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GENERAL @3 ELECTRIC

ELECTRONIC COMPONENTS, EQUIPMENT, AND ALLIED PRODUCTS
FOR ALL COMMUNICATION AND INDUSTRIAL APPLICATIONS

PRODUCT

Alloys, Vacuum-Melted
Amplidyne, Electronic
Breakers, Circuit ......
Bushings, Cast-Glass
Capacitators

Ceramics

Contactors .....

Controls, Resistance-Welding ....
Delay Lines
Diodes, Silicon
Drives, Thy-Mo-Trol

Ferrites

Generators,

Inductors

Instruments,
Instruments,
Instruments,
Instruments,

rons,

Lights,

Soldering ....
Kits, Appraisal
Lamps, Indicating
Leads ........
Indicating
Magnets, Permanent
Metal Parts
Motors, FHP

, Panel
Recording ..
Switchboard
Testing

PAGE NO.

INDEX

PRODUCT PAGE NO
LB121 Power Supplies, Selenium .......... 6
ot 5 Rectifier Equipment .................... 6
Rectifiers, Copper-Oxide 3
Rectifiers, Germanium ................ 3
Rectifiers, Silicon ....................... 18
Regulators, Voltage .................... 5
Relays, General Purpose ............ 9
Relays, Hermetically Sealed ...... 10

Relays, Photoelectric

.. 19 Seals, Glass to Metal ..

18 Selectors =\ i fm Tt Bt al bt el

12 Selsyns [ e, i h meteer . T
Solenoids .............ccoeviiiiiinen . 9
Stabilizers, Voltage .................... 4

10 Stations, Push-Button 9

6 Switches, Control and Transfer .. 8
Terminal Boards ........................ 8
Thermistors ...........c...cccuvernnen.n. 20

Timers, Electronic 9

Timers, Interval 7
Transformers, Filament .............. 6

—" Transformers, Pulse .................... 6
... 8 Transformers, Specialty ......... 4, 5
Transistors, Silicon .................... 18

Tubes ...........cc..... 13, 14, 15, 16

... 20 Units, Push-Button ...................... 9
Varistors, Thyrite ..........c.c.oovoon... 20

Wire, Cables & Cords 17, 22

FOR INFORMATION ON G:E APPARATUS PRODUCTS LISTED IN THE DIREC-
TORY SECTION,

5

BUT NOT SHOWN ABOVE,

Case Style 61

Ratings D-c Voltage uf
Case Style 53 400 .05 to 1
Case Style 61 400 .10 to 1

400 .05-.05 to .50-.50

PLEASE TURN TO PAGE 12

CAPACITORS
PERMAFIL CAPACITORS: Permafil high-tempera-

fure capacitors are designed to meet the perform-
ance requirements of MIL-C-25A Characteristic
X capacitors, and are suitable for operation in
ambient temperatures from —55 to 4125C at full
rated voltage.

Permafil, used as the impregnant instead of
mineral oil, is a solid resinous material having
excellent electrical characteristics over a wide
temperature range, Since it is @ compound, the
Processing and manufacture of Permatil capacitors
can be controlled to exacting requirements, and
results in units that are more reliable at elevated
temperatures. Because the impregnant is solid, it
obviates possibilities of leaks. Write for Bulletin
GEC-811.

(APA(ITORS

STANDARD COMMERCIAL TYPES
Fixed Paper-dielectric Capacitors

A.c/d-c dual-rated Pyranol® capacitors for motors,
contréls, electronic equipments, and other applica-
tions will reduce inventories, simplify design prob-
lems, and increase standardization. Capacitors in
the voltage ranges 236 through 660 volts, a-c, and
400 through 1500 volis, d-c, are now dual-rated and
can be used for either a-c or d-¢ applications. Other
a-c and d-¢ ratings available: 0.01 to 75 uf. 236 to
660 volts, a-c, and 100 to 100.000 volts, d-c.

Write for Bulletin GEC-809.

Y

-

G-E CAPACITORS TO MEET MII.-(-25A SPEC.
10010 12,500 Volts D-c—0.01 to 15 Microfarads

These fixed paper-dielectric capacitors are de-
signed to meet the rigld requirements of the joint
Army-Navy specifications for use in electronic
equipment for the armed forces. Hermetically sealed
in metallic contalners, these capacitors for d-c
applications are available In Characteristics E and
F and in case styles CP-53, -54, .55, -61, .63, -67.
68, and -70. In addition to reqular applications,
these units may also be used at higher tempera-
tures, higher voltages for short-life applications, and
with a-c voltages. Write for Bulletin GEC-810.

* Registered trade-mark of General Electric Co.

ELECTRONICS BUYERS’ GUIDE — June, 1956 — MID-MONTH Ploase rdering or secking information 1

ease mention Electronics Buyers’ Guide.




APPARATUS SALES DIVISION

GENERAL &3 ELECTRIC

SUBMINIATURE METAL-CLAD TUBULAR CAPACITORS

Subminiature metal-clad tubular capacitors
are now available with Permatil or Mineral-cil
impregnation. The Permafil is a solid, resin
dielectric for operating from —55 C to 4125 C
without derating. Silicone end seals of all-
welded construction provide maximum resist-
ance to thermal and physical shock. The
Mineral-oil metal-clad tubular has KOVAR
glass-to-metal seal appendages and operates
from —55 C to 485 C. Both capacitors meet
performance requirements of MIL-C-25A. Right-
angle leads in Permatil only. Supplied in stand-
ard case sizes in either inserted-tab or extended
foil designs. Ratings range from 0.01 to 1.0 wf
in voltages of 100, 200, 300, 400, and 600, d-c
working.

Write for Bulletin GEC-987.

G-E TANTALYTIC* CAPACITORS

o
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The Tantalytic capacitor was developed to
fit low-voltage applications where superior
performance and small size are the major
factors.

The Tantalytic capacitor is a foiltype,
tantalum-electrode, electrolytic unit, similar in
construction to an aluminum electrolytic ca-
pacitor, but, tecause of the - characteristics
of tantalum fLll and the electrolyte employed.
is smaller in size. The Tantalytic capacitor,
has lower leakage currents, longer shelf life,
and a wider range of temperature operation.
without derating, than the conventional alumi-
num electrolytic capacitor. Tantalytic capaci-
tors, in a wide range of ratings, are currently
being used in telephone equipment and military
communication and electronic equipment. They
are available for 85 C and 125 C service.

Write for Bulletin GEA-6258.

G-E DRAWN-OVAL CAPACITORS

G-E drawn.oval capacitors have found wide
application in fluorescent-lamp ballasts, air-
conditioning and refrigeration equipment, busi-
ness machines, luminous-tube transformers,
submersible pumps, and industrial control.
They are smaller, lighter, stronger., and 10
to 20 per cent less costly than standard
fabricated fixed paper-dielectric types. Ratings
range from 1 uf to 20 uf at 236 to 660 volts.
a-c, and 1 uf to 15 uf at 600 to 1500 volts. d-c.
They are available in single-, double., and
triple-section types with a wide range of
terminal styles. Drawn-oval capacitors can
be mounted in any position with suitable
brackets available.

Write for Bullehn GEA-5777.

* Registered trade-mark of General Electric Co.

When orderlng or seeking information
please mention Electronics Buyers® Guide_

ENERGY STORAGE

These d-¢ Pyranol* capacitors
for phototube and similar light-
duty, energy-storage applications
are the result of years of ex-
perience in the design and manu-
facture of capacitors for this type
of service. They are relatively
lightweight. small, stable capaci-
tors having a life consistent with
the application involved., Write
for Bulletin GEC-1357.

s A

MICRO-MINIATURE
TANTALYTIC CAPACITORS

Designed for low-voltage ap-
plications where superior charac-
teristics and size are important.
Applications: In miniaturized
assemblies with transistors: In
hearing aids, and military ap-
plications employing transistors.
Write for Bulletin GEA-6065.

g W

PULSE-FORMING NETWORKS

These capacitor pulse-forming
networks, Type E. are for appli-
cations in rcdar and industrial
equipment where the normal
(exponential) capacitor discharge
shape is not suitable and where
an impulse having a definite
energy content and duration is
required. Write for Bulletin GEA-
4996.

June, 1956 — MID-MONTH — ELECTRONICS BUYERS’ GUIDE



APPARATUS SALES DIVISION

GENERAL B ELECTRIC

COMPONENT RECTIFIERS
Vacu:5eL,” COPPER-OXIDE, AND GERMANIUM

Rectifiers for practically any d-c power requirement
are available from General Electric. Vac-u-Sel rec-
tifiers are a new, high-quality type of selenium rectifier
produced by an exclusive G-E sphere-type, vacuum-

Miniature Vac-u-Sel rectifiers

Standard Vac.u-Sel rectifier
stack construction

evaporation process. In addition. General Electric also
makes a full line of copper-oxide and germanium
rectifiers.

Tube-mounted Vac-u-Sel
rectifier stack construction

GENERAL ELECTRIC “Vace=5eL RECTIFIERS

e 63 VOLTS PEAK INVERSE e 130 C AMBIENT OPERATION ® 80,000 HOURS LIFE EXPECTANCY

The special vacuum-evaporation process employed in making
Vac-u-Sel rectifiers makes possible the outstanding performance
characteristic of this selenium rectifier. With G-E Vac-u-Sel rectifiers,
you can now match performance requirements for life expectancy,
ambient operating temperature, and atmospheric protection, as well
as electrical characteristics. Two (2) new rectifier cells make up the
new line of Vac-u-Sel rectifiers: a 26-volt and a 45-volt cell. Both
are high-temperature cells.

The 26-volt cell is a long-life, standard industrial cell with a life
expectancy of 80,000 hours at normal current rating at 35 C ambient.
The 26-volt cell can meet operating requirements up to 130 C at
full voltage. Current need not be derated where shorter life is
accepiable. Life expectancy at 130 C is 1000 hours,

The 45-volt cell has a 63-volt peak .inverse voltage. Unlike most

COPPER-OXIDE RECTIFIER STACKS

G-E copper-oxide rectifier stacks
offer these outstanding features:
® No unforming ® Ability to with-
stand momentary current overloads
® Ability to withstand momentary
voltage overloads ® Long life with
little aging ® Highest efficiency at
low voltages.

These features of G-E copper-oxide
rectifiers make them especially
suited for certain types of mag-
netfizing circuits, which require the
rectifier to withstand high current inrush and momentary voltage
overload.

Perhaps the most widespread use of copper-oxide rectifiers
is in the field of circuit-breaker operation. Here, the unique
characteristics of copper-oxide rectifiers are especially important.

The above features also make G-E copper-oxide rectifiers ideal
for the following applications: ® Blocking ® Metering ® Polarizing
relays @ High-speed relays e Electroplating e Electrolytic reduction
® Telephone and telegraph equipment ® Control contactors ® Low-
voltage, high-current power supplies ® Testing equipment ® High-
vollage surge protectors ® D-c iwelders. Write for Bulletin
GEA-5699.

* Trade-mark of General Electric Co.

45-volt rectifiers, this is a true, long-life industrial cell. Frequently,
this rectifier may be substituted for those employing 26-volt cells.
Since fewer cells are required, savings of up to 30 per cent in cost,
and up to 35 per cent in the size of the stacks are possible. Life
expectancy of the 45-volt cells at normal current rating at 35 C

ambient is 60,000 hours, and they can be used at amblent
temperatures up to 110 C.

All Vac-u-Sel rectifiers operate with exceptionally low forward-
voltage drop and low reverse leakage, and their margin of

superiority In these characteristics increases with service. All
Vac-u-Sel rectifiers undergo extensive testing and grading, and
matched cells are used in assembling stacks. A variety of finishes
and mounting arrangements are available to meet virtually any
requirements. Write for Bulletins GEA-5935 (miniatures); GEA-6273
(standard).

INDUSTRIAL GERMANIUM RECTIFIERS

G-E industrial rectifiers offer these
outstanding features: ® Lowest for-
ward drop per ampere per square
inch e Best current output, smallest
size, and lightest weight per watt
output of existing metallic rectifiers ®
High efficlency ® No unforming e
Negligible aging.

These G-E germanium metallic rec-
tifiers are of the broad-area type.
Their very low forward-voltage drop
gives excellent regulation. The high
output voltage per cell permits the use of fewer cells, and rectifying
Properties are instantaneous since they do not require artificial
forming. G-E germanium rectifiers can be operated at extremely
high current densities, and a large d-c output is obtainable from a
very small germanium rectifier.

The requlation is less than 6 per cent when operated at the
high current densities permissible with germanium rectifiers. With
most metallic rectifiers, regulation is usually between 15 and 20
per cent at their normal current densitles. Germanium rectifiers
have a broad application in power conversion where size and
weight requirements are at a premium. Write for Bulletins
GEA-5773 (industrial rectifiers); GEA-6224 (power supplies): GEA-
6297 (anodizing and electroplating).

Complete information on Vac-u-Sel, copper-oxide. and germanium rectifiers is available from your nearest G-E
Apparatus Sales Office, or by writing to Section 640-445, General Electric Company. Schenectady 5, New York.
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GENERAL &P ELECTRIC

APPARATUS SALES DIVISION

SPECIALTY TRANSFORMER PRODUCTS FOR ELECTRONIC EQUIPMENT

HERMETICALLY SEALED: A complete line of her.
metic transformers in 22 standardized case sizes
was specifically designed to meet the performance
requirements of the government MIL-T-27 specifi-
cations. These units, featuring drawn-steel cases
and silicone bushings, are the most dependable
sealed fransformers it is possible to provide
and can be used on a wide range of applications.

OPEN TYPE: Usually applied where moisture
resistance is not an important factor, and where
size and weight must be kept to @ minimum. Com-
posed of automatically wound coils imposed on
finest-grade silicon-steel core laminations, they are
of the same uniform high quality as our encased
transformers. Made to exacting tolerances to pro-
vide excellent electrical characteristics. Terminal
boards top- or bottom-mounted, or with leads, and
with mounting studs or brackets to meet special
requirements.

EPERMIL TYPE: Three new encapsulated trans-
former lines now permit designers in the electronic
industry to choose the best and least-expensive
encapsulation for their applications: 1) an ex-
tremely durable elastomer formula for &lass H,
{2) Class A modified epoxy resin, and (3) other
combinations of varnishes and epoxys or polyesters

for less.rigid environmental conditions.

AIRCRAFT TRANSFORMERS

‘General Electric manufactures a complete line
of standard 400-cycle aircraft transformers which
includes general-purpose transformers,
changing transformers, high-temperature silicone
transformers, ballasts for fluorescent lamps, igni-
tion transformers for cabin heaters, de-icers, and
jet engines. General Electric builds transformers
to individual specifications, both military and
commercial.

phase-

POTTED TRANSFORMERS

Particularly suitable for
applications where moisture
or humidity is excessive.
For such applications, they
are far superior to core-and-
coil units. If immersionproof
unit is not required, they are
more economical than her-
metically sealed trans-
formers. They have wide
application in the electronics
field, such as in frequency-modulation, carrier-current,
and speech-input equipment.

S
T

CONTROL, PANELBOARD, AND
SIGNAL TRANSFORMERS

Two new lines of transformers for
control and small, general-purpose
loads designed to fit the needs of
electronic-equipment and pane! build-
ers. Standard control transformers are
available in dualfrequency, series-multiple ratings
from 25 to 2000 va, enclosed construction, and from
25 to 250 va for open wiring. Panelboard transformers
are available from 50 to 5000 va in a standardized
line of 22 ratings featuring a choice of leads. circuit
breakers, or 1-, 2-, and 4-fuse combinations. Special -
confrol transformers can be furnished for normal and
high-reactance applications having special voltage
and load requirements.

HIGH-VOLTAGE TRANSFORMERS

Are used as components of
radio and television transmitter
equipment, and allied devices
which require high operating volt-
ages above ground. Construction
type shown in the photograph
permits a substantial reduction in
size and weight—critical factors
in many installations. A cost
saving is also effected over
similar ratings of enclosed-type
construction.

AUTOMATIC VOLTAGE STABILIZERS

For equipment which requires accurate line-

If your product is composed of one of the

voltage regulation in ratings of 15 to 10,000
va, standard G-E stabilizers can be used to cut
costs and save space. Many of the standard
models can be operated from either 115 or 230
volts and will deliver either 115 or 230 volis to
the load, thus providing transformation, as well
as regulation.

With line-voltage variations of 30 per cent.
these stabilizers will maintain output voltages to
within =+ 1 per cent of the normal. Quiet, aquto-
matic, they provide correction within two cycles.

following items, it will pay you to investigate
stabilizers: television and radio equipment; tele-
phone apparatus; sound equipment; lighting cir-
cuits; photometers; X-ray equipment; rectifiers

(fulllwave); electrochemical apparatus; test
equipment and precision processes: photo-
graphic equipment: electronic circuits; cali-

bration devices: color comparators. Write for
Bulletin GEA-5754. Special designs can be
furnished in ratings in excess of 10,000 va, or
with special voltages, if desired.

When ordering or seeking information
4 please mention Electronics Buyers’ Guide,
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SPECIALTY TRANSFORMER PRODUCTS FOR ELECTRONIC EQUIPMENT

AMPLISTAT

APPLICATION: The amplistat is a complete
packaged d-c amplifier applicable to a wide
range of control and instrumentation pur-
poses, Standard ratings are avallable from
1 va to 930 va. The following are a few of
the many possible combinations of SIGNAL
SOURCES (Thermocouples, Strcin gages.
Thermistors, Photocells, Phototube amplifiers,

SATURABLE REACTORS

Their features are: 1. é
provide control in an
a-c circuit by means of
a direct current. 2. pro-
vide a wide range of
control with smooth
adjustment over entire
range. 3. d-c control
power required is small. obtainable from any reasonable

combination of available current and voltage. 4. very Bismuth-wire magnetic-field sensitive resistors,
efficient, even at light loads. 5. voltage drop in reactor at Shunts, Resistance-type temperature bulbs, other Amplistats) with CON-
full saturation is small, permitting 93% or more of the TROLLED DEVICES (Relays, Solemcids, Small-motor flelds, Generators,
voltage to be applied to load. 6. compact, sturdy, no Amplidyne fields, Power rectifiers, Lamps, Heating elements, other
moving parts. 7. control power readily obtained from in- Amplistats).

expensive rectifier. 8. conveniently installed in least-crowded 3 I . v
part of the building for remote-control operation. 9. provide FEATURES: High Gain—lsolation—Input windings galvanically lzolated

a means of insulating the d-c conirol from the a-c circuit. from output. Reliable—Rugged construction, little, if any, maintenance.
These units are for use as control devices for numerous Static—No moving parts. No warm-up’ time-—Has no tubes. Compact—
tic and 1 control applications. Fits easily on control panels and chassis.

INDUCTION VOLTAGE REGULATORS

INDUCTROLS (Automatic, motor, or hand operation)

For electronic and industrial applications up RADIO INTERFERENCE! ABSOLUTELY STEP-
to 600 v, qutomatic Inductrols (dry-type or liquid- LESS CONTROL! NO WAVE-FORM DISTOR-
immersed induction voltage regulators) provide a TION! AUTOTRANSFORMER EFFICIENCY! In.
constant a-c output voltage as the supply volt- [
age varies., Other controls hold a-c current, ductrols are available for circuits up to 600 v.
rectified d-c voltage or current. Hand- and motor- Popular 120/240-volt ratings give up to + 100
operated types are also available. NO BRUSHES per cent requlation. Write for Bulletins GEC-795,
TO WEAR OUT! NO OIL TO MAINTAIN! NO GEA.5824, GEA-6261.

SPECIALTY COMPONENT MOTORS
FRACTIONAL-HORSEPOWER MOTORS ELECTRONIC AMPLIDYNE

svnchronous Input: 6-28 volts. Output: up
Indvction to 660 v, 165 watts, 5 min on,
Motors: High 15 min off-duty cycle.
torque at slow
synchronous
speed for remote-
control devices,
indicating instru-
ments, timing de-
vices, etc. For
low-inertia applications requiring rapid
changes in rotation. Synchronous speed: 75
rpm, 75 oz-in. torque. Motor starts, stops, Permanent-magnet Motors: APPLICATION: Control speed, limit loads, hold

An extremely re-
sponsive amplifier
combined with a
motor-amplidyne set,
useful in many types
of motor control where
precise regulation of
current. voltage, and
speed is necessary or
desirable.

reverses, _within .‘/z cycle of_ power supply. Permanent-magnet, totally en- tension, speed up acceleration, position precisely.
Smaller size delivers 2 ozin. at 100 rpm. closed, shunt motors for air- assure quick stopping. Readily adaptable to pro-
Write for Bulletin GEC-1294. [ . q o
crait operation {very high am- gramming and processing control.
bients), blower, actuator, tuner,
Taxi Dynamotors: Compact. lightweight  and other applications. Can be RATED—As a regulated, adjustable-voliage power
units convert low-voltage, d-c power to dynamically braked by short- supply for d-c motors up to 1% hp. As regulated
high-voltage, d-c for mobile radio trans- G sEwelone Ol exciter for large, adjustable-voltage drives up to 200
mitters in taxis, and reversed by use of relays. hp. The unit has an output of 1% kw, 250 volts.
e Bolicetcarsmiznche] EXplosioninracllzr e Can be arranged for use on 220- or 440-volt, 3-phase,
buses, railroads, 0.01 hp, 10,000 rpm, 27.5 v 60-cycle power supply.
o = fire departments, input. 130 rpm with gear reduc- The G-E electronic amplidyne is applied as a part
=2 forestry radio tion. With radio-interference fil- of a complete control system. Wreite for Bulletins
s © Vel transmitters, efc. ter. Write for Bulletin GEC.988. GEA-4053, GEA-4889.
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SWITCHBOARD AND PANEL COMPONENTS

TERMINAL BOARDS

For use where leads are brought to
any point for permanent or temporary
connection, especially if many wires
are involved.

Typical EB-5 board with

short-circuit strips Type EB-5 are fabricated terminal
boards. Each is equipped with the
necessary washer-head binding screws

for circuit-wire connections.

Type EB-6 are fabricated terminal
boards of the same construction and
Typical EB-6 board with size as the Type EB-5, except that
hinged cover clamp-type connectors are furnished.
Boards will accommodate wire sizes from No. 18 to No. 10
inclusive. Completely assembled boards can be furnished, with or
without covers, for any number of poles, 2 through 18.

’\;. INDICATING
LAMPS

Types ET-5 and ET-6 offer high visibility,
low wattage, and long life. Consist of tele-
phone-type lamp with contacts mounted
within an insulated tube and with a ceramic
resistor for any standard voltage up to 600 v.
For any panel thickness up to 2 in. Color cap provides excellent
vision from any angle. Available in 6 colors: red, white, amber,
blue, yellow. and clear.

\

CONTROL and TRANSFER SWITCHES

Type SB-1 design is extremely

flexible and can be applied to
meet special requirements. Fea-
tures include: square operating
shaft with cams to provide posi-
tive contact operation; silver-to-
silver contacts; totally enclosed
compact design; ample space for
connecting leads: choice of operating handles; permanent-finish
Textolite* escutcheons; wide range of stages and contact positions,
the number of circuits to be controlled determining the number of
stages and contacts needed. Switches having up to 16 stages are
commonly furnished. The maximum number of positions, or throws,
is twelve,
Rating of Type SB-1 switches is 600 v. 20 amp continuous, 250 amp
for 3 seconds. Interrupting rating depends upon voltage and
character of circuit, as well as number of contacts in series. Write
for Bulletin GEA-4746.

* Registered trade-mark of Generol\Electric Co.

AIR CIRCUIT BREAKER

Switching and better protection of power
circuits is secured by using air circuit breakers.
Type AK-1 breakers are available for switch-
board mounting for use, for example, as main
power-supply breaker in TV transmitters or are
individually enclosed for remote installations.
Current ratings from 15 through 4000 amperes,
up to 600 volts. a-¢c, and 250 volts, d-c. See
GEA-5915 for full details.

HIGH-INTERRUPTING-CAPACITY FUSES

The General Electric high-interrupting-capacity Type CLF fuse provides efficient and
economical short-circuit protection for control power circuits, motor starters, feeders. and
similar applications on systems 600 volts and below. Not only will the CLF fuse isolate
faulty apparatus and circuits, but it also affords better protection by reducing the
destructive energy associated with short circuits. Rated to interrupt available short
circuits of 100,000 amp, these fuses are available in ratings from 6 through 200 amp,

\ WA

250 v, d-c, and 600 v, a-c.

MOLDED-CASE CIRCUIT BREAKERS

Molded-case circuit breakers comprise a com-
plete line of fuseless protection for distribution,
power, lighting, and appliance circuits. They
are used in individual mountings, builtin ap-
plications, separate enclosures, switchboards,

Type R Type R—single-pole, plug-in units for standard-
duty applications from 15 to 50 amp, 120 v, a-c,
120/240 v, a-c, 2-wire, with thermal magnetic

trip.
‘A‘& Type ALB-'|~sinqle-pole, plug-in unit meeting
e o & Navy Hishock requirements, 125 v, a-c/d-c, §

to 50 amp, thermal and independent magnetic
trip. Navy breakers not U/L listed.

I ¥
L] .

Type To—sinqle-pole. front and back mounting

. for heavy-duty applications from 10 to 50 amp,

Type ALB-1 120 v, a-c, 120/240 v, a-c, 2-wire, with thermal
When ordering or seeking information
8 please mention Electronics Buyers’ Guide.

REPRESENTATIVE 50-AMPERE FRAME TYPES

5000-ampere, a-c, interrupting ratings

panelboards, and load centers. The sturdy,
molded-phenolic cases and trip units are sealed
against tampering. The circuit breakers are
quick-make, quick-break; they are trip-free and
trip-indicating.

Listed by Underwriters’ Laboratories, Inc.

Type TQ
and independent magnetic trip. 24

Type TQL—single-pole, or two-pole with com-
mon trip, plug-in units for heavy-duty applica-
tions from 10 to 50 amp: single-pole. 120 v, a-c,
120/240 v, a-c, 2-wire: two-pole, 120/240 v, a-c,
with thermal and independent magnetic trip.

Other types are available in standard indus-
try sizes from 10 to 600 amp for applications up
to 600 v. For further information, write for Bul.
letin GEC-1032 to Trumbull Components De-
partment, 41 Woodford Avenue, Plainville,
Connecticut.

Type TQL

June, 1956 — MID-MONTH — ELECTRONICS BUYERS' GUIDE
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GENERAL & ELECTRIC

CONTROL ACCESSORIES

A-c or D-c SOLENOIDS, CR9500

Simplify complex installations: in direct
or remote control requiring short, powerful
thrusts. Wide selection: 24 different ratings,
to 40 1b at Ya-in, stroke or to 36 1b at ln.
stroke, available in push- or pull-type opera-
tion and for use on a-c or d-c circuits up
to 600 volts, maximum. Used to push or pull in a straight
line, or to provide mechanical motion at a remote or In-
accessible location. They may be operated remotely from a
push-button station or automatically by limit switches, pressure
switches, float switches, or other pilot-circuit devices. Write
for Bulletin GEA-6215.

General-purpose Relays, CR2790E

Used to control pilot circuits in response
to remote-control switch or thermostat. Also,
for direct control of small motors driving
pumps, fans, etc; as a f-hp motor starter,
and in conjunction with a magnetic switch
controlling larger motors, and for signal
systems. Comes in open-type or in general- -
purpose case. Explosion-proof and watertight cases available as
kits. Three contact arrangements available; double-pole, double-
throw; double-pole, single-throw; single-pole, single-throw. Pro-
tection against hazard from restarts after power failures can be
provided with the double-pole form when one pole is used as a
bolding interlock in the coil circuit together with a momentary-
contact, push-bution station. Enclosed forms have convenient
conduit entrances at top and bottom. Write for Bulletin GEC.-257.

15-AMP CONTACTOR,
CR2810-1265

For small motors: this normally
open, single-pole. single-throw con-
tactor is small, self-contained. and in-
expensive. The coil is of the layer-
wound type., requires only a few
watts of power, and is connected di-
rectly across the line. The connec-
fions are easily made: all terminals
are in the top molded part. A form is
available which includes a non.
insulated interlock., permitting the

Type 110 v 220 v use of a momentary-contact push but-

ton for operating the contactor; the

Open L] %2 combination provides undervoltage

Enclosed 2 1 protection. Complete line of magnetic
motor starters available.

PUSH-BUTTON STATIONS ;

For control circuits of magnetic controllers de- ==
signed for push-button control. Standard- and ‘/

heavy-duty stations available which may consist [;

of various combinations of momentary-contact but- ! ~
tons, maintaining-contact buttons, selector switches, A
and indicating lights, for surface or flush mounting. ‘HJ
Standard-duty station recommended for use with |,
contactors rated up to and including 150 amp. | 4
Write for Bulletins GER-3469 (Standard-duty) and |
GEA-5043 (Heavy-duty), o

ELECTRONICS BUYERS‘ GUIDE — June, 1956 — MID-MONTH

OILTIGHT PUSH-BUTTON UNITS, SELECTOR
SWITCHES, INDICATING LIGHTS

Push-button unit

Selector switch Indicating light

A push buiton with building-block construction. This provides flexi-
bility to meeat requirements for special units by simple combination of
the basic elements. which consist of separdble operators, a removable
color ring for Identification, and a basic contact block. Operators
and contact blocks are furnished separately. Single, double, or tandem
contact blocks are quickly and easily attached to anmy type of
operator. A complete line of olltight stations, unlts, selector switches,
and indicating lights is offered. Write for Bulletin GEA-5779.

GENERAL-PURPOSE
PHOTOELECTRIC RELAY

This general-purpose, photoelectric relay, CR7505-K100G3, Including &
double-pole, double-throw magnetic relay. operates from the interruption
of a beam of light, making it simple for items on a production
line to be counted easily and qulckly. The relay also makes possible
automatic weighing with a beam scale and gutomatic signaling for
elevators or doors to save valuable time. Available with a complete
line of accessories to operate over light-beam distances of 9 to 30 feeL
up to 150 operations per minute. Write for Bulletin GEA-3533.

ELECTRONIC TIMER, CR7504-A142

For 60- and 50-cycle, 115. or 230-volt, a-¢ circuits.
Three standard models, with selection from 0.08 to 120
seconds in ranges of 20:1. Relay may be connected to
be normally energized or normally de-energized during
the stand-by period: it is alwaye de-emergized during
the timed period and energized after timing out, Ex-
tremely useful for timing operations of short duraiion
or to provide qutomatic comtrol for various stages of
industrial processes. Repetitive accuracy: #2% on ail settings above
0.5 second.

The unit includes one standard vacuum tube and a magnetic relay
with double-pole, double-throw contacts rated 10 amperes, a-c, at 230
volts. Time setting is adjustable by a potentiometer with dial which
reads directly In seconds. Potentiometer and dialplate assembly may
be removed easily for remote mounting, if desired. Write for Bullotin
GEA-5255.

When ordering or seeking Information
please mention Electranics Buyers’ Guldo. 9
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APPARATUS SALES DIVISION

SPECIALTY CONTROL

ULTRASONIC GENERATOR
For Cleaning Small Parts

Quickly and thoroughly removes oil. grease.
chips, dirt, lapping compounds, and other con-
taminants from surfaces. corners. and small
holes of precision-built. irregularly shaped
parts. Time. labor, and floor space are saved.

Equipment comprises an electronic power
unit (essentially a high-frequency oscillator) in
a 45-inch-high cabinet. A transducer assembly
with a quartz crystal is housed in a 4-inch-
d&lameter well. Paris are cleaned in any suitable container placed
in this well. Operated at 300 ke, 500 kc, 750 ke, or 1 megacycle.
Power input is 500 w at 115 v, 50/60 cycles. Write for Bulletin
GEA-6056.

MINIATURE, CR2791

1. G121 series—For military applications: coil voltage ! to 300
volts, d-c; coil resistance 10-30,000 ohms; AN 3304 type relay:
designed for special reliability.

2, G126 series—For industrial and military applications: operates
from 115 volts, d-c; for long.life switching, currents up to 5 amp
at 115/220 volis, a-c, or 30 volts, d-c. (Example: pulsing coil of
similur relay, expected life, 50 million operations.)

3. K110 series—High-speed polarized relay: switching up to 10
milliamp: operates in as little as Y millisecond (250 micro-
seconds); AN 3304 size can—4PDT or 4 independent single-pole,
double-throw elements.

SUBMINIATURE, CR2791

4. G152 series—Designed to give reliability of AN 3304 type relay

CR7503.A140A2 synchronous spot-
welding control, including heat
control, for low.capacity welders.

When ordering or seeking information
10 please mention Electronics Buyers’ Guide.

SELSYNS, CR9890

Indicating or control selsyns are
a highly accurate and rapid means
of communication. They are used
successfully in such applications as
indicating the positions of valves.
governors, bridges, turntables.
dampers, etc. Selsyns have been
very successful in servo systems
where the selsyns operate to guide action of power units.

Two types of selsyns are available—the high-accuracy type
which has an accuracy of +1 degree and the general-purpose type
which has an accuracy as close as *+5 degrees. Selection can be
made from a variety of sizes suited for each application. A complete
line of indicators and transmitters including selsyns is available,
Write for Bulletin GEA-2176.

HERMETICALLY SEALED RELAYS

The General Electric family of hermetically sealed relays
has been designed to meet, or better. all provisions of
applicable milifary specifications. Operating in its own
atmosphere, completely independent of conditions outside of
its rugged electro-tin-plated, drawn-steel housing, each relay
offers greater reliability, longer life, and reduced size and
weight for both military and industrial applications.

in subminiature-size enclosure; weighs less than one ounce:
% inch in diameter and 1Y4 inches long; single-pole, double-
throw.

5. G12§ series—Same size and weight as G152. Design is modified
to permit operation from 400-cycle, a-c voltage.

6. G160 series—High reliability in subminiature size: exceptionally
resistant to shock and vibration: two-pole, double-throw.

MICRO-MINIATURE, CR2791

7. G200 series—Standard model—two-pole. double-throw in liny
size (weighs approximately 1/3 ounce and measures only 0.350
in, by 0.785 in. by 0.875 in.); contacts rated 2 amp; has a
sensitivity of 300 milliwatts.

8. G210 series—Current-sensitive model with a sensitivity of 180
milliwatts: designed for lower operating power; possesses same
features as standard model, but about 0.31 in. longer.

LOW-CAPACITY RESISTANCE-WELDING CONTROL

The CR7503-A140 low-capacity resistance-welding control, de-
signed for bench-type welding heads, provides precise timing and
transient-free operation—two factors essential for consistently high
weld quality. Therefore, it is ideal for jobs requiring minimum
rejects without sacrifice of production speed.

Welding time is adjustable in one-cycle steps, from one to 10
cycles, by means of a single, calibrated control. Control of weld
current is achieved by the phase-shift, heat-control method.
providing smooth, stepless adjustment of current from 20% to
100%. regardless of rated voltage. Since both weld time and current
are held constant, welding results are consistent.

June, 1956 = MID-MONTH — ELECTRONICS BUYERS' GUIDE
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PORTABLE TESTING AND RECORDING INSTRUMENTS

PHOTOELECTRIC RECORDER—Type CE: For temperature

measurements, developmental testing, high-speed recording.
laboratory investigations, physiological research, and equip-
ment tests. Provides direct ink records, and is ideal for any
test where only a small amount of energy is available for the
operation of the recorder. Sensitivities obtained as low as
1.0 microampere or 0.2 millivolt, full-scale. Response periods
as fast as 1/5 second. Four different motor arrangements provide
chart speeds from ¥ inch per hour to 72 inches per minute.
Write for Bulletin GEC-254.

INSULATION-RESISTANCE METER: An electronic instrument
designed to measure insulation resistance over a range of 0
to 20,000 megohms. Measurements indicate poor insulating
materials and materials contaminated by dirt or moisture. This
instrument also makes possible the study of the effects of
temperature and humidity on insulation. Consists of an elec-
tronic rectifier. a bridge circuit which contains Thyrite* re-
sistance material, and an electronic-tube volimeter, all in one
enclosure. Meter is available in range of 0.20,000 to 20,000
megohms and has four scales. Over the range of 5 to 20,000
megohms, tests are made at a constant 500-volt d-c potential:
and from 0 to 5 megohms at 0 to 250 volts. The meter is small, compact, portable—
convenient for production and service testing, simple to operate. Write for Bulletin
GEC-753.

* Registered trade-mark of General Electric Co.

CURRENT-LIMITED HIGH-POTENTIAL TESTER: By limiting the output current to a
maximum of 5 milliamperes, the tester effectively
minimizes most of the hazards encountered with
high-potential testing equipment. Features: output
current limited to below the maximum current
which an operator can let go: nondestructive
testing: line surges virtually eliminated in out-
put; indicates voltage on sample regardless of
wave shape, internal voltage drop. or variation
in line voltage: faults indicated by glow lamp
on panel. Output voltage: 0-3500 volts (peak \/2).
Output current limited to less than 5 milliamperes when shipped. Maximum load for
full output voltages: 0.005 uf. Write for Bulletin GEC-700.

GAUSS METERS: Used for measuring: Flux density
in gaps of instrument magnets; of blocked d-c
relays and breakers: of blocked-rotor generators or
motors. Field gradient across air gaps. Direction
and density of leakage flux emitted from perimeter
of magnets. Flux density in iron portions of mag-
netic circuits. Strength and direction of stray fields
of many permanent and electromagnets. Magnetic
properties encountered in laboratory work. Avail-
able in d-c ranges from 25 to 20,000 gausses: a-c

, ranges—60 cycles from 0-35,000 gausses. Write for
Bulletin GEC-777.

INDICATING FLUXMETER: A convenient means
for accurately measuring flux densities and total
flux. Determines magnetic properties of permanent
magnets and d-¢ electromagnets. Measures flux
distribution in a magnet gap. leakage flux along
sections of a permanent magnet or electromagnet.

Write for Bulletin GEC-777.

THERMOCOUPLE VACUUM GAGE: Measures pressures encountered in laboratory
studies and in many manufacturing and chemical processes. Range of 1 to 200 microns
of mercury for glass vacuum systems and from 1-1000 microns of mercury for metal
systems. Valuable for checking pressures for vacuum-tube evacuation, vacuum dehydra-
tion. and vacuum heat-treatment of metals, metalizing, and vacuum processing of
vitamins. The thermocouple vacuum gage is sensitive to both condensable and non-
condensable gases. Three different mountings are offered; portable-case style, relay-rack
type. and panel type. Write for Bulletin GEC-385.

AC & DC
| PORTABLE
INDICATING
INSTRUMENTS

A line of instru-
ments which Is func-
tionally designed to
give the greatest
convenience and
readablility. Preci-

slon components and spring-mounted moving
elements are used to achieve sustained ac-
curacy. These precision instruments are suitable
for laboratory use, as well as for field applica-
tions and production tests.

Types AP-11 (a-c) and DP-T1 (d-¢): Designed
for general testing where a dependable, easily
read instrument with ¥z of 1% accuracy is re-
quired. Ideal for trouble shooting and mainte-
nance work where accurate readings must be
taken under adverse lighting conditions. Size—
7% by 7% by 3% in. Scale length—S5.5 inches.
Pointer—Knife edge with mirror scale. Damp-
ing—Magnetic. Zero Adjuster—External. Shield-
ing—Excellent shielding' from stray magnetic
fields.

Types AP-12 (a-c) and DP-12 (d-c): Specis-
cations are similar to DP-11 above, except
accuracy Is to Y4 of 1% full-scale.

GENERAL-
PURPOSE
OSCILLOGRAPH
Type PM-20

Uniquely designed for fast operation and
maintenance, the PM-20 will record up to 71
variables on one oscillogram. A wide range of
frequencies, from d.c to 6000 cps. can be re-
corded. Record speed may be adjusted from
4 to 500 feet per minute. Many additlonal fea-
tures are provided. including automatic record
numbering, timing lines, trace interruption for
identification, .automatic record-length control
adjustable from ¥2 to 5 feet, and remote control.
Write for Bulletin GEA-6348.

Type PM.18: Records 2. 3, or 4 rapidly or
slowly changing currents and voltages simul-
taneously. Transient phenomena of short dura-
tion can be recorded by means of a synchroniz-
ing switch. Records may be made using con-
tinuous.drive holder, film-pack holder, or Pola-
roid-Land film holder. which produces finished
oscillograms in one minute without the use of a
darkroom. Write for Bulletin GEC-580.

When ordering or seeking information

ELECTRONICS BUYERS’ GUIDE — June, 1956 — MID-MONTH please mention Electronics Buyers’ Guide. 1




APPARATU

S SALES DIVISION

GENERAL B ELECTRIC

G-E INDUSTR

General Electric soldering irons axe highly efficient for
all work requiring soft soldering. Reserve heat capacity
of G-E irons makes them outstanding for continuous,
high-speed production soldering. Write for Bulletin
GEC-1318.

FEATURES
CALORIZED COPPER TIPS

Durable, interchangeable, designed for extra-long
life.
Calorized coating retards corrosion and oxidation,
prevents freezing of tips to tip holder—increases
tip life.

IRONCLAD COPPER TIPS

Couple quick heat transfer of copper with long-
wearing qualities of iron—for extralong life.

TUBULAR HEATING ELEMENTS

Provide quick, more dependable heating.,

STAINLESS-STEEL SHELL

Provides higb corrosion resistance and low heat
loss.

THY-MO-TROL* DRIVE

Electronically Operated, Adjustable-speed Drive; Stepless Speed Control;
Standard Ratings from 1/50 to 30 Hp

A complete equipment consists of an anode transformer, if required, control and
rectifier panel, a control station, and a suitable d.c motor. It operates from an a-c

power line. Starting. stopping. reversing, and adjustment
from the single, compact control station.

OPERATING FEATURES when the START button is pushed, ac- }

celeration of

1. FULL RANGE—A single dial—small
as a radio volume control—gives com-
plete adjustment of motor speed.

2, HOLDS SPEED—Regardless of ordi- Hem o CEeD
nary load fluctuations, Thy-mo-trol drive shock to the
holds speed constant within extremely

i on the line.
narrow limits,

is smooth. Starting is exifemely fast be-
cause of sustained n 7kimum torque
during acceleration. No sudden applica-

IAL SOLDERING IRONS

MIDGET SOLDERING IRONS

Ironclad tips only

25-watt, 6-volt,
Ya-in.-dia chisel tip. Also
available in Ys-in.-dia pyramid tip
and ¥-in.-dia chisel and pyramid tips.

LIGHTWEIGHT INDUSTRIAL IRONS

Ironclad tips only
60-watt, 120-volt,
¥y-in.-dia pyramid

tip. Also available in Y4-
and ¥-in..dia chisel tips.

INDUSTRIAL SOLDERING IRONS

75, 100, 110, 125, 200, 300 w
115 or 230 v
Calorized or Ironclad tips

of speed are all controlled

fulllwave Thy-mo-trol drive

full torque right up to the currentlimit point.
This means maximum machine output.

5. OTHER ADVANTAGES—Speed can be presel

before starting; saves space; no stop for speed

ssive torque: therefore, no
machine, No current peaks

3. CURRENT-LIMIT ACCELERATION— 4, FULL TORQUE—Although motor may change: easy to control automatically; operates

Regardless of the speed-control setting be scarcely turning over, it can deliver direct from a-c line.

* Registered trade-mark of General Electric Co.

BULLETINS COVERING G-E APPARATUS PRODUCTS

Space does not permit descript

ion of all G-E products related to the electronic field.

For full details and bulletins write your nearest G-E Apparatus Sales Office.

Accelerometersi. . oo sq ... GEC-1212 Temperature GEC-1005 Indlcators Photoflash Equipment,
Amplifiers Vacuum . ..... . Write for detalls ﬁ“ten"n Poslllon . Ggggégg Electronic .
' ew-poin! . Polentiomete:
Magnetle ... See Page 5 WeldIng . .o ovoenrnanar.n GEA-3058 e L RECCioBs Sy, 08
wer ... . ...See page 5 Converters Illumination . - . .GEA.4026 Pots, Soldering
Strain-gage .............GEC-1248 High-frequency .. \GEA-5804 Liquid-levei .. 00! e eaed Pots and Tanks, Heatlng
SRR Low-frequency _GEA-5551 Material-thickness . ....... GEC-31 ot N B2t
ST LTS o) Dotoetars Nuclear-radiation .. . Write for det ﬂlm wer Supplies, D¢ .......
al lyzers an tai Photographic-exposure Pyrometers & Potentiometer
Comparators . ........... GEC-774 Leak ............. Write for details ositioning . ... .. Pyromel ..... GEA-8020, GEC-713
Vibration . .. GEC+1369, GEC:1370 Radiatlon .Write for details moke & Combusllon Record
Antennas, Radar ... .GEA-6279 Smoke, Electronic .GEA-5254 train Potcnllomeler
Arresters, Lightning ........GEA-2977 Vibration . ....... .GEC-1212 Telemetetl:ll“ R Textnpel ature
Balancing Equipment, Dielectries, Liguid emperature esistors
Do¥amic ual. T4 8 -GEC-320 (Pyranol*) Write for detalls Timing) [GEA-5108 LlsBaigts FrH
Battery Chargers .GEC-826 Dynamometers . ............ GEA-5923 acouryiy C-385, GEC-086 Shunts, ‘Meter .......
Bearings, Jewel . GEC-370 Rt . SeYranals Inverters . . .Write for detalls Spectrometers, Mass .. G
Bus Bar Systems ...........GEA-5160 Elements, Heatlng ..........GEC-1005  Jewels, Glass CEC310 Spectrophotameters wgu alte fforfgetalls
Cells, Photovoltale . ......... GEC-890 Furnaces, Rilovoltnigters e GEC-218, GEC-380 Starters, EMaghotlcREERL S CEA0195
Communieation Systems, Electric or Gas-fired . . Write for detalls Magnel‘h‘ A":ly‘l’ Sl iChes] s GEA-6131
Carrier Current . ...Write for detalls Gages e e v oo CECTTZ Pressurc-operated .. Wrlte for etaits
Controls Comparator b o ....GEC-774 “ . Write for detalls
Elevator Leveling ... Write for details Tonlzation . . Write for details DIGALHTE] °"““”"“ - -See D o O Synchrors A I o GEA-2178
Heat-treating . . . Write for details Paint-depth GEC-319 Foot:candle EC-611 Telemetering Systems,
Illumination . .. ....Write for details Straln .GEC-888 P e Ggfi,,lg Bloctronichy p MR LELLY! GEA-5233
Machlne-safety .. .. .GEA-6131 Vacuum . g .GEC'383. GEC-986 E oy I ok Testers
A Ranleal St e e o L R GEC-983 o, vibratien . ........ for detalls Coating-thickness ........ 3110
Ml BUE AL diiasne eostty (1111 GECass  inbulation \ 661706, "GEC 149
o . otors e uples . ... .........
Rt o Tnduetion teattng S D R e AR | s e R
Pressure . . . rite for detalls GEC.920, GEC-921, GEC-1250 Sf,‘,’;le:;,;,;s; ','n;f‘iﬁ,‘_‘h‘““' ggg:gﬁg ?nmmosms """" SRR CLRD
Printing .GEA-5614 MOLOF « v veennnn Ny, . GEC-302 b L 0 Automatic, Cycle . ....... GEC-1223
Register . .....GEA-4371, GEA-5947 Heating S Reelieg oSTELEDS G:::f\: ;?32 Automatic. Intepiall GhCenaa
Register-cutter . Write for det. cctronlc—Accessorles &  oorWO e.ce e utomatic-rese & EC-1223
ST L e e e e L0 g Synehironous ... GEA- 5426, GEC-344 Motor-operated . 5
Smoke & Combination ... .. GEA-5254 Electronic Inductlon . .....GEA-4945 SRy, et o fom 2:0270 Vll;:rn‘ilion Aniu'y'sis' e
* Istered de-) 'k of G 2 o uipment ... .. 13QGEC13|0
Reglstered trade-mark of General Electric Co. Ohmmeters .......... Sec pages 7, 11 Voltmcter, Electrostauc ...... EC-403

General information may be secured from
Equipment for Laboratory and Production

g When ordering or seeking information
12 please mention Electronics Buyers’ Guide.

the following bulletins: Industrial Heaters, GEC- 100S; Measuring
Testing, GEC-1016; Motors, GEC-1026; and Control, GEC-1260.
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TUBE DEPARTMENT, SCHENECTADY 5, N. Y.

For more dependable service . .

SPECIFY G-E ELECTRONIC TUBES FOR YOUR EQUIPMENT

Essential characteristics of typical G-E Electronic Tubes
to aid you in selecting tube complements for your circuits.

TUBES FULL INFORMATION, DETAILED DATA ON ANY G-E TUBE SENT ON REQUEST

"Custom-Design” Service for High-power
Klystrons, Magnetrons and Traveling-wave Tubes

The General Electric Tube Department offers “‘custom-design’’ service on high-power klystrons,
traveling-wave tubes and magnetrons to meet your most specialized requirements.

The design and development of new types, where volume justifies, is accomplished in relatively
short time, since General Electric has complete research, development and manufacturing facilities
for such work. Moreover, trained staffs of G-E scientists and engineers—specialists in the field of
high-power beam devices—will work closely with you in all phases of tube design and development.

To take advantage of this service, contact your Tube Department sales representative at your
nearest Regional Tube Department Office listed on page 16.

THYRATRONS — Grid-controlled Gaseous-discharge Rectifier Tubes

MAGNETRON

GENERAL @D ELECTRIC

TUBES

KLYSTRON

TRAVELING-WAVE TUBE

Cathode ‘ 7 Anode Control Characteristics
T Erec! ;i (Temp
ype No. ec- Peak
trodes | Volts | Amp |Inverse| Geak | Ave 100 V 1000 V e
Volts | “mP 2 General Electric also
GL-2D21 .. 4 63 | 0.6 1300 | 0.5 | 01 o-—18 —4.2@450V [—55 - 490 * °f_f‘?"s the f°"°"‘f’"9
GL-3C23 .| 3 25| 70 | 1250 60 | L5 |-25 |55 —40- 480§ Military, Industrial and
GL-5C21/C6J .| 3 2.5 |21.0 1250 | 77.0 | 64 |— _— —55- 475§ | Commercial Tubes:
FG-27-A . 3 | s0]4s 1000 | 10.0 | 2.5 {—2.0 —8.0 40 -80 §
FG-81-A 3 2.5 | 5.0 500| 20 | 05 |30 —5.25@500V|—20 - 450 * v d
FG-97 .. 4 25| 5.0 1000 2.0 | 05 [+0.5 —13.0 40-80§ . Hydrogen Thyratrons
FG-98-A B 2.5 | 5.0 500 | 20 | 05 |[—5.0 —11.0@500V|—20 - +50 * .
‘ 5.0 100 | 2500 | 400 [ 64 |+1.0 —9.0 40 - 80 e Vidicons
FG-105 ... 4 15.5 | 11.0 750 | 770 | 2.5 |+1.0 —9.0 30-9518
5.5 | 10.0 | 10000 | 16.0 | 40 |+1.0 —9.0 - ¢ Image Orthicons
FG-154 ..o 4 50| 7.0 500 | 100 | 2.5 |—4.0 —9.0@500V |—20 - 450 *

e 5.0 (100 | 2000 | 40.0 | 64 |+1.0 —9.0 40 - 80 3
FG-172 .ooccvvions el 00Ol [NE:10:08 M0 M e i Ty 250 s ¢ Medium and
GL-393-A 3 25| 70 ! 1250 | 60 | 15 |25 —5.5 —40 - +80 § ngh-p.ower

|oL-414 4 5.0 {19.0 | 2000 [100.0 |12.5 o —10.0 40-80 § Traveling-wave Tubes
GL-502-A 4 63| 06 | 1300 1.0 | 0.100 |—1.0 —3.5@650V |—55 - 190 * !
céL 554‘;/ = 3 25 (12 1 1500 | 400 | 3.2 0 —7.0 —55 - +70 * e CW, Pulse and
L5557/FG-17| 3 25| 50 4 5000| 20 | 05 |—2.0 —7.0 40-80§ <
\GL-5559/FG-57| 3 5.0 | 4.5 1000 | 15.0 | 2.5 |—175 —6.5 . 40-80§ \Aldolfagt: fundbls
GL-5560/FG-95| 4 { 5.0 | 45 1000 { 15.0 | 2.5 }+1.0 —9.0 40 ~ 80 agnerons
15.5 | 4.5 1000 { 300 | 0.5 [+1.0 —9.0 40 -gof §
gt—:gzwcsl .3 2.5 | 9.0 1250 | 300 | 2.5 |—10 —6.0 —55 ~ 470 * e TV, CW and
5662 ..o, y -
3 ‘ 6.3 | 0.15 200 ;;zts; —3.5 —5.0@160V |—55-4-90 * Pulse-amplifier
JGL-5663 ........ 4 | 63| 0150/ 500| 0.06/ 0020 |—15 —2.5@500V |—55 - +90 § Klystrons
gL-SGGS/CIGJH 3 251310 | 1250 | 100 |[180 |—0.5 —4.8@1250 |—55 - 475 *
5757 iy 0 st ie SN o S o AR e RN *rClass agd
.............. I ' y ) =ty = —75 - 490 * - i
GL-5728/FG-67| 3 5.0 | 4.5 1000 | 15.0 | 2.5 |+4.0 v 40-80§ Me"“ ceramic
GL-5830/FG-41{ 3 5.0 |20.0 | 10000 | 75.0 I 125 |+80 '+2 i 4065 § Lighthouse Tubes
| GL-5855 B RS 2.5 [34.0 1500 | 160 18.0 |+8.0 —9.0 —55 - 470 *
gli-zz‘;t; 3 6.3 |30.0 | 25000 {1000 1.0 |— — —50 - 175 * Metal-ceramic UHF-VHF
CLEOL fagy 3 2,5 | 9.0 1250 { 30.0 | 2.5 () —6.0 —40 - +80 § Triodes and Tetrodes
a5 6044/ o 3 25] 63 1250 | 80 | 10 ()} —4.8@1250 |55 475 *

-6044 ..o, 3 2.5 [17.0 500 | 77.0 | 64 |—05 —2.5@500V |—55 - -85 * : .es
6525 # 2 | 63| 01s 500 | 0,060 | 0020 |—2.25 A o [T High-vacuum Rectifier
GL-6807 ** 3 2.5 |21.0 1500 | 80.0 | 6.4 0 7.0 55470 * Tubes
GL-6808 . 3 2.5 [21.0 1500 | 80.0 | 6.4 () —7.0 —55 - 470 *

GL-6809 ... 3 2.5 [21.0 1500 | 80.0 | 6.4 0 —7.0 —55 - 470 * ¢ Gaseous and
GL-6855/716 3 25| 63 1250 | 80 | 10 |[-15 —5.2@1250 |~40 - +80 § Mercury-vapor
GL-6856/740 3 2.5 [16.0 1500 |  50.0 2.5 —1.0 —5.2@1250 [—40- 480 § Rectifiers
GL-6857/740P..] 3 25 (160 | 1500 | 500 | 25 [—1.0 —5.2@1250 |—40 -+80 § o

GL-6858/760 3 2.5 [21.0 | 1500 | 770 | 6.4 |—2.8@200{—5.5@1250 |40 480§ ¢ Power and Control
GL-6859/760P..] 3 2.5 [21.0 1500 | 77.0 | 6.4 |—2.8@200/—5.5@1250 |—40- 480§ « Ignitrons
GL-6860/C6J/F| 3 2.5 |21.0 i 1250 | 77.0 | 6.4 |—o0.5 —5.8@1250 |—55 -~ +75 % 9

* Temperature ratings are cxpressed in terins of the ambient temperature range over which the tubes will operate.
T These ratings apply only when the tube is used for ignitor firing.

1 These ratings apply only when the tuhe is used in thyratron welding-control service.

§ Temperature range condensed mercury C.

® Bracket base for panel mounting.
** Replaces GL-5545.

# 5-Star high-reliability type:

Se'e fo"owh!g pages for additional listings of G-E Electronic Tubes. All data subject to change
without notice. The listing of any tube type does not n ity imply i diate availability.

When ordering or seeking information
please mention Electronics Buyers’ Guide.

ELECTRONICS BUYERS’ GUIDE — June, 1956 — MID-MONTH

13




TUBE DEPARTMENT, SCHENECTADY 5, N. Y.

GENERAL @D ELECTRIC

®

W

QUICK-SELECTION CHART

GENERAL ELECTRIC

High-reliability Types for Critical

TUBES
Tub Heater
Classification v3e Similar to ** Applicable MIL-E-1 Spec.
Type Volts Amperes
5726 6ALS 5726/6AL5W 63 0.3
;°‘”'.?”"e"' 5726/6AL5W /6097
. oS TS 5896 ® None 5896 6.3 0.3
Diodes s e SR ] _ ”
6087 # | 5Y3GT+ None 5.0 2.0
oo 6202 6X4 * X4WA
Power Rectifiers L 6.3 0.6
6203 None 6203 e 6.3 0.9
5718 @ | None 5718 6.3 0.15
40 -
Single (S 6135 6C4 1 6135 63 0.175
u>40 5719@ | None 5719 6.3 015
5670 2C51 % 5670 6.3 0.35
5670WA
5814-A | 12AU7% 5814-A 6.3/12.6 0.35/0.175
Triodes #<40 5814WA
6021 ® | None 6021 6.3 0.3
6111 ® | None 6111 6.3 0.3
Twin ) 6386 5670 § None 6.3 035
5751 12AX7 || 5751 6.3/12.6 0.35/0.175
5751WA
6072 12AY7 & 6072 6.3/12.6 0.35/0.175
#>40 6112® | None 6112 6.3 0.3
6201 12AT7 12AT7WA 6.3/12.6 0.3/0.15
i 6829 5965 | In Process 6.3/12.6 0.45/0.225
[ 5654 6AK5 5654/ 6AKSW 6.3 0.175
5654/ 6AK5W /6096
‘ 5840@ | None | 5840 1 6.3 0.15
Sharp- 6134 A | 6ACT 6ACTWA | 6.3 0.45
{ Cuief 6136 6AUS <AUSWA ; 6.3 03
1 6205@® | None £205 i 6.3 0.15
Voltage 6265 6BH6: In Process 63 0.175
g Ampliicah- 5749 6BAS 5749/6BA6W 63 03
d N 5899 ® | None 5899 | 63 BLIE
Pentodes| uts 6137 A | 65K7 6SKTWA R » 03 )
| 5636 ® | None 5636 63 0.15
i Dual: 5725 6AS6 5725/6AS6W 6.3 0.175
} ! | Control 5725/6AS6W /6187
! _—
5686 None 5686 63 0.35
P Al 5902® | None 5902 6.3 0.45
| ower Ampaiers 6005 6AQ5 6005/6AQ5W 6.3 0.45
6005/6AQ5W /6095
Heptodes 5750 6BE6 5750/ 6BE6W 63 ) 0.3
Thyratrons 5727 2021 5727/2D21W 6.3 0.6

** Analysis of the electrical characteristics of the Five-Star type
will“indicate that it is essentially similar to the type listed in

this column, except as keyed.

Key to specific electrical differences of Five-Star types:
* Reduced peak and output current ratings
+ Unipotential cathode and lower tube drop
t Heater current approximately 17% higher
§ Remote-cutoff characteristic
|| Lower mu

All data subject to change without notice. The listing of any tube type does not

14

FIVE-STAR RELIABILITY PLUS SPECIAL COMPUTER TUBE
DESIGN NOW COMBINED IN FIRST FIVE-STAR COMPUTER TUBE

9-pin twin-triode
Five-Star Computer
Tube developed for
airborne computers.

6829 Ratings
MAX CATHODE CURRENT, PER SECTION _............oocoiiiiiiiieiiieeisieeaeiennans 20 MA

MAX PLATE DISSIPATION, PER PLATE 22 W
MAX TOTAL PLATE DISSIPATION, BOTH PLATES . R lu. 40 W
GRID VOLTAGE (MAX) FOR PLATE CURRENT CUTOFF, PER SECTION —75V
HEATER CURRENT (PABRALLEL) ....coooiiiiiiimimieiiiciciie e .0.45 AMP
HEASTERR RO Vi F s proromer a0 Sl SO SO e . e 28 W

Additional Five-Star Computer Tubes are soon to be released. Watch for them!

When ordering or seeking information
please mention Electronics Buyers’ Guide.

1

ily imply i te availability.
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TUBE DEPARTMENT, SCHENECTADY 5, N. Y.

FIVE-STAR TUBES

QUICK-SELECTION CHART

GENERAL @D ELECTRIC

el

Military and Industrial Applications TUBES
| Average Characteristics | Publication Number
Plate Screen Grid Plate Screen Gm ,u. | for Technical Data ##
Volts Volts Volts ma ma umhos e it
——— — S ‘
Voltage drop = 10 Y @ 60 ma; max d-c current = 9.0 ma , ET-T 1088
Voltage drop = 10 V @ 50 ma; abs max d-c current = 10.0 ma L ET-T 1097 -
- Voltage drop = 50 V @ 125 ma; max d-c current = 125 ma ET-T 1103
Voltage drop = 22 V @ 50 ma; max d-c current = 50 ma ET-T 1111
Voltage drop = 22 V @ 70 ma; max d-c current = 70 ma ET-T 1112 0
= z T.T 1085
100 — R« = 150 8.5 — 5800 27 E
250 —_— —8.5 10.5 = I 2200 17 ET-T 1107
100 > Rx V: 1500 0.73 —_— 1700 70 ET-T 1086 i
150 — Re = 240 8.2 — 5500 35 ET-T 1083
250 — —8.5 10.5 - — 2200 17 ET-T 1095
100 — Rx = 150 6.5 —_— 5400 35 ET-T 1101
100 — Rx = 220 8.5 — 5000 20 ET-T 1104
100 —_ Rx = 200 | 9.6 - 4000 17 ET-T 1113
250 — -3 i 1.0 — 1200 70 ET-T 1092
250 — =" 1 3.0 = 1750 44 ET-T 1102
100 — Rx = 1500 | 0.8 — 1800 70 ETT 1105
250 = Rx = 200 ! 10.0 — 5500 60 ET-T 1110
150 —_ Rx = 220 8.5 = 6700 47 | ET-T 1250
120 120 Rx = 200 7.5 2.5 5000 —_ ET-T 1982
100 100 Re = 150 | 7.5 2.4 5000 - ET-T 1096
300 150 Rx = 160 9.5 25 9000 i Ez = 0 ET-T 1106
250 150 Rx = 68 10.6 4.3 5200 I E;; =0 ET-T 1108
100 100 Rc = 150 7.5 2.4 5000 1 Ee3 = 0 ET-T 1235
250 150 Rx = 100 7.4 2.9 _4600sﬁ___- Ec3 = 0 s ET-T 106_3A_-
250 100 Re = 68 11.0 4.2 4400 i Ee3 = 0 ET-T 1090
100 100 Rx = 120 7.2 2.0 4500 i ET-T 1098
250 100 —3 9.2 2.6 2000 Ecz = 0 o ET-T 1109 Ny
100 100 Rx = 150 53 3.6 3200 Eec3 = 0 ET-T 1241
120 120 .- 5.2 3.5 3200 E3 =0 ET-T 1087
= = | — R = B
250 250 —125 27 3.0 . 3100 Py = 2.7 ET-T 1084A
110 10 Re =270 | 30 2.2 4200 P. =10 ETT 1099
250 [ 250 —125 | 4 45 4100 Po = 43 ET-T 1100
25 | 100 — l 25 | 7.5 G. = 500 ETT 1097
abs max PIV = 1300; abs max d-c current = 100 ma ET-T 1089
@ Indicates subminiature type 4 A q
# Glass octal base }NOTE: All other types are miniatures ## Complete technical data on any G-E Five-Star tube may be obtained by
A Metal tubes

publication number from the G-E Tube Department, Building 3 C.AR.T.,

The ratings and characteristics of all twin-section types are given for each One River Road, Schenectady, N. Y.

section.

Complete interchangeability between a Five-Star tube and its prototype depends
on Individual applications.

GENERAL ELECTRIC MICRO-MINIATURE METAL-CERAMIC RECEIVING TUBES

The 6BY4 is the first in a series of micro-miniature metal-ceramic receiving 6 BY4

Fifst micro-miniature type developed by
General Electric

RF AMPLIFIER FOR
UHF-VHF TV TUNERS
8.5 db noise figure
15 db gain

{Measured in grounded-grid circuit
at 900 mc., with 10 mc. bandwidth.)

tubes developed by General Electric. The advantages offered by this unique
construction are greater resistance to shock, vibration and heat, and low noise-
figure with high gain. ]

Additional micro-miniature types for other applications will be announced in

the future. Your G-E Tube Department sales representative will be happy to
discuss: your requirements for tubes of this nature and to keep you abreast of

latest developments. Contact him at your nearest G-E Tube Department Regional

Oftice listed on the next page.

All data subject to change without ‘notice. The listing’ of any tube type does not necessarily imply immediate availability.

When ordering or seeking information
please mention Electronics Buyers’ Guide.
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TUBE DEPARTMENT, SCHENECTADY 5, N. Y.

GENERAL B ELECTRIC
G-E RECOMMENDED TYPES for Radio and TV receivers

. i Heater Current in Milliamperes
Classification
600 300 150 | 50 Other
1B3.GT Tube Department
igh-Vol Rectifi .
TWAHigh:Voltage (Rectificrs = Regional Sales Offices
Low-Current Rectifiers 3ALS 6ALS5
DIODES Power Half-Wave 35W4
Rectifiers Full-Wave g}’g;—GT 12X4 5U4-GA T G
E G
] ] 12AX4-GTA 6AU4-GTA TERN, REGIO
TV Damping Diodes 19AU4-GTA gAw)E:‘éng General Electric Company
Triple = 6B]7 Tube Department
2AF4-A 12B4-A 6C4 6AF4-A 200 Mai
o 5ANG SAHAGT : ain Avenue
Single u< 654-A 6BN4 Clifton, New Jersey
12B4-A
w>40 G6AB4 “Jll Telephone—
4BC8 7AU7 12AU7-A4 6BC8 Clifton, GRegory 3-6387
4BQO7-A 12AU7-A 6BQ7-A T
4BZ7 12BH7-A 6BZ7 (N.Y.C. dial direct—
TRIODES s ESSOR (o PN CE 616 Wisconsin 7-4065-6-7-8)
12BH7-A
G7
40 5BK7-A 12AT7 12AT7 6BK7-A
u> e 124X7 12AX7
2 Diod 6BV8 6AV6 12AV6 CENTRAL REGION
With Diodes iodes  |l6CN7 6CN7
_ 3 Diodes 5T8 19T8 6T8 General Electric Company
DliDsgi:gillear <40 6CM7 Tube Department
3AUG GAUG 12AF6 104 3800 North Milwaukee Avenue
Sharp-Cutoff ||3BCS5 6BC5 12AU6 i inoi
P pary et : ICP;:cugo 54;, Illm;;séoo
3BZ6 6BA6 12BAS 1T4 elephone—aPring 7-
Voltage Remote-Cutoff 6BZ6 3
‘ Amplifiers  |"With 1 Diode B 1U5
gctge 6CG8
5 q U 6US8
With Triode || 5418 WESTERN REGION
PENTODES 6BHS
12BY7-A 12BY7-A gggg gf;t 6AQ5 General Electric Company
12C5 25CS5 4 6V6-GT
5 Agnl:l?;etrs gf&“c‘,r 25L6-GT ~ sws.%-[_‘r Tube Department
| ower - 12V6- .
Axnp‘{:gers 12W6.GT k| 11840 West Olympic Boulevard
Horizontal- [/12AV5-GA 6AV5-GA Los Angeles 64, California
Deflection 12DQ6 6CD6-GA
Amplifiers  [/25CD6-GB 6DQ6 Telephones—BRadshaw 2-8566
Twin 3BUS 6BUS GRanite 9-7765
- 3BY6 6BEG 12AG6 IR5
HEPTODES 3CS6 6BY6 12BE6
——__| et B 6CS6 ]

GATED-BEAM TUBES 3BN6 6BN6 TUBE DEPARTMENS
Type designations of miniature tubes are shown in italics. I
GENERAL ELECTRIC ALSO OFFERS A COMPLETE LINE OF COMMERCIAL RECEIVING TUBES G ENE R AL ELE cT R c
INCLUDING SERIES-STRING TYPES WITH 600 MA, 450 MA AND 300 MA HEATERS FOR UNIFORM Schenectady 5, N. Y.
WARM-UP, COLOR RECEIVING TUBES, COMPUTER TUBES AND TYPES FOR MOBILE
COMMUNICATIONS.

o oo
G-E CATHODE-RAY TUBES — Industrial & Military Types
] Maximum
Tube Type Screen Dia Focus Deflection Fluorescence Phosphorescence Persistence Anodf{‘l;ating
in.

2BP1 13/ Electrostatic Electrostatic Green Green Medium _25

3KP1 23, Electrostatic Electrostatic Green Green Medium 2.5
_ 3ACP1A 2.68 Electrostatic Electrostatic Green Green Medium 2 Post-Accel. 6

S5FP7A 41/, Magnetic Magnetic Blue-White Yellow Long 8.0

5FP14A B 41/, Magnetic Magnetic Purple Orange Med-Long 8.0

5FP25 41/, Magnetic Magnetic Orange Orange Long 12.0

5QP4A 4, Magnetic" Magnetic White White Short 12.0

5UP1 4% Electrostatic Electrostatic Green Green Medium W 2.5

5UP7 44 Electrostatic Electrostatic Blue-White Yellow Long 2.5

S5AHP4, 4A * 41/, Electrostatic Magnetic White White Short 10.0

S5AHP7, 7A * 4V, Electrostatic Magnetic Blue-White Yellow Long 10.0

5AHP14, 14A * 41, Electrostatic Magnetic Purple Orange Med-Long 10.0

5AHP19, 19A * 41/, Electrostatic Magnetic Orange Orange Long 10.0

7UP7 * 6 Magnetic Magnetic Blue-White Yellow Long 10.0

7UP25 * 6 Magnetic Magnetic Orange Orange Long 12.0

7VP1 6 Electrostatic Electrostatic Green Green Medium 4.0

7ABP7A * 6 Electrostatic Magnetic Blue-White Yellow Long 10.0

7ABP14A * 6 Electrostatic Magnetic Purple Orange Me !-Long 10.0

7ABP19A 6 Electrostatic Magnetic Orange Orange Long 10.0

10KP7 9 Magnetic Magnetic ___| Blue-White Yellow Long 10.0

10UP14, 14A * 9 Electrostatic Magnetic Purple Orange Med-Long 12.0

128P7, 7B * 11 Magnetic Magnetic Blue-White Yellow | Long 10.0
* Aluminized G-E ALSO FURNISHES A COMPLETE LINE OF TV PICTURE TUBES

All data subject to change without notice. The listing of any tube type does not necessarily imply immediate availability,

When ordering or seeking information
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BRIDGEPORT 2, CONNECTICUT

MAGNET WIRE

General Electric has the correct type in standard shapes
and a wide range of sizes for every duty requirement.

Alkanexi magnet wire, a new, polyester film-insulated wire for Class B
applications. Withstands “hot spot” temperatures up to 150 C and has
outstanding mechanical properties. .

Formex* magnet wire, the leading film-insulated wire for Class A cxi:pli-
cations. Well known for its excellent dielectric strength, toughness,
flexibility, heat aging, moisture resistance, and solvent resistance.
Deltabeston” magnet wire for Class B applications either glass- or
asbestos-insulated with or without Formex wire under the insulation.

For Class H applications, glass or asbestos types impregnated with sili-

cone varnishes and wires film-insulated with Teflon

Vs & f—;

SILICONE RUBBER
FIXTURE AND APPLIANCE WIRE

For applications requiring high-temperature and excellent moisture
resistance such as for interior lighting fixtures and other high
wattage units, up to 200 C copper temperature. Listed by Under-
writers’ Laboratories, Inc.

PORTABLE CORDS

An extensive variety of cords for light- and medium-duty applica-
tions where long life, flexibility, and resistance to acids, alkalies,
and moisture are important.

* Registered Trade-mark General Electric Company
** DuPont Trade-mark for Tetrafluoroethylene Resin

** are available.

Among the othér

GENERAL & ELECTRIC

G-E WIRE AND CORDS FOR ELECTRONIC EQUIPMENT

G-E WIRES & CABLES

applicable to

electronic equipment are:

Communication cables
Control cables
Flamenol* wire
Heating cable

Radio hook-up wire

¥ Trade-mark applied for by General Electric Company

Section 19-236

In cases where products may require special appli-

development of new or improved wires, cables,
and cords, will gladly give assistance to product
designers and manufacturers.

For information on special applications, please

T
1
1
[l Wire and Cable Department
SPECIAL APPLICATIONS ] Construction Materials Division
] General Electric Company
: Bridgeport 2, Connecticut
. g ¢ i Please send the publication indicated
cations, G-E engineers, constantly engaged in the B [ostdoidor General Electric Magnet Wire, Pub. No. 19-273
Wires, Cables,

Cords for Product Designers, Pub. No. 19-470

Materials Division office or the Wire and Cable Company

Department, General Electric Company, Bridge-

port 2, Connecticut.

1
I
1
1
1
1
write to the nearest General Electric Construction :
1
1
: Street
1
1

When ordering or seeking information

ELECTRON1CS BUYERS’ GUIDE — June, 1956 — MID-MONTH please mention Electronics Buyers’ Guide.




GENERAL ELECTRIC OFFERS WIDEST SELECTION
OF SEMICONDUCTORS AVAILABLE ANYWHERE

L ] L . . - L . L] . - L) L) . \ - L) L] . L . . L - . . . A . . . L d . -* . o *
® HIGH & LOW FREQUENCY ° HIGH & LOW FREQUENCY ° *
- PNP TRANSISTORS b NPN TRANSISTORS . SILICON L]
H SILICON HIGH
Highgain, medium power . RF and IF amplifiers for 1? POWER A &
® audio: 2N43, 2N44, broadcast receivers: TRANSISTOR ‘FREQUENCY

o 2N45. For USAF re- . 2N168, 2N169, 2N169A. - TRANSISTOR F
quirements: 2N43A. Converters: 2N168A. Re-

o Commercial equivalent: + liable industrial/mili- . °
4JD1A17. Computer tary linear amplifiers: 15 megacycle operation.
switching: 2N123. RF 2N78. Computer switch- e rallpe . . Designed fi inted cir- .

° and IF amplifiers and ® ing: 2N167. Low level | | 8 watt dissipation at. 85 TR e

o oscillators: 2N135, « amplifiers at low cost: centigrade. ) »
2N136, 2N137. Hobbyist {/ 2N170. l

o type at low cost: 2N107. . . . .

L] L4 - . . L4 - . L] . * - L] . . L . - . - . L o . . . . . . L] . L4 . - . - L] .

. 3 . . °

. o g o SILICON =

Ri
% SILICON ] . NPN NPN 7 P w::c?:jn::m z
DOUBLE BASE i TETRODE HIGH FREQUENCY '
. DIODE | o THCREREn . TRIODE TRANSISTOR if 8 o sy 5
: o 150°C. rated free

° Operation up to 200 C.R:ei * Up to 150 mega- * 15 megacycle oper- ° ambient. 175°C. %

- places 2 junction tran§15 s Y o . ation at tempera- 2 storage tempera- "

tors in computer circuits. e P . tures up to 85°C. ture. Designed for

e . / ' . / L3 machine assembly. .

° . kel . ”' ® °

L] L] L Y ) . » . . . » e o * . L) » » a o . -~ . L . . . . . . . . . . . . ° -

: o ° GERMANIUM JUNC- ¢ GERMANIUM RECTIFIER - GERMANIUM 1 ¢

K BILIS . TION RECTIFIERS ! c STACKS . LIGHRIEMRERATURE .

HIGH CURRENT AT VAR T /
RECTIFIER For 999, recti- More than 160 circuit pos-
* : fﬁcatio; effi- sibilities for use up to 900 * AMESIRIERYRECTIFIERS M
. ciency: 1NS1, " AV and 10 amperes.

¢ 50 amps per cell at 1N92, 1N93. e Ideal for use in mag- £

F 300 PIV. 150°C. i . Single cell unit % i netic amplifiers, high A

rated stud° temper- ratings are in- \ operating temperature

. ature. 200°C. stor- . creasedup to 5 @ o & —up to 85°C.: 1N315. -

age temperature. times by add- = | Very low reverse cur-

° o iNg sil}gle copper fin. For i 5 A rent, high d-c reverse | .

500 ma output current: voltage: 1N368. é

* - o 1N151, 1N152, 1N153. 1 .

* 2 * il . . - * L1 . L]

. .
4 GERMANIUM MEDIUM POWER RECTIFIERS %
AND RECTIFIER STACKS
= Rectifier losses reduced to 14 or less. Stacked in S
& series or parallel, ratings in thousands of watts: 4JA3011. »
L .
L ] - * L d * L] 1 4 L[4 . i d L L] . . Ll . L] ®

ow, an expanded line of G-E transis-  plications for industry and the military.

tors and rectifiers provides greater See your General Electric Semiconduc-

power performance at extended fre- {5, Specialist for detailed specifications
quency and temperature limits. of the semiconductors shown here, or
Recent G-E developments in germa- write today to: General Electric Com-

nium and silicon for semiconductors pany, Semiconductor Products, Section
have opened roads to important new ap- X76, Electronics Park, Syracuse, N. Y.

Frogress ls Our Most Important Prodlvct
When ordering or seeking information )
18 please mention Electronics Buyers' Guide, June, 1956 — MID-MONTH — ELECTRONICS BUYERS’ GUIDE




Plating Through
The Holes

Circuits on
Both Sides of Board

Order General Electric “Thru=-Con’’ Boards
for positive connections through the holes

“Thru-Con” insures accurate solder
filleting top and bottom for extreme
strength and easier assembly.

Original Design Features. Original Gen-
eral Electric additive-method produc-
tion techniques provide continuous
copper plating through the holes. Posi-
tive connections do away with separate
staking pins, assure perfeet circuits.
Costly rejects due to difficult soldering
problems are eliminated. If desired,
G-E “Thru-Con’’ boards may provide
patterns on both sides, further reducing
size and weight.

“Thru-Con™ Boards Serving Many Indus-
tries. Important economies afforded by
dependable G-E ‘““Thru-Con”’ boards
are helping manufacturers cut costs
and improve profit pictures. Producers
of lamps, radios, fans, street lighting

and traffic control units, television re-
ceivers, appliances, and control equip-
ment are using “Thru-Con’’ now.

Full Production Facilitids. The G-E
“Thru-Con’’ plant is devoted to full-
time production of printed ecircuit
boards. New, specially-designed equip-
ment is capable of producing thousands
of boards each day. The eombination
of custom wiring patterns, sizes, and
shapes is virtually limitless.

Investigate G-E “Thru-Con'’ Boards, To-
day. It will pay you to look into the
savings “Thru-Con”’ boards make pos-
sible in manufaeturing techniques. For
a full diseussion of your printed cireuit
program, and a sample “Thru-Con”’
board, cail or write: General Eleciric
Company, Electronic Components De-
partment, Section X76, Auburn, N. Y.

ADVANCED COMPONENTS FOR THE ELECTRONICS INDUSTRY
* Printed Circuit Boards % Ferrites  Distributed Constant Delay Line * Ceramics

Progress /s Ovr Most Important Product

GENERAL @3 ELECTRIC

ELECTRONICS BUYERS’ GUIDE — June, 1956 — MID-MONTH

<. S e

G-E **Thry-Con"' Printed Circuit Boords offer
posttive connection through the holes, with-
out staking pins, patterns on both sides
if needed. Printed circuitry cuts assembly
time; eliminates product bulk, weight;
reduces inspection time, parts inventory.

Posltive Proof. This new transistorized port-
able radio features a full printed circuit
using a G-E “Thru-Con’’ Board. Combin-
ing other advances in electronics with u
“Thru-Con’ circuit makes possible sweep-
ing changes in size, weight, and styling.

When ordering or sceking Information
please mention Electronics Buyers’ Guide. 19




CARBOLOY DEPARTMENT,

DETROIT 32, MICHIGAN

GENERAL @ ELECTRIC

ALNICO PERMANENT MAGNETS

Provide constant, powerful magnetic field energy
in a given space . .. with a minimum of volume
and weight

G-E Alnico Permanent Magnets can simplify
design, reduce size and cost of meters, instru-
ments, controls, motors, and communications
equipment. Guaranteed minimum external en-
ergy product up to 6,000,000 gauss-oersteds.

Available cast or sintered; stocked in a wide
range of sizes and shapes. Other styles can be
made to your specifications. Magnets can be
furnished with steel inserts, close tolerance holes,
die-cast aluminum sheaths or other coatings.

Complete magnet design and product develop-
ment service available to work on your prob-
lems. Write for price lists, specifications, or
Design Manual PM-101.

Energy Product By Hy x 108
7 6 5 4 3 21

- T T
JCurve No.  Material I /,// / / /I 15
I{ 1 cCastAmicol | iVl / | 14
2 CastAlnico 2 1277V /7 7/[ il
4 3  CastAnico 3 ¥ 1 3
13 S 740 ViR E NI
[ 8 Guancedl [ TAAZLVN Y A AAAATI B
7 CastAlnico7 72 f / S
10 2
4 T
= TN ¢
SEP 75 /1L
T [ 7 LA -, 8
e U e s Wl O /r// LA // 5 E
0 0 ey O g 8 g . A s f '
——\’:-——":”// 4?’ 3
1 11 - 2
] AT 7 B 1
0

1100 1000 900 800 700 600 500 400 300 200 100 O

OERSTEDS

Demagnetization and energy product curves for
General Electric Alnico Permanent Magnets

THERMISTORS

Detect, measure, compensate for minute changes
in temperature

G-E Thermistors have large negative tempera-
ture coeflicients. As circuit elements, they pro-,
vide highly sensitive responses to relatively ‘
miniute temperature changes.

In addition to uses in thermometry, Thermis-
tors can provide time delay, suppress surges,
control warning circuits and sequence switching.

Two grades available; stocked in rods, disks,
and washers, with or without leads. Write for
design assistance or Thermistor Manual TH-13.

107
10 4]
103
104
102
102
10!

SPECIFIC RESISTANCE IN OHM-CMS

/]
[/

10 =
107 T
10
10°
10+
10
10

107 1

-100 0 100 200 300
TEMPERATURE IN DEGREES CENTIGRADE

Temperature resistance values of Carboloy
Thermistors compared to a representative metal

PLATINUM

400

THYRITE* VARISTORS

Nonlinear resistance material provides current
that varies as a power of applied voltage

Because of their unique properties, G-E Thyrite
Varistors can be used to limit voltage surges, to
stabilize circuits supplied by rectifiers, to control
voltage-sensitive circuits.

Also used as nonlinear resistance parameters,
potentiometers, and frequency multipliers.

Thyrite Varistors are manufactured with a
wide variety of volt-ampere characteristics.
Stocked in disks and rods, with or without leads.

For help on your circuit-design problems, or
for Thyrite Bulletin TY-101, write today.

*Registered trademark of the General Electric Company.

When ordering or seeking informaotion
please mention Electronics Buyers’ Guicz.

VOLTS—INSTANTANEOUS (LOGARITHMIC SCALE)

S ) {0 B e i U 2

~+ Cont

[ Intermittent Operation

Ho ey
= H—i‘.m:::"; = —EJ‘_'TT',;:’

3

AMPERES - INSTANTANEOUS (LOGARITHMIC SCALE)

Typical volt-ampere characteristics of representative
General Electric Thyrite Varistors.

(Sizes range from %" to 6” diameter disks and from 1” to 2”
long, %” diameter rods. Curves from Thyrite Bulletin TY-101.)

June, 1956 — MID-MONTH — ELECTRONICS BUYERS' GUIDE




CARBOLOY DEPARTMENT, DETROIT 32, MICHIGAN

GENERAL @B ELECTRIC

VACUUM-MELTED ALLOYS

HIGH TEMPERATURE MECHANICAL PROPERTIES (NOMINAL VALUES)
M-252 — VACUUM MELTED

Have tremendously improved mechanical and e EW ol
electrical properties through elimination of im- (X 10° psi) Swength | Tenslie | Strength | Elonga-
Temp. (X10%psi)| Strength | (X 10% pal) | tion %

purities and gases F 100 | te0o | @ to|(x10peh | “0.02% :"a'n%.,'ge

Vacuum-melting provides greater duectility, 1200 33 7z o8 e o8 L

greater impact and fatigue strength, improved 1400 55 34 120 92 10

corrosion resistance and electrical conductivity. 1399 % e % 4 & ¥
Two new G-E vacuum-melted alloys—1570 189 s 10 L

and M-252—are now available. In addition, spe-

cial steels and other alloys can be job-melted, 1s70—vacuum meLreo 0.2% offser

and new alloys can be developed. 1299 72 %9 55 s 72 T
Vacuum-melted metals yield more pieces per 439 EH o . Roo 8 »

pound; rejects are lower. Alloy Development 1600 23 is 52 45 25

Service is available to work on your design prob- 1809 ¢ it Ty

lems. Or write for the Vacuum-Melted Alloys 19008

Bulletin VM-101.

ENGINEERING APPRAISAL KITS

For laboratory testing of Thermistors and
Thyrite Varistors

THYRITE VARISTOR KITS

THERMISTOR KITS

Kit No. 1 contains 18 Ther-
mistors: two of each in
three styles and three sizes.
Price: $20.00.*

Kit No. 1—Miniature disk-
type varistors. Contains:
two each of six ratings,
color-coded with connect-
ing leads. Price: $5.00.*

Kit No. 2—-Rod-type varis-
tors. Contains: two each of
five ratings, color - coded
with connecting leads.
Price: $5.00.*

Kit No. 2 contains 104
Thermistors: 26 sizes and
four styles, plus lead, steel,
and fiber washers, and tub-
ing for building assemblies.
Price: $125.00.*

*Plus applicable sales and use tares.

Order kits directly from:
Carboloy Department of General Electric Company, 11139 E. 8 Mile Drive, Detroit 32, Michigan.

SALES AND SERVICE OFFICES

CHICAGO 7, ILLINOIS

844 South Canal Street
HArrison 7-4828

CLEVELAND 3, OHIO

4707 Euclid Avenue

HEnderson 2-2650

LOS ANGELES 18, CALIF.

2106 West Washington Blvd.
REpublic 1-8286

ELECTRONICS BUYERS’ GUIDE — June, 7956 — MID-MONTH

DETROIT 32, MICHIGAN

E. 8 Mile, near Van Dyke
JEfferson 6-9100

NEWARK, N.J.

254 Elizabeth Ave.
Blgelow 3-6617

Progress [s Ovr Most Important Product

GENERAL @3 ELECTRIC

When urdujny or seeking Information
please mention Electronics Buyers’ Guide. 21




Lamp Leads and Bases Department, Nela Park, Cleveland 12, Ohio

GENERAL @B ELECTRIC

G-E QUALITY IN RADIO AND ELECTRONIC
COMPONENTS—AT A PRICE YOU WANT TO PAY!

HE Lamp Leads and Bases Department of
General Electric is one of the true pioneers in
the electronics industry. We were solving design and
production problems at a time when only 2 handful
of companies recognized its potential. Today we

Leads

General Electric is the largest
manufacturer of all types of
lead-in wires for electronic
devices, radio tubesand other
applications.

stand ready to furnish you with the highest quality
radio and electronic components you can buy—as
we continue to develop new processes and better
materials to insure the best products at the lowest
possible price.

r Dumet

To successfully seal lead
wire to soft glass, the ex-
pansion coefficients must be
reasonably close. Dumet, a
General Electric develop-
ment, meets this requirement.
It is made of copper tubing,
and iron-nickel core rod—
and is used for sealing to
lead or lime glass.

N Plated Wire

General Electric produces
Nickel Plated Iron Wire and
Nickel Plated Copper Wire

o E— from low carbon (Armco or

= — Low Basic) iron wire and oxy-

gen-free high conductivity

b | copper wire—in a variety of

. diameters and plate thickness.

RANGE OF SIZES
Symbol Base Material % of Plate Diameter Range

Cu (NP} Copper £ 10—50
Fe (NPS)A Armco 2—8 20—70
Fe {NP4)B Low Basic 2—8 20—70

*Plate thickness for all sizes of (CuNP) wire approximates 00014

Metal Parts

Ourdevelopment laboratory
and fabricating facilities are
offered to electronic manu-
facturers to design, test and
produce parts from many
types of metals to meet your
requirements,

TWO NEW G-E PRODUCTS NOW AVAILABLE!

'RECTIFIER _ TRANSISTOR
HOUSING ¥ ) HEADER UNIT

P - B, - -

When ordering or seeking information
22 please mention Electronics Buyers’ Guide.

BOTH THESE FINE NEW PRODUCTS are offered with full
assurance that quality craftsmanship and precision assembly are
used throughout. Both are made to G-E’s strict quality standards
—and you get all the price benefits of high volume production.

TO GET THE FULL STORY on all our radio, television and
electronic components, write: General Electric Company, Lamp
Leads and Bases Department, Nela Park, Cleveland 12, Ohio.

Progress Is Ovr Most Important Produvet

GENERAL @B ELECTRIC
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. Famous for SENSITIVITY - ACCURACY - STABILITY

AUDIO to 150 kc MODEL 300
Voltage Range. ..., .oovvvrivennannns Tmv—100v
Frequency Range.................. 10cps~ 150ke
Accuracy. . ....... 0008 00000 2% ENTIRE RANGE
Input Impedance........ %2 meg shunted by 30uuf

TRUE RMS INDICA TION MODEL 320

Voltage Range. .. ......... 100 pv~320 v
Frequency Range. .......,. 5 cps—500 ke
Accuracy. .. ......... 3% 15 cps—150 ke

5% elsewhere
Stability of Internal Calibrator. . ..... 0.5%

Input Impedance . . .
10 megs shunted by 25 ppf below 10 mv
10 megs shunted by 8 puf above 10 mv

SUB-AUDIO to 150 ke MODEL 302B

Battery Operated

Voltage Range . ....coovvnunreennnn. 100pv—100v
Frequency Range..... SicacudB 0.0 GEBAH 8 2¢ps—150ke
ACCUraCY . cooveiennnnnnnnnnnran 3% 5cps—100ke
5% elsewhere
Input Impedance . .. .,... 2 meg shunted by 15 put*

*Shunt capacitance, 8uptonall ronges excep! fwo mos! sensitive ranges

DC & AC PRECISION CALIBRATOR MODEL 420

Voltage Range........ 0-10 v RMS; Pk-to-Pk; or DC
Frequency (Std.Model)...................... 1 ke

(other values on special order)
Accuracy (long term). . .Better than 0.5% above 1 mv

Distortion and Hum. .............. Less than 0.5%
Setting Resolution. . . Approaches 0.01% above 10 mv
Output Impedance (AC). .. ... 2-20 ohms depending

on range setting

PEAK-to-PEAK MODEL 305
Voltage Range.............. 1mv—1000v pk-to-pk
Frequency Range.....,.. 10¢cps ~ 100ke (sine wave)
Pulsewidth. ............c.000... 3psec—250psec
MinRepRate. .......co0vveienn., 20 pulses per sec
ACCuracy sl it wuw i ik B A Py 5% for pulses
input Impedance. . ..... 2 meg shunted by 15 ppf*

*Shuni capacitance, 8 yyf on all ranges except Iwo mast sensitive ranges

SENSITIVE INVERTER  MODEL 700

For Measuring DC Voltages when
combined with any AC Voltmeter

VoltageRange. . .................. Tuv—100v DC
Ratios DC [nput to RMS Output. ... ... 1:100 & 10:1
ATCUrall ruwene 1o - - 240 A emtr 1% 100pv~100v
Input Resistance............,. >10 meg fpr 1:100

50 meg for 10:1

AUDIO to 2 mc MODEL 3I10A
Voltage Range . . ..ooovvennnnnnn. .. 100 yv—100 v
Dawn 1o 40 pv af reduced accuracy

Frequency Range . .................. 10 cps—2 me
As null detector 5 cps.—4 mc

Accuracy. ... .. 00 0060860 o olbag 3% 10 cps—1 me

5% elsewhere
Input Impedoance. . ....... 2 meg-shunted by 15 ppf*

*Shunt capocitence, 8 ypf on all ranges excepl fwo most sensitive ranges

'mmmmmvma@@@-@n-mﬁnmm

DECADE AMPLIFIER  MODEL 2208

For Increasing the Sensltivity of any
AC Voltmeter by 10 or 100 times

Voltage Range. . ... .......oo0uuusn. 10pyv —50mv
Frequency Range. ................. 10cps — 150ke
ACCUricYa " udal ¢ Prrdt Ve mman 2% ENTIRE RANGE
Input Impedance . ..., ... 5 meg shunted by 15upf

AUDIO to 6 mc MODEL 314

Voltage Range. .................... 1mv—1000v

(100pv—Tmv without probe)

Frequency Range. ......ccovvuvnnn... 15¢ps—bme

ACCUIGCY . e v et iveteeinnnnnnn.s 3% 15¢ps—3me
5% elsewhere

Input Impedance.......... 11 meg shunted by 7.5 upf

(1 meg shunted by 25 ppf without probe)

EXTRA HIGH VOLTAGE MULTIPLIER MODEL 620

Usable with olf Ballantine Yoltmeters and many other types

PealoVoltage: .. .. ... 0% . calside Tynt « - 58 bal od 60 kv
Dividing Ratio................ 900G 10,000 to 1
ACCUPaCY gmenpsc coeernnrt. ane 500 0OTE(T ] L 2%
Frequency (Sine Waves)............. 60 cps—6 mc
Pulses............co0veune, 0 to 135 psec dyration
Input Capacitance.....oo.vvvnvnininen... 3.8 ppf

W,

INFRASONIC to 30 ke MODEL 316

Voltage Range. ............ 20 mv—200 v pk-to-pk
Frequency Range...,............ 0.05 ¢ps—30 ke

(Down to .01 cps with corrections)
Accuracy. ......o.iieiiiai... 3% ENTIRE RANGE
input Impedance . ....... 10 meg shunted by 19 puf

or 40 pyf depending on setting

B 3 4 8 F BB K f |

N

DIRECT READING CAPACITANCE METER

MODEL 520
Capacitance Range. . ............. 0.01 ppf to 12 uf
in @ decade ranges covering over a billion to |
Aceuraey....cooiiiiiniaiia... 2% above 0.1 ppt
5% below 0.1 yuf
Capacitor Power Factor. .........ooouuein.n.. 0.15
Test Frequency ................ e s kSR T ke

ACCESSORIES are available for all voltmeters to extend

voltage measurements down to 20 v and up to 42.5 kv,

and to measure currents from 0.1 pamp to 10 amp, and to
provide DC from the Model 300 Voltmeter to drive external
recorders or remotely located meters.

i
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WRITE FOR MORE DETAILED INFORMATION TO —

BALLANTINE LABORATORIES, INC.

100 FANNY ROAD, BOONTON, NEW JERSEY
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DEPENDABLE SOURCE FOR )

SOLAR CELLS « PHOTOELECTRIC
CELLS - SOCKETS * SHIELDS -
RLUGS - TERMINAL STRIPS -

RECEPTACLES * CONTACTS * LUGS -
ELECTRONIC COMPONENTS
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NATFAB, the dependable source for electronic
components, produces more than 3 million

individual parts each working day under the most

rigid quality control measures. Every NATFAB
component is 1009 visually inspected—your
guarantee of finest quality. Whatever your needs
in electronic components, you can be sure
when you specify NATFAB.

molded printed circuit sockets JAN sockets and shields

available in 7 or 9 pin types
with or without center shields Available in a varigty
aboveor below board-soldering of JAN-types in

in mica-filled or black phe- molded plastic or ce-
nolic material ramic materials.

with or without ground straps

silicon junction
solar cells*

e Instantaneous response (40 micro-
seconds).

o Not affected by moisture.

e No deterioration due to atmospheric
conditions.

e Cannot oxidize or corrode.

® Permanent life-time p-n junction.

e Compact size ideal for miniaturiza-
tion.

¢ Operates over temperature range
from —65°C to +175° C.

o Needs no auxitiary power source.

o Operates on infra-red Iight._

3

¥

at & light level of one sun taken as being
approximate 1.5 pm cal cm? min

POWER OUTPUT vs. LOAD RESISTANCE

silicon junction
photoelectric cells*

For use in countiess
photometric applications
to replace less efficient
selenium cells. Converts
light directly into electri-
cal energy, Fully incap-
sulated in plastic to with-
stand rugged operating
conditions,

CURRENT vs. VOLTAGE at constant toad resistance

Available in a variety of types
in plastic, ceramic and wafer
materials,

£30

* Liconsed by Western Electric Co., Inc.

CURRENT (me)

. . write for complete
terminal strips NATFAB catalog
Samples available upon request

natfab
a awision of [foffman

electronics corporation

i antenna 3
atuajgd‘a;?e’t’etrhriné:ala”sglps,. 3/8 connector ) NATIONAL
' R B kel FABRICATED
sulation, are available in any com- sockets
bination of 1, 2, 3 or 5 lug types. PRODUCTS
) 2650 West Belden Avenue
Chicago 47, Illinois




SEMICONDUCTOR

The electrical and physical data presented on these

pages cover the principal characteristics of National
Semiconductor Silicon Junction Diodes, High-Power
Rectifiers and Zener Reference Diodes and Elements.
Many of the products described are available in production
quantities, Whatever your needs for semiconductors, it
will pay you to discuss the significant advantages of

using these reliable units with your nearby NS

Representative. Additional information, including specific
applications, environmental and performance data is
available upon request. Write National Semiconductor,

Dept. EBG, 930 Pitner Avenue, Evanston, lilinois.

ZENER REFERENCE DIODES AND ELEMENTS

IS-PtR

NS-P1

YELLOW ON END.
OF CAN INOI.
CATES- BOUBLE

ANODE

TYRE,

020" DIA,
4 .002 .
— .001

050" 3= .002

1.062
MINIAUM

1-1/16*

ALL DECIMALS == 010
EXCEPT WHERE SPECIFIED

TRADE MARK, RETMA No:
AND DATE

HERMETICALLY WELDED' CAN

Silicon
Junction Diodes
and Zener

Reference Diodes
=l

COMPRESSION
N TYPE

GLASS SEAI

silicon junction

DIODES

REFERENCE
DIODES

HIGH POWER
RECTIFIERS

types NS-P1 and NS-P1R

a division of Hﬁﬁman electronics corporation

HIGH POWER SILICON
JUNCTION RECTIFIER

Case Temperature (“C)! | 50 5 100 150

Average Rectified

Current (amps) 40

36 30 20

Average Forward
Voltage Drop (volts)

0.90| 0.87( 085 0.75

Peak Rectified Current
(amps)

125 113 94 63

RMS Rectified Current

(amps) 62 56 47 31

Peak Inverse Voltade'

(volts) 60

60 60 60

RMS Voltage (volts) 42.5 | 42.5 | 425 | 425

Average Inverse

Current (ma)? 2

25 25 25

Dissipation (watts) 90 5 60 30

notes

1. Heat Sink—Rectifiers should be properly
connected to a heat sink either by bolting to
a large area copper or aluminum bus bar or
by means of forced air cooling or both.

2. Measured while rectifier is passing maxi-
mum rated average forward current in a half
wave circuit with a resistive load.

DC inverse current at an inverse voltage of
60 volts dc and 25°C is 5ma maximum.

Above ratings measured for continuous oper-
ation in ambient temperatures ranging from
—55°C to 4+200°C.

ZENER
REFERENCE ZENER REFERENCE ELEMENTS
DIODE notes
TYPE 1N429 TYPE 1N430 TYPE 1N430A | TYPE 1Na308B T Average values
based on entire pro-
Available in production quan-| Min. |Avg.t | Max. | Min. | Avg.t | Max. | Min. [ Avg.t | Max. [Min. {Avg.T | Max. duction of this type.
tities in four standard types * Rated at 7.5 ma and
Operating Voltage (volts) 5.9* | 6.2* 6.5 8.01 | 8.4t 8.8t 8.0f | 8.4% 8.81 8.0 | 8.4t 8.8t G
t Rated at 10ma and
Dynamic Impedance (ohms) 10 20 1 15 1 15 1 15 25°C
Ambient Temperature (°C) —65 +200 |—65 +150 |[-65 +150 —65 +150
Dissipation at 25°C Ambient
(mw) (Derate 1mw/°C above 200 250 250 250
25° ambient)
Change in Voltage Drop (%/°C)
—55°C to +100°C +.01* +.002} +.001%
—55°C to +150°C




DIODES —Notes

(1) Special Marking of Diodes: The following suffix numbers have been assigned to
cover most of the special testing and selection required by customers. DIOD
Diodes having no suffix numbers following the RETMA number have Zener (break-
down) Voltage ranges of approximately £10% voltage tolerance.
—1 All characteristics as per specification, but —4 Special selection for back current or test of
no maxnmum Zener Vollage limit. (Thus: back current at special temperature. =
1N209-1 etc.) —5 Special sefection for forward current or test’
—2 Close tolerance Zener Voltage £5%. (Thus: of forward current at special temperature.
1N465-2 etc.) —6 Tested to limits on Zener Voltage tempera. - =
—3 Close tolerance Zener Voltage £1%. (Thus: ture coefficient.
203-3 efc.)

2) These ratings are based upon the maximum dissipation rating of 150 mw @25°C
ambient. The de-rating schedule for elevated ambients is 1 mw per °C above 25°C.
(3) Steady state dc on basis of reduced dissipation for this type of application

(4) Zener Impedance is determined by measuring the ac voltage developed across the =l® —
diode when operated with 1 ma rms ac current superimposed on 10 ma dc.

(5) Average values are based on entire production of type shown. There is no assurance — -

that the average values of small, randomly selected groups will be as shown.

(6) Maximum dissipation at 25°C. Derating schedule for elevated ambients is 1 mw per

°C above 25°C. O
(7) Measured at Eb = 3 v. a d
(8) Forward Voltage measured at 15 ua: 0.45 v min; 0.50 v avg.; 0.55 v max.

DIODES—ELECTRICAL CHARACTERISTICS

(All data at 25°C ambient unless otherwise noted)

2 : - : Maximum Rating? 1 g Maxi-
‘ Maximum 2Zener Forward Reverse Farward Current Zener Impedanced Diode Leakage mum Ambien|
L: Reverse (Breakdown) Cutrent Current Hall | Steady] Avg. Zener Capacitance Currant Power Operating
TYPE Mo, Working Voltaget @ Ep mar Wave | State Current3 Maumum Dissi-  Temperature
Voltage B Peak | or rms | Current atiod ca
Eb max € | @ dc I @E,  @25°C @10°C i It lo B 2; ?l. ge Cag | GEy @2C[@100CE AR, B
(%) min. (v) max. (ma) avg {ma} min. () Iogpay o (ma) (ma) (ma) (ma) avg. (1) max, [ma) {pF)s () Hha) 2 o}:ﬂ)qa (mwié  min.{ max.
1N200 68 .5 10 02 100 50 1 (X ] 5 260 130 85 125 i 507 6 150 —~88 +1
1N204 8.2 9 12 02 0 35 1 05 5 230 15 ” 10 35 & 150 ~65 +
1N202 10 11 145 02 60 30 1 %] 1] 210 105 70 15 | 30 6 150 —65 +1
N3 12 Bs| » 02 “ 2 1 05 5 1% 95 | e 28 1 150 " —es | +150
1N204 15 17 2t 02 34 17 1 05 5 + 10 85 56 5 i 25 6 150 85 +1!
IN0S 18 o 27 02 24 12 1 [A) 10 150 " 50 4 20 6 P 150 -85 +1%0|
NS | 2 % | » 02 18 9 1 01 16 135 67 | 45 a3 15 6 150 -8 | 4180
s 1N2OT 27 % ® 0.2 14 7 1 [ A) 10 120 60 40 27 12 6 150 -85 +150|
w s | L) s 02 11 55 | 1 01, 0 105 s2 | as 2.2 10 6 150 —85 [ +150]
o e Q ] 02 9 45| 1 o1 10 o5 45 | 20 2 ] 6 150 -85 | +1%0]
a o &7 L L 02 7 as | 1 (3] 10 85 2 | 27 17 6 6 150 85 | +180
g 1N211 56 62 80 02 5.5 27 1 1 50 72 3 23 13 5.6 6 150 —65 +190)
a 1N212 ] i 100 02 4 2 1 1 % 60 30 19 1 | 52 [ 150 —65 | 4180
5 1N213 &2 20 120 02 3 15 1 1 50 50 25 16 0.7 438 [ 150 —65 +150
:’-’ IN214 100 110 145 02 25 1.2 1 1 % 40 2 125 07 45 6 150 —65 +1%0
1N215 120 135 100 02 1.8 0.9 1 1 50 35 17 1 0.6 4.2 6 150 —85 “$150
[nne 150 A | 210 o2 15 07 | 1 ] 100 0 15 95 35 |6 150 —85 | 4150
w7 1o 20 | 200 01 13 65 | 4 [} 100 2 1 9 EE ) 150 —65 | 4150
wns 20 280 | s (X} 12 6 ‘ s 100 % 13 8 32 |6 150 =65 | +130
ey 0 'we | e 01 8 3 ‘ s 100 2 12 75 3 ] 150 65 | 4160
W e M | a0 01 65 22 | 4 [] 100 2 " 7 28 |6 150 65 | 4150
N2 0 40 | w0 (X} 5 2 4 ] 100 20 10 6 26 |6 150 65 | 4180
w2 w0 W | o (Y] 4 15| 4 5 100 18 9 55 { 24 |6 150 65 | +180
1N4ss 2 22| s 50 09 ™ 100 “© (] 1 - - 200  —88 | +200
Yo | e 3 ] s 50 09 & 100 © ss 10 - - 200 -85 | +200
g:g NeBY ER] | s s 09 [ 100 » 45 10 - - 200 -85 | +200
"6'9 | N4GD [F) 54| s 35 0.9 3 100 ”% 35 10 275upr | 15 200 —85 | +200
50 | e s2 4| s 55 1 H 100 10 2 A0 250uur |15 200 85 | +200
o 82 s s 55 1 s 0 | s ) 10 150uur |3 200 -8 | 4200
e 3 9| s 0 | & | 8 || 1 20 e | +am
w2 1] e8] s e | e 10 [ " ] 200 65 | +200
1NaT3 43 54 [ » 50 10 s 100 1.5 200 —65 +200
N s2 64| 8 2 © 1 I's 00| 15 200 —65 | +200
NS 62| 8 s 10 2 10 fis w| s 20 65 | +200
1N225 75 10 02 0.8 5| 68 150 ~-55 | +1%0
w 1N228 ] 1?2 0.2 05 8| 82 150 85 | +150
o NZ27 1 1“8 | 02 [} CXh i 8|10 150 6% | +150
g, | iham 138 | 18 02 03 8|2 150 65 | +1%0
« 3 1N229 17 2 02 03 815 150 65 +150
wo
§ a N 20 14 02 0.1 10|18 150 65 | +1%0
3 1N231 -3 k-3 0.2 | 0.t 10 22 150 ~65 +1%0
a 1N232 * » 02 (X} 10|27 150 |65 | +150
::2 :13 : :: 0.1 0|3 150 ~65 | +150
e s o o 01 10| 39 150 65 | +1%0 ;
01 10 | 150 65 | +1%0 :
1N23e o » 02 1 % |5 150 65 | +1%
‘:3; ™ 1w | o2 : y 1 o[ 10 68 [+1%
1
e ,;:: :: :«: | 0| = 150 ~68 | +1% |
! i 1 %0 [100 150 —88 | +1% |
MA@ | w0 | o2 3 | (1 | w0 |2  Sus T e [ +1%0
OTHER jma'A 18 20 a 02 5 1 0.0 110 50 35 15up7 |6 125 =65 | +1%0
DIODES | iNes® 63 ] 02 [01@ 1510068 35 17 | 10 ] 150 -85 | 4150
! w'e) | (orc) - i
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For Standards of Attenuation Use Weinschel Engineering Co.’s Coaxial Pads

Co

FIG. §

STEP ATTENUATORS

PRECISION STEP ATTENUATOR MODEL
#64. The only siep atienuator containing low’
V.SW.R., 0.1 db steps. Three drums cover the
range of 0-64 db in steps of 0.1 db from DC
to 1,000 MC. Long life switches and exceptional
stability are among the reasons this instrument
is used by standard laboratories who cannot
afford to make mistakes. Impedance is 30
ohms, connectors type “N'"; power capacity

100 mw. CW Calibration chart showing inser-
tion loss, and V.S.W.R. at DC and 1,000 MC
supplied. Change of insertion loss of all pads
between 0 and 10 db does not exceed .1 db
between DC and 1,000 MC, and 0.1 db per 10
db at 1,000 MC for pads between 20 and 50
db. Accuracy of pads at DC is better than .05
db to 10 db, and 0.1 db to 50 db. Ask for
Bulletin #37.

AXIAL ATTENUATOR PADS

Design and Manufacture of Coaxial Pads to Specific Requirements Is Our Specialty.

Not shown is our Model 50 attenuator pad. It
has small auenuation errors from DC to
1,000 MC, and is available in steps of 1 db in
range 1-10 db and 10 db steps in the 1040 db
range. Accuracy at DC is .05 db from 1 to 10
db, and .1 db between 20 and 40 db. Frequency
sensitivity not greater than .2 db from DC to
1 KMC, except for the 30 and 40 db pads
which have .3 and .4 db. Will handle average
powers of 1 watt with proper termination, and
1 KW peak. Ask for Bulletin #44.

Fig. 1: Type 210 Pad, *‘lossy line”’ construction,
50 ohm impedance, with type “N’ conneciors.
Frcquency range 1 KMC to 10 KMC; loss range
3, 6. 10, 12, 20 db. Average powcer varies from
5 to | watt, peak power from 10 to 2 KW.
Also available with type “C" connectors. Ask
for Bulletin #17.

Fig. 2: Precision Power Pads, 50 ohms im-
pedance, type “N’’ connectors, ==.1 db accuracy
from DC to 1,000 KMC. Model 10, 10 watt
power pad, “T" type, range 1-3 db, bilateral
with male and female connectors. Model 11,
range 4-10 db, is unilateral with female input
and male ouptut.Model 12, same range as
model 11, is also unijlateral with male input,
and female output. Maximum input V.S.W.R.
1.10. Ask for Bulletin #27.

Fig. 3: “‘S” Band attenuators, 50 ohms imped-
ance, type N’ connectors, CN 42, CN 43, CN
29, provide insertion losses of 10, 16, and 20
db. Our commercial versions cover the range
1-20 db in models, 301, 303, 306, etc. (1 db,
3 db, 6 db, etc.). Also similar are types 410,
and 416 having an OD less than 34’ for use
with TS-125 power meter, Ask for Bulletin #43.

Fig.4: 73" Rigid Line Pad, types CN 168,
CN 169, CN 110, provides losses of 3, 6, and
10 db. Frequency range is 1 KMC to 4 KMC.
Max. average power input is betwcen 10 and 5
watts, peak power input is between 20 and 10
KW. Also available for 78" rigid line are type
46 pads with frequency range from DC to
1 KMC and insertion losses of 3, 6, 10, and
20 db. Ask for Bulletin #42.

Fig. 5: Double Stub Tuner; Model DS 109 covers
750 MC to 10 KMC. and model DS 109L covers
400 MC to 4 KMC. Stub tap positions are ad-
justable facilitating ease of adjustment for im-
pedance matching. The specially designed shorts
carry low current through the sliding contacts
giving exceptionally smooth adjustment. Ask
for Bulletin #19.

INSERTION LOSS TEST SETS, PARTS FOR:

KEYBOARD OSCILLATOR MODEL 150: Used
extensively for checking filters where it is neces-
sary to explore small portions of the curve in
detail. Covers range from 1 to 100,000 cycles with
rapid, accurately repeated, frequency sclection.
Drift less than 0.02% pecr hour. Steps of .1 cps.
to 1 KC, 1 ¢ps. to 10 KC, continuous tuning to
10-100 KC. Full details in Bulletin #41.

POWER PULSE GENERATOR MODEL PG-l,
for the generation of high power pulses for tes(-

BOLOMETER PREAMPLIFIER MODEL
BA-1: Measures insertion loss between 0 and
30 db at low R. F. power levels in conjunction
with recommended bolomcter and VIVM. Bo-
lometer burnout from other than R-F overload
is practically impossible. Bolometer can be in-
serted and removed without disconnecting DC,
Combined with low noise level are freedom from
hum pickup, and wide dynamic linear range of

CATHODE FOLLOWER MODEL CF-1: In-
put impedance matches output of BA-1 Bolo-
meter Preamplitier. Utilizes a 2,000 ohm pre-
cision attenuator with an accuracy of .01 db
at 1 KC; eliminates errors in insertion loss
meusurements caused by accuracy limitations of

i For further details ask for Bulletin
#38.

OTHER PRODUCTS

ing of components by video pulses. Output: maxi-
mum of 1,500 volts into 50 ohms, with pulse
lengths of 1 to 5 microseconds, variable in 1
microsecond steps, and PRF of 20 to 2,000 cps
limited by the capacity of the power supply. Ask
for Bulletin #39.

MODIFICATION OF STD. PRODUCTS. There
is now available in the microwave field a wide
range of Weinschel engincered coaxial attenuators.
In most cases this selcction is large enough to
cover the needs of the average laboratory. How-
ever, if special requirements call for modification

60 db with linearity better than 0.1 db. Fre-
quency is 1 KC with band-width of 35 cps.
Adjustable gain, 10,000 maximum. Equivalent
input noise from 200 ohm source less than
30 x 10-° volts RMS. Input impedance above
2,000 ohms for operation from 200 ohm Bolom-
eter. 30 volts max. linear output into 1 megohm.
Ask for Bulletin #23.

MODULATED OSCILLATOR MODELS MS-1,
MS-2, MS-3, R. F. sources for insertion loss
mcasurement, cover the frequency ranges 50-250
MC, 250-920 MC, and 900-2,000 MC with 1 KC
=+ Scps. square wave modulation (100%). Mini-
mum peak output is 100 MW into 50 ohms with
excellent long-time amplitude stability. Ask for
Bulletin #40.

of standard equipment, our design department
will gladly answer your inquiries.
CALIBRATION SERVICE: Our insertion loss
calibration service for coaxial equipment, js avail-
able to certify up to 50 db from 50 MC
through 10,000 MC. Two accuracies of measure-
ment are available: A): .01 db per 5 db. B). .05
db per 5 db.

NOTE: Class “A” calibrations are usually not
justified for coaxial equipment above 1,000 MC,
due to inaccuracy of impedance measurements in
coaxial devices.

We are also able to offer DESIGN and QUANTITY PRODUCTION of:

Bolometer Mounts,
Thermistor Mounts,

Insertion Loss Test Sets,
Coaxial Terminations

quer Measuring Bridges,
Micro Potentiometers

einche/ gngr. 8" m/g

10505 Metropolitan Avenue, Kensington, Md.

Lockwood 4-0123

OI'IO.

When ordering or seeking information

28 please mention Electronics Buyers’ Guide.
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COMPLETE COVE