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HOA, HQC, HQD CASE
113/16Dia. x 1 3/16 High

HQB CASE
15/8x25/8"x 2 1/2 High
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HQE CASE
1/2'x 1 5/16"x 1 3/16 High

FILTER CASE M

13/16x111/16,
15/8 x2 1/2 High

The UTC type HQ permalloy dust toroids are ideal for all audio, carrier and supersonic
applications. HQA coils have Q over 100 at 5,000 cycles... HQB coils, Q over 200 at 4,00.0
cycles... HQC coils, Q over 200 at 30 KC... HQD coils, Q) over 200 at 60 KC... HQE (mini-
ature) coils, Q over 120 at 10 KC. The toroid dust core provides very low hum pickup...
excellent stability with voltage change...negligible inductance change with temperature,
etc. Precision adjusted to 1% tolerance. Hermetically sealed.

Inductance Net Inductance Net inductance Net
Type No. Yalue Price Type No. Value Price Type No. Value Price
HQA-1 S mhy. | $7.00 HaA-16 7.5 hy. $15.00 Hac-1 1 mhy. | $13.00
HQA-2 12.5 mhy. 7.00 HQA-17 10. hy. 16.00 Hac-2 2.5 mhy. 13.00
HQA-3 20  mhy. 7.50 HQA.18 15k hy. 17.00 Hac-3 S mhy.| 13.00
HQA-4 30  mhy. 7.50 HQaB-1 10 mhy.{ 16.00 HaC-4 10 mhy. 13.00
HQA-S 50  mhy. 8.00 HaB-2 30 mhy.| 16.00 HQc-5 20  mhy. 13.00
HQA-6 80  mhy. 8.00 HQB-3 70  mhy.| 16.00 HQD-1 4 mhy. 15.00
HaA-7 125  mhy. 9.00 Has-4 120  mhy.| 17.00 Hao-2 1 mhy. 15.00
HQA-8 200  mhy. 9.00 HQB-S .5 hy. 17.00 Hao-3 2.5 mhy, 15.00
HQA-9 300 mhy. ;7 10.00 HQB-6 1. hy. 18.00 HaD-4 5 mhy. 15.00
HOA-10 .5 hy 10.00 Has-7 2. hy. 19.00 HAD-S 1S mhy. 15.00
HQA-11 .75 hy. 10.00 HaB-8 35 hy. 20.00 HQE-1 5 mhy. 6.00
HaA-12 1.25 hy. 11.00 Has-9 7.5 hy. 21.00 HQE-2 10 mhy. 6.00
HQA-13 2! hy. 11.00 HaB-10 12. hy. 22.00 HQE-3 50 mhy. 7.00
HQA-14 3. hy. 13.00 HaB-11 18. hy. 23.00 HQE-4 100 mhy. 7.50
HQA-15 S. hy. 14.00 HQB-12 25. hy. 24.00 HQE-S 200 mhy. 8.00

These U.T.C. stock units take care of most STOCK FREQUENCIES

common filter applications. The interstage (Number atter letters is frequency)
filters, BMI (band pass), HMI (high Net Price $25.00

pass), and LMI (low pass), have a BMI-60 BMI-1500 LMI-200 BML-400
nominal impedance at 10,000 ohms. BM!-100 BM1-3000 |  LMI-S00 BML-1000
The line ﬁlters, BML (band pass), HML BMI-120 BMI-10000 LM1-1000 HML-200
(high pass), and LML (low pass), ::::;gg :::’200 LM1-2000 HML-500
are intended for use in 500/600 ohm circuits. BMI-750 um:?ggo t::-:sigoo LML 2500
All units are shielded for low pickup BMI-1000 | HMI-3000 lMI:IOggO t:t-iggg
(150 mv/gauss) and are hermetically sealed. LML-12000

Y/

/ ~ L .
150 VARICK STREET . NEW YORK 13, N. Y.

EXPORY DIVISION: 13 EAST 40th STREEY, NEW YORK 16, N. Y., CABLES: “ARLAB"




What to SEE at

The

adio Engineering Show

March 3-6, 1952 at Grand Central Palace, New York

355 Exhibits of
Radio-Electronic Equipment

Firm Booth
Ace Engineering & Machine Co,, Inc.
Philadelphia 40, Pa. 350, 352

An Ace cell type shielded room, panel
construction, showing construction details,
power line entrances, filters, method of
air conditioning, access doors for conveyor

production.
Advance Electric & Relay Co., Burbank,

Calif. 221
Electrical relays.
Aerovox Corp., New Bedford, Mass. 62

Capacitors, filters, resisitors.

Aircraft-Marine Products, Inc., Harris.
burg, Pa. 475
Solderless terminals and connectors and
automatic machines for applying them.
Amplifilm high performance dielectric,
high voltage capitrons, radar pulse net-
works (Capitron pulse forming networks),
“Polyzol” A new dielectric Polymer.

Ai\l;-llgarine Motors, Inc., Seaford, L.I.,

& -
Subfractional horsepower motors 60, 400
cps, variable frequency. Centrifugal blow-
ers and axial fan units—60,400 cps, and
variable frequency. Control and low in-
ertia motors.

Airpax Products Co., Baltimore 20, Md. 477
Choppers, vibrators, transformers, vibra.

tor power supplies, vibrator inverters, and
servo equipment using our choppers.

Alirtron, Inc., Linden, N.J. 356
Flexible and rifid waveguides, dummy
loads, directiona couplers, mixer assem-
blies, duplexer assemblies,
switches.

Alden Electronic & Impulse Recording

Equipment Co., Westboro, Mass. 474
New recorders using electrosensitive re-
cording paper inciuding the Alden Maga-
zine recorder, which records 3 channels
on %4” record; the Alden Multi Stylii Re-
corder which records 25 channels in 44”
width; and_integral parts for those who
want to build their own recorder such as
htehcu:s. paper holder feed mechanisms
etc.

Alden Products Co., Brockton 64, Mass. N-3
Indicator lights, fuscholders, ac outlets,
dial light sockets, tube cap connectors for
all apghcauons. Plugs and Sockets: non-
interchangeable, detachable terminal, hi-
voltage disconnect, miniature, cathode-ray
tube, tuning eye Components for test
equipment: Sockets, adapters, test jacks,
analyzer kits. Components for plug-in unit
construction. Computer component, plugs
and keys, line cords.

Allegheny Ludlum Steel Corp., Bracken-
ridge, Pa. 25-
See: Arnold Engineering.

Allied Control Co., Inc.,, New York 21,

waveguide

N.Y.
Electrical relays, and coils.

Alpha Metals, Inc., Brooklyn 1, N.Y. 32%
Solders, en-Tri-Core energized rosin
filled solder, wire solder, foil, powder,
preforms.

Alpha Wire Corp., New York 13, N.Y. 4
Insulated and uninsulated copper wire and
cable, government specification wire and
cable, electronic hook-up wire, multi
conductor intercommunication cable, test
lead wire.

Altec Lansing Corp., New York 13, N.Y.

] i 309, 311
Sgeech input equipment: consoles, remote
mixers, plug-in amplifiers, microphones,
transformers, speakers, amplifiers, inter-
modulation test equipment, AM.FM tun
ers, horns, driver units,
American Lava Corp,,

Tenn.

Ceramic insulators for radio, television,
radar, electronic components, wire com

Chattanooga 5,

| American Phenolic Corp., Chicago 50, 1{1.
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Firm
munications, control equipment, and house-
hold appliances.

11, 112
Coaxial cables, polyethylene and teflon.
ohm twin-lead. connectors, AN
Connectors and fittings, industrial con.
nectors, AN conduit and fittings, tele-
vision antennas, radio components and
hardware, plastics for electronics.

American Structural Products Co., In-
dustrisl & Electronic Div., Toledo 1,
Ohio. 89, 90

Technical glassware for electrical and

electronics industry, principally cathode-.

ray bulbs.

American Television & Radio Co., St.

Paul 1, Minn. 202
Light and heavy duty vibrators, vibrator
power supplies, dc-ac inverters, and bat-
tery eliminators.

Amperex Electronic Corp.,
N.Y

Brooklyn 1,

Y. 10-12
Transmitting and power tubes, x-ray tubes
and rectifiers, Geiger-Mueller tubes, vac-
uum capacitors, magnetrons, hydrogen
thyratrons and various uhf types and sub-
miniatures,

Ampex Electric Corp., Redwood City,
Calif.
Tape recorders for instrumentation.

Amplifier Corp. of America, New York 13,

N.Y. n?
Magnetic tape recorders, particularly a
newly developed midget, battery-oper-
ated unit. Au jo-amplifiers and regulated
power supplies.

Anchor Metal Co.,, New York 13, N.Y. 217
Shurflo rosin core, and Shurflo special

rosin core solders. Bar solders, solid wire
preforms.

Andrew Corp., Chicago 19, 11l N-9
VHF and UHF antennas, transmission

lines, and assorted equipment.
Anton Electronic Labs.,, Inc., Brooklyn

6, N.Y.
Corona discharge voltage regulators. Geiger
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Seven Million Dollars Worth
of Components, Tools and
Materials
Firm Booth

counter tubes and Geiger counter equip-
ment. High intensity radiological monitor-
ing instrument, the AN/PDR-32 which
was developed for the Navy by the Anton.

Approved Electronic Instrument Corp.,

New York 6, N.Y. 314B
AM/FM tuner, TV Pattcrn generator,
FM/TV sweep signal generator, field
strength meter, audio amplifiers, pre-

amplifiers, power supply, and AM tuner.

Arco Electronics, Inc., New York 13, N.Y. 338
Molded Mica Capacitors, Steatite Encased
Paper Tubular Capacitors, Variable Mica
Compression Type Trimmers and Padders,

and Silver High K Tubular and Disc
Ceramics.

Arnold Engineering Co., Marengo, . 25, 26
Permanent Magnets: Cast and sintered
Alnico; cast cobalt; Remalloy and
Vicalloy high permeability materials, Mo-
permalfoy powder Cores; Deltamax, Perm-
alloy, Supermalloy, Mumetal, Silectron
and 4750 tape wound cores; “_(I" cores of
Silectron (grain oriented silicon steel),
Permalloy and Deltamax; Permendur hot
rolled bars, forgings and castings.
Arrow Electronics, Inc., New York 7,
N.Y. L
Jobber: Audio equipment and industrial
equipment.
Atomic Instrument Co., Cambridge 39,
Mass. 396A
Glow Transfer Counter, Rapid data Scaler
and Printer, Automatic Scaler with built-
in linear amplifier, calibrated reference
sources, beta emitting. Linear amplifiers,
scintillation heaﬂ,bl;:om lete model 1030
ibby-

decade scaler, ulp screen wall

counter.

Audio Devices, Inc., New York 22, N.Y. 316
‘Audiodiscs—recording blanks. Audiotape—
magnetic recording tape. Audiofilm—mag-
netic recording film. Audiopoints—record-
ing and playback styli.

Audio & Video Products Corp., New York

19, N.Y.

Sperial magnetic tape recorders dcv_cl_oped
by the Ampex Electric Corp. for military
and scientific research, data recording,
telemetering, vibration studies, and shoc
analysis. finginccring representatives
are in attendance for discussions of the
applications of magnetic tape equipment
foy the storage of information. KC
tape recorder and special low wow and
low flutter equipment.

Autollrﬁtic Electric Sales Corp., Chicago

7 5

Tcicphonc type relays—sealed and non-
sealed; aircraft and AN types; also regu-
lar. Rotary stepping switches of small
size and high speed characteristics; ex-
tremely rugged and lon%‘lived. Manually
operated lever key switches. Hermetically
sealed rotary stepping switches.

Avery Adhesive Label Corp., Monrovia,
Calif. 467,
Kum-Kleen pressure-sensitive labels and
labeling methods for: product identifica-
tion, printed circuits, trademarks, installa.
tion instructions, warning and inspection
markers. Kum-Kleen electric label dis-
penser.
Avion Instrument Corp., Paramus, N.J. 33

Sweep Signal Generator, Magnetic data
storage drum, Plug-in amplifier unit.

Ballantine Laboratories, Inc., Boonton,
N.J. 100
Sensitive electronic volmeters; decade
amplifiers, voltage multipliers, precision
shunt resistors,
Barker & Williamson, Inc., Upper Darby, B
a. -
Coils itors, comy nts, and test
equipment.

(Continued on page 2A4)
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TEFLON \
o KEL=F |

Let
RESISTOFLEX
make it
and get
top quality
production

5 times
actual size

At Resistoflex, extrusion and molding
equipment for “Teflon”* and “Kel-F”1 Small slarted, threaded
was expressly designed to achieve the nut ‘machined from
exact conditions necessary for com- Kel-F

plete conversion without degradation.

This assures you utmost stability and
inertness in these fluorocarbon resins
for high frequency insulation over a {
wide range of temperatures, and under the severest corrosive conditions.

In addition, Resistoflex offers the optimum tensile strength and “plastic memory ™
in these thermoplastics. They’re free from internal strain which means better
machinability and longer service life.

Rigid control over processing conditions combines nniformity of their outstand-
ing properties with dimensional uniformity to give maximum production sched-
ules and lower fabrication costs.

Send in coupon for more data on Teflon and Kel-F produced under our “FLUO-
ROFLEX” trade mark.

* DuPont trade mark for its tetrasluoroethylenc resin.
t Trade mark of The M. W. Kellogg Co,

7 ol Rkom%mqr
myut:{zm? Wik, syntilia

l
P . et Emm——

1-2

RESISTOFLEX CORPORATION, Belleville 9, N. J.

SEND NEW BULLETIN containing technical data and
information on Fluoroflex rod, sheet and shapes

What to see at the

Radio Engineering Show
Continued from page 14)
Firm Booth
., Watertown Mas 284, 285
R‘}‘I",;{e!clm['}pan f:az:‘.lawfor airborne equip

r ting bases
ment. Ruggedized aircraft moun
for airborne equipment. Ship-board shock

isolators for naval equipment. Industrial
vibratic lator c mercia 1
ment )
Bart Laboratories Co., Inc., Belleville 9, Py
Ry \ ) comn ¢ waveguide

T bol d sph 1 flect
Beam Instruments Corp.,, New York 1 -

P, N\ 1§
B o-

a o lo ph 1 or

t ', ; bi\f‘r‘lmg wire and
cables ) « ct

and T\

Bendi{x Aviation Corp.,

Red Bank Division, R Bank, N.J 14-17
Dynamotors to meet MIL-D-24, regulated
dynamotors, high temperature motors, dc
timers, and inverters. Special and rugged

P

Bendix Radio Divislon, Baltimore 4, Md e
Type MRT.6 Coinmand-Air Scries mobile
communications unit. Type MRT-3 Rail
master communications unit. Type AN/

ARC-33 uhf Multi-Chann communica
tions unit Type MI.51 Amspeaker
Type GDF-2 vhf direction finding syste
MN.35D navigatic c

Scintilla-Magneto Div., Sidney, N.Y 14-17
Electrical conncctors, ignition analyzers

miscellancon JNition Ppieces
Eclipse-Ploneer Division, Tcterboro, N.J N
Precision components for servo-mechanism
and computing e pment including syn
chros, low inertia motors, gyros, and re
mote indicating-transmitting systems,
Berkeley Sclentific Corp.,, Richmond
Cahif 399
Electronic tachometer, direct reading fre
quency meter, uble pulse generator,
time interval ieter, electronic decimal
counting units, preset electronic counters,
nuclear scalers, count rate meters.
Berlant Assoclates, Los Angeles 16
Calif 314A

‘Network” Magnetic tape recorders, “Pro
fessional” Magnetic tape recorders, micro
phone mixer preamplifiers

Beta Electric Corp, New York 29, N.Y. S-21
High voltage power supplies, kitovolt
meters, portable projection oscilloscopes,
electronic microammeters

Bird Electronic Corp.,, Cleveland 14, Ohio 243
RF wattmeters, coaxial switches, coaxial
load resistors, and rf filters.

Bliley Electric Co., Erie, Pa 51
Quartz Crystals, crystal ovens, quartz de-

lay lines, frequency standard, crystal con
trolled oscillators

Bodnar Industries, Inc., New Rochelle,

) 506
AN-P-89 Edge-lighted plastic panels,
dials, knobs, etc., for electronic cquip-
ment. Electronic telegraph repeaters, ter-
minals, and power supplies

Boesch Mfg. Co., Inc., Danbury, Conn. 306
Hand operated type toroidal winding
machine. Automatic type toroidal winding
machine with full equipment including
shuttles. Automatic type toroidal winding
machine with 12 inch shuttle Automatic
type toroidal winding machine with con-
tinuous  winding assemb! Automatic
type toroidal winding machine for wind-

Ing miniature size coils. Automatic type
toroidal winding machine with square
window attachment

Bogue Electric Mfg. Co., Paterson 3, N.J. 407
400 cgs motor generator set, magnetic
amplifier, selenium rectifiers, and a servo
system

Bond Electronics Corp., Springfield, N.J. 503
Precision  wire-wound resistors, = wire
wound products, coils and coil assemblies
Boonton Radio Corp., Boonton, N.J

276, 277
Q-Meters, G-Meter, FM.AM signal gen-
erator, Univerter, and F)M Signal genera-
tor.

B«wg Corp., Borg Equip. Div., Janesville,
is
Precision ten-turn potentiometer, trade-

named Micropot. Ten-turn counting dial
Microdial ’

(Continucd on page 46A)
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BIGGER PLANES?

2 >
. « » Or smaller capacitors:

In the black of night a plane steals in
miles overhead. Suddenly, capacitors dis-
charge into an electronic flashtube and a
flash of light stabs through the darkness for
the briefest instant as a synchronized cam-
era shutter clicks . . . The enemy position
below is recorded on film . . . The photo
reconnaissance planestreaks homeward. . .

A normal military mission, of course . . .
but one made possible by the develop-
ment of Vitamin Q¥ energy storage
capacitors to meet the severe require-
ments of this photo-flash application.

These space-saving Sprague capacitors
literally made this type of aerial night
photography practical, since they are only
one-fifth the size and weight of capacitor
energy-storage banks composed of ‘ ‘stand-
ard’’ general duty units made to joint

)
)
| Army-Navy specification JAN-C-25.

«

¢ Vitamin Q is 2 registered trade-mark of the
Sprague Electric Company for an exclusive organic-
polymer capacitor impregnant with unusually ex-
cellent electrical and temperature characteristics

. — -

-

Like many other Sprague components,
these special capacitors were designed to
meet size, weight, and electrical require-
ments that were impossible with ‘‘stand-
ard’’ units. Naturally, the Sprague
Electric Company produces standard JAN
components by the thousands, but it re-
alizes that standards are not meant to

limit progress.
Wars are not won by standing still . . .

If your military production faces special
problems that cannot be solved by use of
standard capacitors, resistors, pulse net-
works, interference filters, or magnet wire,
Sprague probably has the answer at its
finger-tips.

Write today to the Application En-
gineering Section, Sprague Electric Com-
pany, North Adams, Massachusetts.




What's inside q
e%al/io:-.%)/m/ station ?

Because microwaves travel in straight
lines and the earth is round, there are
123 stations on the transcontinental
television route between Boston and
Los Angeles. This view of a typical
unattended station shows the arrange-
ment of the apparatus which amplifies
the signal and sends it on.

ON THE ROOF are the lens
antennas, each with its horn
tapering into a waveguide which
leads down to equipment

ON THE TOP FLOOR, where the "]
signal is amplified, changed to

a different carrier-channel and
sent back to another antenna on
the roof. Here are testing and
switching facilities. Normally
unattended, the station is visited
periodically for maintenance.

ON THE THIRD FLOOR are
the plate voltage power supplies
for several score electron tubes.

ON THE SECOND FLOOR are
filament power supplies. Storage
batteries on both floors will
operate the station in an emer-
gency for several hours, but

ON THE GROUND FLOOR is an
engine-driven generator which
starts on anything more than a
brief power failure.

Anything that happens—even
an opened door — is reported to
the nearest attended station
instantly.

Coast-to-coast HKuclre. Heluy shows
again how scientists at Bell Telephone
Laboratories help your telephone
service Lo grow steadily in value to you
and to the nation.

BELL TELEPHONE LABORATORIES

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

/

———




OUTLINE OF APPLICATIONS

2 RADIO RECEIVERS

a) | F Transformers
b) R F Tuning Coils

i) fixed L

ii) permeability tuning
¢) Antenna cores

3 TELEPHONY (Vouce Frequency and Carrier)

o) Interstage transformers
b) Transformer for matching to co- .axial cable
¢) Loading coils

d) Filter circvits (not limited to telephony)

e) Deloy lines (not limited to 'elephony)

4 PULSE NETWORKS AND TRANSFORMERS

a) Signol-shaping
b) Power—to feed magnetron directly—built up from

Ferroxcube rods
¢) Low-power—e.g., in computer opplications

MODULATION APPLICATIONS

a) Use of loss effects to aochieve AM without FM in
moduluhng Klys'ron ou'pu'

6 APPLICATION OF NON-LINEAR EFFECTS—e.g., in
saturable core reactors

a) Permeability tuning of diothermy apporatus

b) Pulse generation from sine waves

¢) Magnetic amplifiers and soturoble core reactors

RECORDING HEADS

IGNITION COILS

a) Avtomotive
b) Aircraft

S —— e
1  TELEVISION FLYBACK CIRCUITRY
a) Flybock transformers
b) Deflection yokes
¢) Correction coils—to improve sawtooth linearity
— - - — ] -

+4

RECOMMEHDED

FERROXCUBE
MATERIAL

Depends
upon
Frequency

48

e — =

3C

3C
Special grade
Special grade

Special grade

Depends
upon
Pulse width
Special grade

48

4B

= — L —t:

cirevit
| DS i -
-+ - 4

MAGNETOSTRICTION APPLICATIONS

o) Bond-pass filters
b) Transducers

M O D

FERROXCUBE conPo

E.R N

SHAPE
|

——,

U-Core
Ring segment

E-Core
E-Core
Pot-Core
Pot-Care
Pot-Core

Simple
closed
magnetic
circvit

Toroid
or rod with
saturating

'Anou OF AMERICA

A Joint Affiliate of Philips Industries and Sprague Electric Co., Managed by Sprague
50 East 41st Street * New York 17, New York * Factory: Saugerties, New York
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SIGNAL GENERATOR
FOR OMNI-RANGE RECEIVERS

Type 211-A + Frequency Range 88-140 Megacycles

Output Frequency Crystal Monitored
Amplitude Modulation 0-100%

Modulation Fidelity +0.5 db
30 cycles to 11 kilocycles

Negligible Spurious FM

SPECIFICATIONS

FREQUENCY RANGE: Maslter Oscillator: 88-140 megacycles in one
range. Vornier frequency diol has 100 divislons and is coupled to
the main tuning capacitor through o 120:1 gear drive. Each vernier
divislon is equivalent fo o 10 ke. change in frequency.
Crystal Controiled Frequencies: Either of twa crystals 110.100 me.
and 114,900 mc., accurate to +0.0035%, may be selected by o
s witch for use individually or in combination with the mastor oscil-
lator to standardize its oulpul frequency.
AMPLITUDE MODULATION CHARACTERISTICS: Two omplitude
modulation ranges, 0-30% ard 0-100%, aro provided for use with
the internal oscillator or a low distortion external oscillator. Dis-
torion Is 5% or less of 95% amplitude modulation.
{nternal Audio Osclliator: Two modulating frequoncies, 400 and
1000 cycles.
Modulatlon Amplifier: Tho internal modulating amplifier has the
following charactoristics:
Uniform response within 0.5 db. 30 cycles to 11 ke.
Uniform response within #:0.1 db. 90 cycles to 150 cycles,
Uniform response within 0.1 db. 9500 cyclos to 10.5 ke.
Phase Distortion: {(up to 60% amplitude modulation.)
Less than 0.25 degrees ot 30 cycles.
Lessthan 10 degrees of 11 ke,
AUDIO TEST VOLTAGE: This instrument contains a domodulator
or detector which supplies to front panel terminals o portion of
the demodulated carrier.
SPURIOUS FM: Less than 1 ke. ot 60% AM,
OUTPUT ATTENUATOR: Single onded piston type, adjustable from
0.2 volt to 0.1 microvolt. Output impedance as seen looking in ot
terminals of output cable is 26.5 ohms.

DESIGNERS AND MANUFACTURERS OF THE Q METER - QX CHECKER
BEAT FREQUENCY
GENERATOR AND OTHER DIRECT READING INSTRUMENTS

FREQUENCY MODULATED SIGNAL GENFRATOR

The Type 211-A Signal Generator is specifically designed for the
testing and calibrating of omni-range rad receiving equipment. It
is also well suited for laborat ry and development work where a
precision type amplitude modulated R F. signal source is required.

Careful consideration has been given 1o the location of panel
controls with respect to function and degree af yse. The main
frequency dial is located in the center of the panel, with the vernier
dial 1o the left in close Proximity, utilizing the same fiducial for
simplicity and ease of operation. Symmetrically | Cated to the right
of the frequency dial is the outpyt attenuator dial directly calibrated
in microvolts. The center panel enclosure embodies those controls
which the operator will have the greatest occasion to yse permitting
rapid, accurate settings to be made with maximym convenience

The calibration accuracy of the frequency dial settings is = (),25¢
at any point; however since crystal controlled frequencies ore’olsé
available within the instrument, zero beats may be obtained from
which the output frequency may be standardized 10 an accuracy of
about %0.025; by slipping the vernier frequency dial with resgect
to the main frequency dial. This featyre permits the identification
and checking of channel frequencies differing by as linle as 100 ke

Write today for complete details!
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hether you're talking in the simple terms of drink-
\V ing water . . . a drink for yourself . . . the needs of
a construction crew . . . or designing the latest in electronics
equipment ... capacity is important on every job. El-Menco
Silvered-Mica Capacitors meet exacting requirements over

a wide range . . . from the tiny CM-15 (2-525 mmf. cap.) to
the mighty CM-35 (3300-10000 mmf. cap.).

The safety factor of a half-filled jug is built into every
El-Menco Capacitor. Each unit is factory-tested at double
its working voltage. You are assured of dependability in
every application. El-Menco Capacitors offer peak perform-

ance for all specified military capacities and voltages.

For higher capacity values — which require extreme tem-

perature and time stabilization — there are no substitutes

for El-Menco Silvered-Mica Capacitors.

Write on your business letterhead
for catalog and samples.

9 [lllenco.

CM-35

Jobd
m
Lo

-~ -

CAPACITORS

Rodio and Television Manufacturers, Domestic and Foreign, Communicate Direct With Factory—

THE ELECTRO MOTIVE MFG. CO., INC.

PROCEEDINGS OF THE I.RE. February, 1952
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r REPLACEMENT:
Tung-Sol Tubes keep service standards
up to set manufacturers’ specifications.

INITIAL EQUIPMENT.:
Tung-Sol Tubes meet the highest
performance requirements of

set manufacturers.

TUNG-SOL ELECTRIC INC., Newark 4, N. J. Sales Offices: Atlanta
Chicago . Dallas - Denver . Detroit - Los Angeles . Newark

8a
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TOP
PERFORMANCE

MCS

and every other
microwave frequency

WORKSHOP PARABOLIC ANTENNAS are now recognized as the
top performers for all microwave frequencies. This is the result of
years of specialization on all types of high-frequency antennas
in laboratories equipped with the most up-to-date research
and test equipment in the industry. Normally, we can meet
your requirements with our standard equipment, but for special
applications, reflectors can be supplied in a wide range of sizes
and focal lengths.

Frequency Range 1990 to 2110 Mcs,
Input Impedance 52 ohms nomincl

VSWR 1.25 to 1 or better over bond
MOdel 2000 Pawer Rating 1 kw. continuous
Palarizatian Either verticol or herizental ovoiloble ot
A time of installotion.
Reflectar Size 48" 72" 96" 120"
Suin YWy 'cptoes, 7 30 32 345
over isotrapic radiator)
Half Power Angles (H plane) 9.2° 5.75° 4.25° 3.25°
(E plane) 10.28° 6.4° 4.55° 3.65°
Side Labes 20 db down ot better
Input Cannectian Weatherpreof type “N" fitting. Special fittings

ore available for RG-8/U, RG-17 /U or % " copper
line. Specify when ordering.

Dish Heaters Avoilable for all models. Copocities ronge from
400 to 4000 wotts,

OTHER STANDARD MODELS

FREQUENCY GAIN® HALF POWER ANGLE*
MODEL NO. (MCS.) (08.) E Plane H Plone
940 920-940 19.0-28.0  19.75°-7.8° 17.75%¢6.9°
7000 59257425 360430 3.24°136° 2.86°191° ’

*Gain and Half Power Angles are dependent an size ond
frequency of parabalas, — 4, 6, 8 or 10 foot diomater.

ER /NN

e

Write for Parabolic Antenna Catalog

The WORKSHOP ASSOCIATES

DIVISION OF THE GABRIEL COMPANY

Specialists in High-Frequency Antennas

FREE SULIDE RULE—This pocket slide rule quickly computes diameter,
wavelength, ongle ond gain for parabolic antennas, Reverse side
carries FCC frequency allacations, conversion tables and other data.
Write for your copy. 135 Crescent Raad, Needham Heights 94, Massachusetts

104 PROCEEDINGS OF THE I.R.E.
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CLARE RELAYS

TYPE "K"

Special Features
which make these relays first

choice of exacting design engineers

THE CLARE Type "K' RELAY

fast operation—adequate contact pres-
sure—high resistance ‘o shock and vibra-
tion—long life—small size—1%2"” x 1%4"”
x .

THE CLARE Type "KX' RELAY

Same features as Type “K” but adds
greater operating range and increased
sensitivity by use of a slightly longer coil
which can be safely wound to a maximum
resistance of 8000 ohms. Size: 13%4” x
", x 17,

THE CLARE Type ''R" RELAY

Same basic features as Type "K' but adds
still further sensitivity and operating range
1o the Type "KX“ by the use of a coil
which is not only longer but of increased
diameter to provide even greater wind-
ing space. Size: 174" x 1%4” x 17,

THE CLARE Type "N' RELAY

Same basic features as Type “K" but de-
signed for operation on extremely low
power. This results from o close-coupled
magnetic circuit, generous use of magnetic
iron and unusually efficient coil design.

Sizes 154”7 x 1A x 1¥n”.

TYPE "N"

@® The Clare Type "K” Relay was the first of the famous CLARE line of
small, lightweight, telephone-type relays. Tt is still the mainstay of design
engineers who guust have superior relays to operate in extremely small space.

Tts fast operation, adequate contact pressure, high resistance to shock and
vibration, long life and complete all-around dependability have met many
complex requirements.

The other three relays shown here supply all these advantages of the Type
“K”, but each adds certain other features to meet such specifications as a
greater operating range, greater sensitivily or operation on extremely low
power. All except the type “*N” retain the reed armature suspension of special
alloy which engineers recognize as one of the subtler reasons for the superior
performance of these small CLARE Relays.

Clare sales engineers are located in principal cities to give you first hand infor-
mation on the entire line of CLARE Relays . . . all of them designed to meet
the most exacting relay requirements. Call them or write to C. P’. Clare & Co.
4719 West Sunnyside Avenue, Chicago 30, linois. In Canada: Canadian
Line Materials, Ltd., Toronto 13. Cable Address: CLARELAY.

All relays available in hermetically sealed form

All of these four CLARE
small relays are available
enclosed in hermetically
sealed steel containers.
Connection diagrams are
permanently imprinted on
the base of the enclosure
by silk screen process.

See us at Booth No. 204 1952 Radio Englneering Show

CLARE RELAYS

...First in the Industrial Field



electronic components
.. accepited by the Tndustny!
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Types C&D

Rugged, dependable and low cost
capacitors. Available in 52 stand-
ard single and dual models from
12 to 496 mmfd. and voltage rat-
ings 3,500 to 11,000 volts. Extreme
rigidity assured by heavy aluminum
end frames, .051" plates, 5/16"
tie rods. All are equipped with %"
cadmium plated shafts, laminated
phosphor bronze rotor contacts and
Steatite high frequency insulators.
Mounting brackets furnished for
normal or inverted mounting. Panel
space required: Type C, 5%" wide
x 5%" high; Type D, 4%"” wide x
4” high.

Type M Miniatures “Space Savers”

Smallest air variables ever built.
Manufactured to extremely close
tolerances these Lilliputs are quality
condensers, Features of their con-
struction are: Steatite insulation,
split sleeve bearings, beryllium cop-
per rotor contacts. Finish of metal
parts is nickel plate. Capacitances
of stock models range from 1.5 to

JOHNSON manufactures a wl.)e socket
mitting and industrial application.

functional design, low loss ins
contacts.

BAYONET SOCKETS

123-21158 "fifty watt” socket pic-
:::ed is an example of JOHNSON b::.r-
onet type transmitting sockets. Stea |,e‘
base insulation extends under ¢o:'o¢|-
to prevent arcs 10 ground. Double ev:|
lium copper ﬁlomen"c?n'och ho'r! e
high current with minimum hea ,nagd
Heavy aluminum she". provides ’,t?,n
support for the tube in any position.

SEPTAR SOCKETS

The 122-101 socke? o«ommodo'o;z;:’l‘l
Septar based VHF tubes such o;‘,w g
and B32's. The ventilated base shi oris
designed for mounting of bu'Lon il
bypass condensers at the tube Kby
inals. Contacts :nd m"'o‘:';?::‘f“w.
silver plated and recesse e
ic i i o prevent axial m
:':n:n"él:r'\lo:nﬂ: o:d retaining springs

hold tube securely.

D

% JOHN‘S.ONOOO‘tha?m/

JOHNSON CO.,

JOHNSON

Characteristics of all types are:
olation and permanently positive

Type L Variables

Built for the gruelling applications
where dependable performance is
a must. Tie rods soldered directly
to ceramic end frames. Rotor and
stator assemblies full soldered con-
struction. No parts can work loose
— capacity can’t fluctuate. Metal
parts are brass, plated with corros-
ion resistant Bright Alloy. Numer-
ous sizes single, dual, butterfly and
differential types from 11 to 200
mmfds. available with .030” spac-
ing. Manufactured with .020”, .060"
and .080” spacing to special order
in production quantities. Panel
space required is 1%” square,

19 mmfd. in single, butterfly and
differential types. Mounting area
required is %" x 3%”. Flats on single
hole mounting bushing keep con-
denser accurately positioned. 3/16"
diameter shaft is slotted, may be
tuned with either knob or screw
driver.

for virtually every trans-

MINIATURE SOCKETS

For 7 pin miniature 'ubo.s JOHNSON
offers the 120-277B miniature socket
equipped with shield boso.o.nd 12(?-267
for applications not requining shneldt.
Both have Steatite inw!ohon with float-
ing phosphor bronze silver pl?'ed ¢7n-
tacts. Lengths of shie’lds oxolloblo‘ or
the 120-277B are 1%, 1% and 2%

WAFER SOCKETS

JOHNSON wafer 10(\1?05 are sir:ple
ond sturdy. Insulation is grade L. "'t:v
better glazed and imp.vegno'ed Stea f"

Contacts are brass with steel ve'onkn.n g'
springs and cadmium plo'etf h|v|e
heads are recessed and mounting oles
bossed to permit 1ub-.¢.hossu mounting
Locating grooves fuclh'o.'o tube inser-
tion. Available for 4 pin 5 6,7 pin
med. and octal based tubes.

WASECA,

PROCEEDINGS OF THE I.R.E
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RED BANK DIVISION OF BENDIX AVIATION CORPORATION

Export Sales:

PROCEEDINGS OF THE I.R.E.

...Js Prepared fo
Design Dynamotors

fo M/IL-D-24
for Quantity
Production...

@ The design and manufacture of dynamotors for
military service has been Red Bank’s business for
over ten years. The requirements of the new dyna-
motor specification MIL-D-24 therefore include
many of the features that are incorporated in
all Bendix dynamotors. When compliance with
MIL-D-24 is required, Bendix engineers will work
with you to design a unit exactly fitting your needs
and will prepare the detailed supplementary
specifications covering your model as required by
MIL-D-24. Following approval and assignment of a
military designation, Bendix production will be

geared to your schedule. Write direct to:

RED BANK, NEW JERSEY

Bendix International Division, 72 Fifth Avenue, New York 11, N. Y.

February, 1952

Visit us in
Booths 14—17
at the Radio

Engineering Show

March 3—6

AVIATION CORPORATION

13a




Fast-operating -bp- analyzers give you accurate, de-
pendable distortion and wave form measurements at
appreciable savings in engineering time. -hp- instru-
ments shown here provide complete coverage between
20 cps and 20 kg; they are basic equipment in labora-
tories, radio and television stations and on production

lines everywhere. Each instrument has the trafh’tional
-bp-family characteristics of simple operation, minimum
adjustment, independence of line voitage or tube
changes, generous overload protection and sturdy
construction from quality components. For complete
information, see your -bp-ficld engincer, or write direct.

For TOTAL DISTORTION MEASUREMENTS

ANY FREQUENCY BETWEEN
20 AND 20,000 c.p.s.

—f

AMPLIFIER GAIN, db

It
20 200 2000
FREQUENCY, ¢.p.s,

20000

Figure 1. Rejection Charocteristics, -hp- 330 series

-hp- 330B DISTORTION ANALYZER (left) is an unusually
versatile instrument offering fast, accurate measurement of
distortion values as low as 0.1% at any frequency between 20
cps and 20 kc. The equipment also quickly determines voltage
level and power output, measures amplifier gain and response,
measures audio noise and hum (direct readings), determines
unknown audio frequencies and serves as a high-gain, wide
band, stabilized amplifier.

This equipment is actually three instruments 1n one. It
includes a high-quality 20 db amplifier with less than 0.1%
distortion, a tunable rejection filter offering almost infinite
attenuation at any one frequency (sec Figure 1), and a wide
range, high sensitivity VTVM offering flat response from 10
Cps to 100 kc. All of these elements are usable separately, and
the amplifier may be cascaded with the VTVM to measure
voltages as small as 100 yv.

For BROADCAST MEASUREMENTS

-hp- 330C DISTORTION ANALYZER, for FM measurements,
is identical with -4p- 3308 except that indicating meter move-
ment has VU ballistic characteristics meeting F.C.C. require-
ments for FM broadcasting.

-hp- 330D DISTORTION ANALYZER s designcd for both AM
and FM measurements. It includes an AM detecror to rectify

AM carrier, plus meter movement having VU ballistic charac-
teristics meeting F.C. C. requirements for FM.

HEWLETT-PACKARD COMPANY

2371-1PAGE MILL ROAD -

PALO ALTO, CALIFORNIA, U.S.A.

FIELD ENGINEERS IN PRINCIPAL AREAS
Export: Frozor & Honsen, Ltd., Son Froncisco, New York, Los Angeles

14a

HEWLETT-PACKARD
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-hp- 300A HARMONIC WAVE ANALYZER (right) is a selective voltmetet
measuring the value of individual components of complex waves. Its variable
selectivity is the key to its speed and versatility of operation. When wave
components are close together, a unique selective amplifier can be narrowed
to accept only desired components. When components are far apart, selectivity
may be broadened to speed measuring without sacrificing accuracy. This
feature is also important when measuring waves (such as in sound tracks)
where some EM is present. The equipment is also ideal for analysis of
noise, broadcast amplifier and network characteristics, recording devices,
rotating machinery, hum and for all types of audio distortion measurements.

-hp- 300A is direct reading, covers the audio spectrum from 30 cps to 16,000
cps, and makes possible full-scale readings with inputs of 0.001 to 500 volts.
Selectivity may be varied between limits shown in Fig. 2.

For TRANSIENT and FREQUENCY RESPONSE

-hp- 210A SQUARE WAVE

GENERATOR provides a conven-

ATTENUATION IN D8

ient,rapid method of determining

transient and frequency response t
in a single measurement. It is

1

widely used for testing receivers, video amplifiers, networks r—'—"'*) P TR R Mo 1
and transmitters; to measure time constants Of provide a | { uses rance | | |
time base; to check cathode sweep circuits, indicate phase [ Verioble seleciviy, measwiog | ‘
5 : p- J00A Wave form onolyshs. 30 cps to 16 k¢ ronge | mv 1o 00 v. $% | ss2s.00t
shift, transient effects or frequency response, to generate 1 acewocr.
. L S 1 N RS- 1
harmonics or control electronic switchers. ; Measure totol hor-
; hp- JI0A monic distortion ot 2 | 400 cps ond $ ke Requires seporate detector, $75.00°
The 210A is an excellent, easy-to-use source of square | | tesdeauendier _ —
waves for production line tests and laboratory use. High- oy || ey || D oo | 15000-
quality square waves are generated over frequencies from | e woqmnio_| Mlewrite | j
1 1 Measures tolal dis- ) |
20 cps to 10 ke, 1nd the equipment provides usable square o 1200 e wcodos g smpiter | 430,01 |
| tvnoble.
waves up to 100 kc. S ... S SR e 14
4p330C | Forem :.:::n 20 | YTVM hot seciel charactoristics
N ANALYZERS | | mwwnn.‘ DS o meat F C.C. requirements. $423 00t
LOW COST DISTORTIO | = RS Bl S
) “ N includes AM detector ond ol |
-hp- 320A/8 DISTORTION ANALYZERS are simple, low- | #2300 ] Wemnto 20k | TG0 L TEE roauramenn | SO
cost devices for determining total harmonic distortion in B ; S -
audio frequency apparatus. They are particularly useful for - _SQUARE WAVE GENERATOR
igh- 1 -hp- For rapid determi
high spe?d production tests. -bp 320A operates at two fixed { o 2108 }’ T [ I P e M P
frequencies: 400 and 5,000 cps. -hp- 320B operates at five L S| = -

fixed frequencies: 50, 100, 400, 1,000 and 5.000 cps. Both
models require an extemal detector.

@ INSTRUMENTS

*Rock movnting avoileble ot $5.00 eatra codl.
tRock mouming evelleble ot no eatva cost.

Doto Subject 1o Change Without Notice.

* Prices 1.0 b Pole Alto, Celifornia.

PROCEEDINGS OF THE I.R.E. February, 1952
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RELAYS and CONTACTORS

Fifty ampere Contactor in gen-
eral purpose Type 1 Enclosure.

10A

Do you need small relays from one to
eight poles . . . or contactors up to
900 amperes? You will find these
units, and many more, in the Allen-
Bradley line, factory-tested for mil-
lions of maintenance-free operations.

Type BX universal relays have in-
terchangeable normally open and
normally closed contacts. No assem-
bling to change from normally open
to normalily closed contacts. A few of
the relays in the Allen-Bradley line
are illustrated above.

Write for Bulletins 700 and 200.

&P P

o

9.

Type BX Universal A-C Relay—in
Enclosure

Type BM Mechanically Held Re-
lay—No Hum

Type CL Low Coil Current Relay

Type BA 3-Wire Thermostat Relay
—Open

Type BX 8-Pole Universal Relay—
Open

Type B 2-Pole A.C Relay—Open

Type BX Universal A-C Relay
Open

Type BM Mechanically Held Re
lay—Open

Bulletin 202 2-Pole D-C 25-Am-
pere Relay

A"en-Bradley Co., 114 W. &B_ Greenfield Ave., Milwaukee 4, Wis.

ALLEN-BRADLEY

PROCEEDINGS OF THE I.R.E
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Ferramics offer many
important advantages
as an electro-magnetic
core material. The re-
sult has been wide
adoption of this ma-
terial in commercial
and military electronic
applications. We would
welcome an opportu-
nity to tell you how
Ferramics can improve
your components. For
complete information
call or write today.

P GeneraL

18 ses STONTL COROOPITIES 2

S

General Ceramics' FERRAMICS are
soft magnetic materials featuring:

e HIGH PERMEABILITY

e HIGH VOLUME RESISTIVITY

e HIGH EFFICIENCY

o LIGHT WEIGHT

e ELIMINATION OF LAMINATIONS

(= ? h. .
. ¥
TYPE OF FERRAMIC MA 1AL
PROPERTY UNIT 890 €159 E212  H-419  I-l14l 3472
Initiol permeability - 95 220 750 850 600 330
at Imc/sec

Maximum permeability - 183 710 1710 4300 1010 750
Saturation flux density Gauss 1900 3800 3800 3400 1540 2900
Residual magnetism Gauss 830 2700 1950 1470 660 1600
Coercive force Oersted 30 21 0.65 0.18 0.40 .80
"""’:"‘;"“;,';I‘;:'f:‘f:;imy %/°C 004 04 0.25 0.66 03 0.22
Curie point °C4 260 330 160 150 70 180
Volume resistivity Ohm-cm 108 102 4x10% 1x104 x10° —
Loss Factor: at 1 mc/sec — 00016 .00007 00008 00030 0003 000055

at 5 mc/sec — oo 0008 002 00155 005 -

at 10 mc/sec — — - — 00275 - —

High frequency materials are availoble up to approximately 150 megacycles; write for details.

187 TO 375

6-32 THREAD

<slor -

CERAMICS anp STEATITE CORP.

Telephone: Perth Amboy 4-5100

’ GENERAL OFFICES and PLANT:

KEASBEY, NEW JERSEY

MAKERS OF STEATITE, TITANATES, ZIRCON PORCELAIN, FERRAMICS, LIGHT DUTY REFRACTORIES, CHEMICAL STONEWARE, IMPERVIOUS GRAPHITE

Visit us at the I.R.E. Show, Booth 47

17A




Available in diameters, wall thicknesses and lengths to meet
regular or special adaptations.

CLEVELITE

Grade E ...... Improved post cure fabrication and stapling.

Grade EX .. Special grade for TV deflection yoke sleeve.

Grade EE .. ... Improved general purpose.

Grade EEX . .Superior electrical and moisture absorption
properties.

Grade EEE .. Critical electrical and high voltage applications.

Grade XAX ... .Special grade for government phenolic specifi-
cations.

COSMALITE

Grade SP Post cure fabrication and stapling.

Grade SS ... ... General purpose.

Grade SSP .. . General purpose—punching grade.

Grade SLF .. . Thin wall tubing—high diclectric and compres-

sion strength.

Cleveland Container Co. is known
EXCELLENT SERVICE

PROMPT DELIVERIES.

for its and

See our exhibit $207 at the Radio Engi-
neering Show in New York City, March 3-6.

184

% CLEVELAND CON

62

PLANTS AND SALES OFFICES at Plymouth, Wisc,, Chicago, Detroit, Ogdensburg, N.Y, Jomesburg, N, J

TUBING

LAMINATED PHENOLIC

.. . meets the most exacting requirements of the elec-
tronic and electrical industries!

Whether to insulate the live electrical parts of a rec-
tifier, a high voltage transformer, or any one of count-

less other applications . . . satisfaction is ensured.

For wherever physical strength, low moisture absorp-
tion, high dielectric strength, low loss and good ma-
chineability are of prime importance . . . the com-

bined electrical and physical properties of CLEVELITE
and COSMALITE are essential.

DEPENDABLE * ECONOMICAL * LONG LASTING
Why pay more? . . . for the best call CLEVELAND

*Reg. U. S. Pat. OF.

TAINER

CLEVELAND 2, OHlO

Ol BARBERTON AVE.

ABRASIVE DIVISION ot Cleveland, Ohio
CANADIAN PLANT: The Clevelond Contoiner, Conada, L1d, Prescotr, Ontarie

REPRESENTATIVES

NEW YORK AREA R.T.MURRAY, 604 CENTRAL AVE, EAST ORANGE, N. J.
NEW ENGLAND  R. S, PETTIGREW & CO., 62 LA SALLE RD., WEST HARTFORD, CONN

CHICAGO AREA  PLASTIC TUBING SALES, 5215 N.RAVENSWOOD AVE. CHICAGO

PROCEEDINGS OF THE I.R.E
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NEW! FOR
VHF - UAF..

TYPE 907
sweep frequency

generator

24

FREQUENCY
RANGE:
35 TO 900
MEGACYCLES

)
MINIMUM
OUTPUT VOLTAGE:
1 VOLT
L)

DIRECT READING
FREQUENCY DIAL:

CONTINUOUSLY
VARIABLE
OUTPUT 'he Type 907 is a fundamental oscillator which can be
IMPEDANCE: swept in frequency over a band of not less than 10 mc/s
75 OHMS-BNC : for a center frequency of 35 mc/s. The sweep width
CONNECTOR . is greater than 20 mc. for carrier frequencies above 60 mc/s.
, Output is continuously variable over a voltage range
MINIMUM of 10 microvolts to 1 volt. Internal blanking circuits
SWEEP WIDTH provide a “true zero” base line for an oscilloscope display.
ABOVE 60 MC/S: For further information concerning this instrument and
20 MC/S additional UHF-VHF equipment, address inquiries to
Dept. R1, or visit us at the IRE Show, Booths 268-269.
RESEARCH
& DEVELOPMENT COMPANY . Inc
55 JOHNSON ST.,, BROOKLYN 1, N. Y.
-

Type 904 Type 584

r N VHE-UHF UHF
- Type 396-A » Noise Frequency
> i — 2
, Balun . e Generator Meter
Balance-Unbalance Transition m -
n, -
provide: a fow YSWR transition belween permits diroct is a high Q
50 ohm wunbolonced 1o 300 bolance mecosurements of noize factors as high as Frequency
tronsmission line over a frequency ronge 20 db tor r-t amplificrs and receoivers Metar covering the
of 470 10 890 mc/s. operoling from 10 to 1000 mc/s. band of 470 to 890 mc/s.
PROCEEDINGS OF TIIE I.R.E February, 1952
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enyon
TRANSFORMERS

FOR STANDARD AND SPECIAL
APPLICATIONS

KENYON
TRANSFORMERS
FOR
JAN Applicotions

Radar For more than 25 years, Kenyon has led the field in producing premium
Broodcast quality transformers. These rugged units are (1) engineered to specific

Atomic Energy Equipment .
gy tquip requirements (2) manufactured for long, trouble-free operation (3) meet all

Special Machinery
. Army-Navy specifications.
Automatic Controls y y sp

Experimental Laboratories Werite for details

KENYON TRANSFORMER CO., Inc.
840 Barry Street, New York 59, N. Y,

See Us at Booth No. 56

" PROCEEDINGS OF THE |.R.E February, 1952




WILBUR B. DRIVER
R 3ol I e i sl s
- ey Bl %% 7 o) 2t eX)

. [y
e Ny SRR " e

WILBUR B. DRIVER COMPANY

150 RIVERSIDE AVENUE, NEWARK 4, NEW JERSEY

PROCEEDINGS OF THE I.RE. Fcbruary, 1952




W

TOWERS

SELF-SUPPORTING AND UNIFORM CROSS-SECTION GUYED TOWERS
e e v B K. N il Tennesio A TRUSCON STEEL COMPANY

TRUSCON

Visit the Truscon Booth, No. 230, at the IRE Convention, 1072 ALBERT STREET, YOUNGSTOWN 1, OHIO
Grand Central Palace, New York City, March 3 thru 6. Subsidiary of Republic Steel Corporation

24 PROCEEDINGS OF TIE 1 R.E Febrvary, 1952




The newest addition to Sperry’s Microline” is
Model 296B Microwave Receiver for laboratory use.

This instrument is an important addition to SPERRY
the microwave laboratory where a good secondary
standard of attenuation is required.

MICROLINE

The versatility of Model 2968 permits measurements
to be made at all microwave and UHF frequencies.
In addition to its use as a secondary standard RECEIVER FOR
of attenuation, this receiver has many
other uses . .. one of the more important
eing antenna pattern measurements.

ACCURATE
MEASUREMENTS

AT MICROWAVE

FREQUENCIES

Model 296B Microwave Receiver

< AR, .2 30 Mc Amplifier Gain: 70 db + 30 db preamp gain
— 15 db insertion loss.

Model 2968 consists of a 30 mc - lifier,
d S ONG PReShp 1T IF Bandwidth: 1.8 Mc.

IF amplifier and precision 30 mc waveguide

below cut-off attenuator. Included in the receiver Attenuator: Inscrtion loss 15 db: 80 db attenuation
is a well-regulated klystron power supply. rung.c with detent positions at 10 db steps.
Klystron stability is assured by self-contained. Local 8:::’1‘;':0' v’::l’l:v:or "S‘UP’; ”:fngcun: supplybl
automatic frequency control circuitry. positive grounded. Rc};‘c:lor:' Isul::::lj; )c{ovndl?r:uofx‘sly
Our Special Electronics Department will be happy variable from —10 to —500 volts with respect
to give you further information on this 10l h ey

instrument as well as other Microline equipment. Accessories Supplied: One pre-amplificr, one pre-
amplifier power cable, onc klystron power cable.

. ear.0fe, two 30 Mc |F cables.
Accessories Needed: Local Oscillator Klystron
GVROSCOPE COMPANY ¢

DIVISION OF THE SPERRY CORPORATION

GREAT NECK, NEW YORK - CLEVELANO - NEW ORLEANS - BROOKLYN - LOS ANGELES - SAN FRANCISCO - SEATTLE
4N CANADA — SPERRY GYROSCOPE COMPANY OF CANAOA LIMITED. MONTREAL, QUEBEC

Visit our booths 57-58-59 at the Radio Engineering Show, Grand Central Palace, March 3-6.




WILCOX

ELECTRIC COMPANY

Fourteenth and Chestnut

KANSAS CITY 1, MISSOURI, U.S5.A.

VV

Pan American World Airways System Selects
WILCOX Type 408A Transmitter and Type 305A Receiver
for Idlewild International Airport VHF Installation

New features offered in fixed frequency equipment for the 118-132 mc/s band:

50 WATT TYPE 408A TRANSMITTER

1. Automatic coaxial transfer relay permits operation of transmitter and receiver
from same antenna.

2. Compact design requires only 8% inches of rack space.

3. Only thoroughly proven octal and transmitting type tubes are used in R.F.
stages.

4. All controls and adjustments accessible from the front.

5. .005% frequency stability without temperature control,

TYPE 305A RECEIVER

1. New noise limiter means better reception. With a pulse type noise 33 times
as strong as the desired signal, the receiver outputis clearly intelligible.

2. Spurious frequency responses are all at least 100 db below the desired
signal.

3. Selectivity permits 100 Kc. adjacent channel operation,

H

. The front panel is easily removable, exposing all mounted parts for inspection
and maintenance.

5. Simple, conventional circuits minimize the number and types of tubes and
require no special training, techniques, or test equipment.

Wm 7dddq for complete information and specifications on the Wilcox Type 408A

Transmitter and the Type 305A Receiver.
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104 Series

1000 V (RMS)

Flange Diometer .200

Mounting hole %"

Electrode treatments
SW ond L

~—

N/

>

o7
109 Series
2500 V (RMS)

Flange diameter -';%"

Mounting hole 75"
Electrode treatments
TH, HT, FP, HTL,
ond FPSW

l)’

112 Series
3000 V (RMS)
Flonge diometer 2"
Mounting hole %"
Electrode treatments
HTL, HT, FP, FPSW,
ond FPNH

105 Series
1500 V (RMS)
Flange diomefer .250
Mounting hole 75"
Electrode treatments
SW ond L

110 R Series
3000 V (RMS)
Flange diamefer 75"
For exterior mounting
Electrode treatments
HTL, HT, FP, FPSW,
and FPNH

112 R Series
3000 V (RMS)
Flange diameter 2"
For exterior mounting
Electrode treatments
HTL, HT, FP, FPSW,
FPNH ond FP Threaded

&

O\

105 TB-FP

106 FP
1500 V (RMS)
flange diameter 19/64"
Mounting hole 75"
Electrode treatment
FP only

el

Glass to Steel for a

¢

107 Series
2000 V (RMS)

Flange diometer 75"

Mounting hole 15/64”

Electrode treatments
TH, HT, FP, HTL,
ond FPSW

+

108 Series
2000 V (RMS)

Flange diameter %"
Mounting hole ¥3”
Electrode treatments
TH, HT, EP, HTL,
ond FPSW

¥

True Fused Hermetic Seal

Protect Sensitive Electrical Components from

DIRT
FUMES

MOISTURE

CHANGING PRESSURES

GENERAL SPECIFICATIONS

materials = - CR. steel disc and steel
electrodes. Interfused with glass.

finish - - fused electro tin plate.
voltage test =« see individual ter-

minal.

pressure fest -« 12 pounds gauge.

insulation test -« 10,000 megohms
ofter salt woter immersion.

sudden thermal shock fest ee

dry ice to boiling water.

Key to Electrode Treatment Avallable on These Terminals

FQ0 ¢l |

HTL

lOOPED HOLLOW
TUBE LUG

TUIRET FlATTENED
HEAD AND PIERCED

NAIl S"AIGHT
HEAD WIRE

1500 V (RMS)

Flange %" hex.

Mounting hole " .
28 threaded %—

Electrode treatment

FP only

TERMINALS »

~m PROTECT PRODUCT

v PEMOHIAHCE/ “: Fus‘T E
£ < THE CORPORATION

fnue‘\

See us af booth No. 360, Radio Engineering Show

6028 FERNVIEW AVENUE - CINCINNATI 13, OHIO

PLETE LINE AND
ENGMIEERING DETAILS -- DEPT. A




WATERMAN PIONEERING

~- -

Model S-4-A

Model S-5-A

PULSESCOPES are Oscilloscopes to portray the attributes of the pulse: such as shape,
amplitude, duration and time displacement. Both of the PULSESCOPES have Video ampli-
fiers with frequency response up to 11 megacycles with Video delay of 0.55 microseconds
and pulse rise and fall time better than 0.07 microseconds.

S-4-A SAR PULSESCOPE —Video Sensitivity 0.5vp
to p/in. S Sweep 80 cycles to 800KC, either trigger or
repetitive. A Sweep 1.2 microseconds to 12,000 micro-
seconds. R Delay 3 microseconds to 10,000 micro-
seconds directly calibrated on precision dial. R Pedestal
(or Sweep) 2.4 microseconds to 24 microseconds. In-
ternal Crystal Markers 10 microseconds and 50 micro-
seconds. Size 9'gx 114 x 1713”". Weight: Less than
32 pounds.

WATERMAN RAYONIC TUBE DEVELOPMENTS

Since the introduction of Waterman RAYONIC 3MP1 tube for miniaturized oscillo-
scopes, Waterman has developed a rectangular tube for multi-trace oscilloscopy. Identi-
fied as the Waterman RAYONIC 3SP, it is available in P1, P2, P7 and P11 screen
phosphors. The face of the tube is 1!5"" x 3"’ and the over-all length is 91,7 Its unique
design permits two 3SP tubes to occupy the same space as a single 3" round tube, a
feature which is utilized in the S-15-A TWIN-TUBE POCKETSCOPE. On a standard
19" relay rack, it is possible to mount up to ten 3SP tubes with sufficient clearances for
rack requirements. All RAYONIC cathode ray tubes are available in P1, P2, P7 and
P11 phosphors. We are authorized to supply 3SP1, 3JP1 and 3JP7 with JAN stamp.

S-5-A LAB PULSESCOPE —Video Sensitivity 0.1vp
to p/in. Sweep 1.2 microseconds to 120,000 micro-
seconds with 10 to 1 expansion. Sweep either trigger
or repetitive. Internal Markers synchronized with
Sweep from 0.2 microseconds to 500 microseconds.
Trigger Generator and built-in precision amplitude
calibrator. Completely cased. Size: 16),x 1414 x 1414",
Weight: Less than 60 pounds.

3 SP All RAYONIC tubes listed below operate on 6.3 volts heater with .6 amp. current. 3 MP

PHYSICAL DATA

TYPICAL VOLTAGES

DEFLECTION

FACTOR V/IN. MAX. VOLTS

TUBE

Foce Length Base Anode ¥ 3 | Anode = 2 | Anode = 1 Grid # 1 D1to D2 D310 D4 | Anode = 3~ r;n:de o

3 inch

T 3000 1500 [ 30010515 | —22.510 —67.5| 12710173 | 9410 128 |

10 inches Diheptal

Round iy o 4000 2000 | 40010650 | —3010 —90 | 17010230 | 12510 170
Smoll 1000 | 20010 350 Oto —68 | 14010190 | 13010 180 |

1 4000 2000

—_— ]

3 inch

amep 8 inches Duodecal

1/2x3

Round 12 Pin 2000 400 10 700 Oto —126 28010 380 -26000 360 |
Smoll 1000 16510 310 s

2500

—28.510 —67.5| 731099 | 521970 |

3sp 9.12 inches| Duodecal

inches 12 Pin 2000 33010620 | —58to —135 14610198 [10410 140 |

2750

IRE SHOW, MARCH 3rd THRU 6th AT BOOTH 29



HIGH GAIN E WIOE BAND
INDUSTRIAL o POCKETSCOPE
POCKETSCOPE MOOEL S-14-A —

HI, WIDE and HANDSOME POCKETSCOPES are
characterized by small size, light weight, and out-
standing electrical performance. All units have fre-
quency compensated attenuators as well as non-fre-
quency discriminating gain controls. All units have
both periodic and trigger sweeps from 145 cycle to
50KC. The amplifiers are direct coupled thus fre-
quency response starts from 0 cycles. No peaking coils
are used, thus, the transient response is good. Full
expansion of trace, both vertical and horizontal, is
built in. Means for amplitude calibration are pro-
vided. DC coupling in _EOCKETSCOPES provides
unusual stability of the trace, regardless of the line
voltage changes or variations of impedances in the

\
:

The Model S-11-A Industrial & Tele-
vision POCKETSCOPE is a small,
compact, lightweight instrument for
observation of repetitive electrical cir-
cuit phenomena. The Industrial &
S-11-A Television POCKETSCOPE is a com-

plete cathode ray oscilloscope incor-
porating the cathode ray tube, vertical, horizontal,
and intensity amplifiers, linear time base oscillator,
blanking, synchronization means and self-contained
power supply. The Industrial & Television POCKET-
SCOPE can be used, not only for AC measurements,
but for DC as well, inasmuch as it has vertical and
horizontal amplifiers which are capahle of reproducing
faithfully within —2 db, from 0 to 200KC. The sen-
sitivity of the vertical and horizontal amplifiers is high
and is in the order of 100 mv rms/in

\

L
WATERMAN PRODUCTS

WATERMAN LINE-UP

CKETSCOPE.

WIDE
\‘

TWIN TUBE

MODEL S-14-B POCKETSCOPE

MODEL §-15-A

input circuit. ‘The HI, WIDE and HANDSOME
POCKETSCOPES are the outgrowth of Waterman
pioneering of the first commercial miniature oscil-
loscope, which has proved to be useful and reliable over
a period of years. Combination filter and graph screens
are used for better visibility, thus traces can be observed
even under high ambient light conditions. Binding posts
for convenience of connections, with an effective shield,
are used. S-14-A has sensitivity of 10 mv/inch with
pass band above 200KC. S-14-B has sensitivity of 50
mv/inch with pass band above 1 megacycle. S-15-A is
similar to S-14-A except that it has two independent
CR Tubes for multi-trace oscilloscope work. Acces-
sories such as carrying cases and probes are available.

Model S-12-B  RAKSCOPE
has the features of S-11-A
POCKETSCOPE, plus. The
RAKSCOPE is JANized and
the government model number
is 0S-11. The Sweep, from 5
cycles to 50KC is either repetitive or triggered. Vertical
and horizontal amplifiers are 50 millivolts rms per inch
with band pass from 0 to 200KC. Special calibrating
circuitry is provided for frequency comparison. Both
the vertical and horizontal amplifiers are identical and
use no peaking. The panel is only 7’ high and the
scope fits standard rack. The functional layout of the
control permits ease of operation.

S-12-B

WATERMAN PRODUGTS CO., ING.

PHILADELPHIA 25,

PENNA., U.S.A.

CABLE ADDRESS, POKETSCOPE, PHILA.
Manufacturers of POCKETSCOPES@ + RAKSCOPES@ + PULSESCOPES® and RAYONIC TUBES®




72" D'.e Cast A'UMinum JdckefS l Complete assemblies with

Permendur, steel or alumi-

v Sand Cast Aluminum Jackets > num bases. inserts and

Wit

netized and stabilized as
required.

¥r Celastic Covers
See Us at Booths No. 25 & 26 /

| ;&ﬂ; THE ARNOLD ENGINEERING (JoMPANY-

SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION
i General Office & Plant: Marengo, lllinois

| 8
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General Electric can show you how to
make wider use of JAN-C-25 capacitors

From vears of experience in manufacturing paper-diclec-
tric capacitors, General Electric can show you how to
make wider use of your JAN capacitors.

These capacitors are used in thousands of applications

primarily d-c at rated voltages and temperatures. How-
ever, most JAN units can be operated at other voltages
and under widely varying conditions.

For example, actual life tests have shown that a
General Electric 1 muf. CP 70 unit rated for a minimum
life of 10,000 hours at 1000 v. d-c and 40 C or 700 v.

d-c and 85 (, can also be used at:

GENERAL @3 ELECTRIC

PROCEEDINGS OF THE 1L.R.E. . February, 1952

Higher voltages—1380 v. d-c at 85 C for 500 hours.
1300 v. d-c at 85 C for 1000 hours.

Higher temperatures—105 at 525 v. d-¢ for 500 hours.

AC voltages— 440 volts, 60 or 400 cycles
with normal JAN-C-25 derating.

General Electric has similar data for most of its JAN
units, showing how each may be operated under a variety
of conditions. For information on how these standard
G-E capacitors may be applied in your circuits, consult
your Apparatus Sales Office, or write to Specialty Capac-
itor Sales, General Electric Company. Hudson Falls, N. Y.

-307




WHBF's T} tower, with
an overall height of 182 f1.,
teas mounted on a specially
constructed substructure 61
ft. high. Tower is designed
to mount station call letters
on all 1 sides, and carries
an RCA custom-built, 5-
section, Super Turnstile
antenna.

BLAW-KNOX

30a

Here is a situation that called
for initiative and foresight —
as well as unique design-

ongmeermg.

WHBF owns a downtown
site on which they will erect
a five-story building when
material allocations permit.
In the meantime, their T

license would he in disuse

without proper antenna sup-
port. ‘The problem was put
up to Blaw-Knox . . . the so-
lution is shown above a
permanenttax-paying”’
base around which W HBE
will ey entually - erect s

new quarters,

BLAW-KNOX DIVISION OF BLAW-KNOX COMPANY
2037 Farmers Bank Building, Pittsburgh, Pa.

Antenna

TOWERS
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E-I has standardized over 50
types of sealed leads and multiple
headers. These represent the most

) <4, . L\ * & Q|
) widely used types for general N ¢

. / applications. Records extending over \ \
; : many years indicate they meet over g *
f’ o) 95% of all requirements. 1
! For maximum economy and fastest i ’
; possible delivery — usually from stock ; % 0 ]

y/ —engineers and designers are invited § E

/ to check these standard items . ’*' A : ) @
- against their requirements. Y ' =
' » e 2 +
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“Designed for Application”

Delay Lines and Networks

The James Millen Mfg. Co., Inc. 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 electrical and mechani-
cal requirements for military, commercial and
laboratory equipment.

JAMES MILLEN

MAIN OFFICE

MALDEN, MASSACHUSETTS,

M

Millen distributed constant line is available as
bulk line for laboratory use and in either flexible
or metallic hermetically secaled 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 hermetically
sealed construction. The ahove illustrates sev-
eral typical lines of both types. Qur engineers
are available to assist vou in vour delay line
problems. .

MFG. CO., INC.

AND FACTORY

U.S. A.

32a




FORTY YEARS
1912 1952
& .‘Q\"

Radio Engineering Show

- March 3-8,
brand Central Palace New York City

1952

33a
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high-
temperature
metallized-
paper
capacitors

Once again. Aerovox is privileged
to blaze the capacitor-development
trail. For these high-temperature
metallized-paper capacitors are
definitely Aerovox “firsts” in concep-
tion, production and application.

Their truly phenomenal acceptance
is due to (1) The Space Factor;
especially when miniaturization is a
prime consideration; (2) Reliability,
particularly in meeting voltage
peaks or surges, by taking advan-
tage of their self-healing character-
istics; and (3) Wide Operating
Range, from sub-zero to elevated
temperatures.

THE HOME

SALES

O IFERIIG ENS

Series P92ZN Aeralene-
impregnated metallized-
paper capacitors are
medified plastic-tubular,
duranite-end-sealed units
in paper cases, Operating
temperatures of —30°C,
to 4+100°C. 200, 400 and
600 V. D.C. 0.0 to 2.0
mfd.

Series P123ZNG Aeralene-
impregnated metallized-paper
capacitors housed in tubular
metal cases with vitrified cera-
mic terminal seal. Operating
temperature range of —55°C.
to 4+-100°C. at full rating: to
+125°C. at 75% of voltage
rating. 200,400 and 600 V.D.C.
.0005 to 2.0 mfd.

Series P30ZN Aerolene-
impregnated metallized-
paper capacitors housed
in “bathtub’’ metal cases
with vitrified or glass
terminal seals. Operat-
ing temperature range
of —55°C. to 4-100°C. at
full rating; to 4+-125°C.
at 75% of voltage rat-
ing. 3.0 mfd. ta 15.0
mfd. for- 150 V.D.C.
units. 2.5 mfd. or less for
300 V.D.C. units.

AEROLENE

% RATED VOLTAGE

TEMPERATURE °C

Let. us .quote on your metallized-paper capacitor needs.
Or if you are not already familiar with metallized-paper
advantages, our engineers will gladly show you
how they can fit your functions and circuits.

OF CAPACITOR CRAFTSMANSHIF

AEROVOX CORPORATION, NEW BEDFORD, MASS., U.s. A
' Export: 41 E. 42nd St.. New York 17, N.Y. « Cable: AEROCAP, N.Y, o In Canada: AEROVOX CANADA L.TD. .Ham.iltnn ont

IN ALL

PRINCIPAL

CITIES

PROCEEDINGS OF THE I.R.E. February, 1952
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&0
OHMS PER VOLT
0,000 D.C. 1,000 AC.

o
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100
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ZERO OHMS

Rx100

%Io.roivm mmelé

00 v 5000y
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/L;I'é’ff}% MORE ECONOMICAL /ASSEMBI.Y
~

WITH

SPECIAL HARNESSES
CABLES and CORDS

constructed of
wires conforming
to joint Army and
Navy Specifications

Consult LENZ on any of
your wiring problems

LENZ ELECTRIC

MANUFACTURING CO.

1751 North Western Avenuve |
Chicago 47, lllinois ! \C

IN BUSINESS SINCE 1904

o PROCEEDINGS OF THE I.RE. February, 1952
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INSULATED
TUBULARS

i

A

designed for
MINIATURIZATION, RUGGEDIZATION

Erie Ceramicons fulfill all the requisites pacitors are shown above. Feed-Thru's
for efficient by-passing —compact de- are supplied in values up to 2000 mmf,
sign, low inductance, and conservative Stand-Off units up to 5000 mmf, Tubular

500 volt D. C. rating. Erie Resistor offers and Disc units up to .01 mfd. Also shown
the most complete line of ceramic by- above are two Silver Button Micas repre-
pass units available. Each design has senting the 370 series for values up to
been thoroughly proven in domestic 1000 mmf and the 4700 series for values
and military equipment. up to 6000 mmf. Write for samples to
Eighteen popular styles in ceramic ca- meet your specific requirements.

Visit ERIE RESISTOR
Booth 91
i. R. €. Convention
Grand Central Palace

ERIE RESISTOR CORP., ERIE, PA.

LONDON, ENGLAND . . . TORONTO, CANADA

Electronics Divicion

PROCEEDINGS OF THE I.R.E. February, 1952 37A
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- Hi T E CAN SUPPLY IT!

In addition to standard rheostats, Ohmite offers rheostats with &
wide varicty of special features. All have the distinctive Ohmite
design features: smoothly gliding metal-graphite brush; all-ceramic
construction; insulated shaft and mounting; windings permanently

locked in place by vitreous enamel.

BUSHINGS FOR SPECIAL
PANEL THICKNESS

Extra-long bush-
ings and shafts
allow mounting
on panels up to
2 inches in
thickness. Seven
bushing lengths
are available,
from 14 to 2l
inches.

SCREW DRIVER SLOT SHAFT

Where infre-
quent adjusi

’-"X\
ab

ments are need-
=\ ed, shaft ends
1 \ can be slotted
"\'(@\ for operation
\ with a screw-
driver. Tamper-
ing with the

shaft setting is
thus minimized.

TANDEM ASSEMBLIES

Ohmite rheo-
stats can be
mounted two or
more in tandem,
for simultane.
ous operation of
several circuits.
Universal joints
provide smooth,
positive mechan-
ical action,

See OMMITE Booth No. 282
1952 “IRE” Radio Englneering Show

WRITE on Company
Letterhead for Cata-
log and Engineering
Manual No. 40.

360° WINDING

Two small mod
els available¢

with continuous

circular core and

endless winding.

Unlimited rota-
tion of shaft and
contact arm.
Taps supplied at
any desired an-
gle on windings.

SEALED, ENCLOSED CAGES

Compact, corro-
sion - resisting
metal enclosure
permanently
sealed by a dou-
ble seam, pro
tects the unit
completely

Available with
rheostat Models

H and J.

Toggle switch is
operated with a
positive snap by
the movement
of the contuct
arm. Opens the
rheostat cirecuit
or switches an
independent eir-
cuit.  Available
for all models.

DEAD LUG OFF POSITION

Opens the cir
cuit at the high
or low resist
ance position a
the contact
passes on to the
Tug, which is di:
connected from
the winding
Recommended
for light duty

SNAP-ACTION OFF POSITION

Opens the rheo
stat circuit at
the high or low
resistance  posi-
tion. The eircuit
is opened as the
brush snaps into
an insulated
notch next to
the lug, provid
ing indexing.

LESS THAN STANDARD

ROTATION

OHMITE MANUFACTURING COMPANY
4861 Flournoy Street Chicago 44, inois

Be Right with

Rheoxtats can be
supplied with
winding space
and angle of ro-
tation less than
standard. Rheo-
stats can also be
supplied with
fixed or adjust
able stops.

—_

b

— B

RHEOSTATS - RESISTORS + TAP SWITCHES




coNNECTORs
BY KiINgs

The B N C Connectors shown are small,

lightweight Connectors designed for use
with small cables such as RG-58/u,
RG-59/u and RG-71/u. Widely used for

video and aircraft test equipment, they are

recommended for frequencies as high as
3000 M.C., where impedance matching is
important. The BN C series is used suc-

cessfully in the region of microwave

frequencies.

Whether your connector requirements call
for the B N C series, N series, the new C

series or special adaptations of standard

connectors, you can rely on Kings. Our
staff of highly specialized engineers invite

your inquiries.

e @(l [ Z'/lecl/l,oni&‘ CO., INC.

40 MARBLEDALE ROAD, TUCKAHOE N. Y.
BOOTH 291

; IN CANADA: ATLAS RADIO CORP, LTD.,, TORONTO
Radio Engineering Show - Mareh 3-6,
Grand Central Palace Mew York City 1952
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@ RF INTERFERENCE SUPPRESSION FILTERS

b FALTRON

FLUSHING, LONG ISLAND, NEW YORK

LARGEST EXCLUSIVE MANUFACTURERS OF RF INTERFERENCE FILTERS
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ical of the TOUGH POTENTIOMETER JOBS
ot g ot

¢ in and on
X
The potentiometers lustroted obove ore typlcol exomples of the tough problems ier
HELIPOT engineers are solving every doy for modern electronic opplicotions. If you have o problem
colling for utmast precision in the design, construction and operation of potentiometer units
coupled with minimum space requirements and moximum adoptobility to installation and operot- ce-
ng limitations —bring your problems to HELIPOT. Here you will find odvonced “hnow-how
coupled with monufacturing focilitles unequaled in the industry! N
The HEUIPOTS obove—now in production for various militory and industriof
opplications—include the tollowing unique feotures A
This 10-rurn HELIPOT combines highe .‘l(h
electrical accuracies with extremes in mechan- p i
c It features zero electrical and t ¥ %
‘ al bla h...a precision-supported ¥ o
st 0 Il bearings at cach end y ] Me ! - s g Y 7o ar i
of the housing for low torque and long Life 4 Toddl
materials selected for greatest possible »
stability under aging and temperature ex 2 e o This single-turn Mc Potents
tremes special mounting and coupling for P arisl ¢ b to éncorporase s ball bear-
lug-1n~  convenience mechanical and 2 norm ar ¢ ” ing sbaft and & serto-1}y front end mount
electrical rotation held to a tolerance of mil > g otl o8 o7 W ' ention is given to contad 4
resistance and lincarity accuraaes, won-linear character are perma ¢ens and pressures to insure that starting
and *0.025% . # " v sorque does not ¢ d 0.2 inch-ounces under
This four-gang assembly of Model F rns on the resistan ” a ¥ all conditions of temperature

single-turn potentiomesers has a special
machined sluminum front end for s type
panel mounting, with shaft supp rted by pre
cision ball bearings and baving a splined and
threaded fromt extension. Each of the four
resistance clements containg 10 equi-spaced
tap connections with terminals, and all parts
are machined for greatest possible siability
and accwracy.

This standard Model A, 10-turn HELI-
POT has been modified to incorporate ball
bearings on the shaft and a special flange (or

| f e!

This six-gang assembly of standard
Model F single-turn potentiometers has the
customary threaded bushing mountings, and
has shaft extensions at cach ead. The two
center potentiometers cach have 19 equi-
spaced, spot-welded tap connections brought
out to terminals. Each tap shorts only tuo
turns of 009" diameter wire on the resist-
ance element

This Model B, 15-turn HELIPOT bas
been modified 1o incorporate, as the extreme

The obove precision potentiometers are
only typicol of the hundreds of speciol-
ized designs which have been devel-
oped and produced by HELIPOT to meet
rigid customer specifications. For the
vtmost in occuracy, dependobility and
adoptability, bring yovr potentiometer
problems to HELIPOT!

Representotives in all mojor areos of the United Stotes. Export agents: Frathom Co., 55 W. 42nd St., New York 18.

THE
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For
ripple
currents

in

amps

or
milliamps...

SPECIFY MALLORY FP CAPACITORS

When you specify Mallory Capacitors
for television receivers or other equip-
ment where heat is a problem, you can
be sure they will stand the test. Mallory
FP Capacitors are designed to give
long, trouble-free performance at
85° C.—naturally they give even longer
service at normal temperatures. In ad-
dition, Mallory FP Capacitors are fa-
mous for their long shelf life. Write
for your copy of the FP Capacitor
Engineering Data Folder.

Even in ambient temperatures approaching the boiling point of
water, Mallory FP capacitors give long, trouble-free service in
TV circuits where ripple currents reach up to a full ampere
or more.

Mallory capacitors are able to withstand the burden of high
ripple currents in the voltage doubling rectifier circuit because
of their superior heat dissipation characteristies which result
from Mallory’s exclusive production methods,

They give the same outstanding performance that radio and ™
manufacturers have learned to count on.

) . .
Mallory’s unexcelled experience in the development and im-
provement of a wide range of capacitors is ready to work for
you \\"llene\ er you have a problem involy Ing capacitors or related
circult arrangements.

FPis the type designation of the Mallory developed electrolytic capucitor having the char
acteristic design pictured and famous throughout the industry for dependable performance.

P.R.MALLORY & CO. Inc.

ALLOR

MALLORY & CO.,

SERVING INDUSTRY WITH

Electromechanical Products—Resistors o Switches ¢ TV Tuners * Vibrators
Electrochemical Products - Copoci'ors-Rec'iﬁers.Me,cu,y Dry Batteries
Metallurgical Products—Contacts » Special Metals o Welding Materials

INC., INDIANAPOLIS 6, INDIANA
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S ERVING T HE N ATION

Wi = I -

R.F. HIGH
VOLTAGE
POWER

SUPPLY

QUALITY

RODUCT

OW EXPANDED PRODUCTION FACILITIES *
28 YEARS OF SPECIALIZED EXPERIENCE ° PROGRESSIVE ENGINEERING

MODERN MANUFACTURING METHODS « RIGID QUALITY CONTROL rrF
)‘h@owmpawdoz?m&w&(lc-smmutos,ad{aaﬂaa ROt

o INQUIRIES INVITED -

« NETWORKS UNIVERSAL + PROGRESSIVE * SANK ¢ RANDOM « SINOGLE LAYER

CHOKES + INDUCTORS * CIRCUITS - FILTERS

5917 SOUTH MAIN ST, LOS ANGELES 3, CALIFORNIA
in Canada—Atlas Rodio Corp., Ltd. 560 King St. West, Toronto 28

See our display in Booth 454—I.R.E. Show Grand Central Palace, New York City, March 3,4,5and 6 43A




—Swpakoff assemblies include meutallized
ceramic Induction COILS for radio receivers and transmitters;
metallized ceramic SHAFTS for air-tuning condensers; MET-
ALLIZED PLATES for making fixed rigid assemblies; ceramic
trimmer condensers; printed circuits.

—Stupakoff has long been a leading supplier
of ceramic products for a wide variety of electrical and elec-
tronic applications—precision made for all voliages, fre-
quencies and temperatures.

—Stupakoff Temperature-Sensi-
tive Resistors are used for temperature indicating or measuring
equipment such as Radiosonde, for infra-red light source and
for heating elements. Supplied complete with terminals, in the
form of rods, tubes, discs, bars, rings, etc.

—A group of ceramics having remarkable
ability to withstand extreme thermal shock. STUPALITH
may be made to have zero, low-positive or low-negative
expansitivities. Formed by conventional methods. Safely used
at temperatures up to 2200° F,

—Stupakoff makes general
purpose Ceramic Dielectrics for by-pass, lead through block-
ing, standoffs and trimmer applications. 'I:emperature com-
pensating Ceramic Dielectrics have coefficients from P-100
to N-2700, and high K materials up to K-6000. Made in the
form of wbes, discs and special shapes, plain or silvered.

) —Amplifiers, couplings, filters, in-

PRINTED CIRCUI
tegrators.
444

(Above) Kovar Metal,
the ideal olloy for glass
sealing, is furnished in
the form of tubes, rods,
sheet, foil and fabri-
cated shapes.

(Right) Stupakoff Met-
ol-to-Glass Seals are
made in a variety of
sizes ond rotings.

—Terminals; Lead-ins; Stand-
offs—for hermetically sealing for mechanical construction in
radio, television, electronic and electrical apparatus. Single
or multiple terminal units, in a wide variety of sizes and ratings.

‘ —Kovar is the ideal alloy for sealing to
hard glass. Used for making hermetic attachments for electrical
and elecgronic products. Available in the form of rod, wire,
sheet, foil—or as cups, eyelets or other fabricated shapes.

La
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INSULATOR

TRADE MARK REG. U.S5. PAT. OFF.

MYCALEX 410

Mycalex 410 is ap-
proved fully as
Grade L-4B under
National Military
Establishment Spec-
ification JAN-1-10
“Insulating Materi-
als, Ceramics, Ra-
dio, Class L.

Power Factor, 1 megacyde____0.0015
Dielectric Constant, 1 megacycle 9.2
Loss Factor, 1 megacycle 0.014
Dielectric Strength, volts/mil 400
Volume Resistivity, ohm/em __..Ixio's
Max. Safe Operating Temp., °C 350

Water Absorption, % in 24 hours_. nil
Tensile Strength, psi 6000

Mycalex 400 is ap-
proved fully as
Grade L-4A under
National Military
Establishment Spec-
ification JAN-1-10
“Insulating Materi-
als, Ceramics, Ra-
dio, Class L.”

WRITE TODAY ON
YOUR LETTERHEAD
FOR ILLUSTRATED
LITERATURE, OR

SEND BLUEPRINTS
FOR ESTIMATES —
NO OBLIGATION

See our exhibit at the IRE Show, Grand Central Palace, New York—Booths #82, 83

’ MACHINEABLE
MYCALEX 400

Power Factor, 1 megacycle 0.0018
Dielectric Constant, 1 megacycle 7.4
Loss Factor, 1 megacycle. 0.013
Dielectric Strength, volts/mil 500
Volume Resistivity, ohm /cm 210'3
Arc Resistance, seconds 300
Max. Safe Operating Temp., °C. 370

Water Absorption, %, in 24 hours_. il
Tensile Strength, psi

sy (‘./
Y  §

strength. It is impervious to oil
withstands high temperature and
sionally stable permanently an

FOR ALL FREQUENCIES

Mycalex, the ideal insulation, offers low loss and high dielectric
or water, free from carbonization,
humidity, Mycalex remains dimen-
d possesses excellent mechanical
characteristics. In its present high state of development, Mycalex
combines every important insulating advantage — including econ-
omy. Mycalex is available in sheets and rods, can be injection or
compression molded to close tolerance, is readily machineable, can
be tapped, drilled, threaded and ground.
[

INJECTION MOLDED GRADES

MYCALEX /410X

Power Factor, 1 megacycle 0.012
Dielectric Constant, 1 megacyde. 6.9
Loss factor, 1 megacycle 0.084
Dielectric Strength, volts/mil 400
Volume Resistivity, ohm/cm. 5x10'4
Max. Safe Operating Temp., °C 350

Water Absorption, % in 24 hours nil
Tensile Strength, psi.—....—— 6000

GRADES

| Mycalex 410X can
| beinjectionmolded,
with or without
metal inserts, to
extremely close
tolerances.

MYCALEX K-10

Dielectric Constant, 1 megacycle_ 106
Q Factor, 1 megacycle 300
Loss Factor, 1 megacycle 0.034
Dielectric Strength, volts/mil

(0.10 in. thickness)...... 270
Fractional Decrease of Capacitance

with Temperature Change_____._0.0056
Fractional Increase of Capacitance

with Temperature Change 0.0076

SOCKETS

ECONOMICAL — Comparative in cost to ordinary phenolic sockets,
but far superior electrically. Dimensional accuracy unexcelled.

AVAILABLE IN TWO GRADES —Mycalex 410 fully approved as
Grade L-4B under NNM.E.S. JAN-1-10 “Insulating Materials, Cera-
mics, Radio, Class L.”” Mycalex 410X offers lower cost with insulat-
ing properties exceeding those of general purpose phenolics. Both
Mycalex 410 and 410X Tube Sockets arc supplied in 7 pin, 9 pin
and subminiature. All are precision molded for highest accuracy.

MYCALEX CORPORATION OF AMERICA

Owners of '"MYCALEX’ Patents and Trade-Marks
Execative Offices: 30 ROCKEFELLER PLAZA, NEW YORK 20 — Piant & General Difices: CLIFTON, N.J.

| Mycalex K-10 con-
g forms fully to Grade
| HIC5H4 under No-

tional Military Es-
! tablishment Specifi-
{ cation JAN-1-12.

Y.
d

MYCALEX K

embracos an entlre series
of copacitor dielectrics,
each with specific char-
acteristics. These con be
supplled an special ordor
in sheets 14'x18" in oreo
and from %" 1o 1” in
thickness, olso ovailoble
in rods, MYCALEX K con
be machinod to clase
| tolerance or molded.

N

oo M Ll N

45A




X

 Take the "hugs”
out of
B-F measurements
and meel
mililary specifications

0 RS

100 db. attenuation from 0.15 to

10,000 mc. (or higher on special order)

Meet Us at the I.R.E. Show, Booths 350-352

PROCEEDINGS O THE I.RE.

What to see at the

Radio Engineering Show

(Continued from page 2A4)

Firm
W. H. Brady Co., Chippewa Falls, Wis,

Brentano’s Technical Dept., New York

Y. . .
Latest technical books of all pubhahgrg in
the related fields of radio, television,
electronics, nuclear physics, and related
¢

British Industries Corp., New York 13,
N.Y.

Garrard record changers and phono equip-
ment, Ersin Multicore solder, KT66 power
amphifying tube, leak “Point-One’ am-
plifiers, Douglas and MacAdie automatic
coil winding machines, Wharfedale
speakers Avometers (test equipment)

Browning Laboratories, Inc., Winchestler,
M -12,
FM Tuner; FM-AM Tuners; FM Modula-

tion monitor; oscillosynchroscope; syn

Brujac Electronic Corp., New York, N.Y.

Booth

259

270

S-18, S-19

lectronic measuring instruments and

Brush Development Co., Cleveland 14,

Ohio 70,’ 71, 72

Cabinet rack with one type BL.246 Six
Channel Combination Oscillograph, two
type BL-962 dc Amplifiers and one t pe
B[;,) Universal Strain Amplifier. One
BL-928 Dual Channel Amplifier with type
BL-20lAR Single Channel Oscillograph

e and Event

M Ta teel. One BL-
Switch and
BL-222 Dual Channel Electric and Ink

Piezoelectric crystal
Laboratory genera

Burlington Instrument Co., Burlington,

Electrical indicating instruments, ac and
h d and hermetically sealed.

Burroughs Adding Mach. Co., Philadelphia
23, Pa

I control units—a line of standard-
ized electronic building blocks: Pulse
g flip flops, coincidence detec
pulse gaters, etc., that can
1 i lard relay racks, op
voltages, to form
]

Bussmann Mfg. Co., St. Louis 7, Mo.

Fuses, fuse clips, fuse blocks and fuse

CBS-Remﬁngton-Rand. Vericolor Hall

Columbia Broac i

C.(‘G. S. Laboratories, Inc., Stamford 1,

.onn,

S-Band Oscillator Cavity. Peak pulse volt

t]roli '! Increductor,” Yine of variable con-
€C 11 .

C&H Supply Company, Seattle 8, Wash.

Mctal-Ca_l identification name plates, and
circuit diag !

The Cglidyne Co., Winchester, Mass

Vibration = Test quipmcnt-elcctro-dy-
namic Shakers—2s, 450, and 2,500 pound
orce  output, Electro-dynamic vibration
pickup and Accelerometer calibration sys-
lcmsi accelerometers an accelerometer
tc:;’l:]p c;rrli,tcyn::;coxgc, ]Calivoltcrs, vibra.

y sign i
loereymSter gcncralt;ori. monitor for ve-

ngnbﬁgg:. Thermionic Corp., Cambridge

Soldering terminals, terminal
al';d{ rf coils, electronic hardwarl:'o(ah::it:&lg‘~
shaft locks, tube clamps, standoffs etc.)
insulated standoffs and feed-thru's (ce-
famic  and  phenolic) slug-tuned coil
orms (ceramic and phenolic).

(Continued on page 684)
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MINUTE

= AYCALEX

IN PERFORMANCE!

8-PIN
7 SUB=
MINIATURE
TUBE
SOCKETS

MYCALEX 410

SOCKET _BODY ———1
— |25‘[~

I B

CONTACTS
MATL.SEE TABLE

"2102)
@l 430400300
e ENTE SHIELD

BRASS CAD. PLATE

: TOP BOTTOM L acoom.o X 093+ :u. uly
" VIEW VIEW - 380 e

e LOW LOSS FACTOR OF 015 at
1 MC.

e INSULATION RESISTANCE (min.)
50,000 Megohms

e ARC RESISTANCE, ASTM SECS.
250+

s OPERATING TEMPERATURE
135°C (limitation due to contact
metal)

e Q-value at 40°C—50% RH—not
less than 1000

e Q-value at 40°C—90% RH min.—
not less than 333

WRITE FOR DATA SHEETS

Mycalex 8-Pin Sub-Miniature Tube Sackets are
tully described in the new Data Sheets. Other
cotalags are available an Mycalex Insulatian
far every electranic or electrical applicatian.

SINCE 1919

THE INSULATOR
TRADE MA2K RIG. U.5. PAT. OFF.

New MYCALEX 410 Sub-Miniature Tube Sockets are designed
for use in electronic and electrical equipment where space is at
a premium. Because they are extremely compact, these sockets
offer a ready solution to numerous design problems involving
spatial limitations. Installation is simple, mounting being ac-
complished without screws or rivets in shaped chassis holes.

Improved electrical performance and greater mechanical pro-
tection for the tube than are available with ordinary insulat-
ing materials are afforded by this socket through the use of
MYCALEX 410 glass-bonded mica. MYCALEX 410 is rated
Grade L-4B insulation under N.MES. JAN-1-10. It offers
superior electri-
cal and mechani-
cal properties in MYCALEX TUBE SOCKET CORPORATION
combination
with practical
cost per unit.

Under Exclusive License of
MYCALEX CORPORATION OF AMERICA

30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y.

MYCALEX CORPORATION OF AMERICA
Owners of ‘MYCALEX' Patents and Trade-Marks
txecutive Oftices: 30 ROCKEFELLER PLAZA, NEW YORK 20 — Plant & General Ottices: CLIFTON, N.J.

See our exhibit at the IRE Show, Grand Central Palace, New Y ork—Booths 182, 83




Several Things Less to Worry About...
When You Specify Synkote Coax Cable

Attenuation, impedance, shielding, insu- will be glad to work with vou. Write
lation, velocity of propagation, «all the today — your ‘inquiry will be given
worrisome wire factors affecting your prompt attention,

final signal are dependably constant in
SYNKOTE Coaxial Cables.

Manufactured to 10 standard specifica-
tions, SYNKOTE Coax Cables are avail-
able in impedances from 50 to 300 chms

. insure minimum attenuation and
maximumn dependability at all frequen-

cies and under most conditions.

DEPENDABLE
For specifications other than standard, Coaxial Cqa ble
our <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>