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T0 MAKE YOUR EQUIPMENT More Retias:e

REVOLUTIONARY TRANSISTOR* TRANSFORMERS, HERMETIC TO MIL-T-27

Conventional miniaturized transistor transformers have inherently poor electrical character-
istics, perform with insufficient reliability and are woefully inadequate for many applications.
The radical design of the new UTC DO-T and DI-T transistor transformers provides unprece-
dented power handling capacity and reliability, coupled with extremely small size.
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*DO-T units have been designed for transistor application UNITED TRANSFORMER CORP.

only .. not for vacuum tube service.  Patents Pending 150 Vorlick Street, New York 13, N. Y

t SPECIAL UNITS AVAILABLE PACIFIC MFG. DIVISION: 4008 W. JEFFERSON BLVD., LOS ANGELES 16, CALIF.
TO YOUR SPECIFICATIONS. EXPORT gv%slgnz 13 EAST 40th STREET, NEW YORK 16, N. Y. CABLES: “ARLAB"
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Supplies available from:
In the U.S.A. International Electrcnics Corporation, Dept. €2, 81 Spring Street, N.Y.12, New York, U.S.A,

In Canada. Regers Electronic Tubes & Components, Dept. 1n, 116 Vanderhoof Avenue, Toronto 17,
Ontario, Canida.
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“Mullard” is the Trade Mark of Mullard Limited and is registered in most of
Mullard! . L .
the principal countries of the world.

MULLARD OVZRSEAS LTD., MULLARD HOUSE, TORRINGTON PLACE, LONDON, ENGL\I}ND
MEV 83
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IN VARIA

Burnell Adjustoroids™ are always new hecause they
are alwavs being designed for newer and broade
electronic and mechanical applications.

Burnell’s complete line of encapsulated Adjustoroids
are particularly adaptable to printed cireuit use.
A screw mount PC type Adjustoroid for greater
durability in high acceleration. shock and vibration
environments,

‘Pot” mourting Adjustoroids for panel mounting
and knob adjustment wheraver slotted controls are
difficult to reach.

Continuous internal improvements including adjust-
ment range. Q. size, ete. Burnell Adjustoroid engi-
neers are constantly seeking solutions to space,
accessibility and performarce problems.

Burnell Adjustoroids and sub-miniature Adjusto-
roids are supplied hermetically sealed to meet gov-
ernment specifications MIL E 153050 or encapsu-
lated in many sizes and shapes to meet the applica-
tion. If your Adjustoroid needs can’t be met from
our stock catalogue. we'll he glad to manufacture
to your specihcations. For additional information.
write for Adjustoroid bulletin.

PIONEERS IN TOROIDS, FILTERS AND RELATED NETWDRKS

ELECTRONICS — February 27, 1959

TELCTYP PLLHAM 3433

BLE TOROIDS

length Max L
Dia  Width Hgt. Wt Useful Freq. Runge Mox O in hys
£7-0 1508 1 20z 1 kcto 20 ke 10 k¢ 3 hys
—AT 1 134 1% 1Y 7.250z 2kcio 10 ke 4 k- 15 hys
TAT2 2%, 2% 2V 240: Below 2.5 ke 25ke 125hys
AT-4 1" %54 1V 45z 1kcto 16 ke 6 ke 15 hys
AT-6 1 1 20z 10 kcto 100 ke 3C k¢ 75 hys
TET0 10 m 40z 3kelo 50 ke 20ke 75 hys
AT . TIL Y Y% 830z 2kcto 25 ke 15 ke 5 hys
FATA2 s Yae 39 830r 15 keto 150 ke 60 ke 5hys
~/T 15 1 1%"” 14wz Below 5 kc 4 k¢ 125 hys
-AFSI 17 22 5ex 30 cps 1o 500 ¢cps 120 ¢ps 1000 hys
TAF52 1) 2 S50z 50c¢pstol ke 250 cps 1000 hys
“AF-87 1 A 1Yy 1. 70z 90 cpsio 2 ke 400 cps 80 hys
‘AF-88 s Tua 1Y 170z 16 keto 4 ke 800 ¢ps 42 hys
:fATE 1 3 %" .83 0z 2kcto 25 ke 15 ke 5 hys
TATE 12 Y % B30z 15kcte 150 ke 50 k- 5 hys
¥Yoriatmon: -~ 10%

NSpecial Cpot” type subeminiature Adjustoroids are

not available weith AT-11, AT-12. AF-87. AF-88.

“Special serew mountings are available with the ATI

I and ATE-12 in printed cireuit applications for

“plug in” types. Where vibration and shock are sig

nificant considerations, mounting  screws  serve as

terminal connections.

“Trade Name Pat, #2.762.020

EASTERN DIVISION
DEPT. E-14

10 PELH A PL®. vy
PELHAM, 11 Y.
PLiHAM & 00

PACIFIC DIVISION
DEPT. E-14

720 MISSION ST,

SOUTH PASADENA, CALIF,
RYAN 1.2841

TELETYPE PASACAL 7578
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SHOPTALK . ..

JET-AGE NAVIGATION. Electronics is the principal means by
which jet-age air traffic will be controlled. And an important part—
technically, and to this industry. economically—of the control will
be in short-range navigation aids.

International Civil Aviation Organization. which settled on VOR
in 1949 as standard. is up o its eves in a hot argument about whether
to keep VORI and improve it. or junk it for another system.

The argument erupted in an open technical meeting of ICAO in
Montreal carlier this month. Associate Kditor Leary had the back-
ground ready, and Montreal correspondent Mike Gutwillig shot a
story under the wire on the shape of the argument in time to make
this issue. The story begins en p 30.

OFF-HOURS LIFESAVING. Forty engineers of the Illinois Bell
Telephone (o. have found a way to spend their off hours. and it
bheats watching 1v or even bowling.

They are working with doctors at the University of Chicago to
develop new electronic equipment for medical diagnosis. tesults
<0 far: portable heartheat analyzer. cytodiagnostic trainer. electronic
calorimeter and an electronic stethoscope.

The group's name is an acronym: SAVE—-Service Activities of
Volunteer Kngineers. There is so much electronics can do to save
human life- -and so much that remains to be done,

See Midwestern Editor Harris’ story on p 38.

Coming In Our March 6 Issue . . .

METAL FORMING. Exotic alloys frequently can be worked only
within narrow bands of tension and stress. According to G. J.
Crowdes, chief engineer of Assembly Products, Inc.. in Chesterland.
0.. electronic control helps form such metals with a high degree of
precision,

Crowdes describes a control which receives signals from a strain
cage and elongation detector and determines the vield point of the
metal being formed. Control automatically adjusts tension to form
metal without f{racture.

NEUTRON FLIGHT. Measurements of velocities of neutrons and
other atomic particles are of great significance in nuclear research,
Techniques capable of time measurements in the order of miilimi-
croseconds are required.

. W. Lefevre and J. T. Rus<ell of GE’s Ilanford Labs in Rich-
land. Waush., have developed a high-resolution time-interval analyzer
for multichannel time measurements. Resolution of the device.
known as a vernier chronotron. is better than one millimicrosecond.

SPEEDERS BEWARE. Doppler radar is currently being applied
by police in monitoring the speed of motor vehicles. J. R. Barker.
rescarch director of Automatic Signal Div., Eastern Industries. Inc..
in Norwalk., Conn.. describes a portable transmitier-receiver unit
powered by a vehicular battery system or 110 v a-c. Provivions are
made for differentiating between slow and fast-moving vehicles.

PROGRAMMED INSERTER. With the development of printed cir-
cuit assemblies. the use of automatic machinery is becoming more
common in our industry for the insertion of components on printed
circuit boards. Special problems still arise, however, in cases
where there are only small production runs involved.

With these problems in mind, IBM’s S. B. Korin and F. L. Spencer
have developed an automatic assembly machine with great flexibility
programmed by a modified tape reader.

February 27, 1959 — ELECTRONICS
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Sprague’s new FABMIKA Capacitors can really handle

the HOT ones! . . . jet ignition, missile controls,
atomic reactors . . . any high voltage d-c power supply
where high temperature, small size, and light weight
are important . . . especially where components are
immersed in a dielectric fluid.

@ Spraguc’s new FABMIKA Capacitors rely on a
specially processed dielectric for their heat resistant
properties. Developed through three years of rescarch
and manufactaring, this dielectric consists of silicone-
bonded mica paper which can function effectively in
temperatures up to 260°C and, in special designs, up
to 310°C. Therc’s a choice of four standard tempera-
ture ranges: from-=55°Cto 4125°C, 4-165°C, 4-200°C,
and +260°C.

TR R )
B AL ot Gl o e A
. S — Rty -

Temp. °C ‘ M X ufF
125 300 (min.)
165 100 (min.)
250 50 (min.)
260 10 (min.)

Maximum Dissipation Factor: .15% at 400 cy. 25°C .

SPRAGUE COMPONENTS:

HIGH-TEMPERATURE
FABMIKA

CAPACITORS

» « » Standard ratings for 260°C

-+ 0 Up to 310°C in special designs

@ Radiation resistance is another outstanding char-
acteristic of FABMIKA Capacitors. They have been
application tested in reactors under high dosage rates
without harmful loss of capacitance.

@ Another important application is 400 cycle a-c
power supplics where their low dissipation factor
results in small capacitors with minimum rise in tem-
perature under operating conditions.

@ Miniature, high-reliability pulse forming nerworks
are still ancrher well tested application.

o FABMIKA Capacitors are available in four con-
structrons: uncased (up to 200°C), uncased and
clamped (up to 260°C), cast ¢poxy housing (up to
200°C), and drawn metal case (up to 260°C standard
and 310°C special).

@ For complete specifications, write for Engincering
Bulletins to the Technical Literature Section, Sprague
Electric Co., 35 Marshall St,, North Adams, Mass.

SPRAGUE’

the mark of reliability

CAPACITORS o RESISTORS e MAGNETIC COMPONENTS » TRANSISTORS ¢ INTERFERENCE

FILTERS @ PULSE NETWORKS e HIGH TEMPERATJRE MAGNET WIRE ¢ PRINTED CIRCUITS

ELECTRONICS — February 27, 1959
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How can you prove

your guarantee unless

your product can COUNT?

When customers come after you with
claims concerning your product’s
performance, can you prove your
position? You can, to everyone’s
satisfaction, if Veeder-Root Counters
are built into your product as
standard, integral parts. For then
your customers have Facts-in-Figures
on actual performance on the job,
figures that settle arguments fairly
and squarely . . . in fact, often
prevent misunderstandings in the
first place. What’s more, when you
build-in V-R Counters, you build up
your product’s sales appeal . . . as
many manufacturers have found

to their profit. So can you.

Write and find out how.

You always “Know the score” when you count on Veeder-Root!

NEW Panel-Mounted,
High Speed Electro-Magnetic

Counter
Series 1591 Counters are ideal for DC applications
requiring accuracy and long life at very high speeds. /4
4 or 6 figures. Instant pushbutton '
reset or remote electrical reset.

Electrical Contactor
Assures positive actuation of

1591 Counters. Drive by lever

or forked coupling.

HARTFORD 2, CONNECTICUT
Hartford, Conn. = Greenville, S. C. « Altoona, Pa. + Chicago
New York * Los Angeles = San Francisco * Montreal
Offices and Agents in Principal Cities
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Tandem Assemblies
in all three sizes of
Ohmite Varioble Tronsformers

Enclosures for
portable or fixed use,

-------------------_—l‘ﬁv---

RHEOSTAT-TRANSFORMER
TANDEM ASSEMBLIES. EXCLUSIVE WITH OHMITE

7 Yariable Transformers

o HMITE@)\\/yot. Give a “Bonus” in

Current Capacity

Ohmite now offers industry six basic models with current ratings
sufficient to meet a large percentage of industrial apolications. The rew line includes
enclosed units and tandem assemblics. Twa models, VT2 and VT4, offer capacity greater
than competitive units of comparable size and price  “4r a.dditiona! and sizcable ©bonus™
in current is given in all sizes when the overvoltage feature is not required ("N* suflix,
see below).

Positive current transfer achieved with direct brash to slip-ring,

pig-tailed connection; table or panel mouniing—on VT4 and VT8 sizes, adjustable shaft
moves 0 brush or base side: inierchangeable with cther popular rypes both electrically
and “mounting-wise”; durable rivodium plating on trush track for longer life.
4 Transforners can be modified to meet dif-
fereni requirements such as special shafts for nonstaudard pancl thickresses, auxiiiary
switches, taps on transformer winding for fixad inte-ntediaze voltages. ard motor drives
for remore control or servo-operation. The only manwufaciurer in the industry concurrently
producing power rheostats, tap switches, and variable transformers, OHMITE can also
offer in-tandem combinations of these items.

MOCEL VT2 MODEL VT4 MODEL VTS

Volts ontput: 0-120/132 Volts output: 0-120/140 Vols cutput: 0-120/140
Amps ourput: 1.5 Amps output: 3.5 Anips oatput: 7.5
MODEL VT2N MODEL VT4N MODEL VT8N

Volts output: 0-120 Volts output: 0-120 Vouts cutput: 0-120
Amps ouiput: 1.8 Amps output: 4.75 Amps output: 10.0

*Units evailable for 240-volt input «lso

Write for Bulletin 151
Available from

Ohmlte @ ® 3610 Howard Street
Distributors or OHMITE MANUFACTURING COMPANY Skokie, lllincis

direct from
factory WULICHLA RHEOSTATS  RESISTORS  RELAYS  TAP SWITCHES  R.F. CHOKES
Components VARIABLE TRANSFORMERS  TANTALUM CAPACITORS  DIODES

ELECTRONICS — February 27, 1959 CIRCLE 5 READERS SERVICE CARD 7



Measure impedance and other system characteristics,

(p) 8098 and 8148

UNIVERSAL PROBE CARRIAGES

® Coverage 3 to 40 KMC

® Sections interchange in 30 seconds

@ Dial gauge accuracy, highest stability

Models 809B and 81.iB arc rugged, precision Uni-
versal Probe Carriages designed for use, respectively,
with @ 810B and 815B waveguide slotted scctions.
The 809B/810B combination covers frequencies
3.95 t0 18.0 KMC, and the 8 111B 8158 combination
covers frequencies 18.0 to 0.0 KMC.
guide measurements involving scveral bands, the

FFor wave-

7 Specifications

% 809B Universal Probe Carriage

Mounts % 8108 Slotted Sections and
#) 8068 Cooxiol Slotted Section {not
shown: 3 to 12 KMC, 50 ohms imped-
once, Type N copnectors).

#) 4428 Broodbond Probe plus 4
440A Detector or ®) 444A Untuned
Probe.

10 centimeters.

Carriage:

Probe Required:

Probe Travel:

WORLD’S MOST COM

CIRCLE 6 READERS SERVIGE.CARD

cost of a special probe and carriage assembly for cach
band is c¢liminated and much enginecring time is
saved since waveguide scctions can be changed in
30 seconds. Model 809B has a vernier scale reading
to 0.1 mm and can be fitted with a dial gauge for
greater accuracy. Model 814B is equipped with a
dial indicator reading to 0.01 mm.

Accuracy: With woveguide sections, 1.02 SWR\
eosily reod. Slope error eliminoted
by odjustment.

Price: $160.00.

& 814B Universal Probe Carriage

Mounts # 8158 Slotted Sections.
45 4468 Untuned Probe.
Accuracy: SWR of 1.02 eosily reod.

Price: $200.00.

Carriage:
Probe Required:

February 27,
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quickly, accurately, with these low cost, precision instruments! y

#p 810B Waveguide Slotted Sections—
3.95 10 18.0 KMC.

‘These accurately machined sections of waveguide
have a small, tapered, longitudinal slot, and fit
the 8098 Universal Probe Carriage in a preciscly
indexed position. A traveling probe mounted on
the arriage sumples the clectric field along the
slot, and permits precise plotting of variations.
Slot reflection s less than 1.01 SWR. for prices,
list of ST0B waveguides available, see Table |
helow.

#p S810A Waveguide Slotted Section—
2.6 to 3.95 KMC.

This instrument is a conventional slotted wave-
gutde complete with a probe carriage mounted
dircatly on the section. Tt is available in the S-
hand only and will operate with @ -1-i2B or A
probes. SWR ess than 1.01. $-i50.00.

e
o | e

4% 815B Waveguide Slotted Sections—
18.0 to 40.0 KMC.

Available in K and R band sizes, these waveguide
slotted scctions are similar to S10B sections and,
like 3108 units, arc accurately machined from
precision castings to insurc a uniform cross-scc-
tion. Prices and details below.

. HIGH VALU
' |

Tahle 1—4 810B/815B Slotted Sections.

Fit

Mosel LWL wavegse  NEL price

68108 395- 585 2x1 10% $110.00
18108 520- 820 1%2x% 10% 110.00
H810B 1.05-10.0 1Yax % 10% 110.00
X8108 8.20-124 1x%2 10% 90.00
P810B 124 -18.0 .702 x .391 10% 110.00
K815B 18.0 -26.5 .500 x .250 42 265.00
R815B 26.5 -40.0 .360 x .220 4% 265.00

#p 805A/805B Coaxial Slotted Lines—
500 MC to 4 KMC.

For SWR, wavelength, impedance and system
flatness measurements in coaxial systems. Exclu-
sive dp parallel-plane design for higher accuracy,
stability. Negligible slope, SWR less than 1.04,
reads i ¢m and mm to 0.1 mm. @ S05A, for 50
ohm hines, Type N connectors, $450.00. & S05B,
for 16.3 ohm lines, UG-45/U male and UG-
46,U female connectors, $450.00.

HEWLETT-PACKARD COMPANY

5427A PAGE MILL ROAD + PALO ALTO, CALIFORNIA, US.A, -

CABLE "HEWPACK™ « DAVENPORT 5-4451

FIELD REPRESENTATIVES IN ALL PRINCIPAL AREAS

o A - S
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Design better products with

SILICONE-GLASS LAMINATES

low loss factor, high moisture resistance

Y WY W R ™ 4
ew |
3
- i v u
ITT Laboratories use a silicone-g'ass laminaie ;

as the main coil form in their AN, SRT-14

15, 16 rasic transmitiing set. Laminate
wbular, 5.62” dia., vound vith .0os” sil.er

wire. Primary reason for specifying silicene- Laminates made with glass or asbestos ¢loth and Dow
glass: low loss factor at high frequencies Corning silicone resins make excellent dielectric materials.
These strong, lightweight laminates maintain their prop-

. erties at continuous operating temperatures of 250 C . . . for
OF SILICONE GLASS-LAMINATES® short periods will withstand greater heat. Silicone-glass
- ‘ — laminates have good mechanical strength in addition to
et 255:(':6"9‘ - 24,000 low loss factor, low water absorption. superior resistance
at 260C afier 100 hr at 260C 4,600 to arcing, corona, corrosive atmospheres and contaminants,
Water Absorption, percent . . . 0.05 They can be laminated in very thin sections: have fine
Electrical Strenagth, voits mil . - | .
itial 310 machinability. Supplied as tubes, sheets, punched or molded
after 200 hr at 260C . . . 327 shapes by leading laminators. Write for free hooklet.
after 5000 hr at 260C . . . 180
Dielectric Constant at 106 cycles
Condition A' . . . . . . 367
Condition DZ . . 368 VISIT BOOTHS 4308-4310 AT THE IRE SHOW
Dissipation Factor at 106 cycles
Condition AY . . . . . . 002
Condition D2 . . . . . . 004
first in
As measured on samples 1. 8 inch thick.
' As recewved. silicones

Dow Corning CORPORATION
MIDLAND, MICHIGAN

2 After 24 or immersion in water at 23C.

12 CIRCLE 103 READERS SERVICE CARD FEerCI‘y 27, 1959 — ELECTRONICS
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Dow Corning Silicone Dielectrics

SILICONE COMPOUNDS
SEAL OUT MOISTURE

Highly effective as dielectries, Dow Corning
compounds are easy to apply. They provide
protection against ares. grounds. shorts . . .
improve surface resistivity. These silicone
compounds retain their properties from —73
to 200 C. Employed as filling, potting. or
coating materials for various types of elec-
tronie gear, they seal out moisfure, increase
reliability, retain their initial greasc-like
consistency.

CIRCLE 104 READERS SERVICE CARD

Southwesters Indusirial Electronic's $-16 Gi-cphone

-——_—_———--— -—.——————_——_—— S———" ———— G

SILICONE VARNISH MAKES
IMPROVED RESISTOR CEMENT

Heat-stable and exceptionally moisture-
resistant, Dow Corning varnishes make
very good honding cements. In addition,
they can take fairly high loadings of
inorganic fillers without loss of prop-
erties. An appropriately filled Dow
Corning varnish is often far superior to
conventional materials for sealing wire
wound resistors and other electronic
devices. Set-up time is good.

N

Resisiors by Tru-Chm Division of Mocel Eng neeringy CIRCLE 105 READERS SERVICE CARD

and Manu‘actusing Co.

WIRE COVERING OF SILASTIC
INSULATES FROM —90 to 250C

Here is a resilient dielectric that keeps its
properties from —90 to 250 €, Silastic", the
Dow Corning silicone rubber. forms a dur-
able, moisture resistant coating for wire,
cable. and other electronic and electrical com-
ponents. It resists arcing, corona, ozone,
weathering, corrosive atmospheres, and
many fuels and solvents. Meets MIL-W-8777
specifications.  Available frem leading wire
manufacturers.

Wiring panel for Convair B-58 Hustler,

For further information on these products write Dept. 488

ELECTRONICS—FebeOf)' 27’ 1959 CIRCLE 106 READERS SERVICE CARD
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NEW
CORE
SEALS 0U
TROUBL

The Westinghouse hermetically
sealed, Polyclad Hipermag core is
the newest development in cores for
magnetic amplifier applications.
Applied over a new specially de-
signed aluminum box housing the
core, Polyelad insulation hermeti-
cally seals the core and allows en-
capsulating, casting or impregnating
without altering magnetic proper-
ties. This special core:
® Stops magnetic amplifier rejects
caused by changed magnetic values,
® Is suitable for all environmental
conditions high temperatures,
humidity and high-voltage stress.
@ Lliminates costly core taping.
® Is tested by Roberts constant-cur-
rent, flux reset technique, or to your
specification,
Available in production lots with
normal delivery, these cores are
supplied in special sizes or in stand-
ard AIEE sizes.
For more information about these
or other Hipermag or Hipersil®
cores, call your Westinghouse repre-
sentative . . . or write Westinghouse
Electric Corporation, P.O. Box 231,
Greenville, Pennsylvania. J-70855

YOU caN BE SURE...iIF iTs

VVestinéﬁouse

WATCH "WESTINGHOUSE LUCILLE BALL-DESI ARNAZ SHOWS""
CBS TV MONDAYS

CIRCLE 11 READERS SERVICE CARD
14

WASHINGTON OUTLOOK

IN ITS PRIME CONTRACT AWARD to ITT and RCA for design and development
of the 480L communications support system—to update and broaden Air
Force worldwide communications—the Air Force has clamped unprece-
dented restrictions on the contractors.

The restrictions are the Pentagon’s response to criticism of the weapon
system management concept.

The Air Force has placed certain limitations on other system con-
tractors in the past. But the 480L restrictions on ITT and RCA are more
comprehensive and specific, and are a tip-off of restrictions to be placed
on future weapon or electronic syvstem prime contractors.

The contractors are prevented from designing or engineering the com-
munications system so as to “accrue an advantage in subsequent procure-
ment’ over other electronics firms. They are directed to compete “where
feasible” with other companies for production of components.

As to new business the 480l project may generate, the two firms are
limited to a level that ix “reasonably related” to the volume of Air Force
contracts the companies have had in “prior years.”

The 4801 project is starting out on a small scale. Only $3 million has
been allocated to ITT (senior contractor), to RCA tassociate contractor),
and to Hughes Aiveraft and Hoffman Electronices (subcontractors).

The project is geared to expand and modernize the Air Foree's present
$191-million worldwide communications system. Pentagon strategists
consider the system inadequate for future military requirements—in
terms of reliability. capacity, security, compatibility with other military
and commercial systems, and capabilities in data, graphics. and voice
transmissions,

® A\ reorganization of the Navy Dept. is in the works, [It's likely to
change the service's syvstem of buyving electronie and other defense
hardware. The reorganization is being proposed by a top-level com-
mittee of cflicials headed by Under Secy. William B. Franke. who's
slated to become Scey. of the Navy in June.

Detailed recommendations were originally due Jan. 1. Pentagon
insiders expect the report to propose a major overhaul of the Navy's
traditional svstem of bureau organization. The bureaus—Aero-
nautics, Ordnance, Yards and Docks, Ships, and others—now have
more autonomy than subordinate agencies in the two other services.

Each bureau iz an important electronics buyer. In addition. the
Oftice of Naval Research, which under the present system rates
lower in the Navy's hierarchy, also supports a considerable volume
of electronic research.

The reorganization is expected to elevate the Navy's research
organization and to centralize electronic procurement responsi-
bilities— putting the Navyv’s administrative operations into a more
updated and streamlined appearance.

® Army oflicials are seething over the Defense Dept.’s recent cancel-
lation of Syvlvania Electri¢’s Plato antimissile system. The project
was recently taken out of the Army’s hands and placed under control
of the Advanced Research Projects Agency. ARPA failed to include
funds for the project in its latest budget.

The project, using the Nike-Zeus missile, waxs to be a field defense
against tactical ballistic missiles. The Army praises Sylvania’s
“very substantial contribution to the state-of-the-art” in ballistic
missile defense—notably in the field of acquisition radar.

CIRCLE 12 READERS SERVICE CARD-»-



FREQUENCY
DIFFUSED-BA

| : Fi imum mechanical strength and heat ﬂissibaiipn,Tt diffused-base_‘_‘.mes:a".g
" al cgistiuction meunts wafer directly to header. Extremely close product uni-
) ity also results from this newest gaseous-diffusion manufacturing techniqﬁg.ﬁ

750 MC + 750 mW

E ‘ Guaranteed current gains of 12, 10 and 8 db
2 minimum at 100 me with new TI 2N1141,

SRRt

DISSIPATION DERATING CURVE — INFINITE HEAT SINK

.= ! z 800 ~ ’
2N1142 and 2N1143 diffused-base germa- E oo — | |
nium transistors! Alpha cutoff ratings up | |

actuat size] to 750 me coupled with 750 mW power 2 G |
dissipation at 25°C case temperature make = 500 i

these newest TI trausistors ideal for rmrilitary high fre- a

quency power oscillators and amplifiers where assured g 400

reliability and performance are of primary importance. E 300

All units are 100% production stabilized at tempera- ‘;’ 200 ;

tures well above their 100°C rated junction operating 38 100 i

point . . . exceed MIL-T-19500A specifications . . . and 2 |

are un stock now. § 0 10 20 30 40 50 60 70 80 90 100 |

Contact your nearest TI sales office or nearby TI

. ; > : CASE TEMPERATURE — °C
distributor today ... for immediate delivery.

absolute maximum ratings @ 25°C case temperature

typical characteristics @ 25°C cuse temperature

TEXAS INSTRUMENTS SALES OFFSICES o I
DALLAS  » NEWYOFK +  CHICAGD »  L0S AMGELES [EXAS INSTRUMENTS
BOSTON » DAYTON = DENVER « DETROIT e GARDEN GITY, L. . Z] INCORPORATED
OTTAWA . PHILADE!L *HIA . ST. PAUL D SAN DIEGO SEMICONDUCTOR-COMPONENTS DIVISION
o

SAN FRANCISCO  »  SEATTLE o  SYRACUSE '+  WASHINGTON, D.[& P X 3 pALLAS TExAs THAL EXPRESSWAY
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Grant Slides have been the pattern for all slide designs. While Grant is flattered, it is important to point

' 9 Z out to designers and engineers that Grant research, design and sales engineering have been and are
; -—m ¢ the factors that place the nation’s leading industrial manufacturers on our list of customers.
L% £ If you require imaginative assistance in determining the proper slide for your equipment — or, if you'd
ad simply like to discuss the possibilities for slides in your units, Grant sales engineers are at your service
~Eil): — as they have been ever since the first industrial slide (a Grant slide!) was marketed.

The nation's first and leading manufacturer of slides

GRANT INDUSTRIAL SLIDES

16

23 High Street, West Nyack, New York

h s
GRANT PULLEY AND HARDWARE CORPORATION 944 Long Beach Avenue, Los Angeles 21, Cal.

CIRCLE 13 READERS SERVICE. CARD CIRCLE 14 READERS SERVICE CARD >
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A NEW ERA IMPROVEMENT IN THE HEART OF THE ELECTRON TUB

v



The Sylvania Sarong Cathode—/ /lew Lra

Sylvania Sarong Cathodes pave the way

to new performance standards

for present and future tube types

Out of the advanced research laboratories of
Sylvania’s Electron Tube Division comes a revolu-
tionary innovation in cathode coating, Sylvania
Sarong. Sylvania scientists and engineers have suc-
ceeded in transforming conventional cathode coat-
ing into a thin uniform film that is precision-wrapped
and securely bonded around each cathode sleeve.

Now in use in nearly one million Sylvania tubes,
it is alreadv contributing to a new efliciency in
electron tube performance. It promises to open the
way to new tube designs that will outperform
many of today’s advanced devices. First tubes to
incorporate the Sarong Cathode are a number of
Svlvania Tuner Types.

New Cathode Uniformity
Syvlvania Sarong insures that every cathode will be

coated uniformly and precisely because its thick-
ness, texture, length and weight are pre-controlled
before application. The thickness of Sylvania
Sarong coating is held to tolerances five times
closer than conventional sprayed coatings. This
new superiority in coating uniformity has already
contributed to a reduction in cathode-grid shorts
and intermittent short circuits.

Reduced Noise
The uniformity of Sylvania Sarong coating makes
it possible to obtain an over-all uniformity in spac-
ing between cathode and grid never before achieved

in mass produced electron tubes.
Preliminary tests indicate that this results in an
improved noise figure of up to 0.6 db for TV. It also
contributes to more uniform and higher levels of

Here are some of the ways Sarong

Sylvania Sarong Cathode means more
uniform plate current, higher and more
uniform levels of Gm and reduced noise

® ® 0 .
9@ 4 H A5
1. Uniform coating thickness of 2. Sharp even edge and greater uni-

formity of Sarong coating virtually elim-
inates the possibility of end-leakage and
contributes to better cut-off

- 4
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Photomicrograph comparison of a1 conventional cathode,
left, and Sylvania’s Sarong Cathode in operation shows its

Gm and also to a more uniform plate current.

Because Sarong coating can be he!d to much
closer tolerances, new tube designs incorpovating
more closely spaced elements become possib.e . . .
opening the way to standards of tube performance
never before achieved.

More Uniform Emission

The even distribution and smooth texture of
Sylvania Sarong assures a new uniformity in cath-
ode emission. The possibility of hot spots is virtually
eliminated. Preliminary tests have already shown
that Sarong Cathodes have pulse emission charac-
teristics some 10¢; greater than conventional cath-
odes. Interface impedance due to poor coating
adherence has also been improved, promotirg bet-
ter electron flow.

superior ~oating uniformity contributing to better emis-
sion and more uniform heat distribution

Better Cut-Off
Because Sylvania Sarong results in @ more uniform
surface and a more clearly defined coating, sharper
cut-off characteristics and better control ave
achieved. The Sarong coating also eliminates the
possibility of coating particles adhering inside the
cathode sleeve.

Improved Temperature
Distribution
All of the physical properties of Sylvania Sarong
coating contribute to a new uniformity in cathode
temperature. This contributes to noise reduction
and better over-all performance throughout iife.
[t enables the tube to tolerate a wider range of
operating conditions, such as varving heater volt-
ages, without great changes in emission.

Cathodes contribute to better tube performance

(=)

3. Better diameter contsol with
Sarong coating makes a closer
spaced tube structure possible with
higher Gm, more gain

4. More uniform heat distribution is possible
with Sylvania Sarong Cathodes. Hot spots are
virtually eliminated and the life and over-ail
performance of the tube is improved

=

5. Sylvania Sarong Cathode
coating makes possible 1 new
uniformity of eathode emission
from tupe to tube



Other New

Sylvanio
Developments

Type 18FX6—
Dual control miniature semi-
remote cut-off pentode

Radio set designers can now secure all of the per-
formance advantages of the famous All American
Five design with lower heater power and reduced
heat dissipation. This opens the way to substantial
economies in et components without a sacrifice
of over-all set quality.

-
. T, il
o e, vt L & : )
T
Type 32ET3— Type 18FW6— Type 36AM3 — Type 18FY6 —

Miniature high mu
triode double diode

Miniature semi.remote Miniature haif-wave
cut-off pentcde rectifer

Miniature beam
power pentcde

New 100 ma All American Five

and 36AM3. The function of each type corresponds
directly in order to the standard All American Five
tvpes 12BA6. 12BES6, 12AV6, 505 and 35W4.
The new 100 ma All American Five tube comple-
ment is already being designed into the sets of one
ma’or radio manufacturer. Contact your Sylvania

representative now for full information on the new
types or write Sylvania directly.

The Sylvania 100 ma All American Five includes
the following types: 181 X6, 18FW6, 18FY6, 32KTH

New Spiral Accelerator C-R-T

Now ready for production at Sylvania’s Industrial and
Military C-R-T Department is one of the new h.gh-
quality cathode-ray tubes—the Spiral Accelerator. De-
signed for high-quality scope applications the advanced
tube sets a new standard for high linearity and superior
resolution. This is achieved through the spiral design
that gives a smoother voltage gradient from deflection
plates to screen.

Sylvania stands ready to produce Spiral Accelerator
types to fit your specific needs. Contact your Sylvania
representative or write Sylvania directly. We will wel-
come the opportunity to discuss your special cathode-
ray tube requirements with you.

New Sylvania Spiral Accelerator C-R-T

SYLvaNIA ELECTRXC PrRoDUCTS INC.
1740 Broadway, New York 19, N. Y.
In Canada: P. O. Bor 1190, Station “0”,
Montreal 9.

4@4
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It takes a TEAM

to solve timing problems

The control of time is an extremely complex science
that demands a thorough knowledge of many individ-
ual technologies. For this reason, Haydon maintains
a team of engineering specialists to provide the reser-
voir of skill, knowledge, experience, and creative abil-
ity necessary to solve industry's timing problems.

When you submit a timing problem to Haydon, it’s
handled by a team of specialists — not an individual
engineer. And you can be sure the Haydon Timing
Team is equipped with all the electric, electronic, me-
chanical and manufacturing know-how needed to
analyze your requirements and develop the best possi-
ble new or modified timing unit for your specific
application.
Correctly designed and efficiently manufactured,
Haydon timing devices are exhaustively tested before
release to a customer. The results are uaiformly high
quality devices that are known for fine performance,
and long life. May we put our Timing Team to work
for you?

A few units from the complete Haydon line are shown
at the right. Send now for further information, out-
lining your requirements.

DIVISION OF

GENERAL TIME CORPORATION
Haydon7

2426 EAST ELM STREET
TORRINGTON, CONNECTICUT

AT TORRINGTON

Headquarters for Timing

~«— CIRCLE 15 READERS SERVICE CARD CIRCLE 16 READERS SERVICE CARD
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ELAPSED TIME
INDICATOR
ED-71

Compract, low-cost instrument
for machine tools,
communications equipment and
other commercial applications
where an accurate record of
operating time is desired.
Time Registered: 9,999.9 hours.
Weight: 5 0z. Voltages: 120 or
240 v, 60 cps. Power Required:
2.5 watts at 120 v, 60 cps.

A-C nE
TIMING MOTORS

A compicte line of synchronous,
compact iiming motors, epeeds
from 1/60 te 60 rpm.
Guaranteed torques from 6
ounce-inches {0 30 ounce-inches
at 1 rpm. Voltage ranges
103-132 and 206-254 vac.
50 or 60 cps.

INTERVAL TIMER

Directly conirols heavy duty
electrical leads. Type AD con
be supplied with up to 3 SPST
switches. Type AT has 1 SPST
switch only. intervals available
with dial and knob: 15, 60 and
180 minutes. Intervals to meet
your specific requirements can
be supplied. Voltages: 120 or
240 v, 50 and 60 cps. Switch
Rating: 28 amps, 250 vac
non-inductive; 1 hp, 240 vac.

21



NPN

switching transistors

PROVE MORE RELIABLE

than PNP

CBS-Hytron NPN Switching Transistors

Some design engineers specify PNP switching
transistors because they consider them inherently
more reliable. Actually NPN transistors can give
you superior reliability along with their well-
known higher speed. Life tests covering hundreds
of thousands of CBS-Hytron NPN alloy-junction
germanium switching transistors proved this
during the past year. See graphs comparing these
transistors with typical military-approved PNP
transistors.

The superiority of CBS-Hytron NPN tran-
sistors is achieved by special processing: For ex-
ample, advanced surface chemistry techniques
seal out moisture and contamination. Precise
control of alloying produces high back voltages.
Thorough bake-out stabilizes gain. The result is
reliable NPN computer-type switching transistors
featuring fast switching . . . high voltage . . . low
cutofl’ current . . . and low saturation resistance

... in a welded JETEC TO-9 package.

Comparative Life Tests
NPN vs. PNP Switching Transistors.

INITIAL

CBS -HYTRON N-P-N
TYPICAL P-N-P

A
—

] 2 4 6 8 10
Icgg IN HA

500 HOURS

|
CBS-HYTRON N-P-N

A
X

TYPICAL P-N-P
0 2 4 6 [} 10
Icgp IN HA

1000 HOURS

|
CBS-HYTRON N-P-N

Operating and storage temperature, T; = —55 to +4-85°C

More reliable products through Advanced-Enginecring

CBS-HYTRON, Semiconductor Operations
A Division of Columbia Broadcasting System, Inc.

22
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Sales Offi

ces: Lowell, Mass., 900 Chelmsford St., Glenview 4-0446
32 Green St., MArket 3-5832 «

Minimum | Dissipation Typical X
BV¢ao ) 25° Minimum b e ; 4
Type (Volts) (Milliwatts) | heg @ Ic (Ma) | (Megacycles) Application TYPICAL P-N-P

2N356 20 100 20 100 3 Core Driver s 5

2N377 25 150 20 200 6 Core Driver I N pA

2N385 25 150 20 200 6 Core Driver ceo

2N388 25 150 30 200 8 Core Driver

2N438 30 100 20 50 4 Logic Circuit . . .

2N438A 30 150 20 50 4 Logic Circuit A comprehensive line of these reliable

2N439 30 100 30 50 8 Logic Circuit CBS-Hytron NPN high-speed switching

g:ﬁg“ 3% igg ig gg lg tgg',ﬁ g!m“!t transistors is available now in production
gic Circui — )

2N440R 30 150 40 50 12 ogic Circutt[# quantities. Check the table. Order types

you need . . . or write for Bulletin

E-203-302 giving complcte data...today.

semiconductors

®

Newark, N. J.,
Melrose Park, 1Il., 1990 N. Mannheim Rd.,

EStebrook 9-2100 « Los Angeles, Calif., 2120 S. Garfield Ave., Raymond 3-9081
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FINANCIAL ROUNDUP

Companies Report Dividends

SHAREHOLDEES of a number of elec-
tronics firm= are receiving or ex-
pecting to receive dividends on
their holdings during this first
quarter of 1959, Dividend an-
nouncements cover pavments in
cash and in stock. Among firms
announcing cdividends are:

® Raytheon Manufacturing Co.,
Waltham, Mass., whose stock-
holders received a 5-percent stock
dividend last week. Company
earnings in 1958 amounted to
$3.08 a share. as compared with
$1.70 in 1957, according to com-
pany president C. F. Adams.

e Television Electronics Fund,
Chicago, sharcholders are slated
to receive dividend of eight cents
a share, payable tomorrow to stock-
holders of record as of Feb. 2,
1959,

e Altec Companies, Inc.,, Ana-
heim, Calif.,, manufacturers of
audio equipment and special trans-
formers, will be sending dividend
checks next week to stockowners
of record as of Feb. 24, 1959. Divi-
dend rate is ten cents a share as a
regular quarterly amount.

® On March 16, stockholders of
record of Magnavox Co., Ft.
Wayne. Ind., will receive their
regular quarterly cash dividend of
371 cents per share. Persons hold-
ing shares as of March 25, 1959,
will also receive a special 5-per-
cent stock dividend, sayvs R. A.

O’Connor, board chairman. Pay-
ment date is April 15.
¢ Amphenol-Eorg Electronics

Corp., Chicago, announced its first
dividend since the firm was formed
last December from a merger of
Amphenol Electronies and G. W.
Borg Corp. Dividend payments will
be 35 cents a share pavable March
30 to common shareholders of
record as of March 16.

® Shareholders of Narda Micro-
wave Corp., Mineola, L. I, N. Y.,
received a dividend last week of
one share of stock in Narda Ultra-

ELECTRONICS — February 27, 1959

sonic Corp., a subsidiary of NMC,
for each 100 shares held. Three
additional shares of the Narda
Ultrasonic stock will be issued
as dividends on the same basis
during the remaining three quar-
ters of this year.

¢ Packard-Bell stockowners re-
ceived a dividend last month of
12} cents per share on the 688,000
common shares outstanding. Divi-
dend was pavable to shareholders
of record as of Jan. 9, 1959.

OVER THE COUNTER

WEEK ENDING

1958 BIDS COMMON b 6 eh
LOW HIGH STOCKS BID BID ASKED
333 2012 Acoustica Assocs 21, 2n 45
15 3 Advance Industries i, 3 ) 27'.;
28118 3;6; 8 :ernvn: n, 814
L2 mer Res & Dev 38! 31 0
1633 2415 AMP Inc jli gi g' \
51, 15 Appl’d Sci Princet g g 11,
115 87g Avien, A 81, 7 101 »
635 24 Baird-Atomic 261s 25 2734
935 1335 Burndy 14 14 157
63 ¢ Cohu Efectronics 13, 7 Bl g
11 2215 Collins Radio, A Ps 22 251g
1014 2213 Collins Radio, B 23ls 22 2454
4 7 Craig Systems N 6 8lg
30 5012 Dictaphone 46 43 49
175 2534 Eastern Industries 201, 19 2134
1012 21 Electro Instr 231, 220, 2V7s
34 49 Electronic Assocs 43 46 5:

5 11 Electronic Res'rch 121, 121, 141
812 123; Electronic Spec Co 1315 135 1473
1514 4912 Epsco, Inc 36 35 40%
512 93z Erie Resistor ] 93 1l
10 1712 Fischer & Porter 1534 151, 17y
3632 50 Foxboro A91; 491, 531,
512 102 G-b Electronics 13, 14 16
12 2 Giannini 2612 26 303

30 39t  Hewlett-Packard 39 3Nz 411y

2314 48 High Voltage Eng 541, 52 58
134 3 Hycon Mfg 313 3 3%
13 5'g  Industro Trans'tor 234 2 353
112 435 Jerrold 478 43 51,

21 30 D.S. Kennedy 36ts 33, 3734
383 29 Lab For El'tromics 261> 26 2954

1914 28 Leeds & Northrup 26!, 281, 32
2 31g  Leetronics 2lg 2y 23y
5 1835 Ling Electronics 18 1635 185

16 . 201, Machiett Labs 25 2417 2634

31a 8's  Magnetic Amplifiers 71 Ty 834

2% 41 Magnetics, Inc 35g 358 41
4% 12 W. L. Maxson 13% 131> 1534
10% 29 Microwave Assocs 34 32 355g

513 11°; Midwestern Instr 1355 133, 15'%
g 7 Monogram Precis'n 853 83  9ip
312 7'a Narda Microwave T3a 73 8lg
National Company 18- 183, 203
Nuclear Chicago 30! 2915 3674
1412 29°: Orradio Industries 297 28, 32

42 73g Pacific Mercury, A 334 331 1134

10vs 271 Packard-Bell 31 291 331,
415 935 Panellit, Inc 6% 63 T5%
21 5334 Perkin-Eimer 462 4515 497

113g 1917 Radiation, A 183 1 197
2% 733 Reeves Scunderaft 65 63s  7ig
13 32!> Sanders Associates 30 29 33

7 12 SoundScriber 1832 173. 1954
2234 40 Sprague Electric 41 392 431>
26 35 Taylor Instruments 327 321, 353

5t2 15 Technical Operat'ns 16's 161 187g

52 1535 Telechrome Mfg 18 1642 19%%

s 734 Telecomputing n, a9

113 233 Tel-Instrument 234 23: 31y

834 1614 Topp Industries 1432 1313 153

334 10%s Tracerlab 10t: 10 s

18 33 Universal Trans'tor | 1 133
1415 40 Varian Associates 43 40 453

1212 1812 Vitro Corp. Amer 157% 1535 167
The above "'bid™ and “asked™™ prices prepared
by the NATIONAL ASSOCIATION of SECURITIES
Dratrrs, Inc., do not 1epresent actual trans.
actions, They are a guide to the range with.
in which these securitics could have been
sold  (the "BID' price) or hought (the
""ASKED" price) during preceding week.

|
|

AMPEX:

turning point

for tape

Magnetic recording has reached
the point where a better tape, by
itself, can significantly improve
the performance of your equip-
ment. Anticipating this, Ampex
has developed its Instrumenta-
tion Tape to assure the highest
capability that the state of the
art requires.

Precision: tape reliability comes
principally from the properties
of its coating. And Ampex com-
bines oxide preparation and care-
ful coating techniques with the
exclusive Ferro-Sheen process to
produce the smoothest, most co-
hesive, most uniform of precision
tapes. The result is measurably
higher signal-to-noise ratios, and
much less tape wear,

This, with its squared-up hyster-
esis curve, makes Ampex Instru-
mentation Tape ideal for all re-
cording systems: direct, FM-car-
rier, PDM, and NRZ-digital.

Ampex Instrumentation Tape is
available on hubs, NAB-type or
die-cast magnesium - alloy Preci-
sion Reels. Widths of 14”7, 14"
and 1” are standard on either
Mylar* or acetate base, in the fol-
lowing lengths, reel diameters,
and base thicknesses:

AMPEX STANDARD TAPE LENGTHS (fest)

REEL BASE THICKNESS (mils)
DIAMETER 1.0 %S
7" 1800 1250
10%" 3600 1500
14" 7200 £000

*DU PONT TRADEMARK

For complete specifications or
additional tape literature, write

AMPEX
MAGNETIC TAPE

934 CHARTER STREET, REDWOOD CITY, CALIF.

CIRCLE 18 READERS SERVICE CARD
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SPACE COMMUNICATIONS: As mum's cxplorations reach further into outct
space, it becomes necessary to make great improvements in communi-
cations. One of Lockheed’s many contributions in this field is a
miniaturized satellite tape recorder. able to store three million pieces of
scientific data anywhere in its travels and on return to range of carth
stations, transmit it on command. Marconi’s original sending key depicts
man’s first successful attempt to communicate by wave impulse.

EXPANDING THE FRONTIERS OF
SPACE TECHNOLOGY

Lockheed’s activities in the missile field began before World War IT
when the company designed and flew a pilotless aircraft for the
Army Air Corps. Today the Missiles and Space Division embraces
every facet of research and development, engineering. test, and
manufacture. It has complete capability in more than 40 areas of
science and tec‘hnolo_gy‘. from concept to operation.

The Division is engaged in basic research and development in such
major fields as: nucleorics; electronics; propulsion; physics: chemistry;
mathematics; compuier development; oceanography; reconnaissance;
aero-thermodynamics: magnetonydrodynamics; operations research
and analysis; human “actors; spece communications; and

materials and processes.

Programs such as the Navy Polaris FBM; Discoverer Satellite
Army Kingfisher; Air Force Q-5 and X-7 reach far into the future
and require a beld and imaginative approach where only theory ncw
exists. It is a rewarding future which scientists and engineers of
outstanding talent anc inquiring mind are invited to share.

Write: Research and Development Staff, Dept. B-22,

962 W. El Camino Real. Sunnyvale. California.

“The organization tha: contributed most in the past vear to the
advancement of the ar* of missiles and astrorantics.”

NATIONAL MISSILE INDUSTRY CONFERENCE AWARD.

MISSILES AND SPACE DIVISION

SUNNYVALE, PALO ALTO. VAN MUYS, SANTA CRUZ SANTA MARIA, CALIFORNIA
CAPE CANAVERAL, FLORIDA . ALAMOGORDO, NEW MEXICO



SOLION

Knowhow!

Let our scientists, with ten years ex-
using

perience in developing and

solions in defense projects, heip you

with your application of the new

solion integrators announced in this
issue,

In addition to Solion Development
TRA conducts contract research and
development for clients in the follow-
ing fields.

® ELECTRONIC DESIGN
THEORETICAL PHYSICS

SIGNAL PROCESSING
SYSTEMS

HYDRODYNAMICS
THERMODYNAMICS
PHYSICAL CHEMISTRY
CORRCSION ANALYSIS
EXPLOSIVES

RARE METAL WELDING

Direct inquitizs to:

TEXAS
RESEARCH
ASSOCIATES
CORPORATION

1701-03 Guadalupe St.

Austin |, Texas
CIRCLE 21 READERS SERVICE CARD
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MARKET RESEARCH

Firms Seek R&D Budget Data

MARKETERS OF ELECTRONIC PRODUCTS
are intensifyving ettorts to deter-
mine how much competitors and
other members of the industry are
spending on research and develop-
ment. Reason for this: Control
R&D spending and keep up with
competition in the new products
race.

Facts on R&D expenditures for
individual firms are often vre-
carded as hard-to-get. But in cases
where firms have put out a new
security issue, data can be gotten
from the =security prospectus,
available from underwriters. More-
over. Securities & Registration
Commiission penalties for false
statements add authenticity to the
figures,

e Examples of prospectus R&D
information includes Addresso-
eraph-Multigraph’s listing of an-
nual R&D expenditures from 1954-
1958—ranging  from 1.9 to 2.7
percent of sales. Thiokel Chemical
reports that in 1957 it spent seven
percent of its sales on commercial
development. Smith-Corona notes
that it plans to spend £1.250.000
in the 1958-1959 period for operat-
ing and capital expenses of its re-
search and development program.

Prospectus often contains in-
formation on competitor sales by
product lines and as a share of the
total market. Recent Electro-Voice
stock reports that micro-
phones accounted for 1R percent of
total sales for first nine months of
its 1959 fiscal which ends
this month, comparved with 23 per-
cent for 1953, Perkin-Elmer pros-
pectus of Nov. 7, 1957, contains
estimate that company commands
two-thirds of the intfrared spec-
trometer marvket, a quarter of all
process control analyzer sales and
about one-tenth of the market tor
ultraviolet spectrometers.

issue

vear,

e Substantially larger sales of
electronic hoat equip-
ment are coming. manufacturers
say. They point out that less than
70.000 of =ome 481.000 registered

inboard and large outhoard motor

pleasure

boats have radiotelephone equip-
ment. Also, the entire outboard
market, numbering in the millions,
has scarcely been tapped.
Estimates of 1958 pleasure boat
electronie equipment sales range
from $5 to $6 million. DBiggest
share of sales came from radio-
telephones, 25 to 35 percent of the

total. Next most imporiant sales
items are direction finders and
depth sounders.

An important factor in the

optimistic sales forecasts is expec-
tation that more and more low-
cost items will be developed to
attract  outboard hoat owners.
Number of manufacturers fea-
tured low-cost citizens band radio-
telephone equipment at recent
motor hoat shows.

e Small business received about
£4.2 billion in payments for de-
fense subcontracts in fiscal 1958,
as against $3.6 billion in fiscal
1957, Department of Defense re-
ports. Small firms also received
$:3.729 billion in military prime
contract awards, compared with
&3.783 billion for 1957.

e General Electrie Heavy Mili-
tary Electronics Department sets
up two new marketing units in an
effort to better its position in win-
ning big subcontracts from de-
fense prime contractors. The new
departments—Defense Industries
Sales and Defense Industries Con-
tract Administration—will strive
to bring GI’s abilities to design
and produce large complex elec-
tronic subsystems to the attention
of military prime contract market.

FIGURES OF THE WEEK

LATEST WEEKLY PRODUCTION FIGURES

e 6 Change From
One Year Ago

24.8%

29.5%

40.5%

STOCK PRICE AVERAGES

= 11, Change From
5 One Year Ago

frs. 6 - 37.3%

R 7 2 73.9%

cod 81,47 82 --431%
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Production-testing with Sperey-designed cquipment assures that your product

meets specifications and guality standards.,
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Mairtenance oF critical avionic systems is fast and accurate with compact

automatic check-out equipment.

In-use monitors continuously check and report
to malfunctions and provide maintenance data.

system stotus, alest operator

To assure reliability...

Sperry electronic
test equipment

Every engincer knows how relentless is the pressure
from both military and industrial customers for
increased reliability. And making sure a new weapon
system, for example, is operable at an instant’s notice
calls for test equipment as advanced as the system
itself.

You'll be glad to know that now you can obtain ad-
vanced test equipment tailored exactly to your needs
from Sperry’s new Microwave Electronics Company.
You will suve valuable design and development time
- .. free your engincering stall for other jobs--and
enjoy the benefit of Sperry’s 20 years of experience
in designing. developing and producing complex
radar and other clectronic test equipment.

Whether you need equipment for production testing,
maintenance or in-use monitoring. Sperry can meet
even the most rigid specifications. Built into it will be
the newest Sperry concepts of dynamic system cval-
uation and signal simulation . . . the precision meas-
uring techniques that today arc providing reliable and
accurate automatic testing of the B-58 Hustler super-
sonic bomber und similar complex systems.

With the pressure on for electronic-system reliability,
now is a good time to turn over your testing equip-
ment rescarch and development problems 1o the
specialists—Sperry Microwave Electronics Company.
Write today for details.

SPERRY MICROWAVE ELECTRONICS COMPANY, CLEARWA TER, FLORIDA - DIVISION OF SPERRY RAND CORPORATION
Address ail inquiries to Clearwater, Florida, or Sperry Gyroscope offices in New York - Cleveland » New Orleans - Los Angeles - San Francisco « Seattle

ELECTRONICS — February 27, 1959
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WHEN A COMPANY OUTGROWS ITS NAME

As the domestic research organization of the
world-wide International Telephone and Tele-
graph Corporation. we are carrving on onr
tradition of pioneering in electronics. As our
engineering responsibilities have increased so
our organization has grown. Today, in addi-
tion to our main laboratories in New Jersey,
luboratories in Ft. Wayne, Chicago and in
California are pursuing projects of great mag-
nitude and importance.

You will find in our staff the same fine creative
thinking and engineering imagination which
brought distinction to our old names. Formerly
Federal Telecommunication Laboratories and
Farnsworth Electronics research laboratories,
our names have been changed to identify us
clearly with our parent company, and to refeect
our expanded responsibilities and growth.

ITT LABORATORIES

Electronic engineers will find here opportunity
to express initiative and competence in such
areas as long range radar systems, digital
computer applications to data processing and
communications. space technology. microwave
tube research and missile systems instrumen-
tation. We are continuing our work in air
navigation and control, and in electronic sys-
tems . . . and making new contributions to
electronic theory and techniques. In fact. it
would be hard to find another research organ-
ization that offers the engineer such a wide
scope of activities.

Engineers interested in discussing profes-
slonal positions with owr staff are invited
to write Mr. T. C. Allen, Manager, Pro-
fessional Stafi Relutions.

A Division of International Telephone and Telegraple Corporation

300 Washington Avenue, Nutley, New Jersey

Fi. Wayne, Indiana * Chicago, Illinois * Pualo Alte, California San Fernando, California

CIRCLE 24 READERS SERVICE CARD »




CERAMICS and METAL-CERAMIC

AlSiMag high-alumina ceramics offer unusual reliability.
High temperature resistance, superior insulating charac-
teristics, great mechanical strength, resistance to abrasion,
corrosion and chemical attack are among the advantages
particularly important when maximum performance and
reliability must be packed into minimum space.

Both soft solder and hard solder terminals are available.
A new technique is producing strong high temperature
metal-ceramic hermetic seals.

Precision tolerances can be maintained. Custom designs
are made in an unusually broad range including ultra-thin
or miniature components of unusual complexity.

AlSiMag special purpose compositions based on alumina,
steatite, zircon, Forsterite, cordierite, titania, aluminum
silicate, magnesium silicate, silicon carbide and other mate-
rials may answer special requirements. The AlSiMag
family of ceramic compositioas is the largest in the indus-
try...and it is backed by more than half a century of
specialized experience over the widest area of design and
production in the technical ceramic field. Your inquiries
will have prompt and interested atcention.

-

for MISSILES

et X - A0S

Multiple pin headers for use in electron tubes and
other demanding applications are made in AlSiMag
with pins hermetically sealed. The AlSiMag ceramic
may be safely used in working temperatures up to
2800° F. The limiting factors are the metal com-
ponents. The parts shown have tantalum pins with
nickel braze alloy combined with the ceramic in a
strong hermetic seal for operating temperatures in
the 1000° F. range. The materials have been care-
fully selected for ruggedness and for their low vapor
pressure characteristics. This base and envelope al-
low higher bake-out temperatures during assembly.

VISIT OUR BOOTH NO. 3901 AT IRE

A Subsidiary of 1’. AMER.CAN LAVA

Minaesota Mining and PBX

anufacturin ompan ".--
LRSIl CORPORATION

CHATTANOCGA 5, TENN.
57TH YEAR OF CERAMIC LEADERSHIP

For service, contact American Lava representatives in Offices of Minnesota Mining & Manufacturing Co. in these cities (see your local
telephone directory): Boston: Newton Center, Mass. ® Chicago: Bedford Park, Ill. ® Cleveland, O. ® Dallas, Texas ® Los Angeles, Cal.

New York: Ridgefield, N. J. ® Philadelphia, Pa. ® St. Louis, Mo.

® St Paul, Minn. ® So. San Francisco, Cal. ® Seattle, Wash.

All other export: Minnesota Mining & Manufacturing Co., International Division, 99 Park Ave., New York, N. Y.




Debate Worldwide Air Nav-Aid

International Civil Aviation Organization divides into two camps over

short-range air-navigation system for world’s civil airlanes

MONTREAL, QUE.—DEBATE here
over which short-range navigation

standard should be adopted for
worldwide implementation in the

civil airways may have oflicially
ended by the time this
reaches readers.

But the argument won’t actually
be settled for quite a while. And
some bitterness will be left after
the settlement, no matter which
way it comes.

International Civil Aviation Or-
ganization, meeting here to resolve
the long-smoldering dispute be-
tween adherents of Vortac rho-
theta and Decea hyperbolic systems,
was divided into the two camps he-
fore the sessions even started on
Feb. 9.

issue

Pros and Cons

Britain’s aviation ministry and
most of the British carriers focused
the argument for Deccea Navizator's
system, The U. 8. Federal Aviation
Agency  (unofficially)  and most
American carriers plumped for the
existing VOR system with Tacan-
compatible distance - measuring
equipment,

Thirty-two member nations at-
tended the Montreal nieeting. In-
cluded were a number of smaller
countries — Colombia, Nicaragua,
Ecuador, Bolivia, among others
that rarely if ever had attended an
ICAO technical meeting. That fact
prompted the British representa-
tives to suspect the U.S. of pack-
ing the house,

The British argue that the Decea
system is the only logical solution
for high-density areas with the
coming of jets. U.S. rebuttal is
that most high-density areas are in
this country; if Vortac works here,
it can work anywhere. British
counter by pointing out that New
York’s International Airport (Idle-
wild) is overloaded whenever con-
ditions are other than ideal, and
that with jets the situation would
become both chaotic and costly.

30

VOR (vhf omnirange) has been
ICAOQ standard as a short-range
navigation aid to provide bearing
data since 1949, The civil distance-
measuring equipment adopted on
ICAO’s recommendation since then
is not generally compatible with
the military Tacan syvstem. DME
installed as part of this country’s
Vortac (or VOR-DMET) avstem,
however, does conform to Tacan
characteristics,

Large Investments

Technical and philosophical argu-
ments put forth at this hassle mask
what are actually economic reasons,

This country and its flag carriers
have a large investment in the
Tacan system, in VOR, and—re-
ently—in Vortac. Most of the com-
mercial carriers in the International
Air Transport Association back the
U.S. position: for 1ATA members,
Vortae is the easy way out. U.S.
military interest in keeping dis-
tance-measuring gear compatible
with Tacan gives TATA members a
price break on airborne Vortac
equipment,

British carriers—especially Brit-
ish European Airwavs—have in-
vested heavily in the Decca short-
range and Dectra long-range equip-
ment. And, unlike FAA (which offi-
cially has taken no stand in the
argument), Britain’s government
body, the Ministry of Transport &
Civil Aviation, has officially been
“convinced that only the Decea
navigator can provide a satisfac-
tory answer to the growing prob-
lem of crowded airways.”

Decea has installed 13 **chains,”
of which eight are in Europe
blanketing the United Kingdom and
the continent from the iron curtain
to the Pyrenees. Four more are in
Canada, and one in the U. S, (in the
New York area undergoing FAA
test). Each chain comprises three
or four stations: one master and
two or three slaves.

By comparison, some 1,500 VOR

stations are planned or operating
around the world. Several Euro-
pean manufacturers are turning
out VOR gear. NATO nations lean
toward Vortac, since Tacan already
serves as part of NATO’s military
air control.

Decca claims that it could blanket
the U.S. for about the amount of
money that it now costs annually to
maintain the VOR and Vortac
equipment here,

System Differences

Decca promoters point out that
Decca works well with the long-
range Dectra, now in field trial over
the Prestwick-Gander air route.
Vortac adherents counter that the
instrument-landing systems in use
all over the world work better with
Vortac-type gear.

System  differences are used as
arguments in the hassle, Decca is a
low-frequency hyperbolic system,
gives cockpit data in terms of dial
readings that—Ilike loran—must be
transferred to a chart. Accuracy of
the system decreases with increas-
ing distance from the ground sta-
tions., An autowmatic-plotting flight

First production line photo shows Atlas

ICBM’s in Convair's San Diego plant.
Stainless steel Air Force missiles—75
long, 10 ft in diameter—are nested in
elevated docks. Electronic checkout gear
is in area underneath
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log now permits the pilot to ob-
serve his course and ground posi-
tion continuously on a chart,

Vht omnirange system presents
cockpit data in cirect-reading dials
which give angle to ground beacon.
and periodically identify the bea-
con. Related DME-T gear gives
direct dial reading of miles to the
beacon. There is a cone of am-
biguity over the VOR station bhe-
cause of the antenna propagation
nattern, but no ambiguity invdial
interpretation. Accuracy is =20.2
miles independent of distance over
the range of the beacon.

Decca master and slave stations,
transmitting in effect continuously.
set up a lattice of hyperbolas, each
of which represents the locus of
equal phase-difference between any
two stations.

VOR broadeasts two signals from
a common antenna array, one signal
constant in phase, one varving in
phase as the antenna array is ro-
tated. Automatic gear reads the
phase difference and derives bear-
ing information in terms of this
ditference. Related distance-meas-
uring gear is a radar beacon inter-
rogated antomatically by the craft.
Transponded sigral from the ground
is received in the plane, its delay
from interrogation-time measured,
and the difference translated into a
dial reading.

Opecrating Ranges
Range of Vortae beacon is about
200 miles. Range of the Decca sys-
tem is somewhat greater: the ideal
baseline length from master station
to slave is about 70 miles, and the

coverage area extends about 100
miles around cach slave. This
range—and the accuracy of the

reading—are reduced at night as
skywave characteristies change.
U. S. opinion of Deecca system is
colored by the lack of what avia-
tion people here regard as exhaus-
tive field trial. The Decca chain in-
stalled in the New York arvea is
heing tested on'y for helicopter
{raffic, and only within the triangl
formed by the slave stations. One
aviation expert told ELECTRONICS
*we need to test the system with
fixed-wing craft in fairly dense
tratlic, and we need to know more
about what happens on the pe-
riphery of the coverage area.”
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for“GO-NO GO’ automatic monitoring [control. . .
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RESISTOR 1O
BE GRADED |

A typical application of the ‘Comparotor
in an automatic resistor grading system.

e

CTUAL
SIZE

Input Impedance: 2 Megohms (min.)
Output- DPCT reway, contoct

rating 2 Amps. at 28 V DC
Power Requirements: 115V,

400 cycles, 1 watt
Repeatability of Trip Roint: =1 MV
Performance: will meeti
or excead appropriate )
MIL specificotions,

AC or AC.DC varsions available,

Series 200 trips its own DPDT output relay when an unknown inpu? sigral exceeds the valve
of a known input reference level. This direct voltage comparison fis th> most refiakle ‘tech.
nigue for automatic, programmed accurate maasurement with computen-spesd. Aopfications,
viztually unlimited, include: mili-ary .ground suppomt devices, airberne instrumentation, pro-
| duction test equipment, alarm/control systems, and maty data-gathering and pracessing
systems. Write for reprint of arficle in “Military Systems Design” v

magazine. Also for Tech Bulletin. Address Dept. E-2.

tTrrio /°

Trio Laboratories, Inc., Plainview, Long Island, New York.
©195’, TRIO LABORATORIES, -NC.

IRE POOTH 3013
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Raytheon Missile Projects

HAYTHEGY . J

SPARROW IIl-——ihe Navy's tenacious, lightning-
fast, air-to-air missile—is intended for extensive
use by Navy fighter aircraft in fleet air defense.
Sparrow III is a Raytheon prims contract.

-

HAWK—the Army’s defense against low-altitude
attackers—carries out its destruction in the blind
zone of conventional radars. Hawk development
and production is under Raytheon prime contract.

ﬂ!ﬂ()llli’i -

|

TARTAR—A substantial contract for vital electronic
cantrols for this Navy destroyer-launched missile is
held by Raytheon. This equipment—a tracking
radar and associated units—enables it to “lock
on”, cling to target’s path, despite evasive tactics

— SECRET

o f

ADVANCED PROJECTS in aeronautical structures
as well as missile guidance and control are now
urderway in Raytheon laboratories. New facilities
are continually being added for this work.

A

PRELIMINARY NEW DESIGNS of tomorrow's mis-
siles will result from the advanced work being
done by today’s missile engineers. Raytheon plays
an important role in this area.

2

Raytheon diversification offers

JOB STABILITY
FOR CREATIVE
MISSILEMEN

Here is an opportunity to free yourself of worry about a job
that’s here today, gone tomorrow.

Diversified assignments—only possible in a company with
Raytheon’s wide range of missile activities—means security
not found in one- or two-project companies. You apply your
creative encrgies to the many projects you work on, and they
in turn are your “insurance” against falling into a rut.

Individual recognition comes quickly from Raytheon’s
young, engineer-management—men who are keenly aware of
the engineer’s needs and contributions to missile progress.

Dynamic Raytheon growth—the fruit of this management’s
progressive policies—is best illustrated by the fact that Ray-
theon is already the only electronics company with two
prime missile contracts—Navy Sparrow III and Army Hawk.

The next step is up to you. Why not get frank answers and
helpful information on the type of job suited to your back-
ground and talents, its location. salary and other important
details. Write, wire or tclephone collect: The number is
CRestview 4-7100 in Bedford, Massachusetts. Please ask
for W. F. O'Melia.

RAYTHEON OPPORTUNITIES NOW OPEN IN:
WEAPONS SYSTEM ANALYSIS + CONTROL SYSTEMS
* PACKAGING < MICROWAVE » RADAR + SPECIFI-
CATIONS + MISSILE AERODYNAMICS - WIND TUN-
NEL TESTING « AERODYNAMIC HEATING + ROCKET
ENGINEERING + VIBRATION MEASUREMENT and
DATA REDUCTION

RAYTHEON MANUFACTURING COMPANY

Missile Systems Division, Bedford, Mass.

MISS/ILE SYSTEMS
DIVIS/ION

=¢_’_.._

Excellence in Electronics
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Silicone rubber wire insulation
withstands soldering heat

without da

Section RECCZ, Silicone Products Dept.
Gencral Electric Company, Waterford, N. Y

Please send me more information on wire insulated
with G-E silicone rubber.

ELECTRONICS — February 27, 1959
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I||;ml\.< to =ilicone vubber's remarkable heat resislance.
no damage ocenrs when von lay a hot soldering iron on silicone-
rubber-insulated wire. And silicone insnlation strips cleanly and
casily. =aving hours of assembly time in the Hlant. Right-angle bends

M N . L v . g .
are no problem. Colors are brieht for casv wlentification.

Long service life at 500 F With=tands 600717 and avove Tor shorter
periods. General Flectrie silicone rabber insulation meets military
specifications MIL-WSTT7A ML 10678 and others. When es-
posed 10 a direct flame. it forms a now-conducting ash of silicon-
dioxide. vefeasing no toxic fumes. a~ do higher-priced insulating
materials.

Will not cold flow Because silicone rahber is a rrue elastomer. it
will not cotd flow and subject wire ta vibration. ax will higher-priced
inzulating material. Newlv developed stoeks make possible thin-wall
construction. have nnusual abrasion resistan-e and physical =trength.
G-12 silicone rubber stavs Hexible down to — 75710 special grades
down to —150°F,

Greater reliability (-1 ~ilicone yubber exhibits excellent electrical
prroperties and maintains then at Loth hizh and low temperatures.
Keeping itx original dielectrie strength for years. Moisture absorp-
tion 1= extremely Jow: ozone vesictance approaches that of mieca.
General Electric silicone rubber insulation matches or exceeds the vital
properties of insulation costing three times as much. Find out what it can
do for you. Mail coupon for technical data.

GENERAL &3 ELECTRIC

Silicone Products Department Waterford, New York
Name Position
Company _ _ -
Address
City — Zone - State.
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, HowfarcananengineergoatAC?

You can uss and develop all your talents in
AC's bustling instrumentation busiress.

You can put the finest equipment to work for
you ... on interesting and varied projects . . .
at AC's world-wide facilities. Wkat's more,
ycu can enhance your professional statys by
working on advanced degrees in engineering
schools located near AC plants.

All this plus the comfort of long range security.
For today AC turns out the AChiever inertial
guidence system and many other electro-
infra-red devices.

mechanica!, optical and

Tomorrow you'll help AC produce instru-
mentation devices for the “'space age."

If you are a physicist, mathematician, or
graduate engineer ir the =lectronics, electrical
or mechanical fields— you can go places at AC,
because AC is going places.

Talk to the people at AC about it soon. Just
write the Director of Scientific and Professional
Employment. Mr. Robert Ailen, Oak Creek
Plant, Box 746, South Milwaukee, Wisconsin;
or Mr. M. Levett, Dept. A, 1300 N. Cort High-
way, Flint 2, Mickigan.

inertial Guidance System; e Afterburner Fuel Controls ® Bombing Navigational
Computers ® Gun-Bomb-Rocket Sights ® Gyro-Accelerometers o Gyroscopes
Speed Sensitive Switches ® Speed Sensors Torquemeters ® Vibacall e Skyphone

SPARK PLUG € THE ELECTRONICS DIVISION OF GENERAL MOTORS
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SAC Buys Automated Control

Strategic Air Command’s new electronic system takes data from the

field, processes and displays it in one continuous automatic operation

OFFUTT AFB, NEB.—Strategic
Air Command’y combat control sys-
tem. already heavily electronic, is
going to be even more so.

A new electronic complex. now
under development, will eliminate
the human steps between data ac-
quisition, processing and display.
Information will flow directly from
the field to headquarters’ display
board-—untouched by human hands.

Here’s how SA(C’s present and
future svstems operate:

If America should be attacked,
a single voice command of a few
seconds duration would immediately
throw the Strategic Air Command’s
plan for globai retaliation into ac-
tion. The orcer would be given
from SA(C’s underground headquar-
ters here, over the red telephone
that provides instantancous voice
contact with all SAC ecommand
posts.

Dofa Required

To integrate such an assault by
bombers and tankers rising from
four continents and, in the future,
by surface-to-surface missiles
launched from the U. 8. and Euroye,
a staggering volume of data must
constantly be on hand. Thousands
of vitally relevant details must be
kept ecurrent and =electively acces-
sible within seconds. Handling this
job at present is an IBM 704 elec-
tronic data-processing system,

Information stored in the 704’s
magnetic core includes:

e Performance characteristics of
each of SAC’s 3,000 planes; muaxi-
mum range without and with re-
fueling; location and operational
status of each bomber and tanker;
crew, supply and maintenance facil-
ities at each nase.

e Distance to all potential targets
from designated bases: where tank-
ers must intercept each bomber;
where reserve tankers are located
in the eveni a tanker Dbase is
"knocked out,

@ Size, conf.guration and impor-
?tance of each target; damage vield

ELECTRONICS - February 27, 1959

of bombs in inventory; percentage,
and sector, of each target that
would be destroved, calculated for
where the bomb hits.

e Time and space interval to be
maintained between planes drop-
ping nuclear bombs. Using the
704’s caleulations, take-ott times of
all bombers can be staggered so
that no two paths will cross too
close to radioactive areas.

Computer’s Role

With such information, the 704
helps to:

e Write war plans.

e Control the force (keeps tabs
on compliance with plan).

e Keep score on objectives in war
plan  actually realized and those
aborted.

e Compute immediate damage as-
sessment (IDA), and to . . .

e Replan the attack.

Progress of the strike force is re-

War orders can go to all command posts
over red telephone

corded by means of punched cards.
New infornuition is processed auto-
matically, previding constant knowl-
edge of the status of the strike
force. A tanker base, for example.
might be knocked out by an enemy
ICBM ufter the bombers depending
on the base for refueling have taken
off. The computer, on interroga-
tion, tells locations and readiness
status of substitute tankers. Next
question—which bombers could not
be intercepted for refueling and
theretore not get back from the
target—is also answered.

Present system for getting data
from the field into headquarters,
and processed and posted on the
control room’s panel, will not be
adequate for the added discipline a
mixed missile/bomber force will
require. To make the system com-
pletely automatic from field to con-
trol room panel. the International
Electric Corp., a new unit set up
by the International Telephone and
Telegraph Corp., is developing a
world-wide electronic coumtbat con-
trol syvstem. Designated the 465-L,
the system consists of communica-
tions. data-proeessing and data-
presentation sub-systems.

Basic information on the move-
ment and status of SAC weapon
systems is introduced into the sys-
tem at operational level by an in-
formation feeder facility. Data is
converted into high-speed digital
bits and sent into headquarters by
wire. Here, it is automatically proc-
essed and sent to animated display
panels, or else stored for future use.

Data-processing subsystem for
the 465-1. is being developed by
IBM under subcontract from ITT.
Transistorized and using ultra-
high-speced magnetic memories, the
new syvstem will be far more power-
ful and faster than the 704 and will
have greater storage capacity.

Another advantage of the 465-1
over the 704 lies in a priority in-
terupt  capability. Interrogation
and/or output can be interrupted
for a different and more urgent re-
quest. The 465-L will he capable of
synchronous operations—input, out-
and computations.

For automatic communication
between bases, the feeder syvstem
will provide automatic traffic con-
trol centers which will route infor-
mation, recognize priorities and ob-
tain acknowledgment from all ad-
dressees that messages have been
received.

Though dollar figure for ITT's
contract has never been disclosed,
it probably runs close to $165 mil-
lion.
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ESSEX

MAGNET WIRE

Now...all sizes and shapes

of SX Magnet Wire
for every ‘‘hot spot’” application

T em | x F

Class F (155°C)

Rounds, squares and rectangulars also available

with single and double glass coverings

VERSATILE GENERAL PURPOSE APPLICATION
Thermalex-F is not a special wire but
has properties required for a general
purpose application and can be used
through the 105 C-155 C temperature
rarge...Class A applications as well as
Class F ... eliminating the need for buy-
ing more than one type of magnet wire.

\ \ [rHermarex-F)
< X

FORMVAR

nou

Aviaacr Lt

[ — = & Se%
i [ = = \ B
x o £ owowow E3

TEMPERATURE € () k)

OUTSTANDING THERMAL STABILITY
A.LE.E. #57 "“Procedure for Evaluation
of the Thermal Stability of Enameled
Wire' which is an accepted test, indi-
cates a 30,000 hours life at 170°C for
unvarnished specimens.

36 CIRCLE 29 READERS SERVICE CARD

Thermalex-F. a Class F (155°C) magnet wire insu-
lationdeveloped by Essex. is now available in round
wire from 11 1o 50 AWG size and all Formvar
sizes of square and rectangular. This full size range
gives every manufacturer the versatility he needs
in one insulation type for his exact application!

N1y
THE WIRE DESIGNEC WITH THE FUTURE IN i4IND

Magnet Wire Division
ESSEX WIRE CORPORATION
Fort Wayne, Indiana

Manufacturing Plants: Birmingham, Ala.; Ancheim, Cal.;
Fort Wayne, Ind.; Hillsdale, Mich.

National network of Warehouses and Sales Offices
««s Call your local "Essex Man."
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H I G H operating temperatures

SILIGON

POWER
TRANSISTORS

efficiency at

Available Now in production quantities!

The Westinghouse Silicon Power Transistor pictured
ahove is a highly efficient device which greatly increases
the range of applications for transistors which must oper
ate without high losses in the ““true power range.” Thanks
to a remarkably low saturation resistance—less than .750
ohms at 2 amperes and .5 ohms at 5 amperes—these tran.
sistors possess very low internal dissipation, and can be
efficiently used in applications where they must handle as
murch as 1000 watts, For example, as a DC switch, handling
750 watts (150 volts at 5 amps) the internal dissipation is
about 9 watts, with an eflficiency of better than 99%.

Additionally, and unlike germanium units which are
limited to approximately 85°C, these transistors can oper-
ate in ambient temperatures up to 150°C. Thus, even wherz
the higher power rating is not required, these units may
be used for their high temperature capabilities.

There are a great many applications for which this new
type of silicon power transistor is ideally suited. It will find
use in inverters or converters (AC to AC; AC to DC;
DC to AC; DC to DC), regulated power supplics, servo
output, and other aircraft circuits, as well as in certain
amplifiers and switching applications.

Westinghouse Silicon Power Transistors are available

ELECTRONICS — February 27, 1959

VEE-COLLECTOR  vOLTAGT rmst

in 2 and 5 ampere collector ratings. Both of these are
available in 30, 60, 100, and 150 volt ratings in production
quantities for vour immediate applications. Sample quan-
tities are available in voltage ratings up to 300 volts. Call
your Westinghouse representative or write directly to
Westinghouse Electric Corporation, Semiconductor De-
partment, Youngwood, Pennsylvania.

£

i T (o B O T e S|
TTTTTTT 11 LOW SATURATION RESISTANCE
M.Lv h,L} I

EN W H_ L

Important improvements in silicon
urification and transistor fabrication
! [:ave produced a new series of
4 Westinghouse Power Transistors of
’ 1 exceptionally low saturation
' resistance.

04’
e T— T
e oKL IO Commn” eerorshy

50 .

you cAN 8E SURE...iF iITS

VVestinghouse
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'I'I-IERMAL

time delay

RELAYS

i @IALCO)

LTRQ,

MAL Tingg
LAY REiay

P— A us T’Blry - b

ACTUAL
SIZE

Hermetically Sealed
Rugged—built to meet conditions of

high altitude
high vibration
high temperature

DIALCO RELAYS exhibit no resonance
from 5 to 1,000 CPS at 10 G’s; are
not damaged by 50 G’s shock; are
fully compensated for temperatures
from —65° C to + 125° C.

Available in delays from 1 to 300
seconds; heater voltages up to 150
V. interchangeable on DC or AC of
any frequency with a power drain
of 4 watts. SPST normally open or
normally closed contacts are rated
at 6 amps at 115 V. AC or 3 amps at

28 V. DC resistive.
— T SUB-MINIATURE
Lightweight
232" (3/4 oz.)
Standard 7-pin
. { plug-in or solder
terminals with

mounting flange

3 Send data or. Thermol Time Deloy Reloys to:

Name-

Positior

Company

Address

DIALTRON

CORP.

203 Harrison Pl,, Brooklyn 37, N. Y.
HYacinth 7-7600

CIRCLE 31 READERS SERVICE CARD
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Off-Hours Medical

Telephone engineers develop instruments for
University of Chicago Medical School

CHICAGO—TELEPHONE engineers
here are working as an off-hours
volunteer group with the University
of Chicago Medical School to de-
velop medical research instruments.
Four devices are being used or
tested by doctors after little more
than a vear since the effort began.

The group, consisting of about 40
engineers from the Illinois DBell
Telephone Co., calls itself SAVE
(for Service Activities of Volun-
teer Engineers).

Leroy J. Ryan, SAVE president,
says the idea for the group came
from W. V. Kahler, president of
Illinois Bell and a trustee of the
University of Chicago.

Ryan told ELECTRONICS he hopes
that Bell System engineers in other
parts of the country, as well as re-
tired telephone engineers, may join
the effort.

“We're making the circuitry and
design infm mation available to
anvbody,” says Illinois Bell presi-
dent Kahler. He adds that if any
developments of the group have ap-
plication in the communications in-
dustry, his company would reserve
the right to them for such use.

So far SAVE can point to the fol-
lowing accomplishments:

® Three-ounce heartbeat recorder
which can be worn over the chest
24 hours a day. It provides medical
researchers with cumulative pulse
data on a patient’s heart.

Unit uses 1-3/10 volts at only
1/4000th of an ampere. Two noise-
free silver electrodes pick up micro-

volt signal developed with each
heartbeat. Output from four-stage
transistor amplifier operates a

watch whose dial is adapted to count
heartbeats instead of time.

e (Cyvtodiagnostic training appa-
ratus. KEquipment, which can be
held in a suitcase, ean be used to
teach technicians and students to
recognize about 24 factors that de-
termine if a cell under a microscope
is cancerous. Punched card is put
in tester for each specimen slide.
Student evaluates slide, then keys
his diagnosis on tester. Gear indi-
cates whether diagnosis of cell is
correct or not,

e Cumulative electronic calorime-
ter. This device measures changes
in body heat useful in metabolism
studies. Unit weighs less than three
ounces, including watch and power
supply, is shoek-proof and runs con-
tinuously for more than 24 hours;
transistorized amplifier puts out 1
volt.

e Electronic stethoscope. Tran-
sistorized device, with circuitry
similar to that of the cumulative
heartbeat recorder, gives doctors
quick visual or audible check on
pulse rates during surgery. Beep
or flashing lamp operates at same
speed as the heart beats.

X-15 to Begin Air Tests

X-15 MANNED ROCKET ship is due
for an early series of airborne tests,
starting with a “captured flight”
aboard a B-52. On-the-ground tests
are being completed.

Sponsored by the National Aero-
nautics and Space Administration,
Air Force and Navy, the X-15 was
rolled out late last year by North
American Aviation.

Spokesmen say information on
the test program will be disclosed

on an “after-the-fact basis.” How-
ever, it is understood that X-15
flight tests will start with glides,
followed by powered flights from
the B-52 at progressively higher al-
titudes until the craft’s maximum
design limits are reached.

The flights may provide data on
effects of Mach 5 speeds on radio
communications. Collins Radio Co.,
Cedar Rapids, Iowa, designed
X-15’s system for communications
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and automatic direction finding.

A transceiver in & pressurized
case provides the basic communica-
tion between tha X-15 pilot and the
mother ship, chase planes and
ground stations. This transceiver.
model AN/ARC-52, has frequency
range of 225.0-:99.9 nic. power out-
put of 20 wats, says firm. with
1,750 frequencies available for easy
set-up of 20 channels. 5

Operating independently of the
transceiver, but located in the same
case, is a guard receiver tuned to
a predetermined frequency. The
guard receiver controls diversity
switching between upper and lower
antennas on top and hottom of the
fuselage.

Collins says the communications
part of its svstem i+ designed to
operate this wav: Ground station
will transmit a carrier on the guard
frequency. If *he signal falls be-
low a predetermined level, the
guard receiver operaies the diver-
sity switch to unused antenna. hold-
ing to it even if signal gets
stronger. Reason: to assure com-
munication if the c¢raft goes
through unusual mancuvers.

A second unit consists of an
automatic direstion A9nder system
and an auxiliary receiver. The
auxiliary receiver ranges from
265.0-284.9 mc. with 20 crystal-
controlled channels. For emergency
back-up, the auxiliary adf receiver
may be used for communications,
and the receiving portion of the
communications transceiver may be
used for direction-finding. A tran-
sistorized control amplifier for an-
tenna switching is part of the adf.

Another unit, a separate flush-
mounted antenna assembly, con-
tains radiating elements, antenna
lobing switch, a-¢ drive motor, rate
generator, svnchro transmitter and
associated gearing.

During test descents the X-15
pilot will use the adf to home on
the terminal station. He'll land at
Rogers Dry Lake near Edwards
AFB, Calif., about 450 land miles
from Wendover AFB, starting
point for test.
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MARCONI

TEST SETS FOR
MOBILE RADIO

Designed for precision performance in

NN\

N

=
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Y

N\

N

AN

N

% Receiver alignment

% Signal-to-noise measurement
* Discriminator testing

% Checking RF and audio outputs
% Deviation measurement

AN

... All you need for fast field testing of FM transmitters and receivers is
here in these two complementary instruments, tailored for mobile radio
measurements.

SO

7

The 1064/2 provides high-
grade FM outputs in the
ranges 30 to 50. 118 to 185
and 450 to 470 m¢ ; crystal-
controlled i-f outputs at five
spot frequencies ; and a 1 ke
AF output.

MRS

A\

a8
S

7

R

The 1065 has an RF power
meter and 0-15 k¢ deviation
indicator for use up to 500
mc: a dual-impedance AF
power meter; and a multi-
range volt/ammeter,

7 Each is lightweight, portable, and qualitv-engineered
throughout. Tubes and crystals are all American types. Send for leaflet B117]A.

N\

N
N
N

\

N

See you at

MARCONI the IRE Show

INSTRUMENTS Booths
3314-16-18

7

2
N

SN\

111 CEDAR LANE - ENGLEWOOD - NEW JERSEY Tel: LOwell 7-0607

Canada: Canadian Marconi Co. Marconi Building. 2442 Trenton Ave. Montreal 16.
MARCONI INSTRUMENTS LTD « ST. ALBANS - HERTS - ENGLAND
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CERAMIC CAPACITORS
RIDE IN SATELLITES. Developed by
Radio Materials Company, a Mallory Di-
vision, the ceramic capacitors shewn kere 1
are mounted in the power supply circuit*
of the Explorer 1V satellite. They are part
of an extensive line of ceramic types de-
veloped by RMC for commerdal and 3
military applications.

*Developed by State University of lowa.

GROWING HIGH PURITY CRYSTALS FOR SILICON
RECTIFIERS by unique "floating zone" technique results
in rectifiers- with exceptionally low forward drop and
reverse leakage, and with highly uniform, long life.
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Research in Depth Makes the Difference

New Mallory Silicon Rectifiers Gain Extra Performance
from New Research Concepts

The source of the outstanding performance char-
acteristics of the new line of Mallory silicon
rectifiers is the same penetrating research which
underlies all Maliory components. To produce a
rectifier which would consistently do a superior
Job, solid-state physicists in the Mallory Cor-
porate Laboratories developed a new approach to
growing silicon crystals with purity far higher
than previously possible. Using the Mallory-
designed equipnient shown here, crystals are
manufactured by the “floating zone” method —
with impurities of only 2 parts per billion.

Parallel research at Mallory devised an improved
way to form the diffused junction that gives the

rectifier its one-way conducting quality. To
protect the silicon element, specialists at Radio
Materials Company, a Mallory Division, con-
tributed “Mallo-Seal” *—an encapsulating com-
pound exceptionally impervious to moisture. The
result: a line of high-performance rectifiers at a
price substantially lower than previously avail-
able units.

For your clectronic equipment of today and to-
morrow, you can look to Mallory for a constant
stream of exciting products of research, coming
from basic innovations in science from our Cor-
porate Laboratories. and from the engineering
ingenuity of our manufacturing divisions.

*T'rade Mark

Research in Depth Makes the Difference in Mallory Components
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TORTURE TEST FOR TAN-
TALUM. Mallory tantalum capacitors, first
types capable of 20C°C. rating, are here
going through one of many research and
production tests to evmluate their ability to
last thousands of hours under extreme en-
vironmental conditiors. From the program
has been developed a line of 12 different
tantalum models, including the new Type
TAS sol'd electrolyte unit shown here.
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MANY NEW MALLORY
PRODUCTS, especially those developed for
operation in explosive atmospheres, at
high altitude and high temperatures, re-
quire new concepts in hermetic sealing.
On the mass spectrometer leak detector
shown above, a new Mallory hermetically
sealed switch case assembly, designed for a
maximum leakage rate of 3 cc of helium in
10 years, is tested for terminal leaks. Inset
shows a typical standard Mallory switch.

LOGGING LIFE OF MER-
CURY BATTERIES. Compact, powerful Mer-
cury Batteries, a product of pioneering
Mallory research, are tested for their abil.
ity to deliver constant power for extended
periods under various climatic and circuit
conditions. latest product of Mallory re-
search in Mercury Batteries is the new
RM-312 cell shown here . . . only .305" in
diameter and .135” high.

P. R. MALLORY & CO. Inc.,

MALLORY

INDIANAPOLIS 6, INDIANA

CIRCLE 34 READERS SERVICE CARD
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(ACTUAL SIZE)

%‘ka Drivision

CIRCLE 35 READERS SERVICE[CARD

IFFUSED
LLOY

OWER
TRANSISTORS

Features

Faster Switching Times 0.5-5 « Sec
Switching Currents up to 10 amperes
Flatter Frequency Response 40 Kc
Higher Breakdown Voltage up to 120 Volts
Current Gain of 40 at 5 amperes
Standard Power Transistor Package
Lower Base Resistance, 2 ohms
Lower Saturation Resistance, 0.1 ohm

Uses

TV Horizontal Output
Hi-Fi Amplifiers
Core Drivers
High Current Switching
Power Converters
Ultrasonic Generators
Modulators

Because no other transistor offers this combina-

ton of features and uses. vou will want to try
out the DAP wransistor in vour circuits. Get full
details now on new Bendix diffused alloy power
transistors Dy wWriting SEMICONDUCTOR PRODUCTS,
BENDIN AVIATION CORPORATION, LONG BRANCH;
NEW JERSEY.

Ratings Typical Performance
Pc B Vs
vdc (25°C)y (lc=5 Adc) (lc=5 Adc fa rbh?
NI073 40 3/ W 40 05Vde  15mc  2ohms
INIOT3A 80 35w 10 | 05vde  15mc |, 2ohms |
2N10738B 120 Hw 40 0.5 vde 1.5 mc 2 ohins

West Coast Office: 117 E. Providencia Ave., Burbank, Calif.

Canadion Distributor:
Computing Devices of Canada, Ltd., P. O. Box 508, Ottawa 4, Ontario

Export Sales and Service:
Bendix International Division, 205 E. 42nd St., New York 17, N. Y.

?ﬂ/jl/

AVIATION CORPORATION
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Scientists at MIT discuss details of automatically programmed tool system

'‘Automatic Design’ Nearer

MIT releases details on new automatic program

for machine-tool control.

BOSTON—ERA of automatic parts
design inched a step neaver this
week with announcement at Mass-
achusetts Institute of Technology
of an automatic programming sys-
tem for numerical control of ma-
chine tools.

The system. dubbed APT (auto-
matically programmed tool) svstem,
was  announced jointly by MIT,
USAF’s Air Materiel Command and
the Aircraft Industries Association.
It allows the parts designer to
program his machine tool without
going through the tedious stick-
work of manual coding. hitherto the
principal bottleneck of numerical
cantrol svstems.

APT makes use of a general-
purpose computer to produce the
tool-control tape. It accepts a plain-
language description of the part’s
geometry, translates this into a
taped machine-coded program which
centrols the machire tool.

Special Language

Key is English-like part-pro-
gramming language developed at
MIT Servomechanisms Lab under
Air Force sponsership. Computer.
“nnderstanding” special language,
culculates all numerical data
necessary for cuttings. It trans-
lates language into sequence of
numerical instructions on tape.
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Firms testing it

More than £0 aircraft companies
are cooperating in APT Joint Ef-
fort, organized in May 1957, with
funds #nd technical information.
Coordination has been taken over
by Numerical Control Panel of
AlIA. enabling MIT. original co-
ordinator. to do additional re-
search. Advanced research is di-
rected toward programming in
terms of entire regions of surfaces
in three dimcensions. Current sys-
tem can program three-dimensional
space curves,

APT Joint Effort evolved from
decision to pool computer pro-
gramming manpower and  re-
sources tc produce a complete
syvstem for industry-wide usec.
IFurtker davelopment of APT is
open to all makers and users of
numerical controls, not just in air-
craft irdustry, APT language can
produce control tapes for any of
numerous mechine tool svstems.

APT is not the first automatic |
programming system for numerical
control. But sponsors claim it has |
advantages of industry-wide com-
patibility and standardization and
built-in expansion capabilities.

IFirst indestry-wide testing of
APT started last April. Field tests,
it was anncunced, have proved APT
capable of performing “a real serv- ‘

|

ice for a linited but very useful
class of parts.”

LOW-LOSS
KEL-F SOCKETS

. . . for high-power
transmitting tubes!

for tubes such as:

4X1S0A
4X1S0D
4xX2508B
4CxX2508B
7034

Designed for use with high-power
transmitting tubes, these sockets are
molded of low dielectric, loss-factor
Kel-F plastic. Sockets are available
in several designs—with or without
screen grid by-pass capacilors.
Control grid contact ‘“‘guide”’ is
machined for greater alignment ac-
curacy—all contacts are low-resist-
ance, silver-plated beryllium copper.
Tube pin contacts are heat treated
to provide positive contact pressure
as well as extended life—ann:aled
soldering tabs may be easily bent
or formed. High quality, heot re-
sistant, steatite chimney also avail-
able to direct air flow through tube
cooling fins.

For details and complete specifica-
tions write for free catalog listed
below:

New Claizﬂo%

®e ®o000000 OO OLONDS

/

Write today for your copy of our
newest components cotolog, com-
g plete specifications and prices?

® Capacitors ® Knobs and Dials
@ Sockets » Inductors e Pilot
Lights @ Connectors e In:ulators

lv E.F. JOHNSON C0O.
\ ) 1842 Second Ave.S.W. ® Waseco, Minn,
CIRCLE 36 READERS SERVICE CARD

43



For jobs that demand utmost dependability...
NEW SOLID-STATE FREQUENCY COUNTER

Frequency measuring range:
Counting intervals:

Period measurements:

Input amplitude range:

Input impedance:

Accuracy:

Permissible ambient temperature:
Power consumption:

Panel dimensions:

Weight:

i0cps to 2C0Kc

10 sec to 10 micrasec in decade steps
in onits as small as 1G microsec
10Cmv to 100v rms

100K ohms

up to ! part in 10*

~5°F 1o 150°F

40 watts on 117-voit line

5% " high fitting a 197 rack

20 ibs {25 Ibs with cabinei)

See it at IRE - BOOTHS 3416 and 3418

44

Built exclusively of solid-state components, this new
Beckman/Berkeley Eput® Meter exhibits dependable
operation at temperatures from -5°F. to 150°F.

under actual test — meets the most stringent requirements
for both military and industrial use.

All circuits except the power supply are mounted

on easily replaceable plug-in modules of only six different
types. The time base is generated by digital circuits
requiring no adjustment.

OTHER IMPORTANT FEATURES INCLUDE:

» Adapted to systems use by means of a 1.2.4-8 coded
output supplied at a rear connector.

 Accurate determination of lew frequencies, such as 60 or
400 cps, by making period measurements.

« Compact, lightweight, takes only 5V, rack space.

* Battery powered model available for use where line
power is not always handy.

Write for techrical Bulletin 5310.

Beckman:
EBerkeley Division
220¢ Wright Avenue, Richmond 3, Califorr.a
a division of Beckman Instruments, Inc.
CIRCLE 37 -READERS, SERVICE CARD CIRCLE 38 READERS SERYICE CARD
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OFFNER ]
ALL TRANSISTOR 1

TYPE DYNOGRAPH

the most versatile . . . most sensitive direct writing unit available

Illuminated canopy

504-A paper drive—speeds
from 1 to 250 mm/sec. Elec-
trical speed shift 1 to 250
mm per minute available.
Zero weave high precision
drive, 850 ft. capacity (heat
or electric) 1500 ft. (ink).
Front loading, with full un-
obstructed record visible
from front.

Type 9800 series input couplers provide all input, control
and balance functions. Input available both front and rear.

Type 481 Preamplifier provides sensitivities
from one microvolt to 5 volts per mm.

Type 482 power amplifiers—may be used without
preamplifiers for up to 10 mv/cm sensitivity

Zero suppression control

Combining all these features...

stable d-c sensitivity of one microvolt per mm
true differential input

high input impedance

response to beyond 150 cps.

e reluctance, differential transformer, strain gage with J 3
a-c or d-c excitation, thermocouples, etc., used with - £ Thanks for your patience in
all preamplifiers » b awaiting deliveries of the
« deflection time less than 1.5 milliseconds | - . Type R. Schedules were

temporarily disrupted by
the large volume of orders
received for this radically
new instrument. We are now
in our new plant, with 300%
more space, and are rapidly
increasing productiop ca-
pacity. Deliveries will soon
be on a current basis.

(2.5 ms with preamplifiers)
fixed precision calibration
instant warm-up

precision source for d-c and 400 cycle excitation,
self-contained

zero suppression, twenty times full scale,

both directions

FULL SCALE, UNRETOUCHED CHARTS PRODUCED

All these features . .. plus 8 channels in only
ON THE TYPE R DYNOGRAPH

35” of rack space. Whatever your application
for direct writing records ... you should inves-
tigate the ability of the Offner Type R Dynograph
to do the job better and more simply. Using tran-
sistor circuits* developed and tested for over
three years in thousands of channels of Offner
cquipment, the Type R Dynograph has already
proved its superiority in practically every respect
to any other direct writing oscillograph. Write on
your company letterhead for literature giving
details and specifications.

4

EXTREME SENSITIVITY TR o
10 Microvolt RMS Ten Microvolt (enis GSNTEE andipending

Sine Wave D-C Square Wave o F F " E R
Four recording media. Heat or electric rectilinear—ink or ELECTRONICS INC.

electric currilinear. Readily convertible.
3906 River Road, Schiller Park, Ill.

{Suburb of Chicago)
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DIRECT

B I R D READING

‘ " RF LOAD-
WATTMETERS

-
- MODEL 612 These popular direct
= - ) . reading instruments
Madels 81 ond 611 measure and absorb
are identical in  power in 50 ohm
appearance coaxtal line systems
through the range of
30 to 500 mc.

Theyv are portable
and extremely useful
for field or laboratory
testing . . . checking
installation of trans-
mitters . . . trouble
shooting . . . routine
maintenance . . . pro-
duction and accep-
tance tests . . . trans-
mitter tune-ups . . .
measuring losses in
transmission lines. ..
testing coaxial line
insertion devices such
as, connectors,
switches, relays,
filters. tuning stubs,
patch cords and the
like . . . accurately
terminating 50 ohm
coaxial lines, and . . .
monitoring modula-
tion by connecting
phone. amplifier or
audio voltmeter to the
DC meter circuit.

Power scales for
Model 61 Special are
made to meet your
requirements. |

See us
at the I.R.E.
Show: Booths

N
3215 and 3217 R > 4
WRITE FOR BULLETIN TW606

SPECIFICATIONS

RF TNPUT IMPEDANCE: 50 POWER RANGE: Madel 611~ RADIATOR STRUCTURE: Alf
chm nominal 0-15, 0-60 watts full scale. Aluminum.

Madel 612 -0-20, 0-80 watts
VSWR: S:andard specification full scale. FINISH: Bird standard groy
1.) to 1 meximum aver oper- boked enamel.
ating rarge. INPUT CONNECTOR:

Female "N’ WEIGHT: 7 pounds.

ACCURACY: 5% of full scale.
EXTERNAL.COOLING OPERATING POSITION:
INTERMAL TOOLANT: Oil. METHOD: Air Canvection. Harizantal.

OTHER BIRD PRODUCTS

Tl

‘ .- i ."‘
' . . I
Th-u ine’ “fermaline’’ Caoxial Caoxial
Directianal RF Laad Resistar RF Filters RF Switches

RF Wettmeters

EXpress 1-3535
1800 E. 38 St., Cleveland 14, Ohio
Western Representatives: VAN GROOS COMPANY, Woaadland Hills, Calif.

BIR ELECTRONIC CORP.
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MEETINGS AHEAD

Mar. 3-5: Western Joint Computer
Conft., AIKE, ACM, [RE, Fairmont
Hotel, San Francisco.

Mar. 5-7: Western Space Age Conf.
and Fxhibit. L. A. Chamber of Com-
merce. Great Western Exhibit Cen-
ter, Los Angeles.

Mar. 15-18: National Assoc. of Broad-
casters. Annual Convention, Conrad
tHilton Hatel, Chicago.

Mar. 23-25: Flight Testing Conf., ARS,
Daytona Beach. Fla.

Mar. 23-26: Institute of Radio Engi-
neers. IRE National Convention,
Coliseum & Waldorf-Astoria Hotel,
New York City.

Mar. 24-25: Institute of Printed Cir-
cuits, Annual Meeting, N.Y.C.

Mar. 31-Apr. 2: Millimeter Waves
Symposium. Polytechnie Inst. of
Brooklyn, USAF, ONR, IRE, USA
Signal Research, Engineering So-
cieties Bldg., N.Y.C.

Apr. 3-10: Nuclear Congress, spon-
sored hy over 25 major engineering
and scientific socicties. Public Audi-
torium, Cleveland.

Apr. 6-7: Astronautics Symposium,
Air Force Oflice of Scientific Re-
search, Sheraton-Park liotel, Wash-
ington, D. C.

Apr. 13-15: Protective Relay Conf.,,
A & M College of Texas, College
Station, Tex.

Apr. 14-15: Industrial Instrumenta-
tion & Control Conf.. PGIE of IRI,
Armour Research Foundation, Illi-
nois Inst. of Tech., Chicago.

Apr. 16-18: Southwestern [RE Conf.
and Electronies Show, SWIRECO,
Dallas  Memorial Aud. & Baker
Hotel, Dallas.

Apr. 20-21: Analog & Digital Record-
ing & Controlling Instrumentation,
AIEE, PGIE & PGI of IRE, Belle-
vue-Stratford Hotel, Philadelphia.

Apr. 20-22: Instrument Society of
Ameriea, Southeastern Conf. & Ex-
hibit, Gatlinburyg, Tenn.

Apr. 20-22: Man-in-Space Cont., ARS,
Hotel Chamberlain, Hampton, Va.

Apr. 21-22: Electronic Data Process-
ing, IRE Section, Cincinnati.

There’s more news in ON the
MARKET., PLANTS and PEO-
PLE and other departments be-
ginning on p 88,

February 27, 1959 — ELECTRONICS
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THESE WR WAVE GUIDE SEALS PROVIDE POSITIVE
SEALING; PREVENT R/F LEAKAGE, ARCING & BURNING
W/ /// W Etlzf:r-a(?-Seals S:rrizsnczvv;\:)evailuaiblee 12?:5” EIA (RE;I'A?:?\)
“‘“‘&g“// / WR2d3og Qf'fveu as specials? o0 eSS M
//// These seals not only provide near perfect sealing and

complete electrical continuity, but offer many economical
advantages — made by the makers of Parker O-ringe,
Stat-O-Seal ®, and Gask-O-Seal ®,

F)c: rker seaL company

ULVER CITY, CALIFORNIA and CLEVELAND, OHIO

A DIVISION OF PARKER-HANNIFIN CORPORATION

ELECTRONICS — February 27, 1959 GIRCLE 40 READERS SERVICE CARD 47



ITow To conciEve a radically improved

radar scanning technique. How to integrate
this technique into a superior data handling
svstem. How to make the complete scanning
and data handling system mobile.

These were the problems faced by engi-
neers at the Hoghes Ground Systems Divi-
sion in Fullerton, California. Utilizing a
completely new engineering concept, these
engineers developed a radar scanning system
which positions beams in space by electronice
rather than mechanical means...thereby pro-
viding three-dinensional radar protection.

They developed high-speed data proces-
sors which monitor the action of hundreds

48

of aircralt and store the shifting tactical situ-
ations for high-speed assicnment o defense
weapons. They produced compact clectronic
display systemms which present the tactical
mformation in symbolic and language form.

And then they made this complete radar
and data handling systenu mobile. The radar
scanning antennas (shown ubove) can be
converted for travel on the road in minutes.
The complete data processing and radar
scanning svstems, with all of their wide ca-
pabilities, have been enginecred to occupy
oulv a few standard size arny van trucks.

The research, development and produc-
tion of this advanced system is typical of

the creative engineering now underway at
Hughes in Fullcrton. If ereative engineering
is your forte. vou will find abundant aesthetic
and monctary reward at Iughes. To in-
vesticate write to M. L. P, Wike at the
address below.

HUGHES

i

GROUND SYSTEMS

Personnel Selection ard Placement
Hughes Aircraft Ccmpany

Fullerton, Orange Counly, California

February 27, 1959 — ELECTRONICS




- STAR-LINE° CONNECTORS

WITH NEW MOD. 2 INSERTS FOR
HIGH-SPEED, RELIABLE TERMINATION

PYLE

CRIMP
and
PUSH iN
CONTACTS

1. Individual contacts are crimped to wires outside connector by a
semi-automatic tool, then, for assembly, inserted one by one into in-
sulation with crimped joint intact.

2. Contact retention ability of resilient insulation exceeds the require-
ments of MIL C-5015-D even after many reassemblies.

3. Failures due to faulty wire termination are eliminated by the single
crimped joint which is stronger than the wire itself ... and superior
mechanically and electrically to a solder joint.

4. Simplicity of wire termination greatly reduces errors in circuitry.
Changes in circuitry are simple and speedy.

5. Up to 100 poles for wires sizes 16, 12 or 10, with no sacrifice in environ-
mental resistance. or ability to meet and exceed MIL C-5015-D in Class
A, B, C, E and R.
6. Two-piece Mod. 2 insert is interchangeable within Standard Pyle-
Star-Line barrel shells with tiree-piece Mod. 1 insert.

Mod. I inserts for wire sizes up to 4/0 are available for disconnect and
for current rupturing service.

Environmental Limits of Pyle-Star-Line connectors
___Temperqture —J | —80F.to 225 F.
Pressure 300 PSI External, 200 FiSl Internal

Chemical Resistance

Most acids, most alkalis, oil

Corrosion Resistance | Salt Spray: 300 days without failure
L Dust Rgsist;:nce- T Exceed requirements of MIL C-5015D -
Mod. 2 Insert, 19-Pole Shock Resistance | JOG Minimum -
with metal housing removed _ Vibration - Exceed 20G to Method Il of Mil C-5015D ]
Humidity 8 Moisture Resistance | Exceed Class E. Spec. of Mil C-5015D

Air Leakage Meet Class E Spec. of Mil C-5015D

Write for complete specifications:

TH E SINCE (897
1330 North Kostner Avenue, Chicago 51, lllinois
Branch Offices and Agents in Principal Cities of the U.S. and Canada

PYLE-NATIONAL
Railrood Export Department: [nternational Railway Supply Co., 30 Church St., New York 7, N.Y.

c o M PA N v Industrial Export Department: Rocke international Corp., 13 E. 40th St., New York 16, N.Y,
Canadian Agent: The Holden Co., Ltd., Montreal
WHERE QUALITY IS TRADITIONAL CONDUIT FITTINGS * MOTOR CONTROLS + SWITCHES + LIGHTING FIXTURES + FLOODLIGHTS

ELECTRONICS — February 27, 1959 CIRCLE 42 READERS SERVICE CARD 49



FROM DESIGN
TO PRODUCTION

TEMCO

AIRCRAFT-DALLAS
FOLLOWS THROUGH

Temco is regarded by its customers as a follow-through
company . . with solid performance in every aspect of the
contract from design to production.

One of the major reasons why the company has this reputation
is that Temco considers it its business to be a partner on the
job .. to cooperate willingly, to communicate freely. Temco
follows through by keeping top management and the customer
informed on overall progress and program status. It follows
through on quality control . . on materials during testing with-
out waiting for a go-ahead on the next move. It naturally
follows that Temco delivers a quality product, on schedule, and
at the lowest possible cost.

For many years, Temco has been considered the nation’s most
efficient subcontract and overhaul agency, and today is well-
respected as a source of prime weapons systems. It has the
capabilities, the integrated skills, the facilities and manage-
ment to design, develop and produce for the aircraft, missile
and electronics industries. Whether you need a component,
subsystem or complete system, team up with Temco.. Temco
follows through.

50
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SYSTEMS MANAGEMENT

" _(_‘ X
RESEARCH ﬁ
DEVELOPMENT & /E"nn

PRODUCTION AIRCRAFT e ELECTRONICS o MISSILES
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NEW TOOL FOR HIGH VACUUM SPECIALISTS

Introducing a whole new series of ion pumps
that will develop absolutely clean vacuum,
better than 107° mm Hg. They are available
in pumping capacities of 100 and 250 liters/
second. Larger sizes can be supplied on special
order. They offer tremendous advantages in
such applications as particle accelerators,space
research chambers, fusion processes, mass
spectrometers, electron microscopes, vacuum
tube processing — whenever uncontaminated
ultra-high wvacuums are required.

HIGH CAPALCITY — The Vaclon High Vacuum Pump
illustrated has a uniform pumping speed of over 250
liters/second for room air over the range of 10—% t0 10— mm
Hg. Pumping speed for hydrogen is over 850 liters/sec.
RUGGED — No damage to the pump will occur if th2
system is accidently opened to atmospheric pressure.
ULTRA -HIGH VACUUMS — In ordinary applications,
Vaclon Pumpsiwill produce vacuums of up to 10~'° mm Hg.
Equal to space-at approximately 120 miles above the earth.
NO MOVING PARTS — Vaclon Pumps operate elec-
tronically.

RUNE UNATTENDED — Does not require continuous
personal attention. A distinct advantage in radiation or
other hazardous test areas.

COMPLETELY CLEAN — Operates in a closed system
— no vapors, no cold traps. If the power falls no damage
occurs. The vacuum in the system will be retained.

MEASURES ITS OWN VACUUM — The current indi-
cation of the power supply meter provides a practical
measurement of pressure. Accuracy is comparable w:th
that of the best ion gauges.

SIMPLE INSTALLATION - Complete units consist of
a Vaclon Pump, permanent magnet and power supply. A
mechanical roughing pump is necessary only to bring the
vacuum in the system down to about 10~2*mm Hg at which
point the Vaclon Pump starts operating. It will perform in
any position.

LOW MAINTENANCE COSTS — If the pump becom.es
contaminated or at the end ofits life, the internal elemen:s
can be easily removed and reconditioned or replaced.
LONG LIFE — Operating life of 20,000 hours at10~*mm
Hg can be expected. Life exppectancy is almost limitless
at 10~° mm Hg.

ONLY FROM VARIAN — Vaclon High Vacuum Pumps
have no equal for simplicity, cleanliness and compactness.
‘Write for complete information today.

/

i/

‘ HIGH CAPAC
HIGH VACUUM

KLYSTRCNS, TRAVELING WAVE TUBES, BACKWARO WAVE OSCILLATORS, FIEH VACUUM PUMPS, LINEAR ACCELERATORS, MICROWAVE SYSTEM COMPONEKTS,
R. F. SPECTROMETERS, MAGNETS, MAGNETOMETERS, STALOS, POWER AMPLIFIERS, GRAPHIC RECOROERS, RESEARCH ANO OEVELOPMENT SERVIEES

ELECTRONICS — February 27, 1959
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PHILCO

announces a new family
of LOW COST Medium Power

Alloy Junction Transistors

Introducing a completely new family of PNP
germanium transistors, especially designed to meet
rigid military and industrial specifications .. . at
lowest possible prices.

These transistors are available in production
quantities, for use in teletypewriters, control

amplifiers, ignition systems, mobile radios and
desk calculators (2N1124); servo amplifiers, volt-
age regulators and pulse amplifiers (2N1125,
2N1126, 2N1127); medium power audio and
switching applications (2N1128,2N1129,2N1130).
Also available in quantities 1-99 from your local
Philco Industrial Semiconductor Distributor.

Make Philco your prime source of information for all transistor applications. Write to
Lansdale Tube Company, Division of Philco Corporation, Lansdale, Pa., Dept. E 259.

Mox. Max.
(Volts) | (Volrs) | (Amps)

2N1124

Beta Applications

hfe For high voltage general purpose use
40 in amplifier nnd switching. Small signal
Min beta controlied.

2N1125

ht. FFor high voltage, higher frequency
50-150 industrial amplifier and switching
@ 0.5 amp systems. Large signal beta controlled

2N1126

hy, 1 watt version of 2N1124 for servo
10 amplifiers and relay actuators. Small
Min signal beta controlled.

2N1127

I watt version of 2N1125 for servo
amplifiers and control systems. 1)C
bheta controlled,

hl-l-
50-150
@ 0.5 amp

2N1128

h

e Yor low distortion, high level driver
70-150

and output application, Small signal
beta controlled,

2N1129

hyy Yor high gain general purpose ampli-
100-200 fier and switching, Vypical DC beta
@ 0.1 amp 165.

2N1130

hye For higher voltage, higher level ampli-
50-165 fier and switching applications, Typi-
@ 0.1 amp cal DC beta 125,

PHILCO CORPORATION

LANSDALE TUBE COMPANY DIVISION
LANSDALE, PENNSYLVANIA
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\CATHODE

TERMINAL

FIG. 1—View shows construction of typical solion diode

In production, automatic recording equipment tests and calibrates
solion integrator units

Current Integration With
Solion Liquid Diodes

Complementing transistors ard vacuem tubes in control applications, the solion

shows promise as a useful and versatile device. Units for integrating fluid pres-

sures, flows and electrical currents are described

BY R. N. LANE, Texas Research Assocfntes, Austing, Texie:

L oad

D. B. CAMERON, Nitional Carbon o, Thvision < Union Carhide Corp., New York, N. Y,

AS CONTROL ELEMENTS, solions have special advan-
tages over transistors and vacuum tubes ut low
frequencies because they permit reduction of power
requirements, simplification ef circuits and increased
reliability and ruggedness. In many lew-frequency
applications, a single sclion may replace a compiete
circuit assembly.

Ilectrochemical diodes can be produced in many
configurations, one of which is shown in Fig. 1. A
common design employs anodes and cathodes of
equal area. A typicul polarization characteristic for
such a diode is essentially the same for either po-
larity. Diodes such as in Fig. 1 in which the anode

~<—-CIRCLE 45 READERS SERVICE CARD

and cathode areas differ greatly exhibit the familiar
rectifier characteristic shown in Fig. 2.

Forward to reverse current ratios of 500 to 1 are
obtainable. The reverse current characteristic is tem-
perature sensitive and in a typical unit is about 1.5
percent current change per deg F. Maximum reverse
voltage is 0.9 v for long unit life. It may be noted
that operation of solions below 0.1 v for extremely
low-frequency applications is superior to that of the
best semiconductor diodes. Furthermore, solions can
be made quite insensitive to vibration.

VISUAL READOUT INTEGRATOR — The solion

53




CURRENT IN MICROAMPERES

VOLTAGE IN VOLTS
ll.l 0908 07 06 0.5 04 03 02 0.
I

[9]]

! it Il Il Il i Il Il
1 T T T T T i T T T L

(
0.25

-~ 05

FIG. 2—Forward and reverse charactaristics of solion diode

N\ —
» I - )
/.

Typical solion units, At left is a visual readout integrator; at right,
a linear detector

integrator takes advantage of the fact that local
concentration of iodine is changed by electro-
chemical reaction as current passes through the
diode sy<tem. Figure 5 is a sketeh of o visual read-
out integrator. It consists of two ~epurate electro-
[vte chambers of different volume. A platinum
clectrode is located in each chamber and the 1wo cham-
hers wre separated by a diffusion barvier such as o
porous fritted disk or simply a small eapillary tube.
The ditfusion barricr prevents mixing of the elec-
trolyte in the two compartments by diffuszion and
convection while also maintaining o conductive
path of electrolyte between the compartments. The
usual electrolyte employved is an iodine-potassium
iodide solution.

When current passes between the electrodes.,
fodine is reduced to fodide at the cathode and iodide
is oxidized to iodine at the anode. The concentra-
tion of iodine in the two compartments is thus
changed by the current tlow in aceordance with
Faraday’s Taw, Measurement of the iodine concen-
tration provides an exact value of the number of
coulombs flowing between the electrodes,

lodine concentration can be determined visually
or electrically,  An agqueous solution of potassium
indide is a clear, colorless liquid. while the iodine
solution has the tamiliar brown color. A change in
fodine concentration in either compartment pro-
duces a color change in the solution. By visual
comparison with a color chart, it is poszible to de-
termine the integrated value of the current which

54

'World Radio Histo

Lie fowed. Probable error of visual determination
I~ about ten per cent. For many applications this
simple visual readout is sutlicient]y accurate.

CONCENTRATION VOLTAGE—If greater accu-
racy is requirved, the degree of integration of the
vizual readout integrator can be measured with an
eiectrometer. A difference in the concentration of
fodine in the two chambers of the integrater results
in a concentration voltage developing between the
two electrodes. Depending on the concentration
difference, this voltage will be as mueh as 50 to
100 mv.

Since the solion employs a reversible process, the
integrator can bhe cleared or reset by reversing the
direction of current flow between the two elec-
trodes,

An example of an application of the visual read-
out integrator ix an integrating sound exposure meter
or noize dosimeter. A circuit for such a device is
shown in Fig. 4. It consistz of a microphone, {wo-
stage transistor amplifier and a rectifyving diode
feeding o visual readout solion integrator. This
device can be worn by a person exposed to danger-
ously high levels of noise. Any degree of sensitivity
can be obtained by adjusting the amplifier gain.
The device can be made frequency-sensitive or it
can he modified to integrate noize levels above some
predeterntined hackground level.

ELECTRICAL READOUT INTEGRATOR—It i
possible to design an clectrical readout integrator
in which w sensitive electrometer is not required.
The integral may be read continuously while inte-
aration ix taking place without affecting its value.
and the equilibrium time of the integral is less than
one second,

I o pair of auxiliary electrodes are placed in the
integral chamber, they have the characteristics of
a solion diode. Since the saturation current is con-
trolled by ifadine concentration in the electrolyte.
if the auxiliary electrodes are supplied with voltage
from a separate battery and a microammeter is
placed in the civeuit, detlection of the microam-
meter is a measure of iodine concentration in the
integral chamber, The meter can be calibrated di-
rectly in microcoulombs.,

Solion integrators ave sensitive to temperature
changes. A temperature change affects the elee-
trical resiztance of the integrator and the diffusion
rate of the jodine in the integral chamber. The

CURRENT SOURCE ~——;

RESISTANCE BARRIER
INTEGRAL COMPARTMEN:

- " RESERVOIR

ELECTRODES

FIG. 3—Solion designed as a visual readout integrator
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resistance change usually can be made insignificant
by deriving the input from a high impedance source.
In Fig. 5A, the integrator readout is compensated
with varistors.

TYPICAL APPLICATIONS —The clectrical readout
integrator lends itself to use in the design of a
simple, accurate linear time base. The readout
current increases linearly with time for constant cur-
rent input, and can therefore be used as the input to
the axes of an X-Y recorder.

Figure 5B shows the diagram of a time-base c¢ir-
cuit., Readout current is temperature compensated
by negative temperature coeflicient resistor R,. Re-
sistor R, represents the input resistance of the cur-
rent range of the X-Y recorder and must be con-
sidered in caleulating the value of R,. Linear time
bases as long as one hour for full scale can be obtained
using this eireuit.

An electrical readout integrator can also be used
ax an amplifier to obtain power gain; however. it is
not an amplifier in the sense that it faithfully repro-
duces the input signal. For a sine wave input a sine
wave output is obtained with a phase shift of 90 deg.
For a square wave input. a triangular wave output
ix obtained. Since it ix an integrator, the amplitude
of the output varies asx 1/f. where f is the input
signal frequency. The amplifier can be made to vepro-
duce the input with a flat frequency response from
0.1 eps to about 2 cyeles/hr by placing a capacitance
of about 320 uf in series with the input.

The power gain of this integrator used as an ampli-
fier for a sine-wave input of 0.01 ¢ps is 27 db. The
upper frequency limit of the present amplifiers is
about 0.5 cpx.

LINEAR DETECTORS—It ix possible to use the
same principle in the design of a flow or pressure
detector. A solion linear detector consists of two
electrolyte chambers separated by a small orifice as
shown in Fig. 6. For linear response this ovifice is
usually a narrow slit. The detector cathode is located
inside the orifice. A battery causes iodine to be
reduced at the separator cathode and iodide is oxi-
dized to iodine at the anode. This results in a concen-
trated iodine solution in the anode chamber and a
dilute iodine solution in the separator chamber.
lodine in the orifice is reduced to iodide at the de-
tector cathode. Lack of iodine at the cathode then
causes the current indicated by the microammeter
to drop to an extremely low value. This can be as
low ax 10 wa. This background current results from
diffusion of a small amount of iodine from the con-
centrated solution into the orifice.

If the diaphragm on the concentrated side is de-
flected, iodine ix forced through the orifice. producing
a reaction at the cathode and causing an increase
in current.

For a detector operating linearly, the current out-
put is given by the equation [ FN 4V dt 107,
where F ix the Faraday, N is the normality of the
reducible substance on the anode side, and dV’, dt is

ELECTRONICS — February 27, 1959
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380 SOLION l

FIG. 4—Schematic diagram of a transistorized noise dosimeter using
a solion for visval readout integration
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FIG. 5—Electrical readout integrator circuits. (A) is thermistor-com=
pensated meter circvit and (B) time base for X-Y recorder

—DIAPHRAGM
ANODE .
[ SOLUTION
v\ CATHODE
SEPARATOR [N\ = e DILUTE
SOLUTION |

“S~—DIAPHRAGM

FIG. 6—Solion linear detector. Device can be used for pressure or
flow transducer

the flow rate in cu em/sec. If the iodine normality is
0.1, flow rates as low ax 107 ¢m' sec vield currents
in the neighborhood of 100 wa, or approximately 10
times the background current. With suitable design
of the detecting cathode, linear outputs can he ob-
tained over a range of four orders of magnitude in
tlow rates.
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Slot-Antenna Array

Tilt angle of dipole, instalied in o model

of a missile, is adjusted prior to toking
plone patterns

Lk BROAD  PATTFRN  coverage
T;m(l flush mourting rcatire of
A lincarly polarized slot antonna
mahe it attractive for gse on
~iles,

['nless the ground antenma i~ cir-

Mis-

cul orly polavized, however, ~ignal
facimz due to polarizatim s
Miteh often heconles o scrious
preolem when the missile maneu-
vers in Hight,

A crcularly polarvized  ground

anteana, on the other hand implies
a0 o oss in maximim gadn enless
the =lot antenn: ¢ rade
circularly polarized.

This mple
meihed of achieving civeuiay polori-

can also

article describes

zation in a vectaneular <lot intonna.

Feed System

Figure 1 oshows o <t
fed byoao dipole mounted i1 the
plane of  the  apertin YWhen
oriented horizontally, the dipole has
o cesultant field comporer t trms-

antenna

sverse to the <lot, and does et ex-
it it

However, o horizontally jobarized
radiated that has o 2-db
patfern coverags of about 9¢ deg
by 60 deg. Theze patterns chionge
lttle when  the tilted
~lightly, but now w transverse teld
compenent excites the stot.

Mate s

dipole i~
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By E. J. WILKINSON,

Syvivamin Pleciri

This component is approximately
in phase quadrature with the di-
pole current over the region nem
the center of the slot hence induces
o xiot aperture field which is also
n phase quadrature with the dipole
current.

Since the center of phase of the
dipole ix coincident with that of the
slot. approximate circular polariza-
fion results when the tilt angle ix
adjusted for dipole and slot radia-
tion of cqual magnitude. radiation
rom dipole  heing  orthogonally
polarized to that of the slot.

Tuning

Exact civeularity is achieved hy
tuning the slot. that is. adjusting
the depth of the short-civcuited
rectangular wavepuide section he-
hind the aperture. Thus the phase
of the vertically polarized wave re
flected  back to the aperture is
varied.  The  resultant  vertically
polarized radiztion ix brought into
exaet raedrature with the
horvizontally  polarvized  radiation,
This compensates tor two things:
first. the small vertically polarized
component radiated by the tilted
dipole, sccond the Jack of
phase quadrature between the exi-
field of the dipole and the

.i})v le en

Pll.‘l.\( [

exact

tatien
rrent.

Adjnsiment of depth also varies
the magnitude of the resultant ver-
tically polarvized radiation. But this
presents no problem since the tilt
angle of the dipole varies the mag
nitude  appro imately  independent
of the ph when the conditions
for ecirenlio polarization wre ap-
proached.

Radiation Pattern

The principad plane patterns of
@ dipole-excited slot are shown in
Figs. 2 and 2. Axial ratios are of
the order of 1T or 2 db over - 45 deg
of the pattern maximum.  The

World Radio Histo

symimetry of the patterns for the
various components indicate that
the orientation of the polarization
ellipre remains fixed. The beam-
width for good cireularity is limited
wimarily by the width of the di-
pele pattern in the pline transverse
to the slot.

Figures 4 and 5 show the cover-
Lre ot the circularly polarized slot
when mounted in a missile. Figure
sketch of the
lguration

missile con-
taking these

O 1x i
used  for
patterns.
The radiation character-
Sties can bhe maintained over about
20-pere nt bandwidth. Matching
to oo a0-ohm line over the same 20

above

percent band is accomplished as fol-
lows: The dipole is folded. This ac-
tion raises its radiation resistance
which was initially gaite low due
to  the  proximity  the metal
vrcvrd plane and the Iength

ol tre dipole is adisisied: and the

lengih of the shoir cirenited split
eviinder line used ~ipport the
Fp i~ adjusted | Fieure 7 s

~heteh of the folded cipole probe as-
sembly. The res impedanc

is shouwn in Fig., s
1. over the

characteristic
The vewre s less the

lu:l.(l.
Polarized Slot

I reularly ed slot s

o ~adtable for v-e o8 an element
i electronicalls med array.
I pling  betwes minals of
adincent civeunlarh Lirized  slots
as o function of Her-to-center

spacing in wavelepoth s s shown in
Fleo 90 Compared ' other types
Cvlements the des e is rela-
velv highy especiag Trospacings
rder o half eneth, This is
e rtant since clo<e spacings e
vequirved for wide-anele scanning
interaction between  sources
coniected to the terminals of the
clements should be kept small.

WiV

and
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for Missiles and Aircraft

Simple modification of a linearly polarized slot radiator achieves circular

polarity for antenna array used on missile. Signal mismatch, caused by motion

of missile in flight is minimized, making ideal missile array

FLUSH MOUNTED SIMPLE
DIPOLE FOLDED FOR
IMPEDANCE MATCHING

50 OHM LINE
- INPUT

SHORT _ 7‘}
CIRCUITED L
PLATE o_;;;

z 0.9} —

GHOU~

PLA;Q-D
FIG. 1—Slot antenna fed by a dipole
mounted in the plane of the aperture.
Angular orientation is adjustable

RELATIVE POWER ONE WAY IN D8

N -’ir } A
/LJA + POLARIZED IN ¥ NA7%
e DIRECTION N |
/ \

. |

20}

1 —

~ POLARIZED 3
\

IN X DIRECTION
A\
4 —
g 2 ' ] I 2 3
8 12 3 6 12 &
108 72 36 36 7 o8
ANGLE. IN DEGREES

FIG. 2—Relative one-way power in db is
plotted against angle. Patterns are taken
in the plane of missile axis

- S,
S | POLARIZED N X X —!
£ DIRECTION - __ ¥ POLARIZED IN 5 |
S Y DIRECTION ]
=20 }
w
z
o
g |
&
x
25
w
=
=
g POLARIZED +45

a0 — 1 1

3 2 ' 0 |

8 12 6 6

108 72 36

36
ANGLE IN DEGREES

FIG. 3—Patteins taken in plane transverse
to missile axis. Plot shows relative power
in db against angle

FIG. 4—Smith chart plots show maximum
and minimum coverage of circularly polar-
ized slot taken in plane of missile axis

FIG. 5—Plots show maximum and mini-
mum coverage of circularly polarized slot
taken in plane transverse to missile axis

CIRCULARLY-POLARIZED
SLOT ANTENNA

FIG. 6—Sketch of missile

configuration
shows location of slot antennas used to
obtain circular polarization

DIPOLE MOUNTED IN SLOT SO THAT
SURFACE 1S FLUSH WITH APERATURE

7 INNER CONDUCTOR

SHORTED 10 DIPOLE
SPLIT CYLINDER :
SHORT CIRCUITED
LINE
S~ \ FOLDED DIPOLE
SOLDERED T0
‘ SPLIT CYLINDER LINE

FIG. 7—Sketch of folded dipole slot probe

assembly for circular polarization
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FIG. 8—Smith chart plot of input imped-

ance against frequency
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—— —_— -
o 04 045 as 095
§ SPACING IN WAVELENGTHS

FIG. 9—Plot of decoupling against spac-
ing in wavelengths
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Carcinotron Harmonics

Superheterodyne receiver affords continuous frequency coverage from 30

mc to greater than 75 kmc by application of harmonic mixing.

Carcinotron

that is voltage-tunable from 2 to 4 kmc serves as local oscillator for two

separate r-f systems, providing exceptionally broad tuning range.

SEOOF ANTENNA SCALE model-
U ing techniques and the devel-
opment of wide-frequency antenna
pattern ranges the
need for sensitive wide-frequency
an-

have created

range  receiving  svstems  for
tenna pattern measurements,

The superheterodyne receiver to
be  described  features continuous
frequency coverage from 30 me to
greater than 75 kme without the
use of plug-in units. Sensitivities
hetter than 30 db greater than the

conventional  crystal-video  detec-
tion system or from —70 to —90
dbm are attainable over the full

frequency range. Other important
features provide square-law (bolom-
oter) detector output for the an-
tenna pattern reception
of c-w or modulated
signals, 40-db dyvnamic range, lin-
carity to 1.0 db and afe action over
the full dynamic range.

recorder,
SQUEATFe-Wave

Operating Principle
A block diagram of the
range receiving syvstem is shown in

wide

tained by the use of two scepuarate
-1 =yvxtems. The tunable local os-
cillator, used with both r-f systems,
ix i type QKHIR or QK691 back-
Careinoe-

ward-wave oscillator  or

tron.  Thix tube ix voltage tunable
over i frequency range of from 2 to
4 kme with a minimum power out-
put of 250 mw,

A I-ke modulation component is
added to a received c-w  signal
sweeping the Carcinotron voltage-
tunable delay line with o 1-ke saw-
toath voltage of <utlicicat amplitude
nodulate  the  loceal
oscillator over i range of several
megacyveles. Thix voltage s svn-
chronized with a 1-ke oxcillator,

During operation of the receiver
tfrom 2 to 75 kme, the Carcinotron
output ix fed through an adjustable
attenuator to the oxcillator
trequency-selective  tee,

to  frequency

local
arm of g
Thix tee couples the local oscillator
signal through RG-55 U
an appropriate crystal mount or
mixer located at the terminal of
the receiving antenna, The capaci-

cable to

Fig. 1. The extremely hroad tun-  tance of the cryvstal holder on the
ing range of the rveceiver is ob-  ervstal mount ix reduced to @ mini-
30-MC 2-KMC

FIRST L-F H-f
10 i FIRST SECOND CRYSTAL| 1. 70
2=k P32 D g [ IoF R xR o Pes] 'EC MIXER P 75
SOURCE 4 Lcaw w d MC ANT o LSOURCE
LQZ"OO MC 2,100 MC et
L-rjpr |§‘
I
VARIABLE SECOND 0S€ILLO- GERLLE RO PATTERN
LOCAL I-F p—e METER  |—
ATT B SCOPE [y iMp FILTER RECORDER
\ INPUT
X
INPUT AFC PHASE REF ‘
CARCINO- SAW AFC - AFC
TRON s POWER TOOTH 1,000-CP$ PHASE N-8
2-4.1 KMC SUPPLY GEN 0s¢ OET CLRER
{ AFC CONTROL ]

FIG. 1—Wide-range receiving system applied to antenna pattern recorder system
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mum to provide low vswr on the
coaxial transmission line.

The Carcinotron delay line volt-
age required to tune the receiver
to a specitic frequency can be deter-
mined to within
ferring to a receiver tuning chart.
The delay line voltage is metered
for the purpose of tuning. The
Carcinotron is tuned to obtain a 65
me  ditference xignal bhetween the
local oscillator fundamental or har-
monic  and  the xigrnal,
Normally, reception can be
tained at two local oscillator fre-
quencies  spaced 1300 me apart,
cither of which may be used. The
65-me i-f <ignal is coupled by the
cable from the crystal
mount to the frequency-selective
tee through which it is channeled
to the 65-mc i-t amplifier,

© 5 percent by re-

received

ob-

coinial

Double Conversion

The low-frequency  r-f  svstem
employs double conversion to per-
mit  reception in the  frequency
range of from 30 to 2,000 me while
using the Carcinotron as the tun-
able oscillator. A low-fre-
quency antenna ix coupled through
a Hil-ohm coaxial cable to the first
mixer, The Carcinotron output is
fed through the variable attenuator
into the local oscillator input of the
first mixer. A signal in the fre-
quency range of from 30 me to 2
kme reaching the first mixer ix con-
vorted to a 2.1-kme i-f signal by
tuning the bwo 2.1 kme higher.
The high-Q cavity, located between
the first mixer output and the
second mixer input, provides the
first i-f selectivity, The 2,035-me
second local oscillator signal is fed
into the second mixer and converts
the first i-f signal into a 65-me

local
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oost Receiver Range

By C. H. CURRIE,

Chiel Elect onies Engineer
Scientifie-Atlanta. |
Atlan-a,

second i-f which enters the 1-f am-
plifier.

This ecircuit is a synchronous
single-tuned amplifier with a half-
power bandwidth of 1 mc. Fre-
quency modulation of the Carcino-
tron output, provided by a
tooth voltage applied to the de-
lay line, causes an i-f signal, de-
veloped from a c-w receiver input
signal, to be swept across the pass-
band of the i-f emplifier. This action
results in an i-f amplitier signal out-
put with an envelgpe representing
the band-pass characteristics of the
i-f amplitier. The amplifier char-
acteristic is shaped so that the out-
put signal envelope displayved on
the monitor escilloscope has  the
general appearance of a half-loop
sine wave,

Sdw-

Video Outputs

Two separate i-f amplifier video
outputs are provided. The first, a
linear output derived from a crystal
detector, is fed to the vertical de-
flection amplifier of the monitor
oscilloscope and to the afe ampli-
fier. The second is derived from a
square-law bolometer detector and
is coupled through a 1-k¢ band-
pass filter to the output connector
for the antenna pattern recorder.

The receiver includes an afe sys-
tem which compares the phase of
the I-ke¢ i-f amplifier output en-
velope with that of the sweep volt-
age applied to the Carcinotron de-
lay line. The afc¢ phase detector
develops an eiror voltage propor-
tional to the magnitude and dirvec-
tion of displacement of the crest
of the i-f amplifier output wave-
form with respect to the center of
the sawtooth sweep voltage. This
error voltage controls the Carcino-

ELECTRONICS — February 27, 1959

Local oscillator of wide-band receiver is backward-wave oscillator (Carcinotrond shown
in r-f unit of antenna pottern measurement system

LOCAL OSCILLATOR

SItNAL
CAAXIAL MOABLE SHCRT
outeuT yack—_ T fx-r SIGRAL ~
b
SLNAL—| ! ;
AN ) :

\x RYSTAL

FIG. 2—Crystal holder used for harmoni:
mixing

tron delay line voltage so as to op-
peso a phase displacement. This
results n an automatic shift of the
Carcinotron frequener to compen-
sate for a change in the received
signal frequency. By th: use f
a narrow-band lim:t.ng a’e¢ ampii-
fier, stable afc operation is ohtained
over a dynamic signal range of {3
db or nmore.

When receiving i square-wave
modulated signal, the transmirted
signal moduiation is adjusted to a
frequency «f approximately 900
cps. This as<nres that the antenn:
pattern reccider pen will not ve-
spond 10 the bear frequency be-
tween the sguare-vw: ve nmdulationm
and the I-k¢ internal oscillator,

Harmonic Mixing

IFrequency multip icatien to the
mwicrowave icgion i often accom-
plished by harmonic reneration in a
silicon crystal,

T 15uuF CAPACITOR

\ARM A

A C

FIG. 3—Cross-section of frequency-selec-
tive tee

A more etlicient means of u-ing
the ervstal harmonic generator in
a superheterodyne receiving system
is  harmonic mixing.  Harmonie
mixing is a method of generating
the harmonic local oscillator signal
and miixing in the same crysta.

A microwave cryvstal  holder
which may be used for this purpose
is shown in Fig. 2. The fundamental
local oscillator signal is introduced
throtgh the coaxial output jack and
is applied across the crvstal, YWith
sutlicient applied power, the non-
linear crystal characteristic re-<ults
in a local oscillator signal across the
crystal which is riech in harmonies.
Mixing takes place by the apylica-
tion of the signa. to this :ame
crystal and by adjusting the iocal
oscillator  fundamental  trequency
for the proper harmonic reliasion-
ship to provide the required i-f sum
or difference frequency.

Nince the frequency of the s gnal
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FIG. 4—Attenuation of low-pass filter

and that of the local oscillator har-
monic differ only by the i-f fre-
quency. proper adjustment of the
movable short provides &4 maximum
of both signal and harmonic power
at the crystal. The i-f signal ap-
pears across the coaxial output jack
and is propagated down the same
cable which couples the local oscil-
Iator  fundamental to the
cryvstal,
Harmonic
the
power

stgrnal

miving  considerably
fundamental  local
that must be tue-
nished to the crystal as compared
to the method using o conventional
mixer. The problems of harmonic
transmission and isolation of the
harmonic genevator from the mixer
do not arise with harmonic mixing.

redices
ascillatoy

Oscillator Power

To permit barmonic mixing for
the veception of signal frequencies

4 |
— T —— . ' 1
3 — .
x ] '
= S NS Vi e T . - |
> i
2— - LI
| |
o =t__|
[ |

2 3
FREQUENCY ‘N kMC
FIG. 5—Vswr of frequency-selective tee

the crystal mixer than would nor-
mally be required for fundamental
operation. Since this local
lator signal is supplied to the mixer
through o section of coaxiad cable
varving in length from 15 to

oxcil-

)

feet. power loss in this cable nnist
he overcome. The power output of
the QK518 oscillator is sutlicient

for this purpose,

The crystal holders used with the
receiver are conmventional holders
normally used for video detection.
It has been found that a reduction
of the crystal holder output
capacity to a minimum is required

jack

to provide a better mateh of the
transmission line to the crvstal,
The 50-ohm output impedance of

the QK31R is matched primarily by
the adjustable attenuator and the
length of 30-ohm RG-35 U cable,

While the impedance mateh he-
tween the QKSI8 and the crvstal

above kme, it is necessary to sup-  cannot he ideally maintained over
plv: more local oseillator power to  the entire tuning range, o sultlicient
i BR'CGE CSCH{LATOR CATH FOLL PHASE SHIFTTR
.H';r H ) ‘—J' S
-~ -} 4 Y — Y Y ’
J | 1 ’ S *
KE{ its LU P 1l 1 — T
r‘i ) ,’"" 4 e T T e :
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FIG. 6—Control unit of receiver system provides centralized control and monitoring facilities.
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match is obtained to maintain ade-
cryvstal current at all fre-
During normal tuning of
the ieceiver, the d-¢ crystal cur-
rent variation does not generally
exceed o ratio of 4 to 1. Part of
thix variation results from the nor-
mal power fluctuation of the QK3 1%
during tuuing.

quate
quencies,

Current Range

It has been found that a
of d-¢ crystal eurrents of from 1
ma ot 10 kme to 4 ma at 60 kme
is sufficient for harmonic mixing.
Thix represents an approximate
range of fundamental local
Litor power applied to the crystal
of from 1 mw to 10 mw, The op-
timum value of crystal curvent is
determined by adjusting the local

rage

oscil-

cscitlutor power  applied to  the
eryvstal for a maximum signal-to-
nois¢ ratio. The normal values of

crystal current are not excessive

tor the standard cry=tals. Continued

use  of crvstals operating  under
these conditions has  shown no
noticeable loss of sensitivity from

effeets of cerystal current.
Frequency-Selective Tee

The use of a single coaxial inpui
cible from the crystal mixer to the
recelving system requires that two-
Wiy signal transmission take placc.
This of the transmission
(i local oscillator signal from

consists
thie

SAWTOOTH GH

—

CLIPPER

—— vt,\,_ ——

Automatic frequency control provides dynamic
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the receiving system to the crystal
mixer and the transmission of the
i-f sigmal in the opposite direction.
This method of operation requires
that a frequency-selective tee be
employved to provide signal separa-
tion and isolation,

The frequency-selective tee de-
veloped for this purpose is shown
in Fig. 5. The local oscillatoy sig-
nal is introduced into arm 4 and
is coupled through the 15-xpf ca-
pacitor to arm B. This scetion of
the frequency-selective tee acts as
S0-ohm transmission line for fre-
quencies between 2 and 4 kme.

Arm C s isolated from the trans-
mission path at these frequencies

by the  transmission-line  filter
located in arm . This filter is
varving-impedance low-pass  filter
with a frequency cutotl at 1.2 kme.

The filter
sections which provide an attenu:
tion characteristic as shown in Fig.
4.

The lumped capacitance located
in arm 1 has negligible reactance
to the 2- to J-kme local oscillator
signal. The vswr of the transmis.
sion line from .1 to 3 ix maintained
at less than 2 to 1 over the local
oscillator frequency range asx shown

Fig. 5.

The second transmission path of
the frequency-selective tee ix from
arm B oto arm (. The -t <ignul
entering arm B is partially i=olated

consists of six Jow-pass

CATH FOLL
- TR Y 1500 I 1328
o o a ol - 4
———AAN, 5 —.
I AA——
{4
DA A r .
12BH7A T
I r
;‘ | VIx ==
€5 |
mur\-n R()N 3%

ELAY

-_N e

| Re
- _{ _1505 -

VE "ER
BALANCE

AFC NULL

tignal range greater than 45 db
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fron arm .1 by the reactance of the
lumped capacitance. The transmis-
sion-line filter locuted in arm ¢ ap-
pears as a low loss, H0-ohm trans-
mission line to the i-f signal. The
isolation of arm 4 afforded by the
15-puf capacitor is <utlicient to pro-
vide negligible i-f s<ignal loss. The
path from arm B to arm C fur-
nizhes d-¢ continuity permitting
crystal current to he monitored in
the receiving system.

Control Unit

Centralization of the controls and
meters necessary for adjusting and
monitoring the receiving system is
provided by the control unit shown
in Fig. 6.

Internal oscillator Voois a lamp-
bridge oscillator which gener:tes a
90-v peak-to-peak sine wave for the
puirpose of establishing a reference

frequency for the local oscillator
sweep  circuit and  for the afe
circuit.

The frequency of the oscillator

925 ep=s 1o 1075 eps) is set by con
trol 2.0 The level of the output volt-
age s oset by oscillator feedback
coutrol 2. The oscillator output is
coupled to the grids of both halves
of tube V. Cathode follower 1V
feads into transformer T, which
finmishes a phase-reference signal
to the afc phase detector. This out-
put is a center tapped 280-v peak-
to-peak <ine wave.

Tubes V' :nd ", comprise an
adjustable phase shifter which pro-
vides 300-deg »hase displacement
of the I-ke signal. This phase adl-

stable signal ix applied to syvm-
netrical cathode-coupled clipper 1
which provides a 60-v peak-to-peak

SgUaTe-vinve output coupled
roieh cathode Tollower Vo, 1o the
diffeventiating eiveuit (-, Poxsi-

across R
coenerator |

provides hootstrap action
generator.  The
voltage is coupled  to
modulation

Tive  pulses
rigger
Tube ¥

appearing
sawtooth
for the =~awiooth
<awtooth
Carcinotron frequency
control 2.

The voltage across I
o cathode follnver 1
dany impedance of T loeated in the
cathode civeuit of 77 jx less than
30 ohms and the available peak saw-
tooth voltage across the secondary
1s 13 v, The secondary of T ix in
series with the Carcinotron delay

is coupled
The ~econ-

'World Radio Histo

line ground and the Carcinotron

power <upply common and provides
frequency modulation of the cur-
cinotron.

Output of tube V. is coupled to
the horizontal sweep input ter-
minals of the monitor oscilloscope
providing the indicator sweep.

Afc Circuit

Input to the afc anmplifier circuit
is obtained from the crvstal de-
tector output of the i-f amplifier.
The input waveform is the 1-ke
swept i-f amplifier bandpass c¢har-
acteristic curve having an ampli-
tude between i-f amplifier satura-
tion and the i-f amplifier
level,

The afe amplifier input cire it
s @ high-gain selective stage com-
prised of V. and tuned ecire it
L -C . Thix selective stage romoses
the harmonic components from the
input signal and furnishes a 1-ke
sine wave to the grid of 177 Stoes
Voo Voand Voare cathode-coun ed
clippers which symmetrically limit
the 1-ke signal and provide a1 sig-
nal output with a constant ampli-
tude over a dyvnamic range of in-
put signals of greater than 50 db.
The  final cathode-coupled  clipper
plate cireuit contains a 1-ke high-Q
tuned eireuit which provides a sine-
wanve output. This output is coupled
to the grid of amplifier V7.,

Transformer T in the plate cir-
cuit of 17, couples the 1-k¢ sine
wiave to the afc phase detector. The
phaxe detector comperes the phase
of this signal with the phase refor-
ence signal obtained from the oat-
put of V7

The phase detector output is a
d-¢ voltage which appears
afe wain control potentiometer 72,
For a 90-deg phase relationship He-
tween the phase siznal and the
phase reference
output 1s zere: for a 0 oy 1R0-dee
phase relationship, the output is
either = 30 v d-c. The output 1olt-
age metered by Wi~ coupled to a
differential amplifier in the Ciureino-
fron power supply.,

Switch S in the ofl position re-
moves the 1-ke¢ sine-wave xigual
from the grid of V.. This pro-
vides zero phase detector output
voltage and permits meter balance
potentiometer R to he adjusted for
a zero afe null meter reading.

noise

GCVORS

voltace, detector
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Two-Terminal

Tabulation of important characteristics of commercially available pnpn and

pnpm semiconductor switching diodes. Note differences between symbols

By T. P. SYLVAN, Application Engineer, Memiconductor Products Dept., General Electric Co., Syracuse, N. Y.

DURING the past two vears, a number of solid-state
switching diodes have been introduced commercially.
All of the presently available diodes of this type are
listed in Table 1. Specifications listed are for illus-
tration only,

All diodes listed are pnpn or pnpm devices with
two terminals. Figure 1A shows construction of the
diodes together with terminology used to designate
various regions and junctions. In accordance with
proposed AIEE standards. the various junctions and
regions are labeled according to their function and
a subscript is used to designate the tvpe of semi-
conductor material. This method avoids any am-
biguity in identifying the regions of a pnpn device.

A number of manufacturers have introduced their

own symbols for their devices which are given also
in the table as are the present IRE symbols. General
voltage-current characteristic of a switching diode
is shown in Fig. 18. Forward voltage and current
(V.. 1,) correspond to the quadrant in which the
switching characteristics occur. The reverse voltage
and current (17, /) correspond to the opposite quad-
rant., Maximum forward voltage which the device can
maintain is called the breakover voltage, V,, and the
current at this point is called the breakover cur-
rent /...

A switching diode can be turned on by momen-
tarily exceeding the breakover voltage. The device
will then remain in the on condition as long as a
forward current flows which is greater than the hold-

TABLE |-Trade Names, Symbols, Characteristics of Commercially Available

Structure, AIEE IRE

Manufacturer's Symbaol

Symbol Symbol

(.| L

i
|
|
|
|
|

B | D

|
|
|
|
|

.
3

Trade Type Number
Name | Manufacturer and
Material
| | - -—
3
D vnistor Westinghouse WX 806 : ‘
(Ge) Wl
{ —0
Four- | Shockley AN20D to
Laver Transistor | AN200D
Diode | Corp. (Si
— 1 . _ N
Four- Shockley AN20AD to
Layer Transistor AN200AD
Diode Corp. (Si)
_—| ) E—
—o
Bl
Four- General (Ged LE
Laver Transistor | ol
Diode a—
~ S - | —
—o
Switching | ITT Labs CP-622 -
Diode | (Ge) | |
] L—o
J=—4
- i
Switching ITT Labs CP-624 =
Diode (SP) 78|
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Solid-State Switches

ing current. /. It the forward current falls below
I, for a <short time, the deviee will turn off and revert
to the blocking state.

Reverse voltage-current characteristic of a pupn
diode may exhibit a blocking characteristic similar
te that of a conventional rectifior ax shown by the
solid line in Fig, 1B, For a device having this type of
reverse characteristic, the peak inverse voltage and
reverse breakdown voltage are measured and speci-
fied in & manner similar to that emploved with con-
ventional rectifiers.

For some devices the reverse voltage-current char-
acteristic exhibits & conducting  characteristic  as
<hown by the dotted line in Fig, 1B, When devices of
thix tvpe are used in applications where they must
withstand a reverse voltage, a series rectifier must be
used. A series rectifior will increase total forward
voltage drop and reduce switching etliciency.

In the next issue of FKLECTRONICE, three-terminal
solid-xtate thyratrons will be tabulated.

REFERENCES
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FIG. 1—Schematic diagram and terminology for a pnpn diode (A}
and characteristic curve of pnpn diode with 1ero base cutrent (B)
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LosnBioe o DEA. # dixteon Do vices Traas, p 15, Jdan, 192
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Solid-State Switching Diodes
RHange of  Forvward VYoltage Turn On Time, Reverse
Vo Drop at Rated Recovery Time  Characteristie Pasential Characteristios Referenees
I Current
25 250 v 0510 00l ~eec Conducts I ow turn-on time (1) (3)
110 ma 0.5 amp
20 200 0.y 01 asee Blocks Low breakdown carrents, Close con- 1) (2)
0402 ma S0 ma 02 psee trol of breakdown vol tage Pulse
: S ma careents to 2 amp
20 200 v 1.0 01 jesee Bloch~ Name as above exeept pulse enrrents 1) (2
0H 0.2 ma 300 ma 03 usee tor 20 amgp

360

HO-100 v 0.5 v Block~
00 .5 ma 200 ma

200100 1.0 100 ysee Blocks
I 10 ma O ma

20 100 .3y Blochs
20 200 ma 2 amp O ousec
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Amplitu

de Slicer

Rectangular waveform, obtained by simple circuit, represents a pulse width

proportional to the time spent by the signal between specified voltage levels.

Circuit is used to determine probability amplitude density functions

BY T. A, B|CKART, The Johns Hopkins University School of Engineering, Radiation Lab., Baltimore, M.

WIIEN SEEKING information of
probability amplitude den-
sity functions in statistical meas-
urements of signals, noise and/or
determinate signals it is necessary
to design a circuit capable of vield-
ing a rectangular output pulse that
has a width proportional to the time
spent by the input signal between
specified voltage levels. This rela-
tionship is shown in Fig. 1.

A number of circuits have been
developed to produce such charac-
teristics', however these methods
required excessive circuitry. This
paper describes a simplified tech-
nique that obtains the desired out-
put with minimum components.

NN £,

N
.y
-
m
~N

IN
SIG V

| |
ouT

seU o1

FIG. 1—Input-output characteristics of am-

plitude window circuit

FIG. 2—Amplitude window trigger show-
ing circuit waveform at critical points. The
familiar Schmitt trigger is here modified
so that triggering will take place on a
second and higher voltage level This
circuit obtains a trigger on the positive
portion of the input signal
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The Schmitt trigger serves as the
basic building block for the ampli-
tude window. But since off-on trig-
gering occurs at a single level, the
familiar Schmitt circuit is modi-
fied so that triggering will also take
place on a second and higher volt-
age level. Although a conventional
dual control pentode such as a 5725
will work, a pentagrid amplifier
was used for its higher second con-
trol grid to plate ¢,.

Triggers
In the experimental circuit devel-
oped, Fig. 2, the pentagrid ampli-
fier V7, turns oft the plate current
after the grid passes through the

second voltage level. The pentagrid
is operated with the second control
grid clamped to the cathode during
normal triggering.

The grid potential of V', is lifted
to the triggering level by the cath-
ode output of a phase splitter.
After the input signal triggers V,
on, it continues to increase to a
second trigger level through the
coupling of the plate of 1" to the
screen  grids of the pentagrid.
While V, is on, the rising input sig-
nal continues to bring the potential
of the plate of V, down. This un-
clamps the suppressor from the
cathode of V, and continues to de-
crease the suppressor voltage, caus-

L
éso +300V 8 5
H 130
I 8
0.l —t— =
: \{ 9 i) e
L [
|/ —— Sz )59 S
B - -== G — ——- (.\_,‘
N BANE== =~
B 6AL5 = sox =
0 F MATCHED
LEVEL 4 170 3 |75§ 50
ADJUST 3
-90v A/ —V—WA—+& CIRCUIT WAVEFORM
E v NUMBERS INDICATE
o wwl%% R, VOLTAGES
ADJUST
" ~300V
5 +17 I +268
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or Signal Analysis

{

s

Circuit takes up @ minimum amount of space

ing plate current. whaicn is switched
to the screen. to decrease.

The rising plate voltage in ¥
brings V7. te its cutoft no-
tential. Regencerative action trig-
gers 17oon and the plate circuit of
Vooff. After the second trigger op-
eration has talern pace. it is neces-
sary that the cathode current of v
not o to zero. This would occur if
the cathode were to hecome <o pesi-
tive as to exceed the control grid
potential by more than the cutoff
potential. If this did nappen. then
reducing the mput siznal level to
a point which brinzs the suppyes-
sor into clamo with the cathode
would not cause V' to trigger on,
and 1V off, for there would be no
sereen curren o osviitech to o the
plate and cause the trirgering ac
tion.

Barring this situation, Vs trig-
gered on and 1

arid

oft s the signal re-
turns through the sccond trigrer
level. After passine back through
the first trigeer level, the cirauit
returns to its ammual state.
Additional circnit considerations
led to the clamping of the grid of
Vooat a poteutial slightly higher
than the cathode potential of 1
with the cathede current of 17 cut
off.  Thix, in etfect. prevents the

ELECTRONICS — Februcry 27, 1949

phase sphittor from increasing the
cathode potential of 1oand Vo oas
the =ccond trigger level is reached
through the suppressor  civeuit.
Ior. i1 the cathode potential wer
far, the second trig
gor action could not take place, as
the rising potential of 17 would not
bring 17 to cutoff,

A caution is

te inerease toc

necessary: if the

cimping potential is too low, the

! = —
S - AT
Vf
[ ln-ww‘ax
e =
B ov
|
’I 1 -t\\ | N\OC*
A ] 56
[ LT -1 Larar
| | |
ﬁ\\ 2’( O _1
rZGK T2OI 4 &
AAA
e 7K 3
— '
-3000 TN/ 4300V 300V

FIG. 3—Amplitude window circuit can be
triggered on the negative portion of the
input signal by using this modification

World Radio Histor

gain of the circuit cannot be mude
unity as V' is brought into the con-
ducting stage.

The hysteresis encountered, s in
the regular Schmitt civcuit, can be
treated in a normal manners,

Window Width

With the window-width adjnst,
R, set to maximum value tnus
vielding maximum window width,
stgnals are triggered hetween =.05v
and 6y at the first input triggerving
Jlevel. At the second level, signals
are  trigeered  between 22v .and
21.2v.  Attempts to reduce the
hysteresis helow 2v have resu'ted
in the loop gain falling below unity
so that the operation is no better
than a clipping and gating cire it

Clamping the plate of T with
IN 106 diodes allows a rise or decay
time, 0.1 1/ o 0.9 L of 0.1, wec
and o minimum output pulse width
of 2 Circuit waveforms at
eritical points are shown in Fig. 2,

The window width can be viarvied
from about 15v to 10v by R, Tur-
ther reduction results in faulty op-
eration due to unclamving of the
second control grid before the cir-
cuit has passed through its first
trigrering level. The window may
be adjusted for a look at a wiven
percentage of the peak-to-peak in-
put signal at a particular level

A cirenit to obtain a trigger on
the negative portion of the input
sienal. Fieo 30 includes a clipping
network and a level-control motifi-
cation: insertion of a clamp. In
esxenee, the clipper slices a
tion out of the input signal wiich
is wider than the window width and
the clamping  diode clamps  the
portion  of  the clipped
potential  just
first triggecing

pROg,

-

negetive
waveform  at o«
smaller than the
level.

This work was carrvied cut under

contract AF3% (616-537.1.
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1—Schematic diagram of complete Delta tv sound system

rincer, Television Reveiver

Dept..

_r\/\/\__]
R

FIG. 2—Operational characteristics of diode compressor (right)

teneral Llectrie Co., S8yracuse, N, Y.

Inexpensive Sound for

Readily available low-cost tubes and components are used for new sound

system. Features are: a-m compression from 12 to 24 db; peak-to-peak

a-f output of 60 v with cancellation of undesired a-m fundamental

EVELOPMENT of the Delta sound
D system for tv receivers was
undertaken in an eftort to make
available o less-expensive sound
svstem than the ratio detector.

The Delta syvstem consists of four
principal parts: The first is a 1.5-
mc¢ pentode amplifier fed from a
take-ofl circuit connected or coupled
to the plate circuit of the receiver
video-frequency amplifier. Second
is a diode a-m compressor connected
or coupled to the plate cireuit of the
4.5-mc pentode amplifier. The third
part is an f-m detector consisting
of a discriminator circuit and a
triode operating as a power detector
(hias detector or plate-bend de-
tector) with provision for cancel-
ling out residual  fundamental

For complet. desien dotails on the
( | or s page 71
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frequency a-m. The fourth part con-
sists of a volume control, audio
power amplifier and loudspeaker.
The three featuves that distin-
guish the svstem are a-m compres-

sion. high-level audio output f-m
detection and fundamental fre-
quency a-m cancellation.

Cost Analysis

An analyvsis of the ratio-detector
svstem showed that expensive items
were the 678 triple diode high-mu
triode. the elaborate triple-winding
discriminator transformer and the
electrolyvtic capacitor in shunt with
the detector self-bias resistor.

The ratio detector has
a-m rejection characteristics and
the output is balanced for a-m. Its
output is low, however. because of
the relativelv low impedance of the
detector system. DBecause of this

rood

factor, it was necessary to add a
stage of a-f amplitication between
the detector and power amplifier.

The schematic diagram of the
Delta sound system as applied to a
portable tv receiver is shown in Fig,
1. Inductance L, is adjusted to
maximize the L5-mc¢ drive to the
JAUG, Transformer T, ix a bifilav
coil. Its inductance is adjusted to
tune the capacitance in shunt with
the coil to 4.5 mc. Coil L. is tuned
with its 150-put shunting capacitor
to a frequency slightly above 4.5 me.

The pentode amplifies the incom-
ing 1.5-mc signal. When the r-f
voltage between grid and ground is
of suflicient magnitude, the tube
acts as an a-m limiter. Output of
the pentode is acted upon by the di-
ode circuit to reduce the percentage
modulation of any a-m  present.
Amount of compression has been

February 27, 1959 — ELECTRONICS
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sound system

incorporating new

Television Receivers

measured in the range from 12 to
over 24 db.

The resultant r-f wave now only
lightly modulated in amplitude, ex-
cites the grid-cathode elements of
the triode. Thizx excitation is re-
ceived as follows: The 100-puf ca-
pacitor is c¢hosen so that some r-f
exists across it as part of the tuned-
eircuit current in transformer T .
Voltage the 100-pgpf  ca-
pacitor is transferred to the triode
grid through the 0.047-uf capacitor
and tank circuit consisting of L.
and the 150-uuf capacitor.

The tank circuit in conjunction
with the capacitance between the
triode grid and ground forms a fre-
quency-selective or discriminator
circuit whereby amplitude of the
r-f signal at the grid is a function
of the r-f. The grid-cathode region
of the tube rectifies this r-f voltage
and causes a bias to be developed
as the resudt of grid-current flow
through the 10-megohm grid leak.
This voltage is stabilized by the
relatively large 0.047-pf capacitor
s0 that the triode can act as a power
detector for r-f envelope changes
at a-f rates.

Any residual a-m not removed

dCTOS8S
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by the diode compressor will also be
detected by the triode. For ex-
ample, during a positive-going a-m
cyele. plate current of the triode
will increase. This causes a nega-
tive-going audio pulse to appeur at
the audio output terminal. Cuancel-
lation of this effect is achieved as
follows: The same positive-going
a-m eyvle at the diode rectifier will
cause n negative-going audio pulse
to appear across the 3,000-ohm a-m
rejection control resister im series
with the O.15-uf capacitor. Since
the triode grid iz coupled to this
point by the 0.047-uf capacitor. the
grid  receives a  negative-going
pulse. The triode amplifies this
pulse in the normal manner of an
amplifier causing the plate eurrent
to decrease giving a positive-going
audio pulse at the audio output ter-
minal. By choosing the rejection
controf rexistor to provide just the
right amount of cancelling voltage,
the fundamental frequency compeo-
nent of the disturbing a-m may be
removed or reduced to a low level.

Diode Compressor

Function of the diode is to com-
press the undesired a-m that may

'World Radio Histo

be present on the incoming f-m sig-
nal. The prineiple upon which com-
pression depends is that of a dy-
namic change of the r-f load line in
the pentode plate circuit.

IMigure 2 the elements
making up the diode compressor to-
gether with the operational charac-
teristies. Curve 1 represents the
peak r-f output voltage obtainable
as a function of pentode v-f grid
voltage ¢, when the diode i~ made
inoperative by furning off it~ heater
suppdy. This load is the uswil tuned
circuit loss load K. Curve 2 repre-
sents the peak r-f voltage obtain-
iable when the diode is permitted to
rectify so that the additional load
of supplying the diode plate loss
and the power dissipated in the d-c
load resistance R i placed in shunt
with the initial circuit loss resist-
ance R.. Curve 3 represents the di-
rect voltage obtained across load re-
sistar R.

Suppose there is no a-m present
and the input ix ¢, as shown by the
dotted line in Fig. 2. This dotted
line intersects curves 2 and 3 as
shown, If a sudden negative pulse
of a-m occurs, ¢,, drops. The diode
rectifier will continue to rectify un-

shows
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til the peak r-f output voltage
reaches the direct voltage stored
across capacitor C. To find where
this occurs on curve 1, draw the
horizontal line from the intersec-
tion of the dotted line with curve
3 until it intersects curve 1. This
horizontal line is shown by long
dashes. Now drop a perpendicular
from the last-named intersection to

the ¢, axis at ¢,.. Thus, it is de-
duced that the downward mod-
ulation capability  of the diode

compressor before it becomes in-

effective is given by
R i [ — &
‘n Cn
Meanwhile, the change in level
of the voltage ¢ across the tank is
the voltage difference between
curves 2 and 3 along the dotted line.
If the downward modulation by this
change is called M, then

M=1-—9

where 7 is the diode rectification
efficiency factor.

The modulation compression
factor, expressed as a number
greater than unity is

m -

M
If » = 5, it means that the resid-
ual modulation is % of the un-
compressed modulation. Examina-
tion of the equation shows that the
amount of compression increases as
9 improves or approaches unity,

1—71.

Discriminator

The discriminator circuit is a
simple one consisting of two ca-
pacitances and one inductance.
Since one of the two capacitances is
the input capacitance to a tube, the
physical parts of the discriminator
reduce to only one capacitor and one
inductor.

The r-f circuit is shown in Fig.
3. A source of f-m waves, ¢, feeds
a network consisting of a shunt-
tuned tank circuit L,C, in series
with the tube input capacitance C..
A resistance R shown across L,C,
represents the effective resistance
of the tank caused by tank-circuit
losses. The ratio of e, to ¢, is

d QU= (e anr+1 1"
B QL= (f* L 41

assuming that
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no= 0+ (/) or (= Cy/(a - 1)
L 1 w.?

Q I wl,

Figure 4 shows plots of the mag-
nitude of ¢. e, for various Q's for
a 1.04. Translated to 1.5-mc
terms, a variation of 0011 is
equivalent to 50 ke which is the
maximum peak-to-peak deviation.
A reasonably linear section of the
Q 50 or Q 100 curve may be
used centered at about 0.936.

In the discriminator circuit,
wider separation of peaks is obtain-
able by increasing the factor a.
Flatter slopes and, at the sam-e

101 102 LO3 104

FIG. 4—Frequency response of detector
network

time, wider peak separations are ob-
tainable with lower Q values. For
example, if a 3AV6 triode section
is used, input capacitance (tube,
socket and strays) is about six puf.
With « 1.04, the tank capacitor
across L, is.

6 . 6

Loy =1 0

@ — 1
The tank is tuned to

1,500 ke

oas6 LR

Fixed bias for the power detector
may be obtained from a suitable
negative voltage elsewhere in the
receiver or it may be self-generated
by grid-cathode rectification. A
grid leak of 10 megohms is used.
An audio coupling capacitor of
about 0.05 to 0.1 pf will keep distor-
tion at low audio frequencies at
reasonably low levels.

Discriminator - circuit driving
voltage developed across the 100-puuf
capacitor in Fig. 1 is found best by
trial. Size of this capacitor depends

upon r-f current flowing through it,
plate voltage on the triode, ampli-
fication factor of the triode and
shunting effect of the a-m rejection
control resistor. This capacitor will
lie in the runge from 50 to 500 ppuf.

A-M Cancellation

The fundamental component of
the undesired a-m is cancelled by
returning the grid-leak bypass ca-
pacitor through the a-m rejection-
control resistor to ground instead
of directly to ground. Value for
this resistor will vary depending
upon other circuit vahies and tube
characteristics. The range of values
is usually somewhere between 500
and 2,000 ohms. It is suggested
that in the design stage a 3,000-ohm
rheostat be inserted in the circuit
for this resistor and that it be ad-
justed for best a-m rejection or
fundamental cancellation.

Deemphasis

The deemphasis time constant
may be adjusted by selecting the
proper capacitance for the ca-
pacitor which bypasses the triode
anode to ground. Three resistances
in parallel form the resistive com-
ponent of the deemphasis network.
They are the volume control, plate-
coupling resistor and the internal
plate resistance of the triode.

In a typical example, assuming
the coupling resistor is one meg-
ohm, the potentiometer is 500,000
ohms and the tube plate resistance
is 165,000 ohms, the total shunt
resistance becomes 110,000 ohms.
If the deemphasis time constant -
is 75 usec, the value for the plate
bypass capacitor is

T 7 X 10

C = =

= (N
I tloon = O8N0 waf

Detector Output Level

With a B+ of 250 v for the de-
tector tube and with a frequency
deviation of =25 ke, a peak-to-peak
maximum audio voltage of about
60 v may be expected. The voltage
depends on various circuit param-
eters so that it may be as low as
40 v or as high as 90 v depending
upon the particular design,

This level of voltage is sutliciently
high so that a conventional audio
power output tube may be driven
directly from the detector.
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Powdered Magnets

Recent advances in powder metals, ferrites and intermetallics have greatly in-

creased range of pressed and sintered magnet properties

By George Sideris, Associate Lditor

SINTERED OR PRESSED powder permanent magnets are
widely used in electronic components and instru-
ments, particularly when large quantities of
miniature magnets are required.,

There has been considerable activity in this field
in recent years. Table I summuarizes properties re-
ported for some of these magnet materials.

High resistivity of oxide-tvpe magnets suits them
for high frequency applications. Ferromagnetic prop-
erties of bavium ferrite, particularly with substitu-
tion of iron oxide by aluminum oxide, has led to its
consideration for uses at high microwave frequencies.

Research reports indicate that the full potential
of superfine powders has not yet been attained with
conventional materials.  As with high-permeability
core materials, properties can be varied widely with
pressing technique.

MANUFACTURING- Conventional manufacturing
techniques may be used to produce elongated single-
domain magnets. Good tolerances are obtained
without grinding, the magnets can be machined
like cast iron, and soldered,

In processing bismanol, intermetallic crystals are
produced from molten hismuth and powdered man-
ganese. The compound is pulverized, then hot pressed
in a magnetie field. Although its Curie temperature
ix 360 €, the bismuth will melt at 271 C and un-
coated magnets corrode at room temperature.

In general, applications of sintered metals will
tuke advantage of their physical strength, high
remanence and energy prodict, or high-temperature
stability. The oxides and ferrites give high coercive
forces and resistance to demagnetization, As Table
I shows, powders give a wide range of properties.

TABLE 1 Nominal Properties of Permanent Magnets Produced by Fowder Metallurgy

Residual Flus Elee
Material Composition Induc- Coercive  BH .. Density Rexis~ Carie Density
and Process ‘balanee: Pe tion Foree winss— at B, livity Temp (b ind)
hilo- oersted) oersted kilo— (pohm- )
sauss e L sauss cm
SINTERED ALLOYS
\nico 1 1OALTT NG 125 Co, 6 C T2 350 15 i1 68 800 213
\nico [\ 12 AL 28 NiL 5 Co 55 T30 125 31 068 TOo0 0232
\nico V SAL UNL 24 Co, 3 Cu, 11 105 GO0 N 815 47 860 0211
Remalloy, Comol 12 Co, 17T Mo o5 250 11 0.9 45 900 0295
Indalloy is similar
Cunico . 50 Cu, 21 NG 29 (o 25 S00 055 8 03
Platinum-cobalt TP 23 Co 1.1 2,800 Do 28 600 0 1o
SINTERED ONITDES
Veetolite I"e-Clo onides [ 900 05 094 225X 1S 540 0113
Barium fervite Ba-Fe oxides . 2010 1,650 | 113 e 450 o 17T
" oriented | Ba-Fe ovides 309 2,000 35 2X e - 017
PRESSED POWDIERS
Resin bonded Fe-Co ovides 1 1.1 700 800 021 03 5
Bismanol 79 Bi. 21 Mn 1.8 3,050 53 201 360 0 25
Pure iron VMicropowder 5 0.0 390 600 e 305 175 T 0115
R Ilong single domain 5T 8.8 300 1100 1.3 33
Iron-cobalt Micropowder, 30 (o 675 S 625 507 iRt 018
N * IZlong single domain o 11 035 1,080 25
Platinum-cobalt TP 23 Co 205 2,800 3.3 28 600 0 23

NEBH ol T

A BH, . of 132 Megagauss-Oerstoed
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Circuits designed to provide clock signals for developing and testing large

digital computers use readily available germanium transistors. Except for one

oscillator, all transistors operate in either saturated or cutoft state.

Other

design techniques limit waste of transistor power so that system can provide

peak load up to 5 amp

By S. SCHOEN vt Rysieme, N

1 Irivision, United Nireraft Corp.,

Gardena,

Calif.

Transistors Provide

EVELOPMENT of several large
D(Iigit;l] data-processing
tems required civeuits to provide
the basic timing and gating signals.
Since the equipment iz completely
transistorized, transistors
to generate the computer clock was
investigated. Several system and
circuit techniques that were used
to provide controlling elock signalx
for digital computers containing
several thousand transistors are de-
seribed.

For this application, transistor
switching cirvenits had to be capable

HVS-

use of

|

i

% 4

2

1'-23

Use of commercially available parts and
standardized circuits limits cost of com-
puter clock generator

70

of high speed and also of control-
ling high peak currents. Although
reliability the major design
consideration, other factors in-
cluded cost, component availability,
ease  of  fabrication and inter-
changeability. For example, all cir-
cuits commercially available
germanium transistors,

was

use

Requirements

The clock eircuits provide 0.25-
to 0.6-psec pulses with rise and fall
times of about 0.1 usec. Repetition
rates ware 150 to 750 ke, Peak
transient load current is typically
3 to H amp. Load is primarily ca-
pacitive and may vary appreciably
during the pulse,

The load consists mainly of nor-

mally nonconducting trigger tran-
sistor inputs to bistable circuits.
Input impedance of these tran-
sistors under transient conditions

is  considerably  influenced by
whether they are cut off, active or
saturated. Clock pulse amplitude 6
to % v) must be kept reasonably
constant, since the trigger tran-
sistors are operated as  voltage-
threshold devices,

Two other features are incorpor-
ated in the clock cireuits to aid
design and testing of large com-
puters. One is provision for opera-
tion either as a continuous clock
or as a gated clock comprised of an
arbitrary number of pulses. The
second, particularly useful when

I B

l L ] EXTERNAL |[ |
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CONTROL L

]
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QUARING K] ,,” /\ X
| T 3 thG

| . '1 l —
K Ln'\
i—{GlN NO‘_' rl GEN NO.2 ‘ uE\ NO_‘l

GATING LOGIC GATING LOGIC GATING 1 0G'C
CLOCK

| e l "T_}
l"L Savens | | orivers LJLDCR%OSRS
o Kl

DRIVEKS

0.6 uSEC 03.S6C AT 600 ¥ C 0.6 uSEC
AT 20 KC (DELAYED BY 0.5 nSECY AT 600 KC
HY TO FLIP-FLOPS 10
FLIP-FLOPS FLiP FLOPL
FIG. 1—Basic clock system has 600-kc

oscillator but can be operated with an
external generator.
cluded to generate a single clock pulse

Provision is also in-

troubleshooting a large system, is
operation at either a slightly higher
much lower clock repetition
rate. The clock civeuit can be actu-
ated by an external vfo or by a
pushbutton that provides a single
clock pulse.

0r i

System Design

The clock eircuits may be sepa-
rated into a common pulse gener-
ator and a number of individual
drivers. In general, multiple drivers
are needed because no single high-
speed transistor that is readily
available is capable of providing
peak currents of 3 to 5 amp.

Multiple drivers provide several
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420V

600-C
OSCILLATOR
INPUT

-2V
-10v

20Y <YVY Y =
30V +20v 150, H 8v

-30v
| [ 330 [F_JI_

“‘§ 0R385% 228 08 |

N —0
gy

- -0V -8V -2V 420V -2V -10v ~30V -0V

FIG, 2—Input pulse applied through transistor Q. switches Q. on.
off after fixed delay

Same pulse applied through Q. switches Q

-2y 10k | 385 | | | 27" Ljpd—iov 390 ] V'un
e AL S| KRRy S 1 {-30v 4200muf [ s
GATING : 5K 20“”F"_.‘]K “6
Jav 5.SEC LOGIC Q| +20v N7
D _iov 2.2¢ 680y, F
-2V | I
sov Eliov L SOy s20v == -0v 2v v =

FIG. 3—By replacing conventional emitter-follower load resistor with
transistor Q., a high impedance is presented to Q- during output

Computer Clock Signals

other advantages. The drivers may
be individual'y gated for an ar-
bitrary duration, In fabricating a
large system, each clock driver may
be placed physically close to the
circuit being triggered. reducing
ground noises transmission attenu-
ation and cross coupling., By mak-
ing all driver circuits nearly
identical, per unit fabrication cost
is decreased.

A single oscillator and a pulse-
forming network generate the basic
waveform and  repetition rate.
Multiple outputs from the gener-
ator provide logical gating of entire
groups of clock drivers.

A typical clock system is shown
in simplified form in Fig. 1. The
basic repetition rate of 600 ke is
set by a sine-wave oscillator. Fre-
quencies othes than that generated
by the oscillator may be supplied
to the pulse-fHrming network by an
external generator. Single clock
operation is provided by a pushbut-
ton controlled Hip-tlop.

Signals from the oscillator or ex-
ternal  generator are partially
shaped in the squaring and timing
circuit. Delay circuits, which pro-
vide for arbitrary phasing of the
various clock signals, are inclided
in this network. Also included is
provision for a logical gate that in
this example provides a 20-ke repe-
tition rate.

Three difterent clock-generator
outputs are provided: 600-ke¢ pulses,
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600-ke  pulses  delaved a  fixed
amount from the first output, and
20-ke¢ pulses. These outputs are
supplied to the clock drivers, which
set the actual pulse width used to
trigger the flip-flops. In the above
example. two widths are required.

Circuit Design

Accurate control of clock repe-
tition rate is obtained with a
crystal-controlled oscillator. Distor-
tion-free waveforms are unneces-
sary. since eventual output is a
series of pulses. The oscillator is
the only eircuit in this completely
transistorized clock system that
does not use transistors as switches
operated either in a saturated or
cutoff state.

The squaring and generator civ
cuits  provide an  output  signal
whose waveform is relatively inde-
pendent of input signal waveform.
Input may be sine or square waves
at any frequaency from d-¢ to one
me. The input signal is amplified
by the squaring circuit to provide
@ relatively  fast rise time, Only
the leading edge is used in deter-
mining pulse width,

Forming Pulses

One teehnigue that may be used
in forming the pulse is shown in
Fig. 2. The leading edge of the in
put signal is amplified by Q. and
applied to the base of normally
cut off Q.. sawitching it on.

The same leading edge is passed
through a delay line and amplified
by Q.. The negative-going, delaved
signal is then applied to the emit-
ter of prp transistor Q.. cutting it
oll again.

Although there are modifying ef-
feets, such as trigger delay and
hole storage. pulse width (on time
of Q) is essentially determined by
the delay line. Since the delay line
is a passive element, output is rela-
tively unatfected by typical compo-

FIG. 4—Gate at top passes input at center
to Q. in Fig. 3. Bottom shows clock driver
output
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FIG. 5—Gate and resulting clock output
Center and bottom
expanded
show output when driving thirty and ten
flip-flops, respectively

are shown at top.

waveforms, on time scales,

nent and environmental variazions
or by input <igpual waveforms. The
pulse is amplified to provide an in-
put signal for the clock drivers.

Drivers

When driving a  high-current
load, it is frequently difficult to
maintain a good wave shape at the
trailing ecge of the pulse.

At the end of the pulse, the out-
put ‘ransistor ix cut off and load
capacitance  must  be  discharged
through the caollector resistor. In-
stead of o small eollector resistance,
which is wasteful of pulse power,
transistor ¢ provides a low-imped-
ance path for discharging circuit
capacitances,

This stage, which is normally
saturated, is caf of” by Q. for the
durationn of the output pulse, At
the end of the pulse, Q. is switched
on and prevides the Jow-impedance
path. The 22-0km resistor in series
with the emitter of Q- limits steady-
state current through it that might

result from an inadvertent short
circuit  between  collector  and
ground duving testing.

Individual driver cireuits Fave

been designed to trigger thirty ip-
flops. In additien ‘o transistor load
on the driver, there is a large ca-
pacitive load caused by a computer
requirement  for integrating net-
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works and also by wiring capaci-
P’cak current supplied by
cach driver is 400 ma. Assuming
basic pulse width is maintained by
the clock  generator, additional
shorter-duration clock pulses may
be obtained by altering reactive
time constants of the input net-
works  to the  high-frequency
switching transistors,

tances,

Gating Circuits

Since the same logical signal may
be applied to a large number of
clock driver circuits, loading of the
cating xignal by the driver must
be limited. Gating should also be
done at a low current level to limit
load on the gating signal.

The gating circuit used in one
application is shown as part of the
The clock
pulse ix amplified by Q.. and the
gate controls the state of Q. With
() cut off by the gate, it appears as
an essentially open circuit across
the output of Q.. Therefore, the
clock pulse is applied, unattenuated,
to the base of Q..

When the gate saturates Q. a low
impedance appears across the out-
put of Q. If the effective input im-
pedance of Q. is high compared to
the shunting impedance of Q.. the
clock signal will not exceed cutofl
bias of Q. The 17-ohm resistor in
series with the hase of Q. keeps the
input impedance high compared to
the saturated gating transistor.

Thix circuit elfective
gating action with negligible inser-
tion Typical waveforms are
shown in IFig, 4. The upper wave-
form ix an arbitrarily selected gat-
ing signal. The center waveform,
which is the input signal to Q. at
the junetion of the J47-ohm and
S5.500-0hm resistors, illustrates gat-
ing action. The lower waveform is
the output of the clock driver civ-
cuit,

clock driver in Pig. 3.

provides

l(l‘\"\.

Driver Output

It is difticult for the driver out-
put stage to provide a satisfactory
pulse wave shape to the type of dy-
namic load encountered. An addi-
tional complicating factor is the
computer requirement for negative-
polarity clock pulses, which would
normally imply use of wpu output
transistors,  However,  the  only
readily  available  high-frequency

transistors were pup types.

In one application, transformer
coupling was used. IFor applications
with higher clock pulse-repetition
rates,  transformer coupling  be-
came increasingly  troublesome.
Conventional emitter followers also
have limitations,  With reactive
foads, it is difficult to prevent the
emitter follower from being cut off
at the end of the pulse. The load
and distributed capacitances must
then be discharged through the
emitted load resistor,

To obtain suflicient transient re-
sponse, this resistor must be made
quite smail, which is wasteful of
current during the pulse.

An emitter follower civeuit that
has provided good performance at
frequencies approaching one me is
shown in the driver circuit of Fig.

3. The conventional emitter load
resistor is replaced by Q.. This
transistor conducts  when  output

transistor Q. is cut off.

A positive pulze from the col-
lector of Q. applied to the input of
Q. switches it off. The same pulse,
amplified  and  inverted by Q..
switches on output transistor .
Since there iz one less stage be-
tween it and the input signal, Q. 1s
switched off slightly before Q is
switched on. With the high imped-
ance presented by Q. essentially all
output current that @ can furnish
is provided to the load.

At the end of the pulse, Q. is
switched on and provides a low-im-
pedance path to discharge the ex-
ternal load and distributed capaci-
tances. Ax in the generator cirenit,
the 22-ohim emitter resistor of ()
Hmits steady-state current.

Although this circuit
two  transistors,

required
performance  ix
sufliciently  better than o conven-
tional emitter follower to warrant
its use for high-frequeney circuits,
Load transistor @ is normally con-
ducting in the absence of a clock
pulse.  However, average dissipa-
tion is negligible. since its return
to the power supply is through the
normally cut off output transistor,
Q. Also, since it is normally con-
ducting, Q. serves as a low-imped-
ance elamp to maintain output d-¢
level invariant  with  respect to
changes in repetition rate and load.
Typical waveforms are shown in
Iig. 5.
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SRV-215

T B —
-

Frequency range
Electronic
tuning range
Vibration

33.2 to 35.4 kme

110 megacycles
...l mc p-p (10g. freq.:

10-1,000 cps)
Warme-up drift ... *10 mc {max.}

1uv'

r A '
re;

4 "4

New Sperry klystron for Ka band
has 110 mc electronic tuning range

@ Frequency stable within 10 mc from
sa2a fevel to 70,000 feet

® Fired-gap design with
locked tuner to te ke missile thock
and vibration

® Delivers up to 1 watt of pulsed power

Here's a new reflex Klvstron — the
SRV-215 — developed by Sperry espe-
cial'y for icugh assignments aboard rais-
siles and high speed aircraft. Easily
modified for any application in K, hand
frem 265 60 40 kme, the SRV-215 is the

SPFERRY
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ELECTRONIC TUBE DIVISION.
Address all inquirles: Gainesville, Florida, or Sperry Gyroscope oifices in New York »

logical choice for jobs like anti-collision
radur or wtomat:e landing svstems.

In additon to its extremely wide clec-
tronic tun;ag rangs of 110 me from 34.2
to 35.4 kmic and its low tuning torgue.
the SRV-21% is outstanding for fre-
queney stability at all altitudes—a Key
factor in zirborne applications. This new
tube combhincs wide tunirg range with
exceptional fregquency  stubility under
extreme ¢avirenmental conditions and
features leng ¢perating lite.

The SRV-215 ~equires only one-halj

SPIRRY PAAD ZOF

Clevelang -

"RATHON SANESYHLLE,
N-w Drleans

the heater power of similar tubes. and
h2 flange can be mounted to a heat sink
to avoid fan-cooling

Write or phone toduy for more iifor-
mation on this ousstarding new Sperry

i

FLORICA

- 10s Angeles - tan francisco - Seattle
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the incoming f-m signal basic circuit

OWNWARD MODULATION ca-
D pability of the diode before
it becomes effective is expressed
as shown in the upper curve set.
Quantity R, . is the diode load
resistance, R, is the tank-circuit
resonant impedance and », is the
diode internal plate resistance.

Modulation compression factor
is shown in the lower curve set.

These equations are valid if
r/R, . < 0,04,

The upper graph shows a plot
of R,./R. vs R. r, for various
values of m. The chart
shows the diode compressor cir-
cuit and performance curves of
v expressed in db vs R, r, for

lower

various vahies of m.

°
Diode-Compressor Data
Basic diode-compressor circuit design is possible with data presented. Diode’s
function in tv audio is to compress the undesired a-m that may be present on
By ROBERT B. DOME, Consulting Engineer, Television Receiver Dept., General Electrie Co,, Syracuase, N, Y,
S m=0.3
| T
4\ m=1-(1-K) |+4—RB[“_K)2]
\ Rg-c 1+(1-K)2
a ' \2/3
WHERE K-(O.sxRa—.)
3 N m=0.4 ]
Rd—c \
R
0 — m=0.5
2
T | P
| m:=0.7"]
m:0.8
| m=0.9
0 |
10 100 1,000
RO
p
Given a diode with an », of

10 100

1.000 ohms, B2 of 62,000 ohms
and desired m oof 0.5
1 Caleulate 12 HR

(2) Determine R, R from
the upper curve set.,

At B 7r = 68 and at m — 0.5,
nR,./R, 2.2, Therefore, R

150000 ohms
Yetermine o+ from the lower
At o o0 and I

16 db or 6.3 times.

L 6GR,000
IR
CUIVeS,
8,
41 Solutions are valid because
r R 1.000 150,000 06967
which ix less than (.01

Diode shunt  capacitor
cquation is ¢ = « fm R
where 1 ix the lowest frequency
to be protected. Assuming j =
140 eps, then O 0.15 pf.

load
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Tung-Soi moves chead!

High power transistors

with new cold-weld seal

Improved cold-weld seal
gives new Tung-Sol
high-power transistors

three-way quality boost

True hermetie, copper-to-
copper seal improves transistor
thermal characteristics.

Elimination of heat-damage,
heat-caused moisture and “splash’’
increase reliabilicy.

Vacuum-tight, moisture-proof
cold-weld seal lusts even through
“breathing” over long life operation..

Once again Tung-Sol shows the way. Now, for the
first time, Tung-Sol brings designers high-power
germanium transiszors with quality benefits of the
advanced cold-weld seal.

The new Tung-Sol types feature a stud-mounted
package and maximum collector current of 13
amps. Military environmental tests combine with

the radioactive gas leak detection test to assure

maximum reliability.

ELECTRONICS — Fekruary 27, 1959

Photomicrograph (45X) shows circled area
of cross section of Tung-Sol high-power
germanium transistor cold-weld sea. Note
absence of seam, indicating actual integra-~
tion of copper motecules and a true, her-
metic. copper-to-copper seal.

Technological advancements such as this keep
Tung-Sol ahead of the field. IFor full data on the
new high-power switching transistors . . . to meet
any need with the latest in transistor desien and
efficiency. contact: Semiconductor Division,
Tung-Sol Electric Inc., Newark 4, New Jersey.
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RESEARCH AND DEVELCPMENT
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FIG. 1—Transmitting unit provides 15
different composite signals to provide
digital data for phone-line transmission.

Transistorized  multifrequency  oscillator

operates from phone-line power

Data Unit Transmits Over Phone Lines

TRANSMITTING  data in nmachine
language conventional phone
lines is possible with a device ‘ust
developed by Western Ilectric. The
transmitting unit, designed to com-
plement the Dataphone system in-
troduced last vear.
card reacer and
oscillator.

All power required by the trans-
mitter is supplied from the vcenitral

over

conxists of «
multifrequency

phone oflive. Power supplies recti-
fiers. translation relays and serial-
izing devices normally  associated

with remote data input svstems ave
eliminated.

The card reader has a silver-
plated Lionze slide that is meved
under eutectic silver
wipers by a conventional dial-phone
ratchet mechanism. When o
punched card is placed or the slide
and the ratchet mechanism actu-
ated. proections en the slide sur-
fuce arc forced through the heles
and make contact with the winers

series of

Oscillator

The multifrecvency  oscillator
contains two tunable transtformers,
three varistors and a duval-mode
transister cireuit. Kach winer in
the card reader is permanent.y ¢on-
nected to a fixed-frequency fap on
T, in IFig. 1 and te a dit‘ereas fre-
quencey tap on T.

Since there are six diffcrent voice-
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frequency taps and they are selected
two at a time. fifteen ditterent com-
posite signals can be generated by
the oscillator. The signals arve
used o represent the digits 0
through 9. One signal each is uxed
fer calling the computer attendant
at the central computer. register-
ing messages, ending messages and
indicating input error. One op-
tional signal can be used for auto-
matically recording time or chang-
ing format of the veceiver program.

Tuning Circuits

Trarsformers T, and T and poly-
stvrene capacitors ¢ and ) form
tuning circnits which are energized
by the dual-mode transistor circuit.
Since the transformers have posi-
tive temperature coeticients and
the capacitors negative. frequency
skhift resuliing from temperature
viriatims is minimized.

Whea a closure is made in the
card  reader, the frequencies
generated are combined. amplified
by the dual-mode transistor circuit
ard fed to standard phone lines,

The dual-mode transistor circuit
conxsists of one transistor, four di-
odes for polurity control. one Zener
dinde for voltage regulation, one
varistor, five resistors and two ca-
pacitors,  Thisx circuit maintains
signal intelligibility  through ter-
mination impeduances ranging from

two

zero to 1.500 ohms and with phone
lineg voltage deviations of 5 to 45
volts.

Several computer manufacturers
have been licensed to make the card
reader. The oscillator will be built
by Western Iilectiic and installed
with the Dataphone system at a
rental rate substantially less than
£5 & month.

Analog Unit Tests
Fire Endurance

SPECIAL-PURPOSE  analog computer
makes possible rapid estimates of
the transient heat flow within build-
ing matevials or construction.

['ire resistance are often
performed on portions of buildings
1o determine how well the construce-
tion will withstand the eflects of
fire. However. the expense of build-
ing the test specimen and the long
time required to perform the test
make desirable some high-speed
method for estimating five endur-
ance of structures.

The analog device developed at
the National Dureau of Standards
provides such a method by using a
direct analogy hetween thermal and
electrical  circuits.  This  type
analogy simplifies coding problems
and eliminates the large assembly

tests
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ANN
JUN
GING

CONVAIR INSTRUMENTS
desigriers and builders of:
electromechanical instruments

mecharmical instruments

Cac & dc measuring instruments -

transduzers

CONVAIR INS TRU-’WENTS/

3595 FRCNTIER STREET.
SAN DIEGO. CALIFORNIA

ELECTRONICS -~ February 27, 1959

D C

vV O L T ME T E R

+=170 MICROVOLTS TO =1000 VOLTS

Range: =10 microvolts to
+1000 volts, in 9 decaded
steps.

Zero Drift: Less than =1
microvolt (referred to the
input) over 2-hour period.
Power Sensitivity: 10-14
watts at full scale.
Amplifier OQutput: Approx.
-+1 voit at 0.1 milliamperes
for full scale reading.

Combines direct reading
voltmeter with chopper-
stabilized DC amplifier
...Accuracy within +37%,
(above noise level ) of full

scale . . . Zero-center meter movement provides polarity indi-
cation without switching or lead reversal... Rugged, all tran-

sistor, etched/circuit construction..

A twist of a knob releases chassis
from hand carrying case, for inser-
tion in 3-unit modular rack.
Prices:*

Model 2900A DC Voltmeter $395.00

Model 2901A Hand Carrying Case 90.00
Model 2902A 3-Unit Rack 175.00

For complete information, write today for
Cl Bultetin No. 29-2.

* [ALL PRICES fOB SAN DIEGO]

.Illuminated mirror scale.

| ]

% P N e e e
A _ N Lar= & 770
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.. first electrostatic generators for

industrial use that can give several
kilowatts at up to 600,000 volts dc

The complete line of “Sames” electrostatic
generators—the fir<t practical industrial elec-
trostatic power supplies—are now available in
the U.S. from Sorensen & Company. They
supply from 50 to 600 Kilovolts de at substan-
tial amounts of power (2100 watts for the
600 kv nmdol).”\

The Sames generators (so-called from their
manufacturer, Societe Anonyme de Machines
Electrostatiques. Grenoble. France) are ex-
tremely compact and safe compared to trans-
former-rectifier-filter-type supplies in similar
kilovolt ranges. The electrostatic generators
are available in highly stabilized models sup-
plying 50. 100. 150 and 600 kilovolts that are
particularly suitable for electron-microscopy
and many critical nuclear physics applica-
tions. Medium stability models with outputs
of 50, 80. 100, 140. 150. 250, 300, and 600
kilovolts, have found wide application in Eu-
rope for testing cable insulation, alternator
windings and other dielectrics, electrostatic
flocking. painting and particle precipitation,
electron and nuclear particle aceelerators and
sifnilar applications.

Write for complete details on Sames elec-
trostatic gencrators to Sorensen & Company,
Richards Avenue, South Norwalk. Conn, e.3s

SAMES
600-/:tlovolt
clectrostatic
generator
with control
panel and
clectronic
unit.

SORENSEN & COMPANY, INC.

Richards Avenue, South Norwalk, Conn.

WIDEST LINE OF CONTROLLED-POWER
EQUIPMENT FOR RESEARCH AND INDUSTRY

In Europe, contact Sorensen-Ardag, Zurich, Switzeriand.
in Western Canada, ARVA. In Eastern Canada, Bayly
Engineering, Ltd. In Mexico, Electro Labs, S§.A., Mexico City.

CIRCLE 49 READERS SERVICE CARD

of electronic mathematical-oper-
ator units which conventional com-
puters require to solve the problem
of heat transfer by conduction.

The instrument iz a fast-time
type. in which a problem ix solved
repetitively at a speed much higher
than can be obtained with an actual
test specimen. Essentially. il ap-
plies voltages corresponding to pre-
seribed  temperature-time  condi-
tions of a standard fire test to an
eleetrical model vepresenting the
material under study.

tesultant temperature-time
curves are displayved on a cathode-
rayv tube,

The equipment consists of a sig-
nal-generating unit. means for ap-
plving the signal to an electrical
network, and circuitry to measure
the transient voltages developed
within the model.

A custom-made electrical model
is prepared for each thermal prob-
lem to be simulated. A plug-in unit
provides 20 network elements and
discharge points. A series of re-
sistors represents a lumped ap-
proximation to the continuous ther-
mal resistance of the prototype. and
@ group of capacitors shunting the
resistors to ground represents a
Limped approximation to its heat
capacity.

Signal Generator

The signal generator. a photo-
former unit. was selected for flex-
ibility in choice of possible wave
forms and ease with which they can
he interchanged. It is basicallv an
oscilloscope with an opague mask
covering a portion of the cathode-
ray tube face. The shape of the
mask corresponds to the shape of
the desired waveform.

A phototube with appropriate
amplifier is arranged to view the
crt. Combination of a feedback in
he vertical plate civenit and a
relaxation timing sweep on the hori-
zontal plates forces the <pot to fol-
low the mask outline on the screen.
Since voltage applied to the deflec-
tion plates is  proportional  to
displacement of the spot, a vollage-
time signal, controlled by the shape
of the mask. can be taken from the
plates.

An impedance converter com-
bhines the balanced but out-of-phase
voltages applied to the deflecting
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plates of the generating oscilloscope
into a single-phase low-impedance
output signal with ground us a
reference level.

Discharge Unit

The discharge civeuit is made up
of three separate civeuits. A twin
triode amplifier and phase inverter
supply an output that is split into
two signals. A set of discharge tri-
odes is provided for each indivi-
dual section of the model.

A clump diode functions as a
reference-level generator. The last
unit is necessary to balance out the
potential drop across the clamp di-
odes and permit discharge of the
network model to the ground reter-
ence levell In the original unit of
20 discharge “riodes. ten twin-
triode tubes were used to permit
complete discharge of a 20-section
electrical model.

Read-Qut Oscilloscope

The viewing oscilloscope.  on
which the problem situation is dis-
played. is of a tvpe suitable for
driven-sweep oparation from an ex-
ternal trigger signal. This facility
together with the highly linear time
sweep source for the signal gener-
ator are the only essential require-
ments of the unit. High linearity
of the vertical amplifiers is not
essential.

Servos Control
Atomic Manipulator

Manipulator under development at West-
inghouse utomic power department will
permit  remote  dismantling  of atomic
equipment in nuclear power plant. Tech-

nician uses servo manipulator to take
apart practice pump. In actual operation,
operator wouid woark behind shield

ELECTRONICS — February 27, 1959
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NEW IDEAS IN
PACKAGED POWER

for lab, production test,
test maintenance, or as a
component or subsystem
in your own products

3 new Sorensen transistorized
d-c supplies can solve your lab,
production and design problems

In the Sorensen “Q" Series, you can
select from the most complete line of
fully transistorized, highly regulated
low-voltage d-c supplies on the market:
QR-Mobatrons, (shown above, left) with

| output continuously adjustable down to
zero volts, are ideal for labs or wherever
max mum flexibility is required. Two
models, QR36-4A and QR75-2, put out
respectively 0-36V at up to 4 amps and
0-75V at 2 amps. Regulation of QR36-
4A is +0.025%, or 4 MV for combined
line and load variations. Input: 115vac
50-400 cps available for either bench
or razk-pane: (514" x 19") use.

Q-Nobatrons “, with 2:1 adjustable out-
put, can render outstanding service in
semi permanent lab set-ups, in produc-
tion test, or integrated into your own
‘ prodict. Available in 15 models up to

200 watts capacity with 6, 12 or 28
volts out. Specs and packaging are simi-
lar to QR models above. Models for
+0.25% or +0.05% regulation are
available. Lower wattages are available
two to a single rack panel (314" or
54" x19").

QM-Series, solder-into-the-circuit sup-
plies (shown above, right) mount like a
potted transformer or choke and come
in 36 variations: nine voltages from 3.0
to 36vdc, regulated +0.05%; and four
wattages, 2, 4, 8 and 15. Input 50/60
and 400 cps at 115vac. (Incidentally,
Sorensen also offers similarly packaged
DC-to-DC and DC-to-AC converters.)
Ask us, or your nearest Sorensen rep-
resentative, for the complete story on
these precision transistorized regulated
d-c supplies. 8.42

l SORENSEN & COMPANY, INC.

Richards Avenue, South Norwalk, Connecticut

Sovensen

WIDEST LINE OF CONTROLLED-POWER
EQUIPMENT FOR RESEARCH AND INDUSTRY

IN EUROPE, contact Sorensen-Ardag. Zurich, Switzerland. IN WESTERN CANADA, ARVA.
IN EASTERN CANADA, Bayly Engineering, Ltd. IN MEXICO, Electro Labs, S. A., Mexico City.
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COMPONENTS AND MATERIALS

Plastic Microwave Antenna Horns

By WILLIAM L. MACKIE, A\eronanti

LIGHT-WEIGHT radar antenna horns
were required for installation on
retractable  masts provided on
mobile vans, Metal antenna
horns proved to be too heavy and
expensive, The problem was solved
by molding the horns from high-
strength plastic laminate,

radio

Fabrication Method

To obtain a dimensionally ac-

curate horn, a plaster coat waus pre-

pared. using an electro-formed

22f . F— — - T T3
PLASTIC HORN

4 + s { et

20| |
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- 1 ]
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FREQUENCY IN MC
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FIG. V—Comparative chart showing gain
versus frequency

[ T T T 1 71

VERTICAL POLARIZATION
VERTICAL PLANE

[ ]

&
o

[
(=]

BEAM WIDTH IN DEG

=

e I i
2,750 3,250 3750
FREQUENCY IN MC

20
2,250

FIG. 3—Vertical beam width for the two
antenna types

3ag 10
320
50,
300
70 ~;
¥
?BO/ /
1.
90
260} TN
280 ELECTRICAL VECTOR

. COOROINATES ¢ - O
30 2. COORDINATES ¢ - O

220 .'/ { \» \NO
B0 L \ 70
160

80 170 8¢ 190

FIG. 5—Powe: patterns of horizontal and
vertical beam widths of plastic horn at
2500 mc
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horn as a model. After dvying. the
cast was from the form.
sanded smooth and coated with
sealing lacquer. A hard wax mold
veleaxe material was applied to the
cast and oven dried.

Prior to placing the fiber-glass
laminate on the plaster mold, a gel
coat of No. 210 epoxy resin (Ap-
plied Plastics Co.) was applied to
the mold. While the gcel coat was
still in a partially cured condition,
four layers of No. 1542 fiber-glass

removed
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FIG. 2—Comparison of vswr with frequency
for both antenna types
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FIG. 4—Horizental beam width for both
antenna types
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FIG. 6—Power pattern of horizontal and
vertical beam widths of metal horn at
2500 mc
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Plastic exponentral radar horn for S-band

cloth, cach saturated with 20 per-
cent by weight of were
draped on the mold., After removal
of all entrapped air. the laminate
was allowed to cure in air at am-
bient temperature. The laminated
plastic wax then removed from the
mold. frimmed to the corvect size
and axsembled to a brass connecting
flange. Three coats of Du Pont No.
AR17 silver conductive coating were
spraved on the inside of the horns,
each suceessive coat being air dried
for 15 minutes at ambient tempera-
tuve.

resin,

Evaluation Test Results

Fvaluation tests were performed
to determine the absolute gain and
heam width of a plastie S-band horn
manufactured by the procedure de-
scribed, In addition, vswr of the
horn wax determined and a spheri-
cal coordimnate system was used for
interpreting  directivity patterns
when the field strength was meas-
wred around the 7 and Y axex.
Comparative plots of test results for
the plastic horn and the metal horn
are shown in Fig, 1-6.

A review of the data indicated
that output of the plastic horn is
0.5 to 1.4 dby greater than the metal
horn cver a frequency spectrum of
2250 to 1.000 mc. The vswir shows
the plastic horn to be compavable
and, in some cases, superior to the
metal horn. Summation of these ad-
vantages plus a weight advantage
of three to one, indicates that this
application of structurval plasties is
highly desirable for antennas em-
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VISIT OUR LR.E. HOSPITALITY SUITE
Studio K, Barbizoa-Plaza Hotel

Resolvers

ACCURACY

Highest avcuracy in rotating components is a
CPP(C fundamental. Qur Precision {"omputing
Resolvers are no exception. Without compen-
sation, a recent production run af resolvers
showed functional errors of .06 or less. Per-
pendicularity of axes was =3 in 3607, Dua to
extreme svmmetry of rotor and stator, nulls
are excellent in these resclvers. Low phase
shifts are also a feature.

VERSATILITY

CPPC Precision Computing Resolvers can be
had with any of the following features: corrosion
resistant construction, stainless steel or alumi-
num housing. Units 1o resist temperitures up to
450° . 'The following compensatien is avail-

anle in any or all units: resistive. feedback
winding, thermistor. Tvpes available for tran-
sictor circuitry. Pin or screw terminals or lead
wires. BuOrd tvpe shafts and BuOrd MK 4
Mod 0 brush block obtainable.

PRICE AND DELIVERY

We ask vou to review what you are payving for
precision computing resolvers. In the past CPPC
Las been able to lower traditional prices of
Flary components.

We are already tooled for many tvpes of these
resolvers and can make quick delivery in
guantity or short run. Whenever vou need any
rotary component, think of CPPC.

Call or write Sales Department. Hllltop 9-1200
Suburban Philadelphia or our Representatives.

ENGINEERS—For a career in rofary components and computers, write David D. Brown, Personnel Director, Dept. H2.

ELECTRONICS — February 27, 1959

CLIFTON PRECISION PRODUCTS CO., INC.

CLIFTON HEIGHTS,

PENNSYLVANIA
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BE SURE...
BUY E-LITES

engineered especially for computers,
control systems, ( military applications

You can monnt almost any E-lite
ina %" hole. Thevl fit vour
svstem application exactly
because thevre tailor-made
for the job by svstem

&

cngineers. Choose from many
replaccable-lamp or permanent-

ACTUAL SIZE
THE ORIGINAL MINIATUR

BUILT-IN RESISTORS

OPTIONAL
MULTIPLE TERMINALS
NO "HOT CASES
Terminals are silver-
plated, gold-flashed,
cadmium-plated or elec-
tro-tin-plated. AMP.type
37 taper pins avatlabie.

carbon composition,
QUALITY INSULATION
MATERIALS

Glass nylon or Melamine
MME per MIL-P-14

FITS A ¥

Tamp tyvpes. with or without

%{m@“ built-in resistors. and in a variety
= 2% .

of lens styvles. colors and data

dout capacities.

100% electrical and mechanical

inspection assures vou of tull
E-lite quality in cvery unit.

red

DIA. HOLE

NDICATOR SH

Genuine Allen-Bracley

STRONG. LIGHTWEIGHT
ALUMINUM CASES
Black or silver anc
MIL A-3625

dized to
1ASG

EFFICIENT, POSITIVE
ILLUMINATION

Proper lens shape in bu,
tyrate per MIL-P-10407
for clear display. Form.
tip neon jamps with
electrodes exposed for
maximum brithance.

TWO-WEEK DELIVERY ON 1560 STANDARD VARIATIONS SPECIAL

DUAL LAMP
HOLDER

Hotds two lamps
3 to provide doubie
N heck on =ireuit
operation. Mon
tors key circuitry
; n a varieily of
%?_ggIEJS\CEABLE LAMP ways. Model 1FH

Single-lamp holders
for neon or incan-
descent tamps. With
or without built-in
resistors. Variety of
replaceable fens types
Up to 3 digits avail-
able on flat lenses.
1DH holder shown
Patent appiied for
resistor models).

NEON LIGHTS

wWork n

els. Round or
dual-resistor types.
patented) shown,

WRITE FOR
COMPLETE TECHNICAL INFORMATION

With photos. deseriptions, dimension dvawe
ings for the complete line, Submit your
special problem tor our engineered solution,
Information on our neon lamp aging service
also sent on request.

Sales representatives in principal cities

TRANSISTOR CIRCUIT

o
€

With built-in diode-resistor net
adapting needed
Stabie. pre-aged lamps fire on
minimum voitage. Severa

mod-
flat-faced lens,
tModet 1AD

-

PRICES ON VOLUME ORDERS

=

Low T INDICATOR
Neon and incandescent
panel illumination, rea
out, etc. Round or flat
ens. Lens marking ava
- able. Push-on r»
tainer ‘or instan
taneous nsialiation Maed
p els 1B* neon and iK
ncandescent howon
St e
R =
PERMANENT- LAMP
3 READOUT TYPE
" With permanent r
| changeable lens«s, and
i lenses taking up to 3
3. digits, Neon or incan
descent lamps. Model
1EG neon; shown

ﬂ ‘

B(/ezm

B A TION

IS().) B l. rott Avenue,

El Monte,

A subsidiary «
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Calif

W Genisco, T

ploved in several frequency ranges,
Horns made by a similar method
were tor use in the (- and X-bands.

The plastic horns had other de-
sirable features including excellent
vexistance to weathering in harsh
marine atmospheres, dimensional
stability and inhibition of fungus
growth.

Applications

Posxible applications include air-
borne navigational radayr, surface
antennas for search. signal re-
ceivers for checking ground beacons
and Pillbox antennas for shaped
beam requirements.

air

Hot-Cold-Light Panel
Announced

and c¢ool

heatiny

T HERMOELFCTRIC

ing e combined with electrolum
inese ighting in a wall panel
developed by Woestinghouse, The

pine dial-controlled, »xhibits a
temperatire change from 35 to 120
nd nides v le Intensity

and color range of the light source.
Artistic Semiconductors

of the thermoelectric
Is superimposed in artistic
of anodized aluminum in
ot the electroluminescent
sereen of the panel s shown in the

"ot

sembly

is=-

designs=
fromnt

accompanying illustration. The re-
maining portion ix  hidden  from
view behind the screen. A range

of hues from blue to blue-green to
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green is provicad.

The panel is ~ix ft long and four
ft high. Westingzhouse has no plans
for commercial introduction of the
device at this time.

New Bonded-Shield
Tv Picture Tube

Epoxy resin being applied beiween new
tube face and safety pcnel

BONDED DIRECTLY to the face plate
of & new 23-ir. tv nicture tube is
the safety panel ordinarily found
as a separate component in oa v
set. Developed by Sylvunia Elec-
tric Products Inc.. the new tube has
about the same height and width as
a conventional 21-in. 110-deg tube.
But sharper corners and relatively
flat face give about 20 sq. in. of
additional viewing crea.

Large Sapphire Lens

Part of an infrared optical system de-
veloped by Consclidated Electrodynamics
Corp. in the synthetic sapphire lens (top).
It is 3Va in. in diam. Also part of the
system is the silikon dome shawn

ELECTRONICS — February 27, 1959

NEW
WESTINGHOUSE
PROXIMITY
LIMIT SWITCH

£t o AR N gy e

..WONT WEAR (UT...
NEVER NEEDS REPLACEMENT

No tubes. .. ns moving parts to weaken and fail from wear . . .
not atfected by dust, dirt, oil mist or iron filings . . . will even
operate under weter . . . sensing heads available for distances of
Y2 inch and 2 inches . . . alse for explosion-proof applications . .,
corrosion and vioration resktant . .. won’t spark, pit or wecar,
because there are no contacts.

Sure, they cost a little more initially. But we haven’t seen the
application vet where the new Westinghouse proximity limit
switch can’t pay for itself time and again through elirinited
replacements and machine down time.

GET ALL THE FACTS about new Westinghouse proximdty
limit switches . . . see how and where they can benefit vou. Wite
to Westinghouse Electrie Corporation, Director Svstems Dep: rt-
ment. 356 Collias Avenue, Pittsburgh 6, Pennsylvania. J-0 011

You cAN BE SURE...iF n's‘VCSti nghouse

WATCH "WE MNIGH ARNAZ SHOWS €8S TV MONOYAYSE
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here Da You Fit In...

Subscriber? /Pass-Along Reader? /Forget to Renew?

In 1959 six issues of Eircrroxtcs will be devoted to primary, important
scgments of clectronic engineering, desien and contwrol. Each special issue an
up-to-minute, dehimtive, comprehensive databool in one handv package —a refer.
cence text or point of departure -the serious clectronies engineer, production, or
manag-ment man will find them useful on many occasions in the coming months.,

ErrcrroNics can't guarantee 1o suppls back issucs to start or re-start vour
subscription. T'o insure receiving these spectal issues your ordsr must be received
four weeks previous to publication date. We'll give full eredit for the unexpired
portion of your current subscription.

Be sure your subseription docesn v lups:e. Fill out the cord below and mail
1t to us.

BE SURE to receive your personal copy of these SPECIALS
¥ 1. Electronics in Space — Apri! 24th Speciai Iss.re
2. Designing for Reliability — May 25tn Special Issue

3. Transistorizing Electronic Equipment — July 31st Special Issue
4. Zlectronic Instruments for Design and Production — September 11th Special Issue
5. Modern Communications Methods — October 23rd Special 1ssue
6. Materials for Environmental Extremes — December 4th Special Issue
4 What's in “Electronics ir Space?” (April 24th Special Issue)
1. Propulsion 3. Communicatians 5. Equipment Environment
tonic drive ousition shifi due ‘o light time measurement of temperature
plasma jet terrestial tc space deign for radiation
photonic drive space to errestial shock and
space to space vibration
TH communicating rear and i
z y:tvelrg;ti;oantion in real time BrouneLsun " 'P"o:l:’:'gﬁ?geramn
of focation in space e Bodi oundiiasge on space bodies
rosition shi‘t due to light time ’
collision avcidance in space 4. Okservation 7. €oatrol Systems
celestial navigation of space television
inertial navigation from space infra-red 8. Electronicsin Human Engineering
radio telescopes. of Space Problems
PO SOICEEE eI Ec ey e T Y e Y e e R e PPy - - Soooooq
) OK [ ] Renew my subscription for 3 more years ]
: OK [] Enter my new subscription :
1 U. S. subscription rates [ ] 3 years $12 [ 1 year $6 1
: Canadian rates $10 for 1 year Foreiga rztes $2C for 3 year ]
]
| 1
: Name____ Position !
]
[ ]
y Product Manufactured or Service _ ]
) [}
: €ompany :
1 [
I Street. = L}
] ]
[ 1
1+ City _ Znne State_ _ ]
: Mail reply to — Electrenics, 330 West 42nd Street, Naw York 36, N. Y. :
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head of the force gage. The wire is
gripped in “aws actuated by the air
piston. When the awir cylinder han-
dle is depressed by the operator, the
cvlinder moves quickly until the
Jaws, in closing, touch the wire.
Under control of the dashpot,
the pisten <lows to the preset
speed called for in the test, pulling
the wire unttl the c¢rimped connec-

| S &
Wire is pulled to breaking point by air
cylinder

Closeup of crimped connector in notched
tension head

tion fails. The force gage dial holds
the reading of the force exerted at
the instant of failure.

The anr cylinder returns to its
starting position when the handle
is released and the jaws open to
receive the next wire. The gage is
reset to zere with a button on the
gage. The instrument is a compen-
sated spring-*yvpe gage made by
Hunterr Spring Co.. Lansdale. Pa.
It has & maximum capacity of 100
pounds ! pound.

Rollers Straighten
Bent Axial Leads

AXIAL ©OMFPONENT leads can  be
quickly straigutened with a roller
device.  Tke photos show such a
device Heing used to straighten
bent resistor leads at  Corning
Glaxs Works” electronic components
plant, Bradford, Pa. Dent leads
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would cause the resiszors to be un-
evenly coated on an «utomatic sili-
cone painting line.

Lead straightener in use at head of re-
sistor painting line

Leads are cropped into space between
roller and anvil

RESISTOR _—ROLLER

My e
\ i
| -
_ ADE
’.\ * ] ANV
{__ ) I:JL L — BASE
A}
MOTOR ANYILS
CEARS :
G — — e
f;i‘ - ’QF LER Jf.ﬁ‘: “i]
Ht NN N SN _.;
AXLE RES R

Fig. 1—End view arnd cross section of lead
straightener

A pair of =mooth round stcel
rollers  votate in 2 semicircular
spring-loaded anvils, as shown in
Fig. 1. As leads are fed into the
space between the vollers and an-
vils, the springs are compressed.
The resulting spring pressure is
suflicient to straighten the leads
as the rotation of the rollers cur-
ries the leads from tight to left.
The volling action also keeps the
leads round.
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look what *2452 puys

in test equipment/

HEATHKITS
GIVE YOU
TWICE AS MUCH

equipment for
every dollar
invested

The femous model V-7A Yacuum-
Tube-Voltmeter is a perfect
example of the high-quality
Instruments available from Hteath
at }4 the price you would expect
to pay! Complete,

only ‘2 42

>
NS

Ly
N

—0 O
o o

i (L
Vi<
a i ol

Gzt the most out of your test equipment budget by utilizing HEATHKIT
tnstruments in your laboratory or on your production line. Get high
quality equipment, without paying the usua’ premium piice. by dealing
directly with the manufacturer, and by letting engineers or technizians
assemble Heathkits between rush periods. Comprehens,ve instructicn
insure minimum construction time. You'll cet more equipment for th=
same investment, and be able -o fill your reeds Ly chaosing from tha
more than 100 different electronic kits by Heath. These are the mast
popular “do-it-yourse:f"" kits in the world. o0 why not investigate ther
possibilites in your particular area cf activityl Write for the fres
Hzathkit catalog now!

« FREE catalog

Wail coupon below for
vour copy—Mow!

pow
. = > HEATH COMPANY
‘a A SUBSIDIARY OF DAYSTROM, INC,
+ . BENTON HARBOR 14, MICHIGAN
S
‘ -
{} ‘ Nam~ - _ _ - e —
e Address

Also “escribes Heathwit har City 8 Zone — —_— -
gear x~d F qQuirment
kit fcren. 100 interesting and State - —
profitable “'do-it-yourcelf"
projecrst

CIRCLE 56 READERS SERVICE CARD 87



ON THE MARKET

D-C Power Supply
transistorized

PERKIN  ENGINERRING CORP.. 345
Kansas St.. El Segundo. Calif., has
developed o 24-32 v at 10 amperes
trausistorized precision type labora-
tory d-¢ power supply. Incorporat-

ing a dual regulatory =ystem con-
sisting of magnetic amplifier and
transistor amplifier. it is desigmated
niodel No. MTR28-10. It
from an a-c¢ input of 103-125 v, sin-
¢le phase, 60 cps. For further in-
formation write directly to the
company.

operates

Signal Generator
4,450 to 11,000 mc

POLARAD KLECTRONICS (CORP., 43-20
34th St.. Long Island City 1, N, Y.
Model PMX microwave signal ven-
erator covers the frequency range
of 1,450 to 11,000 me by use of
two interchangeable plug-in tuning

Tv I-F Pentode
three types

CBS-HYTRON,
Three
hand.

Danvers, Mass.
heater versions of a wide-

high-tfrequency  pentode
have beein announced. The sharp-
cutof tvpes 3DKG6, 4DK6 and

instru-
pulse,

This versatile test
internal

units,
ment
square wave or f-m signals—or can
be externally modulated. Range of
internal pulse capabilities include
0.2 to 10 gsec variable width; 2 to
2,000 wxec delay: and 10 to 10.000
pps repetition rate. Circle 200 on
Reader Service Card.

venerates

6DK6 are particularly suited tor

use as i-t amplifiers in tv o re-

—r ;

J

Military Tv System
all-Transistor

DaGe TELEVISION DivisioN, Thomp-
son Ramo Wooldridge., Inc., Mich-
igan City, Ind., has developed a

88

Phase Modulator
9.75 to 10.75 kmc

hEARFOTT (O, INC, 11844 Oxnard
St Van Nuys, Calit. Model W-183-
1l X-Band ferrite phase modulatoy
m:y be used as a frequency trans-
lator, side hand generator, or as an

completely  transistorized rugged-
ized military tv system. I consists
of three components: tv camera
unit; tv monitor untt: and tv con-
trol unit, which provides power and
synchronization to both camera and

ceivers, They feature a high
transconductance of 9.800 pmhos,
The 3DK6 and 4DK6 are designed
for use in 600-ma and d450-ma
series-string  sets  respectively;
and the 6DK6. for parallel heater

operation. Circle 201 on Reader
sService Card.
electronieally controlled phase

shifter. Boasting a small volumetric
enclosure and small insertion length
(6 in. by 12 in.). the new unit
weigrhs Jess than 1 1b. Amplitude
modulation is less than 0.3 db varia-
tion with control current. Cirele
202 on Reader Service Card.
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Miracle
of
Precision
\ and
Uniformity

ALLEN-BRADLEY
HOT MOLDED RESISTORS
ARE PRECISELY CONTROLLED
AT EVERY STAGE OF
PRODUCTION

Allen-Bradley has been making precisely uni-
form resistors — not by the millions but by the
billions —over the years. The exclusive hot
molding process —developed and perfected by
Allen-Bradley — uses specially designed auto-
matic machines that incorporate precision con-
trol at every step of production. Shown here are
a few of the special machines that make pos-
sible the amazing uniformity — from resistor to
resistor, year after year—for which Allen-
Bradley composition resistors are famous.

Allen-Bradley Co., 110 W. Greenfield Ave.
Milwauk ee 4, Wisconsin

In Canada: Allen-Bradley Cancda Ltd.
Galt, Ontario

ALLEN-BRADLEY

Electronic Components

ELECTRONICS —February 27, 1959

v
" I

AUTOMATIC HEADING MACHINES form heads
on the end of lead wires to make sure they will
be solidly anchored in the resistor body. Wire has
been previously tinned for easy scldering.

g <
(3 1 -

AUTOMATIC MOLDING MACHINES take the re-
sistance powder, insuiation powder, and lead
wires, and hot mold them under c'osely controlled
high temperature into one integral unit.

AUTOMATIC COLOR CODING MACHINES apply
color bands and oven-bake the enamel at high
temperatures to assure that the color coding will
withstand the maximum operating temperatures of

150°C and all types of cleaning solverts.
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LABORATORY QUALITY AT

MASS-PRODUCTION PRICES

... with Bendix temperature-
compensated tachometer generators

Bendix has the facilities to give vou all the precision ard accuracy
vou want in tachometer generators—at colume production prices.
And cur volume production means delivery when you wani it.

Mostimportant of all. Bendix Tachometer Generators feawure
laboratory quality because of unique. high-precision manufac-
ture and extensive test (acilites. For example. these generators
deliver accuracies within 1T 10 of 1, over a wide speed range
due o calibration by specially built Bendix production test
cquipnment. Further. theyre temperature-compensated over a
range from —55 (o - 125 C.

Bendix Tachometer Generators are available in frame sizes
10. 11, 15 and 23—and ofler the latest developments in minia-

tarization, integral motors, and other desirable feowares.

THE STEP THAT PAYS. Tind out today Lhow the Bendix
“Supermarket” gives vou more tachon:cter generator for vour
moncy-—how it can meet vour needs prompily, eflicienty and

(‘COnOllliCa”}'. “TRADEMARK. BENDIX AVIATION CORPORATION

Eclipse-Pioneer Division W

Teterboro, N. J.
District Offices: Burbank and San Francisco, Calif.:
Seattle, Wash.; Dayton, Ohio, and Washington,
D. C. Export Sales & Service: Bendix International
Division, 205 E. 42nd St., New York 17, N. Y.

AVIATION CORPORATION

N e~ PN

LN .

“TRY THESE [t % J " ‘
PRECISION COMPONENTS slellak
FEATURED AT THE » bk

BENDIX

i .I‘
]

2 R

¥ suPermMmARKET'!

S BAET TR A8

Jidd ;
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monitor. The MTS-1 syvstem is en-
gineered to meet adverse military
environmental requirements and to
prove tunctionally  veliable and
easily maintainable. System makes
possible the use of c¢-¢ tv in mili-
tary aireraft, ships and vehicles to
reliably observe and transmit visual
data to one or more monitors,
Circle 203 on Reader Service Card.

Differentials
hollow shaft

Fap INsTRUMENT CORP., 42-61 Hun-
ter St, Long Iskind City 1, N Y. A
line of hollow shaft miniature pre-
cision differentials are engineered
for high accuracy in additive and
subtractive operations. They have
primary  applications in  angular
velocity, sums. differences, sequence
and other functions. Some design
features include: high speed rota-
tion., minimum backlash and low
breakavway torque, and ecasy instal-
lation or removal from a gear train.
Circle 201 on Reader Service Card.

Sound Level Meter
smaller, lighter

GENERAL Ranio Co.. 275 Massachu-
setts Ave., Cambridge 39, Maxs,
Type 1551-8B sound level meter has
many new technical features and
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improvements over its predecessor.
Among these are: 4 new microphone
for better all-round performance: a
new  meter circuit, which move
closely approximates rms response;
i new calibration civeuit for ampli-
fier  gain  standardization, which
does not require a power-line con-
nection; improved signal-to-noise
ratio and dynamic range; improved
frequency vesponse. Price is $395.
Circle 205 on Reader Service Card.

Pulse Height Analyzer
single channel
TULLAMORE  IKLECTRONICS  (ORP.,

6055 South Ashland Ave., Chicago
36, 1., has available model PHA-2

precision  single  channel  pulse
height analyzer for the budget-

minded laboratory. It is capable of
operating at gounting rates in ex-
cexs of 1,000,000 cpm withoul appre-
ciable data distortion. Instrument
utilizes a window amplifier which
has excellent overload characteris-
tics.  Input amplitude range nor-
mally covered is 0 to 85 v positive.
Circle 206 on Reader Service Card.

Frequency Converter
meets MIL specs

POWER SOURCES, INC.. Burlington.
Maxs, Model PS6001 frequency con-
verter. which meets all require-
ments= of military specifications for
around equipment, has an input of
120 v, 60 cps, and an outvut of 115 v,
400 cps. 250 w =quare wave, The
converter will operate at any tem-
perature between 30 (' and +52 (',
and is not damaged by temperature
extremes to —65 C and 485 (.
Circle 207 on Reader Service Card.
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Static Invertar
transistorized

GULTON INDUSTRIES, INC., 212 Dur-
ham Ave.. Metuchen, N. J.. nas de-
veloped a static inverter employing
4 new coneept in the conversion of
d-¢ inputs for fre-
quencizz, It is designed for depend-
able and accurate power applica-
tions< o1 u=e in driving rate gyvros
and inertial euidance equipment and
other related nuissile and airveraft
uses. The new =static inverters are
designed to meet military eaviron-
mental MIL-K-
5272\ with
single phase or *hree phase cutputs,
Circle 208 on Reader Serviee Carvd.

precision  a-c

specifications por

They are available

Band Pass Filters

tunable units

MAURY & A¥SeCIATEE, 10373 Mills
Ave, Montclair., Calif. A rew series
of narrow band, tunable bind pass
filters teature miniaiurized and ex-

P’.S. and don’! forgel these
other qualily products at the |8

BENDIX z
“SUPERMARKET” R

With our greater variewy and

greater volume of the precision [
components listed below, we
have become the “supernrarker” i
ol the indusiry. We feature fast
delivery and  mass-production |
cconomy—plus the highest pre-
cision quality. e
| o

400-CYCLE SYNCHROS .
(Frame sizes: 8, 10, 11, 15, 22

Control Transformers « Diticr-
cntials « Receivers « Resolvers
« Transmitters

GYROS .
Directional, Free, Rate, Roll
and Vertical Gyro Transmitters |0
« Stable Platforims

MOTORS AND GENERATORS
Gear Head MNotors and Notor
Generators » Low-Ineria Servo
Motors « Notor Generators -«
Rate Generators

° PACKAGED COMPONENTS EJ
Analog-Digital Converters »

Ll A\zimuth Counters « Cain Com-  Jd
pensators » Clutched Syvichros »

Ll Dual-Speed Svnchros « External  [d
Slip-Ring Synchros « Follow-Up

(B MNechanisms « Niniawre Dif- K4
ferential Gear Asseinblies

[l Scrvo Asscmblies .

RADAR DEVICES

Airborne Radar Antennac
Ground Antenna Pedestals

° °
N Yo BABS *
° You Can't Beat The Bendix o

"Supermarket”. Try us.

Eclipse-Pioneer Division

hy. v

AVIATION CORPORATION

Teterboro, N, J,

e '

‘TRy TMFSE

PRECISION COMPONENTS
FEATURED AT THE

BENDIX ., N
SUPERMARKET 1L}

e I!

N L

oy

i)
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Scientists and engineers at the Los Alamos
Scientific Laboratory have access to an
unusual variety of research tools: excellent
technical libraries, high-speed computers,
particle accelerators, experimental reac-
tors, critical assemblies, ultra high-speed
cameras, whole-body radiation counters,
devices for investigating controlled ther-
monuclear reactions—and specialized
equipment of many other kinds.

The writing and publishing of research
papers is encouraged in many ways at Los
Alamos. Expert editorial help is available
to all staff members. More than 1300
papers have been released for publication
and an additional 1700 have been present-
ed at meetings or otherwise made public.

RESEARCH

BASIC

For information on employment opportun-
ities write: Personnel Director, Division 59-13

AN

los

(Q;

alamos

A scientific laboratory

OF THE UNIVERSITY OF CALIFORNIA

[ \ LOS ALAMOS, NEW MEXICO

92

tremely rugged construetion, low
insertion loxs and low vswr. They
are ideal for airborne as well as lab
type applications, There are four
types available when they are cas-
caded in single to quad units, which
determines their skirt selectivity.
I'he filters are available at any cen-
ter frequency tfrom 100 to 2,000 mc.
Cirele 209 on Reader Service Card.

sar
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Converters
d-c to d-c

SorENSEN & Co. INC., Richards
Ave.. South Norwalk., Conn.. has a
new line of transistorized d-c¢ to d-¢
converters designed for incorpora-
tion into a wide variety ot battery-
powered airborne and mobile elec-
tronic equipment. The QC =xeries
provide an economical eflicient
means of obtaining hicher voltages
from standard 6, 12 or 28-v d-c
sources, Standard output voltages
range from 50 v d-¢ (30, on 12-v
models) to 1,000 v d-¢. Powers to
200 w in 12 v models; to 150 w in
28 v models and to 90 w in 6 v
models. Circle 210 on Reader Serv-
ice Card.

D-C Amplifiers
for transducers

EDIN, A Division of Epsco, Ine., 207
Main St.. Worcester 8, Mass., has
available the first two models of a
new No. B-series line of amplifiers
intended for a wide variety of both
rack-panel and portable oxcillograph
recording needs. Units drift less
than 0.5 mw equivalent input per hr

CIRCLE 61 READERS SERVICE CARD >
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KL—A VERSATILE, RELIABLE, LOW CCST P& B RELAY
for communications and automation

ECONOMYand versatility distinguish our K1
series relays. Contact arrangements are available
up to 4 pdt in either AC or DC versions. Sensitivity
of 100 milliwatts per movable arm is available.

Stationary contacts and terminals are mounted
on a phenolic front of high dielectric strength, thus
adding to the utility of the relay. Conveniently
located terminals and easy-to-mount base greatlv
simplify installation on long production runs.

KL relays mav be hermetically sealed or fur-
nished in metal di:st covers.

This is one of a "family” of fine P&B relays.
Others, with similar configurations but various
electrical and switching capacities, are shown below.
Write or call for more information or see the com-
plete P&B catalog in Sweet’s Product Design File.

KR SERIES: SMALL, 5 AMP RELAY

Ruggedly constructed for lcng life and depend.
ability. Available up to 3 ydi.

KCP SERIES: SENSITIVE 3 PDT RELAY

For plote circuit upplicotions requiring low
cost, sensitive reloy. Pclyethylene dust cover,

|%}MAx.—~t- FOR 4 POLE RELAYS

KL ENGINEERING DATA

GENERAL: Breakdown Valtage: 500 volt rm:, 60 cycle cetween
all elements stcndore 4 pole relay; 1500 volrs rms, 30 cycle
on speciol 3 pct reloy.

Temperotyre Range: —45°C. tc +85°C.
Pull-In: Approx. 75% aof nominal d¢ voltage.

Approx. 78% of nominol oc voltage.
Terminals: Pie-ced solder lugs for two #20 AWG wres.
Enclosures: M=tal con 2%s" high x 2%
with octal plug or multiple solder header

CONTACTS: Arrangements: up to 4 pdt.

long x 2''%" wide

[e) 17 = . Material: 4" dio. gold-floshed silver. {Gther. cvoilable.)
=t 2 I “a Laod: 5 omps »* 115 vals, 60 cycle resistive boocs.
S o=
{4y ( P CCILS: Resistence: 60,500 ohms nax.
N TNA (552
> Ji 5% Pawer: 100 milliwotts per movaile arm.
S F:] 3 N ; sl \]._ Duty: Corntinuous; couls wil wahstand 6 watts 2 25°C,
/j, L/ F Valtages. up ta 110 volts dc.

up ta 230 volts oc.

P&B STANDARD RELAYS ARE AVAILABLE AT YOUR LOCAL ELECTRGNIC PARTS RiSTRIBUTOR

POUTER & BIRUMIEL

PRINCETON, INDIANA ¢+ SUBSIDIARY OF AMERICAN MACHINE & FOUNDRY COMPANY

KT SERIES: ANTENNA RELAY

Insviated to minimize RF lasses, Designed to
switeh 500 waits RF input ta 300 ahm line,

?;‘ﬁ_ DR N 3 i e
Sl r pily ! 4 ’f .,;’ 3
e i~ 8 i o 1]
¢ [ s < | ,

g -:mg/,a-.:-_'ﬁ 2ot f
S NN »
o9 \gt ;

KA SERIES: GENERAL PURPOSE

Compoact, light-duty relay U/ oppraved.
Meets 1500 volts rms breckdown reguirement

SLD [NIC,




94

™ SPQT

iscon a 534 product

AIRPAX
MINIATURE
CIRCUIT

BREAKERS

Power Control and Circuit
Protection are provided in
this new Airpax Circuit
Breaker. Only slightly larger
than an “"ON-OFF” switch it re-
places a switch, fuses and over-
load relays. Available in ratings
from 50 milliamperes to 10 amperes,
AC or DC with fast or slow response.

AIRPAX B
FLECTRONES o 4

Y
\/>
R pOR

CAMBRIDGE DIVISION, CAMBRIDGE, MARYLAND

CIRCLE 62 READERS SERVICE CARD

and will operate from 115 v =5 v
power lines without additional reg-
ulation, Two meg input impedance
plus optional zero suppression
allow the unit to be used with a
wide variety of transducers. Fea-
tures include plug-in frequency
compensation to extend the range
of the galvanometer to 200 c¢ps.
Circle 211 on Reader Service Card.

Oscillator
high stability

MANSON LLABORATORIES, INC., 207
Greenwich Ave., Stamford, Conn.
Model RD-146. a new version of the
RD-140 1-me high stability oscilla-
tor, features a calibrated trimmer
control for making accurate fre-
queney adjustments against cryvstal
aging, on a aaily, weekly or other
frequent time period basix, without
compavrison to WWV or other stand-
ard. Unit features drift rate less
than 1 part in 10" per day, improved
short term stability and lower power
consumption. Circle 212 on Reader
Service Card.

e

| @ tee

~— 4

Non-Toxic Resist
for p-c production

SCREEN PROCESS LABORATORIES, 5-37
4%th Ave,, Long Island City 1, N. Y.,
A new plating and etching resist
(No. 199713) has been developed for
the production of printed circuits.
It prints casily, and very sharply,
with a minimum of drag. It will re-
sist the usual platers cleaning solu-
tions, plating baths and etchants. It
is extremely dimensionally stable,
expanding about 0.0005 in., com-
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IARAGTORS NOW!

YESTERDAY ... a multiple breakthrough

in the laboratory. .«“‘:,1"'}
TODAY . . . a production fact from = *‘J‘f‘«*“
Microwave Associates. o

A\
VOLTAGE TUNED MICRO®AVE CIRCUi &

PARAMETRIC AMPLIF!EH33

This Microwave Associates varactor is a
diffused silicon PN junction diode de-
signed to be a variable capacitance with
low loss at high frequencies. The unit
complies with MIL-E-1 outline 7-1 for
cartridge type crystal rectifiers and will
fit most standard ciystal holders.

In the standard form, the pin end of the
diode is connected to P-type material on
the top of a small “mesa” and the N-side
of the silicon element i1s conanected to
the base. Reverse polarity units are also
available, Mechanically reversible units in
both polarities may be oidered but the
single-ended units are generally recom-
mended because th2y insure placement in
holders with the aroper end in contact
with a heat sink.

CUT OFF | CAPACITY AT
TYPE FREQUENCY | ZERO BIAS
(kMc) (uuf)
MA-460A 20 8
MA-460B 30 6
MA-460C 40 4
MA-460D 50 4
MA-460€ 60 3

e e
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A
REACTIVE LIMAT\FRSJ /
HARMONIC SENERATWS‘\
» A

Send for catalog 59V

MICROWAVE ASSOCIATES,
BURLINGTON, MASSACHUSETTS @ Telephone: Browning 2.3000

-
-

CIRCLE 63 READERS SERVICE CARD

VOLTAGE TUNED MICROWAVE
CIRCUITS

The high Q of the varactor at
microwave frequencies and its
voltage variable capacitance pro-
vide excellent qualities for use
in circuits as AFC, voltage var-
iable filter networks, tuned
microwave oscillators.

PARAMETRIC AMPLIFIERS

The varactor used in very
simple circuits requiring no re-
frigeration has demonstrated low
noise, high gain performance
from 1 to 6000 mc. Noise fig-
ures of approximatety 1 db at
UHF and 5 db at 6000 mc. are
typical. We believe the varactor
will be the component of choice
for receiver inputs from 30 to
6000 mc.

For the difficult problem of
imposing VHF and UHF intelli-
gence on a microwave carrier,
the varactor is a top performer.
The varactor acccmphishes the
mixing function with signal gain
in the side bands as opposed
to present low efficiency
techniques.

REACTIVE LIMITERS

AL IIVE LIMIIERS

The varactor has been used
as a passive reactive limiter at
UHF frequencies. It is believed
that the varactor will be an
ideal "receiver protector” as an
adjunct to present UHF radar
duplexing systems.

HARMONIC GENERATO

The unique properties of the
varactor provide highly efficient
harmonic generation. Useful har.
monics have been generated up
to 100 kMc. With inputs at HF,
VHF, UHF and lower microwave
frequencies, conversion losses
of considerably less than 1 db
per harmonic have been ob.
served, The varactor driven by
transistor or tube oscillators ap-
pears very promising as a signal
source in the microwave region.

INC.

95



pared to the usual 0.005 in. No
strong solvents are necessary io
clean sereens, as they can be cleaned
with ordinary mineral spirits,
Circle 213 on Reader Service Card,

Power Supplies
close regulation

ELECTRONIC RESEARCH ASSOCIATES,
INC., 67 Factory Place, Cedar Grove,
N. J., announces new additions to
their line of Magitran high current
regulated  power  supplies  which
combine the characteristics of masz-
netic and transistor regulators. The
new units provide regulated output
in the rance 0-36 v d-¢ with current
ratings up to 20 amperes. Circle
211 on Reader Service Card.

New availability in skin =izes, c¢ores
and adhesive materials now make
wider range of honeveomb sundawich
combinations possibte for the elec-
tronics engineer.

X-Y Indicator
many applications

SKINS CORES TECHNITROL ENGINEERING Co., 1952

X £, Allegheny Ave., Philadelphia 341,
Aluminum Fiber Glass 4. Model 1002 cathode ray indica-
Magnesium Aluminum tor provides a visual indieating de-
Titanium Impregnated Paper vice for the dynamic display of
Stainless Steel Asbestos clectrical signals, It is intended pri-
marily as an outbut indicating de-
Carbon Steel Canvas Duck vice for such instruments as the
Fiber Glass Technitrol dynamic diode tester and
transistor curve tracers, no internal
Chances are one of the aboyve sandwich combinations will answer ' sweep  civeuits bheing porovided,
vour electronie housing problem r-latve to: eiinimum of weight. Price is 375, Circle 215 on Reader
rvigiditv. ther-nal conductivity. vibratisn dampine. fatizue re- Service Card.
sistance, radio frequencey . dielectric barviers or U™ factor.,
To that erd, merely forwerd az a schedide of e environmental
conditions. and we will. without obligation. make a recomnienda-
[ tion. For further details wiite or wire: y

d lbam.o co. i SRS  Precision Pots

.

high temperature

DAYSTROM  Pactrie, 90200 Lincoln
Blvd., Los Angeles 15, Calit, Model
i D13, first of a new s=eries of high

6 CIRCLE 64 READERS SERVICE TARD CIRCLE 65 READERS SERVICE CARD —)»

'World Radio Histo



This is the first public amnouncement of the
first hydraulically-tuned pulse magnetror. It
permits a powerful new capability in anti-
jamning pul.e-to-pulse frequency diversity
operation.

Designated L-3211 and equipped with zr
hydraulic tuning actuator we developed, this is
the jastes tuning. medium power magnetron
in production toduay.

The L-3211 is designed for X-band operation
with electrieal characteristics similar to tnose
of onr standard ficld-preved 6513 magnetren.
The principles of its design make it adaptable
to other power levels and frequency ban:ls.

Tibes of this family greatly enhance sy-tem

PULSE
TUNES

tuning capability. approaching that of voltage-
tuned tubes. with mech greater efliciency and
less system complevity. The 1L-3211 affords a
means of upgrading hoth new and existing
vadar systems in operational effectiveness. (We
2lso can provide information on a “need-to-
Enow” basis on classified tules that have even
greater capabilities than the L-3211.)

In constructing tke 1.-3211 we use certain
techniques proprietary with us...techniques
which guarantce a ‘ong operating life and a
long shelf life. Ageing-in prior to full-power
opcration is unneces:ary.

It is another one of a large number of micro-
wave tubes usec in radar and countermeasures

TUNING

PRl U B URSLET

adapts to current systems

built to specihieations established by Litton
Industries . . . specifications which have be-
come recognized as standards by the military
services.

Our Applications Engineering Lab is well
equipped* to analyze your probleni. It has
been remarkably successful in finding fast and
accurate solutions to difficult system problems.
Let it solve yours. We'll be glad 1o answer your
specific inquiries, or to send you a copy of our
catalog. Litton Industries Electron Tube Divi-
sion. Ofhee E8. 960 Industrial Koad. San Car-
los. California.

*Incidentally, so is our Personnel Department.

LITTON INDUSTR]ES Electron Tube Division

MAGNETRONS
KLYSTKONS .

PLANNING

GAS DISCHARGE TUBES .
BACKWARD WAVE OSCILLATORS .

CARCINOTKRONS o
NOISE SOURCES O

TRAVELING WAVLE TUBES
DISPLAY TUBES




your
potential

in your present job?

Because of the diversity and rapidly
increasing demands for our products,
you have the chalienging opportunity
here at Bendix-Pacific to construc-
tively apply all your zalents.

There are important career positions
open NOW at all ievels in our small,
independent engineering groups in
these fields

MISSILE GUIDANCE . TELEMETERING
AIRBORNE RADAR . MISSILE HY-
DRAULICS & MARINE HYDRAULICS
SONAR & ANTI-SUBMARINE WARFARE

Please write W. C. Walker your
qualifications or fill in the
coupon and mail it today.

W. C. Walker. Engineering Employm't Mgr,
Bendix-Pacific, Bendix Aviation Corp.
11604 Sherman Way, No. Hollywood, Calif.

L am mteros: hork or
O Electr. al han Enzinverning
I am a graduate encineer with -

i C 1ate gineer but hawve
. ar. ¢aperience,
Namt _—
Addre

City—— —
Zone State.

temperature precizion units, s
available in resistance values from
10 ohms to 50 K = 5 percent. Oper-
ating temperatures of the minia-
ture 1.5 w pot range from —55 to
200 €. One watt is dissipated at
495 C. The unit also meets or ex-
ceeds MII.-STD-202 Xethod 202
shock and vibration and NAS 710
noise specifications. Circle 216 on
Reader Service Card.

Power Supply
over-load protected

MID-FIASTERN ELECTRONICS, INC., 82
Commerce St Springfield. N, J. A
new transistor power supply fea-
tures stable output voltages from 0
to 36 v d-c at 3 amperes continuous
duty, Line and load regulation is
better than 0.1 percent and output
can be limited to any value from 0
to 5> amperes through a front panel
selector. Overshoot is not measur-
able, thus insuring instantaneous
protection to rated cemponents and
external eircuitry, Circle 217 on
Reader Service Card.

Connector Parts
machined Teflon

INC., 177 1.1
\Ibertson, N, Y. Nelf
scaling action. size reduction, de-

TRI-POINT PLASTICS,
Willets Rd..

pemdabilit at high -emperatures
and under submersion in corresive
missile fuels are features of the
insulating parts used in aircraft
conneectors illustrated., Tri-Point's

REGOHM

voltage regulation
down to =0.05%

EXTENDS

TUBE LIFE

The sensitive yvet rugged REGOUM controls
input voltage o eliminate the power-source
variations which cause premeature eube tail-
ure. Automaric and precise, this plug-in
unit assures constant voltage input.

More and more designers are including
REGOHM in circuits, becatse ot its:

STEPLESS CONTINUOUS CONTROL
WIDE FREQUENCY RANGE
PERMANENT ADIUSTMENT
FRELDOM FROM MAINTENANCE
RUGGED DESIGN

LIGH T WEIGIT

e LLONG LIFE e LOW COST
Desizn dwa. performance specs and cas
histories of those applications you wish t
cxplore will be sent on request.

'REGOHM |

ELECTRIC REGULATOR CORPCRATION

NORWALK CONNECTICUT
Cla._Z 67 READERS SERVICE CARD
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Vigilant acquisit or radar for Nike-Hercules first
detects approach of distan’ aircraft, pinpoints its
locaticn and insta ity signals to battery control.

From Bell Telephone Laboratories...

Brainpower

for the brawny

Nike-Hercules

The Army’s newest surface-to-air guided missile —the
lethal Nike-Hercules—is now operational. Because it
is. no unfriendly plane will be able to fly sufliciently
high. Tast or evasively to escape a fatal rendezvous
with it

For Hercules has a “hrain™ —an intelleet that
makes it a prodigy among today’s electronic robots.
Bell Telephone Laboratories developed it. Western
Electric (prime contractor for the entire missile
syvstem ) is producing it Douglas Aireralt Company
is giving it its hody.

This “brain™ is a Tully integrated guidance sys-
tem. alinost entirely land-based. Onlyv the vital signal-
receiving apparatus is expendahle within the missile
itsell. Other highly practical features: it defies ““jam-
ming.” is completely mobile, is designed in separate
“building block™ units which are replaceable in sec-
onds—and is deadly accurate.

Bell Labs scientists and engineers designed the
world’s Targest and most intricate tetephone com-
munications network for the Bell Svstem. They de-
veloped about half of the Armed lorces™ radar equip-
ment during World War 11, And they pioneered the
nation’s first successful air defense guided missile

system — Nike-Ajax.

They were eminently qualified to give Hercules
the bhrainpower it needed.

ﬁ BELL TELEPHONE LABORATORIES

g World center of communications research and development

Two tracking-radar antennas, housed in radomes, Two sets of radar data are electronically computed
take over. One feeds target azimuth, elevation, and plotted. Hercules is “steered” by radio signals,
range data to computers; other tracks Hercules. then detonated at precise point of interception.



components are machined from

CURTISS @ WRIGHT
Tetlon vesin. A special. high-

CUSTOnM DES'GNED density TSI resin stock is used

with tolerances on some parts

ELECTRONIC COMPONENTS kept to 0.001 in. and less to attai

the connector performance re-

i : quired. (Tri-Point parts are use'

2 ' in aireraft conneectors shown o

p 98 and made by Titeflex, Inc

Springtield. Mass.1 Circle 218 o
Reader Service Card.

TIME DELAY RELAYS

Instant reset — Voltage compensated

P-M Motor
. . . ‘ high temperature

Curtiss-Wright “IR™ thermal time delay relays reset the instant g P

they are de-cnergized. The second cyele will alwayvs provide

the same delay as the first evele. Variations from 22 1o 32 volis

will not affect the time delay of the “IR” Series.

JOHN OSTER M¥EG. Co., 1 Main St..
Racine. Wisc., offers a new hirh
temperature = 3 percent speed reg-

SPECIFICATIONS
Time delay. ... ..... Preset 20 to 180 s2conds
Contact arrangement. . SPST, DPDT OR SPDT
Temperature comp. —65°C to 125 C
ey 41> ounces
Terminals. ... ..... .. .. Hookad solder type
Mounting. .. ......... . ....Bracket cr stud
Variations of the above refay characteristics

available upon teques:.

New DIGITAL MOTORS
Stepping motors for high reliability ap-
plications. Meet the requirements of
assured reliability and long life for air-
craft. missile and automation svstems.

ulation continuous duty 1} in. p-m
governed motor with gear reduction
and filter, It features 60 oz in. load
and 24 to 29 v d-¢ supplied under
MIL-E-53272 envivonmental condi-
tions. Cirele 219 on Reader Service
Card.

Bi-directional + Positive lock + Dynamically

FEATURES R R . .
balanced « Simplizity of design - High pulsing rate.

100

New ULTRASONIC DELAY LINES

Enables development enginecrs (¢ em-
ploy new concepts in existiag and pro-
jected applications. Low in vost, small
in size and simple to operate.

SPECIFICATIONS

Tantalum Capacitor
shock resistant

FANSTEEL  METALLURGICAL  CORP.,
North Chicago, 111 The PP type

Delay range......... 5 to 6000 microscconds tantalum capacitor hias been further
Tolerance. ........... 0.1 microsecond improved v i specially desiy 1
Signal to noise ratio. ... .. Greater thae 10:1 mproveda oV o spectally ¢ esigned

Input and output impedance. 50 to 2000 ohms
Carrier frequency. .. .... 10€ ke — 1 mc
Delay to pulse rise time.. .. ... .Up to 800:1

WRITE FOR COMPLETE COMPONENTS CATALOG 159
ELECTRONICS DIVISION

CURTISS-WRI

[;;

T

CORPORATION °* WEST CALDWELL, N.J.

CIRCLE 69 READERS SERVICE CARD

anode hase support which gives it
exceptional resistance to shock and
vibration. Unit is electrically stable
over a wide range of operating tem-
peratures——from --55 C to 85 C. It
also exhibits outstanding frequeney
stabilitv and negligible electrical
leakage. Type PP consists of a sint-
ered porous tantalum anode, her-
metically sealed in a fine silver case
which =erves as cathode and con-
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CREATIVE MINDS NEEDED -

C NS a

"

1. Development and manufacture of 4 tracking and telemeter-

ing stations for Explorer satellites. 2. Development and manufacture of 6

tracking and telemetering stations for United States Air Force lunar probe.

3. Development and manufacture of 4 tracking and telemetering stations

for United States Army lunar probe. 4. Ultra-sensitive receivers for atomic
-

cloud pronagation studies. 5. Airborne reconnaissance TV system. 6. Under-

water electromagnetic wave communications studies. 7. Automatic checkout

equipment fcr space missiles.




He knows that the answer
ic in the wirel

He uses Hickory Brand
MW Hookup Wire
exclusively

® HIGH DIELECTRIC STRENGTH
o FLEXIBLE AT LOW TEMPERATURES
® STABLE AT HIGH TEMPERATURES

Use Hickory Brand MW Hookup Wire for clee-
tronic devices, aircraft instruments, radio and |
rodar transmitters, receivers, and lighting and

power rectifiers.

Thermoplastic insulation type MW 1000 volt

80 C. military specifications Mil-W-76A. In 30

color combinations. Fungus-proof. Resistant to

acids, alkalis, oil. flame and moisture.

All Hickory Brand Elcectronie Wires and Cables

are quality-engineered and  precision-manufac-

tured to meect the most exacting requirements.

4 Write for complete informalion on the full line of ’
-
£  HICKORY BRAND
i /J Electronic Wires and Cables

%W Manufactured by

3607 4 SUPERIOR CABLE CORPORATION, Hickory, North Carolina
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tainer for the electrolyte. The tanta-
lum oxide film which forms on the
anode is said to be the most stable
dielectric known. Circle 220 on
Reader Service Card.

Regulator Tubes
corona type

THE VICTOREEN INSTRUMENT Co.,
5806 Hough Ave., Cleveland 3, Ohio.
has developed the M-42 miniaturized
high voltage corona type regulator
tubes in metal enclosures for opera-
tion at voltages from 3 kv to 12 kv.
They are ideally suited for the recu-
lation of power supplies for air-
horne radar due to their small size,
light weight, rugged construction
and ability to withstand a wide
range of ambient temperatures.
Circle 221 on Reader Service Card.

Strip-Chart Recorder
multirange

VARIAN ASSOCIATES, 611 Hansen
Way, Palo Alto, Calif., announces a
5-in. strip-chart temperature rve-
corder with a variety of ranges pro-
vided by easily changed plug-in ele-
ments. These match appropriate
thermocouples. Automatic reference

CIRCLE 72 READERS SERVICE CARD —»




NOW, FROM GENERAL ELECTRIC'S NEW 6L6-GC... ,

25 WATTS...with only
2% distortion without feedback™

Power for orchestral elimaxes with full concert-hall brithanee . .
mellow in tone.

. vet
undistorted? You ean build this high speaker nower into
your new equipment at @ cost one-third less than the cost ol other tubes
with comparable performanee!

With 30 wattx plate dissipation,
O6LO-GC heam pentode

o owalls ~ereen. General Flectrie’s

can take peak power demands in o <ivide, This i< a
new tube throughouts designed o handle casily the <peaker requirements

of the finest audio sa<tems. Type 6LO-GE hass wmong other Teatures:

8 Special S-Laver honced-mietal poattes developed by Gene-al Tlee-
Irie [on nnp.-'.ul heat comluction and radianion.
€ N Larce hieat radiator on control srid. to minimize erid cini--ion.

& Redead ned =ereen I"".

€ \ew protectae
element Teak, oe.

€ Nesw-desien bulbe to radiate he

lowr hivher (llwl': Lion.

~lot= on micas. to reduee highvoltaee inters

U more elv-ientiy,

e . . . '
In’) proser Ullllllll l!»\\ lll~lul'l|<»|l 4'||II]§|||'I(']\ [ATERSS n]|‘~l;_-’|| Ceaomy.

\-k any

G-l Reveiving Tube Departmient office helow fos Forther information!

Four important advantages 1o vor o General Flectrie’s 016G

200 Main Avenue, Clifton. New Jersey
(Clifton) GRegory 3-6387
(N.Y.C.) Wisconsin 7-4065, 6, 7, 8

3800 North Milwaukee Avenue
Chicago 41, Hlinois
SPeng 7-1600

11840 West Olympic Boulevard
Los Angeles 64, Cabfornia

il . ), v 2

* Two 6L6-GC tubes push-pull, Class
AB, service, with 450 v on the plate.

Key design-max ratings, per tube, of
the new General Electric 6L6-GC are:

Plate voltage 500 v
Plate dissipation 30 w
Screen voltage 450 v

(500 v center tap)
Screen dissipation Sw
Cathode current 110 ma

Progress [s Ovr Most Important Prodvct

GENERAL

ELECTRIC

2.211.101



junction compensation eliminates
need for external temperature ref-
erence. Typical spans are —150 to
+250 F, 0 to 400 F, 0 to 2,200 F
and many others. Circle 222 on
Reader Service Card.

—

-

g

1

Pressure Transmitter
shock resistant

INTERNATIONAL RESISTANCE (C0., 101
N. Broad St., Philadelphia &, Pa..
has  announced a new COMPU-
TRAN zero  setting ditferential
pressure transmitter. Model 70-2900
features 0.2 percent measurement

y ou i II n eed h e I p ! accuracy, infinite resolution, and

zero output preset at any  point

If vou carnestly feel the only way to vet the Lind of pots you need throughout the range, The shock

is to build “em voursell — & word of caution. Don’t start off alone — "‘."\"-\'t““t unit s *‘”“{hh ‘”." SR
sive atmospheres and iz available in
) statie pressure ranges from 0-100 to
might run into. There's the Lide matter of metals engmeering 0-3.000 psi with differentials up to

;_'allwr a l'e\\' choice friends around to assist with the pr()l)lcms volt

plastics. contact engineering, chemical, metallursy and other assorted 100 percent of range. Circle 223 on
. . re ,.‘x.‘.'."..'
engineering areas. Otherwise voui ml;:ht never gel llmmg]) all these Reader Service Card

little details!

But don't waste time pulting  your {lwm[«’ tl\rougl; cnvineeri

school Ace has a stall ol e ahists and con ) i "
sultants all recruited Tor just such desien prn[)]uns' .H _grt _'
They save us = and m tum — our customers, -
.nwllc\\ « CoIn over tlu- \llllll])ll[l‘,! I»IM‘L~«‘ \\Iml. \-s._..,‘- ’./Q

mav arise. So il a unique desion solwlion to vour g . ¢

pot requirements i what vou're alter. don't hesi- &,__ ’)’

tate! See VOur ACTre DiOde CIipS
[ere's i bt of Our ALA. 1-1/10" spring loaded

- . P “‘C s rye = -
= ACEPO] casveripgt TrierMioNTe Core,, 11

Coneord Ave., Cambiridoee 33,0 Miss

ELECTRONICS ASSOCIATES, INC,

his adde It 1
99 Dover Streetl, Somerville 44, Mass. R G- ) (O
SOmerset 6-5130 TMX SMVL 181 West. Union WUX Cambio A1l ¢

S N
Acepot R Acetrim® Aceset R Aceohm® *Reg. Appl. for (Continued on p 108)
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Get out your pencil and help yourself to
electronics READER SERVICE

.y oy FOR SPECIFIC ITEMS I
it's free—it's easy— MULTI-PRODUCT ADVERTISEMENTS

For more information on specific items
in multi-product advertisements, print care-
fully on the Reoder Service Card below in
Box “’A’ the circle number of the odver-
specific

it's for your convenience

tisement ond

which you desire riore informotion.

the

product(s) on

Use these handy READER SERVICT= CARDS for more
information on:

HOW TO SUBSCRIBE—

ADVERTISEMENTS—NEW PRODUCTS—

LITERATURE OF THE WEEK e e ——

1—Circle the number on the postpaid card below that

correspods to the number at the bottom of Adver- larly, fll in the section “FOR

tisement, New Product item, or Literature of the SUBSCRIPTIONS” on a card below.

Week selecticn, Send no money, electronics will

e i el . bill you at the address indicated
2—Please print carefully, as it is impossible to process on the Reader Service Card.

cards that are not readable.

HOW TO RENEW YOUR SUBSCRIPTION
10 electronics

If you are not a subscriber, or if
your subscripticn is about to ex-
pire, to receive electronics regu-

Additional Postage MUST be added to cards for a|| FOREIGN MAII.INGS

HLWIEE YA clectronics ® READER SERVICE CARD @ Fieaso ot Corcfully

CARD EXPIRES
YOUR

APR '27.59 NAME POSITION
COMPANY —
ADDRESS

CIRCLE THESE MUMBERS WHEN INTERESTED IN ALL ITEMS SHOWN IN ANY ADVERTISEMENT
1 2 3 4 S 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47T 48 49 S0 S1 52 53 54 S5 56 ST 58 59 60
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211 212 213 214 215 216 17 218 219 220 221 222 223 224 225 226 227 228 225 230 231 232 233 234 235 236 237 238 239 240
241 242 243 244 245 246 47 248 249 250 251 252 253 254 255 236 257 258 259 260 261 262 263 264 265 266 267 268 269 270
271 272 273 274 275 276 277 278 275 288 281 282 283 284 185 286 287 288 289 290 291 292 293 294 295 296 297 298 299 300
INSIDE FRONT COVER INSIDE BACK COVER %)

R e T LT L L T T R N N L L R

FEB 270 59 elec‘l’ronics e READER SERVICE CARD ® Picase P.int Carefully

CARD EXPIRES YOUR

APR 27.59 NAME POSITION
COMPANY . -
ADDRESS

CIRCLE THESE NUMBERS WHEN INTERESTED IN ALL ITEMS SHOWN IN ANY ADVERT SEMENT
1 2 3 4 S 6 7 8§ 9 10 11 12 13 14 1S 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
31 32 33 34 35 36 37 30 39 40 41 42 43 44 45 46 47 4% 49 50 51 52 53 54 55 56 ST S8 59 60
61 62 63 64 65 66 67 68 60 JO 71 72 73 74 IS 36 77 78 75 80 81 82 83 84 85 86 87 88 89 90
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FOR SUBSCRIPTIONS:

‘CHECK CNE BOX)

= NEW

! RENEWAL

DOMESTIC

CANADA
FOREIGN

Product(s) manufactured.

(CH CK ONE BOX BELOW)

OO0 y. —$ 600
[J 3 yrs. — $12.00
0 yr. — $10.00
1 yr. — $20.00

or Service(s) Performed:

A

Crcle
No.

Product

FOR SUBSCRIPTIONS:

(CHECK ONE BOX)

7 NEW

[J RENEWAL

(CHECK ONE BOX BELOW)

DOMESTIC

CANADA
FOREIGH
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1 yr. — $10.00
(31 yr. — $20.00
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ONE!

Inevery industry Lhere's always Research/Production/ '
ONE accepted Product and Management Engineers, who,
Data Buying Book...in elec- individually, or working in coms
tronics it's the BUYERS! bination with one another,
GUIDE — fundamental in any influence the purchase of prod-

sale

W

program aimed at the ucts, materials and services...
electronics and allied indus- whatever is bought by the

tries, Its 52,000 paid subscrib- entire industry.

ers are important Design- 5 eleCtroniCS ’

A McGRAW KL FUBLICATION |
230 Wast 42 Stzeor = New York 35, NLY. J

_BUSINESS REPLY MAIL

AARE B SAMED 10 Tred UNTAL 114TES LA L

6! Postage Will Be Pald By
ELECTRONICS

Recder Service Daph

330 Went 42nd Stree!

New York 36, N. Y.

BUSIN ESS REPLY MAIL

SARY W) VATLEE [N THE UNITER SIAY

&2 Pevage Will Be Paid By
ELECTRONICS

Render Service Dept.

330 West 42nd Street

New York 36, N, Y.
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Cambion

Miniature

Jacks and
Plugs

Ideal for
computer patchwork panels

Take your pick from the large selection of CaMBloN minia-
ture jacks and plugs. Varying widely in types. these top qual-
ity, precision made units are ideal for quick, tight, space-saving
patchwork on panel boards.

The jacks muake perfect eleetrical connections, thanks to
their special beryllium copper compression springs, floating D
keys and solid fronts. Jucks are available in shank lengths for
varyving panel thicknesses. P'in diameters of the plugs are
L0807, .062" and .045".

For full informuation, write Cambridge Thermionic Corpora-

tion, 437 Concord Avenue, Cambridge 38, Massachusetts.
CIRCLE 74 READERS SERVICE CARD

e, e, e e — ————
e o ——— ——— ———— " — = o= —— =

COMMERCIALLY
AVAILABLE

B-A SEMICONDUCTOR
MINORITY CARRIER LIFETIME
TEST SET
Baird-Atomic Model JJ a basic tool for the

TRANSISTOR LABORATORY
Provides a reproducib'e measure of minor-
ity carrier lifetime of both germanium and
silicon samples. Measurement evaluates
performance characteristics to be expected
of devices made from the sample material,
Range: MCL above 10 microseconds
Accuracy: * 109%,
Method: conductivity modulation
For complete technical information request Bulietin TP 103
Baird -Atomic, Inc. Baird
33 UMRIVERSITY RD . CAMBRIDGE 38. MASS

Aftomic

7

Ffar Better fPnalysis

CIRCLE 75 READERS SERVICE CARD

ARE YOU PROPERLY GEARED FOR

MINIATURIZATION?
JEVIN _ TURRET LATHES

PRODUCE SMALL INSTRUMENT PARTS BETTER

A complete Turret Lathe for

small parts. Particularly useful
for second operation work.

Maximum collet capatity

send for catalog T.

ELECTRONICS — February 27, 1959

CIRCLE 76 READERS SERVICE CARD

i 5/16". Standard models provided with self indexing, six position turret,
collet closer, double tool cross slide and variable speed control.
For full details of Turret Lathzs and other Instrument Lathes

Louis Levin & Son, Inc., 3610 So. Broadway, Los Angeles 7, Calif.
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advancement

in instrument
design
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SEALED
ELAPSED TIME
INDICATORS

SCHEDULE MAINTENANCE — STUDY PRODUCTIVITY

Glass-ta-metal sealed EVAPSED TIME indi-
cators. Campact, low cast, tamper-praaf.
Standard ASA/MIL dimensians, 214" and
31" sizes. Easy ta read standard size
counter registers 1/10 haur steps ta
9999.9 ar hour steps ta 99999. Hermeti-
cally sealed. Shielded. Starts, aperates
cantinuausly fram —55°C ta +4-85°C. Far
110-125 ar 220-250 valts 60 cycle A.C.
Bulletin an request. Marian Instrument
Division,  Minneapolis-Honeywell Regulator
Company, Manchester, N. H,, U, S, A.

Copyright © 1958, Murion

marion

PWHERE ELECTRONICS MEETS THE EY(

meters

EICO
Electronics
Catalog

you save 50% on Top - Quality
Test Instruments
Hi-Fi ¢ Ham Gear

KITS AND WIRED

for professional and home use

TEST INSTRUMENTS
battery eliminators
battery testers
bridges

decade boxes
electronic switch

HI-FI

stereo and monaural
tuners

preamplifiers

power amplifiers
integrated amplifiers
speaker systems

HAM GEAR

cw transmitter
modulator-driver
grid dip meter

OVER 1%2 MILLION
EICO instruments in
volt-ohm. use throughout
milliammeters the world.
LIFETIME service and calabration guarantee,
IN STOCK at your neighborhood EICO dealer.
Send now for FREE catalog E-2

@ 3300N Blvd, L I C 1 N, Y.
praised by the experts
as BEST BUYS IN ELECTRONICS

© 1938 €LECTRONIC INSTA, CO., InC.

1

L]

1]

.

»

1]

1]

[

1]

[
flyback tester 1
oscilloscopes H
probes H
signal and '
sweep generators |
tube testers H
transistor tester .
vacuum tube '
voltmeters y

[}

1]

t

CIRCLE 78 READERS SERVICE CARD
108

throughs designed to press mount
into 0.205 in. diameter holes in ter-
minal boards. The Teflon overlaps
at top and bottom, thus securely
mounting the clip while insulating
it. Processed trom quality brass,
the clips are finished in a durable
electro-plate. Circle 224 on Reader
Service Card.
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Preset Counter
high speed

FREED TRANSFORMER Co,, INC., 1722
Weirfield St., Brooklyn 27. N. Y,
Type 2020-4-6 multiple preset coun-
ter was designed and developed for
counting and sequential predeter-
mining control applications. It is
ideally suited for applications when
a machine or a process is started
manually and stops automatically at
several preset counts in one operu-
tion. For example. one of the vital
industrial operations to which the
counter can bhe applied is the wind-
ing of tapped toroidal or trans-
former coils. Unit performs this and
scores of similar complex operations
accurately and at g¢reat speed.
Circle 225 on Reader Service Card.

Capacitors
tantalum slug

OHMITE MFG. Co., 3693 Howard St.,
Skokie. 1. Tan-O-Mite brand, se-
ries TS capacitors employ a porous
slug of sintered tantalum for the
anode. They feature the extraor-
dinary shelf and operating life, sta-
bility and wide operating tempera-
ture range which derive from the
inertness of tantalum metal and the
stability of its oxide film. Capaci-
tance range is 1.75 to 30 uf. Cirele
226 on Reader Service Card,

FOREBEMOST
im

UNDERWATER
SURVEY
INIAVAGITS

EDONGOREIORIANIION ,
College Peling, Lul., 0.7,
; _sﬂmza,l]@&?

Men on the Move

Now available
In a new edition. ..
with new figures.

This popular booklet points up the
important sales problem of personnel

turnover in industry. Out of every
1,000 key men (over a 12-month pe-
riod) 343 new faces appear . .. 65
| change titles . .. 157 shift . . . and 435
stay put. These figures are based on
| average mailing address changes on a
list of over a million paid subscribers

to McGraw-Hill magazines.
|
| Write us for a free copy

| Company Promotion Department

McGraw-Hill Publishing Co., Inc.

[ 330 West 42nd Street,
, New York 36, New York
|
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PROVIDE VIBRATION-PROOF HOLDING
AND QUICK, FOOL-PROOF RELEASE!

APPROVED UNDER ARMY-NAVY STANDARDS

Here’s a simple, easy means of securely
fastening assemblies to withstand shock or
vibration, and ye: allow quick removal for
inspection or repair. Instant snap action en-
gages or releases fastener . no tools
are required! After installation, fasteners
never need adjustment . . . even with re-
peated use.

Three sizes available for different load
requirements. Large and medium sizes are
made of corrosion-resistant stainless steel.
Small size is made of nickel-plated brass.
Stock parts fit various thicknesses of flanges
and mounting plates special parts
can also be supplied.

SIXTH STREET
CIRCLE 80 READERS SERVICE CARD

202 E.

DAYTON,

OHIO

ill Have

to YOU.

mention this publication.

our Inquiries
to Advertisers

Special Value . . .

—for you— the advertiser—and the publisher, if you

Advertisers value highly

this evidence of the publication you read. Satisfied
advertisers enable the publisher to secure more ad-
vertisers and—more advertisers mean more informa-

tion on more products or better service—more value—

ELECTRONICS — February 27, 1959
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ELECTRONIC DIGITAL
COMPUTERS

Just Published-
the prineciples

A comprehensive picture of
behind  computing mirchines
in use tod; sShows how basie circuits and
devices are axsembled and interconnedted ta
form the main units of a computer. Inchude
practical information on digital-compater

arithmetic, general consider-
S 14
/A
4

itions of systems. static and
dyuamice IER large-scale
memory devices, shifting reg-
tsters, adders, acceumnilators,
ete. By Charles V. L. Smith,
Chief, Computing Lahb,, Aber-
deen Proving Greounds. 113
pp. illas,, S1E2.00,

ELECTRONIC
SEMICONDUCTORS

roux il sys<tematic in-
i to  scemiconductor
physies as related to rectifier
und transistor problems,  x-
phiins the subject in a logical
ind congistent manner rom
simple concepts, and gives o clear under-
~tunding of the conduction mechanism of
clectronic semiconductors within the frame-
wark of the band model, By K. Spenke,
Transhated hy D). Jenny. H, Kroemer, F. G,
R berg, and A, . Xommer, RCA Labs,
'rinceton. N 4, 130 pp.. 163 illas., S1LO0,

CONTROL ENGINEERING
MANUAL

Covering  control  systems  enginecring  in

both industry and the military, this book
hrings y»ou the latest facts, methols, and
engincering know-how  from  the nation's

lending  =pecinlists in the tield. Helps vou
analyvze tentative control system configura-
tions by means  of

mathematical trind
amd erro, computer
and  graphical tech-

niques, Edited by
Byron Ik, Loedger-
wood, Mng., Ed,, Con-
trol Engineering, 185
P 200 illus., S7.50,

INDUSTRIAL
ELECTRONICS
HANDBOOK

Just Published—Over
100 experts  supply
anthoritative descrip-
tive  and  reference
material on all phases of indastrial elece-
tronies and control, Concise and practicad
thix handbook covers hasie engineering and

nutthematics, physical laws, control  ele-
nients, power supplics, control cirenits, ¢ir-
cuit applications, mechanieal  design, ulti-

mitte utilization requirements, and
information sources. Prepared by a
of  Specialists. Edited by W, D,
General Electrie Co.

‘hndend

~tufl
Coc krl-ll
14":1 pPp., illus,, N ).

10 DAYS' FREE EXAMINATION

McGRAW-HILL BOOKCCg INC.. Oept. L.2.27

327 W. JIst St N

Semd e hooke checkel below tor 19 g
amination on approval,
bookes) 1 Keep,

eN-
In 10 days 1 \ull remit tos
plius fow cents tor de'iverny costs,
aml retarn nn\\mnd booKkis) postpand (We pay
delivery eosts yai remit wirth this eoupon <ame
retuen privilege, )

'

|

|

|

|

|

| ;] Nmith -Elec. Digital Computers, $1:2.0t
| ] Spenhe -Electronic Semiconductors,
|

|

|

|

|

|

|

3 Ledgerwmal -Control Eng, Manuval,
Ind. Electronics Hdbk., &

J Coekrell
(PRINT)
Nume

Address

COMPANY Lo iieiivsitanisesnsrontssnontn

Position

For price and terms outside U S. I
Write McGraw-Hill §nt'l., N. Y, C. 1.-2-2¢

CIRCLE 82 READERS SERVICE CARD



NEW |
SMALLEST Z:

ROTARY
SELECTOR
SWITCH

light...only 3-1/2 oz. .

These circuit selectors or stepping relays, model BD2, per-
form dependable, remote switching jobs such as, stepping

. counting . . . programming . . . circuit selecting . , .
sequencing . . . and homing.

check these features: Small and light . . . the four wafer sclec-

tor switch is only 14" wide, 22%42" long and weighs only 3%
oz. . . . available with 1, 2, 3, or 4 switch wafers . . . 12
positions with silver alloy contacts . . . 12 position floating
ratchets . . . anti-overthrow latch . . . flange mounting
. . . a choice of ratings from 3 to 300 volts D.C. . . . avail-
able in hermetically sealed models . . . and designed to
meet all applicable environmental tests of MIL-E-5272B.

*

immediate delivery from stock of standard model,
part No. S-10019-004 ... 3 pole, 12 throw switch-
ing, 12 position, notch homing, self-interrupted, 28
volits D.C., flange mounting

Wﬁ@ . . for engineering and stock model

information . . . Bulletins 55852 and 558572

Wf& : // 123 WEBSTER ST., DAYTON 2, OHIO
. LA I L A R B B Y I B I R Y I Y R I I BN RNy
INC.

110

IN CANADA: Marsland Eng. Litd., Kitchener, Ontario
IN EUROPE: N.S.F. Lid. 31-32, Alfred Place, London, England
N.S.F. GmbH, Further Strasse 101a, Nurnberg, Germany

CIRCLE 83 READERS SERVICE CARD

Literature of

MATERIALS

Platinum Metals. J. Bishop &
Co. Platinum Works, Malvern, Pu.
Plativiem Metals Review is a 40-
page quarterly publication devoted
to research of the platinum metals
and their applications in industry.
It can be obtained without cost by
writing on company letterhead.

IFerromagnetic Materials., The
Polymer Corp. of Penna.. 2140
I"airmont Ave., Reading, Pa. A
new J-page hulletin is available
on Ferrotron ferromagnetic ma-
terials, a line of non-memory, in-
ductive electromagnetic core com-
ponents. Circle 230 on Reader
Service Card.

Phenolic  Products.  General
Electric Co., Pittsfield, Mass., A
new, &-page. illustrated brochure
describes the company’s complete
line of phenolic resins, varnishes
and molding powders. {(ircle 231
on Reader Service Card.

COMPONENTS

Magnetic  Amplifiers.  Drach
Mfyg. Corp., 200 Central Ave.. New-
ark 3, N. .J., has available a 12-
page brochure describing ex-
panded facilities for the manu-
facture of magnetic amplifiers and
saturable reactors, including asso-
ciated circuitry and equipment.
Circle 232 on Reader Service Card.

Silicon Rectifiers. Sarkes Tar-
zian, Inc., Bloomington, Ind. Cata-
log No. 69 is a J6-page handbook
containing descriptive information
and technical data on a wide line
of silicon rectitiers. Cirele 233 on
Reader Service Card.

EQUIPMENT

Adjustable-Speed Drives. Servo-
Tek Products Co., 1086 Gotfle
Road. llawthorne, N. J. Catalog
1105% is a 16-page compilation of
technical data including a discus-
sion of the basic methods for op-

February 27, 1959 — ELECTRONICS



the week

erating d-¢ motors rrom a-c¢ power
sources. Circle 234 on Reader
Service Card.

Low-Level Amplifiers. £psco,
Inc.. 5838 Commaonwealth Ave., Dos-
ton, Mass. A recent brochure cov-
ers  low-level wide-band differ-
ential d-c amplifiers. The various
options available on the instru-
ments are described. Cirele 235
on Reader Service Card.

Dynamic  Memory Processor.
Genesys Corp.. 10131 National
Blvd., Los Angales 34. Calif. Bul-
letin DDMP-1 illustrates and de-
scribes the c¢ompany’'s dynamic
disk memory processor. a syvstem
muicleus  product applicable to
many data handling and control
computing applications. Circle 236
on Reader Service Card.

Memory System. Rese Engineer-
ing. Inc., 731 Arch St.. Philadel-
phia 6, Pa. Technical bulletin 58-I
describes model 3122 random ae-
cess store which features an aper-
tured ferrite plafe as the storage
medium. Circle 237 on Reader
Service Card.

Magnetic Tape Tester. General
Kinetics Inc., 555 23rd St., South,
Arlington 2, Va.. has available a
bulletin describing « new digital
computer accessory. the model U-1
automatic macnetic tape tester.
Circle 238 on Reader Service Card.

FACILITIES

Potentiometer Definitions. Claro-
stat Mfg. Co.. Inc.. Dover, N. I1.,
has published a brochure entitled
“Potentiometer Definitions.” It
lists functional definitions as a
guide to users of the company’s
products. Cirele 239 on Reader
Service Card.

Military Facilities. Singer Mfg.
Co.. 149 Broadway, New York 6,
N. Y., describes its facilities for
service to the Armed Forces and
their prime contractors in a new
four-color, 28-page hooklet. Cirele
240 on Reader Service Card.
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*“These toleronces ore from
absolute frequency under
any combination of the
conditions within operoting
specifications. For specific
operating conditions much
closer frequency toleronces
may be imointoined,

i

TRANSISTORIZED
TUNING FORK

FREQUENCY STANDARDS

TYPE MAFC — Frequency Standard
* Frequency Range Available: 360 cps to 4 ke
* Tolerances 9% =:.0.2, 0.05, 0.02, 0.01, 0.005%*

* Temperature Ranges: —20 to 4+71°C
—35to0 4100°C
—55tw0 +125°C

* Power Supply Voltage: 12 or 28 vdc + 15%

¢ Size: 135"x1%"x2!,” * Weight: 8 oz.

TYPE AFC — Frequency Standard
* Frequency Range Available: 360 cps to 4 ke
* Tolerances % =: 0.2, 0.03, 0.02, 0.01, 0.005%
* Temperature Ranges: —20 w0 4+71°C
—355 w0 +100°C
—55to0 4+125°C
* Power Supply Voltage: 12 or 28 vde + 15%
» Size: 2Y5"x2Yg"x3Y” * Weight: 13 oz.

TYPE MAFCD — Frequency Standard
* Frequency: 60 cps
* Tolerances §p =+: 0.2, 0.05, 0.02, 0.01, 0.005*
* Temperature Range: —55t0 +71°C
* Wave Shape: Sine w/less than 195 harmonic
distortion
* Power Supply Voltage: 10 to 14 vdc
o Size: 43" x4) x4l ¢ Weight: 4 lbs.

TYPE MFB — Frequency Divider
* Ratios Available: 2:1, 4:1, 5:1,8:1. 10:1, 16:1
¢ Temperature Ranges: —20 to +71°C
—355t0 4100°C
* Power Supply Voltage: 12 or 28 vde = 15%
* Size: 155"x1%5"x2),"” * Weight: 6 oz.

TYPE MFS — Frequency Standard for
Laboratory or Field
Type MFS is a small, lightweight frequency
standard that can replace units many times
its size without sacrificing frequency stability,
Internal batteries and provisions for external
power supply make the unit ideal for either
laboratory or field applications.
¢ Frequency Ranges Available: 50 ¢cps to 4 ke
* Frequency Stability: 2 parts in 10°/per month
* Temperature Range: —20t0 4+71°C
o Size: 377x557x55," ¢ Weight: 2 Ibs.

TYPE MLS — Laboratory —
Frequency Standard
Type MLS is an extremely high stability lab-
oratory frequency standard. The clock on the
panel facilitates easy checking of stability.
* Frequency Ranges Available: 50 ¢ps to 4 ke

( Multiple Taps Optional)

* Frequency Stability Available: 5 parts in 107
* Output: 10 watts at specified trequency
¢ Input: 115 v, 50 cycles to 400 cycles
¢ Size: 9”'x10"x7” * Weight: 15 lbs.

A wide varicty of units are designed to comply
with the most severe military specifications.

Manvufactured by

ACCURATE INSTRUMENT CO.

2422 BRANARD ST.
HOUSTON 6, TEXAS
JA 3-2712

CIRCLE 84 READERS SERVICE CARD 11



PLANTS AND PEOPLE

ol M T.,,-.g‘

Erecting Microwave Plant

CONSTRUCTION has begun on a new 40.000 - tt, one-story plant in Clifton,
N. J., for the John Gombos Co., Inc.. manufacturer of microwave equip-
ment and mechanical and electromechanical assemblies.

Located on a four-acre plot which allows for additional expansion,
the plant will almoest double manufacturing and assembly space, and will
include very modern aluminum dip-brazing facilities. according to John
Gombos, presxident. The plant will be within one-half mile of several
New Jersey highwayvs and 15 minutes trom midtown New York.

Gombos sayvs the company plans to substantially expand its engineering
department. Company has already purchased many new machine
which will be moved to the new plant. Gold. silver, chromne,
copper plating facilities will be included.

New building is scheduled for completion in near future and will ac-
commodate approximately 300 emplovees on a one-shift basiz. The com-
pany now has about 150 employees in its Irvington, N. J., plant. All opera-
tions will be moved tce Clifton when the new plant is ready.

major

tools
nickel and

In this
report di-

semiconductor operations.,

capacity, Galbraith will

rectly to Chigas.
Gaibraith will be responsible for

Galbraith Takes
New Post

S . . ’ the coordination of all semicon-
Execvrive  vice-president  Vess . ..
. . : ductor operiations  at  dicrowave
Chigax ot Microwave Associates, . ] .
q - . Associates, including rescarch and
Inc.. Burlington, Mass., appoints

development, engineering. and pro-

James 8. Galbraith as manager of

duction. He was formerly  sales
manager for semiconductor prod-
uets at Microwave.

For seven years prior to his af-
filiation with Microw:ve in 1938,
Galbraitn was with Saragie Elee-
tric Co. in North Adams, Mass.

Establish New
Company

ForMaTION of Edal Industries, Ine.,
New Haven, Conn., is announced.
Company  will manufacture a sta-
bilized instrument rectificr, copper

112

oxide and selenium diodes, selenium
rectifiers, diode modulators, de-
modulators, phase comparators and
varistors.

IBM Promotes
A. G. Anderson

WiTH the IBM Watson Research
Laboratory, San Jose, Calif., since
1953, Arthur G. Anderson was re-
cently  appointed acting manager
of basic science there. He will be
responsible for fundamental ve-
search which becomes the basis for

new technology which ultimately
results m significant new  com-
puter concepts.

Yarbrough Joins
Gabriel Division
APPOINTMENT of Stanton L. Yar-

brough as vice president of the
electronies division of The Gabriel
Co. is annonnced. Located in Need-
ham Heights, Mass., this division
produces antennas, microwave sys-
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J& L Comparators are ideally suited for
inspection of printed circuits — because they
provide coordinate measuring facilities cor-
responding to the method by which circuits
are dimensioned.

In mating the printed circuit with other
components, it is necessary that the terminal
points be located accurately. Also —to assure
a uniform flow of current through the con-
nectors, the drilled holes at the terminals must
be centralized within the circuitry.

A Comparator, equipped with a surface
tlluminator, projects a reflected image to a
chart having radii and lines. By comparing
the image of the drilled holes to the radii on
the chart the size and location of the holes may
be determined.

True precision like this never comes cheap!

Of all the possible areas in which to economize, quality inspection is the least
promising. Why?

Simply because the kind of intensive research, painstaking engineering and top-
quality manufacture it takes to produce precision inspection equipment like the
J &L Comparator just CAN'T be cffered at bargain-basement prices. On the other
hand, cheap equipment doesn’t belong in the same league with a J &L Comparator
when it comes to accuracy, speed, versatility and all-round dependability. When it
comes to true precision of inspection, a cheap comparator can prove to be terribly
expensive.

J &L Comparators come in 11 models, both bench and pedestal type.

— e e ““The originafor of machine tool standards in cptical inspection’ w=e wmm mmm — — ——

~ JONES & LAMSON

JONES & LAMSON MACHINE COMPANY, Dept. 710, 539 Clinton Street, Springfield, Vt., U.S.A. Cﬂ
Flease send me Comparator Catalog 5700, which descrikes the complete line of J&L Optical Comparators.

name title stree:

— - Model #‘C-30
company city zone state
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NORTH AMERICAN ELECTRONICS, INC.

212 Broad Street, Lynn, Massachusetts

CIRCLE 86 READERS SERVICE CARD

W

- the NEW Superior Catalog

114

Free At Your Request

Contains up-to-date information on a wide range
of quality gun mounts for use with a great variety of
cathode ray tubes. Send for your copy NOW.,

Depend on the world's leading electron gun mount

manufacturers, Superior Electronics Corporation, for uniform
product performance, dependable service and fair prices.

CIRCLE 87 READERS SERVICE CARD

Superior Electronics Corporation
208 Piaget Avenue, Clifton, New Jersey » GRegor

2-2500

tems and electronic countermeasure
componenis used extensively by the
aireraft and missile industries.

Prior to his new association with
Gabriel. Yarbrough served in vari-
ous executive capacities with sev-
eral leading corporations, including
the Remington Rand division of the
Sperry Rand Corp., the Philco Corp.
and the Rheem Mfg. Co.

Wolf Takes New
Stavid Post

B. 1 WoLr has been appuinted Air
Force Contract Manager for Stavid
Engineering, Inc.,, Plainfield, N, J.
He wax formerly manager of th
airborne electronics department.
In his new assignment he will be re-
sponsible for pre-contract planning
in connection with Stavid's Air
Force progruams.

Since joining Stavid in 1949,
Wolf has directed various develop-
ment programs including airborne
bombing radars. beucons, search-
track equipment and radar fire con-
trol svstems.

News of Reps

The Richard Capell Co. is named
sales rep for southern California
and Arizona by Hi-Spec Elec-
ronics, North Hollvwood. Calif.,
manufacturer of miniature sensi-
tive relays.

Five new manufacturer sales reps
are appointed to handle the prod-

ucts of the Staver Co., Inc.. Bay
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fEASY-WORKING, POWERFUL

WHITNEY:JENSEN
Neo. 241 HAND

NOTCHER

WEIGHT
7 LBS.

CAPACITY
16 Ga. Mild Steel

& -

C) EXAMPLES OF MAXIMUM NOTCHING
AND SHEARING OF NO. 241 NOTCHER

1§ sefu] for a lot of different notching
operations. as shown by examples of
side, corner, and flange cuts. Very
eificient 09 corner moulding, also
snallow sheet metal channels. The
curved blade hooks to a point that
will engage a punch prick for exact
location of notch.

WHITNEY METAL TOOL CO.
722 FORBES ST, ROCKFORO, ILL. Since 1910 ‘

CIRCLE 88 READERS SERVICE CARD

CABLE

for maximum
economy

SCREWS
and NUTS
*

Acid resistont

*

Need no insulotion

*

Con’t rust

*

Con't corrode
WECKESSER COMPANY
5701 Nerthwest Highway « Chicago 46, lIl.

CIRCLE 89 READERS SERVICE CARD
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Shorve, I.. I.,, N. Y. New reps and
the territories they cover are:

J. H. Paterson of Akron, Ohio,
for the state of Ohio; Herb Man-
dell of Revere, Mass.,, for Con-
necticut, Maine, Rhode Island,
New Hampshire, Vermont and
Masachusetts; Leemark Associates
of Kansas City and St. Louis, Mo..
for Kansas, Nebraska, Missouri.
Colorado. southern lowa and L.
St. Louis, Illinois: Jack Geartner
of Miami Beach, Fla., for the state
of Florida; Murphy & Cota of At-
launta. Ga., and Charlotte, N. C..
for North and South Carolina,
Alabama.  Mississippi and  Ten-
nessce.

Scientitic Sales Engineering Co.,
with offices in Atlanta, Ga.. and
St. Petersburg. Fla., has opened
anew Winston-Salem branch otlice.
Firm represents several electronic
instrument and component manu-
facturers in the southeastern
states and specializes in precision
components and application and
envineering services.

Penta Laboratories, Inc., Santa
Barbara. Calif., appoints J. L.
Peirce Co.,, of Detroit, as repre-
sentative in the state of Michigan,

Ferroran Electronies Co., Inc,
New York., N. Y., appoints Feath-
erstone & Salisbury Co. of San
Francisco. Calif., as manufactur-
er’'s rep for northern California
and northern Nevada to handle
the sale of its line of transistor
equipment and components, min-
lature rectitier and trans-
formers, and miniature semicon-
ductor power supplies.

audio

Schaevitz Engineering, P’ennsau-
ken, N. J.. manufacturer of elec-
tronic¢ comnonents, announces three
new sales reps:

Testco of Seattle, Wash,,
represent it in Washington, Ore-
gon, ldaho and Montana. Ensco
(Engineering  Service Co.) of
Kansas City, Mo.. will handle the
Missouri, Kansas. lowa and Ne-
braska area. Southwest Electronice
Industries of Dallas. Texas, will
cover Texas. except <1 Paso, as
well as Oklahoma. Arkansas and
Louisiana.

will

EFEAGLE

TIME DELAY RELAY

WITH COMPACTNESS — PLUS
“MIL-SPEC”” 2000 cps
VIBRATION TESTS

SFECIFICATIONS (General)

a. Operates during 5 to 2000 cps,
10G vibration.

b, Operates —55° to 4125° C,

¢. Withstands 30G 11ms shock.

d. Weight 9 oz,

e. Hermetically sealed.

f. D.C. operating coil.

g. Timing not affected by voltage
variations.

h. 3% accuracy under normal test
conditions.

This relay employs a new type cs-
capement prineiple. It offers utmost
reliability under severe environ-
mental conditions through its
rugged design and sclf-starting
characteristics.

Wreite for complete deseriptive Bul-
letin 820. Address Dept. F-295,

SIGNAL CORPORATION
iNDUSTRIAL TIMERS DIVISION
MOLINE, ILLINOIS

CIRCLE 90 READERS SERVICE CARD
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New EDIN B-SERIES |
- COMMENT

Oscillograph Amplifiers |

No Johnny-Come-Lately

That was a nice roundup on
digital computers striking oil
(“Digital Computers Strike O0il,”
p 20, Jan. 23). I'm sorry to men-

| tion, however, that there’s an errovr

vou might consider correcting in
cee ) || 3 Ny
B

O r——,

e —_

Ll eeafe.
€oravy -

whatever way vou think appropri-
ate.

The caption (on the lead illustra-
tion) savs our IBMT704 was “in-
stalled last month.” Actually it was
in November and December of 1957.

The only trouble with this other-

EDIN has met these specs ~ARE THEY YOURS?  Fdin's new line of maximum stability os-
® GAIN: to 100,000 & STABILITY: Down to  cillograph amplifiers provides precise am-

10 uv ecuivolent input drifi'hr. @ FREQUENCY  plification of signals over an extremely wise understandable slip is that it
RESPONSE: DC 1o 1500 cps =193 ¢INPUT  wide measurement-level spectrum. makes the company look like a
IMPEDANCE: 2 megohms, for use with wide Whether you want to measure a 5rain- Johmny-come-lately instead of a
variety of iransducers ¢ REJECTION RATIOS:  wyve or the crushing force of a 20-ton pioneer in the field.

Better thaa 20,000 to 1 @ CALIBRATION: In- press . .

. the efliciency parameters of
ternal ® PACKAGING: Standord 19" rack-

> Gk
an air gage or a welding machine, one of R. L. DUNNE

panel or portable case the B-Series special purpose amplitiers 12880 RESEARCH & IENGINEERING Co.
will handle the job to perfection. NEW YORK
€ @ - Write now for complete technical data
dln on the entire line of Edin Oscillograph
Recording Instrumentation.

Tolerance

A DIVISION 'OF EPSCO, INCORPORATED « 588 Commonwealth Avenue, Boston 15, Moss. (Re ““Thin Parts Produced by
CIRCLE 91 READERS SERVICE CARD Et(.'hing " p 74, Jan. 30: ‘A toler-

ance of - 0.002 inch is not difticult
to hold on material of 0.001 to 0.005

EDI inch thickness. . .”") This is a good
EPRESENTATWES trick if vou can do it. Or is it a
new form of the old-fashioned
“puttenon’ tool?

W. L. WRIGHT
WRIGHT Rnio Co.
SCITUATE HARBOR, MASS.

We've been away from New Eng-

B ) land long enough to have for-
WRITE! WIRE! PHONE! . gotten what a puttenon tool is, but
we can vouch for the reasonable-

185 Goffle Road Hawthorne, N. J.. ness of the tolerance figure. The

Telephone: HAwthorne 7-7100 tolerances are those which can be
held in length, width or diameter
of the parts; there is no reduction
in thickness of the metal sheet,

d = * I ? since the resist protects its sur-
Se n I n g a I . face from the etchant.
Of course, once the etchant has

Il get there quicker if you give your postal delivery pemorecitheRtopRautiuce ofithe

D e Rl your b metal, it can work sideways under
) the resist. The thicker the metal

sheet, the greater the amount of
undercutting that can occur.

The Post Office has divided 106 cities into postal
delivery zones to speed mail delivery. Be sure to
include zone number when writing to these cities,
be sure to include your zone number in your return

¢ Of P’raise and Glory
address—after the city, before the state.

(Re: Comment, p 103, Feb. 6,
letter captioned “Kudo™) . . . The
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singlar is kudos from the Greek
meaning praise, honor
WiLL1AM J.
BROOKLYN COLLEGE
BrookLYN, N. Y.

TEMPLE

Reader Temple—who is profes-
sor of speech at Brooklyn College
—catches us in an error for which
we can offer only this rationaliza-
tion: that we've always been en-
tranced by the idea of a singular
kudo. The Greek word, inciden-
tally, means “glory.”

And we guess that if we're to
be called on this, we must hence-

forward use the Greek plural
“kudoi.”
Theodolites

We were very pleased to see the
prominent attention you gave to
the azimuth alignment theodolites
(“Theodolite References Jupiter
Guidance,”” p 62, Feb. 6). and to

their important role in helping en-
sure the accuracy of long-range
missiles.

There is c¢ne additional point
that deserves mention. The partic-
ular theodolites we produce for the
Jupiter were developed jointly with
the Army Ballistic Missile Agency
at Redstone Avsenal. The group
there, under Walter Haussermann,
Fritz Mueller and Henry Rothe,
were responsible for, and deserve
credit for, the overall alignment
svstem development. Our responsi-
bility was to develop and produce
instruments to meet the highly pre-
cise requirements of that system.

Unfortunately  there was an
oversight in noting this among the
several credits when we originally
prepared the materinl and had it
cleared through the appropriate
agencies.

CARLTON W. MILLER
PERKIN-ELMFR CORP.

NorwALK, CONN.

Always happy to give credit
where due.
SAC Electronics

The series of articles on Stra-

tegic  Air Command’s electronic
system is fine. Give us more like
them . ..

H. N. Stover
CHICAGO
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"
%za?/ MIL-SPEC

LY
FOR A QUICK PRIEE
and delivery quatetion
wite © wr Sale

Deportrient

4 w0

1Y

CA SUBSIEU\R‘E

CABINETS

A TOP

' Top Porel

AIRCRAFT ARMAMENTS
COCKEYSVILLE,

CUSTOM-BUILT

FROM

STANDARD STOCK PARTS

DELIVERED WITHIN THIRTY DAYS

Features -

® Maximum utility, pleosing appeoronce, low cost

® Adoptobility 1o RETMA ond Western Electric
ponels

® Llightweight, sturdy aluminum alloy construc-
tion throughout

® Built-in cooling ducts ond protected harness
ways

® Variation in size and lood copacity to meet
customer requirements

® Top and bottom styles as determined by en-
vironmental requirements

® Shock mounts as required

DESIGNED TO COMPLY WITH MIL-T-17113

AND COMPARABLE SPECIFICATIONS

OF THE UNITED lNDUSTRlAL CORPORATLON

o~ 5 (~4 — —
STYLE B TOP STYLE C TOP louvres Avciloble On
Instollotion Gussets  Installation Chonnels Any Style
. inc. |
MARYLAND .

]
.
n
v
M

’

e,
CIRCLE 94 READERS SERVICE CARD
capacitancy
u L ' ﬁvps uu FH{IMPED.c| O.D.
WE ARE SPECIALLY ORGANZED  [emi T 5.9 1o oo
TG HANDLE DIRECT ORDERS OR €2 | 63 171 .44
ENQUIFIES FROM DVERSEAS [C22 5.5 184 .44
SPOT DELIVERIES FOR U.S. c;.;“—“ 197 | .68
_ BILLED IN DOLLARS — c“"‘—# 4.8 + 220 .64
SETTLERENT BY YDUR CHECK ca 229 11.03]
CABLE OR AIRMAIL TODAY (€44 4' 252 1.03]
i :
= oo MX and SM'"-SUBMINIATURE CONNECTORS
Constant 5012-630-700 impedances
TRANSRARIO LTD:, 138a Cremwell Rd, London SW7 ENGLAND  casees: TRANSRAD, LONOON
CIRZLE 95 READERS SERVICE CARD 117



EMPLOYMENT OPPORTUNITIES

[ cham ENGINEERS — SCIENTISTS

" NEW CONCEPTS
IN COMBAT SURVEILLANCE OFFER
YOU A MORE PROMISING CAREER

Over $25 Million in New R&D Contracts for SWALLOW
Awarded Missile Systems Division of Republic Aviation

Ii has been the dream of every combat commander to possess accurate

information coneerniug tactical disposition of cnemy troops and ma-

tericl, before, during and after the battle. One of the telling answers

to this vital problem is the Swallow SD-4. Engincers joining this

program will find challenge in:

...new sensing techuiques (infrared, optical, radar and other)

... sophisticated, split second guidance

o--optimum acrodynamic wolutions for high velocity,
ground-controlled v chicles

The Swallow SD-1, and tha SD-3 are two of many expanding
programs —IECM, anti-TCBM and missile guidance —that ofler unusual
openings in the following arcas:

MICROWAVE ENGINEERS Design of microwave antennas and compo-
nents for airborne navigation systems

COMPUTER ENGINEERS Digital data transmission, digital and pulse cir-
cuitry, and digital computer logic and storage

FLIGHT CONTROL ENCGINEERS Automatic flight control systems, iner-
tial guidance and stable p.atforms

Send resume in complete confidence to:
Mr. Paul Hartman, Enginearing Employment

MISSILE SYSTEMS DIVISION

STEFQIETAIES AV ATFION
223 Jericho Turnpike, Mineola, Long Island, New York

ELECTRICAL
ENGINEERS

Challenging positions open for high calibre
Electrical Engineers with 2 to 5 years expe-
rience to work in interesting research and
development programs in instrumentation and
circuitry. We offer you an opportunity to use
your initiative and creative ability.

Excellent employee benefits including liberal
vacation policy. Please send resume to:

E. P. Bloch

ARMOUR RESEARCH FOUNDATION
of
Hllinois Institute of Technology
10 West 35th Street
Chicago 16, Hlinois

TWO INSTRUCTORS

for instrumentation courses in training school

Cenducted by long-established. major instrument-
manutacturer. Previous teaehing experience desirable,
with degree in physice or electrical, mechanical, or
chemical engineering. Duties include oroanizing and
conducting one-week to three-month courses, re-
peated <everal times yearly., for field-engineering
trairees of companv and tor customers’ i_nslrun{en!-
technicians. Subjeet matter covers operating princi-
ples. construction, installation, and maintenance of
indicators. recorders, controllers. and telemetering
equipment ftor pressure. temperature, flow, liguid-
level, ete.: self-halancina potentiometers and bridges:
pneumatic and electric valves: etc. These are new
johs created because of steadlly inereasing demand
tor company's produets and services. Salary is open
and will be made definitely attractive to the right
men.

Write C. F. Johnson, Manager Education
THE BRISTOL COMPANY
Waterbury 20, Connecticut

DISENCHANTED
ENGINEERS

i1 rvour present employver hus failed to
utilize your full potentinl, why not per-
mit us to explore the purimeters for
your personal qualifications with  the
many dynamic young companies in
avintion, electronies, missiles nnd rock-
ets. We now have in excess of 1000
openings in the SH000 to  $£10,000
bracket, all of which are fee paid, Why
wait? Send resume in duplieate at onee
to:—

FIDELITY PERSONNEL
1218 Chestnut Street, Philadelphia 7, Pa.

RATES . . . . ..

“Employment Opportunities™

Displayed—The advertising inch is $28.67
per inch for all advertising appearing on
other than a contract basis. Contract rates
quoted on request,

An advertising inch is measured 73" ver-
tically on a column—3 columns—30 inches
to a page.

Subject to Agency Commission.

Undisplayed-—-$2.40 per line, minimum 3
lines. To figure advance payment count
5 average words as a line.

Discount of 10% if full payment is made
in advance for 4 consecutive insertions,
Not subject to Agency Commission,

Send NEW ADS to ELECTRONICS, Class.
Adv. Div,, P, O, Box 12, New York 36,
N. Y.
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RESEARCH & DEVELOPMENT

Unusual Career Cpenings
in RAPIDLY growing corpany for
PROJECT ENGINMEERS
SR. ENGINEERS & ENGRS.
BS-EE or PHYSIiCS

yeurs ofr

Several more experierce in cir-
cuitry ond equipment design or applicable
bockground—to work on UHF anca VHF sys-
tems. Wide bond knowledge desiroble for
challenging ussignments on eleetronic counter-
measures systems for military applicotion and
electronic  instruments for commercial use.
Excellert salury range at all levels, Close
association with ocknowledged leaders who
will aid your professional arowsh and de-
velop your engireering abilitizs.

Profit Sharing Retirement Plan.
Many other Benefits.

(,Nrs/
Call for interview
J. V. Hiels
l OVerhrook |-7100

‘-‘Q

/bﬂ \\‘

INSTRUMENTS FOR
INDUSTRY, INC.

101 New South Rd. Hicksville, L

or sendd resume
in confiderce to:

ADDRESS BOX NO. REDPLIES TO: Nao.
Classipped  Adv. Div, of this pubtivalion,

Send to e nearest won.

NEW YORK 36 1°. O,

CHICAGO 1 520 0N,

RAN FRANCISCO G

JH

HOX
Mickivan

1?2

Instrument Engineer for expanding Middle
Atlantic States paper mill. Il -ctrical hack-
around desivable, minimum thre s vears' indus-
trial experience and collegs deurec required.
Excellent opportunity for top-flight engineer.
Replies will he 1reated confiden.ially. P-9951,
Electronics.

|
[yl
(8 Puxt Nt
POSITION VACANT
Il
1

POSITION WANTED

en- |

Wanted—Concern needing top-quality
gincering—DMIE and BEF degrees—10 years
experience in industrial, military. and mis-
sile lelds prefer Mid-West location. PW-
9626, Flectronics.

Your inquiry
will have
Special value

L L]
It you mention this magazine.
when writing advertisers. Natur

ally, the publisher will appreciate
it . . . but, more impor:ant, it will
identify you as one of the men the
advertisers wants to reach with this
message . . . and help to make
possible enlarged fature service to

you as a reader,
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EMPLOYMENT OPPORTUNITIES

SOME OF US WERE WHY JIM! | JUST DAY REL7 Ly
WONDERING IF YOU'D DON'T KNOW WHAT TO MOVE AWAY FROM PEGGY
MIND SERVING ON SAY!...I WAS SURE AND SALLY! | WON'T! NO!
THE BOARD AT THE YOU...

CLUB, JIM. WE'D

S BUT DAD! NEXT SEASON

I'LL BE ON THE *A* SQUAD! \\\““/////
AND BESIDES | COULDN'T 2o

OH DEAR! AND WE JUST
SPENT $95 ON THOSE
NEW DRAPES!
WHAT WOULD MOTHER
SAY IF WE MOVED SO

FAR AWAY?

LEAVE ALICE! ~' :

/i
YOU TAKE JIM, NOW .. '

HE WON'T LET NOBODY

BUT ME CUT HIS Q
Lay

HAIR —= NO SIR!
T4 DV

AND JIM-~

_’((/‘
} éf\_awy ’ k

A personul and (let us hope) encouraging message to an

ELECTRONICS ENGINEER IN A QUANDARY:

W hen Dame Destiny crooks ber finger at you and says,
“Let’s go with Bendix in Kansas City, old boy!" you face

\\\ ’//

#z There is an excellent possibility

~\ that very soon we shall be offering

/®\' you the position you've been wait-
ing for. It could be a position at a higher
level than the one you now hold and—
have little doubt about this—you'll be
tempted.

\\!

You may, during this period of de-
cision, suffer torments like the engineer
we picture above. (We sympathize
with him most of us have been
through it ourselves.) We'd like to
help you then but we know that you
yourself must measure these personal
cataclysms and weigh them against the
advantages of your professional future
here. We can only suggest that Kansas
City abounds with other potential play-
mates or sweethearts, other teams hope-
fully waiting for a star player, and—
who knows?>—your new drapes may
need only slight alteration to fit Kansas
City windows.

We're supremely confident that some-
bhow vou will find the resolution and
ingenuity required to solve these prob-
lems if we give you sufficient incen-
tive.

So let's talk about incentive.

Because Bendix, Kansas City, is a
long term prime contractor for the
AEC, we can say littde here about our
products except that they are advanced
electronic, clectro-mechanical Jdevices de-
signed and manufactured to extraordi-
narily high levels of reliability. After
only ten years we have hecome the city's
largest manufacturer, and we're sull ex-
panding. Recently-inaugurated programs
make most likely that we can offer you
a position that will fully utilize your
talents in design, production or super-
vision,

You should find our salary offer of
more than passing interest.

In general, we need electronic engi-
neers with at least a BS degree, although

a set of small problems that ave well worth solving . . .

‘@

in some openings a degree in physics
is acceptable. Experience should range
upwards of 5 years.

We welcome design and development engi-
neers qualified in the design and development
of miniaturized airborne electronic equipment,
radar, scrvo, video, 1F amplifiers or vacuum
tube applications.

Automation engineers with a degree EE or
physics would be well-advised to lcarn about
our current major expansion into fully auto-
mated testing of clectronic assemblies.

Vacruum tube application engineers will
find us awentive when they speak of their
work in ruggedized sub-miniature tubes, planar
triodes. thyratrons or special purpose micro-
wave tubes.

Reliability engineers (preferably with an
clectrical degree and at least 7 years experi-
cnce, including some statistical work) will
discover that our ever-increasing cmphasis on
reliability assures them a place in the sun.

We wish we could present all the
facts you'll need to weigh, but we find
we’'ve barely started. There's much more
to say . . . how the Bendix environment
stimulates professional creativity and
personal progress, how this area provides
pleasant, easy-going, economical living,
educational advantages, cultural and
recreational facilities, etc. . . . but these
can wait. For the moment let us simply
assure you that—in far less time than
you think—you and your family will
feel at home here.

We're ready to get very specific re-

garding your financial incentive. We
must first hear from you. May we,
soon?

Write Mr. T. H. Tillman, Professional Pers
sonnel. Bendix, Box 303-FZ, Kansas City,
Missouri.

?ﬂ/j‘/

AVIATION QORPORAYION
Tply Ty o

KANSAS CITY DIVISION




EMPLOYMENT OPPORTUNITIES
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Ideas are the life-blood of an operation devoted exclusively
to diversified electronics research, development and produc-
tion. So it’s logical, we think, for the project engineer to see
his idea to completion . .. from design through construction
through field testing (and sometimes, alas, back to the draw-
ing board). The effectiveness of this project approach is
illustrated by our achievements in military and industrial
electronics. If you generate sound ideas and would like the
opportunity to follow through on them. .. and if you like the
idea of living beneath bright, sunny skies the year around . . .
write to Mr. Kel Rowan, Department A-3

@ MOTOROLA

Electronic Engineers, Mechanical Engineers, Physicists — SYSTEM ANALYSIS, DESIGN
AND TEST—Radar @ Missile Guidance ® Navigation ® Combat Surveijllance ®
Communications @ Field Engineering ® Data Processing and Display — CIRCUIT
DESIGN, DEVELOPMENT AND PACKAGING — Microwave ® Pulse and Video @
Antenna ® Transistor ® R-F and I-F @ Servos @ Digital and Analog
TECHNICAL WRITERS AND ILLUSTRATORS, QUALITY CONTROL ENGINEERS, REL!-
ABILITY ENGINEERS

Motorola also offers opportunities at Riverside, California and Chicago, lllinois

8201 E. McDowell Rd. Phoenix, Arizona

)

PROFESSIONAL '
SERVICES

MEASUREMENTS
Revearch & Manufacturing Engineers
Harrs W Houck
Np ni I moan

I I I In<irutnents
Bocnton, New Jersey

TELECHROME MFG. CORP.
Elcctronic Design Specialists
OLOR TELEVISION EQUIPMENT

5 me Xpot Seannets, Color Synthesizers, Keyer
Mouito > Osciiluscope and  Related  Apparat
I'e . ) Guided Missile

doR T

t )

pkin Cliiman, Pres. & oo of ting
N} < e A 1 L.t

AP |

YARDNEY LABORATORIES, inc.
Pivnecrs in Compaet Power’

Flectro-Chemical Generators of Energy
N willarattg to wesqualia® ¢

0 48 Leonard  Street Worth 65-3100
New York 14, NUY R 1

FOR ADDITIONAL

INFORMATION
About Classified Advertising

Conlact
The WheCrao Il
O/ /ice ///ea rest ou.

ATLANTA, 3—1301 Rhodes-Haverty 8ldg.
JAckson 3-6951
M. H. MILLER
BOSTON, 16—350 Park Square
HUbbard 2-7160
D. J. CASSIDY
CHICAGO, 11—520 No. Michigan Ave.
MOhawk 4-5800
W. J. HIGGENS—D. C. JACKMAN
CLEVELAND, 13—1164 llluminating Bldg.
SUperior 1-7000
W. B. SULLIVAN—T. H, HUNTER
DALLAS, 1—1712 Commerce St., Vaughn Bldg.
Riverside 7-5117
GORDON JONES—F. E. HOLLAND
DETROIT, 26—856 Penobscot Bldg.
WOodward 2-1793
D. M. WATSON
LOS ANGELES, 17—1125 W, 6 St.
HUntley 2-5450
P. M. BUTTS

NEW YORK, 63—500 Fifth Ave.
OXford 5-5959

H. T. BUCHANAN—R. P, LAWLESS

PHILADELPHIA, 3—Six Penn Center Plaza
Ocust 8-4330
T. W. McCLURE—H. W. BOZARTH

ST. LOUIS, 8—3615 Olive St.
JEfferson 5-4867
SAN FRANCISCO, 4—68 Post St.
DOuglas 2-4600
R. C. ALCORN
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Equipment
Spotting
Service

This service is aimed at helping
[ you, the of ""SEARCH-
LIGHT”, to locate Surplus new
| and used electronic equipment

reader

and components not currently
advertised. {This service is for
USER-BUYERS only). No charge
or obligation.

How to use: Check the dealer ads
to see if what you want is cur-
rently advertised. If not, send us
the specifications of the equip-
ment and/or components wanted
on the coupon below, or on your
own company letterhead to:

SEARCHLIGHT EQUIPMENT
SPOTTING SERVICE
| ¢/o ELECTRONICS—
Classified Advertising P, O.
Box 12, Naw York 36, N. Y.

will  be
I brought promptly to the atten-

Your requirements

tion of the equipment dealers ad-
vertising in this section. You will

| receive replies directly from

them.

NO CHARGE ¢
NO OBLIGATION

| SEARCHLIGHT EQUIPMENT SPOTTING
SERVICE, ¢/o Electronics, 330 W. 42nd St.,
New York 36, N. Y.

Pleasc help us to locate the following used
equipment:

I TITLE ...

| COMPANY

[
| STREET

Y A e e e e

SEARCHLIGHT'

CONTACTS

FOR THE FIELD OF ELECTRONICS

MAGN[]S FOR ALL INDUSTRIES

We manufacture all sizes of magnets to

any specifications.

Send inquiries to: M-9911

Classified Adv. Div. of ELECTRONICS—P.0. Box 12, New York 36, N. Y.

SEARCHLIGHT SECTION

(Classified Advertising)

BUSINESS OPPORTUNITIES

EQUIPMENT - USED or RESALE

For Your Test l«nrh fe = l?rand New L | N co LN

Jund 2 KM 1o - * =4 U. S. Navy

amps. 115 \n]l |Aun 1"’ e n ‘ Surplus 750 AMP 28.5 V.D.C

Cy P Rall Bear- ‘Y

ng Constmetiom, gA* — POWER SOURCE

rz"",l:‘ll"‘;': “("!i"\l :or( R’ = tm Designed for continuous duty for testing serv-

10240, Welded  steel & S » . ice. pround power unit. hattery charging,

mounting base. 137 L. x SHIP WT. 400 LBS. aireraft starting,  Ball Bearing Construction
87w IStME RPM. 27 Dia, Shatt, 5 Gruove V Relt

Ao, Su e erator Fulley.

Monnted o1 Base with NOW $ 50 NOW

311 Motoy Cy.1 M ONLY Worth $ 00
3P Mator 61 4y 3 P'h $820 ONLY

LT “FN&'B" ‘(‘:"”‘mlu'(: F.0.8. Chicago F.0.B. Chicago

New Cataloq! Sensational

FREE!

valucs on war surplus &
n2w equipment. Write today.

GROBAN SUPPLY CO., Dpt. EM-2

1139 S. Wabash Ave.

Chicago 5, 1l

Money saving p-ices on tubes. TV, Radio, Trans-
mitting, and Industrial Types. New, [st quality,
guaranteed. Top name brands only. Government
surplus and commercial test, lab, and communica-
tions equipment in stock, Sell us your excess tubes
and equipment. Unused, clean tubes of all types
wanted. Send specific details in first letter. Write
for ‘‘Green Sheet’ catalog 25¢.
BARRY ELECTRONICS CORP.

512 Broadway WA 5-7000 New York 12, N. Y.

RADAR

From Stock Delivery
Skysweep Antenna Pedestal. SCR 581 & 784
Search-track  Radars. MPN-IB GCA. APS-10,
APS-31. APS.33 Airborne.
Navy Weather-Eye Radars

RADIO RESEARCH INSTRUMENT Cco.
550 Fifth Avenne. N. Y. 36, N. Y. Judson 6-469¢

— RATES — |

DISPLAYED

The advertising rate is $21.75 per inch for
hverti cept K

Vinent

1 lovment Ope Tt e 2867 per  ine

subject Ageney € nission
UNDISPLAYED

$2.10 per dine. minimum 3 lines. To figur
iy \y unt average words u

Poxitions Wonted take (f of ubave rate

Discount of 107 if full payinent i- made In

1 for o nsecwt ive insertion
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PURCHASING AGENTS
ENGINEERS—EXPERIMENTERS—DESIGNERS
Please look in your back Engineering is-
sues of Blectronics for onr ads that have
not been changed Yor years,

@ sWestinghouse Motors
1/40 HP

(removed from business nmchines)$3'75
$3.00 each in lots of 10.
WESTON self generating cell
list price $22.00 our price. .

HAYDON DC Motor, part of a

.$4.50

$60.00 timing unit. . $9.50
____motor ajone costs 32.00
TRANSFORMER 110 220v to 32/i6v
60 amps., 2 KVA, Shipping Wt 92 Ihs. .$30'°°
Protect your Test Eguipment
50W Isolation Transformer $2.00
We are the oldest and one of the

200 Micro Switeh Distributors
Tremendous stock for immediate delivery

We are distributors for

Potter S Brunmfield, ine.

We have practically all types of Reloys
in large quantities, ready fo deliver.
—No waiting.

BLAN

EST. 1923

INCLUDE
POSTAGE
64 K Dey St.
New York 7
N. Y.

NP NSNS NS NSNS NN
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CIRCLE 97 READERS SERVICE CARD

249 Terhune Ave., Passaic, N.J.

: $750.00

PRICE
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Professional Services

CLASSIFIED ADVERTISING
F. J. Eberle. Business Mgr.
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(Used or Surplus New)

For Sale 121
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Armour Research Foundation of Illinois.
Institute of Technology................ 118

Barry Electronics Company. 121
Bendix Aviation Corp..

K. C. Division................ 119
Blan ......... ... ... oo o o Lird]
Bristol Company 118
Fideclity Personnel Service............... 118
Groban Supply Company.............. ..o121
Instruments for Industry, Inc............ 119
Motorota Inc.., Western Mllltary

Electronics Center ................ 120
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* See odvertisement in the June, 1958 Mid-Month
ELECTRONICS BUYERS' GUIDE for zomplete line
of products or services.

This index is published as a service. Every care is taken
to make it accurate. hut ELECTRONICS assumes no
responsibilities for errors or omissions,
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