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THE ULTIMATE IN QUALITY. ..

UTC Linear Standard Audio Transformers represent the closest approach
to the ideal component from the standpoint of uniform frequency re-
sponse, low ‘wave form distortion, high efficiency, thorough shielding
and utmost dependability.

UTC Linear Standard Transformers feature . . .

@ True Hum Balancing Coil Structure . . . maxi- @ Semi-Toroidal Multiple Coil Structure . . .
mum neutralization of stray fields. minimum distributed capacity and leakage re-

@® Balanced Variable Impedance Line . . . per- actance.

mits highest fidelity on every tap of a wniversal

unit . . . no line reflections or transverse coupling. @ Precision Winding ... accuracy of winding
1%, perfect balance of inductance and capacity;

i ing . . . permi si i i
@ Reversible Mounting permits above chassis exact impedance refection,

or sub-chassis wiring.

® A"°,Y Sh!elds ... maximum shielding from in- @ High Fidelity . . . UTC Linear Standard Trans-
ductive pickup. formers are the anly audio units with a guaran-

@ Hiperm-Alloy . . . a stable, high permeability teed uniform response of == 1 DB from 20-20,000
nickel-iron core material. cycles,

TYPICAL LS LOW LEVEL TRANSFORMERS

Relative Max,
. hum- Unbal-
Primary Secondary 21 db Max. pickup anced DC  List
Type N Application | d | d. from Level reduction inprim’y Price

LS-10 Low impedance mike, 50, 125, 200, 60,000 ohms in 30-20,000 +15 DB —74 DB 5 MA | $25.00
piekup, or multiple line 250, 333, 500/ two sections
to grid 600 ohms
LS-10X  As Above As above 50,000 ohms 20-20,000 +14 DB —Y2 DB 32.00
LS-12 Low impedance mike, 50, 1256, 200, 120,000 ohms 20-20,000 +153DB —74 DB 28.00
pickup. or multiple line 250, 333, 500/ overall, in two
to push pull grids 600 ohms sections
LS-12X As above As above 80,000 ohms 20-20,000 +14 DB —92DB 5 ) 35.00
overall, in two
sections

LS-26 Bridging line to single or 3,000 ohms 60.000 ohms in 15-20,000 +20 DB T Y 25.00
push pull grids two sectlons

LS-19 Single plate to push pull 15,000 ohms 45,000 ohms ; 20-20,00¢ +17 DB ] M 24.00
grids like 2A3, 6L6, 300A. :1 each side
Split secondary

LS-21 Single plate to push pull 15,000 ohms 133,000 ohms; 20-20,000 +14 DB —7 ] 24.00
grids. Split primary and turn ratio
secondary 3:1 overall

LS-22 Push pull plates to push 30,000 ohms 80,000 ohms; 20-20,000 -+26 DB —5 23 31.00
pull grids. Split primary plate to plate turn ratio
and secondary 1.6:1 overall

LS-30 Mixing, low impedance 50, 125, 200, 50, 125, 200, 250, 20-20,000 +17 DB —7 25.00
mike, pickup, or multi- 250, 333 400/ 333, 500/600 ohms
ple line to multiple llne 600 ohms

LS-30X As above As above As ahove 20-20,000 +15 DB 2 32.00

LSs-27 Single plate to multiple 13,000 ohms 50, 123, 200, 250, 30-12,000 +20 DB 24.00
line 333, 500/600 ohms cycles

LS-50 Single plate to multiple 15,000 ohms 50, 123, 200, 250, 20-20,000 <+17 DB 7 24.00
line 333, 500/600 ohms

LS-51 Push pull low level plates 30,000 chms 50, 125, 200, 230, 20-20,000 +20 DB 7 ML 24.00
to multiple line plate to plate 333, 500/600 ohms

LS-141 Three sets of balanced 500/600 chms 500/600 ohms 30-12,000 +10 DB 7 A 28.00
windings for hybrid ser-
vice, centertapped

TYPICAL LS OUTPUT TRANSFORMERS

Type Primary will match Primary Secondary =+ Max, List
No. following typical tubes Impedance Impedance lrom Level Price

LS-52 Push pull 243, 250, 6V6, 42 or 8,000 oluns 500, 333, 250, 25-20,000 15 watts $28.00
2A5 A prime "00 125, 50, 30,
15, 10 7.0,
5. 2.5,
ruth pull 2A3's. 6A5G’s, 300A’s, 5,000 ohms plate 500, 333, 250, 25:20,000 20 watfs 28.00
273A’s, 6A3's, 6L6's to plate and 200, 125, JO 30,
3,000 ohms plate "0 la, 10, 7.5,
to plate 1.2
Same as above 5,000 ohms plate 0, 20, 15, 10, 25-20,000 20 watts
to plate and ©.5.5, 25, 1.2
3,000 ohms plate
to plate
l”usl pull parallel 2A3's, 6A5G’s, 2,500 ohms plate 504, 333. 250, 25-20,000 40 watts
300A°s, 6A3's ;o %lute and . 200, 123, 50, 30,
,500 ohms plate 20. 15, 10, 7.5, N
to plate 5.25 1.2 Write fer ou- Catalog PS-510
IPush puli 6L6’s self hias 9,000 ohms plate 500, 333, 250, 25-20,000 30 watts
to plate 200, 125, 50, 30
20, 15, 10 7.5,
5. 2.5,

150 VARICK STREET NEW YORK 13, N. YV,
EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y., CABLES: “ARLAB*
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TESTING AIRCRAFT FUEL GAGES...... .. .. . .. . ... . . . . .
Qu,a‘llty-control inspection of capacitance-type tank units for Simmonds Pacitron electronic fuel gage. Inner electrode
profile can be designed to give linear gallon readings for almost any tank contour (see n 138)

PRODUCT!ON PLANNING SPEEDS MILITARY ORDERS. . .. . ... ... . .. ... .. ... . . . ... .. .. 82
Details of system that has enabled Sperry Gyroscope Company to double production per man hour since war

HORIZQNTALLY-POLARIZED OMNIDIRECTIONAL ANTENNA, by C. Brasse, Jr. and R. Thomas .. . ... .. .. 86
Simple arrangement gives circular radiation pattern in 10-cm region

COMMUN'ITY CIVIL DEFENSE COMMUNICATIONS PLAN, by Neal F. Harmon. . ... ................. .. 88
Details by system now being set up in Onondaga County, N. Y., utilizing cvailable radio facilities

REMOTE CONTROL OF POSITIONING MOTORS, by George M. Chute. . .. .. ... ... . . .. ... ... ... 92
General-purpose follow-up circuit changes position of valve or other motor locd when remote krob is turned

AUTO-SEMBLY OF SUBMINIATURE MILITARY EQUIPMENT, by S. Danko and S. Lanzalotti. . ... ... .. .. S4
Etched wiring and dip soldering save labor, speed assembly, improve performence and cut cost of ultracompact circuitry

AUTOMATIC TV SYNC LOCK, by L. M. Leeds . ... ........ ... ... ... . ........... 99
Special effects can be added to remote program when local sync generator is synchronized to remote gencrator

CROWDED-BAND MOBILE EQUIPMENT, by H. H. Davids and T. J. Foster. . . .. ... ... . . ... ... .... ... 102
Transmitter-receiver combination for operation in 148 to 174-mc ranae
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Distributed amplifiers and linear sweep generators permit viewing of millimicrosecond pulses
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Thyratron circuit fed by a-c tachometer operates a relay at a preselected speed

CONTINUOUS FILM SCANNER FOR TV. . ... ... . ... ... ... .. .. . ... .. .. . ... ... ... ... 114
High-fidelity film picture source with electronic compensation for jitter and flicker

CORRUGATED-WAVEGUIDE BAND-PASS FILTERS, by J. €. Greenc. . ... ... ... 117
Rapid transition between pass and attenuation bands is provided by a waveguide section and corrugated surface
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Cut-off programs are avoided by playback that reproduces same interval os original maanetic-tape recording

MEASURING VECTOR RELATIONSHIPS, by Y. P. Yu. ... ... .. ... .. ... ... . . . . ... 124
Instrument measures complex components of an urknown voltage over frequency range of 8 cycles to 500 mc

SQUARE-WAVE GENERATOR USING GATED-BEAM TUBE, by Louis E. Garner, $r.. .. .. ... ... .. .. ... . .. . 128
Pulses from 50 to 500,000 per second from five-tube generator 174-mc range

TRANSISTOR FREQUENCY MODULATOR CIRCUIT, by L. L. Koros and R. F. Schwartz. . .. . ... ... . ... .. . 130
Provides low-distortion modulation with reduced size, weight, and a-f and d-c power recuirements
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l Electrified by Marion, these tweezers now

do double duty. They position the work
and solder it at the same time. Tripled
production and finer fluxless joints resuit.

VARIAC

FLEXIBLE BRAIDED CONDUCTORS.

% APPROX. EQUIV, #10 B, & S.
: SILVER SOLDERED
W Zmarion methods /7 %00 50

SHAPED FOR OPERATION REQUIREMENTS
MARION USES THIS METHOD of Tweezer Soldering for pre-
cise hairspring soldering, positioning small metal parts in
thermoplastic cements, and in other fine soldering operations.
Resistance heating in the work itself and conducted heat from
the tips combine to give greatily increased soldering rates on
pretinned components. Because the tweezers develop little
heat themselves, adjacent component damage is avoided.
These tweezers permit an inexperienced worker to rapidly
acquire a high degree of skill. Both positioning and solder-
ing are combined with the handling ease of a fountain pen.

STANDARD ""MM™ TWEEZER BLADES

NOT FOR SALE — You can make electric soldering tweezers of your own.
Those shown here have standard “ MM’ blades, separated and insulated by
bakelite. They are assembled and wired as illustrated. By varying the volt-
age, the tip cross-section, and the contact area, you can adapt this tool to
your specific application..

OTHER MARION METHODS — Current demands on indusiry by the
mobilization program accentuate the importance of production methods. Elee-
tric tweezer soldering is only one of a number of methods which Marion pro-
poses o present in the hope that some of them can help you as much as they
have helped us. Maron Electrical Instrument Company, 401 Canal Sirest,
Manchester, N. H., U. S. A,
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MANUFACTURERS.OF MARION RUGGEDIZED PANEL INSTRUMENTS

0 marion meifers
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_Compactness

More and more components in less and less
space! That’s the manufacturer’s dilemma as
, necessity shrinks the size of electrical
: and electronic instruments and equipment.

But compactness need not create bottlenecks
—1if you specify IRC miniature resistors. Years ago, we
 foresaw the trend to compactness and got ready for it. Now,

with the widest line of resistor types in the industry, IRC
cen supply miniature components for almost any application.




IS essent

Higher space-power ratio than fubular wire wounds suits small, flat Type
FRW fixed and adjustable wire wounds to voltage drapping applications in
limited space. FRW's may be maounted vertically or horizontally, singly or in

stacks. Non-magnetic mounting brockets extend

Tiny fixed composition resistors—Types BTR and BTS—are
— only %'’ in body -length. At ¥5 and %2 watls, respectively, these
~ minioture units set new performance standards for fixed composition
~ resistors. Advanced BT's easily meet the rigorous requirements of
_television—actually exceed JAN-R-11 Specificctions! Balanced in
~every characteristic, BT's are especially ‘well svited to high ambient
“temperatures. Power dissipation is excellent. Other Advanced Type
BT's meet and surpass JAN-R-11 Specifications af 1 and 2 watts,
‘Write for full particulars in Catalog B-1.

easy and economical mounting—aid in heat distribution along entire length
—and transfer internal keat to chessis. Light-weight construction combines
with exceptional mechanical strangth aond ability to withstond severe
vibration. Bulletin C-1 gives full perfermance data.

INTERNATIONAL RESISTANCE COMPANY
403 N. Broad St., Phila. 8, Pa.
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& FREQUENCY IN MEGACYCLES

Miniature MPM Resistors are ideally svited to high
frequency receiver and similar applications. Fre-
quency characteristics are outstanding, but abselute
balance has been maintained with all other significant
electrical characteristics. These are the same as in
larger IRC Type MP Resistors. MPM's are constructed
of solid steatite ceramic rods, to which a thin resistance
film is permanently bonded. Changes due ta humidity
ond aging are held to a minimum. Resistor body is
%'’ long, aond active resistance section only %’
long. Send for complete information in Catalog F-l.

through resistors—allow

When you’re squeezed for ‘‘small-orders” of
standard resistors in a hurry, simply call your IRC
Distributor. IRC’s Industrial Service Plan enables
him to give you fast, 'round-the-corner delivery of
standard resistors for experimental work, pilot
runs, maintenance. We'll be glad to send you his
name and address.

Send me additional data on the items checked below:—
Q Controls Flat FRW Resistors
Advonced BT Resistors MPM Resistors

Nome and Address of local IRC Distributor

COMPANY. ... .. ... ... A —

ADDRESS. . . ...... B B sl semn 1 gl o s 8 i@ s



THOMPSON EXPANDS ITS SERVICE INTO ELECTRONIC PRODUCTION

precision built

conua swic: M coaxial switches

et o
SVOLTS

MPSON PR

THOMP Y

£ = LAND, OFIO .'L

Model No.10829 one-pole
two - throw coaxial switch.

ModelNo.10567 one-pole
four-throw coaxial switch.

TYPICAL PERFORMANCE

Frequency range, 0 to 10,750 Mc./Sec.

V. S. W. R., 1.5 maximum

Insertion loss, .5 decibels or less at 3,000 Mc./Sec.
Cross-talk, 50 decibels minimum at 3,000 Mc./Sec.
Characteristic impedance, 50 ohms nominal
Maximum RF voltage, 500 volts RMS

Power rating, CW maximum continuous 100 watts
at 3,000 Mc./Sec.

HESE SWITCHES are available in several types, including ~ WRITE for furiher tech-
single pole 2-throw, 3-throw, 4-throw and 6-throw, double 74! information and

pole double-throw, and lobing or sensing. Remote actuation is descriptive brochure.

available for all. }:‘”fr dfgind Gl
. L. ring a prompt
The Thompson Products Electronics Division has a e,

competent staff of engineers, electronic and environmental test
equipment, model shop facilities, and production facilities ready
to work with you on your coaxial switch problems.

ELECTRONICS DIVISION, 2196 CLARKWOOD ROAD, CLEVELAND 3,

Thompson @) Products, Inc,

MANUFACTURERS OF PRECISION AIRCRAFT PARTS AND ACCESSORIES

CLEVELAND * DETROIT « LOS ANGELES » ST. CATHARINES, ONTARI/



lasticon GLASSMIKED

have been solving your
engineering problems since 19431

We originally designed Glassmikes for the
Metallurgical Laboratory at the University
of Chicago for use in radiation counter equip-
ment. The Glassmike construction (metal
ferrules soldered to silvered bands at each
end of a glass tube) proved ideal for small,
high voltage filter and coupling capacitors.
As the only exclusive producers of plastic
film dielectric capacitors, we use many differ-
ent films and impregnation combinations.
Our application experience enables us to
recommend the best dielectric combination
for your particular application.

Some of the more common Glassmike types are as follows:

Type ASG—High temperature, high voltage filter coupling and by-pass service.
Type AAG—High resistance, low voltage coupling and storage service.

Type LAG—Very high resistance, extremely low dielectric absorption.

Type LSG—High “Q”, high voltage replacement for mica capacitors.

Type TAG—Similar applications to Type LAG, but for higher temperatures.
Type TSG—Similar application to Type LSG, but for higher temperatures.

Type PAG—High DC resistance, low dielectric absorption for temperatures
up to 85° C.

Type FAG—Ultra high resistance, high voltage capacitor.

Send us your requirements and we will recommend the proper capacitor.

MANUFACTURERS

; . All Phones: AMbassador 2-3727
Glassmike Capacitors

Plasticon Capacitors
HiVolt Power Supplies
Putse Forming Networks ondenser roducts Com pany

7517 North Clark Street « Chicago 26, lllinois

TRONICS — July, 1951



Electrical

MITCHELL'RAND Insulation Headquarters

#EGLASTIC

The fiberglas-polyester laminate that provides
greater insulation protection per dollar cost

GLASTIC Laminates are made by combining glass fibers with alkyd base polyester resins
. the resultant laminate, combining the best electrical and physical features of both, is
an insulating material significantly superior in heat, arc and moisture resistance; flexural,
impact and tensile strength . . . also it is tough, rigid and dimensionally stable. GLASTIC
Laminates are easy to fabricate; they punch and shear without requiring pre-heating.

GLASTIC Laminates are available in six grades MECHANICAL AND
to meet all known insulation requirements: ELECTRICAL PROPERTIES

GLASTIC Dnifs;inchly ts].up(s)slr'io: to_ncott;on rngr'ici:e- ‘Flexural Strength (psi) 23,800 .
| rce enolic laminates and similar P y "
MM materials[? yet competitive in price. Rigidity (Young's Mod. x 10”) 1.87 2.84 3.38
) - Y Impact Strength (lzod) 13.5 19.2 25.0
GLASTIC Similar to Glastic MM but made with - s
a resin of greater strength and flame Tensile Strength (psi) 11,100 17,300 44,500
resistance; well suited to resist pound- 3
GF ing, required in driving slot wedZes. Compressive Strength (psi) 33,500 53,100 57,500
bremium grade, much greater strength Hardness [Rockwell M) 90 90 90
emiu e, mu reater stren
(AW N (N than either MM or GF; 45,000 psi at QSR 1.59 1.5) 1.75

150°C after 200 hours; requires sharp =
GW carbide tools in fabricating. Water Absorption (%, ASTM) .54 .36 .61

GLASTIC Similar to GW but uses unidirectional Arc Resistongs (ASTM) 150 60 - i
GU glass cloth for maximum tensile [UETRGTREELTTRUFL)] 300 280 210

strength in one direction (70,000 psi). " ,
e’ . - Dielectric Constant (at 60 cy.) 4.3 4.} 5.4

GLASTI Tough, semi-rigid sheet stock available ] o ] ] W ;
M: e heknese only. well IS Yol 80 ¢y.) g 24 [

suited to cold shearing and punching. AFTER 200 HRS.
Expasure ot 150°C.

Tough and thin; will crease without : i ;
GLASTIC serious loss in dielectric (500700 Flexural Strength (psi) 25,200 32,200 45,000
A V/M); shearing and handling qualities
il farlsuperior to mica glass materials; Impact Strength (lzod) 15.7 25.2 22.0
will not puff or distort regardiess of 3 .
fong S,o,‘;ge under heat oﬁ.humidny; Dielectric Strength .(V/M) 325 315 ] 200

standard thicknesses .015” and .020" Water Absorption (%, ASTM) 1.32 .61 2.15
GRADE B INSULATION FOR THE PRICE OF GRADE A ® MOLDED GLASTIC parts, Grade MG, are available to

specification.

IMPACT STRENGTH ® Special GLASTIC for particular requirements will be
ARC RESISTANCE developed on request.
® Information detailing the superiority of GLASTIC
G R E AT E R HEAT RESISTANCE with grade C phenolics and melamine G5 laminates
DIMENSIONAL STABILITY is available . . . Write for GI:ASTIC bulletin MR; also
MOISTURE RESISTANCE :g;uf;sssg test samples—they'll be sent upon written

gulling. Write for GLASTIC bulletin MR; also for free test samples

Electrical

Insutation A PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS VARNISHED TUBING, TARE AND CLOTH - |

Headquarters AND TWINES -+ CABLE FILLING AND POTHEAD COMPOUNDS * FRICTION TAPE AND SPLICE *
POUNDS - FIBERGLAS SATURATED SLEEVING - ASBESTOS SLEEVING. AND TAPE * VARNISHED
TAPE * MICA PLATE, TAPE, PAPER, CLOTH, TUBING - FIBERGLAS BRAIDED SLEEVING * COTTON T
SLEEVINGS * IMPREGNATED VARNISH TUBING * INSULATING VARNISHES OF ALL TYPES - EXTR

wwww americanradiohictory com



Engineers think of X/L7ROMN for noise suppression!

FILTRON might not be able to lick the problem
shown above, but we can solve all of your prob-
lems of RF Interference Suppression on electronic
equipment,.

FILTRON will design the right filter for your cir-
cuit conditions to meet size, weight and electrical
characteristics — and meet RF Interference Sup-

RF INTERFERENCE SUPPRESSION FILTERS FOR:

Motors
Generators
Inverters

Dynamotors
Pawer Plants
Actuators

pression Specifications wherever RF Interference
must be eliminated.

FILTRON’s advanced engineering, due to con-
stant research and development, together with
FILTRON's production know-how, insures quality
components to meet your delivery requirements.

Gasoline
Engines
And other RF Interference producing equipment

Electronic
Cont-ols

Send for your copy of our NEW CATALOG on your compony letterheod.

tHe FILTRON co., INc.

FLUSHING,

LONG

ISLAND, N. Y.

ELECTRONICS — July, 1951

LARGEST EXCLUSIVE MANUFACTURERS OF RF INTERFERENCE FILTERS



ALL RANGES WITH THIS [~| ONE CONTROL

Just one knob—extra large—easy to turn—flush with the panel,

controls all ranges. This one knob saves your time—
minimizes the chances of “burn-outs” because you don’t

have to remember to set another control. You can

work fast with Model 630 with your eyes as well as your
hands. Look at that scale—wide open—easy to read,
accurately. Yes, this is a smooth TV tester. Fast, safe, no
projecting knobs, or jacks, or meter case. Get your
hand on that single control and you’ll see

why thousands of “Model 630’s” are already in use in

almost every kind of electrical testing
FOR THE MAN WHO TAKES PRIDE IN HIS WORK

Triplett

TRIPLETT ELECTRICAL INSTRUMENT COMPANY - BLUFFTON, OHIO, U.5.A.

10 July, 1951 — ELECTRONICS
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Nowhere can you obtain a broader variety of finer quality controls
than those made by Centralab~the Company which introduced
carbon controls to the electronic industry more than 25 years agol

For more information see next two pages —-}



. Resistor:

SPECGIFY CENTRALAB CONTROLS FOR

CENTRALAB OFFERS A VARIETY OF STANDARD AND CUSTOM

Centralab’'s New Model 2 Radiohm

14 Good Reasons Why
CRL’S Model 2 Radiohm is the Control for You!

Velvet smooth, low noise level
operation with CRL’s exc/usive, chemical-
ly developed resistance matcrial. Thirteen
standard tapers.

. Resistor base: Resistance material bonded
to laminated, phenolic base. Base maintains
high insulation resistance in high humidity.
. Contact spring: Phosphor-bronze. Double
wiping. Uniform mechanical pressure and
positive electrical contact on resistor ele-
mentand contact ringassures noiselessaction.
. Shoe: High grade, laminated phenolic. High
insulation resistance in humidity.

. Center terminal: Cadmium tipped, non-oxi
dizing. Easily soldered.

. Terminals: Clinch type, tightly crimped to
resistor clement for mechanical rigidity and
electrical continuity when soldered or in
humidity.

7. Ground plate: Cadmium plated steel

. Bushing: Cadmium plated steel. Accurately
machined for minimum shaft-bushing clear-
ance, smooth rotation.

Mananat oo opicopradiobicton

o

9. Shaft: Many variations meet diversified ap-

plication. Round, Flatted, Slotted, Split
knaurl, Finger tip knurl. Also nylon for
high voltage application.

. Cover: Cadmium plated steel, completely

shields resistor element.

. Switch: Directly operated from shaft. Posi-

tive on and off action. Standard, high and
low current ratings in varied combinations.

. Switch terminals: Ends shaped for wrap-

around leads. Hot tin-dipped for easy sol-
dering. Mechanically anchored — will not
loosen during soldering operations. Sur-
faces elevated; cannot short to cover legs.

. Insulator: High dielectric strength permits

breakdown rating of 1,000 velts, R M.S.

. Variety of unit types: Single or twin, con-

centric shaft twins, plain or switch type,
any of these tapped or untapped. Simple
design permits wide variation at minimum
cost.




YOUR AM—FM—TV APPLICATIONS

SPECIFICATIONS TO MEET COMMERCIAL AND GOVERNMENT REQUIREMENTS

Famous new Centralab Model 2 Radiohms now avail-
able in plain or switch types— standard or custom
designs—with plain or dual concentric shafts. 15/i"
control diameter meets today’s demand for smaller size.

New Centralab Model 2 Radiohm New Centralab Model 2 Radiohm New Centralab Model 2 Radiohm  New Centralab Model 2 Radiohm Con-

Control — Left, single unit plain Control— control shown is a single Comtrol — this control is a twin  s7o/ — Left, twin unit plain type, front
type, untapped; right, twin unit unit switch type, tapped. Control unit switch type, untapped. It hasa  section tapped; right, twin unit switch
plain type, untapped. Both with has single shaft. single shaft. type, rear section tapped. Both units have

single shafts. concentric shafts.

FOR COMPLETE SPECIFICATIONS
AND SAMPLES

If you want further information — taper curves,
physical dimensions, engineering specifications on

i Centralab’s Model 2 Radiohms or Model 1’s, mail
in coupon below. Manufacturer's sanples on request.
|NTEREST ® 0006

The World's Smallest Volume
Control — Centralab’s Model 1 -

Centralab Div. Globe-Union Inc.
914 E. Kcefc Ave., Milwaukee 1, Wis.

Please send me Control bulletin No. 42-85 on Centralab Model 2 Radi-
ohms. [J Also include Control bulletin No. 42-19 on Centralab’s

Smaller than a dime! Less than 14" thick.
Available in plain or switch type.
Ildeal for miniature electronic gear.

Name... - Title

Company Address.

A 74

/

I Model 1 miniature control.

City Zone State

i AR




For Negative Resistance-Voltage Characteristics

Responding instantly to voltage changes,

GLOBAR type BNR Silicon Carbide Resist-
ors provide increased resistance as a poten-
tial 1s decreased. Conversely, as a potential
is applied, resistance decreases. These re-
sistors are what is commonly referred to as

TRADE MARK

voltage sensitive. They are used to dampen
the effect of transient voltages and provide

T F T instant protection for electrical circuits.

] i ; Bulletin GR2 conrtains
2 usceful engineering data

Typical applications where these resistors operate successfully include: Wl on GLoBAR BNR Ce-

e ramic Resistors. Copies

. . .. e AT will be supplied imme-

-I Small motors to prevent arcing 3 Voltage.contrc.)l circuits in Y diately u}fgn request.

of governor contact points. electronic devices. Write Dept. V-71, The

=0 ¢ Carborundum Com-

2 Stabilizing rectifier circuits by 4 Protection of solenoids in B i | pany, GLOBAR Division,
limiting peak voltages. direct current circuits. (Eas Eaie Niagara Falls, N. T

b o

o

Resistors of this type are readily
made to meet exact specifica-
tions. Working samples are
available when necessary. To
be sure of receiving resistors
made to correct specifications,
the following information
should be furnished:

a. Type of apparatus in which resistors are to be used.

b. Method of mounting and space limitations.

¢. Normal operating voltage and peak voltage if available.

d. Resistance and inductance of the circuit if available.

e. Ohmic resistance of the resistor and allowable plus or minus tolerance.
Maximum voltage applied continuously or intermittencly.

g. Duration of load and elapse of time between applications.

Furnishing these data will also avoid unnecessary delay and confusion.

GLOBAR ceramic Resistors

sy CARBORUNDUM

TRADE MARK

“Carborundum” and "'Globar” are registered trademarks which indicate manufacture by The Carborundum Company, Niagara, Falls N, Y

14
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@ OFFERS

COMPLETE COVERAGE

..in electronic test instrumentation..

Today, -hp- offers complete instrumentation for virtually
every type of electronic measuring. For audio work, -hp-
oscillators and generators, 2 to 10,000,000 cps. For volrage
measurements, vacuum tube voltmeters (ac and battery) 2 to
700,000,000 cps. For VHF, UHF and SHEF, signal generators
10 to 7,600 mc. For microwave, a broad-band line covering
all coaxial and 6 most-used waveguide frequencies. For micro-
wave impedance and power measurements, complete new
instrumentation, 10 to 12,400 mc. For frequency measure-
ment, standards, monitors and cycle counters, .01 to 200
mc. These and more —over 200 fast, accurate, easy-to-use
instruments — the world’s most complete coverage of elec-
tronic measuring needs.

..in convenient, “next-door” service..

-hp- has selected the best independent organizations in Amer-
ica to give you person-to-person help with your measuring
problems.You are served by electronic specialists—men trained
by Hewlett-Packard, fully informed about all -5p- instruments.
These men save your time by helping select exact instrumen-
tation you require. They can offer expert counsel on your
measuring problems. They are located in major business cen-
ters, as near to you as your telephone. Call them whenever,
wherever you need personal help, in your plant, roday!

The -hp- field service program saves time!
The -hp- direct-to-you sales policy saves money!

HEWLETT-PACKARD COMPANY

2309A PAGE MILL ROAD -+ PALO ALTO, CALIFORNLA, U.S.A.

Export: Frazar & Hansen, Ltd., San Francisco, Los Angeles, New York

There is a trained
-hp- representative near you!

Albuquerque, New Mexico
Neely Enterprises
107 S. Washington St.
Albuquerque 5-8731

Houston 5, Texas
Earl Lipscomb Associates
2420-B Rice Blvd.

P. 0. Box 6573

[
Boston 16, Massachusetts Linden 9303

Burlingame Associates
270 Commonwealth Ave.
KEnmore—6-8100

Los Angeles 46, California
Neely Enterprises
7422 Melrose Ave.

WHi
Chicago 40, Illinois itney 1147

Alfred Crossley & Associates
4501 N. Ravenswood Ave.
UPtown 8-1141

New York 13, New York
Burlingame Associates
103 Lafayette St.
Digby 9-1240

Philadelphia 44, Penn.
Buriingame Associates

422 West Coulter St.
TEnnessee 9-2006

Cleveland 15, Ohio
M. P. Odeli Co.

2536 Euclid Ave.
PRospect 1-6171

Daltas 5, Texas
Earl Lipscomb Associates
3561 Marquette St.
P. 0. Box 8042
EMerson 6-7989

Sacramento, California
Neely Enterprises
309 Ochsner Bldg.

Gl Ibert 3-7461

Dayton 2, Ohio

Alfred Crossley & Associates
410 W. First St.
Michigan 8721

San Francisco 18, California
Neely Enterprises
2830 Geary Blvd.

WAInut 1-3960

Denver 3, Colorado
Ronald G. Bowen
852 Broadway
AComa 5211

Detroit 5, Michigan

S. Sterling Company
13331 Linwood Ave.
TOwnsend 8-3130

St. Louis 3, Missouri
Harris-Hanson Company
208 North 22nd Street

MAin 5464

Syracuse 2, New York
Burlingame Associates
712 State Tower Bidg.

SYracuse 2-0194

Fort Myers, Florida
Arthur Lynch & Associates
P. 0. Box 466
Fort Myers 5-6762

Toronto 2-B Ontario, Canada
Atlas Radio Corporation, Ltd.
560 King St., West
WAverley 4761

High Point, North Carolina
Bivins & Caldwell
Room 807, Security Bank Bldg.
High Point 3672

Washington 9, D. C.
Burlingame Associates
2017 S Street N. W.

DEcatur 8000

HEWLETT-PACKARD @ INSTRUMENTS
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WORKING WITH VIDEO?

Crystal-positioned
pulse type
frequency marks

e

\_

Zero level
reference
baseline

A Excellent amplitude
linearity —
less than .1 db/mc. |-

SWEEPING OSCILLATOR
DESIGNED FOR YOUR VIDEO NEEDS!

The new Marka-Sweep Model Video extends
to video circuit design and testing the speed,
accuracy and convenience that has attended the
use of sweep generators at higher frequencies. The
oscilloscope pattern shown above is an exact repro-
duction of the detected output of the Model Video.

FEATURES:
Sweep Method: All Electronic

Sweep Ranges : 50 ke to 10 me,
50 ke to 20 mes.

Frequency marks of the pip type: Crystal posi-
tioned at 1, 2,5, 10, 15, 20 mcs. Other frequencies
to special order.

Variable frequency pip mark formed by inject-
ing CW from auxiliary signal generator (Kay
Accessory Oscillator now available.)

Separate attenuators on markers and video.

Price: $495 f.o.b. Factory. 10% higher outside
U.S.A. and Canada.

Write for Complete Specifications and 1951 Catalog

===

AT

i
S
i

-
. KAY ELECTRIC COMPANY

25 Maple Avenue

Pine Brook, New Jersey -

Phone CAldwell 6-4000

16
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.,.FIRST to investigate the

Phenomenon of Magnetism
o~

Dr. William Gilbert
15441603

This great English physicist and shysicicn
to Queen Elizabeth is universally recog-
nized as the *‘father of electricity.” He first
advanced the hypothesis that the earh
itself is a great magnet, and confirmed His
ideas by various magnetic experiments. The
gilbert, C.G.S. unit of magnetomotive force,
is.named for him.

Frem an Original Drawing made for OHMITE

9 Jl-_l J‘Jx _l "'-r 31)...FIRST in Rheostats

Be Reght ewith

More manufacturers have —anda=dized on Ohmite
rhecstats for their products . . . mcre companies are
tu=-ng Ohmite rheostats for ~heir own use . . . than
any other make of rh=ostat on the market, today.
Th= primary reason for thi: indsstry-wide prefer-
ence for Ol mite rheostats is tke_r proven depend-

OHMITE

RHEOSTATS
RESISTORS
TAP SWITCHES

abil ty . . . their ability to give exira years of unfail-
ing, trouble-free service.



METAL-GRAPHITE BRUSH

Perfect contact with negligible
wear on the wire is insured by the

VITREOUS ENAMEL BOND
Core and base are bonded together by vit-

metal-graphite contact brush (var- 4 N 1 [ reous enam=l into pme imtegral mnit. Each
ied to fit the current and resistance) .c""j ] turn of wire is ako permanentlr locked in
and the large, flat contact surface. f\/ ) ‘ place br vitreous enamel

\
LARGE PIGTAIL SHUNT'M

{

Current is carried directly to the ‘é
slip-ring by a pigtail shunt of ample | 3

: § . | & J 4 )
size, assuring an uninterrupted con- ' '/ /0 - €
nection at all times. Large slip-ring = 8 |

s UNIFORM CONTACT PXRESSURE

minimizes mechanical wear. 'y, hl_ - Tempered steel comtact arm fe-ms a long
/ 7 ) “" steel spring whica assur=s unifom contact
A pressure. Umiversal jcnt action of the brush
| ]Q: ﬂ maintains “Jush-floatmg™ zontact.
INSULATED SHAFT .
High strength ceramic hub insu- -

lates the shaft and bushing from all i
lve: paits® BRdesvbciters” I hota: \ ALL CERAMIC AND METAL CONSTRUCTION
tories listed models are available. 1 z J Ohmite rheostats have a ceram:c zor=. base, and driving

- hub. There are only ceramic and r=etsl in their construc-
tion— nothing to char, burn, shrink, oc deteriovate. They
are designed for long, trouble-fre= kife.

OHMITE MANUFACTURING COMPANY
4816 Flournoy Street, Chicago 44, lllinois

ORIMITE
WRITE on company letter- J- JJ Jle

head for Catalog and Engineer-
e MamBl% & RHEOSTATS * RESISTORS

TAP SWITCHES




Spoilage Costs Cut 90%
With G-E Roughness Scales

Air Maze Company, Cleveland, Ohio,
manufacturers of filters for all purposes
say that their G-E surface roughness
scales and specimens cut spoilage costs
90% which otherwise would have in-
creased manufacturing expenses. “They
have provided us with real savings in
both time and money,” says H. W.
Matlock, chief draftsman for Air Maze.

Daily use is made of the roughness
specimens in preparing the specifications
and blueprints for component filter parts.
Then, with the handy lightweight scales,
Air Maze makes certain that the finishes
on parts received from their vendors are
correct. When there is a question as to
the suitability of a standard part, they
end the argument.

G-E surface roughness scales and speci-
mens are particularly adaptable when
any parts, manufactured by several sub-
contractors or by different departments
in one manufacturing plant, must have
uniform surfaces roughness. The scales
and specimens provide a common basis
for the engineer, draftsman, machinist,
and inspector in determining, supplying,
and approving the correct surface finish.

Jet Engine Opposite-Polarity Ignition
Coils are shown below being tested with a
General Electric crest voltmeter. The

crest voltmeter measures either positive
or negative crest voltages. Portable—
it does not need an external power supply.

wo@

= B

ol

i

idas

(o

DINGS MAGNETIC SEPARATOR COMPANY
RECOMMENDS USE OF G-E GAUSS METER

Dings Magnetic Separator Co., Mil-

waukee, Wis.,, manufacturer of mag-
netic separators, recommends the G-E
gauss meter for determining the strength
of the horseshoe magnets used in their
separators. Reports Mr. Karl A. Blind,
Chief Engineer at Dings, “We are
recommending the G-E gauss meter to
operating personnel in plants where
magnetic separators are an essential
part of production machinery. We be-
lieve operators should acquire and use
the gauss meter for purposes of effec-
tively and rapidly checking the full
operating efficiency of the magnet.”
Magnetic separators consist of either
one or a series of permanent or electro-
magnets. Materials which contain mag-

netic foreign particles are passed in a
steady flow near the magnets—which
remove these foreign particles. This proc-
ess sometimes requires much repetition,
with the strength of the magnets varied
each time. In order to do this, the exact
strength of each magnet has to be con-
trolled to within narrow limits. The
General  Electric gauss meter enables
operators to maintain these limits.

Designed for unidirectional fluxes, the
gauss meter can be used for checking flux
densities and flux gradients in air gaps,
and for measuring flux density in iron
structures.

Ten Photoelectric Recorders
Used at Battelle Institute

Battelle Institute, Ohio,

Columbus,
is now using ten General Electric photo-

electric recorders in its industrial-
research laboratory.

Some of the recent applications for
which photoelectric recorders have been
used at Battelle are: differential thermal
analysis, and recording short-time high-

temperature creep qualities of various

GENERAL @3 ELECTRIC

ELECTRONICS — July, 1951

metallic and plastic substances. It is also
used as a sensitive recording instrument
for use in measurement and non-destruc-
tive testing where it responds to and
signals from devices such as: ionization
gages, photoelectric cells, thermocouples,
transducers, and strain gages.

The Type CE photoelectric recorder
measures d-c volts or amperes directly,
and will record almost any quantity that
can produce a d-¢ signal which varies in
proportion to the quantity being meas-
ured. Chart speeds range from 14 inch
per hour to 72 inches per minute; sensi-
tivities are as high as 1.0 microampere
full scale; response periods as fast as
1/5 second for full-scale deflection.
r———-—_———-———ﬂ
SECTION A 602-213, GENERAL ELECTRIC
SCHENECTADY 5, N. Y.

Please send me the following bulletins:

Indicate:

A/  for reference only

X for planning an immediate project

O Gauss Meter (GEC-238A)

O Surface Specimens & Roughness Scales

(GEC-774)

[0 Type CE Photoelectric Recorder (GEC-
254)

O Crest Yoltmeter {GEC-380)

po—————————=



HEAVY, LESS EFFI-
CIENT and slower to
assemble, was the orig-
inal Weller Soldering
Guu composed of the
parts shown. Compare
thes: with the fewer
part: at right in tne new
Gun, and you’ll readily
see twhy the new siream-
linved Weller is so
poputar.,

THE NEW WELLER SOLDERING GUN handles 250
watts; heats, ready for use, in five seconds; has longer range
to get into the tight spots, and is equipped with spot ligit,
Uses current only when trigger is operated. It is assembled
Jaster. Requires no bolts or nuts. The %' Revere Copper Rod
that replaces the secondary coil in the transformer is sheared,
Aattened, and bent at right angles in a 200-ton press in a
single operation.

HEN the Weller Manufacturing |

Company, Easton, Pa., was
completing the development of its
new electric soldering gun, they were
contronted with this problem: The
34" Revere Copper Kod used 10 re-
place the secondary coil in the trans-
former had to maintain its rigidity

Lyet be sufficiently soft so that during
the shearing, coining, and bending
operations there would be no break-
ing or splitting of the rod.

Revere’s Technical Advisory Serv-
ice recommended a certain temper
copper rod. It was discovered that
Weller was getting a twist in the rod
when it was installed in the assem-
bled gun. Other tempérs were tried

18

mp e s———————

Temper

e Revere Copper Rod replaces Secondary Coil in Soldering Gun Trans-

former . .. reduces number of parts, makes for a speedier, more

efficient assembly . .. also makes possible a lighter, more compact

unit of increased capacity.

and tested. Then a copper rod of a
slightly harder temper than the first
was recommended. That was it!
Proper temper was the key. Proper
temper was also the key to the .291
dia. copper rod used for the Solder-
ing tip itself. For this, too, had to
retain its rigidity and yet remain soft
enough to be coined, punched, and
formed without fracture.

“In addition to being extremely
helpful in arriving at the proper
tempers, Revere also recommended
that we specify our rod in multiple
lengths, and thus save considerably
on scrap. They were also helpful in
solving the problem of attaching the
brass sleeve to the secondary rod in

our Soldering Gun,” the Weller Man-
ufacturing Company tells us.

So you see, Revere’s interest in
your problem does not stop with the
recommendation of its products.
Perhaps Revere can help you. Why
not take your current problem to the
nearest Revere Sales Office and see?

REVERE

COPPER AND BRASS INCORPORATED

Founded by Paul Revere in 1801
230 Park Avenue, New York 17, New York
L] . -

Miélls: Baltimore, Md.; Chicago, 11l.; Detrost,
Mich.; Los Angeles and Riverside, Calif.;
New Bedford, Mass.; Rome, N. Y.

Sales Offices in Principal Cities,
Distributors Everywhere.
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VOLTAGE—
REGULATED BY
BOGUE MAGNETIC AMPLIFIER

This compact completely self-contained motor  over varying loads. It can be supplied with
gencrator set operates from commercial 60 cycle  either single phase or three phase 60 cycle motor
power to furnish up to 5 KW of 400 cycle power  and either single or three phase 400 cycle gener-
for use in testing 400 cycle radio and aircrafc  ator. The output wave form is extremely pure,
equipment as well as operation of high spced  the total harmonic content of the three phase
machine tools, etc. The unit is complete with design being approximately 1%. In order to
starting equipment and automatic voltage ~ move the unit from one location to another

regulator to maintain the output voltage constant  casters are supplied as standard equipment.

HOW BOGUE SERVES INDUSTRY

Bogue Electric specializes in producing electrical equipment required for special applications such as pure
* 400 cycle power . . . less than 1% harmonics; low ripple dc generators for precision testing of electronic
equipment; magnetic amplifiers for reliable, constant speed and voltage control. Bogue electronic engineers
have solved hundreds of confidential problems. They are always available to talk over your specialized

control or power problems, too!

o~
Where Precision Coordinated Design...Counts! s
50 IOWA AVENUE . PATERSON 3, NEW JERSEY L, §
{’ W
MAGNETIC AMPLIFIERS + MAGNETIC CONTROLLERS « AC & DC MOTORS M i

AC & DC GENERATORS + VOLTAGE & SPEED REGULATORS « SWITCHBOARDS

ELECTRONICS — July, 1951 19
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A Brwsk DEVELOPMENT

hearing aids have shrunk to half their size

® Brush has been the leader in cutting the size principle of this smaller, more powerful micro-
of hearing-aid microphones. Now hearing aids phone, as pioneered and developed by Brush,
are small, almost unobservable and, most impor- is that a tiny, jewel-like crystal converts sound
tant of all, do their job better. Deaf people no waves into powerful electric signals. This is an
longer have to wear bulky, unsightly and hard- example of continued engineering effort by
to-operate hearing aids. Brush to make available to industry the many

The Brush Development Company for more benefits and uses of piezoelectric materials,
than 21 years has studied the intricate, though whether in hearing aids, measuring instruments
powerful, piezoelectric effects of crystals. The or recording devices.

Manufacturers of

ACOUSTICAL EQUIPMENT Recording and Erase Heads AC, DC and Carrier-type

Microphones —General Memory Storage Units Amplifiers
Purpose and Specialized Computer Components Uniformity Analyzers

Hearing Aid Microphones Transient Recorders
Earphones —Of Many Types RESEARCH AND

MAGNETIC INDUSTRIAL INSTRUMENTS PIEZOELECTRIC CRYSTALS

RECORDING DEVICES Universal Strain Analyzers ULTRASONIC EQUIPMENT
Tape Surface Analyzxers
Plated Wire, Disc and Drum Multichannel Direct Writing Generators and Analyzers
Multichannel Recorders Oscillographs Laboratory Equipment

OUR BUSINESS IS THE FUTURE

THE BRUSH DEVELOPMENT COMPANY
3405 Perkins Avenue * Cleveland 14, Ohio

20 July, 1951 — ELECTRONICS
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SICMA

5/5%22’0‘5/? 5@

AVAILABLE SERVICE

1. Scleciion from six basic designs, each with many
enclosure and mounting styles, Each such sclection may
be ordered with a coil resistance and adjustment chosen
from a list of standard codes. The classification chart
below, from the new catalog, calls attention to the most
obvious points of comparison between design series.

2. Specification by our application engineers of the relay
they would use if faced with your problem.* This includes
selection of type and enclosure as well as design of special
adjustment and electrical characteristics, all subject to
your approval and test. The resulting specification is your
property and will be disclosed only at your request.

*Don’t fail to describe all of it, so as to reduce to a min-
imum our guesswork!

swites |
TYPE | SENSITIVITY MAXIMUM MAc)ganM MOUNTINGS, ENCLOSURES, AND DESIGNATIONS
RELAY (MAX. SWITCH coiL SPEED PARTICULAR
SERlEs | CONTACT | RATING® - ] RESISTANCE | DISS- | gange:: FEATURES
H xim '
MENT) (Standord) “Aircratt’ IMPEDANCE | 140 € riselt Open Frame Dust Cover Hermetic Seal |
f— - 4 -
| |
1 A @ o -
! SPDT 02 watt 04 want 12,000 o 002. D15 Modium  prics,  somifivity
2] F—d ~ 4R |
| -0 o¢ DC ohms e we | 4 i = | oot srcin
| | |
- I ]
001 wati 010 watt 5
| e D(* 2.0 -?.0(‘ S?:S SAH——@ 5RJ—® High rensitivity, thock re
5 SPOT Qamp. | 1 16000 watts Telease SF — @ lity. and sibra-
| -9 007 watt AC | 015 wen AC, ohme 100 with slug, e
internel rectifier | internal rectifier available =
. 1 _
— T 1
04 want Not generally 12,000 1.5 . { . §
) 2 amp DC recommended ol’m‘ walts 001.(015 4R — |A|RJ E High AC aemitivity. fang
41 SPDT R 1 | | e “F _@ I r.a..‘lul 1.1. kv.ln—dq‘.'a
_ AR N 5, . o pulting: high load rat.
| (1-Q su.y'l:;J 01 VA Not generelly 190,000 2.5 Operates N, | inge ponibie: tow price. |
AC recommended ohms VA in 13t half | (oiher openmount- | 41RO 41J0 -
| 60 cps. 100