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

General Electric has been building high-quality electronic com-
ponents and equipments for many years. Both are available not
only for communication use and radar, but also for -industrial
electronic applications such as high-frequency heldting, controls,

etc.

Each component line manufactured by General Electric is
backed up by our ¢apable design engineers, finest manufacturing
facilities, and renowned development and research laboratories.
Components and equipments listed below are merely representa-
tive of the complete line. For further information, please get in
touch with the nearest General Electric Sales Office,

INDEX

PRODUCT PAGE NO.  PRODUCT PAGE NO.
A-c or D-c Solenoids ......... 10 Marker Generator .......... 20
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Contactors ................. 10 Precision Metal Parts. . . ... ... 18
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Tester .................. 7 Resistors ............00.600 18
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Gauss Meters ........... -+« 7 subminiature Relay ......... 1
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G SOV W B A SRR e 11 switchboard Instruments .. . .. 6
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Germanium Diodes .......... 19 ermogcouple \!acuum Gage.. 7
Germanium Quads .......... 19 T!ly:Mo-Trol DFive,. 2Mas ¥t o3 s
Germanium Rectifiers ... ... 8 19 Timing Matorsi s, 588, 2 e, W 2l
Hermetically Sealed Relay. . . . . 11 Transformers """""""" g
Indicating Fluxmeter . .. .. ... 7 Transistors ..... svage PRE A N 19
Indicating Lamps ........... 9 Tube Shields ....... T 18
Inductrols ................. 4 VUltrasonic Generator ........ 9
Industrial Germanium Rectifiers 8 Voltmeters ................ 6
Insulation-Resistance Meter .., 7 Voltage Regulators ... ....... 4
Magnet Wire .. .......... ... 17 Wattmeters ................ 6

FOR INFORMATION ON G-E APPARATUS PRODUCTS LISTED IN THE DIREC-
TORY SECTION BUT NOT SHOWN ABOVE, PLEASE TURN TO PAGE 12
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STANDARD COMMERCIAL TYPES
Fixed Paper-dielectric Capacitors

A-c/d-c dual-rated Pyranol® capacitors for motors,
controls, 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-c applications. Other
a-¢ and d-c ratings available: 0.01 to 75 mu £, 236
to 660 volts, a-c, and 100 to 100,000 volts, d-c.

Write for Bulletin GEC.809.

o

G-E CAPACITORS TO MEET MIL-C-25A SPECS
100 to 12,500 Volts, D-c—0.01 to 15 Microfarads

These fixed paper-dielectric capacitors are de-
signed to meet the rigid requirements of the joint
Army-Navy specifications for use in electronic
equipment for the armed forces. Hermetically sealed
in metallic containers, these capacitors for d-c ap-
plications are available in Characteristics E and F
and in case styles CP-53, -54, -61, -63, -67, -69, and
-70. In addition to reqular applications, these units
may also be used at higher temperatures, higher
voltages for shortlife applications, and with a-c
voltages, Write for Bulletin GEC-810.

*Registered trade-mark of General Electric Co.
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G-E DRAWN-OVAL CAPACITORS (DUAL A-C, D-C RATED) 330 A-c/600 D-c fo 660 A/c

- o 3
PR s R AR A M AR

1500 D-c Volts, 1 to 10 Microfarads

These are dualrated a-c/d-c capacitors
in drawn seamless containers. They are
designed to supersede present rectangular
case types (shown left with small.er drawn-
oval units). Drawn-oval capacitors are
smaller, lighter, mechanically stronger, use
less critical material, and cost 10 to 20 per
cent less than standard fixed paper-dielec-
tric capacitors. Write for Bulletin GEA-5777.

G-E TANTALYTIC CAPACITORS

The Tantalytic capacitor was developed
to fit certain direct-current, low-voltage ap-
plications where aluminum electrolytics
and paper capacifors have not proven en-
tirely satisfactory, and is suggested for
applications where superior pertormance
and small size are the major factors.

The Tantalytic capacitor is a foil-type,
tantalum-electrode, electrolytic unit, similar
in construction to an aluminum electrolytic
capacitor, but, because of the characteris-
tics of tantalum foil and the electrolyte em-
ployed, is smaller in size. The Tantalytic
capacitor has lower leakage currents,
longer shelf life, and a wider range of tem-
perature operation (—55C to --85C), with-
out derating, than the conventional alumi-
num electrolytic capacitor. Tantalytic ca-
pacitors, in a wide range of ratings, are
currently being used in telephone. equip-
ment and military communication and
electronic equipment,

Write for Bulletin GEC-808.

SUBMINIATURE METAL-CLAD TUBULAR CAPACITORS

Subminiature metal-clad tubuylar capacitors
are available with Permafi] solid dielectric
for operation from — 55 C to +125C, or with
Pyranol* liquid dielectric for operation from
—55C to 485 C, without derating. Silicone
end.seals of all welded construction provide
maximum resistance to thermal and physical
shock and permit soldering up to the bushing
without danger of seal damage. Butt welded
leads can be supplied

either axially or
right angles. v =

Permafil units combine smql]

* Registered trade

(2]

size and no liquid leakage with high insula-
tion resistance and ability to withstand ex-
treme temperature cycling. Pyranol units are
20 per cent smaller than comparable oil-filled

capacitors. Both types meet performance re-

quirements of MIL-C-25A and can be supplied
in standard case sizes in either tab or extended
foil designs, Ratings range from .001 to 1.0 uf
in voltages of 100, 200, 300, 400, and 600 d-c
working, Write for Bulletin GEC-987.

-mark of General Electric Co.

o~

MICRO-MINIATURE
TANTALYTIC CAPACITORS

Designed for low-voltage, ap-
plications where superior char-
acteristics and size are import-
ant. Applications: In miniaturized
assemblies with tramsistors: In
hearing aids, and military appli-
cations employing transistors.

ENERGY STORAGE

These d-¢ Pyranol* capacitors
for phototube and similar light-
duty energy-storage applications
are the result of years of experi-
ence in the design and manufac-
ture of capacitors for this type of
service. They are relatively light-
weight, small, stable capacitors
having a life consistent with the
application involved. Write for
Bulletin GEA-4646.

HFP CAPACITORS

These high-frequency, liquid-
filled, parallel-plate capacitors
are specifically designed for use
in the resonant circuit of high-
frequency electronic oscillators,
such as those used in electronic-
heater applications. They may be
operated at relatively high voli-
ages and will carry heavy cur-
rents continuously at frequencies
of 50 kilocycles to several mega-

- cycles, Write for Bulletin GEA-

4365.
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PULSE- FORMING NETWORKS

- PERMAFIL CAPACITORS: permati fu‘gh-temperc:—

ture capacitors are designed to meet the perform-
ance requirements of MIL-C-25A Characteristic K
capacitors, and are suitable for operation in am-
bient temperatures from —55 to +125 C at full
rated voltage.

Permatfil, used as the impregnant instead of
mineral oil, is a solid resinous material having
excellent electrical characteristics over a wide

These capacitor pulse-forming net-

. . E. are for applications
i . ature range. Since it is a com d, th yvorks, Type ‘. . 3
e D-e Ka'ees e temPeTSi:ﬂ' u:xd ;anufr;cture of Permcs?lu:a ;c? iiigearyandyindustriall equimiy
BIoces ‘i) lled a l,f, D where the normal (exponential) ca-
Case Style 53 400 .05 to 1 tors can e.conh:o ed to exclch.ng specifications pacitor discharge shape is not suit-
Case Style 61 400 10 to 1 and results in units that are reliable at elevated

. k anes able and where an impulse having
Case Style 61 400 .05-.05 to .50-.50 tem?eratures.‘B‘e.cfmse the 1mpregn.ant is solid, .1t a definite energy content and dura-
| obviates possibilities of leaks. Write for Bulletin tion is required. Write for Bulletin

GEC-811. GEA-4996.
SPECIALTY TRANSFORMERS FOR ELECTRONIC EQUIPMENT
HERMETICALLY SEALED: & complete line of ) COMPOUND FILLED

hermetic transformers in 11 standardized case
sizes was specifically designed to meet the per- Particularly suitable for ap-
formance requirements of the government MIL- plications where moisture or
T-27 specifications. These units, featuring drawn- humidity is excessive. For
steel cases and silicone bushings, are the rr_lost such applications, they are
dependable, leakproof transformers 1t is possible far superior to core-and-coil
to provide and can be used on a wide range of _ 1 . i
units. If immersion-proof unit
is not required, they are more

applications.
economical than hermetically

CAST PERMAFIL: The most recent member of the

General Electric line of electronic transformers is e led transformers. The
the “hermetically sealed” group of units called seale n * Y

cast permatfils. Core-and-coil assemblies of these
transformers are completely immersed in a sol-
ventless resin, which when “set”, provides «
tough, shatter-resistant solid structure. They are
also approximately 20 per cent smaller and
lighter than metal-clad, hermetically sealed units
of comparable ratings.

Cast-permatfil transformers, which are formed in
MIL-T-27 case sizes, offer the protection of metal-
clad, hermetically sealed units, yet have no metal
cases. Consequently, there is no danger of case
puncture and resultant moisture contamination.

EURE‘AND'EUIL Usually applied where moisture
resistance is not an important factor, and where
size and weight must be kept to a 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 en-
cased transformers. Made to exacting tolerances
to provide excellent electrical characteristics. Ter-
minal boards top- or bottom-mounted, or with
leads, and with mounting studs or brackets to
meet special requirements.

PERMAF". TYPE For electronic applications. They

utilize a special core-and-coil construction which

| permits size and weight advantage comparable to

and, in many instances, better than conventional
core-and-coil unit. Protected by a tough coating
of Permafil (a synthetic resin developed by G.E.)
which makes them highly moisture resistant. Par-
ticularly adaptable to aircraft use where size and
weight requirements are extremely critical,

have wide application in the electronics field, such
as in frequency-modulation, carrier-current, and
speech-input equipment. An especially useful feature
is the universal mounting—the units can be top- or
bottom-mounted for open or underdeck wiring.

CONTROL, MACHINE-TOOL, AND
SIGNAL TRANSFORMERS

Designed in ‘standard sizes from 0.0075 to 0.200
kva to supply low-voltage circuits for most econom-
ical operation of numerous industrial, commercial,
and household equipments. A complete standard

. line of normal reactance, high-reactance, and warp-

stop transformers is available to meet most applica-
tions, However, special units built from standard
parts can be designed for special applications.

A complete line of transformers is available for
specific use with machine tools. Designed so that
23 ratings will meet requirements of most foreigm,
as well as unusual domestic, applications. These
units have front-mounted terminal boards and built-
in circuit protection.

AIRGRAFT TRANSFORMERS

General Electric manufactures a com-
olete line of standard 400-cycle aircraft
ransformers which includes general-pur-
bose transformers, phase-changing trans-
ormers, high-temperature silicone trans-
ormers, ballasts for fluorescent lamps,
gnition transformers for cabin heaters,
le-icers., and jet engines. General
2lectric builds transformers to individual
pecifications, both military and commer-
cial,
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GOOSENECK FILAMENT TRANSFORMERS

Are used as components of radio and
television transmitter equipment, and
allied devices which require high oper-
ating voltages above ground. Construc-
tion type shown in the photograph per-
mits 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.

SRl
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AUTOMATIC VOLTAGE STABILIZERS:

VOLTAGE REGULATORS

i i ble a-c input or
equipment that requires sta nput
foox-rst:bls output of 115 and/or 230 vol.ts? in sizes
from 15 to 5000 va, standard G-E stabilizers can

C

NEW YORK

{

If your product is composed of one of the kj
lowing items, it will pay you to investigate stah
izers: television and radio equipment; telephon

be used to cut costs, save space. apparatus; sound equipment; lightir.u? circuit)l
With rated load at unity power factor, the}; photometers; x-ray equipment; rectifiers (fu
maintain output within 1% for line variations o wave); electrochemical apparatus; test equipmeny

95 to 130 or 190_ tl: 260 voit;s. ‘S}tll;it, sauti)tio;ztcm;:o, and pracisionsbroiditesd phoic b alE RS
they provide quick recove

c ot lectronic circuits; calibration devices; color co ;;
i i variations, and volt- € : :
pinsliansonsllin el IRE parators, Write for Bulletin GEA.5754. i |
:g:cii:l“g:ssi:;ns can be furnished in ratings in excess of 5000 va, or with special voltages, if desired. |

INDUCTROLS (Hand o Automatic) SATURABLE REACTORS

For industrial and electronic applications Th_elr features are: 1.
where voltage or current is to be main- pTOV{de 'contrgl in an
tained within very narrow limits or where a-c .cn'cuxt by means of

" a source of smoothly variable voltage or a direct Ct.u-rent. 2. pro-
current is required, G.E. has developed a vide a “.nde range of
complete line of low-voltage. dry-type, in- control with smooth c_xd-
duction voltage regqulators known as In- justment over entire
ductrols. There is a choice of hand opera- range. 3. d-c control ) ‘
tion, manually controlled motor operation, Power required is small, obtainable from any reasonabld
or automatic operation. Inductrols are combination of available current and voltage. 4. very effi)
available for regulation up to 200% raise cient, even at light loads. 5. voltage drop in reactor at ful!
and 100% lower as tabulated below. Write  saturation is small, permitting 93% or more of the voliage|
for Bulletin GEC-795. to be appiied to load. 6. compact, sturdy, no moving parts!

7. control power readily obtained from inexpensive rectifier

8. conveniently installed in least crowded part of the build.|
SINGLE-PHASE, 50/60 CYCLES, INDOOR SERVICE ing for remote control operation. 9. provide a means off
Load Amperes ) | insulating the d-¢ control from the a.¢ circuit. These units
Cot. No, |- At % Raise and Lower Regulation Aps"h'ic’p"w‘ta‘e are for use as tontrol devices for numerous automatic and
120 Volts | 240 Volts Lb. manual control &pplications. i
AUTOMATICALLY OPERATED
120/240 Volts§ — 10/20% at 120 Volts, 5/10% at 240 Volys
10% 20% 5% 10% 10%
(3 wire) AMP“STAT
31D2340. .. .. 25 12.5 25 12.5 192. i ifi
31D9349 . 50 25 50 25 387 - Magnetic Ampllf!ﬂ' |
120/240 Volts§ — 15/30%, at 120 Volts, 7.5/15% at 240 Volts 'gu
15% 30% 1.5% 15% 15% it
N (3 wire) é{
31D2341. .. .. 16.7 8.3 16.7 8.3 h
31D9343. .. .. 33.4 16,7 33.4 16.7 123 7 Ef
L
HAND-OPERATED .
120/240 Volts§ — 10/20% at 120 Volts, 5/10% at 240 Volts This amplista? is a complete d-c to d-c magnetic vampli—é -
10% 209 5% 107 109, fier of the self-saturating type. It is complete with reactors
P (3 wire) and rectifiers mounted in a metal enclosure on a standard |
glgggg ...... 25 12,5 25 12.5 125 40 base. The plug feature permits convenience of connection jifl
...... 50 25 50 25 25 58 and ease of removal for testing the rest of the circuit. Fea.!
120/240 Volts§ —15/30% 1 120 tures include: High Gain—Isolation—Inpui windings gal-i§
A 50 2 - WV°"" 17;7{ 15% at 240 Volts_ vanically isolated from output. Reliable—Rugged construc-
2270 g (313?2) tion, little, if any, maintenance. Static—No moving parts. ||
31D301. . —16.7 = ‘T;— " — = f e No warm-up time—Has no tubes. Compact—TFits easily onj:
31D303. ... .. 33.4 16.7 354 12'; 12'3 £ control panels and chassis.
: : 58 Application: This amplistat is a complete packaged d-c
120/240 Volts§ — 100/200%, a¢ 120 Volts, 50/100% at 240 Voits amplifier applicable to a wide range of control and instru- ;i
100% 20?% 50%, 1009, 1607, mentation purposes. The following are a few of the mt:my3 '
B S _ S 1 B wire) possible combinations of SIGNAL SOURCES (Thermocouples,
31D3047%. .. ., 10 5 10 5 “;“ e Strain Gages, Thermistors, Photocells, Phototube amplifiers,
b, 9| 58
“ Welghts do not include

Bismuth-wire magnetic-field sensitive resistors, Shunts, Re- i
sistance-type temperature bulbs, other Amplisiats) with
CONTROLLED DEVICES (Relays, Solenoids, Small-motor Il
fields, Generators, Amplidyne fields, Power Rectifiers, |,
Lamps, Heating elements, other Amplistats),

E}IECTRONIC AMP“DYNE. An extremely responsive am

in many t A
desirable. ¥ types of motor contro] where precise requlat

AI?PLICATION
quick stopping, Readily ad

control panel n
Beparately mounted and its Weights arp el for a

utomatic Operation,
i This rating is for 60-cycle servic

o: Shib. 35 Ib, net 30 b When furnished, 1t 1

T) servics,

© only. Rated for intermit
1200% raise, 100% lower re i T intermittent (1-p
& Connectable for e'h B

her 120- or 240-yolt 8ervice,

oy P o st

T

plifier combined with a motor amplidyne set, use-
ion of current, voltage and speed is necessary or

0
]
. speed up acceleration, position precisely, assure

Processing control,

ply for d.c motors up to 1%2 hp. As requlated ex-

-The unit has an output of 1% kw, 250 volts. Can be
3-phase, 60-cycle power supply, I

-voltage dri
arranged for use on 229. or 440?:01:‘%5 up to 200 hp.
The G-E electronic amplidyne is q

pplied as a pary of a complete conirol system. Write for Bulletin GEA-43894. |
4
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HIGH-VOLTAGE COMPONENTS

High-Voltage Radar Transformers and Reactors (OQil-Filled)

LENIUM PUWER S”PP”ES These hermetically sealed d-c power supply units employ selenium
rectifier stacks. They ure suitable for supplying the high potential
necessary for cathode-ray tubes, television camera tubes, radar-indi-
cator scopes, electron microscoves and other applications where low
reqgulation, light weight, and small size are_primary considerations.
INlustrated is a unit rated 7000 volts, 0.1 ma or .35 ma d-c. It is de-
signed for 215 volts, 2000 to 20,000 cycles a-c input. An additional
pair of terminals, supplying 45 volts a-c when 215 volts are applied
to the input terminals, makes the unit especially suitable for use in
the tank circuit of an audio-oscillator.

ILSE TRANSFURMERS-U“ fllled Hermetlca"y Sealed: o filled, hermetically sealed pulse

transformers in peak voltage ratings of from 10 to 100 kv or higher and in
peak power ratings up to 30,000 KW or more are now available for use with
either hard-tube or line-type modulators.

These compact units, designed for operation on pulse durations ranging
from 0.1 to 20 microseconds—normally for a duty cycle of 0.001—are ideal
for such applications as pulse voltage step-up or -down, impedance match-
ing, phase reversing or non-reversing, isolating load from source. The pulse
transformers also permit measurement of plate current of transmitter tubes.

RESONANT REACTORS—Oil-filled, Hermetically Sealed:

tors are required for resonant-charging, line-type, radar modulator circuits.
They are designed to operate at full d-¢ load with an a-c current superim-
posed and insulated to withstand test voltages of two times normal operat-
ing voltage. Currently available in peak operating voltage ratings from 5
to 50 kv and current rating up to 3.0 amperes, these sturdy units have a wide
range of inductance ratings from 0.25 to 300 henrys which remain constant
within 5% from full to 50% full load current.

Precision reac-

F".AMENT TRANSF“RMERS Oil-filled filament transformers for special applica-

tions or for use with any of the standard high-voltage rectifier tubes. These com-
pact units can be provided with or without tube socket mounted integral with the
high-voltage terminal. Illustrated is a hermetically sealed, low-capacitance fila-
ment transformer rated 5 volts, 11 amperes, and insulated for 18-kv operation.

FRACTIONAL-HORSEPOWER MOTORS

Synchronous Induc-
tion Motors: High
torque at slow syn-
chronous speed for
remote control de-
vices, indicating in-
struments, timing de-
vices, etc. For low-in-
ertia applications re-
quiring rapid changes
in rotation. Synchronous speed: 75 rpm, 75
oz. in, terque. Motor starts, stops. reverses,
within Y2 cycle of power supply. Smaller
size delivers 2 oz-in. at 100 Tpm.

volts. Output: up to 660 V., 165 watts, 5 miin.
on, 15 min. off duty cycle.

Permanent-Magnet Motors: New perma-
nent-magnet, totally enclosed, shunt motors
for aircraft operation (very high ambients),
blower, actuator, tuner and other applica-
tions. Can be dynamically braked by short-
ing armature terminals and reversed by use
of relays. Explosion-proof, shock-resistant.
0.01 hp, 10,000 rpm, 27.5 V. input. 130 Pm
;leth gear reduction. With radio interference
ilter,

Taxi Dynamotors: Compact, lightweight
units convert low-voltage d-c power to high-
voltage dc for mobile radio transmitters in

1 taxis, police cars,
trucks, buses, rail-
roads, fire departments,
forestry radio transmit-
ters, etc. Input: 6.28
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HERMETICALLY SEALED
RECTIFIER EQUIPMENTS

Typical of the rectifier equipments
now being offered for military and
commercial use. Unit on right, rated
3 kv, .068 amp. d-¢ oulput, contains
a plate transformer; rllament trans-
former, filter reactoer,
charging reactor in the same tank,
(dimen. are only 6% x 5% x 9 in.).
Unit on left is a large three-phase
full. wave rectifier rated 12 kv, 0.72
amp, d-c output. Lower tank section
contains a three-phase plaie trans-
former, filament transformer, and fil-

and resonant

ter reactor. Upper enclosure houses
and auxiliary

the rectifier tubes

equipment.

CASCADE-TYPE |
RECTIFIERS

In laboratory or factory testing
and power-supply applications
where smooth high. d-c voltages are
required, cascade connections of
from one to four conventional 35-kv,
32-ma rectifiers can be furnished for
single-phase operation from 115—
230-v, 50- and 60-cycle power supply.
Output-voltage ripple peak to peak
not to exceed 0.1% per ma. Control
panel furnished which provides
smooth output-voltage control over
complete range from zero to max.
Panel also contains overload relays
and meters to indicate output voltage
and current and filament voltage.
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SWITCHBOARD

PANEL INSTRUMENTS: 3Va-inch Types: General - purpose, small
panel instruments for use in radio and com-
munications equipment where compactness
(particularly minimum depth .behmd _the
panel) is essential. Internal-pivot design
construction with pivots solidly mounted
to the inside of the shell moving coil, Ele-
ment assembly is a self-contained unit sup-
ported by a high-coercive fabricated mag-
net. A strong, compact instrument with fast
response and excellent damping. Availabie
in a variety of ratings, in round and square cases: Type DO-71 vplt-
meters, ammeters, milliammeters, and microammeters for measuring
d-c voltage and current; Type AO-72 voltmeters, ammeters, and
milliammeters for measuring a-c voltage and current.

2Y2-inch TYPES: Same construction and appearance design as the
3%2-inch types. Type DW-71 for d-c measurements: ammeters (1 to 30
amp), milliammeters (1 to 500 ma), microammeters (50 to 500 ua), and
voltmeters (1 v to 300 v). Write for Bulletin GEC-368.

4Y3-inch Types: Internal construction similar to 2%2-in. and 3%-in.
types. Rectanqular case 4 21/32 in. long and 4 1/16 in. high. D-c,
Type DO-78, scale length 3 in., and a-c, Type AO-58, scale lengih
3 in. Ratings available similar to 3%-in. DO-71 instruments.

D-C, TYPES DW.71,

DO0.7i, AND DO.78 A-C, TYPES AQ-72 AND AQ-58

Rating Approx. Resist, Rating Approx, Resist.

Type Range Range Ohms Type Range Range Ohms

Ammeter 1to  0.001t0.05 | Ammeter 1to 0.00031to.138
50 amp 100 amp

Milliammeter 1 to 0.10to0 .68 Milliammeter 10 to 0.43 t0 1060
0 ma 500 ma

Microammeter 20to 70 to 2030 | Voltmeter 1to 20 100,000
500 va 00v

Voltmeter 1to 1000t

1000 ohms per v 500 v 500,00°O

Kilovoltmeter 1 tp 1,000,000 to
5 kv 5,000,000

LONG-SCALE SWITCHBOARD INSTRUMENTS

Types AB-18(a-¢) and DB-18(d-c)
Size: 4V4" by 41,

Long-scale,
service on large and
test equipment, and
¢an be mounted side-by-side on q 24-i

compact instruments intended for general switchboard

small. equipments, Excellent for control stations,

0. panel, Drawn-steel, dust-
ew convex glass cover, with
educes shadows to minimum
Y. Antiparallax scale and pointer
zero adjusters, ‘

proof covers for semiflush mounting, N
scale mounted tlush with case front, r
and results in greater readabilit :
magnetic damping, and external

General Electric switchboa

T rd instruments inclu

de voltmeter: "
CYy meters, o gl

Power-factor meters, var.
and ground detectors.
Tuments in ql] common
al ratings and construc.
0 measurement of h.f

b, a2 e 3 cur.
high sensitivity a.¢ measurements, For o

d special icati :
G-E Office, applicationg write (c?r Bulletin

Tent or rectifier types for
more complete listing an
GEC-218 or contact local

6
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Accuracy =19

YOLTMETERS « AMMETERS WATTMETERS

‘NEW YORK

COMPONENTS
UP[RA"NG TIME METER—Type KT Type KT time meters provil |

an accurate, inexpensive method of me
uring the life of electron tubes, record tol
operating time of the machines or devi
to which they are connected. They
available in three forms: for panel
switchboard mounting, portable, and |
conduit mounting. They also can be f
nished to measure operating time in houl
tenths of hours, These tir
meters are designed for upplicutions'z
electron-tube life tests, punch presses, mo
ing machines, etc. For use on 60-, 50-, or 25-cycle a-c circuits. Voltad}
rating is from 115 to 460 volts for the three available forms of thz ;
meter, Write for Bulletin GEC-472. |
s

or minutes.

GENERAL PURPOSE, AUTOMATIC
TIME SWITCH—Type T-27

One of the most versatile of all G-E time
switches, the T-27 can control one to three cir-
cuits for as many as 10 ON-OFF operations
per day. Can be furnished with omitting de-
vice to skip a day or more, and with astron-
omic dial for dusk-dawn operation. Powered
by the famous Telechron* motor, the T-27 is
available for 25-, 50-, or 60-cycle operation
and from 115 to 460 volts. Contacts are rated
35 amperes at 230 volts. Dimensions are 10%
by 5% by 47 inches. Write for Bulletin |
GEA-535, |
*Registered trade-mark of General Electric Co.

[

N

Types AB-16(a-c) and DB-16(d-¢)
Size: 834" by 834"

WATTMETERS: 25-125 cycle: Accuracy—+1%; Operating Pri
ciple—Electrodynamometer; Single-phase and Polyphase Type

YARMETERS: 3-phase, 3-wire: 2-phase, 3-wire; 2.phase, 4.wire
3-phase, 4-wire: 5 amp: 120-208 v: 25 cycles to all commerci
frequencies: Accuracy — +1%; Operating Principle — Electri
dynamometer with autotransformer. h

FREQUENCY METERS: 120 v: 60 cycles; Accuracy—22.5-27.5 cy—
0.08 cy, 45-55 ¢y—0.15 cy. 55-65 cy—0.15 cy, 40-65 cy—0.25, 20-
¢y—1.00 cy, 350-450 cy—1.50 cy: Operating Principlie—Re:
nant-circuit,

POWER-FACTOR METERS: 3.wire, 3-phase, 25-125 cycles; 4-wir
3-phase, 25-125 cycles; 5 amp, 120-600 v: Accuracy—=+.01 powe

B oS

fc_zctor for rated current, voltage and frequency: Operating Pring{
ciple—Polarized-vane. ¥
SYNCHROSCOPES: 25 cycles with external impeder: 50 and 60 i
cycles, self-contained; 120 v: 360° rotation; Opsrating Principle—‘_ a

Polarized-vane. "
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PORTABLE & RECORDING INSTRUMENTS

PHUTUE[ECTRIC RECURDER—Type CE: For special temperature

measurements, developmental testing, high-speed recording, labo-
ratory investigations, physiological research, and equipment 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, full
scale. Response periods as fast as 1/5 second. 4 different motor
arrangements provide chart speeds from 2 inch per hour to 72
inches per minute. Write for Bulletin GEC-254.

INSUI.A"ON'RESISTANCE METER An electronic instru-

ment desianed 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 insu-
lation. Consists of an electronic rectifier, a bridge circuit
which contains Thyrite* resistance material, and an elec-
tronic-tube voltmeter, all in one enclosure. Meter is avail-
able in range of § to 20,000 megohms and has four scales.
Over the range of § to 20,000 megochms, 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 oper-
ate. Write for Bulletin GEC-753.

*Registered trade-mark of General Electric Co.

GURRENT '.IM"ED HIGH'PUTEN"A[ TESTER By limiting the output current to a maxi-

mum of 5 milliamperes, the tester effectively
minimizes most cf the hazards encountered with
high-potential testing equipment. Features: out-
put current limited to below the maximum cur-
rent which an operator can let go; non-destruc-
tive testing; line surges virtually eliminated in
output; 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.

RMS. Output current limited to less than 5 milliamperes when shipped. Maximum load
for full output voltages: .005 mfd. Write for Bulletin GEC-700.

GAUSS METERS : mndicates flux density and direc-

tion of flux in magnet gaps. 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 magnetic circuits, Strength and direction
of stray fields of many permanent and electromag-
nets. Magnetic properties encountered in laboratory
work, Available in ranges from 25 to 20000 gausses.

INDIEA"NG H.UXMETER' A convenient means for

accurately measuring flux densities and total flux.
Determines magnetic properties of permanent mag-
nets and d-c electromagnets. Measures flux distri-
bution in a magnet gap, leakage flux along sections
of a permanent magnet or electromagnet.

THERMUEUUPLE 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 to 500 microns of mercury for metal systems. Valu-
able for checking pressures for vacuum-tube evacuation, vacuum dehydration, and
yacuum-heat treatment of metals, metalizing, and vacuum processing of vitamins, The
hermocouple vacuum gage is sensitive to both condensable and noncondensable gases,
ind does not require recalibration when tubes are interchanged. Three different mountings
re offered; portable-case style, relay-rack type, and panel type.

ELECTRONICS BUYERS’ GUIDE — June, 1954 — MID-MONTH

PORTABLE
INDICATING
INSTRUMENTS

A new line of instru-
ments, tunctionally
designed to give the
greatest convenience
and readability and
using precision stabil-
ized shunts and resis-
tors to achieve sustained accuracy. These high-
accuracy instruments are suitable for labora-
tory use as well as for field applications and
production tests where high precision is essen-
tial.

Type DP-11; Designed for general testing
where a dependable, easily read instrument
with Y2 of 1% accuracy is required. ldeal for
trouble shooting and maintenarice work where
accurate readings must be tcken under ad-
verse lighting conditions. Size-—73%" x 77" x
314", Scale length—5.5 inches. Pointer—Knife
edge with mirror scale. Damping—Magnetic.
Zero Adjuster—External. Shielding—excellent
shielding from stray magnetic fields.

Type DP-12: specifications are similar to DP-
11 above, except accuracy is to V4 of 1% full
scale.

OSCILLOGRAPH — Type PM-18: Records 2, 3,

or 4 rapidly or slowly changing currents and
voltages simultaneously. Records steady-state
phenomena, such as wave shape of alternat-
ing currents and voltages, and also transient
phenomena of short duration when the quan-
tity to be recorded can be initiated by the clos-
ing or opening of a synchronizing switch pro-
vided within the oscillograph.

The PM-18 is reqularly furnished with a film-
pack holder which produces 12 separate oscil-
lograms, 2V4” wide by 3%” long to record
spot speeds up to 12,000 inches per second.

Three film holders available to meet almost
every recording requirement. A Polaroid-Land
film holder that will produce a picture in a
minute is also available. Makes finished photo-
graphic records in about one minute and elimi-
nates need of a darkréom. For those applica-
tions which require a longer record, a contin-
uous drive paper holder is available, Write for
Bulletin GEC-580A.




3

NEW YORK

GENERAL %) ELECTRIC

SCHENECTADY 5, '

{

I

SELENIUM, GERMANIUM, and COPPER-OXIDE RECTIFIERS .
, i1
quirement. They have been used successfully from a few milliam-
peres at 500.000 volts to over 100.000 amperes at 9 volts. Whenever |
direct current is required their application should be considered. i
The three basic types of construction used in G-E selenium rectifiers *
are shown in the illustrations. |

There are many electronic applications for selenium rectifiers.\“‘
General Electric selenium rectifiers are ideal for voltage doubler cir-
cuits, voltage tripler circuits, clipping or slicing operations in elec-
tronic applications, or wherever rectification or d-¢ blocking is |
required. G-E miniature selenium rectifiers are used for blocking,
electronic computer, magnetic amplifier, communication and signal |
circuits., Other applications include supplying power to operate d-c i
relays in control circuits and as components in electronic equipment,

TUBE-MOUNTED CONSTRUCTION

Phenolic tube' construction is used !

! when a less expensive and lighter- i
weight rectifier stack is desired. Good
strength can be attained up to 10 cells |
on a single assembly.

General Electric manufactures selenium recGtiéiers lfor'everye;lyspea:;f
i i i icati The G-E selenium ¢
lectronic and industrial uppllcahg?. ) .
zriii:::ed by a unique “evaporation” process which produces excep
i ly good electrical characteristics.
hOIX.Ingl\Iiz.'égLIIE'E—Because of their low forward voltage drop and lo}:av
backward leakage, G-E selenium stacks age less. They o-ffer t'1el
design engineer a quality, non-expendable component which w:k
last in service. The characteristics are unifc_n'm from stack to stack,
ring better performance of the end equlpment.

usgl'll'Ax;gLITY AND RELIABILITY are two other important fea.tux:es
of G-E selenium rectifiers. They have excellent initial characteristics
and do not deteriorate with time and use. ]

SIZES AND RATINGS are available to meet practically any re-

STANDARD STACK CONSTRUCTION

Standard construction of
a typical G-E selenium
stack consists of cells
mounted on a metal stud,
separated by spacers ungi
spring contacts. Any recti-
fier circuit or combination
of circuits can be assem-
bled in a single stack. Va-
rious mounting and screw-
terminals connections are
available.

|
|

In some cases, where a less expensive ‘i
and lighter-weight construction is de. |
sired, the cells are mounted on « t
phenolic tube. This eliminates the
metal mounting stud and end insulation
washers. Because of the reduction in |
strength of such construction it is recom-
mended that not more than 10 cells be !
mounted on one tube. ‘

Standard construction is such that the stack can vs_rithstan_d a
high-potential test of 1500 volts to ground. However, if required,
these stacks can be specially constructed to wnhstc_md 2_500 volts or
higher to ground. After assembly, the staclg is dipped in a
moisture and corrosion-resistant paint for protection. .

In converting a-c to d-c power, they have the following advan-
tages:

RECTIFIER

LONG LIFE—No replacement necessary over normal operating life of
associated equipment.

REDUCED MAINTENANCE EXPENSE—No
lubrication required.

FEATURES

LOW OPERATING COSTS—H
SIMPLE INSTALLATION—L
INSTANTANEOUS OPERAT
FLEXIBILITY-—Can be us
required.

igh rectifier efficiency.
ightweight and compact.
TION—No filament to heat.

moving parts to wear out, no ed wherever rectification or d-c¢ blocking is

General Electric miniature selenium rectifier stacks are specifically designed for use in
electronic circuits. To operate at high ambient temperatures, and from — 50C to 125C, these-
small compact assemblies have stable electrical characteristics. Slow aging and long life is due

to their low forward resistance and low reverse current.

APPLICATIONS include use in blocking,
communication, control circuits,

Assembled from 3 sizes of smal
8 D-c MA, and 25 D-¢ MA resp
utilizes a 3/32" diam.

electronic, computer, signal, magnetic amplifier,
and to operate small relays, solenoids, and precipitators.

1 selenium cells 5/32", 9/32", and 15/32" diam. rated 2 D-c MA,
ectively at 26 v RMS. Special construction is available which i
cell rated at 75 microamps at 26 v RMS. ' ;

Assembled without spacer washers in 2 types of totally enclosed casings.
capped by metal ferrules are satistactory for normal environmental operatin
meet severe government environmental specifications,
are used for the miniature rectifier stacks.

Textolite* tubes |
g conditions. To i
hermetically sealed, metal-clad casings

MINIATURE

available in st
at Z6 volts to 5

Miniature selenium

rectifiers are
andard ratings of 50
( C 200 volts RMS, Stacks
either in Textolite* tubes or metal
to meet government specifications
mental protection. Either lead or br
ings can be furnished,

are available
-clad casings
for environ-
acket mount-

May be used with half-wave rectifiers and in full-wave center
mply by using one rectifier stack for each circuit element.
parallel to obtein multiples of current ratings,
Bridge assemblies are available if required.

-tap or bridge-connected circuits ;
They may also be connected in
or in series to obtain multiples of voltage ratings.

si

*Registered trade-mark of General Electric Company.

BDPPER-[]XIDE RECTIFIER STACKS

These are five features of Co I-
Oxjc:le Rectifiers: no unforminl:]pe
ability to withstand momentary cur-
rent overloads ability to with-
stand momentary voltage overloads
. longest Proven life of all existing
metallic rectifiers o highest effi-
clency at low voltages,

izing relays
reduction ¢ Teleph
tactors o Low-voltage, high.

equipm Control con.
rent power supplies e Testing
€ protectors o D¢ welders,

-cur

equipment -voltage surg

* High

INDUSTRIAL GERMANIUM RECTIFIERS

These new metallic rectifiers are of the
broad-area type. Their rectifying proper-
tles are instantaneous since they do not
require artificial forming. They may be
operated at extremely high current densi-
ties with a large d-¢ output obtained from
a very small germanium rectifier.

Lowest forward drop per ampere giving
best regqulation of existing metallic recti-
fiers » Highest output voltage per cell per-
mitting use of fewer cells * Best current out-
put, smallest size and lightest weight per
watt output of existing metallic rectifiers.
* High efficiency * No forming required ¢ No
loss of rectification after remaining -idle.

. The regulation is less than 6%. when operated -at-.the-high  current densi-
ties permissible with germanium. Usually, with most metallic rectifiers, it
is between 15 and 20% at their normal current densities. They have a

broad application in power conversion where size and weight require-
ments are at a Premium,

I,Ill’“,l’)'l]l;'l_l
LETRiE -2 1)
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GENERAL

Typical EB-5 board

with short-circuit strips

TERMINAL BOARDS

For use where leads are
brought to any part for perma-
nent or temporary connection,
especially if many wires are
involved.

TYIIE EB-5 are fabricated termi-
nal boards. Each is equipped
with the necessary washerhead
binding screws for circuit-wire
connections.

D ELECTRIC

7

NEW YORK

CONTROL and TRANSFER
SWITCHES

Type SB-1 design is exiremely flexible
and can be applied to meet special re-
quirements. Features include: square op-
erating shaft with cams to provide posi-
tive contact operation: silver-to-silver
contacts; better protection of live parts;
compact design; ample space for
connecting leads; choice of operating han-

TYDE EB'B are fabricated termi-
nal boards of the same con-
struction and dimensions as the
Type EB-5, except that clamp-type connectors are turnished.

Boards will accommodate wire sizes from No. 18 to No. 10
inclusive. Where more than 12 poles are required for a par-
ticular application, combinations of the standard boards may
be used. Write for Bulletin GEA-1497.

Typical EB-6 board
with hinged cover twelve,

CAST-GLASS BUSHINGS

In ratings up to the 15-kv power-transformer
impulse level and for currents up to 800 amp,
permit the successful design of hermetically
sealed electric apparatus. Heat-proof, leak-
proof, shockproof bushings for use in vital
communication and commercial application
where severe operating conditions are con-
tinually encountered. Available in a wide
variety of sizes and shapes in both single- and
multi-conductor designs, they offer the follow-
ing advantages. 1. Attached directly to apparatus, making gaskets unnecessary and providing
a hermetic seal. Designers may utilize all the advantages of present-day insulating materials
without fear of reduced dielectric strength caused by the entrance of moisture. 2. Make possible
design of more compact, lighter-weight apparatus at lower cost for airborne and other special-
ized equipment uses. 3. Thermal characteristics of the alass used have been co-ordinated with

those of the metal parts which are directly sealed into the bushing to produce strain-free seals

which are capable of withstanding thermal shocks far in excess of overating conditions.

INDICATING LAMPS

Types ET-5 and ET-6 offer high visibility, low
wattage, and long life. Consist of telephone-type
lamp with contacts mounted within an insulated
tube and with a vitreous-enamel resistor for any
standard voltage up to 660 v. TFor any panel
thickness up to 2 in. Color cap provides excellent vision from any
angle. Available in 6 colors.

2

. ULTRASONIC GENERATOR .
; For Cleaning Small Parts:

; Quickly and thoroughly removes oil, grease, chips,
¢ dirt, lapping compounds, and other contaminants

from surfaces, corners, and small holes of precision-
i built, irreqularly shaped parts. Time, labor and floor
! space are saved.

1: Equipment comprises an electronic power unit (es-
: sentially a high-frequency oscillator) in a 45-inch-high
cabinet. A transducer assembly with a quartz crystal is housed in a 4-inch
round diameter well, Parts are cleaned in any suitable container prlaced in
this well. Operated at 300 ke, 500 kc, 750 ke, or 1 mc. Power input is 500 W
at 115 V, 50/60 cycles. Write for Bulletin GEA-6056.

stallations.

volts d-c.
full details.
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Switching and better protec-
tion of power circuits is secured
by using air circuit breakers.
Type AK-1 breakers are avail-
able for switchboard mounting
for use, for example, as main
power-supply breaker in TV
transmitters or are
ually enclosed for isolated in-
Current
from 15 through 400 amperes
up to 600 volts a-c and 250
See GEA-5915 ior

dles; permanent-finish Textolite* escuicheons; 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 siages
are commonly furnished. The maximum number of positions, or throws, is.

Rating of Type SB-1 switches is 600 v, 20 amp continuous, 250 amps for
3 seconds. Interrupting rating depends upon voltage and character of cir~

cuit, as well as number of contacts in series. Write for Bulletin GEA-4746:
*RBegistered trade-mark of General Electric Co.

CAM-OPERATED SELECTOR SWITCHES

These small, compact switches can
be used to control from one to 20 cir-
cuits, in any operating sequence within
the limit of 12 positions (30 degrees
apart). The contact mechanism consists
of one to 10 two-circuit G-E Switchettes.
Snap-action, double-break contacts pro-
vide a high current rating and minimize
Light weight, easy mounting,
positive and reliable operation make
this device ideal for aircraft applica-

arcing,

tion. Meets 50-hour salt-spray test in
accordance with Spec. AN-QQ-S-91.
Also available is a line of lightweight
limit switches specially designed for

aircraft and electronic applications.

AIR CIRCUIT BREAKER

individ-:

ratings
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CONTROL ACCESSORIES

A-c or D-c SOLENOIDS, CR9503

Simplify complex installations: in di-
rect or remote control requiring short
powertul thrusts. Wide selection: 32 dif-
ferent sizes of solenoids of uniform
construction are available for push- or
pull-type operation and for use on a-c
or d-c circuits up to and including 550
volis. Used to push or pull in a straight line. or to provide
mechanical motion at a remofe or inaccessible location, They
may be operated remotely from a push-bution station or
automatically by limit switches, pressure switches, float
switches, or other pilot circuit devices. Cut-out switches are
available for use on d-c circuits. Write for Bulletin GEA-5163.

GENERAL PURPOSE RELAYS, CR2790F

Used to control pilot circuits in response
to remote control switch or thermostat, or =
for direct control of small motors driving
pumps, fans, elc., and as a FHP motor
starier, or in conjunction with a magnetic
switch controlling larger motors, and signal
systems. Comes in open or in general
purpose case. Explosion-proof and water-
tight case available as kits. 3 contact
arrangements available; double-pole, double-throw: double-
pole, single-throw; single-pole, single-throw. Protection against
hazard from restarts after power failures can be provided
with the double-pole form when one pole is used as a hold-
ing interlock in the coil circuit together with « momentary-
contact push-button station. Enclosed forms have convenient

conduit entrances at top and bottom. Write for Bulletin
GEC-257.

GENERAL

&

ELECTRIC NEW YORK

79

15-AMP. CONTACTOR, CR2810-1265

pole, single-throw contactor is small, self.
layer-wound type, requires only a few walts

line. The comnections are easily made: all
terminals are in the top molded part. A form
is available which includes « non-insulated
interlock, permitting the use of a momentary-
contact push button for operating the con.
tactor; the combination provides under-voliage

PUSH-BUTTON STATIONS

For control circuits of ,magnetic controllers designed for
push-button control. Standard- and heavy-duty stations
available which may consist of various combinations of
momentary-contact buttons, maintaining-contact buttons, se-
lector switches, and indicating lights, for surface or flush
mounting. Standard-duty station recommended for use with
contactors rated up to and including 150 amp. Write for
Bulletins GEA-3469 (Standard Duty) and GEA-5043 (Heavy
Duty).

0"."["" PUSH'BUTTUN UN"s A new push-button unit with building-

block construction. It provides flexibility to meet requirements for spe-
cial units by simple combination of the basic elements, which consist
of separable operators, a removable color ring for identification, and
a basic contact biock. Operators and contact blocks are furnished
separately. Single, double, or tandem contact blocks are quickly and
easily attached to any type of operator., Write for Bulletin GEA-5779.

G-E CALROD* SOLDERING IRONS

General Electric soldering irons are highly effi.
cient for all work requiring soft soldering, Re-
serve-heat capacity of G-E irons makes them

outstanding for continuous, high-speed production
soldering.

Cat. No. 64210
Vs in. dia. tip

FEATURES

CALORIZED COPPER TIPS
Durable, interchangeabls,
life,

Calorized coating retards corros
Prevents freezing of ti
tip life,

IRONCLAD COPPER TIPS
Couple quick heat transfer
wearing qualities of iron—for

CALROD HEATING ELEMENTS
Provide quick, dependable heating,

STAINLESS.STEEL SHELL
Provides high corrosion resistance and low heat losg

PLASTIC HANDLE
Cool, easy to grip,

CORD STRAIN INSULATOR
Will withstand Pull of 35 pounds.

designed for extra-long

ion and oxidation,
ps to tip holder—increcxses

of topper with long.
extra-long life.

* Registered trade-mark of General Electric Co.

6A161 - 64162 Series

115-voLT TRANSFORMERS

Specially designed, 115.vol4 transfo

g . rme: i
€quipment in two types o e tigh

- Single-tap transformer
10

MIDGET SOLDERING IRONS

Cat. No, 64273
V4 in. dia. chisel tip

INDUSTRIAL SOLDERING IRONS

75, 100, 110, 125 W.
115 or 230 V.

le as optional
Cat. No. 6A362,

Cat. No. 6A214
Midget Soldering Iron - 3/16 in. tip

Cat. No. 65283
3/16 in. dia. pyramid
tip

64200, 6201, 6A202 Series
100, 200, 300 W. 115 or 230 V.

for one soldering heat,

! Fourtap transformer, Cat. No. 6A364, gives
wide range of heats for

close temperature control of tips.
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For small motors; this normally open, single- |
contained, and inexpensive. The coil is of the |

of power, and is connected directly across the |

Type 110v 220V | protection. Complete line of magnetic motor |
- " 7 starters available.
pen
Enclosed Ya 1

R i

=

S
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ELECTROMIC TIMER, CR7504-A142

For 60- and 50-cycle, 115- or 230-volt. a-c circuits. Three
standard models, with selection from 0.06 to 120 seconds in
ranges of 20:1. Relay may be connecied to be normally
energized or normally de-energized during the stand-by pe-
riod; it is always de-energized during the timed period and
energized after timing out. Extremely useful for timing opera-
tions of short duration or to provide automatic control for
various stages of industrial processes. Repetitive accuracy:

-2% on all settings above 0.5 second.

The unit includes one standard vacuum tube and a magnetic relay with
»uble-pole, double-throw contacts rated 10 amperes a-c at 230 volts. Time
iting is adjustable by a potentiometer with dial which reads directly in sec-
\ds. Potentiometer and dial-plate assembly may be removed easily for remote
ounting, if desired. Write for Bulletin GEA-5255.

SELSYNS, CR9890

Indicating or control selsyns are a reliable,
curate, and rapid means of communication.
ey are used successfully in such applications
. indicating the positions of valves, governors,
idges, turntables, dampers, etc. Selsyns have
en very successful in servo systems where the
Isyns operate to guide the action of the power
its. Two types of selsyns are available—the high-accuracy iype which has
» accuracy of =+ 1 degree and the general purpose type which has an
curacy as close as =+ 5 degrees. Selection can be made from a variety of
zes suited for each application. A complete line of indicators and transmitters
cluding selsyns is available. Write for Bulletin GEA-2176.

HERMETICALLY SEALED RELAY CR2791G
. 3-, and 4-pole, doubile-throw, 6-pole normally open 1 to 300 V, D-C, 5 AMP:

The G-E hermetically sealed relay operates in its own
mosphere, completely independent of conditions outside
its rugged electro-tin plated, drawn-steel housing. Dur-
g manufacture, the interior has been exhausted, vacuum
tked to remove all moisture, filled with dry nitrogen to a
essure of one atmosphere and sealed. Thus, it always
erates in the same clean, dry atmosphere, and at a con-
ant pressure. Result, reliability of operation and extended
wvice lite. Operating mechanism is sealed and completely
mperproof. Used in the electrical systems and electronic
juipment of military and civilian aircraft, in shipboard
1d portable land-based electronic equipment.

Ambient temp ., . —55 C to 125 C; Vibration . . .

rithstands vibration from 10 up to 500 cps at 10 g with

ax. excursion of 0.060 in.; Shock . .. over 50 g: Mechanical damage . . . over
)0 g; Terminals . . . Compression-glass header (solder hook or plug-in pins).
esigned to meet or better all provisions of MIL-R-6106 (Joint Military Service
»ecifications for Relays) and AN3304, and performance requirements of MIL-R-
757B. Glass reinforced Polyester

ompound for stack insulation

Normally Normally
nds greater dielectric strength Load Type Open Closed
nd arc resistance plus superior Contacts Contacts
1pact strength—added life for Resistive (28 v d.c.) 5 amperes 5 amperes
e relay. Relay will withstand Resistive (115 v, 400
stantaneous voltage surges up eyEle KC ) 5 amperes Siainperes
. 1500 volts without failure. Uil iz 1.5 amperes 1 1.5 amperes
/tite for Bulletin GEA-5729. Motor Iotamneres NP, Sigppetes

LECTRONICS BUYERS' GUIDE — June, 1954 — MID-MONTH

RELAYS
SUBMINIATURE RELAY

For electronic applications where high
shock and vibration resistance, high
speed, and low capacitance are essential.
Ambient temperature range from —55 C
to 4200 C. Available with wide range of
coil voltage for either DC or 400-cycle AC
operation, Contacts single-poie, double-
throw, rated 2 amp resistive at 28 volis
DC or 115 volts AC. Vibration from 5 to
500 cps at 10 g acceleration with maxi-
mum excursion of 0.060 in. Available with
plug-in or solder hook terminals. Size
% in. dia, 1 in. high.

GENERAL-PURPOSE
PHOTOELECTRIC RELAY

1

This general-purpose, photoelectric relay.
CR7505—K100G3, including a double-pole,
double-throw magnetic relay, operates
from the interruption of a beam of light,
making it simple for items on a produc-
tion line to be counted easily and quickly.
The relay also makes possible automatic
weighing with a beam scale and auto-
matic signaling for elevators or doors to
save valuable time. Available with a com-
plete line of accessories to operate over
light-beam distances of 9 to 30 feet, up to
150 operations per minute, Write for Bulle-
tin GEA-3533D.

n
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proiected against overload.

*Registered trade-mark of General Electric“q
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Operating Features 4. FULL TORQU E—Although motor may be scarcely lurny%

over, it can deliver full torque right up to the current.limit point. T

1. FULL RANGE—=a single dial—small as a radio volume con-

means maximvm machine output,
trol, mounted in the push-button control station—gives complete

THY-MO-TROL* DRIVE

Electronically Operated, Adjustable-speed Drive; Full-range, !
Stepless Speed Control Standard Ratings from Fractional- to 30-hp
Larger Sizes Available |

A complete equipment consisting of an anode transformer as required, control «
reciifier panel. a control station, and a suitable d-c motor. It operates from an j
! power line. Starting, stopping. reversing, and adjustment of speed are all conlrol:(-
from the single compact control station. Acceleration is automatic, and motoi

b

[

1

adjustment of motor speed, from low to maximum, without steps. 5. OTHER THY-MO-TROL ADVANTAGES — Sl

Gives exact speed wanted.

Thy-mo-trol electronic circuits hold speed constant within extremely  no d-c supply needed.
narrow limits. Provides both full speed-range and flat speed-load

characteristics. Aonhi i
ications
3. CURRENT-LIMIT ACCELERAT|0N~Regm‘d1ess of pPp
the speed-control setiing when the START button is pushed, full- Drill presses, to inérease speed range and variety of work hy

wave Thy-mo-rol acceleration is smooth because of electronic cur-  dled. Grinders, for precise speed selection and improved fini'?
rent limiting. Starting is extremely fast because of sustained maxi. Milling machines, to incréase work range handled, and to simpli
mum torque during acceleration. No sudden application of excessive design. Propeller testing, for accurate, smooth speed control. Ca}iﬁ
torque; therefore, no shock to the machine. No current peaks on the reelers, to maintdin constant tension. Conveyors, to match speegg‘&'

i

line, and many other applications.

FOR INFORMATION ON G-E APPARATUS PRODUCTS NOT SHOWN IN THESE PAGES

Space does not permit description of all G-E products related to the electronic field. Listed below are
those not shown in preceding pages. For full details and bulletins write your nearest G-E Apparatus

Sales Office.

can be preset before starting; saves space; no stop for sp¢
2. HOLDS SPEED—Reqardless of ordinary load fluctuations, change; easy to control automatically: operates direct from a-c lisi'

3

o

o e ot b

Amplifiers Reygister .. ... . . . GEA-5079 Material Thickness«s GEC-485 Pots and Tanks, Heating. .GEC-I("
};gro\_tgcell M "VNVn'tte t;or ?etagls }Slegister Cutter ... .. . GEA-4371 Nuclear Radiation .. ...GEA-5735 Power Supplies, 5
St P e v wr}te for :ie'.a_xls Tm°ke & Combustion. . .GEA-5254 Photographic Exposure..GEC-4926 High Voltage. .GEC-761, GEC-%
i £3Z o = rite for details vemr)erature ......... GEC-1005 Positioning . ..., .. .., GEA-2176 Pyrometers and Potentiometer
Rvg’izszrs . coma'ieciun_t: ............ GEC-1009 Power Level. .. .. Write for details Pyrometers . .GEA-5584, GEC-%
Surface Analyzers and -GEC-665 High Fre . Pressure . ... .. - . Write for details Recorders 1
pace )arato) ers an b &t Frequency o s G .GEA-SS(M Shorted Turn ... .. ... GEC-964 Material Thickness.Write for detd,
Vibnti([m TS ... --gEg-774 ow Irequency ... .., GEA-5551, Smoke & Combustion. ..GEA-5254 Potentiometer ...,.... GEC-&
Wars o i wee Write § Ed-8§3 Detectors GEC-491 Sound Level ......, .., GEC-665 Temperature ......... GEA-s&’
Arresters, Lightning ¢ for details N ;ﬂ; Strain ... 00U GEC-888 Regulators 1
, Lightning ..., GEA-2977 G ) AR Telemetering . .... ... GEA-5233 rrent Write for detzg‘
]l;attery Chargers. . ......, GEC-826 ﬁeta § »»- - .GEA-693 Temperature GEC.565 Voltage GEA-2 1.1
earings, Jewel . ... ...’ GEC-370 aw aud Defect. .., . . . GEC-706 Timin et B0 5.0 s o Cod
i ini E ma e ni el o o GEA-5108 Rheostats . «+.GEC-4;
gle:;:rgss‘,sxmét}ue Weiie 1 oGrEge_g?lo ‘I}?gl{(atidn .............. ggg-gaa Vacuum ... ...l 07" GEA-43183 Shunts, Meter . ..... ....GEC-2
Bridges, Capacitance GEC-930 F.H.P. Dynamometers 7 » Tnverters ......... Write for details Spectrometers, Mass 5
Capacitors B Electrodynamometers } .GEC-635 J(Iewels, Glass . .......... GEC-370 sPeSctrg:ne;ers h:smd +v. .GEC-5
oi Fati i achi Magnetic A i pecilrograp. )
siﬁ?tife'e%.'fﬁﬂ?’f Sy g)%ﬁétiizlt a‘}%ll)lx%gi‘grs;m_\g_ .I\I.d.c?lfn,e. R gqsipl:ne:tahfs.ls. L GECITT gpec%rophometerls <ecee . .GEC-8i)
Single Bushing, Cas‘e,a %tyie q ‘;‘\'ﬁ%;wgéomtﬂnt) Controls. . GEC-910 ]\Mia_%netometers ¢+« .. Write for details =L ec"“\:ﬂrite for detl{i!
rite for details 2 eters = g
h, High Fr > Switches 1
c Xll;(ei?o Gagég requency ..., .. GEC-1005 dD:rcii%rlwal ......... . ggg-ggg Eloat Type .... ey .EEC&IOH |
Filter § +..vo..... . ..GEC- Comparator . . € L B ae g e . 0 - @VEr .. .44, . rite for deta
Pownr } EC-481 Ionizr;tl;;noﬁ ..... 0 0o .f.GEg-774 I?ix:lt;rltﬁn a_r:d Noise. . . -GEC-665 Pressure Operated . ...GEC-10}
Communication Systems, Paint Depth 1V ° CECETs Field Strength | """ RO Toesle and Pushbutton. GEA-153
COS;r;;:r Current ... ., GEA-4691 g:f;i“'e ------- Write foGrE%etggg Ei?}ffandle e :gEA-4926 Vacuum ...... ,,_Sgéjig‘i' :
. X . Vacuum o e A s o -888  ght .0 ) e EA-49:‘26 Synchros ........ ...GEA-21 |
gﬁ;f;ttllolgL. sgia <Write for details Galvanometers -GEA-4313, GEC-335 glﬁa;e Angle . .. - Write for details Tachometers, Electro ...GEC-2;
Frequenl; -eveling . Write for details Generators - GEC-694 S ;‘Zer ...... Write for details Telemetering Systems, Al
Heat Treating .. . GhAaa0y Qas-engine-driven .. . . GEA.5299 Vibration Cotab? 215 P Electronie ........... GEA-5 28
Humidity ., [0 ' : GEC-58 Induction and Dielectrie Viscosity ... 0" o ERC2sk Terminal Strips. ... Write for detp !
Numination” . . ‘Wiits 1. - .18 Heating ., || Write for detail Moton Y % o i+.....GEC-839 Testers a2
Inspection ‘Write for getails Motor . """, GEC. 208 B Coating Thickness .. ... GEC-3/
Liquid Level ~. " S (‘;’,{:Adgtgﬂs Impulse . [ [[77genes 202 ractional hp , ., .., ., GEC-1009 COill, o o e N GEC-94
Loop ReEUIationI.:W}{té'for 5 i 616 Heating or details Servo ... .. . .. .. GEA-2176 Insulation . ...GEC-612, GEC-74
Machine Safety. .  Write e d:t?ls Electronic—Accessories & Synehronous .GEA-5426, GEC-344 Meter ............... GEC-2
Material Thickness . . ... G C-4§§ Associated Equipment.GEC-921 05011105raphs Thermocouples, Pyrometric.,GEC-71
Mechanical Switeh | ! GEC-796 Ind"?iiiffr‘;“” Induction. . . GEA-4945 i\g:clff;f"lememz; : GEC-449 Timagy "o, Resistance. . GEC-§
Motors .., ..., . ++..GEC-1009 - RS AL imers
gﬁclt(aze Wrapping . .| GEA-487] ﬁi‘éﬁﬁ?’; f°_3mon ...... GEA-2175 Ovens, Electric ... . Write for details Automatic Cycle ... ..., GEC-4f
b otographic Exposure . .GEC-287 Dew Po§ ¢ olume., ', GEC-3638 Photoflash Equipment, Automatic Interval ....GEA-51
Pl?:slguorr;mg GEA-2176 Fin ThiX:knésS ......... GEC-58% Electronic ... ,,. ... ..GEC-387 II‘Adutomatlc Reset ..... -+GEC-48
Pristans 1 e 'é‘éﬁ“iéié Nlumination >, " - - SEC 319 Photometers ......, ... .. GEC-412 Senor operated Write oo
D 5 Liquid Leve] A GEA:gggg 1I:xltots,SAm;orx_:atic - . . Write 'for details Vibration Ana'li’s'is" e o T ii |
- ots, Soldering ......, . GEC-1005 Equipment. .. ,GEC-285, GEC-86
General informatio |
N may be secured fro
i m the f i ins» . . d
Equipment for laboratory gpg production testin OZOng bulletins: Industrial Heaters, GEC-1005; Measuring
. 9. GEC-1016; Motors and Control, GEC-1009.
2
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TUBE DEPARTMENT GENERAL @ ELECTRIC SCHENECTADY 5, NEW YORK

THERE'S A G-E ELECTRONIC TUBE FOR EVERY PURPOSE

Essential Characteristics of Typical G-E Industrial and Transmitting
Tubes, With Special Section on Recommended Receiving and Cathode-Ray
Types and Five-Star High-Reliability Tubes.

TUBES FULL INFORMATION, DETAILED DATA ON THESE OR OTHER G-E TUBES SENT ON REQUEST. ’ TUBES
. ] Ly 1] k>
THYRATRONS—Grid-controlled Gaseous-discharge Rectifier Tubes {3
]
Cathode Anode Contro! Characteristics
No. of Temp
T No. Elec- Peak 3
vpe =e trodes | Volts | Amp | Inverse| Peak Avg 100 V 1000 V Range :
Volts Amp Amp ¥
| GL-5545 ! %‘?\
GL-2D21....... 4 6.3 0.6 1300 0.5 0.1 —1.8 |—4.2@450V. —55-4-90* ne{ﬁ;?r?t}gl,hd { ‘\’x,
GL-3C23........ 3 2.5 7.0 1250 601 1.5 —2.5|-5.5 —40-+-80§ :
GL-5C21/C6 3 2.5 | 21.0 1250 12.8]| 6.4 — —~55-475§ o /°‘>,
4 7-A./...q_ .. 3 5.0 4.5 1000 10.0| 2.5 —-2.0|-8.0 40-80§ ; * e
FG-81-A........ 3 2.5 5.0 500 2.0| 0.5 -3.0 | -5.25@500V. |-—20-+50*
FG-97.......... 4 2.5 5.0 1000 2.0 0.5 +0.5 |-13.0 40-80§
FG-98-A. . ...... 4 2.5 5.0 500 20| 0.5 —5.0 | —11.0@500V. |—20-+50*
5.0 10.0 2500 40.0 | 6.4 +1.0{-9.0 40—801
FG-105......... 4 15.5 11.0 750 77.0| 2.5 +1.0|-9.0 30-95§
15.5 10.0 | 10000 16.0| 4.0 4+1.0-9.0 25-50])
FG-154. ....... 4 5.0 7.0 500 100 2.5 —4.0 | —9.0@500V. —20~+4-50* GL-8020
FG-172... .. (5.0 | 10.0 | 2000 | 400 6.4 | +1.0f-9.0 J0-80} HighsVochun AN
5.5 | 11.0 750 77.0| 2.5 +1.0 j—9.0 30-95 %
GL-393-A....... 3 2.5 7.0 1250 6.0 1.5 -2.5]|-5.5 —40-4-80§
GL-414......... 4 5.0 | 20.0 2000 100.0 | 12.5 0 —10.0 40-80§
GL-502-A....... 4 6.3 0.6 1300 1.0| 0.100) —-1.0|—-3.5@650V. —55-+90*
GL-5544........ 3 2.5 |12 1500 40.0 | 3.2 0 -7.0 —55-+70*
GL-5545........ 3 2.5 | 21 1500 80.0 | 6.4 0 -7.0 —55-+4-70*
GL-5557/FG-17.. 3 2.5 5.0 5000 2.0] 0.5 -2.0|-7.0 40-80§
GL-5559/FG-57.. 3 5.0 4.5 1000 1501 2.5 —1.75|—6.5 40-80§
GL-5560/FG-95 . 4 [5.0 4.5 1000 15.0 2.5 +1.0 |-9.0 40—80}§
\15.5 4.5 1000 30.0| 0.5 +1.0|-9.0 40-80
GL-813
GL-5662. .. .. 3 6.3 0.15 200 gsls; —3.5 | —5.0@160V. —55--4-90* Beam Power Tube
GL-5663........ 4 6.3 0.150] 500 0.06] 0.020f —1.5|—-2.5@500V. —55-4-90§
GL-5720/FG-33.. 3 5.0 4.5 1000 15.0| 2.5 +9.5 [49.5 35-80§
GL-5727........1 4 6.3 0.60 | 1300 0.5] 0.1 —-1.0 | —=3.5@450V. —75-490*
GL-5728/FG-67.. 3 5.0 4.5 1000 15.0} 2.5 +4.0] o 40-80§
GL-5830/FG-41.. 3 5.0 | 20.0 | 10000 75.0 | 12.5 +8.0 |+2.0 40-65§
GL-5855........ 3 2.5 | 34.0 1500 | 150 12.5 +8.0|—-9.0 —55-+4-70*
GL-5948........ 3 6.3 | 30.0 | 25000 | 1000 1.0 —_— —50-+-75*
GL-6011........ 3 2.5 9.0 1250 30.0] 2.5 0 —6.0 —40---80§
GL-6044. . ...... 3 2.5 | 17.0 500 77.0 | 6.4 —0.5 | ~2.5@500V. —55-4-85*%
GL-6130........ 3 6.3 2.3 3000 35.0 1 0.045f —— —50-+90*
GL-6265
*Temperature ratings are expressed in terms of the ambient temperature range over which the fubes will operate. Five-Star Tube

$These ratings apply only when the tube is used for ignitor firing.
iThese ratings apply only when the tube is used in thyratron welding-control service,
§Temperature range condensed mercury C

IGNITRONS—High-peak current, Pool-cathode Tubes

Maximum Ratings Typical Maximum Ratings
Welding-Control Corre- Power-Rectifier D-c
Types* Size Supply sponding | Maximum| Corre- Typest Output Peak Inv. Continuous Average
Water-Cooled Volts Kva Average | Average | spending Voltage and Forward Peak Average Amp
Demand | Anode Anode Kva Volt. Amp Amp 1 Minute
Current, | Current, | D d -
Amp Amp
GL-5564/GL-507. . .. .. {gggA 2100 3600 408 ggg}
2100 2400 30
GL-6550/GL-415.. .. A 250-600 rms 300 12.1 22.4 100 GL-5779.............. 1252 350 30 10 —
GL-5551/FG-271...| B 250~-600 rms 600 30.2 56.0 200 GL-5554/FG-259-B. . .. 300A 2100 900 100 200
GL-5552/FG-235-A. .| © 250~-600 rms 1200 75.6 140 400 600 2100 600 75 150
GL-8553-A. .. .. .. D 250-600 rms 2400 192.0 355 800 GL-5555/FG-238-B.. . . . 300A 2100 1800 200 400
Gt-ggg%o .......... g 220-600 rms 424 20 70 188 o 600A 2100 1200 150 300
Boaas B 1T Temperature-controlled types. Ratings same as for 5551/ 5630, .. 175000 20000 200 50 L
aLisr. . i & | FG-27, 5552/F G-235-A, and 5553/FG-258-A respectively . GL-6228/GL-506 ... .. 175000 20000 900 150 300

* Ratings are for voltages of 690 volts rms and below. i t Typical ignitor requirements for power-rectifier ignitrons are 75-125 volts, 15-20 amperes.
O For frequency-changer welding control. Peak current = 1500 amperes, peak inverse Maximum requirements are 150 volts, 40 amperes. ‘© Six-phase double-way circuits.
and forward voltage = 1200 volts. A Six-phase double-wye single-way circuits. )

All data subject to change without notice. The listing of any .G-E tube type does not necessarily -imply availability.
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GENERAL G5 ELECTRIC [EEECENAippvmpen

TUBE DEPARTMENT

_ L 4
GRID-CONTROLLED HIGH- . Cathode Plate Max Freq Mc [
o. {
VACUUM TUBES—For Use as Type No. of .} Max @ @s |
. Elec- Max | Max | Max Dissi~- | Max MO% Mu | Gm ||
Modulators, Amplifiers, trodes | Volts | Amp | Volts | Amp [ Input, | pation, | Plate| Plate i
K Watts Watts
Oscillators : == [Rooush Toput |
oGL-2C39-A.] 3 [6.3 [ 1.0 } 1000 |o0.125 100 100 |2500
éLacioB] 3 163 | 1.0 f1000 fo025]...... ..
oL2c40..| 3 163 ] 0.75| 500 |o0.025 ]| ... 1% s 339
GL2Ca2% | 3 |63 | 09 f3000 [.......] ... . 12.0 1300
GL2C43 I| 3 je:3 | 09 | 500 \0.040°f 1 12.0 |3370
Or2c46%. | 3 |6.3 { 0.751 500 |o0.040 (... . ... 12.0 [1300
éracar. .} 3 oo | 3.25|1250 | 0.175 220 100 15.0
GLsCaa .} 3 oo | 527 1750 | o107 | 250 160
gg}:;gga. S 1005 28.0 [ 3000 fo0.d00 ... iio"
. : 1.0 3000 1200 | 110
SGL-6C24 ] 3 16.3 (240 6500 | 2.0
gtlgAY?.. 6t 18.(3) 0.3 300 }.......]. ??(.)(.)0 500(1) 5t 220
146.....] 3 . 325 | 1500 | 0.200 ) 300 B ST,
GL-152. . 3 {10.0 | 3.25 {1500 | 0.200| 300 igg 130
GL~159..... 3 110.0 9.60 | 2000 0.400 800 250 15 8
GL-169....f 3 [10.0 | 9.60 | 2000 | 0400 | 800 250 15.0
gLl 3 |l 3:25 | 1250 | 0.175 220 100 150
GL-242-C 3 10.0 1 3.25 [ 1250 0150 188 100 6.0
reaes ol 3 [ | 335135 | 63600 370 Wy [ poedte
GL-807. .. .. 5 163*{ 090 600 | 0.100 o 0 ol eoe
s | 0100 75 30.0 125 @ 55%
GL-810..... 3 f10.0 | 4.50 | 2000 8:%?3 ‘ §88 13?'0
2250 | 0,275 | 620 150 30. 100 e
GL-813..... 5 1100 | 5.00{2000 |o0.180] 360 100 3
2250 | 0.225 | 500 125 0.0(120 @ 50%]| s.
GL-814.. ... 5 J10.0 | 3.25 {1250 | 0.150 180 50.0 | 30.0 75
Graw. .| 3 hoo | s [ 1000 f0480) | mo| 05O
 GL-6182 GL-851... .. 3 |11.0 {1550 | 2500 | 1.00 220 100
5 Kilowgtt UHE-TY 1 SGL-862-A 3 [33.0 f207 |20000 l10: gt 750 | 300 15 |20
Transmitting Tube ";f;;ﬁt:t:"'g L—880 _____ 3 126 [320  Jrsooo |'9:3° |*evees 2000
s L8so-A | 3 {110 [12 : 00 | 25.0f " Tigo”
> v S ssoea’| 3 (110 [130 o0 | 2:00 | 1000 | 5000
: ®GL-801.. ... 3 1101 | 6o -00 1 16000 f 5000
@Ol 8o ol o .0 12000 |} 2.00 | 18000 6000
@®GL-892. ... 3 In fo% 28 '8 }2888 2.00 | 15000 4000
OGL-892-R..| 3 |11.0f| 600 2.00 { 30000 | 10000
@GL-893-A. 1 3 [10.0§ | 61.0§ 20000 | 400 [ 15999 [ 4000
OGL893A-R | 3 11003 | 6108 [20000 | 4°09 | To0e9 | 29900
®GL-898-A...| 3 16.51] 70 0+1}20000 |10 0000 ] 20000 .
GL-1603. 5 16.3 0.00 1200000 |100000 1
o 7 0.3 250 0.00 Bl (T P )
ggtssls“ 3 63 2 50 7500 2 0 6 -i2.(.)(.) ................
5540 0 3 1276 | s6.0 - 0 | 4000 f110 )il e
GL~5556/ . 8500 §1.25 | 10000 4000 | ‘so.0. . il
PI8. ..., s das b 01 aso tomend o 8 )
GLss10. | 3 | 63¢| o1 | 350 | 0.040 14 10.0
GL-5654 T e 015} 300 fo.07|..... 30
GL..5670H 61- 6_ ! 0.175 180 o007 | it ys e
gL-s070... gti g3l 0.3500 300 |olons |11 Lof i)
©GL-5680. 3 [13.0 | 36 10 | 0.0001] "Low-grid-current measurement tube
- . 6.0 grid-current measur
GL-5686. 2131389, | 6000 1200 6000 2500 gurement tube |, .
GL-s718. 3 1635 0151 105 | 9:939 10 7.5 i
-5719. : : e .
GL-5725 .. 31e:3i] o154 165 o003 [I11I1 535 :
GL~5739/ ' 0.175¢ 180 |, ... |l 1.7 ﬂ‘
FP-62" 3 {45 '
- 1.48 | 112 ik
Glglgzgg/ s ko 5} 0.010 For gas-pressure measurement o -
GL-5742, ' 0.09 6 )o.0 ow—gri T ;
A / - e ‘s L 06 Low-grid-current measurement tube |.... .| .. . i
GI§J57243/ . 350 1 0.040 14 10.0 6.0 :
1 . O R it @ TN 30.0]. :
QL5749 3 Fés. 5 oo 350 loow |, . 7.5 ¢
s : : St
L7yl Gr |83k 930l 300 friiiiipr 1ol |
Ty i 30 o001l BN AR L e .. i
12.6%* 0 TOR T IR I RS EESY) .
sroger | s PSSR ) R [ ool ool [
™ w1 90458 50 oo ) Tl e s
GL-5814-A 6}‘ 12:2* 8-‘1’90 50 |......| 00 8‘2 ......... 3450) i’
oL s80s e 0:325 300 601t 2:7; ...................... 3150 ¢
Gz | 8ol 037 200 oo | | ws| | 19-5] 3100]
GL-5844. .| 6t | 6.3+ | o135 | 183 [0.007 [ 110 SR DO s 50001 §
B e e3v | T30 s [l T I IR 76l 3900
GL—5902::" g gg: 0 15 e et T o e R i 27.0{ 3400 i3
GL-5965. .| 61 12 6+ 8»‘2‘25 165 | 0.030 e anel 40|73 mule s s s 4500 t
SB=s005 s |83t olas o Jooto| " Bk 20| 4200 l
OeB00S..... 35| g4 00 !
1EP4-B p GL—GOIS. ) 3 12.0* 17.0 3(2)88 0700 ........ 1
G-E ALUMIN GL-6021 .. 3 | 2420 |Zo00 | o . '
{ZED PICTURE TUBE . GLeoso | ST{S3 1. 03 | 165 0022 [, 200 :
GL-6046... | 3 : 78.0 | 7500 25 |'ie000
25.0% 2.25 | 16000
NOTES FOR TABLE GL-6072....| 6t 12 6% S 0:0a7 |
X (3% : 003 |11l
‘I:‘lgures 1n bold types are ICAS ratings, gtgﬂ; “pes 61 16.3% 8.350 ;
1;ii;alater-type cathode, ) GL-6134 1| °T|6:3*1 033 igg 7 RRREERS
unit. gle- or two-phase filament, Voltage is 814-6135.'.'fﬁ g gg: 0.45 1 300 gg?g """"
§Stngle-, three-, or g = GL-6136. .| 5 |g3x| o375 300 [olonr [l
15 or ot iT¢0-, or six-phase filam L-6137. . .. 5 . 0.3 300 oorg [
P and, current is per terminalem' Voltage @©GL-6182 3 6.3* 1 o3 300 010 |, L.
T;Per section. . OGL-6183.. .} 4 g-g: 15.0 | 9000 (1)'213 """""
Single- or three- GL~6201. ... ' 24.0 : 13000
B sl 4 Saran | ¢ R e o
e)lforced-air-cool, 340ty 4 . 7000
cooled type.  @Water-cooleq type. @8{:2(2)33 ol 3 gg* 835 1600 ggo o 50:(3)(5)8
All data sub; ..l 3 hep -350F 200 | 0.011
iect to chan A : 38.0 | 350 011 ..., 2 .0
ge without i 0 | 1.00 30 013000 f..... ..., 115
notice, 00 1200 150 300 21.5 12000

——— 0
The
Y listing of any G-EF tube type does not
necessarily imply availabilit
) Y.
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TUBE DEPARTMENT

GENERAL

ATHODE-RAY TUBES—For Meas-

rement Indicator and Monitoring Use

@

i)

ELECTRIC

SCHENECTADY 5, NEW YORK

GASEOUS OR MERGURY-VAPOR RECTIFIER TUBES

- . High-
Screen Focusing | Screen vollgage No. of Cathode Anode Temp Range
Type No. .Diam and Fluo- | gloctrode Type No. Elec- Condensed
Min fnches | Deflection | rescence Max Voits tFodes Peak Peak Ave Mercury C
Volts | Amp Volts Amp Amp
GL-3MP1.. .. . 2%11 E:ectrostatic green gggg
~3UPT. . .| 13 x ectrostatic reen

gt—sFP?-k.. 44% % Magnetic Blue 7700 GL-4B32....... \ 2 5.0 7.5 10000 5.0 1.25 —55 to 4-70%*

GL-5FP14.. .. 41 Magnetic Blue} 8000 FG-166......... 2 2.5 100 1500 75 20.0 20-60

vGL-5QP4. .. A Magnetic White 12000 GL-266 B. ...... 2 5.0 30.0 22000 40 10.0 30-40

GL-7BP7-A . . 6 Magnetic Blue* 8000 FG-280......... 2 5.0 10.0 2000 40 6.4 40-80

vGL-7UP7. .. 6 Magnetic Blue 10000 GL-575 A....... 2 5.0 10.0 15000 6 1.5 20-50

GL-7VP1. ... 6 Electrostatic | Green 4000 GL-857B....... 2 5.0 30.0 22000 40 10.0 30-40

GL-10KP7. .. 9 Magnetic Blue 10000 GL-869B....... 2 5.0 19.0 20000 10 2.5 30-40

GL-12DP7-A.] 10 Magnetic Blue= GL-870 A....... 2 5.0 65.0 16000 e 75.0 35-40
White* | 10000 GL-872 A....... 2 5.0 7.5 10000 5 1.25 20-60

GL-128P7....1 1 Magnetic Blue 10000 GL-5558/FG 32.. 2 5.0 4.5 5000 15 2.5 30-60

vGL-128P7—B' 11 Magnetic Blue 10000 GL-5561/FG 104. 2 5.0 10.0 3000 40 6.4 40-80

vGL-17ADP7.114}4 x 114l Magnetic Blue 16000 GL-8008....... . 2 5.0 7.5 10000 5 1.25 20-60

* Phospherescence—greenish-yellow. I Phosphorescence— * Gas-filled tube. Temperature ratings expressed in terms of ambient temperatare range

ange. v Aluminized Tube.

over which tube will operate.

HIGH-VACUUM RECTIFIER TUBES

ti Per Plat Average
Type No. NE?éco-f o e Dissipi- G. E. AISO Offers a
trodes Max Inv Max Average tion
Volts Amp Volts Amp Amp Watts complete L"ne of.
- .
KC-1.. oot 2 9.0 | 32.0 | 100000 10 oo
GL-2Bzz 2 63| 015 100 01 | e | ue Glow Tubes
L-2B23 O 2 6.3 3 : : .
RC3...... . ... ... 2 12,5 | 32.0 | 150000 1.0 | ..... . 5
sR4.GYT .. 3 5.0 20 2800 g es0 0125 | Tl TV Camera Tubes
GL-218..... . .. 1n. 14, 5 750 | L0
FP-400. ... ... ... . 2 3.0 2.25 125 0.025 | ..o Ballast Tubes
GL-411.. .. ... | . 2 1000 | 14.5° | 100000 0.300 | ..l 500
GL-5625/KC-4.. .. 2 20,0 | 245 | 150000 1.0 ool 750 Phototubes
G{:-gns} ..... o z 63+ 0:30 | 330 0054 oo | -
GL-5741/FP-85-A . ... 10. . . 020 | il
GL-38967 ... 4 63| 0.3 1< ks0 0350 0.060 | .. Phasitrons
5973, 16.0 | 191 0 o b g
GL-60877. . . . 3 5.0% 2.0 1400 1.7 0.375 | ..... Yacuum SWItCheS,
gk-szoz*{_... 3 6.3 06 1250 Las 0200 G dcC it
62031, .. . 3 6.3 9 5 : 270 | 1l
GL-6215.. .. . . . . .. 2 1.25| o2 18000 0030 0.008 [ ... ages an apactrors
5.0 6.0 0000 0.75 w00 |
GL-8020..............s g {5 KN 125008 2A° | ..l 75 A.} Klystrons

* Heater type cathode.
[0 Magnetically controlled

TTwin diodes.

diode.

A Surge limiting diode operation.

ICROWAVE RADAR DEVICES—Gas Switching Tubes; Reference Cavities for Use in Microwave Circuits

Max Spike Max Flat Max
TR Frequency Mazimum Min Firing Leakage Leakage Recovery Max Arc
Type No. Type Range Peak Power Power Energy Power Time—Micro Loss
Megacycles Kilowatts Kilowatts Ergs Milliwatts seconds Decibels
31L~-1B24-A. .. .| Narrow Band 8490-9600 100 5 30 4
Tunable
5L-1B58...... Band pass 2659-2969 e g 10 0.4 E" 15 0.5 @ 2802 MC*
3L-1B63-A. Broadt&and 8490-9578 250 4 0.20 40 10 0.8
Fixe
3L-6035...... Br;gd;and 8490-9578 250 4 0.20 40 10 0.8
ix
3L-6117...... Band pass 2659-2969 10 0.4 15 0.5 @ 2802 MC*
Max
PRE—TR Frequency Mazx Peak Min Firing Max Min Recovery Max Arc
Type No Type Range Power Power Leakage Leakage Time Loss
Megacycles Kilowatts Kilowatts Energy Energy Microseconds Decibels
3L-1B38...... Broadband 2690-2910 1000 50 4.8x 104 0.8 x 104 15 0.3
Fixed
Max
A—TR Frequency Max Peak Min Firing Max Max Recovery Max Arc
Type No. Type Range Power Power Equivalent Loaded Time— Loss
Megacycles Kilowatts Kilowatts Conductance Q Microseconds Decibels
3L-1B35-A. ... Broadt:land 9000-9600 250 5 0.1 6.5 8.0 0.8
Fixe
yL-1B37-A.... Brl?"adetc’land 8500-9000 250 5 0.1 6.5 8.0 0.8
ix
iL-1B44... ... Br}ggdet&and 2680-2820 1000 20 0.05 6.5 0.4
ix
iL-1B56.... .. Broadband 2775-2925 1000 20 0.05 5.5 0.4
Fixed
- Maximum Frequency
Reference Cavities Type Resonant Frequency Deviation from —40C Insertion Loss Loaded
Type No. Megacycles to 100 C Megacycles Decibels Q
GL.-1Q26-A Fixed 9279.7-9280.3 +0.3 5-8 1000-1500
GL-6301 Fixed 9269.7-9270.3 +0.4 5-8 1000-1500
GL-6452 Fixed 9349.7-9350.3 +0.4 6 Max. 1500-2000

* Max. Insertion Loss Decibels. .
All data subject to change without notice. The listing of any G-E tube type does not necessarily imply availability.
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GENERAL @ ELECTRIC SCHENECTADY 5, NEW YORK

TUBE DEPARTMENT

G-E FIVE-STAR HIGH-RELIABILITY TUBES
FOR ANY CRITICAL APPLICATION - - -

: o [LE(F inia- Investigate your tube applications now for sockets th

i f high-reliability tubes—33 minia . ! . JOWA
A con:jplett',e _I"f:t::res (gljisted below)—for every critical can be filled by a F|ve-'Star ngh-Re!nabnllty ty;?e. .CEhan
turels? ap sl ';':":I reliable tube operation is a “must”! to Five-Star tubes for increased equipment reliability .
:Zg;::t;::c: rzdeuctions have cut costs in some cases increased customer good will. Booklet ETD-548-C givv.

i f
by as much as 50% over original prices for many types. full facts. Write today!

G-E FIVE-STAR HIGH-RELIABILITY TUBES

)

MINIATURES SUBMINIATURES
. St 5 ive- unctional Description Type Functional
P;:;;;g- Fi’\i‘e-yggar | Functional Description Ptl;,ogg F1¥§,§;ar F Dy
R . e Y3-GT | GL-6087 Full-wave Rectifier GL-5718 | Medium-mu Triode

6AKS5 ! GL-5654 Sharp-cutoff R-F Pentode (|5 B . )
2C51 GL-5670 High-frequency Medium- ||6AC7 GIi/-I61£3{’r ShParD;CLéE:oﬁ' R-F GL-5719 | High-mu Triode |

mu Twin-triode cta ento . A

g ; -mu Triode GL-5797 | Semi-remote Cutoff R-F Pentoddil
None GL-5686 Beam-power Amplifier 6C4 GL-6135 Medium-mu - ! 5
- Sharp-cutoff R-F GL-5798 | Medium-mu Twin-triode

v LTS Dy o Preutoll [10AU6 | GL-0136 Pentode GL-5840 | Sharp-cutoff R-F
6ALS GL.-5726 Twin-Diode 6SK7 GL-6137 Remote-cutoff R-F Pentode .Pen.tode
2D21 GL-5727 Thyratron Metal 1 . GL-5896 Twin-diode
6BAG GL-5749 Remote-cutoff R-F Pentode/[12AT7 GL-6201 High-frequency High-mu GL-5899 | Semi-remote Cutoff R-F Pentod/ !
6BE6 GL-5750 Pentagrid Converter Twin-triode . GL-5902 Beam-power Ampllﬁqr [
12AX7 GL-5751 High-mu Twin-triode 6X4 GL-6202 Full-wave Rectifier GL-6021 Medium-mu ngn-tr}ode
12AU7 GL-5814-A | Medium-mu Twin-triode |None GL-6203 Full-wave Rectifier GL-6111 | Medium-mu Twin-triode
6AQ5 GL.-6005 Beam-power Amplifier 6BH6 GL-6265 Sharp-cutoff R-F Pentode GL-6112 | High-mu Twin-triode
12AY7 GL.-6072 Low-noise High-mu Twin-||None GL-6386 High-frequency Medlum-.

triode [ mu Remote-Cutoff Twin- §

| triode

G-E RECOMMENDED TYPES Receiving and Cathode-Ray Tubes fax AM, FM, Television Receivers |

This list of Recommended Types covers the new equipment de- mercial radio and television manufacturers, the listing excludes su

mands of the manufacturers of AM, FM, and television receivers and special-purpose receiving types as ‘military, computer, and industri
provides a convenient reference to these frequently used types. receiving tubes. The omission of such types does not imply ajil
y
Because these types were selected to cover the needs of the com- lack of their suitability for their own class of service. k
— ] S
| . |
| Triod Gated- ‘
Filament Diodes |——— = riefsf~~—7! Hep- Baeaem | S
) | With | tedes | Tubes ‘ Vol Lifi Power Amplifi
Single { Twin Diodes ‘ Filament oltage Amplifiers ‘ ower Amplifiers
| = |~ || || Sharp Cutoff Remote | Outout | TV !
, | emote utpu orizontal
Pizoun PIBEGT 1Rs } _ With | With | Cutoff | Amplifirs| Deflection
s v | | Single | Diodes | Triode Amplifiers
5U4-GA 164 By 6BK71-4 6AV6 |6BE6 6?\?
6ALs  |6AF]  lgJe 85Q7 [6SA7 | ' 0 through | 1074 “ |
5.0 through BAX4-GT |6AHA-GT*|6SN7-GTA® olu-LUe o tus 14y 254 i
83 volts |6W4-GT |6C; [ | fbelts e i
1 * ; -
o e (P5% [ 64 U6 6U8 | 6BA6 | 6AQs* | 6AVS.GT* | 17BP4-A |
el e ~oeT | | 50through et BT | Bt | SRt aA ops -
25W4-GT 12 . | .0 throug , 6K6- H 4 ¢
12.6 volts |54 a, {?g‘gf L || 63vlts 6V6-GT* 17RP4/17HP4|
and above |3575-GT 124Xy lrgT8 6W6-GT* 17VP4/17LP4"'
12BH7* 2]1ACP4 ;.
EE e . 21ACP4-A |
o 21EP4-A
- 12BA6 | 18BY? 25AV5-GT* | 21EP4-B
12,6 volt 12SK7 52Z6-8%‘ 25BQ6-GA* gigl;i—A :
.0 volts 5L.6- {
G-E RECEIVING TUBES and above | 5305 2YPLA
- 50C5 21ZP4-A i
l dd‘G E CATHODE-RAY TUBES 50L6-GT 2pes |
n addition to the recommended types, G-E al 4
. h , G-E als
a wide line of other high-quality, dependuble0 n?er::i:ic:; ZIRP4 'J
tubes and cathode-ray tubes for AM, FM, television and L - j
mdustrglal and measurement applications. For further i "
fOrmuhon, contact your negres r in- Type numbers of metal tubes are shown in hold-face type.
Sales office listed 4 t Tube Department Regional
office listed below. Type numbers of miniature tubes are shown in italics,
* Rated for TV sweep applications.
EASTERN REGION c
General Electric Company ENTRAL REGION WESTERN REGION
21¢')u:eMD?pazment General Electric Company General Electric Company l
am Avenu
Clifton, New .lerseey Tube Department Tube Department
Telephone—Clifton, GRegory 3-6387 3800 North Milwaukee Avenue 171840 West Olympic BoulevdrdF

(N.Y.C. dial direct—

Los Angeles, California i
Wlsconsin 7-4065-6-7-8)

Chi inai i
. icago 41, IHlinois Telephones—BRadshaw 2-8566 l
Al data subject to change with elephion SPring 7-1600 ARizona 9-7765 u

i i e [
: out notice. The listing .of any G-E tube type does not necessarily imply aValiIa.blIity. i}
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BRIDGEPORT, 2 GENERAL @ ELECTRIC CONNECTICUT

CIPFUL INFORMATION TO MEET YOUR WIRING NEEDS

. . . ON MAGNET WIRE

This 32-page bulletin contains extensive selection and specification
information and data including valuable data tables on both Formex*
and Deltabeston® magnet wire.

The properties of Formex magnet wire—such as dielectric sirength,
toughness, heat aging, moisture resistance, solvent resistance—are dis-
cussed at length in this bulletin. A complete section of several pages is
devoted to the advantages of Formex—explains why Formex takes less
space, has more feet of wire per pound, demonstrates its winding-space
factor, shows why Formex is easy to wind, has low first cost, and facili-
tates manufacturing processes. The types of Formex magnet wire are
described in the detail necessary to assist you in selecting and speci-
fying the magnet wire to meet your requirements.

This bulletin also contains a section devoted to Deltabeston magnet
wire for Class Band Class H applications—asbestos-insulaied, glass-
insulated and film-insulated with Teflon**. You’ll find complete informa-

AN : tion on the properties and advantages which make Deltabeston magnet
g?sg%%% _7 . wire unsurpassed in performance where extreme heat and other severe
eonbe BN operating conditions exist.

wor
PRODUCY
DESIGNERS

. . . ON WIRES, CABLES, AND CORDS

General Electric’s line of wires, cables and cords of interest to designers
and manufacturers of electronic, industrial, and electrical equipment is
fully described in this 24-page publication. A special section is devoted
to General Electric cords—Deltabeston, rubber, Geoprene, PreenX*, and
rip cords. Product, application, and specification information is given to
enable you to select the proper G-E wire, cable, or cord for your product.

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

= TR B X B R R E N B N B N B- B _NB_NB I - N e e 1
Section 19-314 i
SPECIAL APPL'CAT'ONS Construction Materials Divisjon 1
General Electric Company |
i ) i Bridgeport 2, Connecticut

In cases where producis may require special applications, ) I
G-E engineers, constantly engaged in the development of new Please send the publication ind:cated ]
or improved wires, cables, and cords, will gladly give ......General Electric Magnet Wire, Pub. No. 19-273 I
assistance to product designers and manufacturers. ~ § - LVires, ngles, Cords for Product Designers, Pub. I

0. -

For information on special applications, please write to the e A et e « s ol i [ |
nearest General Electric Construction Materials Division office . i
or the Wire and Cable Depariment, Construction Materials Title .o d
Division, General Electric Company, Bridgeport 2. Connecticut. COMPANY oo oo I
Just send in the coupon for your copy of these helpful, informa- I
tive publications. STreet i B B o s ot e S o 6 ¢ BT T o ey l

City., ..o Zone State |
N
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GENERAL %% ELECTRIC

ELECTRONICS DIVISION
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G-E (KOR-LES) “COOL BLUE” POWER RESISTORS — (For Military Applicatios

Designed to meet Characteristic “V” of
MIL-R-26B-350°C Operating Temperatures

Standard Resistance VYalues
.50 through 40,000 Ohms

HIGHER POWER RATINGS—made possible by

refractory base and glaze with temperature coeffi-

s i i nd Mil Min. Max, Max,
cients matched to eliminate crazing, checking a - &g!ed Rﬁis!ance R ngs:;gce ‘
i i oD atts ating 4 i’ o 4
pin holing. I Wire Wire
LIGHTER WEIGHTSCore-less construction re- s&‘tgg } 3/4 ggg 1;;32 13;32 H 8? :'g§§ §'§§§

i 9 ed with other . ] 9/32 | 17/32 3/4 14 0.5 0 b
duces peight gup) toRo07% " compot Ey—g; ; v 9/32 | 11/32 3/4 17 1.0 4,000 10,000
standard sizes. RW-33 | 3 9/32 | 17/32 | 374 26 1.0 8,000 | 18,000
RW-34 3 17/32 | 23/32 7/8 43 3.0 12,000 28,000
RW-35 4 17/32 | 23732 7/8 55 3.0 16,000 40,000

VITREOUS ENAMEL COAT'NG—permits high

temperature operating without deterioration due to
aging. i

G-E CUSTOM BUILT
PRECISION METAL PARTS

Custom production of close tolerance partg;
fabricated from light gauge strip and wirg
stock. Electronic Tube Parts — Sleeves —
Spacers — Cups — Cathode Parts — Ter:
minals — Switch Parts — for every exactsf
ing requirement in the Industrial field.!
Parts formed from new multislide, foui{{
slide and high speed automatic puncl:f'n_
Presses assure rapid low-cost production,

GREATER DEPEN DABILITY —resistance wire is
embedded in a matching refractory base for extra
mechanical protection—wire bunching is virtually
eliminated.

P N, e
R R P e Y e

G-E DELAY LINES

:
G-E TUBE SHIELDS i

. Miniature wrap-around types now available; |
I I%7 . 1M7L and 1-4” flared sizes. ]
@ Fabricated from pre-coated steel. Improved |

production techniques permit G.E. to price:éi

these shields below most others on the mar-|

ket today. Bulk orders promptly delivered.;‘]

Tell us your specifications . . .
-4 economical G-E quotation!

Delay Lines provide o means for delaying electri.
cal signals by desired and definite amounts of time.
Limitations are allowable attenuation and wave-
form distortion. Practical for delay times as high as
10 microseconds. Usually employed in lengths which
provide a delay ranging from 0.1 to 5.00 microsec-

onds. Bulk lines furnished to be cut into desired
lengths,

receive anii

1.
§

DELAY LINE APPLICATIONS: Many applica-
tions exist in laboratories engaged in research and G'E PRINT'WIRE CIRCUIT BOARDS ;
development of special circuits for electronic devices, . "
The original application was to radar equipment, o !
Rendering receivers insensitive for a

j
4

2 8T ADVANTAGES: 1. Eliminates wiring errors;”lt

2. Reduces assembly cost.

definite time

interval immediately following a trang
Generation of pulse sj
definite width,

mitter signal,
gnals of Predetermined qng

Oscilloscope applications—te
réspect to the servo g
transients,

delay signals  with

Wweep, and for single-pulse

Electronic caleulators—time delay.
Color television—delay Circuits,

ADVANTAGES: Lightweight gng flexible o oy

distortion e Fggt rise time o Physical ang electrical
uniformity e Operates gt ambients up to 10g0° C

18

. A Typigul G-E Electric
rint-Wire” Circuit Board

;

3. Makes possible dip solder techniques.
4. Reduces physical size and weight,

5. Eliminates variations in distributed capacity:
and coupling between circuits.

6. Design changes can be made easily.

43

CONDUCTOR FINISHES: silver flash, sil- ¥
ver plate, gold flash, gold plate, solder plate.l{'
OVERALL SIZE LIMITATION: Boards |
may be any size to customer's specifications

within a maximum of 24 inches overall. '!'
i)
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GERMANIUM PRODUCTS

ELECTRIC

ELECTRONICS PARK

SYRACUSE, N. Y.

The complete General Electric line for use in
electronic/and electrical power circuits requiring

Maximum Collector Dissipation 150 mw.

RETMA PEAK - CDNTINUOUS  MIN. FORWARD MAX. INY, AVERAGE PEAK SURGE
CATEGORY  «k&v  DESIG- 6-E INVERSE ~ OPER. INV.  CURRENT (WA}  CURRENT (uo) RECTIFIED RECTIFIED CURRENT
NATION TYPE YOLTAGE YOLTAGE AT WY AT — 50¥ CURRENT (MA)  CURRENT {MA) (AMP)
A 1N48 G5 85 70 4.0 833 50 150 400
IN51 G5C 50 40 2.5 1667 25 100 300
GENERAL IN52 G5D 85 70 4.0 150 50 150 400
PURPOSE IN63 GS5E 125 100 4.0 50 50 150 400
1N65 G5G 85 70 2.5 200 50 150 400
IN75 G5M 125 100 2.5 50 50 150 400
v A 1N64 GS5F 20 Min. dc current in 44 mc rectifier—100 pa
JAN B 1N69 G5K 75 60 5.0 850 40 125 400
A. 1N70 G5L 125 100 3.0 300 30 20 350
(Ceramic case) INB1 G5P 50 40 3.0 10@—10v 30 90 350
VHF A Gé 15 Min. Rect. Eff, ot 100 mc ond 2 v signal—60%
A IN72 G7 +3 db mox. noise factor over 1N218 in% 25 75
G7A 500 me mixer CKT 25 75
G78 5 . 25 75
WHE G7¢C 5 375% min. rect. eff, at 100 mc for de'ector% 25 75
G7D 5 \ Tested for sharpness of break E-1 char. for% 25 75
G7E 5 freq. Multiplier 25 75
G7F 5 : 25 75
G8G = % 60% min. rect. eff. at 100 mc for detectorg 7 75
A IN48(2) G8 85 70 4.0 833 50 150 400
MPA;lcRHSED IN52(2) GS8A 85 70 4.0 150 50 150 400
Not. (‘) IN63(2) G88B 125 100 4.0 50 50 150 400
e IN75(2) G8C 125 100 2.5 50 50 150 400
QUADS E IN73 75 Note (2) 50@—10v 22,5 40 100
IN74 75 Note (3) 50@—10v 225 60 100
TN 100 30 150 470 25
1N92 200 65 100 310 25
DIFFUSED C-1 IN93 300 100 (ALL RATINGS 75 250 25
JUNCTION c-2 INISY 100 30 AT 55° C) 500 1570 25
RECTIFIER IN152 200 65 500 1570 25
IN153 300 100 500 1570 25
IN158 380 185 500 1570 25
D 2N43 PNP Junction Transistor, Current Amplification 0.98, Maximum Power Gain 40 db,
Maximum Collector Dissipation 150 mw,
2N44 PNP Junction Transistor, Current Amplification 0.95, Maximum Power Gain 39 db,
TRANSISTORS Maximum Coliector Dissipation 150 mw.
2N45 PNP Junction Transistor, Current Amplification 0.92, Maximum Power Gain 38 db,

(1) Matched at +1v so that current through higher resistance unit is within 10% of lower resistance unit.

{2) Consists of 4 balanced diodes. With 15 ma forward current, the voltage drop of each diode is 1.3v min. and
1.7v max. All diodes are within 0.1volt of each other, and voltage drop of a pair is 0.03 volts of each other.

{3) Consists of 4 balanced diodes. With 15 ma forward current, the voltage drop of each diode is 1.2v min,
and 1.8v max. All diodes are within 0.2v of each other and voltage drop of a pair is 0.1v of each other,

ELECTRONICS BUYERS' GUIDE — June, 1954 — MID-MONTH

SEND FOR THIS HANDY REFERENCE MATERIAL

GERMANIUM DIODE HANDBOOK, complete specifications on G-E germanium
diode products. Contains diode and rectifier characteristics and applications,
¢turves on resistance, voltage, temperature, efficiency, circuit diagrams cover-
ing AM, FM and TV receivers, radar, carrier current, $1.25 post-paid. Send
your check or money order today to: General Electric Company, Section X764,
Electronics Park, Syracuse, New York.

GERMANIUM DIODE INTERCHANGEABILITY CHART IS FREE UPON REQUEST

DETECTION . . . RECTIFICATION . . . AMPLIFICATION!

SPECIAL,
GAS-TIGHT DIODES

Hermetically Sealed
oo.Ceramic Case

IFFUSED JUNCTION
GERMANIUM RECTIFIERS

JUNCTION
TRANSISTORS




ELECTRONICS DIVISION

0SCILLOSCOPE—Type ST-2B

ther
etter high frequency response than any o
chpe in igts ﬁe?d! Permits a choice of shot:ts,
medium or long persistence CR tubes. Inr:ox‘;gomt ;
identical direct coupled vertical and horizonta
amplifiers.

SPECIFICATIONS

Freq. Response—DC to 400 kc at 2db—Identical
amplifiers .
Sensitivity—AC 10 mv/in. rms—DC 28mv DC‘%%.
Low Capacity probe—freq. resp. 2 cycles to
ke of 2db
Sweep—Triggered or recurrent 2 cycles to 30 klg
Built-in-Calibrator—0.1 to 300 volts peak to pea

OSCILLOSCOPE—Type ST-2A

Excellent for head-end position wqu. Unsur-
passed for stability and fine trace. Delivers maxi-
amum sensitivity without sacrifice of frequency re-
sponse, Use it to check hum, noise, distortion,
modulation. Fits many applications where wave-
form study is essential.

SPECIFICATIONS
Vertical Freq. Response—20 cycles to 500 kc at
2db

Horizontal Freq. Response—10 cycles to 100 ke
Sensitivity—AC 15 mv/in. rms—DC 2 volts DC/in.
Low Capacity probe available—200mv/in. rms
Sweep—Hard tube sweep 10 cycles to 100 ke
Built-in Calibrator—0.3 to 300 volts peak to peak

OSCILLOSCOPE—Type ST-2¢

A 5" scope for general purpose work.
Particularly useful for maintenance of micro-
wave installations and television stations.
Wide frequency response without recourse
to peaked amplifier coupling circuits, result-
ing in excellent transient response,

SPECIFICATIONS

Vertical Freq. Response — 20 cycles to 3 mc

Horizontal Freq. Response — 10 cycles to
00 ke

Sensitivity — 75 mv/in. rms

Low Capacity probe available — Sens. 1
volt/in, rms

Sweep — Recurrent hard tube

. cycles to 100 k¢

Built-in Calibrator — 0.3 to 300 volts peal

to peak

sweep 10

GERMANIUM DIODE CHECKER—ST-12A

For use in laboratories, quality control groups,
service shops. Measures the static character-
istics of diodes.

SPECIFICATIONS

Forward Ranges—Current—0.3, 1.2, 6 and 12
ma full scale, Voltage—.3 and 1.2 v full
scale,

Inverse Ranges—Current—60, 120, 300 and 1200
ua full scale. Voltage—3, 12 and 120 v
full scale.

Power requirements—105-125 v, 50/60 cycle
approx. 10 w. !

BINARY SCALER
Model 4SN1A4

20

GENERAL G5

ELECTRONICS PARK
SYRACUSE, N. Y.

ELECTRIC

SWEEP GENERATOR—Type ST-4A

Variable Permeability Sweep com-
pletely electronic, with no moving
parts. For TV receiver maintenance,
TV production and development labo-
ratories, wide band amplifier study,
transmission line impedance measure-
ments.

. — s i
Won T 1

SPECIFICATIONS

Freq. Range—Continuously variable, 4 to 110 mc; 170 to 220 mc
Sweep Width—Linear from 500 kc to greater than 15 mc
Output Voitage—Greater than 0.1 volts from 4 to 110 mc
Greater than 0.5 volts from 170 to 220 mc

Attenuation—Continuously variable down to 20 microvolts )
Leakage—Stray field—Iless than 10 microvolts induced in 2 in. loop

6 in. from case in any direction
Phase Range Control—Greater than 360 degrees

MARKER GENERATOR—ST-5A

Functions as a crystal referenced

calibrator from 10 me. to 300 mc. When
used with the General Electric sweep
generator, it provides a multiple of
crystal controlled markers spaced 1.5
or 4.5 mec. apart . . . and can be used
to supply a marker or markers at any
frequency from 10 mec. to 900 mec.
TV APPLICATION-—12 crystal controlled channel frequency picture
markers plus an accurate hand calibrated VFO covering the range of
20 to 50 mc. makes this unit directly applicable to TV alignment prob-
lems.

DUAL REGULATED POWER SUPPLY
Type ST'gA Has twin outputs and

features electronic overlocd protection.
Instruments cannot be harmed by short
circuits on the regulated outputs. Built-
in modulator permits observation of
hum and noise tolercamces by duplicat-
ing them on the equipment.

SPECIFICATIONS
=1 Regulated—Confinuously variable, 0-500 v, max. current 100 ma.
2 Regulated—Same as H#1
Parallel #1 and #Z—Continuously variable, 0-500 v, max. current
ma
Unregulated—Approx. 650 volts no load, max. current 200 ma
—75 Yolts—VR tube regulation, 0-2 ma —150 Volts—VR tube regu-
Fitamon 5,026 ™9
ilamen upply—6.3 volts a-c at 10 amps
V2 %+Va volt P

Ripple and Noise—Less than 10 mv p to p on all regulated outputs

Regulation—Better than

POWER SUPPLY—Type YPD-2

A high-quality, electronically regu-
lated unit designed for use in labora-
tories, broadcast stations, and whes-
ever a closely regulated variable DC
voltage source at medium current con-
sumption is required.

SPECIFICATIONS
DC Voltage Qutput—250-450 v, (positive or negative may be grounded
to chassis)
DC current Output—0-300 milliamperes
AC Output—6.3 voits 10 amperes unregulated
Regulation—Less than 1% from minimum to maximum current
Ripple—Less than 5 mvy peak to peak

Output Impgdance—Approximofer 2 ohms at 30 cycles, decreases with
increasing frequency

FREQUENCY AND
MODULATION METER—Type ST-13A

Quality FM Communications meter. Gives
airline accuracy plus provision with oven
accessories for future split-channel adjust-
ments, Measures both carrier frequency
displacement and modulation. Accessories
include External antenna mount and cable.

. SPECIFICATIONS
req. Ranges—One or two specified frequencies in the followin :
¢ g ranges:
- 25 me to 50 mc, 72 mc to 76 mc, 148 mc to 174 mc
eterence Oscillator Accuracy—.001% from 32°F to 122°F,
External connection, internal wiring and a socket provided for 6 V
oven operation where wider temperature range with greater accu-
I racy is required. )
nputs—18 in. coliapsible whip antenna and fifty-ohm BNC connector.

OQutputs—Low and high RF outputs for receiver alignment.
Power—Internal batteries,
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602 HOMER AVENUE

Minimum friction
on rofor bearings

Type H3

Shading coil

For automatic devices, instruments, contral
equipment—wherever time is a factor in product
performance—Telechron Synchronous Timing
Motors are your best assurance of dependability.

Telechron motors are CONTINUQUSLY ACCURATE

... because they’re true synchronous motors with
one rotation for every cycle of the alternating cur-
rent source. Lightweight rotors enable virtually
INSTANT SELF-STARTING . .. reach full speed in
approximately 3 cycles. All gears and bearings
are PERMANENTLY LUBRICATED . . . by a generous

ASHLAND, MASSACHUSETTS

Hobbed gears

Continvous
lubrication

. Controlled
lubrication of
terminal bearing

= Sealed rofor unit

oil reservoir sealed into the dust-free rotor unit.

With Telechron motors, you get the benefit of
dependable Application Engineering Service. En-
gineering specialists in timing problems study
your requirements . . . torque, temperature limits,
running period, etc. . . . recommend the motor
best suited, and at lowest cost.

Write for complete catalog and application
data sheet. Telechron Department, General
Electric Company, 602 Homer Ave., Ashland,
Massachusetts.

SPECIFICATIONS
Speed* Torque—pound-inches Rated Over-al! dimensions Net Shipping
Type of - watts (inches) wt. wt. (Ibs.)
Rotation 60 cy. 50 cy. 25 cy. input (0z.)
H3 3.6 rpm. 018 018 .018 2 2-11/64 x 2-3/4 x 1-9/32 7 2
H7 1,2,3, 375 375 375 2 2-17/64 x 2-3/4 x 1-63/64 10 2
4,6 rpm.
H10 3.6 018%%* 018%% 018%% 5 2-3/16 x 2-9/16 x 1-5/16 9 2
B3 1/2 rpm. 375 375 375 4 2-5/16 x 2-1/2 x 2-3/8 10 1-1/2
1 375 .340 240
2 19 A7 a2
4 10 .09 .06
60 006 006 004
cs 1 rpm. 1.0 0.8 0.4 6 3-3/8 x 3-9/16 x 2-13/16 22 2
2 0.5 0.4 0.2
4 0.25 0.2 0.1
C5M 1 rpm 2.00 1.60 0.80 12 3-3/8 x 3-3/4 x 3-3/4 32 2-1/2
2 1.00 0.80 0.40
4 0.50 0.40 0.20
| M -9 %3k 1 rev. in any of following periods: 3-1/2 x3-1/2 x 2-11/16 18 2
Minutes—5, 15, 30, 60
Hours—1, 2,3, 4, 6, 8, 12, 24
Days—1,2, 3, 7, 14, 30
* Standard direction of rotation facing terminal shaft end—clockwise, except for IM-9 which is counter-clockwise. Reversible
rotation available in some models.
* % |ntermittent maximum peak torque .104 dependent on duty cycle.
* % % Type IM-9 provides a totally enclosed circular gear train. Adaptable to most instrumentation and especially for chart drives.
Type IM-9 Has special backlash eliminators.

LECTRONICS BUYERS'- GUIDE — June, 1954 — MID-MONTH
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11139 E. 8 MILE DRIVE

2 R e
INSTRUMENTS — Fig. A is damp-
ing magnet once used in GE
indicator. B is Carboloy mag-
net now used . . . permitting
smaller design, cutting costs,
improving calibrations.

CONTROLS — Fan control wuses
Carboloy magnet because (1)
T

It occupies
small space
and gives
higher en-
ergy per unit
perspace. (2)
Offershigher
stability. (3)
Cost is low.

MAGNETOS —To save weight,
Scintilla magneto features new
rotor made with Carboloy
permanent magnet (B) to re-
place old rotor (A). Rotor
weight is cut 100 percent.

MINIATURE MOTORS — One tiny
Carboloy magnet replaces elec-
tromagnet and components . . ,
¢ makes possi-
= ble the small
design of this
battery-op-
 erated motor,
Magnet gives
years of de-
Pendable
service.

CARBOLOY

DEPARTMENT OF GENERAL ELECTRIC COMPANY

DETROIT 32, MICHIGAN

o

IMPROVE YOUR ELECTRICAL PRODUCTS
WITH CARBOLOY PERMANENT MAGNETS

Interested in improving your prod-
uct? . . . having it weigh less and

cost less to build?

Then throw away that electro-
magnet. Replace it now with a
high-energy Carboloy permanent
magnet!

Hundreds of manufacturers in
the field of electronic and electrical
devices have done just this. More
are doing it every day. The illus-
trated applications on this page
show you some typical results.

OUTSTANDING ADVANTAGES OF

Cool — generate no heat

Require no electrical energy

Cost nothing to operate

Eliminate coils, windings, wiring, ete.

N D WON e

Need no maintenance —no coils to
burn out, no slip rings to clean or
replace, etc.

6 Simplify mechanical assemblies—ex-
crt strong tractive force for holding,
lifting and separating devices that
eliminates component parts, makes
product design and fabrication simple.

‘I:lEAR!NG QIDS—New all-transistor, all-magnetic
Radloeal" uses Carboloy magnets in both
receiver and microphone. Magnets eliminate

failure once caused by high operating tempera-

tures.

10
11 Resist moisture —no coils to collect

14
15

16 ‘Supply a permanent source of energy

For more evidence . . . and
for expert engineering advice and
design assistance, contact the
Carboloy organization now. Skilled
Carboloy magnet men are at your
service. Carboloy production lines
can supply you with high-quality
magnets to meet your most exact-
ing specifications. All sizes, all
shapes available; cast or sintered.

Send today for free Carboloy
Magnet Design Manual PM-101 and

for Standard Stock Catalog PM-100.

CARBOLOY PERMANENT MAGNETS

7 Save space—great magnetic strength
in small sizes

8 Powerful —and power is constant

9 Combine electrical and mechanical
features — transform electrieal
energy into mechanical motion; me-
chanical motion into electrical
energy

No power failures ever

dampness

12 Give uninterrupted operation
13 Create

savings —often  eliminate
costly, power-supplying parts

Simple — no operating parts
Reduce weight, product size

CARBOLOY

DEPARTMENT OF GENERAL ELECTRIC COMPANY
11139 E. 8 Mile Drive, Detroit 32, Michigan

“Carboloy” is the trademark for products of the
Carboloy Department of General Electric Company
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ALNICO GRADE
PROPERTIES OF CAST ALNICO 2 3 4 5 g 7 e S'PROPERTIES 2ALNICO4GRADE'5
NTERED ALNICO
Average Density—Lbps. per cu. in
Sl .256 249 253 264
o _ . ! .268 .259 Average Density— .243 232 24
Resistivity—Microhms per ¢m. per ¢cm.2 at 250¢ 65 60 75 s Lbs. per cu. i);l. S
. 50 58 Resistivity—Microhms per 68 68 -
Mean Coef. of Expansion per o¢ (X 10~ 20°C—3000¢ 194 13.0 13 113 1 At 25°cp
) ' . g . . 14 114 Tensile Strength— 65,000 60,000 -
Tensile Strength—Lps. per sq. in. 3,000 12000 9,100 5450 23,000 bs. per sq.in. ' '
s : : 0 = T
- ) , ransverse Modulus of 70,000 85,000 —
ransverse Modulus of Rupture—Lps. per sq. in. 7,200 22,500 24000 10500 45 00 Rupture—Lbs. per sq. in.
L ' ] ,000 - Hardness—R
Hardness—Rockwell ¢ ardness—Rockwell C 43 42 44
45 45
Min, Resduat ndoction 4 50 56 80 Coefficient of Thermal 124- 131 113
i 7,200 6,700 5200 12 000 10,000 7,2 e
Min. Goercive H, ' g b ,200 Min. Residual Br, 6,900 5,200 10,000
540
450 700 575 75 1,050 Min. Coercive H. 520 700 575
June, 1954 — MID-MONTH — ELECTRONICS BUYERS’ GUIDE




Kpc ) VOLTAGE REGULATED
I UU POWER SUPPLIES

KEPCO manufactures the most complete line of DC
voltage regulated power. supplies. These units are
available as standard models. Workmanship is of a -
quality with the highest existing production standards

and best instrument electronic practices consistent
with the intended use of the item as a continuous duty
voltage regulated power supply.

DC POWER SUPPLY SPECIFICATIONS
KEPCO Voltage Regulated Power Supplies are

conservatively rated. The regulation specified for
each unit is available under all line and load

~
“
o |
SEEIIRVL Fr NGRS - U (R I

@
—
wy

conditions within the range of the instrument.

"REGULATION: As shown in table for both line ~ : i 040
fluctuations from 105-125 valts and load varia-
| tions from minimum to maximum current.

_100-409

*REGULATION FOR BIAS SUPPLIES: 10 milli- ; )

h 0.
volts for line 105-125 volts. 2% for load at 150 0\33::\
volts. 3

0-350

~
N
(-

o RSN <

tAll AC Voltages are unregulated.

All units are metered except Models 131, 315
and 3100.

All units are designed for relay rack mounting /
or bench use.

PERSE A, =5

AODEL 131
OUTPUT voLTS CURRENT | REGULATION | RiPPLE MODEL 141
1 100-325 [ 0-150 Ma. 0.5% 5 Mv. i1 ouTPUT YoLTS (UIIE"L<JE§UlATIOI_J_ !l"L
2 0-150 Bias| 0-5 Ma, * 5 My ] 1 0-400 [0-150 Mo.| 0.5% 5 Mv.
3 63AC | 10 Amp. T P 2 63AC | 10 Amp. t

MODEL 245

OuTPUT YoLTS CURRENT | REGULATION RIPPLE
AODEL 150 1 200-500 |0-200 Ma.| 0.5% 5 My,
YOLTS CURRENT REGULATION RIPPLE 2 6.3 AC 6 Amp. T
0-150 0-50 Ma. 0.5% 5 Mv.

MORE MODELS INSIDE

131-38 SANFORD AVENUE « FLUSHING 55, N. Y. o INDEPENDENCE 1-7000
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KEPCO VOLTAGE REGULATED POWER SUPPLIES

MODEL 315
OUTPUT yoLTs CURRENT | REGULATION RIPPLE
1 0-300 |0-150 Ma. 0.5% 5 Mv.
2 0-150 Bias| 0-5 Ma. * 5 Mv.
3 6.3AC | 5Amp. T

MODEL 510

OUTPUT YoLTS CURRENT {REGULATION RIPPLE
1 200-500 | 0-200 Ma.| 0.5% 5 Mv.
2 200-500 |0-200 Ma.| 0.5% 5 Mv.
1+ 2 Parallel | 200-500 | 0-400 Ma. | 0.5% 5 Mv.
11 2 Series | 400-1000 [0-200 Ma. | 0.5% | 10 Mv.

3 63AC | 6Amp. T

4 63AC | 6 Amp. 3

MODEL 700
MODEL | voLvs -CURRENT REGULATION RIEPLE
700 0-350 0-750 Ma 0.5% 10 My,
710 0-350 0-1.5 Amp 0.5% 10 Mv.
720 0-350 0-2.25 Amp 0.5% 10 Mv.
jO 0-350 0-3 Amp 0.5% 10 Mv.

MODEL 800

outPUY

|_curment]

MODEL 400
OUTPUT YOLTS CURRENT  {REGULATION RIPPLE
1 0-400 [0-150Ma.| 05% | 5Mv.
2 0-150 Bias| 0-5 Ma. * 5Mv.
3 63AC [ 10Amp. | 7

MODEL OUTPUT VOLTS CURRENT  [REGULATION | RIPPLE
1 0-600 |0-300 Ma.| 0.5% 5 Mv.

200K 2 63AC [10Amp. | ¥
MODEL OUTPUT voLTS CURRENT  |REGULATION | RiPPLE
615 1 0-600 |0-300 Ma.| 0.5% 5 Mv,
2 0-150 Bias| 0-5:-Ma. * 5 Mv,

3 63AC | 10 Amp T

MODEL 750
MODEL yoLrs CURRENT REGULATION RIPPLE
750 0600 | 0750 Ma. 05% 10 Mv.
760 0-600 | 0-1.5 Amp. 0.5% 10 Mv.
770 0600 | 0-225Amp. | 0.5% 10 Mv.
780 0600 | 0-3 Amp. 0.5% 10 Mv.

m—__—_‘———_—-

piitige o e 3,

R o o,

24

[RECULATION ]
_0-600 —0-200 Ma. .:m
080 om0 Mo | 555
0600 0400 | 055 |
-
A

MODEL 815
ouTPUTY voLTs CURRENT | REGULATION RIPPLE
1 0-600 10200 Ma.| 05% | 5 Mv.
2 0-150 Bias| 0-5 Ma. * 5 Mv.
3 63 AC | 10 Amp. T

:
June, 1954 — MID-MONTH — ELECTRONICS BUYERS’ GUIDE



MODEL 1020 MODEL 1220

OUTPUT YOLTS CURRENT | REGULATION RIPPLE OUTPUT VoLTS CURRENT | REGULATION RIPPLE
! O-TOOBIRO0 Mec i O.ee 1RO 1 01200 [020Ma. | 0.1% | 10 Mv.
g 63AC | 10Amp. | 2 63AC | W0Amp. | ¥

MODEL 1350

MODEL VOLTS CURRENT REGULATION RIPPLE MODEL 1520 _
1250 | 200-1000 | 0-500 Ma. 0.5% 20 Mv. YoLTS CURRENT REGULATION RIPPLE
1350 0-1000 0-500 Ma. 0.5% 20 Mv. 0-1500 0-200 Ma. 0.5% 20 Mv.
. ¢ rF 7y § B _ 0 B B B ¥ N Wl inn

MODEL 2400

OUTPUT YOLTS CURRENT REGULATION RIPPLE
| 1 0-150 Bias| 0-5 Ma. * 5 Mv.
| . 2 0-400 |0-150 Ma.| 0.5% 5 Mv.
" MODEL 2000 3 0400 |0-150 Ma.| 05% | 5Mv.
f 2 + 3 Parallel | 0-400 |0-300 Ma.| 0.5% 5 Mv.
OUTPUT YOLTS CURRENT | REGULATION RiPPLE 2 4 3 Series 0-800 0-150 Ma 0.5% 5 Mv.
j 1 100-400 [0-150 Ma.| 0.01% | 1 Mv. % FTes] HOnE : 'T
i 2 63AC | 10 Amp. T 5 i Y o +

MODEL 3030
VOLTS 3-30
TURRENT | 0-30 Amp. MODEL 3200
REGULATION 0.5%
. RiiTE 5o VoLTS CURRENT REGULATION RIPPLE
: 1-13 0-10 Amp. 0.5% 10 Mv.
E
| AMNWA W AT
131-38 SANFORD AVENUE ¢ FLUSHING 55, N. Y. o INDEPENDENCE 1-7000 R tuEW POMER SUPELY

CATALOG . .. WRITE DEPT. BG.
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TEN WAYS BETTER

1. Deliver accurate AC voltage within
1_ VZ% PRy

2. Stabilize output with more precision

3. Regulate better at full load

4. Hold up better under overload [

5. Better no-load to full-load regulation

6. Accept wider input voltage range

7. Less voltage change as units heat up

8. Less change in output as frequencies
fluctuate

9. Smaller, lighter, more compact; no
moving parts

10. Cost less to operate

o

( TANDARD CONTROL KNOB

175 SERIES 225 SERIES
5 BASIC SIZES

L

) VOLTAGE STABILIZE

» B T T

15 to 2000

Standard catalog types rated from
watts as illustrated, are available through 125
authorized distributors.  All models operate on
input of 95 to 130 volts, 60 cycle, single pha.se
current; compensate within 1/20 second; maintain
voltage within = 2% of rated output. Special
custom-built units in ratings from 5 to 10,000
watts are also available to meet special needs.

Write for complete information.

s .,.\%

5

aytheon control knobs offer CUSTOM style and
suélify at STANDARD cost. Made of tough,
durable “Tenite 11" (cellulose acetate but)_/rute),
injection molded with anodized atuminum inserts
and dual setscrews. All types and sizes to fit
Vs-inch diameter shafts, Miniature (75 series)
round, dial and pointer knobs also available for
Vg-inch shafts.

MATTE OR MIRROR FINISH

Black knobs available with high gloss “‘mirror’’
finish for commercial applications or non-reflect-
ing “matte’” finish for government equipment.
Manufacturers interested in colored knobs are
invited io submit their requirements for quota-
tion.

(All Knobs Shown V%2 Size)

WELDPOWERH

SKIRTED
ROUND

POINTER

DIAL SKIRTED ROUND

CRANK
6 FUNCTIONAL STYLES

B

STORED ENERGY WELDING UNITS

Raytheon stored energy Weldpower Control
units are available in three models with ap-
propriate Weldpower heads.

Ruytheop Condenser Weldpower Control Units and
are designed especially for precision welding ligh

T They are widely used in the Elect
bling tubes and other components; attaching pigtai
batteries, etc.; welding contacts involving “similar

ferrous metals.

countless other small part assembly jobs,

Weldpower welding is precisely repetitive, completely dependable,
the important advantuggs over soldering, conventiong! AC w

assembly methods of time saved, fewer
lower cost,

*Reg. U. S. Pat. Off,

servo trunsformers, chokes, gqudio
Ponents, etc,

as well ag Underwriters’ Laboratori

TOROID-L UNITS

powdered Permallo

TOROID-L coils wound on
materials or stamped Q*
litzendraht winding, win
wound from strip materials, o]
networks for gudio or ultrasonic
amplifier coils,

cores.

Write for specifi

Weldpower Welding Heads
t gauge non-ferrous and
ronics industry for assem-
Is to condensers, resistors,
or dissimilar metals and

| rejects, increased roduction and
Write for complete information, P "

Components, filters,

Cased or open types to meet the most exacting ML specifications
es and RT.MA. l

Y cores, high Permeability soligq
ding heavy wire on wedding rip
ther Toroid-|. Units ing|

work, lumped Pdrameter delay
¢ informatjon,

It offers
elding or other

Model 60-A
Capacity:
63 watt-seconds

formers, blocking oscillators,
saturable mdgnetic com-

requirements,

es of winding including
9 coils and squdre coils
ude: transformers, filter
lines ang magnetic

“DEPT. 6470

i
i

(
(
4
(
{
{
(

Model 1100 ¥

Capacity: Capacity: ;J

Model 225-A

apaci
225 watt-seconds 1080 watt-secondé

/
!

i

PAN

AB - WALTHAM 54, MASS
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REFLEX KLYSTRON OSCILLATORS
Self-Contained and External Cavity

Reso- Focus Masi . r':]l(!jl‘-‘
i t or aximum
Tube xg(mﬁcr; gﬂ:ﬁﬂ l;]gtgrrl- ¢ - Control Temé)er;lture ?:r:;
illi i i oef.
Ty | Range | Milliwatls | e} | o at 6.3V
Megacycies | Ave. | Min. | Voits |  D.C. Volts mc/c° Amps | T
.15 0.985! 1-A
RK-5777 600—23550 {28 lgg ggg 03%)05 L1 0 650l 1A
707B 1200-3750 0 300 300
2K28 1200-3750 lgg 80 388 388 +.15 0.650( 1-A
.. LA
6133 1200-3750 | 140 | 95 | 300 300 >
5650 1245-1390 | 100 | 40| 225 3000 2R
5981/ | 1245-1460 | 100 | 40 | 225
5650 B
RS gy | 152100 8| s 212
6BL6 izoomsoo { % %g 388 0 . {:Q
- o 300 0 | e . 1-A
3600-5300 225 | 180 1088 4to %g :t:(())%g_) 8?5838 !1
4 +. o ,
s721 2000-12,000 ilié 198 %(sto 41018 +.040 0.580(13-A
6236 3600-7600 | 125 | 90 | 1000 4to018 +.025 0.580(\
726-C 2700-2960 | 100 | 85 300 ..... — 1 to +.05] 0.440| 2-A
6043 2950-3275 {1757(5) 1.259 %98 328 +.15 0.650| 1-A
2K29 3400-3960 | 106 85 3000 ..., —.1to+.05| 0.440| 2-A
2K56 3840-4460 | 100 | 80 3000 ..., —.1to +.05| 0.440| 2-A
QK-381 | 4100-4450 | 4.5 301 250 ... —.10 to +.05| 0.440 %-ﬁ
2K22 4240-4910 [115 735 1%(5)8 ..... —.1to+.05 8?;? I =
S| s,
KA 00000 80| | RIS
aAq 20 | 1250 0.575
6115 5100-5900 | 100 | 70| 300 ( ..... —.10 to +5.0| 0.440] 2-B
QK-412 | 4500-6000 | 100 70 0 R I%l 5?0 2-B
. stron-
RK-6037 | 5120-5430 30 20 300 Oto—200 | ....oovnnnn - .470| 4-B
uner-
+.10| 0:840] 7B
K- 5925-6450 | 120 { 100 300 | ..... —.10t0 4. . -
.(52976404 6200-7425 | 110 { 85| 300 | ..... —.10 to +.10| 0.440| 2-B
QK-422 | 6200-7425 | 100 85 300  ..... —.10to +.10| 0.440| 2-B
2K26 6250-7060 | 100 80 300| ..... 0to —.20 0.440| 2-B
RK-6390 | 6870-10750, gg gg 1250 2to 16 +.0 0.635 %iA
2K25 8500-9660 %% %_(5) 300 ..... Oto —.20 | 0.440| 2-B
2K 45 8500-9660 |~ 32 20 300 —35to-4+15 | .....vv.tns 0.762| 4-B
5116 8500-9660 32 20 300 O0to-280 | ........... 0.50 | 4-B
RK-6294 | 8500-10000] 70 50 300 ..... Oto—.2041.20| 2-B
RK-6295| 8500-10000] 70| 50| 300 ( ..... 0to—.20 | 1.20| 2-B
RK-6409 | 8500-10000 70 | 50} 300 | ..... 0to —-.20 1.20 | 2-B
QK-414 | 9660-10250( 20 15 300 ... —.10 to +.10( 0.440( 2-B
QK-448 112000-13800( 85| 50| 300| ..... +.05 0.675| 2-B
RK-6178 |15750-16250{ 25 ( 20| 3007 ..... —.20to —.60} 0.675( 2-B
QK-246 [15000-16200f 51 20| 1500 | —20to —120] ........... | 0.675| 2-B
QK-431 |15000-17000| 25 20 300  ..... —.20to —.60] 0.675] 2-B
QK-306 |18000-22000 40 10| 1800 | —20 to —100] —-1.0 0.650| 2-B
6253 18000-22000( 40 | 10! 1800 | —20 to —100 —1.0 0.650| 2-B
2K33 22000-25000| 40 10 | 1800 | —20 to —100] —-1.0 0.650| 2-B
*6254  [22000-25000, 40 | 10 | 1800 | —20to —100 -1.0 0.650| 2-B
QK-289 20| 10| 2250 | —20 to —250|To be specified| 0.650| 2-B
QK290 20| 10| 2250 | —20to —250|To be specified| 0.650( 2-B
K390
QK-
)K-293 1/34900-42800| 18 5| 2250 | —20to —250|To be specified| 0.650| 2-B
g%-%gﬁ .4’(1)‘00()}.‘51300 10 51 2500 | —20to —200|To be specified| 0.650| 2-B
K- . Two Tubes
7 Neszessary 5 2500 | —20 to —200{To be specified| 0.650| 2-B
T%Cover 5 3000 | —20 to —200|To be specified| 0.650{ 2-B
rom
50000-60000 To be 3500 | —20to ~200(To be specified| 0.650| 2-B
Me. specified

11 = Mechanical Inductive
2 = Mechanical Capacitive
3 = Non-Contacting Plunger

MAGNETRON PULSE TRANSFORMERS

Raytheon through its Microwave and Power Tube Operations and
its Transformer Division is in a unique position 'to serve you on
your combined magnetron and pulse transformer package require-
ments. A number of proper combinations of magnetron and pulse
transformer types are available; if yours is a special case we are
ready to handle it to your complete satisfaction with assurance
of a compatible tube-transformer combination package and a
minimum of delay.

4 = Thermal Capacitive
Coaxial Cable

A=
B = Waveguide

In stating your requirements or on requesting data on
any of our power tubes please address Raytheon Manu-
facturing Company, Power Tube Sales, Section PJ-01
Waltham 54, Massachusetts.

MAGNETRON OSCILLATORS for Pulse and CW Operation

Maximum Ratings Typical
Heater Band or —— Operation
Type No i Range Anode | Anodz | Duty | Class* |Min Power
Volts | Amps Mec. Kv Amps | Cycle Pk Kw
RKS5J26 123.5 | 2.2 1220-1340 | 31.0 60.0 .002 3 400.0
RKA47J30 23.5 | 2.2 | 1220-1232 | 30.0 60.0 .002 2 600.0
RK4]29 23.51 2.2 | 1232-1244 | 30.0 60.0 .002 2 600.0
RK4728 23.51 2.2 1244-1256 | 30.0 60.0 .002 2 600.0
QK358 2.5 | 85.0 | 1250-1350 | 70.0 60.0 .0013 3 1000.0
RK4]J27 23.5| 2.2 | 1256-1268 | 30.0 60.0 .002 2 600.0
RK4J26 23.5| 2.2 1268-1280 | 30.0 60.0 .002 2 600.0
RK4]25 20.5| 2.2 1280-1294 | 30.0 60.0 .002 2 600.0
RK4]24 20.5 | 2.2 | 1294-1308 | 30.0 60.0 .002 2 600.0
RK4]J23 205 2.2 1308-1322 | 30.0 60.0 .002 2 600.0
RK4]J22 20.5 | 2.2 | 1322-1336 | 30.0 60.0 .002 2 600.0
RK4J21 20.5| 2.2 | 1336-1350 | 30.0 60.0 .002 2 600.0
QK174B 8.0 5.0 | 1990-2110} 2.2 0.3 CW 1 0.07
QK217 8.5 32.0 | 2425-2475 | 5.5 0.8 | CW S 2.0
QK217P 8.5 | 32.0 | 2425-2475 | 5.25 0.75 | CW 5 1.5,
K390 8.0 35.0 | 2420-2490 | 6.2 .375| CW 5 .. .80
RK5609 6.3 | 3.8 | 2425-2575 1.6 0.15 | CW 5 . 0.085
RK5586 16.0 | 3,1 | 2700-2900 | 32.0 70.0 .001 3 700.0
RK6410 8.3 | 82.0 | 2750-2860 | 76.0 | 135.0 .001 2 | 4500.0
RK4J53 16.0 | 3.1 | 2793-2813 | 30.0 70.0 .001 2 500.0
RK6406 8.3 | 85.0 | 2850-2910 | 56.0 95.0 .0006 2 1750.0
RK2J69 6.3 1.5 | 2695-2755 | 20.0 25.0 .001 3 150.0
RK2J68 6.3 1.5 | 2745-2805 | 20.0 25.0 .001 3 150.0
RK2J67 6.3 1.5 | 2795-2855 | 20.0 25.0 .001 3 150.0
RK2]J66 6.3 1.5 | 2845-2905 | 20.0 25.0 .001 3 150.0
RK2J34 6.3 1.5 | 2700-2740 | 22.0 30.0 .002 2 285.0
RK2J33 6.3 1.5 | 2740-2780 | 22.0 30.0 .002 2 285.0
RK2J32 6.3 1.5 | 2780-2820 | 22.0 30.0 .002 2 285.0
RK2J31 6.3 1.5 | 2820-2860 | 22.0 30.0 .002 2 285.0
RK2J30 6.3 1.5 | 2860-2900 | 22.0 30.0 .002 2 285.0
RK4]J35 16.0 | 3.1 | 2700-2740 | 30.0 70.0 .001 2 900.0
RK4]34 16.0 | 3.1 | 2740-2780 ( 30.0 70.0 .001 2 900.0
RK4]J33 16.0 | 3.1 | 2780-2820 | 30.0 70.0 .001 2 900.0
RK4]J32 16.0 | 3.1 | 2820-2860 | 30.0 70.0 .001 2 900.0
RK4]J31 16.0 [ 3.1 | 2860-2900 | 30.0 70.0 .001 2 900.0
RK5657 16.0 | 3.1 | 2900-3100 | 32.5 70.0 .001 3 700.0
RK2J62A 6.3 1.5 | 2914-3010 | 15.0 15.0 .002 3 35.0
QK44 6.3 3.5 |2960-3060 ) 1.6 0.15 | CW 5 0.10
RK2J61A 6.3 1.5 | 3000-3100 | 15.0 15.0 .002 3 35.0
QK65 12.6 | 10.0 | 3040-3140 | 4.2 1.2 | CW 5 1.8.
RK2J29 6.3 1.5 | 2914-2939 | 22.0 30.0 .002 2 275.0
RK2J28 6.3 1.5 | 2939-2965 | 22.0 30.0 .002 2 275.0
RK2J27 6.3 1.5 | 2965-2992 | 22.0 30.0 .002 2 275.0
RK2J26 6.3 1.5 | 2992-3019 | 22.0 30.0 .002 2 275.0
RK2J25 6.3 1.5 | 2019-3047 | 22.0 30.0 .002 2 275.0
RK2J24 6.3 1.5 3027-3071 | 22.0 30.0 | 002 2 275.0
RK2J23 6.3 1.5 | 3071-3100 | 22.0 30.0 .002, 2 275.0
RK4]44 16.0( 3.1 2965-2992 | 30.0 70.0 .001 2 900.0
RK4]43 16.0| 3.1 2992-3019 | 30.0 70.0 001 2 900.0
RK4]J61 6.3 3.5 | 2450-2720| 1.5 0.15 | CW 1 0.05
RK4J62 6.3 3.5 | 2700-3010 | 1.5 0.15 | CW 1 0.05
QK254 13.0 | 40.0 | 2860-2900 | 45.0 92.0 .0007 2 1500.0
RK4J63 6.3 3.5 |2990-3330 | 1.5 0.15 | CW 1 0.05
RK4J64 6.3 3.5 | 3110-3670 | 1.5 0.15 | CW 1 0.05
RK2]J70 6.3 1.25 | 3030-3110| 7.5 15.0 .002 2 20.0
RK2]J71 6.3 1.25 1 3190-3201 | 5.5 8.0 .002 2 6.0
RK27J38 6.3 1.25 | 3249-3263 | 5.0 8.0 012 2 2.5
RK2J52 6.3 1.5 | 3258-3406 | 15.0 15.0 .002 3 70.0
RK2J22 6.3 1.5 | 3267-3333 | 22.0 30.0 .002 2 240.0
RK27J39 6.3 1.25 | 3267-3333 | 5.5 8.0 .002 2 6.0
RK4J41 16.0 | 3.1 | 3400-3450| 30.0 70.0 .001 2 750.0
RK6402 8.3 | 43.0 | 3430-3570 1 57.0 55.0 .0016 3 700.0
RK6403 8.3 | 43.0 | 3430-3570 1 65.0 90.0 L0014 3 2000.0
K253 16.0 | 3.1 | 3430-3570 | 33.0 60.0 .001 3 650.0
RK4J40 16.0 | 3.1 | 3450-3500 | 30.0 70.0 .001 2 750.0
RK4J39 16.0 | 3.1 3500-3550 | 30.0 70.0 .001 2 750.0
RK4]J38 16.0 | 3.1 3550-3600 | 30.0 70.0 .001 2 750.0
RK47J37 16.0] 3.1 3600-3650 | 30.0 70.0 .001 2 750.0
RK4J36 16.0 [ 3.1 | 3650-3700 | 30.0 70.0 .001 2 750.0
QKI117A 6.3 3.5 | 37004000 | 1.3 0.150, CW 1 0.04
RK6177 6.3 | 0.6 | 4255-4370 .33 .035| CW 4 .001
QK241 6.3 132.0 | 5250-5310 | 37.5 60.0 .001 2 1000.0
RK6344 11.0 | 11.0 | 5450-5825 | 24.0 30.0 .001 3 175.0
QK313 11.0 | 11.0 | 5450-5825 | 27.0 30.0 .001 3 250.0
QK396 6.3 1.5 | 5480-5650 | 10.0 8.0 .001 2 10.0
RK4J59 12.6 | 3.75 | 6375-6275 | 25.0 35.0 .001 2 180.0
QK298 6.0 | 14.0 | 6275-6576 | 25.0 25.0 .001 3 250.0
RK47J58 12.6 | 3.75 | 6475-6375 | 25.0 35.0 .001 2 180.0r
RK4]J57 12.6 | 3.75| 65766475 | 25.0 35.0 .001 2 180.0:
RK4J56 12.6 | 3.75 1 6675-6576 | 25.0 35.0 | .001 2 180.0r
RK4]J55 12.6 | 3.75 | 6775-6675 | 25.0 35.0 .001 2 180.0
RK4]54 12.6 | 3.75 | 6875-6775 | 25.0 35.0 .001 2 180.0
RK2J51 6.3 1.0 | 8500-9600 | 16.0 16.0 .0012 3 45.0-
RKZ}SO 6.3 1.0 | 8750-8900 | 16.0 16.0 .0012 2 40.0
RK2J49 6.3 1.0 | 9000-9160 | 16.0 16.0 .0012 2 40.0:
QK366 6.3 | 2.9 | 9205-9285 | 15.5 14.5 .001 2 75.0
RK27J36 6.3 1.5 | 9003-9168 | 13.5 12.0 .002 2 14.00
RK27J56 6.3 1.0 | 9215-9275 | 16.0 16.0 .001 2 40.0
RK2J55 6.3 1.0 | 9345-9405 | 16.0 16.0 .001 7 50.0
RK6002 4.0 | 40.0 | 9230-9404 | 30.0 40.0 .002 2 225.0
RK2748 6.3 1.0 | 9310-9320 | 16.0 16.0 .002 25.0
RK5982 6.3 | 8.25 | 9320-9430 | 16.5 20.0 .002 % 75.0
QK172 6.0 | 30.0 | 9330-9420 | 36.0 50.0 .001 7 500.0
RK2J42 6.3 1 0.5 | 9345-9405 | 6.0 5.5 .0025 2 7.0
RK730A 6.3 1.0 | 9345-9405 | 16.0 16.0 L0012 3 40.0
RK725A 6.3 1.0 | 9345-9405 | 16.0 16.0 10012 3 40.0
RK2J53 6.3 1.0 | 9345-9405 | 16.0 16.0 .0012 40.0:
QK308 5.0 6.0 |[15800-16200| 18.0 25.0 .001 % 50.0
QK319 5.0 6.0 |16300-16700| 16.0 17.0 .001 g 40.0
QK389 6.3 | 2.5 |23750-24250; 16.0 20.0 .0007 ; 50.0
*Class 1 = Tunable-CW

Fixed Frequency-Pulsed
3 = Tunable-Pulsed

4 = CW Electro-mech. Freq. Mod.

5 = Fixed Frequency-CW




| - Wﬁm PRODUCTS
TAPE WOUND CORES

MAGRETICS inc.

28

NETIC SHIELDS

available magnetic or
dry-hydrogen annealed,
to meet production req
nished painted or lacquered in any c

?

Only Magnetics, Inc. offers Tape Wound Cores, guaranteed
to meet your performance specifications. The industry’s#
widest selection of standard cores, over 120 standard sizes]
gives you a size choice: i
Inside Diameter . . . from 0.375-in. to 4.500-in. L
Outside Diameter . . . from 0.500-in. to 6.500-in.
Height . . . from 0.125-in. to 4.500-in.
Gauge of Tape .. .001, .002, .008, .004, .006-in.
Materials . . . Hy-Mu 80, 48 Alloy, Orthonol, Magnesil and a
other commercially available high permeability materials.
Cores are normally furnished encased in protective plasti@
boxes, cushioned ih special wide temperature compound. Tapg

is hydrogen annealed to provide exact characteristics to meefl
your performance specifications.

f

1]

0
[
!

S
Magnetics Inc. Magnetic Laminations are performance guar-

anteed to meet all production requirements of the electricalj]
and electronic industries. Substantially burr-free, flat laminat
tions in both nickel-iron and all grades of silicon steels are!
available in standard shapes, such as Rings, EE 24-25, E!
26-27, K111, E1 21, EI 75 and EI 375, and in standard gauges!
from .025 through .006. Laminations are hydrogen annealed¥ /
when necessary for guaranteed performance. Complete corel.
assemblies can be provided and dies of both tungsten:

carbide and hi-carbon, hi-chrome are provided to meet an
requirement.

T -
g o 5 s G

Performance Guaranteed Shields, usually made from Mumetallf
or A E.M. 4750, can be made from

e

any other commerciall
non-magnetic material. Shields are
as necessary, and fabricated or dra
uirements. These shields can be fur

olor to your specification,

Write for literature on company letterhead [

o

ric |
y !

4
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Copyright 1954 Hewlett-Packard Company

CATALOG

Hewlett-Packard offers over 250 measuring instruments for
manufacturing, industrial and scientific research, equip-
ment maintenance, communications and military use.

Each -bp- instrument gives you the economies of fast, accu-
rate performance, broad usefulness, and dependable service.
Each has the familiar -hp- characteristics of simple opera-
tion, minimum adjustment, independence of line voltage
or tube changes, generous overload protection and highest

quality design and construction.

This catalog gives brief details of major -hp- instruments.
For complete information, see your -hp- representative, or
write direct.

1954 Electronics Buyers' Guide




-hp- Oscillators — Signal Gener

-hp- 200 SERIES AUDIO OSCILLATORS

constant output,

Four widely used -bp- oscilla-
tors have been redesigned into
two compact, lightweight instru-
ments offering wider frequency
range, more operating simplic-
ity, highest accuracy and stabxl;
ity. New Models 200ABR and
200CD replace Models 200A
through 200D, retain the time-
tested RC circuits that insure
fow distortion; require no zero

set. -bp- also offers Model 202D for sub-audio,
audio, supersonic and carrier tests; and Model
2001, a spread-scale oscillator for mt;rpolﬂhon or
wherc frequency must be known preciscly

-hp- 650A TEST OSCILLATOR

Highiy stuble wide par
(16
purpt
aud:
and
put
Frca

~ n

1 db. Output impedancc
ith voltage divider. $490.0

-hp- Dist

-hp- 330B DISTORTIO!

Wide band 20 db coir
VTV usable separa

FM,

-bp- 330C, for

AMEM M
Fu

meter meeting F.C.C.
for AM-FM broadcas:
rectify AN carrier,
model 330C. Mode] =2

$455.00A.

-hp- Ve

-hp- 400D VACUUNM Ti& <R
Best -hp- voi ever buf!
Covers al} frc L Cps to

under test.
range feedback assures utmost s
from change due to externa

A Includes new lightweight all-metal cabinet with carrying handles

4 mc. Extremely seasilive, wide
range, accurace within 29 to |
me, measures 0.1 mv {0 300 v.
Direct reading in dbm. 10 meg-
ohm input impedance insures
negligible loading on circuits

New amplifier circuit with 56 db mid-

tability, freedom
I conditions. $225.00.

ators .01 to 10,000,000 cps

$

y
il

Gieters=-2 to 700,000,000 cps

Instrument Primary Uses Frequency Range Output
_hp- 200AB Audio tests 20 cps to 40 ke | watt/24.5 v
-hp- 200CD Audio, ultrasonic tfesis 5 cps to 600 kc 160 mw/jo v *
_hp- 2001 |nferp3|ran,‘£2u?enrge;;(:quency 6 cps to 6 ke 100 mw/10 v
-hp- 2007 Telemetry, carrier current fests 250 cps to 100 ke 160 mw/20 v *
-hp- 20!B High quality audio fests 20 cps to 20 ke 3 w/425 v
-hp- 202A Low frequency measurements .01 cps to | ke 20 mw/10 v
-hp- 202B Low frequency measurements /2 cps to 50 ke 100 mw/10 v
-hp- 202D Low frequency measurements 2 cps to 70 ke 100 mw/10 v
_hp- 204A Portable, battery operated 2 cps to 20 ke 2.5 mw/5 v
Shp- 205A High power audio tests 20 cps to 20 ke 5 watts
hp- 205AG | High power tests, gain measurements 20 cps to 20 ke 5 watis
_{,.p. 205AH High power supersonic tfests | ke to 100 ke 5 watts
he. 2064 |High quality, high accuracy audio tests| 20 cps to 20 ke +15 dbm
; he- 230A Carrier tfest osciliator 35 cps to 35 ke j+14 dbm/600 ohms
i‘ hp- XA Carrier test oscillator 50 cps to 500 kc 3w/600 ohms
T A Carrier test oscillator 160 cps to 160 ke {+14 dbm/600 ohms
N l\ Wide range video fiests 10 ¢ps to 10 me I5 mw/3 v

w1 Analyzers =20 cps to 20 kc

tnternal impedance 600 ohms.

|

i

Primary Uses

Frequency Range

Characteristics,

Wave form analyzer

30 cps to 16 ke

Variable selectivity;
measuring range | mv to 500 v

Measures total audio
distortion

20 cps to 20 ke

Includes input amplifier, VIVM

For FM broadcast
measurements

20 cps to 20 kc

Special YU meter to meet
F.C.C. requirements

For AM-FM broadcast
measurements

20 cps to 20 ke

AM detector and YU meter to
meet F.C.C. requirements

SQUARE WAVE

GENERATOR

Transient and
frequency response

20 cps to 10 ke

Output 50 v peak-to-peak
1,000 ohm impedance

tnstrusent Primary Uses Frequency Yoltage Input
Range Range Impedance
' 0 General R
~hp- 4004 purpose ac 005 to 300 v | megohm
measurements 10 eps to 1 me 9 ranges 24 ppufd shunt
) 4+
-hp- 400B Low frequency ac .005 t0 300 v | 10 megohms
measurements 2 cps to 100 ke 9 ranges 24 ppfd shunt
-hp- 400D |Wide range ac Measurements. .0001 to 300 v | 10 megohms
High sensitivity 10 cps to 4 mc 12 ranges |14 pufd shunt
-hp- 404A Portable, battery operated 2 cps to 50 ke |-0005 t0 300 v | 10 megohms
Il ranges 20 pufd shunt
-hp- 4108 {Audio, rf, VHF measurements;
¢ voltages; resistances 20 cps to 700 mc I7 T-Zr?ggsv IISO /T/;‘?:losr;wnsrif

-hp- Voltmeter Accessories
multipliers to extend the use

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

(not listed) include voltage dividers, connectors, shunts and [
ful range of your equipment,

Also available for rack mounting at slightly lower prices.

-
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NEW!

-hp- 524B Counter
with -hp- 5254
Frequency Converter

LS P

with plug-in units

@p 5248 ELECTRONIC COUNTER

to fit your exact measuring need

Frequency 10 cps to 220 mc, interval 1 psec to 100 days and period
0 cps to 10 kc—all are measured instantly, automatically, directly
by the revolutionary new -bp- 524B. You buy just the instrumen-
tation you need; later add inexpensive plug-in units to double,
triple versatility of this complete coverage instrument. Operation
requires no calculations or technical training. Counter has high
impedance, sensitivity, accuracy, quality construction. $1,915.00A.

-hp- 525A Frequency Converfer extends Counter’s basic 10 cps
to 10 mc range to 100 mc; increases video sensitivity to 0.1 v, 10
cps to 10 me. $225.00.

-hp- 525B Frequency Converter gives Counter range from 100 to
220 mc at 0.25 v sensitivity. $225.00.

-hp- 526A Video Amplifier increases Counter's sensitivity between
10 cps and 10 mc to 10 millivolts for low level work. $125.00.

-hp- 526B Time Interval Unit measures interval 1 #sec to 100

days with accuracy of 0.1 pgsec = 0.001%. Reads direct in seconds,
milliseconds, microseconds. $150.00

(Plug-in units supplied in aluminum storage cases)

her -hp- Frequency Measuring and Monitoring Equipment

hp- 100D SECONDARY FREQUENCY
STANDARD

Swift, sure frequency com-
parison, new convenience
in standardizing with min-
imum external equipment.
100 psec time markers,
built-in oscilloscope, sine
or rectangular waves. Low
t impedance; short-time stability 1/1,000,000.
‘ms most functions of primary standards in
, tf or supersonic ranges. $615.00A.

-hp- 335E TV MONITOR

Channels 2 through 83. Ex-
eeds F.C.C. requirements.
Compact, only 1214” high,
rack mounted. Low cost, all
purpose, for visual and

s mmemoni aural frequency monitoring,
itage aural modulation. Long-term depend-
/, precise accuracy, highest stability, no ad-
ent during operation. Forced ventilation, re-
indication features. $1,950.00.

p- 512A/B FREQUENCY CONVERTERS

Two new -bp- Frequency Con-
verters extend range of -hp-
524A Electronic Counter with-
out loss of accuracy and with
increased sensitivity. -hp- S12A
covers frequencies 10 to 100 mc,
512B covers 100 to 220 mc.
lex’ setups eliminated, are easily used by non-
ical personnel. -bp- S12A, 512B, $350.00.

-hp- 522B ELECTRONIC COUNTER

| Compact, low cost, versa-
tile instrument for fre-
quency, period or time
measurements. Range 10
cps to 100 kc. Reads direct
V in cps, ke, seconds or milli-
] seconds. Count automatic-
eset, action repetitive. Stability of time base
00,000. Display length variable. Easily used
trained personnel. $915.00A.

Instrument Primary Uses Frequency Range Characteristics Price
-Shp- lgOC Audio, supersonic 100 ke, 10 ke, | ke, Accurate within + .001% $ 465.00A
S?:r?garadry calibration 100 cps Sine waves only :
o 1000 | Freauency, time | 100 ke, t0ke, 1 ke, |SREIMN SN BRI | sis.00n
Standard measurements 100 cps, 10 cps Marker pips
-hp- 335B Frequency deviation + 3 ke;
Frequency s":gri:r:or:g:?gr 88 to 108 me accuracy + .001%,; 935.00
Monitor modulation 0 to 100 ke
-hp- 335E [TV visual, aural and Channels 2 Indicates visual, aural carrier
> o q freauency deviation, % 1,950.00
TV Monitor % mod. monitor through 83 modulation aural carrieor
-hp- 500A Rabi
pid frequency 10 ranges + 2% accuracy.
:Ar:?eurency T e e 10 ¢ps to 50 ke Input 05 to 300 volts 210.00
-hp- 505A Measurements 500 to
4 A o
'E.Iai?g?nnelfr:er ofnl;l;%:i:gﬁ;’ad 3,000,000 rpm 10 ranges -+ 2% accuracy 220.00
-hp- 505B
Electronic Same as 505A 10 to 50,000 rps Same as 505A except 220.00
Tachometer calibrated in rps
Measure frequency
-hp- SI0A continuously with 20 cps to Mixes two frequencies, delivers 200.00
Mixer -hpl-ofaog?cand 200,000 cps difference to -hp- 500A :
-hp- 512A ho. Fast, direct readings of signals
Frequency E:;r:g:sfoh;lsoosz:: 100 ke to 100 me | to 100 mc with 524A. No charts, 350,00
Converter interpolation. Min. input 0.0 v
-hp- 512B . ho. Same as 512A except for
Frequency ranG;:elsoohfo Ez;%Amc 100 me to 220 me frequency coverage 350.00
Converter and input 0.14 v RMS min.
b . Capacity 100 counts
I:SCI:Z?A For counting in 2 decades. 100:1 divider for operation 615.00A
Scaler high-rate pulses 10,000,000 pps of low speed scalers :
counting rate
do- S2A | Wide-range B e ping: Sandard
E‘sﬁ;ﬁ?'c frfg:::u?;'mp:;;::d 10 cps to 100 ke frequency counted for period 790.00A
measurement 100 ke
Measures rate of 7ccurrences
f 0.00001 to 100,000/sec.; time
Wide-range i J ' °
-El'ig;’{ng.B frequency, period, interval 10 usec to 27.8 hrs.;
nic fime interval 10 cps to 100 ke periods of frequency count 915.00A
Counter 171,000, 1/100, 1/10, 1, 10 sec.

measurements

and multiples. Direct readings
in cps, ke, sec. and millisec.

A Includes new lightweight all-metal cabinet with carrying bandles. Also available for rack mounting at slightly lower prices.

Data subject to change without notice, Prices {.0.b. factory.




-hp- Signal Generators —10 to 11,000 mc

lastrument Frequency Range Characteristics
F’ Output 0.1 uv to I v into 50 ohm load.
-hp- 60BA 10 fo 500 mc Pulse or CW modulation. Direct calibration.
[ | Output 0.1 uv to 0.5 v into 50 ohm load.
-hp- 612A UHF-TY SIGNAL GENERATOR |-hp- 6124 450 to 1,200 mc Pulse, CW or amplitude mosiulahon to 5 mc.
{ > Direct calibration.
o 1,200 1 Mast =
oscillator - power ¢ Output 0.1 uv to 0.223 v into 50 ohm load.
I:{ Pt r UHF-TV ho- 614A 800 to 2,100 mc Pulse, CW or FM modulation. Direct calibration.
i o i | Output 0.1 uv 10 0.223 v into 50 ohm load.
gain o o b hp- 618A 1,800 10 4,000 mc Pulse, CW or FM modulation. Direct calibration.
12 § ]
' ! Output 0.1 v t0 0223 v into 50 ohm load.
5. 3,800 to 7,600 mc Pulse, CW, FM or square wave modulation.
S | s Direct calibration.
b -
t Output 0.1 uv to 0.071 v into 50 ohm Iogd.
7.000 to 11,000 mc Pulse, CW, FM or square wave modulation.
lated interpally or extern Direct calibration.
fated or pulse modulated S ==
sec or longer.) $1,200.0 Output 70 uv to 0.223 v into 50 ohm load.
5,925 10 7,725 mc FM or square wave modulation.
Separate power meter and wave meter section.
Output 3.0 uv to 0.223 v into 50 ohm load.
@ 500 o 10,000 mc Pulse, FM or square wave modulation.
Separate power meter and wave meter section.

-hp- fquipment=2.6 to 18 kmc

Ba a5t flexibility for assembly of exact instru-
m ers entire range of its waveguide size.
gn; accurate, multi-purpose operation.

g g e oy pre
2 x 1 125 x Yt | V't x " 1 x Va*' |.,702" x 391"
3.95-5.85 5.85-8.2 7.05-10.0 8.2-12.4 12.4-18.0

. D— kme. kme. kme. kme. kme.

_Adapter Wavs . _J_l G231A $55.00 | J281A $50.00 | H28lA $45.00 | X281A $35.00

500 | G290A $50.00 | J290A $35.00 | H290A $25.00 | X290A $15.00 | P290A $20.00

_Attenuators. Firz .0 G370 565.00 | J370 $65.00 | H370 $60.00 | X370 $55.00 | P370 $60.00

ey e S WS 00 |G375A $100.00| J375A $90.00 | H375A $80.00 | X375A $50.00 { P375A $65.00
I 0 J382A $300.00 |H382A $300.00 { X382A $250.00 | P382A $250.00
Detector Moun

= X421 A $75.00 )
0 00 | GA485Bt $95.00 { J485B} $90.00 | H485B1 $85.00 | X485Bf $75.00 | P485C @ $110.00
G487A $95.00 | J487TA $90.00 | H487A $80.00 | X487A $75.00

Thermistor Mo

Fraquency Met
—fequency Merec J530A $120.00 }HS539A $120.00 { X530A $120.00 | P530A $150.00

G750 $85.00 J750 $70.00 H750 $60.00 X750 $50.00

Directional Coup

Directional Couple A
_— +260.00 G752 §170.00 | J752 $140.00 H752 $120.00 | X752 $100.00 | P752A $135.00

Uni | W o i
_ Universal Waveg requencies 3,000 to 18,000 me $160.00

Slotted Sections. W . =
—_—_—— i P47 45000 {581085 $90.00 | JB10BS $90.00 |H8I0B§ $90.00 | X810B§ $90.00 | PBIOB§ $90.00

i( WA 510000 | GB40A $85.00 | JB40A $65.00 | H840A $50.00 | X840A $35.00 | PB40A $40.00
% S41A $100.00 | GB41A $85.00 | J84IA $65.00 | H841 A $50.00 | X841A $35.00 | P841A $40.00
t

Waveguide Tees, Se

Hybri 5 A
—— _ SE45A $130.00 |G845A $115.00] Jgdsa $100.00 j H845A $75.00 | X845A $50.00 | P845A $55.00
mers, Slide Scre A A

§ % | _SB70A $170.00 |G870A $140.00| J870A $135.00 1HB70A $130.00 | X870A $125.00{ P870A $:30.00
-H | S880A $225.00 {G880A 155.001 J |
=/ . d 880A H A A
TRE e i $ $145.00 880A $135.00 ] X880A $130.00] P88OA $135.00
Terminations, Low Power . *

— SI10A $45.00 | G9IOA $40.00 | J9I10A $35.00 | H910A $30.00 | X910A $25.00 | P9I0A $30.00
ot} S912A $12500

Terminations High Power_

Moving Load X912A 575.00

Adjustabie Shore T - S914A $100.00 | G914A §75.00] J914A $70.00 | HoI4A $60.00 | X914A $50.00 | P9I4A $55.00
' Bread Band Probe — —~—-—-<,.__4423 o E—5920A $80.00 | G920A $70.00 | J920A $65.00 | H920A $60.00 | X920A $50.00 | P920A $55.00

e | 4428 §35.00 | K
Broad Band Probe, Untured 444A $50.00 ——————_All Frequencies
. . All Frequencies
tFor use with bolometer or er
ystal. For use wlt

® Includes Thermistor, installed. See ;paqe 6." h bolometer only. *Complete assembly including carriage. §Mounts in 809B Carriage—See next page

A Includes new lightweight all-metal cabinet with carrying handles. Aj
. Also av

‘ailable for rack mountin / i
' g at slightly lower prices.
Data subject 10 change without notice, Pri

ces f.0.b. factory.




-hp- Regulated Power Supplies

-hp- 715A POWER SUPPLY

-bp- 7154 is a versatile source
of regulated beam and reflector
voltage for operating mpst test
bench klystron tubes. Beam volt-
age 250 to 400 v; reflector volt-
age 0 to 900 v; 6.3 v filament.
Internal, 1,000 cps square wave
modulation, also 60 cps fm
modulation, both on reflector
voltage. $300.00.

SUPPLY

This new -hp- in-
strument features
high regulation of
0.01%%, 0.1 millisec-
ond transient re-
sponse, internal im-
pedance 0.1 ohms in
series with 25 pH;
full -load maximum
ss than 500 v, sealed transformers, chokes
ndensers. 0 to 500 v, 200 ma supply and
-300 v tap providing a 50 ma, 300 to 800 v
e supply for klystron operation. $365.00A.

-hp- 712B POWER

a ]
Instrument Primary Uses Characteristics Price
General purpose regulated 180
- 0 360 volts
p 7lSOA | plate and fitament supply at 75 milllamperes $ 85.00
OO for lab and field use
-hp- 710B 100 to 360 volts 100.00
Power Supply Sl &5 Ul at 75 milliamperes Uk
Similar to 710A/B. Meets 0 to 500 volts
-hp- 7128 requirements for heavy duty at 200 milliamperes 365.00A
eer S field and lab work 0.01% regulation
-hp- TI5A Regulated beam, reflector 250 to 400 volts
Klystron Power source for low power at 50 milliamperes 300.00
Supply klystrons
-hp- 7174 Regulated beam, reflector 800 to 1,000 volts 375.00
Klystron Power t 25 milliamperes ’
source for Type 5721 klystrons a milliamp
Supply

;i;ment below available for most waveguide frequencies

»- 809B UNIVERSAL PROBE
CARRIAGE

. 810 WAVEGUIDE SLOTTED
SECTIONS

nient, all-purpose -hp- 809B carriage
=s with six different -bp- slotted sec-
waveguide and coaxial. Mounts sec-
overing frequencies 3,000 to 18,000
ections interchange in 30 seconds!
on-built carriage calibrated in mm to
n; dial gauge may be mounted. Op-
with -bp- 442B Broad Band Probe
p- 440A Coaxial Detector in combi-
. or with -bp- 444A Untuned Probe.

10A4/B Slotted Sections. -bp- 810B,
unting in 809B carriage, is a flanged
uide section with accurately machined
pered at ends to minimize reflection,
ble in 5 waveguide bands, 3.95 thru
<mc.  -hp- S810A, complete slotted
| assembly including probe carriage.
ble for 2.6 to 3.95 kmc band only.

p- 420A CRYSTAL DETECTOR

Employs a silicon crystal
to detect rf signals in
Type N coaxial line. Cov-
ers frequencies 10 mc to
12.5 kmec. Flat frequency
nse, excellent conversion efficiency.
nodified 1N21 crystal.

See table at left for data, prices.

-hp- X382A PRECISION ATTENUATOR

Precision broad
band attenuation
to 50 db. Com-
. pletely independ-
ent of frequency;
phase shift constant
; all attenuations.
Calibrated range 0 to 50 db, maximum error
+ 29% of db reading. 8,200 to 12,400 mc.
VSWR less than 1.15 full range. Radical
new design with rotating attenuator films.

-hp- 281A WAVEGUIDE-COAX
ADAPTERS

For convenient transition
between waveguide and
coax systems. Each unit
covers a full waveguide
range with VSWR less
than 1.25. Equipped with
Type N connectors.

-hp- 444A UNTUNED PROBE

A 1N26 crystal plus small an-
tenna in a convenient, easy-to-
use housing. Variable penetra-
tion depth, no tuning required.
Sensitivity equal to single- or
double-tuned probes. Frequency
range: 2.6 to 18.0 kmc. Mounts
in 809B Carriage.

-hp- 487A THERMISTOR MOUNT

For fast, accurate wave-
guide power measure-
ments. Each mount cov-
ers full range of its wave-
guide frequency. No tun-
ing required, VSWR less
than 1.5. Rugged construction, high tem-
perature coefficient permanent thermistors
virtually eliminate delays due to detector
element burn-out.

-hp- X885A PHASE SHIFTER

For accurate, pre-
cisely controlled
phase variation
throughout X-
Band frequen-
cies. Ideal for
microwave im-
pedance, transmission measurements, an-
tenna and system design. Direct reading,
low power absorption, 360° (electrical)
range.

-hp- 752 MULTI-HOLE COUPLER

Directional couplers available in 2 models
with coupling factors of 10 and 20 db *
0.7 db over full range of a waveguide.
VSWR better than 1.05. Directivity 40 db
or better over entire range. Available as a
3-terminal network.

-hp- 485B DETECTOR MOUNTS

To measure power ovei
complete waveguide range
in conjunction with -hp-
430B Power Meter and
barretter. Also measures
relative level, or detects rf energy using
IN21 or 1N23 crystal. Semi-tuned by mov-
able short to VSWR 1.25.

-hp- 870A SLIDE SCREW TUNERS

For flattening waveguide
systems. The position and
penetration of a probe is
adjusted to set up a
VSWR which is used to
cancel existing VSWR in
system. VSWR values up
to 20 can be corrected with accuracy of 1.02
VSWR.

A Includes new lightweight all-metal cabinet with carrying bandles. Also available for rack mounting at slightly lower prices.

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




-hp- Oscillators — signal Generators

i ‘ Frequency Range Output Price _||
hp- 200 SERIES AUDIO OSCILLATORS Instrument Primary Uses ice |
-hp- B Audio tests 20 cps to 40 ke | watt/24.5 v $120.00 ‘j

» bp- oscilla- _hp- 200A i
o WIdCly used /J_P %SCI' io Audio, uitrasonic tesis 5 cps to 600 ke 160 mw/20 v * 150.00 ||
tors have been redesigned in _hp- 200CD . =
two compact, light\\'elg_ht instru- -hp- 2001 Interpolation and frequency & cps to b ke 100 mw/10 v
ments offering wider frequency measurements
range, more operating dSMﬂPélﬁl* hp- 200T Telemetry, carrier current tests 250 cps to 100 ke 160 mw/20 v *
ity, highest accuracy ana stapbil- - - :
i:z” T\$ew Models 200AB and -hp- 2018 High quality audio tests 20 cps to 20 ke 3 w/425 v
200CD replace A[Qdels 2QOA hp- 202A Low frequency measuremenis Ol cpsto | ke 20 mw/I0 v
through 200D, retain the time- o |
tesrted‘g RC circuits that insure hpe 202 Low frequency measurements Y, cps to 50 ke 100 mw/10 v
constant output, low distorticn, requireé No Zero i e M 2 cps 1o 70 ke R
set. -bp- also offers Model 202D for sub-audio, ‘ - — = Py
audio, supersonic and carrier fests; and Model _hp- 204A Portable, battery operate p .
2001,’:1 spread-scale oscillator for inter olation or T S e e 20 eps fo 20 ke 5 o
‘here fr I cnown preosscly e e .
RS it e e 1 | ho- 205AG | High power tests, gain measurements 20 cps to 20 ke 5 watls
-hp- 650A TEST OSCILLATOR !'—»P 0SAH High power supersonic tests I ke to 100 ke 5 watts
Hivhi he N High quality, high accuracy audio tests| 20 cps to 20 ke +I15 dbm
r'-u (IC | ; Carrier test oscillator 35 cps to 35 ke |+4-14 dbm/600 ohms
|. 1 R - T Carrier test oscillator 50 cps t0 500 ke |  3w/600 ohms
i and e T T Carrier test oscillator 160 cps to 160 ke [414 dbm/600 ohms
1
}EUE b { Wide range video fests 10 cps to 10 me 15 mw/3 v
impedan: r
1[11 \jiobl.tu(;:tgl]jilitidlgp 5\219‘ internal impedance 600 ohms. by

—

6
-hp- Distcr 4 Analyzers =20 cps to 20 kc i'ﬁ

1

: =
-hp- 330B DISTORTIO
B Primary Uses Frequency Range | Characteristics
) y . Variable selectivity; |
| = L‘ Wave form analyzer 30 cps to 16 ke measuring range | my fo 500 v $625.00
R id
i "~ 3 F L ]
- wﬁmw Measures fotal audio | 20 cpsto 20 ke |Includes input amplifier, VIVM
Wide ba 2 i [ _
V'II“VI\[) nflblf) - B For FM broadcast 20 to 20 k Special YU meter to meet
U el SR measurements S8 i© € F.C.C. requirements

5 For AM-FM broadcast AM detector and YU meter to
FM, AM-FN measurements 20 cps to 20 ke meet F.C.C. requirements
-bp- 330C, for PN

meter meeting F.C.( SQUARE WAVE GENERATOR
for AM-FM broadcas: '

rectify AM carri
moée)l 3?0C ij;:fi , Transient and 20 to 10 k OQutput 50 v peak-to-peak
$455 OOA ' = frequency response €ps To < 1,000 ohm impedance

-hp- Va “ieters —2 to 700,000,000 cps |

e —

fustrament Primary Uses Frﬁquency V;Ifnge : Inguf
) n
-hp- 400D VYACUUM TiE Vig VE s i i
-Ap- 4004 General purpose ac 00510300 v | | megohm
" i measurements 10 cps to | mc 9 ranges 24 pufd shunt
Cest -J[)j— YOItMCT: ever burlt 0}
overs all frequencics 10 cps ¢ -hp- 4008 Low frequency ac 005 +
! g P DS i) . 0300v | 10 megohms
4 mc. Extremely sensitive, wide measurements Z cps fo 100 ke 9 ranges |24 pufd shunt
range, accurate within 20, to i r_—l Wid
R oo ide ran
me, measures 0..] BV 0 300 v 1p- 400D H%iiznn:ﬁiavsil;;emenfs. 10 cps to 4 mc .OOIgI to 300 v IIO megohms
Direct reading in dbin. 10 meg- — ] ranges |4 pufd shunt
ohm input impedance insures
i eda -hp- 404
neg!l_glbl_e loading on circuits g A Poriable. battery operated | 2 cpsifonibike .O(i?srzc;;gg v zloo migi::]nsf
under tfestdeiw amplifier circuit with 56 db mid. ===y =
fange teedback assures utmost stability, freed Ll
p dom -hp- 4108 udio, rf, VHF measurements- | to 300 v 10
: . e ! e i k megohms
from change due to external conditions, $225.0¢. de voltages; resistances 20 cps to 700 me 7ranges |5 ##f?i shunt

-bp- Voltmeter Accessories (not |

. isted) incl ivi
multipliers to extend the useful ra d) include voltage dividers, connectors, shunts and |

nge of your equipment.

1
A Includes new lightweight ). ; ; i !
2 g 180t all-metal cabinet with carrying handles. Also available for rack mounting at slightly lower prices [}&q

Data subject to change withon, notice. Prices f.0.b. factory fﬂ




NEW!

~ -hp- 524B Counter
- with -hp- 5254
Frequency Converfer

~ -hp- 5268
_ Time Interval Unit

%

@ 524B ELECTRONIC COUNTER

with plug-in units to fit your exact measuring need

Frequency 10 cps to 220 mc, interval 1 gsec to 100 days and period
0 cps to 10 kc—all are measured instantly, automatically, directly
by the revolutionary new -hp- 524B. You buy just the instrumen-
tation you need; later add inexpensive plug-in units to double,
triple versatility of this complete coverage instrument. Operation
requires no calculations or technical training. Counter has high
impedance, sensitivity, accuracy, quality construction. $1,915.00A.

-hp- 525A Frequency Converter extends Counter’s basic 10 cps
to 10 mc range to 100 mc; increases video sensitivity to 0.1 v, 10
cps to 10 mc. $225.00.

-hp- 525B Frequency Converter gives Counter range from 100 to
220 mc at 0.25 v sensitivity. $225.00.

-hp- 526A Video Amplifier increases Counter’s sensitivity between
10 cps and 10 mc to 10 millivolts for low level work. $125.00.

-hp- 526B Time Interval Unit measures interval 1 psec to 100
days with accuracy of 0.1 psec * 0.001%. Reads direct in seconds,
milliseconds, microseconds. $150.00

(Plug-in units supplied in aluminum storage cases)

her -hp- Frequency Measuring and Monitoring Equipment

hp- 100D SECONDARY FREQUENCY
STANDARD

Swift, sure frequency com-
parison, new convenience
in standardizing with min-
imum external equipment.
100 psec time markers,
built-in oscilloscope, sine
or rectangular waves. Low
t impedance; short-time stability 1/1,000,000.
'ms most functions of primary standards in
. rf or supersonic ranges. $615.00A.

-hp- 335E TV MONITOR

eeds F.C.C. requirements.
Compact, only 1214" high,
ack mounted. Low cost, all
purpose, for visual and
aural frequency monitoring,
itage aural modulation. Long-term depend-
’, precise accuracy, highest stability, no ad-
ent during operation. Forced ventilation, re-
indication features. $1,950.00.

p- 512A/B FREQUENCY CONVERTERS

Two new -bp- Frequency Con-
verters extend range of -bp-
524A Electronic Counter with-
out loss of accuracy and with
increased sensitivity. -bp- 512A
covers frequencies 10 to 100 mc,
512B covers 100 to 220 mc.
lex” setups eliminated, are easily used by non-
cal personnel. -bp- S12A, 512B, $350.00.

-hp- 522B ELECTRONIC COUNTER

Compact, low cost, versa-
tile instrument for fre-
quency, period or time
measurements, Range 10
cps to 100 kc. Reads direct
in cps, ke, seconds or milli-
] seconds. Count automatic-
eset, action repetitive. Stability of time base
00,000. Display length variable. Easily used
trained personnel. $915.00A.

Instrument Primary Uses Frequency Range Characteristics Price
-Shp- IgOC Audio, supersonic 100 kc, 10 ke, | ke, Accurate within =+ .001% $ 465.00A
S?:r?ga:éy calibration 100 ¢ps Sine waves only :
.S’,e‘::;)r:gg?y Frequency, time | 100 ke, 10 ke, | ke, Sfasbiimly‘érlfleg?ﬁwa(rs Z%T;;ﬁ? 2 815.00A
Standard measurements 100 ¢ps, 10 cps Marker pips
-hp- 3358 Frequency deviation = 3 ke;
Frequency fx-gmag:ﬂi 88 to 108 mc accuracy -+ .000%; 935.00
Monitor station m modulation 0 to 100 ke
. Indicates visual, aural carrier
-hp- 335E TY visual, aural and Channels 2 ; g S A
. . reauency deviation, % 1,950.00
TV Monitor % mod. monitor through 83 modulation aural carrieer
_hp- 500A Rapi
apid frequency 10 ranges + 2% accuracy.
a—:?eurency et 10 ¢ps to 50 ke Input 0.5 to 500 volts 210.00
-hp- 505A Measurements 500 o
i A o
1E"Iaecci‘f;g1n;;:er Ofn-t‘;%:i:gﬁyed 3,000,000 rpm 10 ranges -+ 29, accuracy 220.00
-hp- 505B
Electronic Same as 505A 10 to 50,000 rps Seme as 505A except 220.00
Tachometer calibrated in rps
Measure frequency
-hp- S10A continuously with 20 cps to Mixes two frequencies, delivers 200.00
Mixer -hp- 500A and 200,000 ¢cps difference to -hp- 500A ’
100 D/C
-hp- 512A ho. Fast, direct readings of signals
Frequency | BXtends he. S2UA | 100k to 100 me | to 160 me with 524A. No charts, | 350.00
Converter interpolation. Min, input 0.01 v
-hp- 5128 ives -hp- Same as 512A except for
Frequency rafg“;elsoohfo gggAmc 100 mc to 220 me frequency coverage 350.00
Converter and input 0.14 v RMS min.
Capacity 100 counts
o S0A | For counting in 2 decades. 100:1 divider for operation SRR
Scaler high-rate pulses 10,000,000 pps of low speed scalers :
counting rate
Jo SRA [ Wide-range e Tealinlng: Srandard
gc?ﬁrt;ce"r"c fr?'geu:sn:rye'mpeer:'::d Depaio 10dlse frequency counted for period 790.004
measurement 100 ke
Measures rate of occurrences
. 0.00001 to 100,000/sec.; time
-hp- 522B fre Vzelgi-ranegreiod interval 10 usec to 27.8 hrs.;
Electronic ?ime imeﬁval ! 10 eps to 100 ke periods of frequency count 915.00A
Counter 171,000, 1/100, 1/10, I, 10 sec.

measurements

and multiples. Direct readings
in ¢ps, ke, sec. and millisec,

O Includes new lightweight all-metal cabinet with carrying bandles. Also available for rack mounting at slightly lower prices.

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




-hp- Signal Generators =10 to 11,000 mc

Instrument Frequency Range Characteristics
e =11
Output 0.1 uv to I v into 50 ohm load.
-hp- 608A (0 to 500 mc Pulse or CW modulation. Direct calibration. $ 850.00
Output 0.1 uv to 0.5 v into 50 o_hm load.
-hp- 612A UHE-TV SIGNAL GENERATOR ho- 612A 450 to 1,200 mc Pulse. CW or amplitude modulation to 5 me. 1,200.00
L%y ' Direct calibration.
450 to 1,200 mc. Ma_s_ter
oscillator - power _amplifict Qutput 0.1 uv to 0.223 v into 50 ohm load.
generator for UHE- TV Ay EOORAIRONTE Pulse, CW or FM modulation. Direct calibration. 1,950.00
measurements including b K
8 vi VEIVIEY Output 0.1 uv to 0.223 v into 50 ohm load.
galn, selegtnlt}g g -hp- 616A 1,800 fo 4,000 mc Pulse, CW or FM modulation. Direct calibration. 1.950.00
image rejection. Directly )
set and read; no charts, no [ Output 0.1 uv to 0.223 v into 50 ohm load.
interpolation. Low inci- [, 5188 3,800 to 7,600 mc Pulse, CW, FM or square wave modulation. 2,250.00
dental fm, high-quality ‘f‘np - f Direct calibration.
broad band vides incdule <er
tiron to S f:t Alay b mod | Output 0.1 uv to 0.07! v into 50 ohcr'n Ilofad 5 2508
. : . 5 1,000 Pulse, CW, FM or square wave modulation. ,250.00
ulaed internally or externally plit [-ho- 4204 7,000 to 11,000 me U Direct ga“braﬁom
lated or pulse modulated. (G : ;
#sec or longer.) $1,200.00. Output 70 uv to 0.223 v into 50 ochm load.
hp- $13B 5,925 to 7,725 mc FM or square wave modulation. 1,750.00
Separate power meter and wave meter section.
OQutput 3.0 uv to 0.223 v into 50 ohm load.
i {8,500 to 10,000 mc Pulse, FM or square wave modulation. 2,265.00,
I Saparate power meter and wave meter section.
]
-hp- W .t Eguipment = 2.6 to 18 kme
Basic, ! wmest flexibility for assembly of exact instru-
mien svers entire range of its wavequide size.
an; aceurate, multi-purpose operation.
P T " vy vp
1t 2" x 17 12" x ¥ 1/ x 58" 1" x V2'" |.702" x .3971""
5 3.95-5.85 5.85-8.2 7.05-10.0 8.2-12.4 12.4-18.0 !
LD kme. kme. kme. kme. kme.
Adapter, Waveguid .75.00 1G28lA $55.00 | J281A $50.00 | H281A $45.00 | X28!A $35.00
Cover e 155.00 | G290A $50.00 | J290A $35.00 | H290A $25.00 | X290A $15.00 | P290A $20.00
_Aftenuators Fixed & 1500 | G370 $65.00 § J370 $65.00 | H370 $60.00 | X370 $55.00 P370 $60.00
Flap, \ 0710.00 1G375A $100.00 J375A $90.00 | H375A $80.00 | X375A $50.00 | P375A $65.00
. —
__Caiibr: 3 $260.00 J382A $300.00 |H382A $300.00 | X382A $250.00 ] P382A $250.00 |
&
Detector Mounts ) ) X421A $75.00
- 5125.00 | 648584 $95.00 § J485B} $90.00 H485Bt $85.00| X485Bt $75.00 | P485CH $110.00
Th istor M £ 2
SR e T G487A $95.00 | J48TA $90.00 | H487A $80.00 | X487A $75.00
Frequency Meters, Me s tic
ERUOR OGRS, b o JE30A $120.00 |H530A $120.00 | X530A $120.00{ P530A $150.00
Directi | Couplers, C .
. _=ligctiona) oupiers, Ot ) 510000 | G750 $85.00 J750 $70.00 H750 $60.00 X750 $50.00
Directional Couplers, Mulr
————— ‘_‘569,00 G752 $170.00 J752 $140.00 H752 $120.00 X752 $100.00 | P752A $135.00
Universal Wavegquide Car G ey f '
U9 Tor frequencies 3,000 to 18,000 me $160.00
Slotted Sections, Wavequ! Ny e
" T ] sti0AT 545000 {81085 $90.00 J8I0B§ $90.00 {H8I0BS $90.00 | X810B§ $90.00 | P8I0B§ $90.00
aveguide Tees, Series )
i i 4 $100.00 | G840A $85.00 | Jgd0A $65.00 | H840A $50.00 { X840A $35.00 | P840A $40.00
wun | N
o . Mﬂ%_;ﬂA $100.00 | G84IA $85.00 | J84IA $65.00 | H84lA $50.00 | X841A $35.00 | P84IA $40.00
Hybri i ERua
- . 1.SB45A $130.00 |G845A $115.00f J845A $100.00 | H845A $75.00 | X845A $50.00 | P845A $55.00
Transformers, Slide Screw i SST0A 31
e - PNUSRRSU, - 76.00 |G870A $140.00| J870A $135.00 1HB70A $130.00 | X870A $125.00] P870A $130.00
S S830A $225.00 [GB80A $155.00
P —— $ J8B0A $145.00 |H8B0A $135.00 | X880A $130.00] P8SOA $135.00
Terminations, Low Power $910A X885A $250.00
45,00
Tecminations, High Power - $ GII0A $40.00 | J9I0A $35.00 § H9I0A $30.00 | X9I0A $25.00 1 P9I0A $30.00
$125.00
Moving Load $9| X912A $75.00
4A $100.00
Adiustable Shorts 5920A$ GIl4A $75.00) J9I4A $70.00 | H914A $60.00 | X9I4A $50.00 | P9I4A $55.00
$80.00
Broad Band Probe p— G920A $70.00 | J920A $65.00 1 H920A $60.00 | X920A $50.00 | P920A $55.00
B RL"‘“* All Frequencies
road Band Probe, Untuned 4444 $50.00 N
All Frequencies

tFor use with bolometer or crystal.

B Includes Thermistor, installed. See page 6.

tFor use with bolometer

Data subject 1o change

only.

A Includes new lightweight all-metal cabinet with carrying ba;ﬂdles

*,
Complete assembly including carriage.

§Mounts in 8098 Carriage—See next page.

Also available for rack mounting at slightly lower prices.
without notice, Prices f.0.b. factory.




-hp- Regulated Power Supplies

-hp- 715A POWER SUPPLY

-bp- 715A is a versatile source
of regulated beam and reflector
voltage for operating irost test
bench klystron tubes. Beam volt-
age 250 to 400 v; reflector volt-
age 0 to 900 v; 6.3 v filament.
Internal, 1,000 cps square wave
modulation, also 60 cps fm
modulation, both on reflector
voltage. $300.00.

SUPPLY
This new -hp- in-
strument features
high regulation of
0.01%, 0.1 millisec-
ond transient re-
sponse, internal im-
pedance 0.1 ohms in
series with 25 pH;
full -load maximum
less than 500 pv, sealed transformers, chokes
ondensers. 0 to 500 v, 200 ma supply and
—300 v tap providing a 50 ma, 300 to 800 v
le supply for klystron operation. $365.00A.

-hp- 712B POWER

Instrument Primary Uses Characteristics Price
General purpose regulated |

-hp- 80 to 360 volts

v 7ISOA | BlafelandiiiamentsipRly at 75 milliamperes $ 85.00
R for lab and field use
-hp- 710B 100 to 360 volts 7
Power Supply Sl e /A at 75 milliamperes 100

Similar to 710A/B. Meets 0 to 500 volts

o> Pl requirements for heavy duty at 200 milliamperes 365.00A
R Sl field and lab work 0.01% regulation

-hp- TI5A Regulated beam, reflector 250 fo 400 volts

Kiystron Power source for low power at 50 milliamperes 300,00
Supply klystrons

L= Gl Regulated beam, reflector 800 to 1,000 volts 375.00
Klystron Power 25 milli o

s ) source for Type 5721 kiystrons at 25 milliamperes

upply

vipment below available for most waveguide frequencies

1p- 809B UNIVERSAL PROBE
CARRIAGE

>- 810 WAVEGUIDE SLOTTED
SECTIONS

enient, all-purpose -hp- 809B carriage
tes with six different -bp- slotted sec-
waveguide and coaxial. Mounts sec-
covering frequencies 3,000 to 18,000
sections interchange in 30 seconds!
sion-built carriage calibrated in mm to
im; dial gauge may be mounted. Op-
. with -bp- 442B Broad Band Probe
bp- 440A Coaxial Detector in combi-
1; or with -bp- 444A Untuned Probe.

810A/B Slotted Sections. -hp- 810B,
ounting in 809B carriage, is a flanged
guide section with accurately machined
apered at ends to minimize reflection.
able in 5 waveguide bands, 3.95 thru
kmc. -hp- S810A, complete slotted
n assembly including probe carriage.
able for 2.6 to 3.95 kmc band only.

hp- 420A CRYSTAL DETECTOR

~ Employs a silicon crystal
- @ to detect rf signals in
" Ll == Type N coaxial line. Cov-
ers frequencies 10 mc to
12.5 kmc. Flat frequency
onse, excellent conversion efficiency.
modified 1N21 crystal.

See table at left for data, prices.

-hp- X382A PRECISION ATTENUATOR

Precision broad
band attenuation
to 50 db. Com-
- 13/‘ pletely independ-
W ent of frequency;
phase shift constant
all attenuations.
Calibrated range 0 to 50 db, maximum error
* 29 of db reading. 8,200 to 12,400 mc.
VSWR less than 1.15 full range. Radical
new design with rotating attenuator films.

-hp- 281A WAVEGUIDE-COAX
ADAPTERS

For convenient transition
between waveguide and
coax systems. Each unit
covers a full waveguide
range with VSWR less
than 1.25. Equipped with
Type N connectors,

-hp- 444A UNTUNED PROBE

A 1N26 crystal. plus small an-
tenna in a convenient, easy-to-
use housing. Variable penetra-
tion depth, no tuning required.
Sensitivity equal to single- or
double-tuned probes. Frequency
range: 2.6 to 18.0 kmc. Mounts
in 809B Carriage.

-hp- 487A THERMISTOR MOUNT

For fast, accurate wave-
guide power measure-
ments. Each mount cov-
ers full range of its wave-
guide frequency. No tun-
ing required, VSWR less
than 1.5. Rugged construction, high tem-
perature coefficient permanent thermistors
virtually eliminate delays due to detector
element burn-out.

-hp- X885A PHASE SHIFTER

For accurate, pre-
cisely controlled
phase variation
throughout X-
Band frequen-
cies. Ideal for
microwave im-
pedance, transmission measurements, an-
tenna and system design, Direct reading,
low power absorption, 360° ﬂelectrical)
range. !

-hp- 752 MULTI-HOLE COUPLER

Directional couplers available in 2 models
with coupling factors of 10 and 20 db %
0.7 db over full range of a waveguide.
VSWR better than 1.05. Directivity 40 db
or better over entire range. Available as a
3-terminal network. '

-hp- 485B DETECTOR MOUNTS

To measure power over
complete waveguide range
in conjunction with -bp-
430B Power Meter and
barretter. Also measures
relative level, or detects. rf energy using
IN21 or IN23 crystal. Semi-tuned by mov-
able short to VSWR 1.25.

-hp- 870A SLIDE SCREW TUNERS

-

For flattening waveguide
systems. The position and
penetration of a probe is
adjusted to set up a

VSWR which is used to
o i cancel existing VSWR in
system. VSWR values up
to 20 can be corrected with accuracy of 1.02
VSWR.

A Includes new lightweight al(-nzetal cabinet with carrying handles, Also available for rack mounting at slightly lower prices.

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




Microwave Power Measuring Equipment

-hp- 430B MICROWAVE POWER METER

— No computations! Pro-
vides instantaneous, auto-
matic power readings di-
rect in db or mw at all
frequencies for which
there are suitable bolom-
eter mounts. For CW
measurements, uses either
1/100 amp. fuse or Sperry
821 barretter. Also measures CW or pulsed power
with negative coefficient thermistor. Operates with
all mounts in adjacent table. $250.00.

-hp- 475B/476A BOLOMETER MOUNTS
hp- 4764 Universal
Bolometer Monu?
measures 1f power
10 to 006 n §
tunin i i
ment, :
than 1.15, 20 to Z0f
to 1,000 mc. 585
Tunable Moui (i1,
ous 1,000 to 4,00(

2]
Micreveo

-hp- 805A/B COAXIAL SLOTTEDR [:o

Range 500 to 4,000 mc. High ««c
bility, negligible slope, minimum
sive parallel plane design, VST/R
and connectors, 1.04. -hp- 805A, °
N coaxial connector. -hp- 8051
%" rigid transmission lines. $47

-hp- 806B COAXIAL SLOTTED of .

For continuous coverage at all {ie
3,000 to 12,000 mc. For use witl -/ -
riage. Section and connector VSR 1 (
mc. 50 ohm impedance, negligible ¢
connectors, $200.00.

-hp- 803A VMF BEiBGE

Gives fast, direct readings
of any impedance between
50 and 500 mc. Measures
by sampling electric and
magnetic fields in transmijs-
) sion line. Usable for com-
parative measurements 5 to 700 mc. Impedance
range 2 to 2,000 ohms. Phase angle —90° to
+ 907, at 52 mc and above. Also measures SWR
% reflected power, VHF system fatness. $495.00.

N Includes new lightweight all-metal cabinet with carrying handles

Thermisior Mount

= n {
: Frequency Range Characteristics Price
instrument Primary Uses req
5% ]
-hp- t Depends on 0l to 10 mw + 5% 250.00
hﬁfcrgevgave hg{earsfur;g:v?r Bolometer mount accuracy §
Power Meter
) Matches 50-ohm
:hp- 4758 Measurement 1,000 to 4,000 mc line to 100 or 200.00
Tunable of rf power F 200 ochms
Bolometer Mount
) No tuning required
-hp- 476A Measurement 10 4o 1,000 mc 85.00 |
Universal of rf power © VSWR less than 1.25 :
Bolometer Mount
il
-hp- 4T7TA Measurement to 10.000 mec Broad band, low 75.00 |
Coaxial ofe f power 10 to 10, YSWR, no tuning
Thermistor Mount
-hp- 485 t Full coverage See Table
ngeguide hgfarsfu?(:?qir:— 2,600 to 18,000 me of wavequide band page 4
Detecfor iount :
Sfip- 487A nt Ful[ coverage, no See Table
et "gfar‘f”ﬁgfer 4,000 o 12,000 mc tuning, 1.5 VSWR page 4

-hp- 477A COAXIAL

N, output Type BNC. $75.00.

THERMISTOR MOUNT

srare TS :m For frequency range 10 mc to 10 kmc. VSWR less than 15.
: Thermistor eleinent is 200 ohm negative. Input connector type

e Measuring Equipment

¢ Primary Uses. Frequency Range Characteristics Price
. Cutoff frequencies |
Eliminates A-700 mc [T
. harmonic voltages B-1,200 mc 20 QR sicgmon e $ 40.00
i from UHF systems C-2,200 me . : ‘
D-4,100 mc i
L. 300 to 2,000 cps 0 to 60 db, attn.
ve VSW% [njl_ca’;or ol Normal freq. Max. sensitivity 200.00
nullindicator 1,000 cps 0.3 uv
o . Min. 3 millivolts or /]
Measure reflection i . |
ol coefficient, VSWR 1,000 cps = 40 cps 0.3 uv; accu- 365.00A\ |
racy +2%
VHF bridge
| Approx. 5uv
; retzctor (fofi_eg:f*&;BA) 10 to 500 me sensitivity 2300
Lo 0 Measurement of iri;ZdzéewocoecT-n;?V
| ¥HE Bridge VHF '\r&r\)igance‘ 50 to 500 mc To i 905 phase 495.00
| | angle
For Type N k
Mi?ssge\a/\r/nRenf 500 to 4,000 mc Connectors, 475.00
flexible cables
Same as above ’ Same as above ’;cg&?bdli/:; 475.00
1 it . 3 b For Type N
E:;(‘. (Macmifis;ﬁ 88;;) 3,000 to 12,000 me Connectors, 200.00
- flexible cables
[T ?
Unfversal Supports 806B section, also G, J, H, X Accepts 442B and 160.00
Probe Carriage and P 810 Waveguide sections 444A probes .
1

Data subject to change without not

~hp- 417A VHF DETECTOR
For use with 803A Bridge; or general
labpratory use. Super - regenerative re- For all
cewver, 10 to 500 mc. 5 bands. Approx. sections
rSe:(;f' scn?mwty over entire band. Direct V
in requ 4
shieldegd, $qzSeon.éyo.control, thoroughly

ice. Prices f.0.b. factory.

-hp- 415A STANDING WAVE

INDICATOR

wavguide or coaxial slotted
Gives readings in VSWR or
db. Single frequency operation; 300 to }
2,000 ¢ps. Low noise level, 0.3 uv sensi-
tivity, 60 db. calib. attenuator. $200.00.

Also available for rack mounting at slightly lower prices.




| Amplifiers for General Use and Fast-Circuit Work

-hp- 460A/B AMPLIFIERS

Complete in-
. strumentation
for distortion-
| free‘fast pulse
| measurement.
-hp- 4604
lide Band Amplifiers, in cascade with -bp- 460B
-2-Pulse Amplifiers offer up to 90 db gain, 125
ppen circuit output. This permits full deflection
{SXP CRT, or 2-inch deflection of SCP tubes.
e time 0.0026 #sec; can amplify milli-microsec-
y1 pulses; gives over 100 mc bandwidth to your
sndard oscilloscope. 460A, $185.00; 460B,
25.00. Connecting cables, plugs, accessories—

Instrument Primary Uses Frequency Range Characteristics Price
20 and 40 db gain

-hp- 450A General purpose '

Amplifier lab amplitier 5 to 1,000,000 cps S (LA $ 140.00

-hp- 40A Wide band, pulse 20 db gain, rise time

Amplifier amplification 100 ke to 140 mc 0.0026 usec. 185.00

-hp- 460B Pulse amplification, 15 db gain, 125

Amplifier high output 100 ke to 140 me peak volts 225.00

-hp- 490A Amplification High gain, low noise,

Traveling-Wave and pulse S-Band—2 to 4 kmce broad band 1,100.00

Tube Amplifier modulation 35 db gain

-hp- 491A f

Trgveling-Wave Pfgvf';vzi;n S-Band—2 to 4 kmc 30 db gain 1,100.00

Tube Amplifier

;%Ges on request.

-hp- 450A AMPLIFIER

Time - tested, general
purpose instrument, 20
db or 40 db gain, for
use wherever wide fre-
quency range and high

;Bility are needed. 10 cps to 1 mc. Negligible
shse shift, no spurious responses. $140.00.

-hp- 490A/491A TRAVELING-WAVE TUBE AMPLIFIERS

Two new broad band linear instruments providing a new, simple
way to amplify, modulate, or increase power to 1 watt. Full §-
Band coverage—2 to 4 kmc; 30 and 35 db gain, millimicrosec-
ond pulse modulation, radical new coupled-helix design. High
gain, low noise. -bp- 490A, $1,100.00. -bp- 491A, $1,100.00
(Includes capsulated tube).

-hp- 624B X-BAND TEST SET

i

High level, direct reading, pori-
able test set simplifies lab or field
work at frequencies from 8,500 to
10,000 mc. Rf output .223 v max.
High stability attenuator reduces
level by 100 db. May be pulsed
or fm modulated. Separate sec-
’ ] tion measures external rf power
i or external frequency. Ideal one-
e unit for measuring sensitivity and selectivity, tuning and
irer level of radar, gunfire and beacon systems. $2,265.00A.

d

i
4

iv you can buy -hp- instruments mounted any of three ways, and,
ur on, change to any other mounting you wish. This new versa-
lly means greater utilization of your -hp- instruments, and can
li increase the flexibility of your entire instrument setup.

lbinets. -hp- instruments having the standard 1015” x 19” panel
iinow available in standardized -bp- AC 44 aluminum-and-steel
‘inets. Equipped with sturdy carrying handles, these cabinets give

(

Gr -hp- instruments greater protection, better ventilation, and a
In, rugged, modern appearance, Either the separate back cover
Ithe cabinet itself can be removed quickly and easily. Cabinets
I finished in wrinkle grey matching the -hp- grey baked enamel
del faces, Cabinet, with instrument, $15.00; separately, $25.00.

-hp- 212A PULSE GENERATOR

Provides continuously variable,
high power “fast plses” of supe-
rior wave form. Combines broad
general usefulness with 0.02 gsec
rise and decay time to meet re-
quirements of radar, TV and nu-
clear work. Pulse length variable
0.07 to 10 gsec; minimum over-
shoot; 50 watt peak power (50 v to 50 ohms load). Low impedance
means accurate pulses can be delivered at a distance from the
instrument. Repetition rate variable 50 to 5,000 pps; controlled
internally or externally. Synchronizing pulses available in advance
of, or following, output pulse. $565.00A.

New Streamlined All-Metal -hp- Cabinets

3 mounting options, greater flexibility of use

End frames. 7, increase flexibility and convenience of -bp- instru-
ments for bench use, -bp- Model 17 End Frames are offered. These
frames are of heavy gauge aluminum, equipped with sturdy carrying
handles and finished in -hp-
grey baked enamel. They fit
all late model -bp- instruments
with panel size 105" x 197,
and may be attached in mo-
ments. -bp- 17 End Frames,
$7.50 set.

Rack mounting. Nany -hp- instruments are basically rack mount-
ing and can be installed directly into 19” relay racks. Many other
-bp- instruments can be equipped for relay rack mounting at slight
additional charge. A complete list of instruments available for rack
mounting will be sent on request.

Smaller -hp- instruments, too, are now being
delivered in new, streamlined cabinets. -bp-
512A/B Frequency Converter, illustrated,
shows the rugged, lightweight metal cabinet
now offered with such instruments as -hp-
200AB, 200CD, 410B and 715A.

\ Alncludes new lightweight all-metal cabinet with carrying bandles. Also available for rack mounting at slightly lower prices.

Data subject to change without notice. Prices f.0.b. factory. 7



In development

1i4

in instrumentat:

E

In frequency co
of ele
A i gus, Mew M

Asbury Fark, Mew Jersey
Bogote, Mew Jersey

Widgtpor' . Cosmecthicut
Yewell &

Aifred Crossley & Associates
#3501 Nortk Ravesswood Ave
UPiowa 8-1141

Clessiand 15, Onio
M 4 il Ca
%% Eaclid Asve
PRompect 1-6171

HEWLETT-PACK

3000 PAGE MILL ROAD

useful frequencies, to. For example, -bp- signal gen

wors offer solid frequency coverage from 10 to 11,00
¢; -bp- volumeters from 2 to 700,000,000 cps, oscillat

trom 0.01 to 10,000,000 cps.

In personal service— -hp- has selected the best in
pendent organizations in America to give you perso
help with measuring problems. Electronics specialist

Hary isburg, Peansylvanio
. e

en trained by Hewlett-Packard—save you time by he
ing select the exact -hp- instrumentation you need—
fullowing through to be sure the equipment is proper
utilized to serve you best. These men are located in maj
business centers—as near as your telephone. Call th
when you need personal help, — in your plant, toda

rth Carolina
Laldwell

Kansas VCify 30, Missouri

Brevs- | Company
215 Paseo Avenue
Hiland 6744

Los Angeles 44, Californic

Neely Enterprises
7422 Melross Ave
W Ebster 39201

New York 21, New York

A ASSOCiates
17¢ East 80th Street
TRafalgar 92023

Phitadelphia (Upper Darbyl,
Pennsylvania
1. E. Robinson Company
7217 Marshall Road
Flanders 2-5911

Phoenix, Arizona
Neely Enterprises
1931 West Vermont Ave.
ALlpine 2-5290

Sacramento 14, California
Necly Enterprises
1317 - 15th Strect

Gllbert 2-8901

San Diego 6, California
Neely Enterprises
1029 Rosecrany Strect
BAyview 8106

San Francisco 18, California
Neely Encerprises
2830 Geary Blhvd.
WAlnur 1-2361

Seaitie 99, Washington
on Merrite Company
120 West Thomas Sircet
GArficld 6644

(‘- Registered Trademark of the Hewlets-Packard Col

ARD COMPANY

PALO ALTO, CALIFORNIA, U.S.A.

St. Louis 9, Missouri
Harris-Hanson Comp:
5506 S. Kingshighw

SWeetbriar 5584-8%

St. Paui 4, Mlnnesof

Alfred Crossley & Asso

2388 University Avel
PRior 4955

Syracuse 2, New Yor
J. D. Ryerson
412 East Genegee
SYracuse 76-B344

Toronto 2-B, Ontario,

Adas Radio Corperation

560 King St., West
WAverley 4761

Waltham 54, Massach
Yewell Associates
751 Main Street
WAliham $-7420

Washington 9, D.
Horman Associates
2017 S Stureer, N. W,
DEcawur 2-8000
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MOTOR-DRIVEN
INDUCTION GENERATOR,
GEAR TRAIN & SYNCHRO
COMBINATIONS

SERVO AMPLIFIERS

! MOTOR-DRIVEN

_INDUCTION GENERATORS . .
| design—every component is made to match

all the others . . . coordinated to insure
maximum efficiency and top performance.

\ Transicoil servo systems feature integrated
|
|

ik PLUG-IN ASSEMBLIES OF 4 For systems of your own design, Transicoil

CONTROL MOTOR, GEAR y- can supply precision components de- j
TRAIN, POTENTIOMETER & signed to meet your requirements . . . their &
i 2ANCHRO - effectiveness limited only by the restrictions

you impose. MINIATURE CONTROL

. .MOTOR
Complete data will be sent on request. ORs

|

i & ool

3 gi | .
1 ;

CORPORATION .S 5N v.
Engineering-Sales Representatives in:

BOSTON, MASS. * BUFFALO, N. Y. * CHICAGO, ILL. * CLEVELAND, OHIO * DALLAS,
TEX. * KANSAS CITY, MO. ¢ LOS ANGELES, CALIF, * MINNEAPOLIS, MINN.
NETCONG, N. J. * PHILADELPHIA, PA, * PHOENIX, ARIZ. * SAN FRANCISCO,
CALIF. * SEATTLE, WASH. ® SYRACUSE, N. Y. ¢ WASHINGTON, D. C.
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EW VIC! |

HIGH VOLTAGE
HIGH AMBIENT
L

Gives you more watés per dollar
initial cost...lower annval cost

Viekers offrs i H VOLTAGE |

i L j

a selenium rectifier 40-volt rating with: ;
. . ¢ Low leakage: leakage of new Vickers rectifier averages 2 milli-
which combines amperes per square inch —one-half that of conventional rectifiers.

® Low inverse loss: heating as a result of low inverse loss at high

the most desirable voltage averages less than 5°C. — one-half that of conventional

features % rectifiers.
i © High dielectric quality: new Vickers rectifiers withstand surges up
3 to twice rated voltage
sought by | ge-
users of ’i Hﬁ@ﬁ AMBIENT
rectifiers ® Operate in ambient temperatures up to 125°C.

® No derating for 50°C.

* New Vickers rectifiers operate at temperatures that would destroy
ordinary rectifiers — withstand accidental temperature excesses
due to overload or cooling malfunction.

. LONG LIFE

® Newly developed inorganic barrier is inherently stable.
® Inverse characteristics actually improve in service.
® Life test now past 25,000-hour mark.

WRITEI TODAY for complete information and prices

5 WWWW —-—
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SUTE THE s PERR.Y C ORPORATI ON

1835
_n_wf.oh:cusr STREET « SAINT LOUIS 3, MISSOURI

e
: Pt v Wy " =
. :

S

38




designed to meet every requirement for
indication . . . automation . .. miniaturization

HILE designing a new product (or improving an old’
one), you will profit substantially by including a Dialco
Pilot Light. Low in cost, compact, and dependable under
severest conditions, Dialco Pilot Lights render a vital three-
fold service:

Enhanced appearance: The glow of light and sparkle of a lens add colorful
visual attraction.

Greater safety: A timely warning flashed by a pilot light can prevent damage
to equipment.

Added service: Discs inserted behind lenses can be used to deliver specific
miessages, such as “FUEL LOW”, “EMPTY”, “GYROQ”, “ON”, “OFF”, etc.

i THE COMPLETE LINE: At Dialco you have a virtually unlimited selection
of Pilot Lights— from sub-miniature types to giant units with 112" lenses.
Such special features as MIL spec insulation, water-tightness, dull-black finish,
and others may be specified. For NEON lamps, Dialco provides Pilot Lights
with built-in resistors (patent #2,421,321) for 115 or 230 volts; also simple
external resistors for all higher voltages.

g EVERY ASSEMBLY IS AVAILABLE COMPLETE WITH LAMP: Assure

| complete satisfaction—let the Dialco Engineering Dept. assist you in selecting the
‘§ right lamp and the most suitable pilot light for your needs.

| SAMPLES ON REQUEST — at once — no charge

e T

Sub-Miniature Units ;0 et se:
(A) No. TT-51; No. TT-51A with No. 327
lamp. For edge lighting. Red or other color
filters, black top . .. (B) No. 8-3730-111,
for MIL-P-7788 panel . . . (C) No. 4-1930,
light shield . . . (D) No. 8-1930-111, non-
dimming . .. (E) No. 11-1930-111, mechan-
ical dimmer; No. 3-1930-111, polaroid
dimmer.

Units requiring ;" to 1 Shown approx.

mounting clearance holes: 70% actual size:
(F) No. 521308-991, for neon lamps, with
multi-vue cap . .. (G) No. 922210-111, for
T34 lamps, dimmer type for aircraft . ..
(H) No. 47901, for S-6 lamp, with light
shield cap . .. (I) No. 303529-211, for S-11
lamp; for heavy duty industrial equipment.

7

PLANT AT
BROOKLYN, N.Y.

F ££ Brochure on “’Selection and
R Application of Pilot Lights”
Contains consolidated information on pilot
light assemblies and small lamps. Originally
published by ‘“Machine Design” magazine;
based on data supplied by the Dialight
Corp. Included are
practical working
tables, data, photo-
graphs, and product
information.

Also write for
Catcalogues
L-151, L-153,
and L-154

Foremost Manufacturer of Pilot Lights

i, DIALIGHT |

CORPORATION

60 STEWART AVE.
BROOKLYN 37, N. Y.
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pevverine 99.99999996%*

—————  pISTORTION-FREE POWER

MODEL UF-101 SPECIFICATIONS
DYNAMIC RANGE. ... ... 110 db

POWER OUTPUT..50 watts from

. 10pS

14C

10KC

S—

SQUARE WAVE RESPONSE

15 cps to 20 kc =1 db
FEEDBACK 53 2 u o o o7 » mmome - 80 db

FREQUENCY RESPONSE
+0.5 db from 0.5 cps to 30 kc

OUTPUT IMPEDANCE. 2, 4, 8, 16
and 450 ohms

VOLTAGE GAIN..14 db or 30 db
to 16 ohm output

i

*Typical harmonic distortion at 1,000 cps is 0.002% in =S G0 el RN G5 (19 ) LS RRICE- Vv et £350.00
voltage or 0.00000004% in power at 30 watts.
Model Voltage Current Impedance Qutput Price
D.C. | AC. Bias - Heater
UHR- 0-500v | 0-200ma | 0.01 | 0.1 | 0-150v, | 12.6v ac, {$350.00
220 0-5ma 4a CT
UHR- 150-500v | 0-200ma | 0.01 | 0.1 — 12.6v ac, |$300.00
225 . 42 CT

NE (yl’ suss p

FEATURING W) fres=]

OVER THE

# Regulation 0.001Y,

-o. Extremely low dc and ac impedance

enis

@

igh regulation

OPERATING RANGE

@ Ripple less than 100 microvolts

® Transient response 0.001 milliseconds

wer supplies

-
Mode| Voltage Current Impedance Output Price
D.C. | ALC. Bias Heater
Uztilg 0-500v | 0-500ma | 0.005 | 0.05 | 0-150v, | 5-13 de, | $550.00
0-5ma 5a CT
Uzl'j;f; 150-500v 0-500ma | 0.005 0.05 — 12.6v ac, | $450.00
10a CT
- 5 SRR o -‘&“l;\w,\;;\&w.@ “:% K
June, 1954—MID-MONTH— ELECTRONICS BUYERS' GUIDE




'~ PRESENTS THIS PROVEN GROUP OF

“electronic instruments

Freguency™

—. 09 cps to 1.1 ke m:u-mlmlﬂ ‘

mo kmmm:n-m $290.00
02 cps to 20 ke o

400-C*** | 009 ¢ps to 1. '

Features ) us
uency range, Con{l(;\(l)lic
Frfer%m 0.001 cps. to

. on less
Distorti A

any ou o
Excellent frequency sta
s than

lity

esetability
and 9 ariation les

litude Vv
A .25 db

| nd square wave.
Frequency calibration ?/:Vz?es
Both Sine and Square

simul'cal'\eo“‘s‘y

Hum less than 0.1% at any _ ]

output level o

A“ oscil ators EXCEDQ 430-8 and 440-8 1ave both sine wave
scill

0.01 ¢ps to 200

30

Model }
Type / Frequency Range F[{ﬁgsfanccy* l Noise Power
310-A*= Band Pass 1 Y |& Hum Consumption Price

20 ¢cps to 200 k
Features 330-A%x & 10% 3my 40
! - watts
Unﬁ)//oi?asﬁebaaﬂgngain. with 24 Band Pass | Q2epstoz g 5% .1 sl
and reduced corne, " 2tes 330-M*+ | Band pass | o2 cps to 20 k | Swatts | 545000
Ultra o o 2ttenuation 340-A | Sery ’ % PImv [ s0watts | 545
T ey coverage ey raul O DY Ty -y e .
| requency and band width S0-A™ [Rejection | 07 ops 07 e 5 Y| “Owatts | 350,00
ow int I . 3
Inputand sure e od noise 360-A* | Rejection % _Plmv | sowatts [sas000

. ) tput buffer stages - ekl & 10%
lectronic regulated supplies

vor .
Eisc Slightty higher at en i
decade bands ***Rack pane| constn?cstig’n.d’al.

Smv | 4 watts | $275.0p

e N
Available for rack mounting at $5 00 additional

S

: CATALOG civine comprere
~ DESCRIPTIONS OF THE ENTIRE LINE IS

i

 AVAILABLE UPON REQUEST. PLEASE WRITE

NEW

| -]
krohn-hite
INSTRUMENT COMPANY
Dopt. B, 380 MASS. AVE., CAMBRIDGE 39, MASS.
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for control of

SHOCK and Vi

ALL-METL VIBRATION ISOLATORS

Types M44 and M64 .. . have non-
packing, wire-mesh damper; meet
Jatest Government specifications
for airborne electronic equlp-
ment; ruggedized; light weight,
operate over wide temperature
range. ASK FOR BULLETINS 534,536

T
RN

BRA'I'ION

2
i

i %
i ) X b

AIR-DAMPED VIBRATION ISOLATORS

Types 780(JAN#2),770 (JAN#1),
and 6475 (Miniaturized) . . .
to protect airborne equipment:
meet latest Gov't specifications:
give maximum protection under
normal service conditions.
ASK FOR CATALOG 523-A

CEaN R
3‘“ L w ¥ o

RACKS and MOUNTING BASES

To meet dimensional and
material requirements of
JAN-C-172; also special
sizes to fit customer’s
needs: built with ALL-
METL or AIR-DAMPED unit
Barrymounts,

ASK FOR CATALOG 523-A

R B WK R
SHOCK MOUNTINGS — PLATE TYPE

Particularly suited to mount
mobile communications equip-
ment, shipboard equipment, and
in vehicular use where shock pro-
tection and high stability of
mounted equipment are required.

ASK FOR BULLETIN 541

a

o b

£

)

ey - £

Types 150-400 VD and 20 VI
- produce the types of
shock required for Govern-
ment acceptance testing of
airborne equipment; specifi-
cally designed for uniformly
reproducible shock testing in
development engineering and
quality control work.

ASK FOR BULLETINS 533 and 535.

UNIT VIBRATION ISOLATOR

Type 915 . . . to isolate vibra-
tion and noise caused by high-
speed motors, motor-generator
sets, and rotating machinery;
load ratings to 200 pounds.

ASK FOR BULLETIN 532

e o i 5

o

VERY LIGHT LOADS

Small, rubber, vibration isola-
tors for light-duty, low-cost
service; load ratings from 2
ounces to 9 pounds.

ASK FOR CATALOG 504-B

S,

MOUNTINGS — CUP TYPE

To absorb high-impact shocks;
equal stiffness in all directions;
self-captivating metal parts; steel
or aluminum shells; load ratings
to 1800 pounds.

ASK FOR CATALOG 504-B

-
Sl

Tag

b &

ENGINEERING DATA FILE

Lists all Barry bulletins, technical
articles, reprints. Files your own
copies for ready reference. Gives
the names, addresses, and tele-
phone numbers of all Barry sales
representatives,

COMPLETE ENGINEERING SERVICE

Application engineering — Our Field Engineering
service gives you the full benefit of the widest practical
experience, backed by complete testing and develop-
ment laboratory facilities.

Development engineering — When a totally new
-design is needed, our engineers can analyze your prob-
lem and develop an isolating system to solve it.
Consulting engineering — Barry engineers can set up
and carry out scientifically designed tests to learn how
shock and vibration affect your products, can tell you
how to protect your equipment, and can help you solve
a variety of problems in shock and vibration.

4

ATLANTA

Henry W. Burwell Co., Inc. Jay Engineering Co. MINNE
5 S. Sterling Co. APOLIS ) ]
BALTIMORE DALLAS l(ANS‘"AmQ : Fred B. Hill Co. r(:“LRADchPH'A PLALOLS WASHINSTON
Ken Randall Co, Campion Sales Co. Harris. Hufs CII:Y SchNE?vAENGLAND "PH%‘E:;XCO' LTl ©, E-R. [Hitcheogk
CHICAGO a on Co. Sotl ssociates, inc, .
G DAYTON LOS ANGELES Lexington, Mass. F ROCHESTER NS k. ¥ oo & Asqates CANADA

The Barrymount Corp.

THE BARRY CORPORATION 700 PLEASANT ST., WATERTOWN 72, MASS.

Let the nearest Barry re i
Presentative help you in ev
e i i
- o ry phase of your shock, vibration, an

d noise problems.

Samuel C. Haoker
{Canada} ltd.
Montreal—Toronto

NEW YORK CITY

Joy Engineering Co.
ER.A, Inc., Great Neck, L. 1., N. Y

E. V. Roberts & Associates Arthur €. Honsen

S. P. Scanlon

SEATTLE
Ron Merritt Co,

42
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d LAVA ° SILICON CARBIDE i

Nee a ALUMINA (vitrified or porous) v
AL - STEATITE .« ZIRCONIUM OXIDE ° T3

gPECi mMAGNESIUM SILICATE = ALUMINUM

materlalq : FORSTERITE °

e s

TITANIUM DIOXIDE

Development of new, special purpose ceramic compositions is
a regular part of our work. No matter what your requirements
are, the chances are good that we hqve an AISnMag composmon

WRITE FOR | that will do the job. , .
b If you need a material with special characteristics or have a
FREE b difficult design involving intricate shapes or close tolerances,
?ROPERTY CHART i% give us your requiremgnts. Let Us.shpvg you what we can do.
{ NO. 531 ’% 538D YEAR oF ;'CE_RA'\M[C LEADERSHIP
| gunomectonssl . AMERICAN LAVA CORPORATION
| giving mec 4 ; : _

i ' and electrical properties
of AlSiMag ceramics

A Subsidiary of Minnesota Mining and Manufacturing Company
CHATTANOOGA 5, TENNESSEE

OFFICES METROPOLITAN AREA: 671 Broad St., Newark, N. Mitchall 2.815¢ + SYRACUSE, N. Y.:

204 Hording Place, Phone 90656 CLEVELAND 5012 Enclld Ave Room 2007, Express 1-6685 « NEW

ENGLAND: 1374 Maoss. Ave., Combridge, Mass., Kirkland 7-4498 . PHILADELPHIAr 1649 N. Broad St.,

Stevenson 4-2823 = ST, LOUIS: 1123 Washmgton Ave., Garfield 4959 ¢« CHICAGO: 228 N. LaSolle St.,

Centrai §-1721 * SOUTHWEST: John A. Green Co., 6815 Qrlaie Dr.; Dallas 9, Dixon 9918 « LOS ANGELES:
5603 N. Huntington Dr,, Capital 1-9114
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RHEOSTATS =~

Al,l-cerail.lic and metal, close .
control rheostats “for unsur-
 passed dependability and
smoothness of operation. Ten

stock sizes, 25 to 1,000 watts.

~ RESISTORS

: A wide range of ‘(ig:p:endt-gble,-.-
'ﬁx_ed,' adjustable, tapped, and

non-inductive, power wire-
wound resistors. Also a wide
range of- precision resistors.

- Five compact models, 10 to
100 amperes, AC, up to 12

taps. All-ceramic and metal

‘construction. Silver-to-silver

comtacts, with self-cleaning
rotor contact.

T

i G

i 2

e
AR

Single layer R.F. plate chokes
and power. line chokes, on
steatite or plastic. cores. Pro-
tected by a special moisture
resistant coating.

WRITE on Compan
Letterhead for Catalc
and Engineering
Manval Neo. 40




FIRST

IN RESISTANCE

MiIL-R-22A
RHEOSTATS

Ohmite can furnish rheostats
to meet MIL-R-22A require-
ments in each of the 26 type
designations. These severe re-
quirements again prove the de-
pendablhty ofOhmite rheostats.
All-ceramic construction, close
control, and smooth operation
insure years of trouble-free serv-
ice. It will pay you to stand-
ardize on Ohmite rheostats,

MIL-R-26B

wire -wound

RESISTORS

Ohmite offers an unusually
complete line of tab-terminal,
ferrule-terminal, axial-terminal
tubular resistors, and tab-ter-
minal, flat type resistors that
meet the most rigid require-
ments (char. “G,” “J,” and
“F””) of MIL-R-26B. Ohmite
offers 33 of the 38 resistor styles
listed in MIL-R-26B, in a com-
plete range of resistance values.

PRODUCTS

OHMITE MANUFACTURING COMPANY, 3607 Howard Street, Skokie, llinois (Suburb of Chicago)
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T - Relays

FOR EVERY ELECTRONIC APPLICATION

Meeting Commercial and Government Requirements

OTHER PRODUCTS: Motor starting relays starters. NEMA size 1 and smaller. Low
and overload protectors for refrigeration, cost general purpose relays. Low voltage

appliance and general purpose motors, In- D.C. manual and magnetic devices.
dustrial contactors and across-the-line

tet R-B-M engineering and prociuction facilities serve you
Contact us immediately — Phone 5121

) B Controls for Electronic,
m - | Refrigeration, In-

ESSEX WIRE CORPORATION dustrial, Appliance,

Communication and
Logonsport, Indiana A#tomotive Industries

WIRE
PAODUCTS l

June, 1954—MID-MONTH-‘ELECTRONICS BUYERS' GUIDE
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EROGRESS REPORT...

SINCE OUR ANNOUNCEMENT IN FEBRUARY 1953 OF THE FIRST SUCCESSFUL
TRANSISTOR-MAGNETIC SERVO AMPLIFIER, WE HAVE DEVELOPED A LINE OF
STANDARD, AND MINIATURIZED CONTROLLERS. These . . .

- Servo Maonetics

V are neady' " wow as standard
P A compouents fon youn senve looge,

"<& : >3 o Their versatility and reliability is such that they can be used
as standard components, like a servo motor or autosyn. No
damping tachometers or power supplies are required. There
are only six connections: 2 for input, two for output, 2 for
117 V. 400 cps. Precise regulation of line voltage and fre-
quency is not necessary. Often the nameplate carries full

MODEL 420-B applications data, and system connections.

Transistor-magnetic circuit-
ry driving the MK 14 Mod
O motor. Small size, light

Beitamed niriaiy. for re- THESE AMPLIFIERS HAVE RADICALLY NEW
l:?r:ailaewri‘:g;r:;irol:::rnei“mm‘:-l CHARACTERISTICS SRS

puting loop. ® ZERO STABLE WITH LINE VOLTAGE,
TR TEMPERATURE AND FREQUENCY.

® POWER SUPPLY—400 CPS LINE ONLY.

MODEL 456-B ® BUILT IN SERVO LOOP STABILIZATION.

One premium tube, conserv-
atively used, approaches

® HERMETICALLY SEALED AND POTTED.

8 in reliability the mag out-

¢ put stage. Power gain, f

| 6X100, Zero stable to 719 o SERVO AMPUFIER ® MINIATURIZED AND LIGHT WEIGHT.
] C! Developed for potenti- ,, R gl

; i ometer  follow-up,  but

works equally well with
i synchro data. For MK?
i Mod © motor,

Bypass costly development time and de-
livery delay in your systems work with
these time-tested amplifiers. Whether
standard or special, meticulous production
techniques insure complete reliability. De-
livery on special prototypes is prompt,
because of our backlog of engineering
designs. These amplifiers are backed by
a continuing research and development
program.

MODEL 465-B

All mag circuit for MK7
Mod O motor. Full output
with 1 ompere turn of

SERVO AMPLIFIER

trol windings for any cur-

rent  sensitivity. Quick
disconnect fcnslteners :'nd TYPE 4208 SER- 12—}“\r‘*

sealed octal header. n v

X

« "SERVD AMPLIFIER

LINE VOLTAGE 117 V. 400U 400, SIONAL  Ceumrer!

OPERATING AMBIENT 55° C MAX. . \233vn
STORAGE AMBIENT 75°C MAX. _L w

12 v
FOR BUORO MK14 MOD 0 MOTOR Lai TS

Q
O MKI14  MO0D,0

pay . co INDUSTRIAL CONTROL COMPANY
‘uction group to work with you on your
WYANDANCH LLN.Y.

‘utomatic control problems?

lay we put our engineering staff and pro-

{LECTRONICS BUYERS’ GUIDE — June, 1954 — MID-MONTH 47

it

i
%



COMPLETE MILITARY LINE AVAILABLE.

1/2 watt 70°C, 3/4’
diameter minia-
turized variable
composition re-
sistor.

RIABL

Meets JAN-R-94
type RV4 |

2 watt 70°C, 1-1/8
diameter variable
composition resis

tor. Also available
with other specia

POPULAR MILITARY TYPES {LLUSTRATED.
. military features

CORRESPONNNG COMPLETE LINE FﬂR GOM' : not covered hy
MERCIAL APPLICATIONS ALSO AVAILABLE. : JAN-R-94.
TYPE 65 PE 9 TYPE 95
{(Miniaturized)

! — : : TYPE GC-95
%Pnﬁdgﬁg o W With Switch

L €2 g = o
A Ly
| UNPRECEDENTED  [¥PE c2:90]l . TYPE €2-95
— ‘Fande - Tandem
: PERFORMANCE : -
d CHARACTERISTICS
REPRESENTATIVES  CANADIAN MANUFACTURING ARFILIATE RN LA Y e KLY o
: / & Co., Lid, ~ specially designed for
A oA : military communi-

cationsequipmentsub-
. jecttoextremetemper-
| ature and humidity
ranges:—55°C to+150°C

OTHER EXPORT ...ariditytosaturation.

el
s

.
Ty

A

¥
N

MAXDAUM LENGTH OF
BUSHING THROUGH
PangL

| CAN BE SUPPLIED WITHOUT THE WATER

CHICAGO TELEPHONE SUPPLY

Corfioration

___ i,

SEALED MOUNTING SHOULDER)

WATER SEALED

AND BEARING FOR TYPE
45, 35, 90, 95, 25, 252.




ESISTO

| Meets JAN-R-94

type RV3

‘2 watt 1-1/8” diameter
riable composition
istor. Also available
th other special mili-
ry features not covered

G TO 049" 1 ais’

LOCKING BUSHINGS FOR

Meets JAN-R-94
type RV2

gl
gt

Meets JAN-R-19
types RA25 and RA30

4 watt 1-17/32" diameter
variablewirewound resis-
tor. Also available with
other special military
features not covered by
JAN-R-19,

TYPE 25

TYPE GC-25
With Switc

TYPE C2-25
Tandem

4 -a2p. neF-2 THO,

N
Ml
ii““““‘ll“l Il II=I
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o

s
XY

LOCKING BUSHINGS FOR CONTROL

Meéets JAN-R-19
type RA20




Since it pioneered the field years ago, S
includes a wide variety of instruments in a
conservative ‘rating, and fine wor
inquiries concerning special instruments to meet U

AC REGULATORS

Utilizing the original Sorensen cireuit and incorporating che

tion, accuracy. and easy maintenance.

ELECTRICAL CHARACTERISTICS

Models available

{Numbers .denote
VA capacilies)

1508
2508
5008
1000S (—2$ also)

20005
30005 (—2S also)

Input

Output

orensen has been kr
broad range of capacities
kmanship. Most items can be deliver

the acknowledged leader in el
‘to meet practically any
ed quickly in reason

nusual requirements.

SAFETY DIODE, these regulators dre noted for econ

'

95-130 VAC, 1¢ 50-60+%,190-260 VAC in r—28"
models
115 YAC ADJ. 110-120; 230 VAC with '—28"

models
Reg. accuracy +0.1% against line or load
Distortion 3% max.
P.F. range Down to 0.7
Load range 0 to full load
Miscellaneous Models 1505, 2508, 500S, 10005, 50008, 100008,

and 15

000—25 are self-contained. Cabinets

ectronic power control. Its standard line
needs; all are notable for sound design.
able quantities. Sorensen invites your

omical opera-

Lo

5000S (—25 also)
10000S (—2S also)
15000S {—2$ also)

NOBATRONS* (low-voltage, high current, regulared DC sources)

Provide stability comparable to batteries and eliminate recharging interruptions,

available for others.

fume and acid hazards, installation difficuldies.
*Reg. U.S. Pat. Off.

ELECTRICAL CHARACTERISTICS

95-130 VAC, 18, 50-60 cycles. 120/208 3¢, 4-wire

Models available input

(numbers indicate wye for the E-28-150. The E-28-70 requlres 190-260,
\éoléwsgo & current) 19 power.

Eglgﬁ Reg. accuracy 4-0.2% aguainst line or load at 105-125 v. input
E-6-100A Ripple 1% RMS max.

E-12-5

E-12-15 Load range 1/10 to full load

E-12-50

E-%g-?o Output range Adjustable =10%; down to 20% at lesser accuracy
E-28-30 Recovery time 0.2 seconds on all models up to 1 KW rating, in-
E-28-70 creasing to 0.5 seconds at 10KW

5-28-150 el

.48-15 iscellaneous Normally for rack mounti — cabinet ilabl
E-125-10 Nermal Fish e gray. weinklges e Sl
E-200-5 Meters standard in some models; available in all.
{Also- Model

SWR-5 with Note “A” model output either & or 7 volts

output either
6YDC @ 10 amp
or 12vDC @ 5
amp)

B'NOBATRONS ( high-voltage, low current, regulated DC supplies)
(A

hese Bl'Supplies have been desi T iy t ic O T d : fi

l. X gned t0 meet the broadest technical and omij q i in

; S I £ 1 nd economical requirements. The terna impe ance ngures
given are from measurements in accordance with IRE specifications for measurement of power supply inl(ernal gmpedance

EI.ECTRICAL CHARACTERISTICS

N - 3508
; 325B8 (duc:ll ) 56088 50088 600BB 1000BB
supply
Output voltage (VDC) 0-325 g 0-500 PR L7525 0L VD
- 0-500 0600 200-1000 . A
Ovutput current (Ma) 0-125 b 0-200 0-300 0-500 0-500 gtf (z“(’)‘? xgp‘l?efagi}: ‘
. * 3 multaneously.
Regulation accuracy +0.5% *0.5% *0.5% =+0.5% 0_262540' +0.5% adjusr::dusi‘rdelfeanc(?‘
- : 0.100VDC ently, but wicth a
B{PPIe (M|V RMS) 5 max. 10 max. 5 max. 5 max. 3 max 20 CemEIRRaC Rt
Bies supp y (VDC at 0-5Ma) _ 0-150 none __ 0-150__ 0-150 _ 0-150 . iR Ype
ax. i . fon .
ias circvit impedance :i?nog Ara 25000 25000 50000 x— ? single suphgl;. 1?3)3 i
ohms ohms ohms 0-175 VDC at 0-60

Internal. impedance (max.)

2.0ohms 2.0ohms 2.0ohms 2.0ohms 2.0 ohms 2.0 ohms

AC input range is 105-125 volts, single phase, 50-60 cycles.

AC valtage {C.T., unregulated) 6.3@10 - . -

6.3@10 63@10 63@15 . .-

amp. amp. amp. amp.

NOBATRON'RANGERS (Wide-range variable regulared

DC sources)

ELECTRICAL CHARACTERISTICS

Ma in a single sup-
ply. For condition
(3) maximum reg-

ulation is 1.5 wvolt. |

Input range 95-130 VAC, 1§, 50-60 cycles for SR30 and- SR100

190-260 VAC, 1§, 50-60 cycles for the SR2.
*+0.25% at any voltage setting.

These versatile and popular
n}x}s:rum¢n_ts have electrical
characteristics similar to the

Reg. accuracy

Ripple 19
T3 % RMS mox. — standard Nobatrons, except
e i 3 that output voltage is conti
Voc 5 T ?26230 ?}:leSlY adjustable. Circuirw?s‘é- Nob /
0 300 y incorpo ions obatron-R
AmPs 1-10 3-30 1-10 of the Nobit;g:xe ciig\iﬂm“ons s !
o
§ > 5 f
R R s AR



o

FREQUENCY CHANGERS

Electronically controlled, these instruments give accurace control' of voltage
and frequency, with good wave shape. They may be placed next o the
load, eliminating the need for costly installation.

ELECTRICAL CHARACTERISTICS

Input vol $5-130 VAC, 1@, 50-60 cycles for the FCD250.
nput vollage fanSe 208 or 230 VAC =10%, 1§, 50-60 cycles for the
FCP1000 and FC1000.

cycles.

Output voltage 115 VAC, l¢, adjustable between 110-120 volts
Output frequency FCD250 & FCD1000 — 400 cycles, adjustable
+10%.

FC1000 — 60 cycles, adjustable between 45-65

Qutpwt voltage reg. *+=1%

Output frequency reg. *=1% in standard model

$0.01% with auxiliary frequency standard
(fixed output)
Load range 0-250 VA in the FCD250
0-1000VA in the FCD1000 and FC1000
Distortion 5% maximum

t

+0.01% REGULATION MODELS

Extremely precise, these are nonetheless rugged, serviceable instruments.
The AC regulator is used primarly ig calibration applications; the DC
source is designed to power the Beckman Model DU Spectrophotometer.

ELECTRICAL CHARACTERISTICS

Super-accurate  load range

AC Line Input volt.
Regulatar ronge
Model 1001 Load P.F. range

Output voltage

Distortion
Time constant
Reg. acgquracy

0-1000 VA

95.130 VAC, 1§, 55-65~

0.7 lagging to 0.95 leading

115 VAC 19 fodjustable from 110-
120 volts)

3% max.

0.1 seconds

+0.01%

DC Power Input volt.
Source for range
Spectrophoto- Output
meters #1 for lamp
Model E-6/2-5
Nobatron #2 for filament
#3 for bias
Filtering
#1
#2 &3

Reg. accuracy
Time constant

95-130 VAC 1@, 50-60 cycles

6VDC adjustable =5% at 5
amperes

*4VDC at 100 Ma.

2VDC adjustable +10% at 100 Ma.

1% max.

0.05% max.

+0.01% against line changes
Output voltage is insensitive to
fluctuations in input line

TUBELESS REGULATED DC SOURCES

These units have been designe'd for heavy-duty industrial applications. Tube-
less, and utilizing magnetic amplifier principles, they offer the utmost in

reliability.
ELECTRICAL CHARACTERISTICS
MODEL MASL/15 MA2850
Input 130-230 on 208 line, l¢, 190-230, 39, 4-wire, wye, 60~
60~
210-250 on 230 line, 1§,
60~
Output 4.5-7.7 VDC at 0-100 23-32 VDC at 0-50 amperes
amperes
8.5-15.4 VDC at G-75
amperes
Ripple 1% max. RMS 3% max. RMS
Reg. Accuracy *1% against line and *1% agoinst line and load
load combined combined
Time constont 0.2 seconds 0.5 seconds
L;bRS — The characteristics are similar 0 60-cycle equipment, except that regulation accuracy is *0.3%. dixortion

|id capacities are 250, 500, 1200, and 2300 VA. NOBATRONS — With the same general specifications as 60-cycle
ruments are available with outputs of 6 VDC at 40 amperes, 12 VDC at 10 amperes. and 28 VDC at 10 amperes.

/CALLY SEALED & MILITARIZED REGULATORS

i2nts of many Sorensen instruments can be hermerically sealed by the Fosterite process ( Sorensen does this under West-
) or by standard potting. Sorensen also builds equipment to meet MIL-T-27 and JAN specifications on resistance to

. humidity, etc.

CATALOG

tion on all the instruments in the Sorensen line will be found in the new general catalog. For your free copy, write
ad to Sorensen & Co.; Inc., 375 Fairfield Ave., Stamford, Conn. In Europe, correspond directly with Sorensen A. G.,

, Zurich 2, Switzerland.

d/
.

NATION-WIDE SERVICE

Authorized Sorensen represeneatives are lisc
ed below. Look up the one located nearesc
you — don't hesitate o call on him for
consultation and advice.

CALIFORNIA — LOS ANGELES

Gerald B. Miller Co., 1550 No. Highland
Ave., Hollywod 28, Phone Hollywood
9-6305

CALIFORNIA — SAN FRANCISCO
Gerald B. Miller Co., 1334 Old County
Road, Belmont. Phone: Lytell 3-3438

COLORADO — DENVER
Ronald G. Bowen Co., 446 Broodway.
Phone: Sherman 2501

CONNECTICUT — BRIDGEPORT
Yewell Associates, 1101 E. Main St. Phone:
66-0000

DC — WASHINGTON
Horman Associotes, 2017 S. St, N.W.
Phone: Decatur 2-8000

FLORIDA — FORT MYERS
Arthur H. lLynch & Associates, P.O. Box
466. Phone 5-6762

GEORGIA — ATLANTA
Fl%d Fausett & Son, 777 Pinehurst Terr.,
S.W. Phone: Raymond 3104

ILLINOIS — CHICAGO
Loren F. Green & Associates, 4949 W.
Diversey Ave. Phone: MNctional 2-2370

KENTUCKY i
H. A. Watson, Jr.,, 817 Citizens Bldg.,
Cleveland, Ohio. Phone: Tower 1-1947

MASSACHUSETTS — BOSTON
Yewell Associates, 751 Main St., Waltham,
Mass. Phone: 3-7420

MICHIGAN — DETROIT
S. Sterling Company, 15310 W. McNichols
Rd. Phone: B'way 3-2900

MISSOURI — KANSAS CITY

Harris-Hanson Company, 7916 Posea Ave.
Phone: Hiland 6744

MISSOUR| — ST. LOUIS
Harris-Hanson Compony, 5506 S. Kings-

highway. Phone: Flanders 1-5584
NEW JERSEY — NORTHERN

RMC Associotes, 114 E. Main $t., Bogota,
N.J. Phone: Diamond 2-5343

NEW JERSEY — SOUTHERN
I. £. Robinson Co., 702 Maltison Ave.,
Asbury Park, N.J. Phone: Allenhurst 3.2402

NEW MEXICO — ALBUQUERQUE
Gerald B. Miller Co., 327 Wyoming, S.E.
Phone: 5-6466

NEW YORK — NEW YORK
RMC Associotes, 170 E. B8Oth St. Phone:
TR. 9-2023

NEW YORK — SYRACUSE
J. D. Ryerson Co., 412 E. Genesee St.
Phone: 76-8344

NORTH CAROLINA — CHARLOTTE
James L. Highsmith, P.O. Box 1011. Phone:
5-6436

OREGON — PORTLAND
James L. Kearns Co., P.O. Box 5108.
Phone: Lincoln 4747

PENNSYLVANIA — EASTERN
I. E. Robinson Co., 7217 Marshall Rd,
Upper Darby, Pa. Phone: Flanders 2-5911

PENNSYLVANIA — WESTERN
H. E. Ronsford Co., Gront Bldg., Pitts-
burgh, Pa. Phone: Gront 1.1880

TENNESSEE — KNOXVILLE
A. R. Hough, P.O. Box 1452. Phone: 7-66460

TEXAS — DALLAS
Earl W. Lipscomb & Associates, P.O. Box
8042. Phone: Eimhurst 5345

CANADA — VANCOUVER, B.C.
Frederick Goertz, Ltd., 1170 Robson St.
Phone: Tatlow 5377

CANADA — TORONTO, ONT.

Charles W. Pointon, 6 Alcina Ave. Phone:
Oliver 7984



duplex two-pen recorder

Simultaneously measures any two independent _vzfri-
ables. Two separate measuring systems, each driving
a pen which can traverse the full 11-inch chart. Any
desired combination of ranges. See Data Sheet No.

10.0-6.

duplex function plotter

Two-pen version of the Function Plotter. Plots two
different “X’’ variables as a function of a common
«y?» yariable. Wide selection of ranges for pens and
chart measuring systems. See Data Sheet No. 10.0-17.

special

recorders

narrow span potentiometer

Measures spans as narrow as 100 microvolts, readable
o0 0.1 microvolt . . . needs no pre-amplifier. Available
as a precision indicator, strip chart recorder, or cir-
cular chart pneumatic controller. See Data Sheet

No. 10.0-8.

V»-second recorder

Pen speed is only 4 second for full 11-inch chart
travel. Improved velocity damping prevents over-
shoot. Chart speeds as fast as 4” per second are
available. See Data Sheet No. 10.0-13.

function plotter

Automatically plots one variable directly as a function
of another. One variable actuates the pen; the other,
the chart drive. 11 inches full travel of both X and Y
axis. See Data Sheet No. 10.0-5a.

amplifiers

For use with converter and balancing
motor, for null detection and error signal
correction. See Data Sheets 10.20-3a and
10.20-4.

converters

Proved by years of serv-
ice in ElectroniK record-
ers. Convert low power

d-c signals to alternating
. Input . Overall Voltages at nominal fre-
Amplift S tivity*

No. I en *alts)” Yeagy quencies of 25, 40, 60 or
357504-20 80,000 3 x 10 1 x 100 ' 300}6.cycle§. For mﬂ%tde-
357504-21 80,000 1x10¢ | 3 x 106 ection or error voltage &
gggggg-s X %88 oé - :{8:2 1x 106 measurement. Extremely low thermal Q»

, ’ : 10 Be10F emf; thorough shielding against pickup. =
*Approximate sensitivity, when used with motors listed below. See Data Sheet 10.20-1. !"
|
s Electrical Characteristics of 400 cycle |
balancing motor y
) 9 } 2 Converters (60 cycle converters similar
2-phase induction, reversing except as noted)
;I‘otally enclosed, self lubricated. High torque at Driving Coil Input: 18 volts, 94 milliam-
ow speeds. See Data Sheet No. 10.20-2b. peres, 400 cycles (within 109,). (60-cycle &,
7 model: 6.3 volts, 60 ma.) ]
Ratings for 115 volt, 60 cycle operationf g;i‘ '?_;;;:‘;“g :vgf;?fo s;vi tching. quﬁd !
microvolt. 1.
gl Ugeediitph gl 54 162 333 milliampere, maximum power, 100 micro-
Maximum Torque, RS watts.
inch-ounces 85 43
mc 2 19 11 S . -
s S N ymmetry: Within 59,
Rated Torque, inch-ounces 30 15 5 5 Vibration Resistance: Qutput voltage var-
Maximum Power, 6300 at o ————— les less than 29, under accelerations up '}
inch-ounces per minute 17-18 ra;)m ggofpﬁ‘ 180105?';; 1897050 at to 10 g. 5 Al
: | U rem | rpm . b
Po;\{{eg;gg:ued, Line Field, 9.5 watts Stray Pick-up: Electrostatic: 2 x 10" volts
: Amplifier Field, 4 watts per ohm of input circuit impedance. |
tMotors for 25 and 40 cycle service are also available. Above motors may be used on 50 cycl Electromagnetic; 2 x 10°% volts, constant
yeles. to 2 x 10+ volts.
52
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!

‘ndjustable span recorder

The instrument of a hundred ranges. Calibrated dials on front
Hf the case permit adjustment of span from 1 to 50 millivolts
.. . shift of zero by plus or minus 1009, of maximum span.
\See Data Sheet No. 10.0-10. ¢~

high impedance recorder

Records data from sources having impedance ranging from

0 to 50,000 ohms, with negligible loading effect on source.
‘3pans down to 2 mv. Excellent stray rejection. See Data
ISheet No. 10.0-14. !

(

ﬂﬁﬁm&ﬂik null indicator

— The modern successor to the galvanom- .
” eter is this electronic d-c null balance
detector. Needs no special mounting.

Vibration-resistant, stable and fast.
Takes heavy overloads; no ‘loss of
spot.” Sensitivity 0.6 x 107 amp/milli-
meter. See Data Sheet 10.0-12.

Servo

, YOUR own research program can be accel-
f,, erated through the use of these and many
*[ other ElectroniK instruments, Brown Elec-
| tronic Components and special primary ele-
ments. Your nearby Honeywell field engineer
| will be glad to consult on your specific re-
' quirements. He’s as near as your phone.

MinnEAPOLIS-HONEYWELL REGuLATOR Co.,
Industrial Division, Wayne and Windrim
Avenues, Philadelphia 44, Pa.

HONEYWELL

Honeywell

TFosty i Coitiols-
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Frequency
Model No. Range MCS/sec.
MSG-1 950-2400
MSG-2 2150-4600
MSG-3 4450-8000 |
MSG-4 6950-10,800 |
MSG-4A 6950-11,500 |

LSA Laboratory Spectrum Analyzer
with 5 interchangeable R.F. heads
Frequency Range
R.F. Head |n MC
LTU-1 10 1ooo
LTU-2 940—4500
LTU-3 4480-16,520
LTU-4 15,000—21,000
LTU-5 20,850—35,000

5 interchangeable R.F. heads provide
continuous coverage from 10 MC to
35,000 MC. Single dial tuning allows
for quick and simple display of any
frequency spectrum. Frequency
dispersion from 250 KC to 25 MC

with an interna! marker measuring
frequency differences up to = 12.5 MC
on a 5 in. CRT display,

MICI'O Puwer Meter—
Model P-1

Measures RMS power from
DC to 11,000 MC, utilizing a
single power sensitive
probe. The elimination of
hot wire barreters and other
delicate components
enables the probe to
withstand overloads up to
150% without burnout or
other damage. Simple
operation. Rugged
construction.

54

Single Probe Operatlon
Power Ranges: 0.-20 mw

S

0-100 mw

Signal Generators

Direct reading,

single dial frequency
control, with internal
FM and pulse
modulation circuits,
as well as

provisions for external
synchronization.
Delayed and undelayed
sync output.
Frequency accuracy + 1%.
Attenuator

accuracy = 2 db.
Extremely stable.
Rugged construction.

ROWAVE SIGNAL ANALYZING EQUIPMENT #

[10-231.950 mMC

TSA Bench Model Spectrum Analyzer
with 3 interchangeable R.F. heads

Frequency Range
R.F. Head in MC
CSTUl 10-1000
STU-2 9154560
STU-3 4370-21,980

3 interchangeable R.F. heads provide
continuous coverage from 10 MC

to 21,980 MC in a portable,
table-top spectrum analyzer. Single
dial tuning allows for quick and simple
display of any frequency spectrum.
Frequency dispersion from 250 KC to
25 MC with an internal marker
measuring frequency differences up
to & 12.5 MC on a 5 in. CRT display.

June, 1954 —
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Klystron Tube Testeyr—
Model K-100

Compact, portabie
instrument designed to test
performance quality of
all commercially available
klystron type tubes. 4
Provides complete metering j
facilities, control adjustmentss
and convenient tube data &
chart. Safety features. ,
i

,q‘i
}
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complete coverage of the range 10 to 50,000 MCS/SEC.

e e

Signal Generators—12.7-39.7 KMC—A new line of signal generators cov-
ering the K and Q Bands. Internal square wave modulation and provisions
for external modulation. Power meter to check internal RF. and external

Signal Sources
Microwave power output with
a direct reading, single dial

frequency control. Provisions source R.F. Power.
for external square wave and Signal Sources—12.7-50.0 KMC—A new line of signal sources providing
FM modulation. microwave power in the K, Q and V Bands. Internal square wave modula-
Mode! KX, Klystron Power Sup- tion and provisions for external modulation.
ply, especifxlly designed f(_)r — STl Sighal—]
Polarad Signal Sources Is Generators Seurces

i i F ncy R |
available. Works with all 5 e requiﬁ Izg/lcangeModel o,
models. Has 1000 cps square M. SEXL2 (128 10175 | SS1218

~5G6178° [15.75t0 16.25 | $8-1516
“$G-QK368* |16.25 to 16.75 | $5-1617
7$G-6253 |18.0 to22.0 | §5-1822
7$G-6254 122.0 t0250 | $8-2225

wave output for modulating
purposes. Stable output.

] MINIMUM POWER AVAILABLE FROM POLARAD SIGNAL SOURCES B ‘Sc‘-ﬁl’fzq? }2,7T27 t0 30.0 §8-2730

i IN THE RANGE OF 650 TO 10,750 MC $G-0K140 |29.7 t033.52 | $8-3033

4 MOOEL MODEL MODEL MOOEL MODEL a T3G-0KZ91 [33.52 to 36.25 $5-3336

'\ R B sso-ﬁgomc 1oso-sszLsoMC 2zoo§:sssomc AJSOS-:;‘SOMC aoooqsos_‘;somc [- SGQK?QQ ,3—5.1_—10 39.7 53-3530

3 MINIMUM Low Range 150 80 15 10 13 R 37.17 to 42,6 [8S-3732

e w3 |2 |2 | B |3 | | LT oS00 ssatso
‘i’r;v—lded :wlh in?e:r;l pulse and F!4 modulation.

AT R
| Sweeper—Model | Spectrum Analyzers

3

Frequency Range
Model No. KMC

SA-X12 128 to 175
SA-6178 157510 16.25
SA-QK368 | 16.25 to 16.75
SA-6253 180 t022.0
SA-6254 220 t0250
SA-QK289 | 27.27t0 30.0
SA-QK140 | 29.7 t0o33.52

/i new X-Band Sweep Generator provides R.F. energy swept Zi:gﬁ;:; 22?2 ;Z 22'35
‘ontinuously from 8,500 to 9,600 MC. Allows the use of ' i
gHF testing techniques in the microwave region. Two in-

|ependent sweep amplifiers provide a simultaneous visual A new line of portable spectrum analyzers covering the K and Q Bands,
lisplay of reflection and transmission characteristics. presenting the frequency distribution of R.F. energy on a 3 in. CRT display.

The units are self-contained including an R.F. section, display unit and

+ w o wioiie s ASAIIIIA

EgutputVariation: + 1 DBmax. | Frequency Range: 8,500-3,600 MC

Sweep Rate: 12 CPS. Output: +4- 12 DBM. power supply.
.
\ 10 cPs - 20 M|
j Wide Band Video Amplifier—

Model VT

An oscilloscope deflection
amplifier for the measurement
and viewing of pulses of short
duration and rise time.

Frequency Response: flat from

10 cps to 20 mc.
Amplifier Gain: 320 (50 db.) ELECTRONICS
Phase: Linear with frequency. CORPORAT|0N

Output: 120 V. pk. to pk.

100 METROPOLITAN AVENUE
BROOKLYN 11, NEW YORK

ﬂ: REPRESENT&TIIVdES[ * Albugquerque + Atlanta « Boston Chicago ¢ Cleveland < Fort Worth ¢ Kansas City * Los Angeles New York
iladefphia = San Francisco * Seattle * St. Paul * Syracuse Washington, D. C. * Canada, Arnprior—Export: Rocke International Corporation
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& B/W EQUIPMENT

TV PICTURE AND SIGNAL GENERATING EQUIPME

Vertical Drive Signai

Black & White Synchronizing Generator—Model PT-104

Same as color synchronizing generator. Furnished without
Subcarrier Frequency Generator.

(3 Video Monitor—Model M-200

Consists of two portable units
—~uses 15 inch RCA tri-color
Kinescope. Checks quality of

NTSC color video signals in
studio, on transmission, or in
factory. Excellent synchronizing
stability. Displays highest
definition transmitted pictures
with exceptionally good color
rendition. All controls on front panel.
Instrument may be rack mounted or
employed as field test equipment.

Signal Polarity: Positive, Negative, Baianced |

Input Video Signal: 0.5 to 2.9 Volts, peak to peak

Input Impedance: 66 mmf across 2.2 megohms

Resolution: 250-300 lines (Full Utilization of NTSC |

o Color Signal Bandwidth) |

Linearity: Better than 2% across raster ;
Horizontal and Vertical

S

Power SuppiAies‘

PT111 250300V, 100-400 Ma
PT-111D* 250-300 V. 100400 Mz
- gl 0
| PTIIZ Eso-aoo\v. 150-800 Mz
*Double Qutput -

e
REPRESENTATIVES: Albuquerque * Arnprior,

56

Calor] Synchronizing Generator—Modil PT-201

ishes NTSC color TV subcarrier frequency
Egrrrllgf)niit and contains divider network to yield 31.5 KC
signal. Provides driving, blanking, and synchronizing
pulses, as well as vertical anq'honzontal dots fpr_ '
linearity checks. Utmost stability assured by driving al
pulses from leading edge of crystal controlled oscillator.

Qutput Signals: (4 to 6 Volts, 75 Ohms, |
0s..& neg. palarity):

Synchronizing Signal

Camera Blanking Signal

Horizontal Drive Signal

Tomposite Video Output
N[§(? Color Subcarrier Freq. (3.579545 mc/s)

Subcarrier Frequency Generator
—Model PT-202

‘Modifies any existing standard (B/W)

synchronizing generator in accordance with

NTSC color TV standards by supplying NTSC
color subcarrier frequency of 3.579545 mc/s
=+ 0.0003%. Also, contains divider network

to yield 31.5 KC signal.

L

:’MBHETNBT" Eﬁutpuf Voltage 7§ Output 'Curre?ﬁ“"}
PT-110 400-450 V.,

Canada » Atlanta » Boston « Chicago + Cleveland « Fort Worth + Kansas Clty »

Hmmasrmmeas TV MIONITORING EQUIPMEN

Studio Picture Monitor—Model M-105

A portable instrument used to check the
picture quality of video signals in either a
black/white or color television system.

The unit employs a 1212 aluminized
kinescope and is capable of presenting high
definition transmitted pictures.

Signal Polarity: Positive,
Negative, Balanced

Input Video Signal: 0.25 to
:2.0 Volts, peak to peak

Input Impedance: 66 mmf
,across 470,000 ohms

iRetrace Time: 4 microseconds
:Resolution: Greater than

450 lines

|

Other Monitors Available:
Model M-102: High quality
picture and wave form
monijtor.

Model 102MPS: 7~
Kinescope, portable
picture monitor.

250-300Ma

June, 1954 _

Los e
Angeles « New York Philadelphia + $an Francisco » Seattie » St. Pau) = Syracuse » Washington, 0. C.

[Mpar cenerator—Model PT-203

Provides color TV test signals, NTSC
standards, for color TV equipment,

networks and components. Supplies

complete composite video signal in th
form of seven fundamental color bars
simultaneously with seven gradations g
gamma bars.

Output Signals: Composite Video
(2 outputs) (Sync. negative & positive)
Signal Information:

7 Bars of Color

7 Bars of Gamma Gradations

White Dot Pattern (Vert. and Hor.)
Ext. Video Input for Mixing:

2 Volts neg. polarity

Other Equipment Available
An NTSC Color TV Flying Spot Scanner,
furnished as a completely packaged un
supplying a standard color video signal.
And, a Monoscope Signal Source—
Model PT-102 used for transmitting a
laboratory quality black and white
test pattern.

Portable Wave
Form Monitor—
Model T0-1
‘Portable
instrument
designed for
waveform
analysis and amplitude measurement

of NTSC color and B/W video signals in
television circuits. It may be used,
however, as a general purpose instrument.
Means are provided for calibrating or
comparing signals observed, and for
selecting desired vertical amplifier
bandwidth.

Deflection sensitivity:
Greater than 0.1 Volts/In.
Hor. expansion: 20 tube diameters
Input Signal Level: 0.05 to 300 Volts
peak to peak
Frequency Response Vertical Ampifier:
I.R.E. —3.5dbat2mc.

Normal —3.0 db at 4 mc.
Line Test—3.0 db at 6 mc.

IGENERAL EQUIPMEN

ELECTRONICS
CORPORATION

100 METROPOLITAN AVENUE
BROOKLYN 11, NEW YORK
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GABRIEL

| S D VANCED

- research

;integ,rutetl’ t(||1rott!gh =ANTENNA
P PERFORMANCE

GABRIEL MICROWAVE ANTENNA

Field proved the world over, Gabriel Paraholics are produced for
commercial, industrial, and military frequencies.

Request Catalog EMP for complete specifications in these and
other frequencies.

7000 me. — 7000 me. Railroad Microwave System Operates
in mid-west weather conditions ranging from —27° to 110°F —
and often mounted where difficult access makes reliability
critical. Photo courtesy of Philco.

Important features are COMPLETE COVERAGE — 5925-7425 m¢
- HIGH GAIN —to 42.5 db over isotropic source - LOW VSWR
—1.13 max. - LOW SIDELOBES — better than 22 db down.

2000 me. — 2000 mc. NATO Mohile Military Microwave
Relay 24-channel communication relay using Gabriel 2000 m¢
offset feed antenna. Broadband characterjstics of Horn Feed
cover entire 2000 me band.

Important specifications are HIGH GAIN — better than 30 db over
isotropic source - LOW VSWR —1.2 max. over 1750-1990 me
band - BEAMWIDTH — H plane 6°, E plane 5.7° - LOW SIDE-
LOBES — hetter than 23 db down.

GABRIEL HIGH GAIN
UHF-TV BROADCAST ANTENNA

From station after station, in metropolitan and smaller com-
munities, come verified reports of increased signal coverage —
at relatively low cost — with Gabriel’s radically new trans-
mitting antenna.

Request 24-page Report ETV for complete performance
characteristics.

Important features are: HIGH GAIN —25 and 14 power gain
models available - |IDEAL VERTICAL PATTERN — Cosecant
squared radiation pattern for uniform field strength - SHAPED
HORIZONTAL PATTERN — Omni-directional or cardioid as site
requires - NULL FILL-IN — standard on all models - TROUBLE-
FREE — mechanical design with greater strength, no de-icing, no

Yo 0N :.. insulator except as seal - ELECTRICAL BEAM TILT .7° if desired.
if %»i\z;y i few ¢ ‘?i - g i

& e S P T e
h‘%; e s GABRIELCOMMUNICATIONS ANTENNAS

A complete line for wide-range dependable mobile communica-
tions for increased signal power with wider coverage at great
savings over cost of high power station and mobile trans-
mitters. Request 24 -page Catalog EMC.

HIGH GAIN BEACON ANTENNAS — Gabriel HW series covers
450-470, 144-174, 108-144 mc bands. Gain up to 6.5 db over 2
wave dipole, with equal power radiation in all horizontal directions
and low VSWR.

MOBILE ANTENNAS — Gabriel's complete line with bases,
springs, and rods, meets every mohile communications need.
Typical models are famous “disguise” Model SPPB-71 for all
police frequencies; Model SPP-3 series of swivel-hase, spring,
and whip antennas; Mode! SPP-18 roof-top model for 140-165 mc.

THE GABRIEL COMPANY

.;l,TRONICS BUYERS’ GUIDE — June, 1954 — MID-MONTH

"GABRIEL ELECTRONICS DIVISION

ENDICOTT STREET, NORWOOD, MASS.

From Gabriel's integrated facili-
ties for development and pro-
duction came the unsurpassed
antenna performance shown
here . . .

Gabriel integrates its antenna
specifications with your system
requirements. Ask a Gabriel
Field Consultant for recommen-
dations.
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Electronic Voltmeter

R

INFRASONIC to 30 ke  MODEL 316

20 mv—200 v pk-ta-pk

AUDIO to 150 kc MODEL 300

Voltage Range. . . ... o P nORERE R0 ETs Imv—100v Voltage Range. ... Pernens X 20k

. — 150k Frequency Range.......ooeonnens 0.05 cps—30 ke
Frequency Range........ 5 o PP 10cps—1 < (Down to .01 cps with corrections)
Accuracy.......... o T X 2%, ENTIRE RANGE ACCURACY + v vrsnonenn E— 3% ENTIRE RANGE

Input Impedance....,.... Y2 meg shunted by 30ppf Input Impedance. ...... 4.4 meg shunted by 50 puf

TRUE RMS INDICATION MODEL 320
Voltage Range. .. ......... 100 yv—320 v

SUB-AUDIO to 150 ke MODEL 3028

Battery Operated Frequency Range.......... 5 ¢ps—500 ke

Voltage Range .. . ............ cves.:. 100pv—100v e E———— 3% 15 cps —150 ke

Frequency Range. .. ....... no o YN 2cps—150ke 5%, elsewhere

AQEUFACY . o e vveeeerenaennnense.. 3% 5cps—100ke Stability of Internal Calibrator....... 0.5%
5% elsewhere Input Impedance . . .

10 megs shunted by 25 ypf below 10 mv

Input Impedance ....... 2 megshunted by 15 puf*
10 megs shunted by 8 puf above 10 mv

PEAK""O'PEAK MODEL 305 Voltage Range........ 0-10 v RMS; Pk-to-Pk; or DC

VoltageRange.............. 1mv—1000v pk-to-pk Frequency (Std Model). ... ........... it 1 ke

| Frequency Range......., 10c¢ps—100ke (sine wave) (other volues on special order)

Pulsewidth. .........cvvene.... 3psec—250psec Accuracy (long term). . .Better than 0.5% above 1 mv

MinRepRate............... ..... 20pulsespersec Distortionand Hum. . ............. Less than 0.5%

Accuracy.......... T T e 5% for pulses Setting Resolution . . . Approaches 0.01% above 10 my

Input Impedance. ... <+ 2 meg shunted by 15 ppf* Output Impedance (AC)...... 2-20 ohms depending

on range setting

AUDIO to 2 mc MODEL 310A SENSITIVE INVERTER  MODEL 700
Voltage Range .. . o.ooovvvvnnennnn.. 100pv—100v For Measuring DC Voltages when
Down to 40 uv of reduced occurocy combined with any AC Voltmeter

Frequency Range..... Ve 10cps —2me ValtageRange. .................... 1yv—100v DC

As null detector Scps—dmc Ratias DC Input ta RMS Output. ....... 1:100 & 10:1

Accuracy. .. .yienieiniesn. cownns 3% 10¢ps—1Ime ACCUraCY . oo ei ittt i 1% 100pv—100v

5% elsewhere Input Resistance....,......... . >10 meg for 1:100

Input Impedance........; 2 meg shunted by 15upf® 50 meg for 10:1

AUDIO to 6 mc MODEL 314

DECADE AMPLIFIER MODEL 220A
Voltage Range . .. ........covvuun., Tmv—1000v
(100yv—1mv without probe) For Increasing the Sensitivity of any

Frequency Range......... ol BN N... 15¢ps—6mc 25 Vailmeterlby 19%F OB limss
ACCUracY. . covvuvvnnn. R . o B2 3% 15¢ps—3mc Voltage Range.................... -+ 10pv—50mv
5%, elsewhere Frequency Range..... & EENIIE AR 10cps — 150ke
Input Impedance. . ... . . . 11 meg shunted by 7.5 pyf Accuracy ... .. ....... e, 2%, ENTIRE RANGE
(1 meg shunted by 25upf without probe) Input Impedance.......... 5 meg shunted by 15ppf

ACCESSORIES are available for all voltmeters to extend voltage measurements down to 20 uv and up to 10 kv

and to measure alternating curren.fs from 0.1 vamp to 10 amp, and to provide DC from the Model 300 Voltmeter
to drive external recorders or remotely located meters.

. Famous for SENSITIVITY « ACCURACY - STABILITY

Each Ballantine Voltmeter

® Has only ONE voltage scale with decade range switching.

® Responds to the avera i
] ) ge value of the input voltage wave
® Provides ‘the same accuracy of reading ot ALL points on thus avoiding *t " di i °

the logarithmic voltage scale. 9 lurnsover” diserepangy.

BALLANTINE LABORATORIES, INC. |

100 Fanny Road, Boonton, New Jersey

® Has ¢ linear decibel scale.

WRITE FOR MORE DETAILED INFORMATION TO —

*Shunt capacitance is 8ypf on oll ranges except two most sensitive ranges.
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S wdana o for your conveniencel

General Ceramics ALUMINA CERAMIC'

*Conforms to the requirements of Grade L-5A in accordancé with JAN-1-10.

OLDERSEAL HERMETIC TERMINAL

? THE ITEMS SHOWN ARE STANDARD STOCK
| TERMINALS, DIMENSIONAL TOLERANCE, | A : .
| £114% BUT NOT LESS THAN *+.010" o High Mechanical
|

Strength
WA N

* Resistance to

Installation
o Permanent
Hermetic Sealing

PART voLTS

NUMBER RMS
t A | M E
DAL4267 400 = A c NSt ONS

! DAL4268 SONB’\J‘ |25

22 ——
DAL4269 gop 8’5\*u50 &
DAL4270¢ 10000 1187 3 128 ——
2

F __

B “ Thermal Shock

I@ i & ! | 1 -Fast,%;g‘; i
, 1 .

These terminals are mude of glazed Alumina Cer- mersion in 60/40 solder at 450°F for 12 minutes

amic. Lugs and eyelets are hot tinned brass and for dip soldering will not injure the metallic coat-
i metallized areas are silver fired on ceramic, copper ing. For complete information and quotations call,
g electroplated and tin fused for soft soldering. Im-  write or wire today.

VALLEY 6-5100
OFFICES and PLANT: KEASBEY NEW JERSEY

o, CERARICS CORPOKATION /t

SYEATITE imsurATORS

y CERAMICS CORPORATION

RS OF STEATITE, ALUMINA, ZIRCOH, PORCELAIN, SOLDERSEAL TERMINALS, LIGHT DUTY REFRACTORIES, CHEMICAL STOHEWARE, IMPERYIOUS GRAPHITE, FERRAMIC MAGKETIC CORES

L_TRONICS BUYERS' GUIDE — June, 1954 — MID-MONTH 59




60

THIS BOOK DOESN'T

..« but it’s full
of ideas
you can use

SUCCESSFUL developments in the electronics field de-
pend mainly on three things: ideas . . . experience . . .
facilities. This book is full of all three.

Just a short request on your letterhead . . . or the coupon

below . . . will bring this valuable book in the mail to
you at once.

Thompson cts, Inc.

ELECTRONICS DIVISION o 2196 CLARKWOOD ROAD, CLEVELAND 3, OHIO

5

~

T

i S - oo B ~
E...'....‘.........".‘..OC....0‘.1‘;

i . Thompson Products, Inc.

§
Dept. BG, Electronics Division 1
2196 Clarkwood Road, Cleveland 3, Ohio E
¢
| Please send me a copy of Electronic Advancement, 1
é Name Title___ 5
o : Company.
,f ; i Address
e d 3
g . City Zone State___
g . : e s D e e e “
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‘GENERAL
5 *REG.
IERAM.CS TRADE
| MARK

2R, /// in standard types that

'\ﬁ%‘/j’rﬂ’:&'l!rz";nr S.~ T A _N . Dx A R D

PART'NO.
F-394
. :.. i F-2'59
. F-262
F1091
. F-109-2
c 0 F-109-3
. F-226-1
. E226-2
 F-268-1
F-268-2
F-268-3
LF‘I'OIB Gy

- DM RNN NN
~CHAMFER

s TANDARD

YABLE OF MAGNETIC PROPERTIES OF FERRAMICS®

PROPERTIES UNIT A B (S D E ' G H H-1 1 I N O Q %
Initial Perm. at 1 mc/sec. e 20 95 250 . 410 750 410 - BS  50 900 330 200 1000 125
*Max. Perm. i = 100 183 1100 1030 710 3300 4300 3800  3000° 750 500 2000 400
*Sat. Flux Dens. . GAUSS 1500 1500 4200 3100 3800° 3200 3400 2800 2000 2900 3000 3600 3300
*Residual Mog. GAUSS 1000 830 2700 1320 1950° 1050 1470 1500 760 1600 2300. 1100 1050 _
*Coercive Force QERSTED: 5.0 - 3.0- 21 - R0 e R gsR TR e 18 .35 .30 .80 50 35 2.0 4
. Temp Coef. of Initial Perm. . %4/°C as .04 40 30 25 13 .56 .80 30 22 4 A48 J0max 3
€ Corie Point /°C 300 260 -,-330 185 10 160 150 - 125 70 . 180 290 140 350
Vol. Resistivity High Med.  Med.  High Med.  High  Med. ' Med . Med.  Righ High  Med.  High
Loss Factor: —-—]—a : - e S .
MY mes/sec. o 05 00016 00007 00005 00008 00008 .00030° 0004  .0003 000055 000035 00025 000024 i
At 5 mes/sec. - .0007. .00t 0008 © 0032 .0020 - .00075 00155 - .0010 .0050  .0004 00012 .0030  .00004 £
*Measurements made on D.C. Ballistic.Galvanometer with Hmax == 25 ocersteds. Above data is bosed on nominal values,
¥ —— S L e e ekt Ui R et o b e e M O e B4 e E e et SR oo e
! The above standard items are available in all of the types of and sizes of cores can be made of the above materials to your
Y Ferramic material shown in the table of properties. Other shapes design. For further details or quotations call, write or wire today.

/ K\ \
= | . ;
" oL G W/CERAMICS CORPORATION

3YUATITE ymauLATONS

i General Offices and Plant: KEASBEY, NEW JERSEY
ERS OF STEATITE, ALUMINA, ZIRCON, PORCELAIN, SOLDERSEAL TERMINALS, LIGHT DUTY REFRACTORIES, CHEMICAL STONEWARE, JMPERVIOUS GRAPHITE & FERRAMIC MAGNETIC CORES
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'By-Pass DISCAPS TYPE

. .00015 0015 003
5 .00047 .002 .004*
5 .00068 2x.001 .005*
5 .0008 2x.0015
5 001 2x.002*
o o R
GMV POWER FACTOR: 1.5% Max. @ 1 KC (initial)

~ WORKING YOLTAGE: 1000 V.D.C.
TEST VOLTAGE (FLASH): 2000 V.D.C.
 LEADS: No. 22 tinned copper (0246 dia.)

e

‘ -
| - 3[R (rme
t SN 100

B L

e
wnlo /
W RMC
c\?o{ ?

“

POWER FACTOR: 2.5% Max. @ 1 KC (after humidity}

ﬂ N EVL AN
AN A

610

01* .01
+20% .02
02* 2x.004

+80%—20%

© *Rated 600 \V.D.C.W. Fiaish 1es1 200 V5

INSULATION: Durez phenolic——vacuum waxed

INITIAL LEAKAGE RESISTANCE: Guaranteed higher
megohms i (SIS pose AR e -

AFTER HUMIDITY LEAKAGE RESISTANCE: Guaranteed higher
than 1000 megohms 3 - ’° . i

than 7500
i R i

e
s o .
200t

TC 1/ Dia. 5716 Dia. 1/2 Dia 5/8 Dia. _ 3/4 Dia.
,, 2;80 ; 13 MMF 4- 9 MMF 10- 20 MMF =
N3 | 21 Tk 28 47 48- 62 MMF 63100 MNF 101-150 MR
R 18- 27 28 47 13- 62 63-100 101-150
N 15 > 15 s §f gg gi ?g 69-110 111-150
g | Ik L5 & 31- 75 76- 90 o113 151150
UN-a0 | 320 1. g i 76-100 101-150 151-190
SON-750 | 5. 25 %. 56 e 81-120 121-200 201-240
SN0 |15 50 51.100 o L 181-300 301-350
L N2200 | 4775 76-120 121200 zgllggg 251-330 331-560
- 276-470 471-560

- POWER FACTOR: Over 10 MMF less than .19
- cycle. Under 10 MMF less than .29

| WORKING VOLTAGE: 1000 V.0.C.
e *;EST VOLTAGE (FLASH): 1750 V.p.C,

~ CODING: Capacity, tolerance and TC
. INSULATION: Durez phe

S et

at 1 mega-
at 1 megacycle.

3 stamped on disc
nalic-vacuum waxed

62

SPECIFICATIONS |

Temperature coefficients 'up to N-5200 available on E‘zpeﬁcic:.i.‘

Fiess HUMID(T'Y LEAKAGE RESISTANCE: Guar
: No. 22 tinned copper (.026 dia.) :
TOLERANCES: +5% +10% +20% ; NN
These capacitors conform tq the—‘ : Q

’ RTMA specificati ) e :
The_ff’f_ﬁ’i"j_‘}"f e e pecification for Class 1 ceramic condens

will not change under voltage.

June. 1954 — MID-MONTH — ELECTRONICS BUYERS’ GUIDE"I



l'able Capacﬂ'y DISCAPS TYPE JL

xtended Temperature: Range .

!;Io 330 MMF— 331 to 800 MMF 801 to 1500 MMF 1501 to 2000 MMF 2001 to 3900 MMF

| POWER FACTOR: 19 max. @ 1 K C linitiol)

L POWER FACTOR: 2.59% max. @ 1 K C, after humidity
WORKING VOLTAGE: 1000 V.D.C.
TEST VOLTAGE (FLASH): 2000 V.D.C.
LEADS: No. 22 tinned copper {.026 dia.)

ot & the MOY SAVING Replacement

s e AR A T B

S
."“~\

A e o e

3901 to 5000 MMF

SPECIFICATIONS

INSULATION: Durez phenolic—vacuum waxed
INITIAL LEAKAGE RESISTANCE: Guaranteed higher than 7500

megohms
AFTER HUMIDITY LEAKAGE RESISTANCE: Guaranteed higher than

1000 megohms
CAPACITY TOLERANCE: +10% +20% ot 25° C

K

for Mica and Tubular Ceramlc Condensers

o HIGH VOLTAGE DISCAPS

for yoke and other applications

SPECIFICATIONS

POWER FACTOR: .19 Max. @ 1M C {initial)

POWER FACTOR: 2.5% Mox. @ 1 M C, after humidity
WORKING VOLTAGE: 2000, 3000, 4000, 5000, 6000 V.D.C.
TEST VOLTAGE: 4000, 6000, 8000, 10,000, 12,000 V.D.C.
LEADS: No. 22 tinned copper (.026 dia.)

INSULATION: Durez phenolic—vacuum waxed

INITIAL RESISTANCE: Guaranteed higher than 7500 megohms

AFTER HUMIDITY LEAKAGE RESISTANCE: Guaranteed higher than
1000 megohms

TOLERANCES: +5% +10% +20%

Now available in ah-y capacity between 5 MMF and 330 MMF

I DISCAP
ZERAMIC

L.PACITORS

Bk 2 A e B

RADIO MATERIALS CORPORATION
GENERAL OFFICE: 3325 N. California Ave., Chicago 18, Hil.

"FACTORIES AT CHICAGO, ILL, AND ATTICA, IND. |
DISTRIBUTORS: Contact Jobbers Sales Co., P. 0. Box 695, Fairlawn, N. J.
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FOR POWER SUPPLY
AND ELECTRONIC. .

APPLICATIONS -

Over a half-century of experience in the
wire industry . . . a development laboratory
constantly searching for improved materials,
better construction . . . the finest equipm'ent
for extruding rubber, neoprene, polyvinyl
chloride, polyethylene, nylon, and other
insulating materials . . . highly skilled
workers . . . a rigid quality control system
.. . all combine to assure you that Whitney
Blake cord and cable are the best available.

We are prepared to help solve your cord
and cord set engineering problems as well
as to furnish a wide variety of products
under the following general classifications.

ATLANTA, GEORGIA
1447 Peachtree St.,, N, E.
Telephone: Emerson 2683

CLEVELAND 16, OHIO
19115 Detroit Rd.
Telephone: Edison 1.7737

CHICAGO 12, ILLINOIS
3145 Carroll Avenve
Telephone: Van Buren 6-0020
TWX:CG 1708

DALLAS 12, TEXAS
5005 Lovers Lane
Telephone: Dixon 6272

KANSAS city, MISSOUR]
213 W. 75th Street
Telephone: Emerson 4900

LOS
(San
Box

Telephone: Whitecliff 8-2122

Francisco Area)
1362

FEATURE ADVANCED DESIGN
PROVIDE LONG
DEPENDABLE SERVICE

MICROPHONE CABLES with neoprene jackets. Write us about our nev;_
microphone cord with semi-conductive cotton shield. It has improved
flexibility and longer service life with excellent electrical characteristic,

EmEm———

TELECABLE  Multi-pair Intercommunication Cables with semi-rigid
Plastite insvlation and Plastite jacket 6, 11, 12 and 26 pair in #2}
and #22 AWG. Light weight for easy installation. Water resistant for
vse in damp ducts. Other constructions upon request. ;

DYNAPRENE® neoprene jacketed cord and rubber jacketed cord for
power supply. Llisted by Underwriters’ Laboratories.

|
CORD SETS and CABLE ASSEMBLIES custom built to your ',1
specific requirements.

Using either standard cordage or cord designed to fit your |
particular application, Whitney Blake can fabricate regular
line cords or special purpose cords having attached or
integrally molded rubber or Plastite fittings.

LOS ANGELES 49, CALIFORNIA
12243 Shetland Lane
Telephone: Arizona 9-0701

ALTOS, CALIFORNIA PHILADELPHIA 10, PENNSYLVANIA

1541 Land Title Bldg.
100 South Broad Street
Telephone: Rittenhouse 6-4067

& WHITNEY BLAKE o,

\

105 PERSHING STREET

HAMDEN, CONNECTICUT
Telephone: Chestnyt 8-5515 TWX: NH84

64
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 for cramped quarters

Cc747

65° angle 45° angle
Miniature choppers fitting
7 pin base and shields
C747A A175 CHOPPERS

Shown are five of our SPDT, break-before-
make, standard choppers. Hermetically
sealed, octal base, 1V, can diameter,
seated height 254 max. All five show out-
standing life and performance, operate
between —70°C and 100°C, model A100

3%
400 v
65° phase angle

6V

madel A100 will operate perfarms up ta 200°C. Mode! A580 cor-
30° phase angle cantinuously at a 200°C rects to a zero angle with external .04
A brand new ambient. mfd. Many other types are alsa available

60 NV

model for immediate delivery.

PULSE TRANSFORMERS POWER—AUDIO—FILTER TRANSFORMERS

AIRPAX has a lot to offer in transformers.
Fully qualified under MIL-T-27, we have
an unusually well equipped laboratary, pro-
duction facilities for competitive prices,
experienced and trained engincers for top
design and quality.

The Fosterite process offers a method of
encapsulation which permits great savings
in weight and size, yet hermetically sealed
and void free. Considerable skill is re-

© Airpax has the engineering

ability, experience and fa-
I cilities for difficult pulse

problems. needed.

quired in its application—we have the skill

Magnetic Amplifiers

Magnetic amplifier designs to fit your
problem completely require good and
careful engineering. We will welcome a
chance to show you our personal interest
in your application.

TR

Toriodial windings

VIBRATORS

400 cycle vibrators permit great saving
in space and weight. Transformer size is
drastically reduced, filter components are
much smaller.

vibrator power

A1220 supplies

Model A1220, a standard Airpax supply,
weighs less than 2 Ibs., delivers 150 volts
at 100 ma. completely filtered, from 6, 12
ar 24 volts DC. Many other designs are
available, to fit your specialized need for
less weight and size.

PRODUCTS
COMPANY

fAsk our
4ES OFFICES

i

©® SEATTLE, WASH.
Ron Merritt Co.

120 West Thomas Street
Garfield 6644

CRONICS BUYERS’ GUIDE — June, 1954 — MID-MONTH
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® NEW HAVEN, CONN.
Waters Electronic Parts Corp.
1150 Whalley Avenue
Fulton 7-6760

® WALTHAM, MASS.
Waters Electronic Parts Corp.
4 Gordon Street
Waltham 5-8844

® NEW YORK, N. Y,
Cooper - Di Blasi
259 West 14th Street
Watkins 9-3920

® SILVER SPRING, MD. @ BRECKSVILLE, OHIO
L. G. White Co. Allen Nace Co.
8641 Colesville Road 7601 Parkview Road
Juniper 8-2808 Jackson 6-7300

® DETROIT, MICH.
Tant Enterprises
16254 Meyers Road
University 4-0738

® CEDAR RAPIDS, A,
George E, Harris & Co.
322 Dows Building
Phone: 2-6302

® WINSTON-SALEM, N. C.
L. G. White Co.
P. O. Box 2356
Winston-Salem 5-3612

® KANSAS CITY, MO.
George E. Harris & Co.
6315 Brookside Plaza
Delmar 9600

® SAINT LOUIS, MO.
George E. Harris & Co.
6635 Delmar Bivd,
Volunteer 3-6550

® WICHITA, KANS.
George E. Harris & Co.
1734 North Hillside
Phone: 62-2731

® SAN RAFAEL, CALIF.
Robert Pflieger Co.
55 Blossom Drive
Glenwood 4-6896

® LOS ANGELES, CALIF.
V. T. Rupp & Co.
2230 West 11th Street
Dunkirk 3-4197

® GRAND PRAIRIE, TEXAS
George E. Harris & Co.
113 N. W. 2nd Street
Mohawk 2-5424
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CATHALOY ABO™ For long life

This is an active grade 0.1% aluminum-nickel alloy designgd
for use in high speed electron tube production. Exhaustive
testing has confirmed it as a preferred replacement for
active alloys with silicon and magnesium reducing clements.
Its chief advantages are long life, rapid activation, no inter-
face impedance, no inter-electrode leakage caused by sub-
limed films, and a high emission value.

Composition

Aluminum........07/.12% Copper........... 0.10% max.
Silicon........... 03% max. Carbon............. 08% max.
Magnesium. ... .[01/.06% Titanium... ... ....02% max.
11051 PP 0.10% max. Nickel plus Cobalt..99% min.

Manganese . . . . 0.12% max.

Physical Properties

Density......... .. .. .322 1b./cu. in.,

Temperature coefficient

of resistance. .. . .00895 ohm/ohm/°F. (32°—212°F.)

55.08 ohms/Cmf (68°F.)

jocirieal rasistivity, ...
s Aoa) st sy 3159.18 ohms/Cmi (1000°F.

Temperature coefficient

of expansion. . 8.97 x 108 in./in./°F. (68°—932°F.)

Mechanical Properties™ ™

Yield
STtensilteh Str(;?ugth
ren 1000 psi El i
Temper (x 100()gpsi) ((;.‘2% offss;t) lyinn ‘2°irr‘1?:iggn ggfgr\:v:sg
Annealed 75 max. 15/30 55/30 B70 max.
Half hard 70/90 35/75 27/12 B65/80
Hard drawn 90/120 75/105 18/8 B80/100

Cathaloy A30 is used wherever an active alloy is now
specified. The new features of this material will permit long
life with freedom from interface buildup. It is recommended
for genera) purpose entertainment type electron tubes.

*Reg. U.S. Trademark **Manufactured under U.S. Patens

ad 3 ; f
’f These are average values represenring the mechanical
in comparison with other materials. These do not represent

CATHALOY A31 For strength

This is a premium grade 4% tungsten-nickel alloy design
for cathode use in ruggedized electron tubes. The neces
for this new alloy for indirectly heated cathodes has

demonstrated by the increase in requirements for streng
long life and reliability. Under electron tube test, Catha
A31 has demonstrated high hot strength and maintenar
of good emission characteristics over long periods of |i

Composition

Tungsten. , .3.75/4.25% Copper........... 0.10% max|
Silicon. ... .. .05% max. Carbon....... WY 08% ma
Magnesium. .01/.06% Titanium...........02% mz

lron. .. ... .0.10% max. Nickel plus Cobalt 95.25% min|

Manganese 0.12% max.

Physical Properties

Density. ...ccovvenn... 0.323 Ib./cu. in.
Temperature coefficient
of resistance......... .00549 ohm/ohm./°F. (32°—212°

Electrical resistivity..... 3 96.61 ohms/Cmf (68°F.) 1

145.30 ohms/Cmf (1000°F.) !
Temperature coefficient |
of expansion........, 8.74 x 10%in./in./°F. (100°—930°F

Mechanical Properties™* _
i

Yield |
Tensile Strength I
Strength (x 1000 psi) % Elongation Rockwé
Temper {x 1000 psi}) 0.29, offset in 2 inches Hardnes
Annealed 80 max. 20/40 50/30 B8O max,
Half hard 80/100 60/85 25/12 B80/95 |
Hard drawn 100/125 80/105 12/4 B95/11

Cathaloy A31 is resistant to bowing during assembly and
processing. 1ts recommended use is for any electron tub
subjected to shock and vibration.

pl:opernes 10 be expected of normal wall rubes useful
the mechanical properties of very small thin wall 1ubing.
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a new series of cathode alloys from SUPERIOR TUBE

g
%THALOY PSO For extremely long life

ilis a passive grade nickel alloy designed for extremely

life, reliable electron tubes. Experiments with Cathaloy
Jn electron tubes have shown the low rate of barium
tion, minimum of sublimation, and freedom from
diace impedance required of passive cathodes. Cathaloy
is the only passive alloy available commercially in
ss and WELDRAWN?* forms. It is also supplied in
Jeam cathode form.

] . s

:rp05|tlon

n........... .02max. Copper............. .05 max.
giesium. . .. .. .01 max. Carbon......... .. .. .05 max,
q ............ .05 max. Titanium.. .. ... ... .. .01 max.
janese. ... ... .02 max. Nickel plus Cobalt Balance

"sical Properties

Wty .. ............03221b./cu. in.

rierature coefficient
lhesistance......... .01190 ohm/ohm/°F. (32°—212°F.)

2 S 46.06 ohms/Cmf (68°F.)

ical tivity. . ...

P 3159.82 ohms/Cmf (990°F.)

’vﬁeratu re coefficient

3_ngpansion ......... 8.69 x 106 in./in./°F. (86°—932°F.)

3

I . -
«>hanical Properties™*

Yield
Tensile Strength

i Strength {x 1000 psi} % Elongation  Rockwell

fimper {x 1000 psi)  0.2%offset in 2 inches Hardness

It

‘aled 75 max. 30 max. 50/33 B70 max.

#Hard 75/95 33/75 25/12  B75/90

i Drawn 95/120 75/105 10/4 B90/105

1bloy P50is used for power output tubes requiring low grid
Lion and for tubes which need a seamless passive cathode.
ialloy is especially treated to provide good uniformity.
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STANDARD ELECTRONIC
PRODUCTS

Superior Tube is the world’s leading fabricator of nickel
sleeves for indirectly heated oxide-coated cathodes
in electron tubes. These parts are manufactured to exact
specifications within close tolerances and using a wide
variety of different alloys. Superior Tube engineers can
work hand in hand with you to develop parts and
special characteristics.

Cathode Sleeves. Made in round, oval, ellip-
tical and rectangular shapes. These cathodes are avail-
able in:

Seamless—{rom .010”7 to.121”" O.D. inclusive
with wall thicknesses from 0015 to .005" inclu-
sive. Larger diameters and heavier walls can also
be produced. May be cut to practically any length
desired. Bead (emboss) may be located arywhere
except within 040" from the end of the ca.hode.

Lockseam® Produced from nickel strip
especially rolled for the purpose. From .040” to
.185” O.D. inclusive with wall thicknesscs from
.0021"" to .0035”. Lengths are from 9 mm to 50
mm inclusive. Vertical and circumferential beads
permissible.

Disc Cathode. Superior is now ready to offer to
the industry a new disc cathode for use in guns for color
TV picture tubes. This is smaller in design than the
present assembly which has been used so successtully in
monochrome guns for the past eight years. In addition
to the two big advantages of the present type disc cathode,
namely choice of materials and close control of the
E dimension (distance from the top of ceramic
to top of emission cap), the new assembly has the
following advantages:

1. The cathode surface area is reduced, which means
less power input.

2. Lower heat radiation due to less power, which means
constant temperature and cooler continual operation.

3, A smaller shank and emission cap, which means better
transmission of electrons to the TV screen.

4. The smaller guns which are now possible permit the
manufacturer to bring the guns closer together in the
mount. This means better control of the deflection of
the electron beams.
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CEN-TRI-CORE

SENERGIZED or PLASTIC”
ROSIN-FILLED SOLDER

Standard for Television, Radio and fine E}ec—
tronic and Electrical work. Non-corrosive,
melts faster, more joints per pound, insured
continuity of flux. Available in 6 different flux
percentages. Meets Federal Specifications.

Dl

SN

Designed for YOUR application. For Flame,
oven or induction heating. Solid Wire, Acid
or Rosin Core. ALL SIZES, SHAPES and
ALLOYS...rings, washers, pellets, springs,
discs and other shapes.

SPECIALISTS IN
SOLDERS AND FLUXES
FOR OVER 50 YEARS

SOLDERS FOR
PRINTED CIRCUITRY

For dip soldering copper, solder plated
and gold systems a 609% tin or a 63%
tin alloy is recommended. For silver
containing systems a silver bearing al-
loy is recommended to prevent silver

EXTERNAL FLUNES
ROSIN, ACTIVATED ROSIN,
GENERAL PURPOSE AND
STAINLESS STEEL FLUXES

take-up by the solder bath.

SOLDERS FOR LOW
TEMPERATURES — INDIUM

INDIUM pellets in all sizées. Made of
pure indium and tolerances can be
closely held. Indium pellets are most
useful in Transistors, Resistors and
Junction Resistors of all types, where
very low temperatures are required.

Consult us_on YOUR Soldering Problems!

Trained Field Engineers are
always available to assist You.,

'ALPHA METALS, It

59 WATER STREET

68
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Alpha also makes solder pellets of all ~
alloys for the soldering of GERMA-
NIUM and SILICON DIODES.

OTHER ALPHA PRODUCTS

LAMP FLUX CORE - SOLID WIRE
BAR - RADIATOR and BODY

FOIL * RIBBON - PASTE SOLDER
PRINTED CIRCUIT SOLDERS

INDIUM PELLETS & ALLOYS AVAILABLE

UNI-CORE LEAK-PRUF ACID FLUX

nJERSEY CITY 4, N.J.

1
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The Servoscope® is designed for testing and analyzing

{eedback control systems and very low frequency

electronic systems. The instrument accepts carriers withoul
adjustment and produces suppressed carrier envelopes
sinusoidally modulated over the frequency ranges listed helow.
For D.C. systems, cither sinusoids or square wave signals

are available by turning a selector switch. The output {requency

and voltage are indicated by direct reading meters.

e

The transfer characteristics, frequency, and transient response

of a system may be quickly evaluated in the following manner:
The test signal is supplied to the system and also displayed on the

Y axis of a D.C. oscilloscope. The oscilloscope can be conveniently

S

switched from Servoscope test signal to system response. A built-in
synchronized linear sweep serves as a time base for the X axis of the
oscilloscope. Phase measurements are read directly on a dial which
shifts the signal with respect to the time base. The attenuation, and
transient data are directly available from the oscilloscope pattern.

Frequency Range: Model A—0.1 to 20 ¢ps
Model B—0.15 to 30 cps
Model C—0.3 to 60 cps
Special—From 0.001 cps.

Signal Carriers: Models A and B 50 to 800 ¢ps
Model C 50 to 2000 cps

Amplitude: 0 to 20 volts RMS
Reading Method: Pattern shift or Rotating pattern

Phase lead or lag accuracy: 1 degree

Servoscope

MODEL 1100

|»ard® components are precision experimental
uical parts available as a kit or as separate items.

i-ts include various gears, shafts, bearings,

&, dials, component brackets and mounting

.'he Servoboard is designed to provide means
>kly synthesizing the electromechanical parts of
ol system. The method of clamping provided

Servoboard

he components to be located in any position. MOBRL. 1 1I0R

?} CORPORATION OF AMERICA
]’"'“' New Hyde Park, New York

:
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tronic Systems Co ntrols

Precision Elec

servo Amplifier —60 cycle—D.C. el

Lifier 15 & three stage vacuum tube smplifal
s. The power supply 1s self-contained andl
ured. The amplitier 1s furnished with s i

b

operation with a two phase Servd

: |
quipment MODEL }
bquipment s designed and developed h*ﬂJ

low cost electro-mechanical building

i ch stems. With these

proimum of tume and effort. All ung

1 standard racks with the cireuit

ate cross-connections by pateh cordsy

D.C. Servo Analysis and Synthesis

um Tube Amplifiers, Magnetic Amyg

Servoboard Rack Assembhes, Demod

Network — lusertion Unats, Jack and

used mndivadually or grou

laburatury or as specialized equipme

0 Volt R. F. Power Supply MODEL

~ \f.. allutls requining mummum size and

B ei : W eighs 2 lbs. Transformer helf
Beted 10 . , resin casting. Output: 5000 v.d.c
seversiag Oy . Input: 275 vd.c. 40 ma. 6.3 v.a.c. §§
P e A 30 ke. Kipple: less than 1% 1

 SERI ssvorso o1 s i
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recision Electronic Systems Radiation
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Servotherm® Preamplifiers

MODELS 1321 AND 1322 INFRARED RADIATION
COMPONENTS ¢ SYSTEMS ¢ INSTRUMENTATION
Low noise, low microphonic pream- FOR: Industry, Laboratories, Universities, Military

plifiers for amplification of bolometer
output permit approach to theoreti-
cal detection limits. Model 1321
serves as mount for 1312 bolometer.

Model 1322 is potted plug-in type.

IN: Spectroscopy, Process Control, Analysis, Production Testing

SERVOTHERM

Thermistor Bolometers
MODELS 1312 AND 1340

Small and rugged, yet fast and sen-
sitive infrared radiation detectors
from 1-25 microns. Time constant
i less than 5 milli-seconds. Servofrax
and coated Silver Chloride windows
standard. Other windows available.

P s

i

SERVOFRAX *
SERMOMEERTS Optical Elements
D SERV X
Recorder MA (EAS?SF;,) G::Ag:u

AmP|lflel’ Servofrax is an infrared transmit-
MODEL 1350 ting glass with physical, chemical,
. and optical properties superior to

other available materials in its trans-
mission range. Windows, lenses,
prisms, corrector plates, and other
optical elements are available. Write
your requirements. Transmission and
index of refraction shown below.

Power Supply

MODEL 1330

3 ’;ervotherm products Average Transmission and Reflection Indices of Refraction
;’lemeter and pream- - of Arsenic Trisulfide Glass yee Arsenic Trisulfide Glass
¢ onstitute a complete infrared detection system. Re- " z \
Amplifier has indicating meter and decade attenu- B g \
N . a | <
‘I will drive a 5 ma. recorder. Power Supply fur- Z &0 N\ g 2350
d511 voltages for Bolometer, Preamplifier, and Re- % wof Reflection \ = e \
{Amplifier. Power Supply and Recorder Amplifier 2 o -- \ ; ]
id with Pyrometer Heads described below. 2 k 2“0 L
“3 8 [} 2 4 é 8 10 12 14 16 235 [} 2 4 [ 8 10 12
; WAVELENGTH-Microns Thickness-2.00 mm. WAVELENGTH-Microns

PYROMETER HEADS

Measure radiation flux in infrared region.
When suitably calibrated, serve as remote
temperature indicators. Model 1360A-3
highly sensitive, Model 1360B-1 has built-in
reference source. Both models have self-
contained preamplifiers and synchronous
rectifiers. Write for details.

MODEL
1360A-3

1360B-1




Model Freqg. Range Antenna Indicat
H G- 0.54 — 30 Mc | Crossed adcock with | Aural - Ny
Radio ke Goniometer
Direction DFG-2 | 0.54 — 30 Mc 4-Element spaced Auvtomatic
aerial
fincexs —DFM«Z‘ 0.54 — 30 Mc | Crossed loops with Avural - Null
f E " Goniometer
r Ever L :
° 4 DFM-3 | 0.54 — 30 Mc | Crossed loops with
Applicution Goniometer »
DFG-4 | 50 — 200 Mc 8-Element Quasi- Automctic-y

Crystal Controlie: ke VHF Receiver Convertef |
Signal Generaior COT STANDARD MODEL RC 50-200 |
Positive crystal control o, meas- This converter, in conjunction wif
150 Mc; precision zers-ie; v 1 Ke to receiver tuned to 30 Mec, provids
urement of output level wriveiled erys- general purpose receiver for the il

100,000 microvolts; and :

lation free from FM disioc:

features of the Model 24112 5 Permits rious responses are unusually
erator make it possible in s irequency. Has an internal 115V, 50/60 cps
nels “on-the-head”, to ku wireng  and supply.

sensitivity without guessi: dard har- ‘
standardize squelch threst 50 and j
settings. Ideal for testing = i Ke har- Further inquiry is invited for 3
airline radio equipment, rad 1w 100 Ke to product applications in the fields|
and TV tuners. Write fe. S 25 milli-

information.

Domestic Representatives: BURLINGAME ASSO
H. A. KITTLESON co
EXPORT REPRESENTATIVE: ANDREW s,

reuit provides
ot ner million,

L&

Receiver

- 7614 Melrose Ave,
SZucs, INc.,,

This is a professional quality A.M. and

VHE F.M. receiver covering 50 to 200 Mc. The
directly-calibrated 72-inch bandspread dial
has all portions of the scale masked off
MOBEL R-5200 g):r:les}i)tti .the frequ.er.xcy regi.ol.l of interest..
vity, selectivity, stability and spuri-

ous rejection are outstanding.

CORPORATION OF AMERICA
New Hyde Park, New York

CIATES, 103 Lafayette

» Los Angeles 46, Calif.
50 BROAD STREET, NEW YORK 4, N. Y.

200 Mc range. Signal sensitivity
quency stability, and rejection of

radio, electronics, servomechanisms}

rometry and automation.
*TRADEK

Street, New York 13, M

i}
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BUILD YOUR

Save by ordering direct from
manufacturer,

Al ‘high quality standard
brand components,

Increased knowledge through
actual construction.

%
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Sound engineering insures
excellent performance.

e TEST INSTRUMENTS
e AMPLIFIERS
e RECEIVERS, efc.

Feallthct MobeL 09
SCILLOSCOPE KIT

New features unheard of in a kit oscilloscope have been added to the already
popular Heathkit series. All top quality components are used including a
brand new RCA 5UP1 CRT. Ten other first line tubes complete the lineup.
Voltage regulation provides a rock steady pattern regardless of normal
line voltage variations. A built-in blanking amplifier eliminates the retrace
line entirely. Other important advantages are a phasing control, Z axis
input, direct connections to the deflection plates, 1 volt peak-to-peak
calibration voltage and a calibrated grid screen. .

Wiring is simplified by the use of the harness technique which also results
in a neat professional appearance. Extremely wide vertical bandwidth
allows accurate reproduction of even a 500 KC square wave. Excellent
focusing characteristics are made possible by the use of the new RCA
5UP1 CRT and a spot shape control. One of the most versatile of test
instruments, the Heathkit 0-9 Oscilloscope will be invaluable in the radio
and TV service shop, as a work project in schools and for all types of circuit
investigation work in the laboratory. Its new features make Model O-9
comparable in every way to many commercially built oscilloscopes selling
for as much as $400. Don’t pass up this opportunity to add a really fine
instrument to your service or experimental lab.

Kit construction is fascinating
and enjoyable.

O
MODEL /
0-9

15910

Shipping
Wt. 28 Ibs.

'” i Z
Heathiit 1 eathhic
})LTAGE CALIBRATOR KIT = ELECTRONIC SWITCH KIT
I} use of a_Voltage Calibrator will greatly 1 glﬁf g?ﬁﬁg:‘i:x%gﬁtrsoc‘;ic Sl?slt:f?l:‘lnlile; MODEL
irjease oscilloscope usefulness. Provides a by permitting simultané):us S orerva. §=-2
civenient method of making peak to peak 2 1 tion of two individually controlled s 50
uage measurements by establishing a rela- MODEL VC.2 I traces. Continuously variable switch- 23
:ﬂ?sh\p between the unknown wave shape - ine rates 10 s gOOOc in three L
{1 the Voltage Calibrator. Voltage ranges s 50 l ;gigaes . Cgfso 2000 aslx)sau:zqu;re e - <
-100 volts peak to peak. The Voltage Cali- II il s WL £50 EaRl 0 6 e Shipping
tor features dlrect1 reading scales and a . switchigng e g wt. 11 Ibs.
falated power supply system. Shipping Wt. 4 Ibs. l

| Wem‘ééct VACUUM TUBE
VOLTMETER KIT

he beautiful new 1953 Heathkit Model V-6 VTVM, the world’s most popular kit
‘Estrument, now offers many outstanding new features in addition to retaining all
if the refinements developed and proven through the production of over 70,000
ITVM kits. The Heathkit VT'VM now features extended voltage ranges with 50%
‘,greater coverage on the DC range. New 1) volt low scale provides well over 23
ihches of scale length per volt permitting faster measurements with greater accu-
{hey. AC and DC ranges are 0-1.5-5-15-50-150-500-1500 volts (1,000 volts
raximum on AC). Ohmmeter ranges are X1, X10, X100, X1,000, X10K, X100K
{1 meg. Measures .1 ohm to 1,000 megohms. Other features are db scale, center
tale zero adjust and polarity reversal switch. High 11 megohm input resistance
firtually eliminates circuit loading.

' The low anti-inflation price of this tremendously popular kit includes all tubes,
‘ecessary constructional material, test leads and the construction manual.

\
\

MODEL V-6

245

Shipping
Wt. 6 Ibs.

FHeathtct AC VACUUM TUBE
VOLTMETER KIT

A new amplifier type AC VIVM
that makes possible those sentitive

MODEL AV-2 measurements so essential in
laboratory or audio work. Ten

$2 so voltage ranges covering from .01
RMS full scale to 300 volts RMS

i full scale. Input impedance 1
Shipping megohm with frequency response
Wt. 5 Ibs. 20-50,000 cycles. Ten DB ranges

from —52 to +52 DB. Four diodes
in meter bridge circuit for maxi-
mum linearity.

r------ll

HANDITESTER KIT

The ever popular Handitester is
now supplied with a Simpson 400
microampere meter movement.

HMODEL Ml Provides AC and DC voltage

S I 4 50 ranges 0-10-30-300-1,000-5,000
@ volts. Ohmmeter ranges 0-3,000

and 0-300,000 ohms. DC current

Shipping measurements 0-10 and 0-100
Wt. 3 Ibs. milliamperes. A completely self

contained portable instrument.

i}
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" Rleathbit VISUAL AURAL

SIGNAL TRACER KIT

RESISTANCE SUBSTITUTION ,

BOX KIT MODEL RS-1
ship. Wr. § 550

hoice of 36 switch

Eelected resistance 2 Ibs.
values 15 ohms to 10
megohms. All stand-
ard RTMA 1 watt
10% resistors. Buy _~
several for
those lab
and service
applications.

Designed especially for
servicge applications in AM-
SW-FM-TV repair work.
RF and audio two channel
input. More than adequate
sensitivity—new noise lo-
cator circuit—calibrated
wattmeter—substitution
speaker——visual signal
indication. Can_be used
. with scope and VTVM,
- checks p ﬁno cartridges,
hono mechanisms, micro-
MODELT 3 52350 phones, tuners, etc. Let the
* ileathkit Visual Aural Sig-

nal Tracer heip you.

20,000 OHMS PER VOLT

MULTIMETER KIT

/ Here is the solution to all service
problems requiring a portable meas-
uring device of high accuracy. 20,000
ohms/volt sensitivity on DC and
5000 ohms/volt on AC. Full scale
voltage ranges of 1.5, 5, 50, 150, 500,
1500 and 5000. DT current ranges of
150 microamperes; 15, 150 and 500
milliamperes; and 15 amperes. Re-
sistances are measured from .2 ohms
to 20 megohms in 3 ranges and deci-

Shipping
wt. 10 ibs.

R

; An instrument designed solely < S8 . P
o for its particular job. Not a | = = ; bels from —10 to +65 db.
B “sideline” orl\z/xI multiple fimctiog ‘ ’ - ¢ Model MM-1 uses standard
i instrument. Measures value an L i S . . K
. *  quality of unkhown condensers \‘ gl WSS 'E*@: comrpercmlly available battene}g
Sy and resistors. Capacity range | -~ & < and is not affected b){ strong R
. .00001 mfd to 1,000 mfd. Resist- \ o ’@ [ . fields as encountered in and near
- ance range 100 ohms to 5 meg- |z kS ""’X {ransmitting equipment. 1% pre-
& ohms. Sensitive electron beam | i@ b i g cision resistors on a very easily wired
A%y indicator—five polarizing test \S\\‘\l 3 @ v . ‘tch and a highl
| voltages—safety spring re- MODEL C-3 (73 SR ring type range switch and a highly
Klrn leakage test switch. - Shiopi —— accurate Simpson 50 microampere
5%, 4 n amazingly accurate in- ﬁ@s@ ipping meter fully qualifies the Heathkit Multi-
Bn strument at this low price. $ s Wt 8lbs. meter for close tolerance laboratory and MODEL MM-1

service work. The meter movement is
placed in a recessed position for max- s 65 o
imum non-glare readability. The kit °
includes the attractive black bake-

lite cabinet, 2 color meter scales, Ship. Wwt. 6 Ibs.

Lo T 5 " T T

Feathkit & GRID DIP METER KIT

Ship. Wt. 8 Ibs. |

The standard
service instru-
ment for align-

o ment work, .1
volts output from 160 KC to 110

SIGNAL ; One hand operation. 5 test leads, batteries and all other
: ' ! @ 522‘;‘6%}% ngztf(;’l‘{:(i P : necessary components. Overall cabinet size is 5
b G E N E RATO R K | T E 2o 1 sensiti\}ity. Usable wide x 47 deep x 7)4” high.
i | as an oscil-
e o MODEL 5G-8 - lator or an / q{m
i o Lo - 50 “| absorption /

- $ﬁ9 2 4 wavemeter. / — "

sl Exra low / TUBE CHECKER KIT s B DAL
; ;  Heathkit LABORATORY

coils avail-/ i

/ .5 Checks overall tube quality,
able. / e filament con‘tinuicy,qand il’)‘l'—
dividual elements for shorts
and opens. Features
chart illumination,
harness type wiring,

GENERATOR KIT

7MODEL |
6p-18 | IX.

b MC. Calibrated harmonics up to I ; s

X Do n e eison . $1950 | el Solel g
" external modulation. Pre-calibrat- Ship. Wt. 4 Ibs. | B | } X

¥ ed coils for all 5 bands, Good sta- g B Y |\ Portable Model L

bility and accurac

included. TC-2P at $34.50. Wt.

14 1bs. No. 91-8 Cab-
inet only at $7.50.

y. All-test leads

Sreag

. R — Wt. 71bs. No. 355 T -
Doathii? a : MODEL TC-2 Picture Tube ?'\)d)a'}ux MC?DE" L6-1
7 2¢7 LABORATORY REGULATED | $20950 -« $4.50. We. 1 1b Ship. wt. $3950
. ll POWER SUPPLY KIT opine Wi & professional Jaborato
I : Shipping Wt. 12 Ibs. ins’rc)rrg:xses:)tn?ies?g:é‘g For
5 extreme accuracy in fre-

quency and output level.
Colpitts oscillator operates
in 5 ranges from 150 KC to

1
30 MC. Panel li-
WAT TM E T E R K I T brated in a::tthet\e/:)lf;gle

A regulated variable 160-
450 volt DC output power
supply for the lab or serv-
ice shop. Accurate voltage

i and current

< At Sirlrl"le[?;)l:e::eetnts l.\/leasure.output power levels di- and percent of modulation.

: C supply 6.3 volts ate‘:{ 1\:;‘“)’ with the Heathkit Audio Output in excess of .1 volts.

i ampoeros Satandl ) attmeter. Flat response to fre- Features complete shield-

i npe andby switch quencies from 10 CP. i i

§ MODEL Pg.2 climinates warmup tims Pull s m S to 250 KC. ing of oscillator, buffer and
Low hum content—5 tube ull scale ranges of 5 MW, 50 MW, attenuator sections; regu-

v
500 MW, 5 W and 50 W. Db cali’ | lated power supply and 50
MODEL bration from —10 to
AW +48. Uses non-inductive
-1 built-inload resistors pro-
Ship. wt. viding impedances of 4,
6 Ibs $29 50 8, 16 and 600 ohms.

. ® Meter bridge uses 4 ger-
manium diodes.

ohm output cable. Com-
parable instruments priced §
many times higher than the
cost of this new kit.

$33 B0 circuit. AC and DC output

voltagesisolated from panel

. for maximum i
Ship. W, 20 [bs. flexibility,  Crororional

g i =

'HEATH COMPANY . Benton I4 {

74 .
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PEDANCE BRIDGE KITY

‘9
Moderndesignwith
built-in 1 KC gen-

3 R

wﬁ-‘&x“w%wg @w&jmw

L »‘Ms%’% X 2y
P BESRS - =

MODEL AO-1

COMMUNICATIONS RECEIVER KIT

erator for AC meas- 4
urements. A choice Full coverage from 550 s 2450 {"
of the Wheatstone, KG to 35 MC on 4 bands, Ship. Wt
Mazxwell, Hay or with good sensitivity and [ Vi

capacitance com-
> parison bridges for
st measuring resist-
i"q ance, celxil:lmcitance, i%')duc-

" tance, issipation factor
BoDELNE and storage factor. ¥ %

z{; 5 9 80 resistors and precision mica
L]

selectivitya Feat\ére%glg- 11 Ibs. \ @ |
trical bandspread, b . .

headphone jack, slide Eiatsu(l;es :';_‘g ._,. ‘ '

rule dial with ham band wave coverage from ’ |
identification, RF gain | 95690000 cycles in 3 o
cc})‘ntrol, n‘;lse‘lér%‘teré"‘}g ranges. Variable 10 volt output level
swig::ho’Ix‘]o%-qsuainxtly hibél:xgain at 600 ohms impedance. Thermistor
g mum accuracy. Completely compohents wsed 'through- c(])ntrolled linearity-—precision multi-
] 3O pler resistors — distortion less than
Sp. Wt. 15 Ibs. AC operated. . MODEL AR-2 out. Pre-wound coils in a 6%. An outstanding instrument value
e Ship. Wt. S 80 shielded turret assembly and at this amazing low price.

2 Q{W 12 Ibs. o a transformer operated power

: (Less Cabinet) supply assure trouble-free
] DECADE

perrormance.
RESISTANCE KIT

Cabinet available sepa-
MODEL DR-1

ot Dibe, Brice s, i) Rlearhibit AMATEUR
s'|9so

condensers provide maxi-

TRANSMITTER KIT

Power input up to 35 watts on
80, 40, 20, 15, 11 and 10 meters.
Can be crystal or VFO excited.
Complete with modulator in-
put socket and VFO power out-
put provisions. Other desirable
features are good shielding, AC
line filter, key click filter, stand-
by switch and a 52 ohm coaxial 25
output. Model AT-1 is AC op- MODEL AT-1
erated and is suitable as an exciter

for a higher powered rig. Complete $ 29 50
with full instructions for construc- &
tion and use.

Heathtcr
DECADE Feathiit
CONDENSER KIT| AUDIO GENERATOR KIT

Switch selected 1% Sinevextendes A=
silver mica preci- " rar{gemlefigacgﬁlcfi’g (\ e — .

A typical Heathkit in-§
vasion of the laboratory
instrument field. Here
is the first successful
low priced Q meter ever
offered in kit form. Os-
cillator supplies RF in
the range of 150 KC to
18 mc. Reads Q directly
on calibrated meter
scales. Measures Q of
condense(lis, dRF resist-
- ance an istributed
MODEL QM-1 {:)apacity of coils. Cali;
q rate capacitor wit
54450 Ship. Wt. range of 40 mmf
14 lbs. to 450 mmf with

vernier +3 mmf.
All measurements
made at the oper-
ating frequency.

ndividual switchselec-
on of twenty 1% pre-
sion resistors in 1 ohm
“reps from 1 to 99,999
s, Sturdy ceramic
“afer switches featur-
1g silver plated con-
acts and smooth,posi-
ve detent action.

Ship. Wt. 16 Ibs.

TELEVISION SWEEP

sion condensers A=
audio instru-

GENERATOR KIT \{ v | 5

mfd. in steps of
100 mmf.

MODEL DC-1 &e

price. Five con- &
tinuously vari- ’

ableoutputran-. \\‘{S‘I
ges—600 ohm out-

MODEL TS-3

iy

‘. put impedance—
$4459° $165° | SRS, MODEL AG-8
e | Shipping Wr. 4 lbs. G5 Som 00 e SDG50
ip. Wt. 18 Ibs. torough audible  gpin wr 11 1bs.

Simplify your TV align-
ment jobs with the new
Heathkit TS-3. Full cover-
age on fundamentals from
4 MC to 220 MC at an out-
put of well over 100,000
microvolts . . . Automatic
blanking and wide range
phasing. A triple marker system ranges
from 19 MC to 180 MC using a Colpitts
oscillator plus the 4.5 MC crystal con-
trolled oscillator for check points (crystal
rished). Provisions are also made for usmg an external marker.
Fatured is the new sweep system, using an *INCREDUCTOR con-
I'able inductor. Sweep width is variable from 0 to 12 MC at the lower
tfrequencies and increases to 0-50 MC at the highest . . . Other
%ﬁntages are power supply regulation, constant RF output level,
iipendent marker and RF output control circuits, low impedance
wut and properly terminated output cables. The construction
ilual is complete in all detail and with a reasonable amount of
8. Model TS-3 will serve faithfully for many years to come.

*Trademark, C.G.S. Laboratories,
Stamford, Connecticut

7/ | |
BAR GENERATOR KIT

Small, compact and easy to
use, Model BG-1 supplies hori-
zontal or vertical bars for TV
linearity adjustments. Qutput
cable clips directly to the TV
receiver antenna terminals.

g{ MODEL BG-1
BATTERY Shi. ' $74 50

.| ELIMINATOR KIT

6 or 12 volt opera- '
tion with current and w
voltage constantly
monitored. Double pro-
tection with a fused
i transformer and auto-
MODEL BE-4 :nat(llc overIoaddro}?g' Well fil-
. ered output and all heavy dut
Ship. Wt. $3' 50 components. Designed for aulz
18 Ibs. o radio repair and as a storage
battery charger.

RITE FOR Pree

CATALOG

New 40 page 1954 Cat-
alog lists all kits, speci-
fications, schematics
and latest price infor-
mation.

EATH COMPANY - Benton Harbor 14, Mich.
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T Featihet FM . NEw HEATHKIT WILLIAMSON TYPE

AMPLIFIER KIT llations.

i i r custom high fjdp}ity audio insta
%l;e ltilrexa;;'rt%ggﬁaex:ctg value and flexibility of operatttloni_gxx;cll;:
Alt%sc Lansing Peerless or Agrosgugg fgt&l{)ts trgniioo s
i  Frequency response =+
i:;ﬂz;{}lee humqand noise levels and plenty
of reserve power for complete hstelr_x;ing
pleasure. First Williamson Type Af:np ifier
supplied with matching preamplifier.

man . — )

T'PRICES OF VARIOUS COMBINATIONS: |

e : %

MODEL FM-2,

S 7

N a ,,
[ R Shipping W9 Ibs.,
i o =

AN
B, g

W . "

| Sensitive transformer operated
8 tube circuit. Frequency cov-
. erage 88-108 mc. Pre.assem-
E hrl%g and tuned “front end” |
_ Vernier tuning with slide rule
%&gypediag. e i

o % ﬁ_w / . 4
PR Nﬂyﬁmtééét Y
3 3 - A
t ?@;w BR O:&&yé?%é T Bge«N D‘°<= ¢

ECEIVER KIT

of 4, 8, and 15 ohms. Pe

_ ance far beyond that normali

. expected for the price. =

__ A-7C: Includes preamplifi

_ low level input devia
: Price $17

I w.2 Amplifier Kit (Includes
Main Amplifier with Peerless

l Output Transformer, Power Sup- I
1 ply and WA-P2 Preamplifier.) $ 50
| Shipping weight 38 Ibs. Shipped el

express Only .......co.eocees

wW.2M Amplifier Kit (Includes
I Main Amplifier with Pcerless
] Output Transformer ond Powers
Supply.) Shipping weight 30
I 1bs. Shipped express only...ceeeeer

l w-3 Amplifier Kit (Includes

 HIGH nm&rv owwg
AMPLI Fl ER Kl

Ol
[ X}
o

| Main Amplifier with Acrosound | i )
- - ) Output Transformer, Power Sup- o ) 4
- o Ny ana warz Preamplifier.) ¢ 501 / MODEL A-9B g
MODEL BR-2 _§ Shipping weight 38 lbs. Shipped 5 ki 1
o so EXPIresS ONlY .ooecoermmrmesmesomermasessss (4 I 535 so
o:og\sl , ! 3 I w-3M Amplifier Kit (Includes I A “
L . 1 Main Amplifier with Acrosound I % :
! (Less Cabinet | Output Transformer and Power AT ;.
S 4 W ) i Supply.) Shipping weight 30 s 75 l Sh'pp'"g
. Ship. Wt, j !bs. Shipped express OnlY..coeeenn ._I W 23 Ibs.

. 5  1tlbs. S o g .
Bt 2 o E ]

| Complete receiver with chassis /
mounted 5 4% ° PM Speaker and. /Low PRICEDSM UNIT
WILLIAMSON TYPE

new rod type antenna. Covers
AMPLIFIER KI

the full broadcast band (550
MODEL W-4M

_KC-1600 KC) with excellent
. 33975

sensitivity and selectivity.
Ship. Wt. 28 Ibs.

" Operates as a receiver,
“ 4uner or a phono ampli-
| fier. High gain miniature
" The famous Heathkit Willismson Type Ampli-
fier is now available in a single chassis. Includes
power supply and power amplifier. Enjoy the

TEATHKIT HIGH FIDELITY
PREAMPLIFIER KIT

MODEL WA-P2:
T ; ey

$1975 Erespy
Ship. Wt. 7 Ibs. %@

Complete compensation for LP,NARTB,
AES and early 78 recording character-
istics. Anideal control unit for the custom
Hi-Fi system. 5 individually controlled
inputs, 4 turnover and roll-off switch

sitions, 3 twin triode tubes, cathode
ollower output, monitored recorder output,

Outstanding features of the
Heathkit 20 Watt Ampli
include a frequency response
_of + 1 db from 20 CPS to' X
KC, less than 1% harmo
distortion at rated oui|
separate (boost and cuf)
‘bass and treble to
contyols, 4 selected in-

" tubes and IF trans-
_ formers. Easy tuning
| with direct plane-
. tarydrive.
* Cabinet avail- /
| able separately.

Part No.91-9.

]thpp wt. 5 same high quality reproduction at less coat by

.$t;s}30 L& . eliminating the second chassis, connecting shack mounted tube chassis and proper shields

el cables, ete. Size 15 % * wide—7* high—9" deep. ing. All condensers are of the molded plastic
type. Critical input circuits feature low noise

Model W-4 includes W-4M and preamplifier WA-

*  P2. Shipping weight 35 lbs. Price $59.50. deposited carbon resistors. Use it with any con-

HEATH CO’M‘P’_A\;N‘Y‘_'-_"‘-"'B'enion Harbor 14,
~ ORDER BLANK

%

SHIP V‘I‘A"
O Parcel Post
[ Express
[ Freight
2K [ Best Way
QUANTITY T (PLEASE PRINT) )
' _ : MODEL NO. PRICE

Enclosed find ( ) check () money order for
Please ship C.0.D. () postage enclosed for pounds, ?h“ Express orders do not include tran
€ express agency at time of deliv
ery

sportation charges—they will be collected by

ON PARCEL POST ORDERS insure posta wei
ostage for eight shown
i ORDERS FROM CANADA ond APO‘'s m d mitta
n PO’s must include full remittance.
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12,000 RPM " <

INSULATION:

X

i o RIS 2

- excLusne' ELECTRO TEC TeciNiques

insure closer tolerances, absolute uniformity,
and the ultimate in miniaturization

Electro Tec units are the product of an exclusive manufacturing
technique that results in accuracy unattainable by conventional
fabricating methods. In this process a plastic is moulded around
the wire leads. Accurate machining reduces this blank to the
proper shape, complete with grooves. Hard silver is deposited into
the grooves by electroplating to produce the required rings. Final
machining insures concentricity and dimensional accuracy. The
result is one-piece, unitized construction with conducting rings of
60 to 70 Brinell hardness. .

Diameters of these assemblies range from .045” to 24" cylindrical
or flat. Cross-sections may range from .005” to .060” or more.
Rings are polished to a jewel-like finish and can be held to 4
micro-inches or better. Even the smallest sizes withstand a 1000
V.A.C. breakdown test. Most types easily withstand rotational

. speeds up to 12000 rpm.

R

q R RO A S TN S AR

|
i
-

ELECTRO TEC Assemblies are Specified by the Nation’s
Leading Precision Instrument and Equipment Manufacturers for Proven
Greater Dependability, Longer Life, Smoother Functioning.
The uniformly superior performance of Electro Tec slip ring and
commutator assemblies in thousands of industrial and govern-

‘mental applications has resulted in wide adoption of these com-

ponent units by most leading manufacturers of precision instru-
ments and equipment. Although these products provide improved
performance and extra dependability, prices are strictly com-
petitive. Write today for fully illustrated literature.

ELECTRO TEC {@\ CORPORATION

5O. HACKENSACK .'“’ NEW JERSEY
PRODUCTS OF PRECISION CRAFTSMANSHIP BY A NEW AND REVOLUTIONARY PROCESS

Ll
A
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C13 RINGS o
CONCENTRICITY

.

SILVER ON
.~ ONE PIECE
NYLON FORM

DA

RINGS
ANCHORED"
'IN DOVETAIL

8 FLAT
CRINGS
L WITHIN
. 'Sa" RADIUS

e ONE PIECE, UNITIZED CON-
STRUCTION

® ABSOLUTE MINIMUM TORQUE
FRICTION

® DIAMETERS FROM .045” TO
24.0"

® MINIMUM 1000 V.A.C., HI-
POT INTER-CIRCUIT

® UNIFORMLY HARD SILVER
RINGS PLATED INTO GROOVES
ON PRECISION MACHINED
ONE PIECE PLASTIC FORM

® SPECIAL SURFACE DEPOSITS |
PREVENT TARNISH, MINIMIZE 1
FRICTION, BRUSH NOISE ‘AND
PRACTICALLY. ELIMINATE WEAR
AN -

gy
(R

EC O — :
© PATENTS PENDING o



for Protection of Radios, |

FAST ACTING FUSES for

PROTECTION OF INSTRUMENTS, Etc.

— ly called 8AG
ﬁ% lgci)::égrsi‘gri 14 x 1 inch, Glass tube.

i nts.
Provide high speed action necessary to protect instrume

o ds.
Test specification—carry 100%, open at 200%, in 5 seconds

AGX are listed as approved by Underwriters’ Laboratories.

2 Symbol Amperes
or 2301css MIB Y500 J500, Moo, or 2
L MIW  1{gor )5
“ AGX 1%, 04, 30t 14
125 or less AGX 33,1, [}gor 2
The MJW fuses are special low resisiance fuses.

BUSS FUSES — SFE STANDARD

Fuses of different amperages are of different length}sl —-—lt)o
make it impossible to insert too large a size — thereby

preventing over-fuseing.

e

Glass tube — diameter 14 inch. Length as per table below.

Symbol & Length Pounds
ltage Amperes Inches per 100
e SFE4 5 0
< SFE6 34 71

- SFESQ % 72

«“ SFE14 114g 77

« SFE20 14 83

S8 SFE30 146 1.05

BUSS GLASS TUBE FUSES, % x 1% inch

— R
Z — =
i R R

AGCand MTH4,5and 6 MTH 8
Voltage  Symbol Amperes
250 or less AGC 6,34, 3%, %, 34, 1, 13, 2 or 3
K MTH 4,5, 60r8

32 or less AGC 5, 6, 7%, 10, 15, 25 or 30

20 ampere size is an SFE 20 fuse.

BUSS Fuses |
FUSETRON dual-element Fuses and Fuse Holder

nstruments and Electronic Equipment

BUSS CERAMIC TUBE FUSES, ¥ x 1% Inch

Symbol

) Voltage Amperes

250 or less ABC 10,12,15or 20

FUSETRON FUSES, % x 114 inch

H \”@ﬁﬁw:#e )

LONG TIME-LAG OR SLOW BLOWING TYPE

Glass tube —
Dual-Element type

These fuses avoid needless blows from starting currents or
surges. They have a fuse link which operates only on very
high overloads or short-circuits — they have a thermal
cutour which functions on low overloads — the thermal
cutout cannot operate quickly at any load, hence long
time-lag is obtained. Yet protection is afforded against

short-circuits or continued overloads.
Test specification—carry 110%, open at 135% in 1 hour.

Approximate blowing time: 2t 2009, load MDL 25 sec. MDX 12 sec.
“ w g - =

at 3009,
ats00%, ¢+ 3 e wogp
125 and 250 volt sizes listed as approved by Underwriters’
Laboratories.
Shipping weight 0.9 lbs. per 100.
Voltage Symbol  Amperes
250 orless MDL Yoo, 243, Y6, Mo, 15400, 3{o, 3
) s ’ > 00, 0 /{0
40,15, 870, 8, or 1 Ao

125 or less MDL 134, 1840, 2,234, or 2
GRS AL Vil thel

32 orless MDL 3%y, 4, 5,648, 10, 15, 20, 25 or 30

PIG-TAIL FUSES

Pig tail fuses areavailablein both ordinary and

FUSETRON dual-element fus

e types.
Write for full information.

78

BUSS FUSE CLIPS & CLIP ASSEMBLIES

for Va inch Fuses G500y ik S0 iTh ey,
Spring bronze clips are made of Herculoy,
This metal gives great gripping strength and
retains spring under adverse conditions.
Beryllium copper clips combine low elec-
trical resistance with great gripping strength.
This means cooler operation of clips and fuse,
4548 Spring brouze clip, nickel plated.
4592 Beryllium copper clip, Silver plated.

Assemblies consist of clip, terminal screw,
brass terminal, and mounting screw.
4431 -uses No. 4548 clip — described above.
4432 uses No. 4592 clip — described above,

BUSS FUSE BLOCKS

Blocks are made of bakelite
with mounting holes. Clips
are of spring bronze.

Fuse blocks are made in
many sizes and types.

Tell us your requirements.

BUSS PANEL MOUNTED HOLDERS

for V4 inch Fuses
Holders are inserted through hole
in panel and locked in place by nut
on holder. Can be used on panels up
to 3{¢ thick.
Bayonet type knob requires only
quarter turn to remove fuse, No screw driver is needed.
Normal current carrying capacity: 15 amperes.
HIM for 14 x 1 inch fuses (AGX, MJB, MJW, .SFE 14)
HKP for 14 x 134 ¢ “ (ABC, AGC, SFE20, MDL,
MDX, MTH)

IN-THE-LINE HOLDERS

for Y inch fuses
These holders are for mounting fuse in wire. Holders

consist of body and bayonet type knob — two contacts
) £ ready to be staked on ends of wire
P et BEf — — 2 pressure spring that is used

\

under contact in base of holder.

Holders can also be mounted in panel up to 3{g inch
thick by means of a No. 9969 Spring nut (not fur-
nished). Flat spot on holder permits it to be locked against
Totation.

Normal current carrying capacity: 15 amperes.
Shippixl)g weight, holders: 4 lbs. per 100.

Symbo

HDI  for Y4 x 1 inch fuses (AGX, M]B, MJW, SFE 14)
Takes No. 18 or smaller wires.

HDJ-A for 1 x 134 inch fuses (ABC, AGC, MDL, MDX,
MTH, SFE 20) '
Takes No. 18 or smaller wires,

HDJ-B for 14 x 114 inch fuses (as above)

Takes No. 14 or 16 wires.
No. 9369 Spring nut for panel mounting above holders.
Holder-and-Fuse Assemblies
Assembly consists of holder, fuse -
and 19 inch loop of No. 14 wire al-
ready staked and soldered to termi-

nals. S s

Offer simplest way to install protection. Wire can be cut
to give leads of desired length. A spring nut, furnished with

:filcc}(er, can be used to mount holder on panel up to 342 inch

HRJ  Complete with SFE 20 fuse
HRl  Complete with SFE 14 fuse
HRH  Complete wich SFE 9 fuse

‘GET FULL INFORMATION
Ask for bulletin SFB on Small Dimension

Sss FUSES — FUSETRON FUSES — HOLDERS
SMANN MFG CO., University at Jefferson, St. Louis 7, Mo.
Division McGraw Electric Company

BU
BU

June, 1954
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Eecs

Q;n assembly with 14

I,‘genfric, hard silver
lii electro deposited
i machined plastic
lik. Dovetail locks
s in place. Ma-
iied blonk insures
cracy. Diameter ap-
. 11”, thickness

n assembly with 30
rli of various widths
| ‘commodate various
fent requirements.
]!Eis approx. 4-5/16”
i, designed for

sle mounting.

japprox. -3%" long
i 24 hard silver
. 1% O.D. with
!jrhickness less than
)

{

© SPATENTS

| PENDING

E

s’gﬂinder type assem-

5

i
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Ovur Engineering Departmeny’

. s available for consultation.
on any of your slip ring

l[ problems without obligation;

>

Cylindrical asse

with 25 rings. Three‘\k

by |

wide rings accommo-

date large contact
brushes for high cu
capacity. Llength

area’!

rrent
”

147,

0O.D. approx. 53"

~ SLIP RING
\ &, ASSEMBLIES

LIKE FINISH ® UNIFORM RING HARDNESS
® REDUCED WEIGHT

i”” I " Now a Complete Service
in all sizes of Slip Ring Assemblies

ELECTRO TEC is now tooled up, with new expanded facilities for pro-
duction of large Slip Ring Assemblies to exact customer specification,
Sizes range up to 24" in diameter, either cylindrical or disc type.

The exclusive ELECTRO TEC PROCESS*—the electro-deposition of

hard silver rings into an accurately machined plastic blank—consistently

yields a high degree of dimensional accuracy, excellent concentricity, and

a jewel-like ring finish. This process also eliminates expensive tooling

and mold charges, frequently lowers costs to 30% of other methods of

ganufi'icture. The silver rings are uniformly hard for long life—75-90
rinell.

ELECTRO TEC one-piece construction precludes dimensional varia-
tion due to accumulated errors. The plastic base is fully cured before
rings are plated into it, thus preventing separation of base material from
the rings.

ELECTRO TEC LARGE SLIP RING Assemblies are widely used in
Radar Equipment, Fire Control Systems, Test Tables and many other
critical applications, Light weight combined with rugged durability
recommends their use in airborne applications.

Every user knows the ELECTRO TEC reputation for quality and
superiority in miniature and sub-miniature slip ring assemblies.

ELECTRO TEC CORPORATION

SOUTH HACKENSACK

NEW JERSEY

, : . .
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CTOREEN ELECTRONIC COMPONENTS

HI-MEG RESISTORS

i i i # ified Value ........... +10%
een Hi-Meg resistors are designed for #*Tolerance from Spgc.xfxed Value = A
";tions requii'ging extreme stability and Temperature Coefficient ................ 0.15%/°C
Lcy. Elements are vacuum sealed in glass Voltage Cosfficxent o —O(i%%oo/z

d for lasting stability. Maximum Voltage .......c....... veens et
Ibpes then agec for 5 i *Higher Values to Order _ |
] SPECIFICATIONS #*Also available within £5% or +29% of speci- I
jistance R T M.A. Values....10° to 102 ohms fied value up to 5 x 10'* ohms. l

CARBON DEPOSITED RESISTORS °

o deposited resistors, sealed in glass and they are capable of operating up to voltages of |
{ with inert gas are available for appli- 15 KV or wattages up to 10 watts. They can be l ERTRON
is where long term accuracy and stability furnished in 2-5 - 10% tolerances. Temperature I AT ED
-quired. Impervious to mechanical damage, coeﬁ@cgent averages 0.0005 to 0.0008 with voltage RESISTORS
dity, deviations of pressures, fumes, etc., coefficient almost nil. I

VOLTAGE REGULATOR TUBES

iiturrent voltage regulator tubes are used to Tubes meeting JAN or MIL specifications are
I{ze a wide range of battery-operated R.F. supplied on special order.

brator high voltage power supplies, voltage GENERAL SPECIFICATIONS

ince, voltage limiting, coupling in D.C. Many standard voltages: 50 to 30,000 volts
ifiers, and- almost all voltage limiting (nominal)

7 .
rements. D. C. starting voltages: About 5% above nominal

lze regulator tubes for operating 18 KV, D. C. regulated voltage tol. from nominal: Varies
ﬁ, 25 KV and 27 KV, designed for regula- +2.0 10 *5.09%

%nd protection of the kinescope in color and

‘chrome TV are available in quantity. Regu- ‘ ! ’ .
| will be made on special orders for any Maximum rating regulation current: Varies 100

ting point between 50 and 30,000 volts. to 1000 ya (except glow tubes to 250 MA)

SUBMINIATURE ELECTROMETER AND D. C. AMPLIFIER TUBES

ype 5800 tetrode and the type 5886 pentode tions where high transconductance is desired.
0 mil filament power subminiature tubes
ned specifically for electrometer applica-

Voltage regulation: *1.5%

The type 5828 is a conventional low filament

¢ where low grid current is a paramount power triode.

;n consideration. Other subminiature types include the 5799 high
rﬁ;ype 5803 is a low filament power submini- vacuum half wave rectifier and the VX-10 ther-
¢ triode designed for electrometer applica- mal time delay relay.

?f SPECIFICATIONS

, ACCEL.  CONTROL CONTROL

| PLATE PLATE

JIBE TYPICAL GRID GRID GRID Gmk*
IPE 13 ] SERVICE volrs  vours  volrs  CURRENT cugrent MO (umhos)
i (volts) (volts) (amps)

1300 Tetrode Electrometer +4.5 +3.4 3.0 12 3x10-' 1 15
i¥186 Pentode Electrometer +12 +45 2.0 13 3x10."° —_ 14

828 Triode D.C. Amplifier  +45 i i ~1.0 250 107 175 450
803 Triode Electrometer +7.5 — —1.7 100 2x10'* 20 150

flament 1.25 volts at 10ma. *JAN tubes available except for 5828.
digher Gm may be obtained at the expense of high Ic by operating at higher Ib.
|

ELECTROMETER AND
D.C. AMPLIFIER TUBES

COUNTER TUBES

i Victoreen Counter tubes are a series of adapted to the more rugged requirements of

uenching geiger tubes designed to cover portable operations.

-g;eneral field of beta, gamma, X-ray and A convenient socket, our part No. 380-26, is

dc ray measurements. Some meet the needs available for probe or chassis mounting of the

@)oratory reliability and accuracy, others are IB85 and 6306 tubes.

; SPECIFICATIONS

: OPERATING THRESHOLD PLATEAU FLATEAU  peqive

‘Egs DESCRIPTION ~ VOLTAGE VOLTAGE LENGTH ,StQPF — LeneTH | WALL CIEE VRE

: (volts) {volts) (volts) (%-IOOV‘; (inches) mg-cm?) {counts) BASE

585  Beta-Gamma 900 800 200 3 2.75 30 10°  Coaxial
Aluminum Wall Al1-A2

386 Gamma Ray 300 280 60 10 2.5 200 5x107 Tinned

| Glass Wall Leads

287 Gamma Ray 900 850 100 10%/50v 0.5 200 108 Tinned

I Glass Wall Leads

388 Gamma Ray 300 275 50 30%/50v 0.5 200 5x107  Tinned

d Glass Wall Leads

306 Beta-Gamma 900 800 150 5 2.75 30 108 Coaxial

Bismuth Lined Al-A2
1 Aluminum Wall

i
i
|
|
|
|
I
|
|
|
|
I
|
|
|
|
|
|
|
<r ( Triode I
1386 Connected Electrometer +10.5 — 3.0 200 2x10-" 2 160 |
I
]
|
|
|
|
|
|
|
|
|
|
|
|
I
|

Consuli our engineering staff on applications of these components,

I COUNTER TUBES

The Victoreen Instrument o.

COMPONENTS DIVISION: 38Q0 PERKINS AVE., o CLEVELAND 14, OHIO
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TYPES FOR
EVERY USE

Wire & Cable Clips

Control Knob Clips

Yoke Clamps

““IF"* Can Retainers

7}?«.«

K 4

Chassis
Mounting Fasteners

{ron Core Clamps

i I

TINNERMAN PRODUCTS, INC. . p

“y* TYPE

O S

PUSH-ON TYPE

Push-On type SPEED NUTS
are lightning-fast, zip over
integral studs, rivets, tubing,
nails or other unthreaded parts.
They provide a bite-lock that grips securely on smoothest,
hardest surfaces. These self-locking, one-piece fasteners
eliminate costly threaded parts, reduce machining of die
castings. They provide line balance, reduce costs, speed-up
production...arethelast word inlow cost fastening efficiency.

and
assembly jobs on all types of

SPECIAL TYPES: Coil tube

ing tab. C4801 retains ¢

C 6811
N R B G O NN o0 D D7 N TR D @

B2 S -

compnessnou |
f RINGS

Easily adapted to
all thermo-plastic

. knob-to-shaft as-
semblies, they eliminate inserts, set
screws; provide lower mold costs,
permit thinner walled hubs. Insure
permanent attachments and prevent
cold-flow loosening.

@,

7P

o R BN R W DE TR e R S S G (5N

[, S

22z o

>

>X the
ept.

16

FASTEST THINGS IN FASTENINGS®

1. Snap into place by hand.
Cam-like prongs com-
press, then spring out
wher_x inserted into hole,
holding Clip in position.

2. Line up second part of
assembly; start rivet or
unthreaded stud into Clip.

3. Seat rivet; turned-in end
of SPEED CLIP bites rivet
makes a locked, vibration-
proof attachment. Perfect
where only one side of

ayr_TYPE SPEED NUT brand fasteners are self-retaining
receiving positions. They are snappeq into place by hag
a constant hole alignment; are vibration-proof, requirey

clinching or welding.

ny#_TYPE SPEED NUTS perform the same functions as
but are preferred where a full bearing surface on |
of the SPEED NUT is a requirement. Both are made
quality spring steel in a wide variety of screw sizes,

SPECIAL TYPES: “U”—TYPE SPEED NUTS are
in many special designs ¢
broad variety of applicatio
example shows the “U” typg
ring shaped soldering tab for .‘
connections. SPEED NUT is;
over bakelite panel.,

F—=
5 n

z . B L B N N N N B N B N | i
'mmmmmmmmmmmmmmm------- --1

HOW TO APPLY !

\

.
START BY HAP‘?D il

'

Q“&RTEK TURN 10 R
Moy,
G

e
\\\\\\\\\\\\/ o o
XL Y P

D-SHAPED STUD ASSEMBLY
- W N B B R R N N M R T N R R O o R T D U B T M SN GG N N B B BN PO B B O Em B

COIL FORM FASTENERS

The SPEED NUT principle of spring
tension fastening is particularly
adaptable to fasteners for retaining
coil forms in communications equip-
ment. SPEED NUT Coil Form Fas-
teners are quickly and easily installed
assure vibration-proof adjust-
ments. Millions of SPEED NUT fas-
teners are performing cost-cutting

Core screw is first
threaded into SPEED
NUT. Prongs provide
correct tension on

g screw,
radio,

I'V and communications equipment.

assembly is simplified by any one of these three SPEED N
only a few seconds to complete trouble-free attachment of coil tubes. SPEED N
» provide constant pressure to maintain tuning adjustment. Note that C6811 has*L”shi
oil tube only and has clearance hole for core rod.

bl el ol el Rl Yy ——

TUBULAR TYPE

SPEED CLIPS

assembly is accessible!

i
]
1
i
|
]
i
|
i
1
i
i
1
1
1
1
1
C

* Box 6688 .

—
=

a

!
o

i

. zip down, ligfitni
studs, or any unlhreu?
tool. Locks on smog
surfaces; equally effe
metal or plastic.

An exclusive Tinnerm
feature is its use oy
studs. Diagram showi|
from locked positio
tension grip of spring
stud where removahili

Coil tube is inserted
into the SPEED NUT
and retained by means
of 4 small barbs on
inside of SPEED NUT.

Provide easiest, safest att
wire harness installationsl
equipment. It can be pre-
wire bundles; opens and
out the use of tools for ea
Positive locking feature pr
accidental opening. H
extruded insulation. A¥
clamp sizes from 14" to 1%

LEVELAND 1,



R e N L i T

P e

(oo i g e

LKy . o i e L

At this time our company is working on electronic projects for the defense departments

T

of our country. Missile guidance systems. .. firing error indicators . . . and special communications equipment

about which the strictest security must be maintained . . . but what we're privileged and proud to reveal
NO SECRET. The competence which makes these achievements possible is in our engineering staff.

Members of this group average more than ten years of experience in this complex, diverse field.

T

Whenever you face a problem which may be solved by the use of electronic, electro-mechanical,

e N G Ny Y Ayt S - g —op " g S P i, vty ot

Hydrculic or pneumatic equipment, we feel sure these men can help you ... LET'S TALK IT OVER,

‘E WE REPRESENT OVER ONE HUNDRED TOP MANUFACTURERS OF MAJOR AVIATION
~ PRODUCTS. A NEARBY BRANCH WILL BE HAPPY TO SERVE YOUR NEEDS. DO
: MORE BUSINESS . . . REALIZE MORE PROFIT WITH AIR ASSOCIATES EQUIPMENT.

3 M/
3{, PRESIDENT

o
SSOCIATES, INC.

TETERBORO, NEW JERSEY

Cam Sl <o

ﬁ/lSlONS: ATLANTA « CHICAGO -+« DALLAS + GLENDALE + HACKENSACK « MIAMI « ORANGE « TETERBORO Resymme=—

i
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" JLLINOIS ELECTROLYTIC CAP/C/ (.

A COMPLETE C_APACITO,';R_ 'L.INE OF TIME-TESTED QUALITY!

ILLINOIS electrolytic capacitors for every 