% of actual conditions.

LET AMPEX STUDY YOUR REQUIREMENTS

Ampex manufactures the most complete line of magnetic recorders
for complex and sensitive automation, communication and
data-handling systems. Why not let Armpex application engineers
determine what magnetic tape recording can do for you?

For turther information, send for our Ié-page illustrated bulletin, ''Data Recording, Machine Control
, and Process Regulation.”" Contact your nearest Ampex representative or write to Dept. G-1897

AM]I J:EX ANOTHER APPLICATION BY THE INSTRUMENTATION DIVISION OF

CORPORATION AMPEX CORPORATION * 934 CHARTER STREET, REDWOOD CITY, CALIFORNIA

Bronch Offices: New York; Chicago; Atianta; San Francisco; College Park, Marylond Washington D.C. area).

Distributors: Radio Shock, Bastan; Bing Crosby Enterprises, Los Angeles; Southwestern Engineering &
Equipment, Dollas and Houstan; Canadian General Electsic Campany, Canada.
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for printed wire circuits

__~-.\_ RMC DISCAPS
g 3}\(}\\
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- DIMENSION "€ "VARIES
1 /7 WiTH CAPACITY
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Wedg-loc... The exclusive wedge leads on these DIS-
CAPS lock securely in place on printed circuit assemblies
prior to the soldering operation. There is no possibility of
RMC the capacitors becoming loose or falling out and the soldered
5000 y connection is always uniform.
Available in capacities between 2 MMF and 20,000 MMF,
it Wedg-loc DISCAPS can be furnished in temperature com-
| pensating, by-pass. and stable capacity types. Suggested
hole size is a .062 square.

Plug-in... RMC plug-in DISCAPS are designed to sim-

S plify production line problems on printed circuits. Leads are

“ No. 20 tinned copper (.032 diameter) and are available up

to 124" in length. Plug-in DISCAPS are manufactured in

RMC temperature compensating, by-pass, and stable capacity

i types and include the mechanical and electrical features

i that have made standard DISCAPS the favorite of leading
“ j manufacturers.

Write today on your company letterhead for expert engineering help on

/ - \ any capacitor problem.
oA RADIO MATERIALS CORPORATION
CAPACITORS GENERAL OFFICE: 3325 N. California Ave., Chicago 18, Il
FACTORIES AT CHICAGO, ILL. AND ATTICA, IND.

/ Two RMC Plants Devoted Exclusively to Ceramic Capacitors



Introducin

the Eimac

4X2508

Radial-beam power tetrode

e Higher Power
e Fasier Cooling
e Longer Life

4X2SOB,0 new, superior radial-beam power
tetrode by Eimac—originators of the famous
4X150A —is now available. Unilaterally inter-
changeable with the 4X150A in practically all
applications, this amazing new bantam for mod-
ulator, oscillator and amplifier application from
low frequencies into UHF, offers these advantages:

HIGHER POWER —Electrical advances per-
mit an increased plate dissipation rating of 250
watts, plate voltages to 2000 volts and doubled
plate power input capabilities of 500 watts.

EASIER COOLING — Development of the
Eimac integral-finned anode makes cooling so
easy that only one-third the air-pressure and one-
half the cubic feet of air are required. Forced air
is unnecessary during standby periods.

For further details contact
our Technical Services
Department.

S A N

4X2508

MADE N U. S A

ACTUAL SIZE

LONGER LIFE—A newly designed, highly
efficient oxide cathode and increased tempera-
ture tolerances, coupled with Eimac-developed
production and testing techniques encble the
4X250B to meet the most critical standards. New
techniques in grid production, high vacuum out-
gassing and product evaluation are among the
features that insure uniform incomparable quality
and more hours of top performance.

The small, rugged, versatile 4X2508 is now avail-
able for existing sockets or sockets of yet-to-be-
designed equipment demanding optimum quality
and performance.

TYPICAL OPERATION

(per tube, frequencies to 175mc)

4X250B radial-beam power tetrode

Class C KW Class ¢ Class AB
FM Phone AM Phone RF Linear

D-C Plate Voltage 2000v  1500v  2000v
D-C Screen Voltage 250 250v 350v
D-C Grid Voltage 90y -100v -60v
Zero Sig D-C Plate Current — - 59ma
D-C Plate Current 250ma  200ma  250ma*
D-C Screen Current 12ma 10ma 5ma*
D-C Grid Current 22ma 23ma Oma*
Peak RF Grid Yoltage N4y 125v 60v*
Driving Power 25w 29w -
Plate Power Input 500w 300w 500w*

Plate Power Output 400w 240w 325w*

*Maximum Signal

EITEL-McCULLOUGH, INC.

B R UNUO e C A 1L1LIF OU RNIA
The World's Largest Manufacturer of Transmitting Tubes
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No single piece of radio equipment llAl' ~
can equal the antenna for economically ‘\]Lf
increasing effective power. g
One of the less expensive componpents in a radio m ‘

communications installation is the antenna. Yet
the antenna, which usually represents less than
ten per cent of the total equipment cost, can
multiply the effective power of every transmit-
ter in the system several hundred per cent.
Equally true, a poorly
designed or inappropriate
antenna can waste the
power produced by the
costly equipment behind it.

Manufacturers of
the UNIPOLE,

* High Gain,

Corner Reflector,

In planning a new system, Parabolic and Yagi

selection of the proper

antenna often will allow a

lower power transmitter to

achieve desired signal range. For ezisting b;
\ 8

Antennas

systems, the use of a higher gain antenna will
reduce ‘“‘dead spots.”

Andrew is a pioneer in designing and developing
antennas. We make over 30 standard types for
microwave, broadcast and mobile communica-
tions. Special models or adaptions of standard
models are readily made to order.

Write or phone Andrew for a dollars-and-cents
evaluation of the type of antenna that can give
your installation the greatest bargain in power.

! t
4
%m UA\‘L

ORPORATION
363 EAST 7Sth STREET CHICAGO 19

OFFICES: NEW YORK « BOSTON ¢ LOS ANGELES ¢ TORONTO ~t



New Mallory Cardboard

Tubular Capacitors

.+« premium performance

at no increase in cost

N(*vcr before has quality like this been built into
cardboard tubular clectrolytics. At no increase in
price, this new series developed by Mallory offers
you a combination of features unique in this type
ol capacitor:

Minimum size, high ripple current ratings, low RF
impedance . obtained through use of genuine
fabricated plate anodes.

Long life, high stability temperature rating up to
75°C...due to fabricated anode and etehed eathode.
Low leakage current.

Low-resistance tab-to-lead wire connections . . .
welding ends danger of intermittent or high resis-
tance connection.

Low moisture loss . . . cartridge is foil wrapped; wax
impregnated cardboard tube is scaled with wax at
both ends.

High dielectric strength, exceeds U.L. requirements,
due to improved low-moisture absorbent separators,

Rugged, flexible leads . . . covered with plastic insu-
lation rated for 105° €, have U.L. approval.

The new series comes in single, dual, triple and
quad sections, with leads all coming from one end
or from opposite ends of the cartridge. A complete
choice of voltage and capacity ratings is available.

For technical data, write or call Mallory today. A
Mallory capacitor engineer will be glad to consult
on your circuil requirements, to suggest possible
cost-cutting simplifications based on Mallory’s
long experience in all types of applications for
cleetronie components.

Parts distributors in all major cities stock

Mallory standard components for your convenience.

Serving Industry with These Products:
Electromechanical —Resistors ® Switches ® Television Tuners ® Vibrators
Electrochemical — Copacitors o

Rectifiers ® Mercury Batteries

Metallurgical —Contacts ® Special Metals and Ceramics ® Welding Materials
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Inside of the case is this foil-wrapped cartridge. Tabs are
welded to the leads, 1o prevent intermittent connections.

MALLORY

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA

July, 1955



Variable width — width of each of 5
pulses can be adjusted independently.

U Jutl

Variable delay—dalay betwéen each of
5 pulses can be adjusted independently.

>
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Pulse-time modulation—input provided
in each oi 5 pulse channels for external
pulse-time modulation.

CODE MODULATED
MULTIPLE-PULSE

MICROWAVE
SIGNAL GENERATOR

Model B 950-10,750 mcC

Generates multi-pulse modulated carrier

for beacons, missiles, radar. . . provides 5 independently
adjustable pulse channels, 4 interchangeable r-f oscillator
heads, precision oscilloscope, self-contained power supplies
...all in one integrated mobile instrument.

The Polarad Model B is an essential instrument for testing beacons, missiles, radar, navigational

systems s_uch as DME, Tacan, H. F. Loran, etc., where multi-pulse modulated, microwave frequency
energy with accurately controlled pulse width, delay, and repetition rate is required for coding.

A fully integrated self-contained equipment with these features:

Four Interchangeable Microwave Oscillator
Units — all stored in the instrument. .. each
with UNI-DIAL control .. .precision power
monitor circuit to maintain 1 mw power output
reference level ... keying circuit to assure
rapid rise time of modulated rf output...
non-contacting chokes.

Five Independently Adjustable Pulse Channels
—each channel features variable pulse width
and delay; has provisions for external pulse-
time modulation.

Precision Oscilloscope with Built-In Wide Band
RF Detector for viewing the modulation en-

SPECIFICATIONS:

Frequency Range:

Band 1...950 to 2400 mc

Band 2 ... 2150 to 4600 mc

Band 3 ... 4450 to 8000 mc

Band 4 .. .7850 to 10,750 mc

Freguency Accuracy ... *1%
RF Power Output . . . 1 milliwatt maximum (0 DBM)
Attenuator:

Output Range .. .0 to —127 DBM

Output Accuracy . .. *=2db

Output Impedance . .. 50 ohms nominal

RF Puise Characteristics:

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

b. Decay Time . ..Less than 0.1 microsecond
as measured between 10 and 90% of maxi-
mum amplitude of the final decay.

c. Overshoot . . . Less than 10% of maximum
amplitude of the initial rise.

velope and accurately calibrating the r-f pulse
width, delay, and group repetition rate.
Equipped with built-in calibration markers.

Self-Contained Power Supplies—Model B
operates directly from an AC line through an
internal voltage regulator. The coded multi-
pulse generator is equipped with an elec-
tronically regulated low voltage DC supply.
Klystron power unit adjusts to proper voltage
automatically for each interchangeable band.

Contact your Polarad representative or write
to the factory for detailed information.

Internal Pulse Modulation:
No. of Channels ... 1 to 5 independently on
or off
Repetition Rate . .. 40 to 4000 pps
Pulse Width...0.2 to 2.0 microseconds
Pulse Defay . . . .0 to 30 microseconds
Accuracy of Pulse Setting . . . 0.1 microsecond
Minimum Pulse Separation . . . 0.3 microsecond
Initial Channel Delay . . . 2 microseconds from
sync. pulse
Internal Square Wave ... 40-4000 pps (sepa-
rate output)
Pulse Time Modulation:
Frequency . . . 40-400 cps any or all channels
Required Ext. Mod. . . . 1 volt rms min.
Maximum deviation ... 0.5 microsecond
Pawer Input (built-in power supply) 105/125 v.
60 cps 1200 watts.

FIELD MAINTENANCE SERVICE AVAILABLE

°a Y
O« \
PEM meL1adtt

REPRESENTATIVES: - Atlanta

Albuquerque -«
Newton « Priladelphia » San Frarcisco - Syracuse * Washington, D.C. « Westbury + Winston-Salem - Canada, Amprior, Toronto—Export: Rocke International Corporation

PROCEEZDINGS THE 1T

Baltimore -«

Bayonne - Bridgeport - Buffalo -

Chicago -

={o ] W. N -V:-\o B ELECTRONICS CORPORATION 43.20 34th STREET, LONG ISLAND CITY 1, N. Y.

Dayton - Fort Worth - Los Angeles - New York
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YOU FURNISH THE PRINT, WE'LL FURNISH THE PART
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ELECTRONIC COMPONENT
- OF SYNTHANE HAS DURABILITY, DIMENSIONAL STABILITY,

DIELECTRIC STRENGTH

L

Although this sturdy end plate will fit into the palm of
your hand, it has in comhination all the diclectric strength,
the physical propertics, and the printability the customer
requires. It’s made of Synthane, a laminated plastic, the
same material used in hundreds of other electrical, me-
chanical, and chemical applications.

8}
pielee™ T goctor O a.//"d’
© , Dot A
Qe p

CHASSIS

The blue print for this par: cal's for accurate machin-
ing, the punching of 1wenty holes of various shapes
and sizes, and printing or engraving in three different
colors. Synthane dclivers finished parts exactly as specified,
ready for the production line. The customer gets them
promptly without problems of tooling up, waste, or rejects.

If you need components with many propertics in com-
bination, you will want to know more about Synthane lam-
inates and the Synthane fabricating service. Send in

T T T [ the coupon for the full story.
| SYNTHANE CORPORATION, 8 River Road, Oaks, %a. }
= Please send my copy of the Synthane catalog. l
|
= Name I
L | SYNTHANE
l
| Compeny I LAMINATED |§| PLASTICS
l Address,
|
I City Zone State, |
[ — el SYNTHANE CORPORATION .« OAKS, PENNSYLVANIA
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In magnetrons, too
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CRUCIBLE PERMANENT MAGNETS

provide maximum energy.

In designing magnetrons for radar systems —
or any very high-frequency oscillator applica-
tion — you can be sure of a consistently higher
energy product with Crucible alnico magnets.
This means more power from a minimum size
magnet!

Crucible alnico permanent magnets are
made to meet practically any size requirement
from a fraction of an ounce to several hundred
pounds. And they’re sand cast, shell molded

... minimum size

or investment cast to the exact size, shape,
tolerance and finish you need.

Crucible has been one of the largest pro-
ducers of permanent magnets since the de-
velopment of alnico alloys. Its unsurpassed
magnet experience is backed by over 50 years
of fine steelmaking. That’s why the best solu-
tion to magnet problems starts with a call to
Crucible. Crucible Steel Company of America,
Henry W. Oliver Building, Pittsburgh 22, Pa.

I c B “ c I B I.E | first name in special purpose steels

July, 1933

Crucible Steel Company of America

PROCEEDINGS OF TIIE L.R.L.
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Mighty midget “tunes up” for major performance

This miniaturized CST-50 variable ce-
ramic capacitor outperforms capacitors
several times larger. C.T.C."s unique de-

ign includes a funable element which vir-
tually eliminates losses due to air dielect ric.
This results in wide minimum to maximum
capacity range of 1.5 to 12 MMFED.

This tuning sleeve is at ground potential
and can be locked firmly to eliminate un-
desirable capacity change. Each CST-50 is
provided with a ring terminal with two
soldering spaces.

This is but one of a versatile family of
C.T.C. ceramic capacitors of this type,
built to C.T.C.’s quality control production
standards for guaranteed performance.

All C.T.C. components — standard or
custom are subject to this precision
manufacture, Other C.T.C. components
include coil forms, coils, terminal boards,
terminals, diode clips, insulated terminals
and hardware. C.T.C. engineers are glad
to consult on your component problem.
Write now for sample specifications and

prices to Sales Engineering Department,
Cambridge Therm:onic Corporation, 456
Concord Ave.. Cambridge 38, Mass. On
West Coast, contact E. V. Roberts, 5068
West Washington Blvd., Los Angeles 16
or 988 Market St.. San Francisco, Calif,

C.T.C. Capacitor Data: Metallized ceramic farms.
CST-50, in range 1.5 to 12.5 MMFDs,
CST-6, in range 0.5 t0 4.5 MMFDs,

CS6-6, in range 1 to B MMFDs,
C86-50, 1n range 3 to 25 MMFDs,

CST-50-D, a differential capacitor with the top half
in range 1.5 to 10 MMFDs and lower half in
range 5 to 10 MMFDs.

CAMBRIDGE THERMIONIC CORPORATION

makers of guaranteed electronic components,
custom or standard
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Power
RHEOSTATS

We invite your inquiry.
Have you received our lutest catalog? WRITE TODAY !

M PRODUCTS

PROCEEDINGS OF THE IL.R.E July, 1955
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aml) ATl wound up
(Fi Y e k trying to make your own
|7 R. F. Choke Cols?
& gt
f}; P Standardize on Jeffer S
P .g:-"-";, s it oo, o
N\ ~ 2 RE Choke Coils-
- save time, labor

and expense

Now you can stock a wide range of R. F. choke coils
Other Jeffers Products just as you do resistors, capacitors and

ceramic capacitors e+ disc capacitors other similar components.

high voltage condensers +  capristors Jeffers Electronics is ready to deliver to you a
complete line of R. F. choke coils with the widest
range of inductance values available. No longer

do you have to waste time, labor and money on slow,
tedious hand assembly from miscellaneous forms,
wires and coatings.

Other Speer Products

for the Electronics industry
onodes e contacts ¢ resistors ¢ iron cores
discs  brushes « molded notched* coil forms
battery carbon « graphite plates and rods
Instead you receive a standardized product from
Jeffers, completely assembled and ready for use.
Coils that are well made, too. Insulated copper wire
instead of bare wire for windings . . . husky, molded
Jjackets instead of those fastened by glue. All
windings are soldered to leads . . . shorted
end-turns completely eliminated.

\ Why not give Jeffers R. F. choke coils a try on your
/ next order? Write today for our specification sheets.
77 | X

' Patented

Jefters Electronics Divisian
Speer Carbon Ca.
Du Bois, Pennsylvania

Other Divisions: Speer Resistor, Internatianol Graphite & Eiectrode

30\ WHEN WRITING TO ADN ERTISERS 11



to meet modern
miniature
requirements
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® El-Menco’s Dur-Mica DM20 costs even
less than our famous molded mica capacitors.

@ Provides grcater versatility — wider applications.

® Tougher phenolic casing assures longer-life
and grearer stululity through wide ranges in
temperature.

@ Parallel leads simplily application in transistor
and sub-miniature electronic equipment including
printed circuits for military and civilian usc.

gl
Coetfios, T
-MIC.A Cieny Ron,
195§ WPocitors " _

DMIS — Up to 510 mmf at 300 vDCw
Up to 400 mmf at 500 vDCw

Available in 125°C operating temperature. T e ot 0
Minimum capacity tolerance available =139 - » . B
or' 0'.5 mmf (‘lh;'cleme;s :;.-eam)'. e L% o For your special requirements — we are pleased to offer

information and assistance. Write for free samples and
catalog on your firm's letterhead.

™l .
-
El mgncu THE ELECTRO MOTIVE MFG. CO., INC.
WILLIMANTIC CONNECTICUT
w 4 e molded mica * mica trimmer
W e tubular paper ® ceramic
Arco Electronics, Inc., 103 lafayette St., New York, N. Y.

Exclusive Supplier To Jobbers and Dealers in the U.5. and Canada

PROCEEDINGS OF THE IR.E July, 1933 87k



ALLEN-
BI:ADI.EY QUALITY COMPONEN
or PRINTED CIRCUITS "

FIXED MOLDED RESISTORS

Siable chcrcderisﬁcs, unifarm size, accurate lead wire
dimensions, specicl uni oating of leads, and
mechcniccl strength are essenti rements for com-
ponents used for printed ci i
these features that the

molded resistors wos

and 2 wolt sizes; meeting

MIL-R-1TA specificcﬁons, and

temperoture, these resistors do not require the derating
usually necessary on plostic board assemblies.

R
_,_e WA
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CERAMIC CAPACITORS

d Type DS ceramic

avoilable tor

1 assemblies in all

chcrcderisﬁcs. These

developed for opP-

eratian at obove normal om-

bients ond are impervious ta
moisture.

Type DS resin-enclosed copac-
itors hove @ new Iug adapted
for insertion in a round hole.
The lug is s© designed 0% to
properly space the capacitor
above the printed board.

A\

T o
Type CE

COMPONENT PACKAGING

To kee i
p step with the automatic trends of

E] 4-BRADLET industry, smal
‘:.::-Eu@;gl“"‘”i molded'ﬂxedlrzgir;g?nems' such as the
j D EOP:ciiors, are now sognd ;heb RErmic

radley i ere

Ccr.tm\ COmpo?; in reel packages whe:le'A”en-
pockaging Pe ents are attached t in the
(Standord) sensitive tape, ideally ad ‘i 3 pressure-
apted for auto-

matic assem
bly or preassembly operatio
ns.

N Allen-Bradley Co.
4 W Greenfield Ave
Milwaukee 4, Wis ‘

ALL

RA .
DIO & \ELEVISION

an
' WIHEN WRITING &leuwg

I

/

ADVERTISIE
B SERS 'LEASE
b SASK MENT
MENTION

COMPONENTS

SMALL POTENTIOMETERS

Allen-Brcd|ey Type GP ond Type T
odiuswble molded resistors are
designed for pr'mied circuits where
qucl'|1y—no1 price—-is the ‘mpor-
tant requiremenl.

They ore availoble in res stance
values from 100 ohms to 5 meg-
ohms in standord tapers-

Both are rated ot V2 wath

The Type GP potemiometer 1s
v, inch in diometer and is sup-
plied with gold-plcied lugs.

The Type T poiemiomeier is 1
inch in diometer and hos round,
solder-coated leads.

OTHER MINIATURE COMPONENTS

e FT teed-thru and Type sO

idal copacitors in-

ximuym pe-form-

ance chcrcderisiics together with

exireme ruggedness and sma'l

size. They ore available in stanc-

ord naminal volues from 5 to
1,000 mmf.

Allen-Bradley Type FC ferri-Cap
teed-thru tilter is o new. unique
device consisting of @ discoidal
teed-thrv capacitor combined with
territe material to provide internal

in series with b
eed-thru eiectrode.

\nvestigote these truly superior
minioture components.

Ree!

pockaging

e - {Special)

In Canada

Allen-Bradley Canada, Ltd

/DLEY

GO", Ont.

PROCHEDINCS OF TIIE LR
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When a predestined steer meets a dedicated chef ... man, that’s steak!
If steer or chef is bad (and double trouble if both)...ketchup can’t help.
Now comes the commercial.

Take the best available materials (sifted by unrelenting research).

Season with the same inventiveness used by Dr. A. O. Beckman to develop
the precision potentiometer in 1940 (we've never switched brands).

Add assembly-line economies without compromising quality. Test and
retest in the industry’s most complete lab. Inspect a dozen times

(too many cooks can’t spoil this broth). Pack well. Ship on schedule.

Man, that’s a HELIPOT precision potentiometer ... no ketchup needed!

first in preciswon potentiometers Helipot makes precision potentiometers...
Helipot Corporation/ South Pasadena, Californic linear and non-linear ...in the widest choice
Engineering representatives in principal cities of sizes, mounting styles and resistances.

a division of BECKMAN INSTRUMENTS, INC. Many models are stocked for immediate

shipment...our engineers will gladly adapt
standard models to your requirements...
or design entirely new HELIPOT* precision
potentiometers for you.

g,:_lﬂj BECKMAN

For information and specifications...
536 *REG. U.S. PAT. OFF. write for data file 702.

PROCEEDINGS OF THE LR E. Toely, 193 KIAN
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Industry’s first full year
performance warranty on all
transistors announced by

General

Electric

MADE POSSIBLE THROUGH PROVED PERFORMANCE
IN RIGID LIFE TESTS

NOW, IN ADDITION to the recently announced
price reductions, General Electric provides
a full year warranty on its complete line of
transistors—the first warranty of its kind in
the Semiconductor industry.

CONTINUOUS QUALITY checks and life tests
in G.E.’s laboratories and plants, and in the
field, have proved conclusively the perform-
ance superiority and longer life of the G-E
transistors. In tests requiring operational
stability at temperatures up to 85°C for thou-
sands of hours, G-E transistors have sur-
passed every specification. The full year war-
ranty is your assurance of this performance.

IN THE LAST 12 MONTHS the list of important
manufacturers who have swung over to G-E
Semiconductor Products in radio, communi-
cations, and other electronic equipment has
increased at a startling rate. Why not profit
by their successful experience? Now is the
time to use all of the many advantages of-
fered by General Electric Semiconductors in
the production of your equipment. Especially
in view of their recent reductions in price
and the new Performance Warranty. For
additional information, write today to:
General Electric Company, Semiconductor
Products, Section X275, Electronics Park,
Syracuse, New York.

Progress ls Our Most Important Product

GENERAL @B ELECTRIC

WHEN WRITING TO ADVERTISERS PLEASE MENTION —PROCEEDINGS OF TIHE 1.R.1
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CALL FOR ¥ /

HEADQUARTERS
FOR—

COMPRESSION SEALS
MULTIPLE HEADERS
SEALED TERMINALS
CONDENSER END SEALS
THREADED SEALS
TRANSISTOR CLOSURES
MINIATURE CLOSURES
COLOR CODED TERMINALS

Ask E-T hermetic seal specialists for a quick,
economical solution to your design
problems involving glass-to-metal seals.
E-I specialization and standard designing
means your specifications can be fulfilled,
in most cases, by low cost catalog items.
E-I offers fast delivery in reasonable
quantities on seals developed for practically
every type of electronic and electrical

termination. Call, write or wire E-I, today!

PATENT PENDING — ALL RIGHTS RESERVED

— offering 8 important advantages including cush-
ioned glass construction, design standardization, One dependa_hle source
high dielectric strength, miniaturization, vacuum tight for all hermetically sealed
sealing, vibration resistant, super durability, maxi- 3 terminal requirements!

mum rigidity, etc.
=

ELECTRICAL INDUSTRIES

Division of smperex Eleclionics Corporalion + 44 SUMMER AVENUE, NEWARK 4, NEW JERSEY

_—
®
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the new GORE MAGNET MECHANISM

oy ROLLER-SMITH

master instrument makers

| B E W = A

. . . outperforms conventional mechanisms of much greater
weight in a wide variety of applications. . . yetit's
rugged and ‘‘tops”’ in dependability.

Combining improved efficiency and performance with miniaturization, Roller-
Smith’s new Core Magnet Mechanism is an outstanding achievement . . . o

[ precision, self-shielding movement that can be counted upon to increase the
prestige of your product through consistently excellent operation.

But furnishing this fine I} '
Core Magnet Mechanism is only half
the Roller-Smith story! It

ust as important to you is our ability to furnish the designing skili : ‘
necessary to incorporate it into your own equipment. The Roller- l
Smith engineering staff, headed by world-renowned experts
and backed by the finest in research and development
facilities, will be glad to assist you in arriving at the
most practical solution.

= SRR IR

1825 WEST MARKET STREET @ BETHLEHEM, PENNSYLVANIA

Precision Produets Since 1908

See these and other outstanding Roller-Smith products featuring the “new-look” at hooth 111, WESCON Show, Civic Auditorium, San Francisco, Aug. 24-26, 1955

121 WHEN WRITING DVERTISERS PIFRAERRERE)N—PROCEEDINGS OF THE L.R.E Tu'y, 195



INCREASE
CIRCUIT RELIABILITY

wirn TI=RADELL

deposited carbon

RESISTORS

newest line of precision components
from Texas Instruments

For precise resistance values under extreme
operating conditions, design with RADELL
deposited carbon  resistors — now manufac-
tured by Texas Instruments. With resistance
tolerance held to +=1%, Texas Instruments
RADELL resistors provide exceptional sta-
bility plus a wide range of resistance values.
Like all TI components, they are manufac-
tured to exacting instrnment standards.

Texas Instruments RADELL resistors are
mass-produced in three lines and in %, 1, and
2 watt sizes. Resistance values range from 25
ohms to 30 mcgohms.

WRITE for Bulletin No. DL-C 539 giving
detailed specifications of all three lines
of Texas Instruments RADELL resistors.
Your best source for precision compon-
ents, TI also manufactures a complete
line of subminiature transformers as well
as custom capacitors, delay lines, special
transformers and other reliable electronic
components.

PROCEEDINGS OF THE I.R.E. Jielv, 1955

RESISTORS SHOWN

TEXAS INSTRUMENTS

I NC ORPORATED
6000 LEMMON AVENUE

- T —
[

L Hermetically sealed line — designed

for extreme conditions of moisture
and temperature. Specially treated
ceramic shell effectively seals out
moisture and air, resists abusive hand-

ling, and assures complete insulation.

-

MIL-Line — designed for the broad
ficld of military applications. Exclu-
sive multi-luyer coating provi(los en-
vironmental protection substantially
equal to hermetic scaling throughout
low and middle ranges of resistance.
\I1,-Line resistors more than meet
MIL-R-10509A specifications.

industrial-Line — differs from MIL-
Line series only in type of coating.
Industrial line resistors provide close
tolerances for mi]itary, instrument and
industrial applications where less
extreme humidity conditions are en-
countered. Typical applications in-
clude computers, test equipment,
communication and control systems.,

ACTUAL SIZE

DALLAS 9, TEXAS

BRAN
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IBM selects DU MONT TYPE 329 as test
oscillograph for their new type 702 computer

oUMON

4a

When IBM Corporation, world's largest mcanu-
facturer of computer equipment, produced their
new Model 782, an essential phase of the proj-
ect involved selection of a cathode-ray oscillo-
graph to go into the field with each computer
as standard test equipment. Requirements were
strict.

IBM’s approach to the problem was to conduct
side-by-side evaluation with other competitive
instruments. On the basis of actual perform-
ance, they selected the Du Mont Type 329
as their test oscillograph.

What are some of the primary reasons why
IBM decided on the Du Mont Type 329>
Excellent sensitivity—either d.c. or a.c. coupled.
Precisely calibrated sweeps with movable notch
magnification—ideal for making accurate meas-
urements. Brightness—adequate for display of
very fast pulses. Synchronization simplicity—

the Type 329 “locks in” on almost any type
of signal. Stability—the trace remains steady
as a rock despite power line fluctuations, etc.
Reliability in service—calibration adjustment
requires no exira test gear and is a simple
onestep process. And virtually any tube may
be replaced without special selection.
Another factor contributing to the selection of
the Type 329 was the well known Du Mont
Field Service Organization, which assures that
regardless of where in the United States the
equipment is used, swift, competent service
facilities are in the immediate vicinity.

If you have instrumentation requirements,
Du Mont facilities are always available for
discussion and recommendations. Write us
today for complete information on the Type
328, or on any problem you may have relat-
ing to cathode-ray instrumentgtion.

"*’Modified slightly for IBM s application."

ALLEN B. DU MONT LABORATORIES, INC. o TECHNICAL SALES DEPARTMENT

760 Bloomfield Avenue, Clifton, New Jersey
WIHEN WRITING TO ADVERTISERS PLEASE MENTION —PROCEEDINGS OF THE I.R.E July, 1935



Watertightness for a condenser is one of the
most important prerequisites for good ser
vice and long life.

In equipment intented forlong service and on
which sofety of the users depends (as in air-
craft applications for instance) one cannot be
satisfied with NEARLY watertight condensers,
STATISTICALLY tested by a couple of thermal
cycles in moist atmosphere.

The watertightness of EACH STEAFIX conden-
ser has been tested by immersion in water
under vacuum, followaed by measurement of
insulation resistance, thus giving to the user an
absolute guarantee of long life ond good
service.

In advance of all standards now in use STEAFIX
obtains watertightness of its condensers by the
use of new molding materials and of techniques
covered by patents which are its exclusive pro-
perty.

Resisting time and weather, STEAFIX conden-
sers give you perfect service for the minimum
price.

STEAFIX capacitors resist time and weather

Société Anonyme au capital de 65.000.000 de Francs
17, RUE FRANCCEUR, PARIS 18° - FRANCE
TEL. MONtmartre 02-93

PUBLICITE SOFEL PARIS

Ue enopearn yecialind of Mhe mica capscilons

PROCELDINGS OF TIIE LR.E July, 1955 454



Tests show two CATHALOYS
most versatile cathode materials

New alloys from Superior Tube
simplify selection, prolong tube life

Yy

AN AN s

%1
L

Now the engineer’s job of selecting the right cathode alloy for
practically any electron tube can be a simple choice between two
new CATHALOYs from Superior Tube.

%
A2

”~

&
g
‘

N

CaTHALOY A-32* is an active alloy characterized by rapid activation,
high emission level throughout life, absence of interface impedance,
and very low sublimation. These remarkable advantages are the
result of using aluminum in place of silicon or magnesium as the
reducing agent. The addition of a small percentage of tungsten
also makes A-32 approximately 509, more shock resistant than
cathodes without tungsten. Thus A-32 is suitable for virtually
any active alloy application, including ruggedized tubes.

CatraLoy P-50 is a passive alloy of carefully controlled analysis
that is commercially available in WELDRAWNT cathodes as well as
Lockseam.} It can be made in WELDRAWN form because of its
capacity to take much more severe reductions in cold drawing
without rupture than other grades of passive alloys. I>-50 is
identical in composition with the well-known ASTM Grade 21.
The important difference is in the method of melting which im-
proves the uniformity and completeness with which deoxidation
is accomplished. All heats are tested in Superior Tube's laboratory
before being approved for production.

DN TEST. Laboratory photo of test diodes used in Superior Tube's

Ask for complete technical reports on both these new CATHALOYS. electronic laboratory. Under exhaustive tests, the new Cathaloys
Write Superior Tube Co., 2506 Germantown Ave., Norrislown, Pa. display performanee characteristics nol present in other al'oys.
*Patent applied for 1TM Reg. U.S. Pat. Off,, Superior Tube tManufactured under U.S. patents NoTE. Cathaloy is a trademark of Superior Tube Co., Reg. U.S. P&, O,

©

Ay

CATHALDY A-32—3750 psi Tungsten-free cathode alloy—2500 psi WELDRAWN PASSIVE ALLDY. Typical uses for Cathaloy P.50 are in
50% STRDNGER. High temperature tensile testing machine proves Weldrawn cathode sieeve shown at right and in disc cathode
Cathaloy A-32 approximately half again stronger than tungsten- shank at ieft. Heretofore, passive alloys have not been commer.
free cathode alloys. cially availavnle for these applications.

All analyses .010” to 5§“

4 OD. Certain analyses in
bpoervor/avoe

The big name in small tubing

100 WIHEN WRITING T0
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Techrccal Ceramecs

because... AlSiMag is manufactured
under strict quality control from the best
materials available.

because ... Precision tolerances and su-
perior workmanship are matters of routine
with AlSiMag.

because... Thoroughly trained Re-
search and Engineering Staffs are available,
without charge, to help with customer’s de-
sign and application problems.

because. .. AlSiMag represents the net
result of over 53 years of specialized experi-
ence in the technical ceramics feeld.

because ... with AlSiMag, you can be
sure of receiving as many parts as you want
—when you want them. Four large plants
house an abundance of the most up-to-date
mixing equipment, high-capacity presses,
die ana tool shops, huge kilns, skilled man-
power.

Your own experience will add many more reasons.
specify AlSiMag on your next order for precision
pressed or extruded ceramics . . . see how easy your
kuying job can become!

54TH YEAR
OF CERAMIC

LEADERSHIP

Branch offices in these cities (see your local telephone directory): Cambridge, Mass. « Chicago, IIl. ~
Incl. + Los Angeles, Calif. = Newark N. J. « Philadelpkia-Pittsburgh, Pa. * St. Louis, Mo. » South San Francisco, Calif. * Syracuse, N. Y. *

AMERICAN LAVA
CORPORATION

A Subsidiary of

Minnesota Mining and Manufacturing Company

CHATTANOOGA 5, TENNESSEE (

Cleveland, Ohio *

Dal as-Houston, Texas *

Indianapolis,
Tulsa, Okla.

Canada: Irvington Varnish & Insulator Div. Minnesota Mining & Mfg. of Canada, Ltd., 1390 Burlington Street East, Hamilton Ontario, Phone Liberty 4.5735.



The most
valuable

reference
work
in the
world

* for the electronics engineer
* for buyers of component parts
* for users of electronic equipment

* for anyone who must

Aowanq THI

FIND FACTS FAST

The IRE Directory contains full information on 3000 firms manufacturing products or furnishing services
in the radio-electronic field, brought up-to-date every year,

484

Arranged efficiently and logically, the way an engineer thinks, for simple
location of any product or service—

675 specific products and services, arranged under
99 major headings in
4 great groups
* Communications

¢ Components

Controls and Instruments

Materials and Services

USE YOUR IRE DIRECTORY . .. IT’S VALUABLE
1955 edition coming September 15.

THE INSTITUTE OF RADIO ENGINEERS
1 East 79th Street, New York 21, N.Y.
WHEN WRITING TO ADVERTISERS PLEASE MENTION—-PROCEEDINGS OF TIIE LR Tuly, 1953

World Radio Histo



The important load isolation functions of Unilines are
now available to designers and users of wicrowave sys-
tems ond test equipment operating in the S-Band.

New, inherently rugged mechanical designs permit safe
operation at substantial peak and average powers. Cas-
cade Research has designed these units to optimize iso-
lation-to-insertion loss-ratio. Specic! techniques have
made possible a reduction in size and weight of the in-
tegral permanent magnets. As in all Unilines, no exter-
nal power source is required.

These Unilines can also be furnished as an integrated
part of a microwave circuit and may include such ele-
ments as directional couplers, hybrid junctions, twists,
bends, mixers and crystal holders. Unilines with even
greater power ratings are now under development.

MODEL 28-32A 28-328 28-32C 28-320 SL-132 SL-133

FREQUENCY RANGE 2.8-3.2 KMC 2.8-32KMC | 2.8-32 KMC | 2.8-3.2KMC | 2.0-2.4 KMC | 2.0-2.4 KMC | 2.8-32 KNC

FORWARD ATTENUATION
(TYPICAL) 1.6 DB 1.208 0.8DB 0.40B 1.008 1.008 0.4DB
REVERSE ATTENUATION
(TYPICAL) 2708 2008 1308 608 2008 2008 1008
V.S.W.R. (TYPICAL) 1.2 1.2 1.2 1.2 1.2 1.2 1.15

AVER.TRANSMITTER POWER

INTO V.S.W.R. OF 2:] 50 WATTS S0 WATTS 50 WATTS 50 WATTS S50 WATTS SO WATTS 150 WATTS

PEAK POWER
e A — 150 KW 150 KW 150 KW 150 KW 200 KW 200 K 150 KW
WAVEGUIDE $IZ% RG-48/U RG-48/U RG48/U | RG-48/U RG-105/U | RG-48/
WAVEGUIDE FLANGES UG-53/U UG-S3/U UG-53/U UG53 | Steees | ue-asz/au | ue-sau

’ APPLICATIONS

LOAD ISOLATION: Will provide substantial isolation besween
i source ond load with negligible loss in tronsmitted power.

ELIMINATES LONG LINE EFFECTS present where antennas are
located remotely.

REDUCES PHASE DISTORTION by eliminating multiple reflections.

PROVIDES SMOOTHER TUNING, grea+ly reduces mismatch pre-
semted to o magnetron by the antenna, sliminotes tendency of mag-
netrons to lock on some frequencies or fail to aperate on others.

SMOOTHS OUT POWER VARIATIONS WITH TUNING: Magnetran
power output to Uniline is maintained ot moximum despite changes
in line parameters due to changes in frequency.

KLYSTRON, OSCILLATOR-AMPLIFIER BUFFER: Addition of
Uniline between oscillator and omplifisr con markedly reduce pos-
sible pulling ond power inconstoncy.

WRITE FOR DETAILED
TECHNICAL LITERATURE

VISIT US IN BOOTH 155....WESCCN....AUGUST 24, 25, 26, SAN, FRANCISCO.

PROCEEDINGS OF THE I.R.E July, 1955 404



Richard P. Gaunt (M'53) has joined the

Lockheed Missile Systems Division as a

c OSTS member of the research staff. Mr. Gaunt
has been associated

for many years with
the CalTech Jet
WITH THIS Propulsion Labora-
tory where he was
a Senior Rescarch

Engineer in charge
LOWER-PRICED . =
group.
He has worked
in the design and
DEPENDABLE
A guidance system for R. P. GavNt
/ the Corporal mis-
sile concentrating in the design of special-
purpose analog computers and differential
analyzers.
Mr. Gaunt was born in Mount Vernon,
N. Y. and received the B.S. in Physics from
Brown University in 1948 His hobby is
music and at the present time he is studying
modern jazz piano. He is a member of the
Beta Theta Pi fraternity, the TRE and
Sigma Xi.

'
oo

Stuart L. Bailey, President of Jansky

| & Bailey, Inc, Washington, D. C.
recently announced the election of
Delmer C, Ports
(A'38-SM'45),Chicf
Engincer, to the
position of Vice-

line of
speakers
designed for peak
performance. Break
off or cast magnet 1 ! Pres\iile“‘i
. f Mr. Ports re-
may be used. . S il \\ ceived the B.S. de-

- gree in Electrical

Engineering at the

Low priced only because | ‘ \.\. e : ; | George Washington
A l.‘ P

of unusually efficient University and the
manufacturing techniques. \

M.S. degree from )
Ohio  State  Uni- D. C. Ports
versity.

As an engineer for Jansky & Bailey,
which he joined in 1936. Mr. Ports was
first engaged in antenna design and in-
stallation projects and in wave propaga-
tion studies. He also worked in the devel-
= opment of high frequency measuring tech-
niques and equipment.

With the advent of World War II, he
took part in a number of research projects,

Produced under rigid
quality control. Metal
stampings completely
manufactured in our own Tool, Die and Punch Press Depart- * .
ments. Exceptionally thorough final inspection. '

Plugs, transformers and /or brackets to your

ifications. Sl
specifications sponsored by the Office of Scientific Re-
Lower your set costs with this dependable speaker. Write for further in- search and Development, related to an-
formation TODAY. tenna  characteristics, propagation phe-

nomena and communication systems. He
was in charge of programs to develop tech-

OTHER HEPPNER PRODUCTS: niques and measure characteristics of high
lon Traps, Centering Devices, Fly- frequency antennas and supervised re-
Back Transformers and Focomags. | search which experimentally isolated some

of the factors affecting propagation in the
MANUFACTURING COMPANY high frequency and very high frequency re-

ROUND LAKE, ILLINOIS gions.

(50 Miles Northwest of Chicago) During this period Jansky & Bailey
Phone: 6-2161 established a laboratory 1o measure com-
Specialists in Electro-Magnetic Devices nunication systems in use by the military.
Mr. Ports assumed the responsibility for

Representatives:
WILLIAM 1. DUNCAN, JR., 3451 N. 10th St., Philadelphia 40, Penna. - RALPH HAFFEY: RR. 1, this work.

U.s. 27, Coldwater Rd, Ft. Wayne 8, Indiana - IRV. M. COCHRANE CO., 408 S. Alvarado St., Los He is a member of the American Insti-
Ang_eles, Calif. -_JOHN J. KOPPLE, 60 E. 42nd St., New York 17, N. Y. - BEN H. TOLLEFSON, 144

Collingsworth Drive, Rochester 10, N. Y. i (Continued on page 524)
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Type HGP ‘lit;lt;y
N2w CLARE Mercury-Wetted Contact Relays meet ALL reguirements
of today’s high-speed switching devices

Wyp;a HG Relay

e If you design high speed switching machines or devices
which demand accuracy and dependability of the highest
order, you should know ALL about the new CLARE Mercury-
Wetted Contact Relays.

cLARE Type HG and HGP Relays offer a combination of high
speed, high current- and voltage-handling capacity. and ex-
traordinary uniformity of performance over very long periods.

The relays consist of a magnetic switch, hermetically sealed
in a high pressure hydrogen atmosphere in a glass capsule,
and a coil, enclosed in a steel vacuum-tube-type envelope
which has a standard medium-sized octal base. Platinum con-
tact surfaces are continually wetted with mercury by means
of a capillary connection to a mercury reservoir below the con-
tacts. Type nGp Relays can be factory-adjusted to provide
either biased or polarized operating characteristics.

For complete inforriation oa the new “LARE Type HG and
HGP Mercury-Wetted Contact Relays, contact your nearest
CLARE representative or address C. P. Clare & Co., 3101
Pratt Blvd., Chicago 45, Illinois.

Send for CLARE Sales Engineering Bulletin No.120

GINAIE | .
RELAYS & w

y

o Cuiaway view of HG Relay showing how
wick action keeps the mercury at the
contacting surfaces continuously replenished.

CLARE Type HG and HGP Relays
are built to meet
the exacting requirements for—

Computing machnes  Servo-mechanisms

Sorting machines Relay amplifiers
Tabulazing machines  High-speed keying relays
Totalizers Signaling devices

A kinds of nigh-speed switching devices

Outstanding features of
CLARE Type HG and HGP Relays

ELECTRICAL FEATURES

LONG LIFE: Conservative life expectancy of
over a billion operations when operated within
ratinos.

HIGH SPEED: Give consistent performance
at speeds up to 60 operations per second.

HIGH CURRENT —and voltage-handling ca-
pacity (up to 5 amperes, and up to 500 volts).

UNIFORMITY: Operating time varies by only
about 0.1 millisecond under constant drive
conditions,

NO TONTACT BOUNCE

MECHANICAL FEATURES

® Small chassis space required
® Convenient plug-in mounting
® Environment-free

® Tamperproof

® High sensitivity

® Maintenance-free

® Na contact wear

® Adjustment cannot change
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RHEEM SUBMINIATURE
VOLTAGE REGULATOR
Model REL-11

AIRBORNE POWER SUPPLY
REL-14 (-1,-2,-3)

Special Features

*Size 7" x 7" x 5"
Weight 14 Ibs.
*REL-14-2 and REL-14-3 have
slightly larger dimensions.

RHEEM AIRBORNE
POWER SUPPLY
Model REL-16

RHEEM
Instrumentation
Units are:

RHEEM ELECTRONIC
EQUIPMENT FOR

OUTSTANDING QUALITY

Specifications

SIZe .. e 1-3/4"” x 2-5/16” x 4-3/8"
Weight L. i ettt 14 ounces
Qutput Voltage ........... Any nominal voltage from 135 to 235 volts,
adjustable range +=10% of the nominal voltage

Current .. ..iii i i ittt Up to 200 milliamperes
Ripple Reduction Factor ........coviiievneninneneennnnns 5x 10—
Output Impedance . .Will not exceed 2 ohms from 1 cps to 200,000 cps
Regulation ............... Within .05% for load variations of +25%
and input variations of +20%

Minimum DC Input Voitage .......... Equal to 100 voits greater than

the regulated output voltage

ELECTRICAL CHARACTERISTICS

—1 —2 -3
Regulated output
Voltage 150 V DC 150 vV DC 150 V DC
Current 150 ma 250 ma 300 ma
Ripple 5 MV rms 5 MV rms 5 MV rms
Impedance 2 ohms 2 ohms 2 ohms
Regulation 0.5% 0.5% 0.5%
Unregulated output
Voltage 250 V DC 250V DC 250 vV DC
Current 100 ma 100 ma 200 ma
Power requirement
Input voltage 27vDC 27vDC 27V 0DC
+10% +10% +10%
Input current 5 amps 10 amps 14 amps
Specifications
Input. .. .oo e 115 V, 400 cycle, single phase
Regulated Qutput. ... ... ... .. .. c.ivivvennnnns 150 V, dc at 200 ma
Regulation...........coovinennn.. Within 0.05% for Load Variations
of +25% and input variations of +£20%
1T (3 65E8080a0hn 00060006660 088AAABARGOA0AsAANACANGGAH00000 5MV rms
Output tmpedance. .............oooeniien.. Will not exceed 2 ohms
from 1 c¢ps to 200,000 cps
SIZ8. vt ee it 8-3/4" x 2-5/16" x 3-1/8"
WeIgNt. ottt i e 2 ibs., 13 ounces
Environmental Operation.......... Meets existing aircraft and missile

environmental specifications of vibration,
temperature, acceleration, shock and altitude.
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... Designed to operate under the most rigorous environ-
mental conditions and to meet the most exacting specifi-
cations required by modern systems.

... Designed to fulfill the demands of industries for in-
creased performance from existing instrumentation units.

... Designed for compactness, simplicity, and versatility,
and for integration into existing systems.

...Designed and built with components of the highest
quality for lasting accuracy and dependability.

for complate information on these and other units or on | YouCan : W
specialized electronic design problems, contact: Rely on... '
RHEEM :
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