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With -5 p- signal generators, frequencies
are directly set and read on one dial.
Output voltage is directly set and read.
No calibration charts are required. Most
-hp- generators offer internal pulse,

FM or square wave modulation ; some
include external pulsing and FM’ing.
New -5p- 626A (10to 15.5 KMC) and
628A (15to 21 KMC) offer 10 mw
output, SWR 1.2.

-hp- signal generators outsell other
signal sources by approximately 2:1.
Engineers report the reasons are simpler
operation, versatility, trouble-free
performance, and exceptional value.

| Instrument | Frequency Range Characteristics Price
]
Output 0.1 uv to 1 v into 50 ohm load.
'_ -hp-608C | 1010 480 MC | CW, pulse or AM mod. Direct calibration. [* 950.00 o
| Qutput 0.1 uv to 0.5 v into 50 ohm load.
| -hp- 608D ‘ 10 to 420 MC CW, pulse or AM mod. Direct calibration 1,050.00
b and crystal calibrator check
QOutput 0.1 uv to 0.5 v into 50 ohm load. [
-hp- 612A 450 to 1,230 MC Pulse, CW or amplitude modulation to 5§ MC 1,200.00
— [ Direct calibration. |
I Qutput 0.1 uv 0 0.223 v into 50 ohm load. |
|_he- 8144 : 800 to 2,100 MC Puise, CW or FM modulation. Direct calibration. 1.950.00
T
~ Qutput 0.1 uv to 0.223 v into 50 ohm load. i
'h_P b16A 1,800 to 4,000 MC Pulse, CW or FM modulation. Direct calibration. 1,950.00
Output 0.1 uv o 0.223 v into 50 ohm load. |
-hp- 618B 3,800 to 7,600 MC Pulse, CW, FM or square wave modulation. 2,250.00
Direct calibration. |
QOutput 0.1 uv to 0.223 v into 50 ohm load. L'
-hp- 620A 1 7,000 to 11,000 MC Pulse, CW, FM or square wave modulation. 2,250.00
I Direct calibration.
I
5,925 to 6,575 MC; Output 70 uv to 0.223 v into 50 ohm load.
-hp- 6238 ‘ 6,575 to 7,175 MC; | FM or square wave modulation. 1,900.00
7,175 to 7,735 MC Separate power meter and wave meter section.
Output 3.0 uv to 0.223 v into 50 ohm load.
~hp- 624C 8.500 to 10,000 MC Pulse, FM or square wave modulation. 2,265.00
Separate power meter and wave meter section.
{ ’ Output 1 puwatt to 10 mw. Internal or external
-hp- 626A 10,000 to 15,500 MC pulse, FM, or square wave modulation. 3,250.00
! Direct calibration.
Output 1 guwatt to 10 mw. Internal or external
-hp- 626A 15,000 to 21,000 MC pulse, FM, or square wave modulation. 8,250.00
Direct calibration. o

4055A PAGE MILL ROAD

Your -hp- field engineer has complete data on all -hp- generators. Or, write direct.

HEWLETT-PACKARD COMPANY
PALO ALTO, CALIFORNIA, U. S. A.

CABLE ““HEWPACK' ¢ DAVENPORT 5-4451

FIELD ENGINEERS IN ALL PRINCIPAL AREAS

complete coverage, outstanding value
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Autotransformers

A new 20 ampere model of the popular
Variac types W2, W5, and W50. Wrought me-
tallic parts for improved mechanical properties.
Better heat transfer between coil and base —
brush and radiator. Ball bearing models are
stock items. Motor Drives are available. A//
with exclusive DURATRAK Contact surfaces
for long, trouble-free life with low maintenance.

e —e

w20 W20M W20MT3 W20H W20HM W20HMT3
Uncased Cased Portable Uncased Cosed Portable For back-of-panel use
' n | 15 2 i 23 2 3 i i
EECINVoltage _ s ] — ' v | 20 Type W20 VYariac on sv«ntchboa@s or built
Load Rating (kve) 3.0 30 N 24 | 24 B 115-Voit Input; 3 KVA, 25 Amp. Max. Current  1nto cther equipment.
Output Voltage | 0135 0-135 0135 | 0270 0-270 0-270 W20 simil - s and dial Also usable on table
>0 | on T o Tt similar except for terminals and dia
Rated Current (amp) 20 20 20 8 8 8 ( P ) or bench.
- — £ 3 - ¥ =g ¥ . & _"
Maximum Current (amp)* 26 26 20 10.4 10.4 8 .
e S—— — -_— Essential Dimensions
No-Load Loss a' 6c. (w) 27 2z 27 | e L Types W20, W20M, W20H and W20HM Variacs
. 0.115 0-115 0-230 0-230
Dia! Calibrationst 0-135 0-135 0-135 0-270 0-270 0-270 !
Angle of Rotation (deg.) 320 320 320 320 320 320
- | e S L SRSl ISR | .
No. Turns on Winding 170 170 170 340 340 340
D-C Resistance of Winding (12) 0.21 0.21 0.21 1.6 1.6 1.6
= el b U | S S e e N wil e
Driving Torque (0z.-in.) 55-110 55-110 55-110 55-110 55-110 55-110
SRS | TSGR O | — g =T
Net Weight (Ibs.) 21 24y 28Y% 20V 23% 27
Code Word  FEDAL FEDER | FEDOM | MEPAL | MEPER MEPOM
Price $45.00 | $58.00 | $87.00 | $47.00 $60.00  $85.00
*For "0 to line-voltage™ connection only. Types W20 and W20H Vatiacs are approved by the Underwrilers’ Laboratories. Ay
tPortable (MT3 and AMT3) models are wired for over-voltage con Afl Type W20 Variacs can be supplied with ball bearings. Add - o b O e
nections and have coriesponding dial scales. Line voitage conne suffix B8 to type number. and following surcharge to prices: —
fions and dials suppired on special order Single. $8.00; 2-gang, $10.00; 3-gang, $12.00.
Replacement Brushes — W20; W20M; W20MT3 = Type VBT-8, $2.00 W20H; W20HM: W20HMT3 = Type VBT-12, 52.00 Type W20G3M Cased Model in aluminum case o7y
0 - Variac ¢amel finish. Twul_knockouts on end
y Essential Dimensions Type W20-Ganged Variacs - . and one on each side for conduit or
' s e ] armored cable. Front half of case easily
Somm 13 e TR =
. — pemt e i 5 removed. Simple o install on wali,

3 benct or behind pade .

Tt weouTs

M VARIAC @

UTOTRANSFORMER

Type W20G2 Variae
2-Gang Type 420
(W20HG2 similer
except for tenminalks)

3.gang 2-uang 3-gang
W20G2 W20G2M W20G3 W20GIMm W20KG2 W20HG2M W20HG3 W20HGIA
Uncosed Cosed Uncosed Cased [} Uncasexi Cosed Uncased Cosed
Input Voltage | 18 s 230 Some as 1 1s 230 Some o3 230 230 A40 Same as 230 460 Same as
w2062 | | w2063 W20HG? w2046
- o - & _ 1 1 1 . - | = = _ !
Load Rating (kva) & 5.2 [ Some as 9 10.4 Same as 4.8 4.2 au Some as 7.2 8.3 Sama oy
{parallel) | {Delta) | (Seriss) W20G2 {Parallel) (88 401 W20G3 {Parallei} | (Delta} {Series) W20HG2 {Parailel Y W20HG3
Dial Calibrations 0-10 0-10 0-10 0.10 0.0 f 0-10 0-10 0-10
Driving Torque {oz.-in.) | 110-220 110.220 165-330 165 B 110.229 110-220 165.330 165-330
—— e ¥ e - il . "> = S 3 —_
Net Werght (Ibs.) 434 a8 64% 71 | 4 45 61 67
- Code Word | - FEDAL - FEDAL | FEDAL |  FEDAL [ MERAL MEPAL MEPAL MEPAL
GANDU BONDU GANTY BONTY GANDU BONDU GANTY BONTY
B — — R — = 4 e— = S e —— = — -
Price $100.00 $125.00 | $147.00 $175.00 - $104.00 $129.00 $153.00 $181.00
| — }

Tmweos  GENERAL RADIO Company.Z Dy A

4 2 v u WE SELL DIRECT. Our District Sales
(Type W20HMT3 similar except for dial) ] - Year Offices are stafted by engineers especially
NARUENEIIGERSIREVICTEE 275 Massachusetts Avenue, Cambridge 39, Mass., U.S. A, P ]1)‘zrmnty trained to help you in the setection of instru.
put receptacle, ON-OFF switch, over- 4 = ments and measu.ing systems best suited

load circuit breaker, heavy.duty 3-wire NEW YORK AREA: Tel. N.Y. WOsth 4-2722, N. J. WHitney 3-3140 CHICAGO: Tel. Village 8-9400 -, ®
line cord and plug. PHILADELPHIA: Tel. HAncock 4-7413 WASHINGTON, D. C.: Tel. IUniper 5-1088
SAN FRANCISCO: Tel Wititecliff 8-8232 LO5 ANGELES 38: Tel. HO!lywaod 9-6201
In CANADA, TORONTO: Tel CHerry 62171

Praduct. g to your needs. We welcome your inquiries —
will help solve your problems.

CIRCLE 1 READERS SERVICE CARD
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a multi-plant organization,

with the most up-to-date

equipment and the greatest

experience ... produces the nation’s

widest range of Industrial Slides

priced right every time.

1-10 days from request to delivery of prototypes. 2-3 weeks for production.

= F

FAST DELIVERY: RESEARCH & DEVELOPMENT UNCONDITIONAL GUARANTEE TREMENDOUS
Prototypes — 7 to 10 days, Produc- Constantly designing, testing, All Grant Slides guaranteed VARIETY OF SLIDES
tion — 2-3 weeks. improving. against defects in workmanship Standard and Special Types . . .
and materials. priced right every time, too.

The nation’s first and leading manufacturer of slides.

GRANT INDUSTRIAL SLIDES

Write for your copy of Grant’s Industrial Slide Reference Catalogue.

GRANT PULLEY & HARDWARE CORP, 23 HIGH STREET, WEST NYACK, N. Y. 944 LONG BEACH AVENUE, LOS ANGELES 21, CALIF,
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’:ﬁ] @W Transistorized Power Supplies

|

Nine models available in 6, 12 or 28V
nominal outputs, 2:1 adj, range, output
power levels approx. 15, 30 and 50 watts,

Ripple: .01% maximum
Response time: 50 microseconds

Regulation; + V4% for line and load
change combined

Meters: Optional on 50 watt units

Prices: From $165 to $240 depending on
model and rack or cabinet mount

ENT DC POWER SUPPLIES

E‘E of ALL-TRANSISTOR CIRCUITRY

LOW-VOLTAGE HIGH-CUR

with the PERFORMAN(

utmost reliability, minimum ripple, and very fast response in lighter,

{
smaller pai:ka ¢

DC sourtes
s. And these new, compact power packs are fitted with the Zener
circuit that assures the == 0.25% regulation accuracy and high
to 1 output voltage range gives these supplies an application range
ed. The all semi-conductor design provides the excellent ripple and

diode referen
stability. 'IJI}he
that is uns;;rpa
response propeities that rule out line and load transients. An exclusive protective
circuit prevents short-circuit damage to the transistors. 15 and 30 watt units come in
single or zual ack mount, or in cabinets. 50 watt units have provision for remote
sensing. 1D0 dnd 200 watt units will be available shortly (90 days).

Full information on this important advance in low voltage, high current technology
is now in prini.| Ask your Sorensen representative for full data, or let us mail it to

you direct‘ :

s | e
o

Model G6-2

S

CONTROLLED POWER FOR
SORENSEN & COMPANY, Inc. Richards Avenue, South Norwalk, Connecticut RESEARCH AND INDUSTRY

In Europe, contact Sorensen-Ardag, Eichstrasse 29, Zurich, Switzerland, for all products including 50 cycle, 220 volt equipment

ELECTRONICS enagineering issue — November 21, 1958 CIRCLE 3 READERS SERVICE CARD] 5
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SILICON RECTIFIERS

for missile and other highly critical applications
Raytheon Solid State Diffused Junction Silicon Rectifiers offer you:

specify

o demonstrated dependability of performance e ready availability in production quantities
throughout the industry e minus 65°C to plus 165°C operating

e Drecise junction gradient for specific applications temperature

o flat junctions for uniform control of e storage temperature up to 175°C
characteristics o welded hermetic seal

7/16” STUD TYPE WIRE-IN-TYPE

]

.070"Dia
.(Oro125"Dia.

o= "
G0 % 0.435
=:1 ;'g Dia. max

7/16"
Hex.(AF)

Peak Operating Ave. W Reverse Current Peak Operating Ave. Rectified Reverse Current
TYPE Voltage Current (Max.) at TYPE Voltage Current (Max.) at
—65°C to 4 165°C | 25°C , 150°C | Specified PIV, 25°C —65°C o +165°C | 25°C |, 150°C | Specified PIV, 150°C
Volts Amps. | Amps. pA Volts mA mA mA
1N253 95* 3.0 | 1.0* 10 1N536 |~ 50 750 | 250 0.40
1N254 190* 1.5 | 0.4* 10 1N537 100 750 | 250 0.40
1N255| 380* 1.5 | 0.4* 10 1N538 200 750 | 250 0.30
1N25 570* 0.95| 0.2* 20 1N539 300 750 | 250 0.30
CK846 100 35| 1.0 2 1N540 400 750 | 250 0.30
CK847 200 35 ] 1.0 2 i1N1095 500 750 | 250 0.30
CKg4s8 300 35| 1.0 2 1N547¢ 600 750 | 250 0.35
CK849 400 35 ] 1.0 2
CK850 500 35| 1.0 2
CK851 600 351 1.0 2 IN538, IN540, 1N547 available to MIL specifications. ~ TSame as IN1096
R

IN253 through 1N256 avaitable to MIL specifications. *to +135°C

@ SEMICON DUCTO R DIVISION NEW YORK:..... veesenenns 589 Fifth Ave., Plaza 9-3900

Needham Heights, Massachusetts CHICAGO: 9501 Grand Ave., Franklin Park, NAtional 5-6130

SILICON AND, GERMANIUM DIODES AND TRANSISTORS « SILICON RECTIFIERS LOS ANGELES: 5236 Santa Monica Bivd.,, NOrmandy 5-4221
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BUSINESS BRIEFS

ELECTRONICS NEWSLETTER

ARMY will start testing next spring at Laplata, Md.,,
a “tapered aperture horn antenna” that will
be 844 ft long, 506 ft wide and 253 ft high.
Design, says the Army Signal Corps, is a radical
break with conventional curtain antennas. It
was developed by Developmental Engincering
Corp. for the Army’s strategic long-range com-
munications circnits, with particular cmphasis
on anti-jamming characteristics.

DATA HANDLING systems on order by savings
banks will be transistorized by 1960, Teleregister
Corp. tells Erecrronics. Firm savs threc castern
banks that had ordered systems using tubes and
magnetic drum memories have agreed to wait
two years for the new equipment. Systems
planned are on-line; they will process deposit
and withdrawal transactions as they take place.

MANNED SPACE CAPSULE CONTRACT may
be awarded after January 1, 1959, according to
the National Aeronautics and Space Admiuis-
tration. NASA was host carlier this month to
38 firms for a discussion of preliminary specifi-
cations. They were mvited to submit proposals
for long-term development of a space capsule
suitable for manned satcllite flight.

SPACEBORNE magnetic tape recorder, small
cnough to be held in one hand but able to

i S ARy
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RECEIVER PRODUCTION
(Source: EIA) Oct. 31, ‘58 Oct. 24, '58 Nov. 1, '57
Television sets, total ........ 121,465 121,267 152,306
Radio sets, total ........... 306,977 310,148 399,1%
Auto sets .......... 56,071 75,073 131,327
STOCK PRICE AVERAGES
(Source: Standard & Poor’s) Nov. 5, /58 QOct. 29, ‘58 Nov. 6, '57
Radio-tv & electronics ...... 66.41 62.99 41.79
Radio broadcasters .......... 77.48 73.39 50.79

ELECTRONICS engineering issue — November 21, 1958

store three million picces of data, has heen
announced. Lockheed Missile Svstemns division,
the developer, said the device could record and
store vital data when a spacccraft was out of
radio contact with the carth and then, on com
mand, unload the information in onc-sixth the
time it takes to record it

GOVERNMENT demand for data processing svs
tems is growing, with strong emphasis on infor-
mation storing and retricval units. This was
reported at the recent 1958 Computer Appli-
cation Symposium in Chicago sponsored bv
the Armour Rescarch Foundation. At the end
of last year some 120 systems were reportedly
in usc by the U. S. Government, involving
about $30 million in annual rentals and $9 mil-
lion worth of purchased equipment. As of last
June, more than 150 data systems were in the
approved or advanced planning stages.

TWELVE COMPUTER CENTERS arc being
established for university scientists on a regional
basis by the National Science Foundation. Iiscal
59 budget of NSI includes S1.5 million for
university computing facilitics, and the agency
expects the program to run two additional vears.
First center will be set up at the University of
North Carolina with a $500,000 grant for pur-
chase of a Univac 1105.

i
i
o
=

v
i

Totals for first nine months

1958 1957 Percent Change
Receiving tube sales ....... 291,718,000 341,663,000 14.6
Transistor sales 30,387,277 18,842,300 +61.3
Cathode-ray tube sales ... . 5,844,665 7,308,552 —20.0
Television set production .. .. 3,572,189 4,589,164 —22.2
Radio set production ......, 8,178,821 10,764,454 —24.0
TV set) sales s ioe e mt g o - 3,468,090 4,452,041 -22.1

Radio set sales

(el @) - - s coo 4,903,676 5,840,372 —16.0

URES NE) '\



Tv camera picks up medel of airport runway lighting, projects to pilot in trainer

Tv Aids Airport Simulation

CompinaTioN of flight-trainer tech-
niques and industrial tclevision is
helping  Airways  Modernization
Board check out proposed systems
for runway and approach lighting.

Approach, landing and takcoft
simulator, built for AMB by Do-
man Helicopter, was unveiled late
last month at National Aviation
facilities Experimental Center in
Atlantic City, N. J.

Simulator, dubbed Dalto, is
made up of threec major subsystcis.
Curtiss-Wright ~ P3A  part-task
trainer (which “flies” like a B-25)
is onc end of the system. The
other is a 57-ft-3-in. moving belt on
which various runway lighting con-
figurations arc set up. Connecting
the two is a tclevision system pro-
vided by General Precision Labora-
tories.

Runway lights arc simulated by

raised fluorescent dots which are
ilhuninated by ultraviolet light.
Strobe beacons are simulated by a
row of small ncon bultbs which arc
flashed by a sct of commutating
contacts under the belt.

Belt movement is controlled by
the trainer, simulating  craft’s
ground spced. The camera (fore-
ground in the picture) is also
slaved to the trainer through three
synchro chanucls, providing azi-
muth, roll and pitch. Curtiss-
Wright developed the conversion
kit that slaves the camera and belt
to the trainer.

A translucent filter (background
m the picture) simulates conditiong
of fog, haze and other weather.
Forward visibility can be varicd
from 300 to 2,600 ft. Aircraft alti-
tude of 0 to 300 ft can be simu-
lated; if the craft is higher, the pilot

sces no picture at all.

The picture as scen by the
camcra is projected onto a 10-by-
10-ft screcn in front of the trainer,
where the pilot sees it through his
windscreen. The 57 ft of belt pro-
vide 17,000 ft of airspacc—3,000 ft
of approach, 10,500 ft of runway.
and the rest black. First usc will be
to check out five different lighting
configurations now under considera-
tion. Actual pilot “touchdowns”
and pilot opinion will both be con-
sidered in evaluating the patterns.

The Dalto system, excluding the
tramer and conversion kit, sells for
“under $50,000.” The conversion
kit costs in the neighborhood of

$7,500.

Soviet Discloses
Lunar Probe Gear

SoviEr LUNAR probe instrumenta-
tion was recently disclosed by a
Danish  Communist  newspapcer
which quoted Moscow Planctarinm
scientist Vitaliy Bronshten.

Bronshten told the paper that
Soviet scientists werc working
energetically on a moon rocket
which they expect to fire soon, that
the rocket would be similar in size
to the Sputnik IT rocket, weighing
about a half ton, and that two
rocket  variations were  being
readied.

He said one was intended to
land on the moon, the other to
orbit thc¢ moon and return to
carth.

The Russian was quoted as enu-
merating these instruments:

e Gear for determining the
moon's mass and conductivity of
heat and electricity.

e Apparatus for iuvestigating the
moon’s surface and discovering

(Continued on p 12)

TRANSISTOR AND TUBE SALES, MONTHLY

EMPLOYMENT AND EARNINGS

(Source: EIA) Sept., ‘58 Aug., ‘58 Sept., '57 (Source: Bur. Labor Statistics) Aug. '58 July, '58 Aug. ’57
Transistors, units ... ........ 5,076,443 4,226,616 3,231,000 Prod. workers, comm. equip. . .. 354,900 340,600 409,800
Transistors, value .......... $10,811,412 $9,975,935  $6,993,000 B0 ol VTGS, GO, % $82.39 SRS ST

ivi S e 40,061,000 30,456,000 44,382,000 [
i e, Whis Av. wkly. earnings, radio .. ... $81.40 $80.39 $75.81
Receiving tubes, value ....... $33,951,000 $25,442,000 $35,545,000
Picture tubes, units ......... 891,803 713,458 1,071,662 Av. wkly. hours, comm. ...... 39.8 39.2 39.9
Picture tubes, value ......... S17,704,289 514,190,878 320,819,036 Av. wkly. hours, radio ....... 39.9 39.6 39.9
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LAMBDA'S ALL-TRANSISTOR LINE

Delivered now + Guaranteed for five years

OUR NEW POWER SUPPLIES

No internal blowers

0-

o Ambient 50° C at full rating.
# High efficiency radiator heat sinks.

e Silicon rectifier.

® 50-400 cycles input.

® Special, high-purity
electrolytics.

Voltage Bands . .
Line Regulation . .

Load Regulation . .

AC Input

A N

fal 11

LAMBIDA
REGULATED POWER SUSPLY

MOBLL

0-32 VDC
1 AMP

o Short-circuit proof.

& LT+1085M &
&

No moving parts

0-2 AMP

e Compact. Only 32" panel height.

@ Protected by magnetic circuit breakers,

foil, long-life signed to MIL-T27A.

® Hermetically-sealed transformer. De-

CONDENSED DATA

.0-8, 8-16, 16-24,24-32 VDC
. Better than 0.15 per cent or 20 millivolts

(whichever is greater). For input variations
from 105-125 VAC.

.Better than 0.15 per cent or 20 millivolts

(whichever is greater). For load variations
from 0 to full load.

105-125 VAC, 50-400 CPS

= <

Electrical Over-
load Protection . .

Thermal Over-
load Protection . .

...........

R ST

Send for complete LAMBDA L T data.

11-11 131 STREET
INDEPENDENCE 1-8500

Mode! LT 1095 $285
Mode! LT 1095M (metered) $315
Model LT 2095 $365
Model LT 2095M (metered) $395

@ All transistor. No tubes.
o Fast transient response.
® Excess ambient thermal protection.

e Excellent regulation. Low output impedance.

Low ripple.
o Remote sensing and DC vernier.,

.Magnetic circuit breaker, front panel

mounted. Unit cannot be injured by short cir-
cuit or overload.

.Thermostat, manual reset, rear of chassis.

Thermal overload indicator light,front panel.
31" Hx 19" Wx 143" D

LUt P R R o R

COLLEGE POINT 56, NEW YORK

LAMBDA Electronics Corp.

Cable Address: Lambdatron, New York
CIRCLE 5 READERS SERVICE CARD
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WESTON INSTRUMENTS: STANDARDS OF

STABILITY IN SCIENCE AND INDUSTRY

Model 1482

USE WESTON INDUCTRONIC"®

components and systems

The Weston Inductronic System of D-C amplification is a
precise method of low-level measurcment and regulation. It
is designed for industrial and laboratory processes requiring
high standards of service . . . stability . . . sensitivity . . . spced
of resolution. Coupled with appropriate transducers, Induc-
tronic units can achieve many unusual applications which
would otherwise be impractical. Review and comment by
Weston engincers on any special requirements are offered
without obligation.

INDUCTRONIC D-C AMPLIFIER (MODEL 1411) is the basic com-
ponent of Weston Inductronic Systems . . . the electronic equivalent
of a potentiometric system. Plug-in Standards are available for
ranges from 2 microamps to 1 milliamp, or 10 microvolts to 1 milli-
volt. Accuracies run as high as 0.1%. Output is bi-directional. Either
side may be grounded. On most ranges, response time is 20 milli-
seconds or less, Model 1411 is not sensitive to line voltage varia-
tions, input frequency disturbance, or tube characteristics—due to its
unique method of full feedback null-balance.

INDUCTRONIC PRODUCT RESOLVER (MODEL 1482) is a precise
A-C to D-C transfer standard. It provides an output proportional to
the product of two independently varying A-C or D-C voltages. Even

10 CIRCLE 6 READERS SERVICE CARD

at low power factor, rate accuracy falls within 0.2%. An electrody-
namometer instrument mechanism is used as the translational device
operating into a full feedback amplifier (similar to Model 1411). Its
field coils are rated in single ranges from 50 milliamps to 5 amps.
Voltage ranges are 20 ohms per volt. The response time of the
entire system is approximately 20 milliseconds.

Write for Weston Catalog B-36, containing detailed infor-
mation on these and other Inductronic systems and compo-
nents. Address: Weston Instruments, Division of Daystrom,
Inc., Newark 12, N. J. In Canada: Daystrom Lid., 840 Cale-
donia Rd., Toronio 10, Ont. Export; Daystrom Int'l., 100
Empire St., Newark 12, N. J.

WESTON
S ienceridi
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/]V/VLABZE' in all standard sizes and special sizes to order

he New ARNOLD 7 Aluminum-Cased Tape Cores
give you 4 BIG ADVANTAGES ... at no added cost!

@ NEW COMPACTNESS in Aluminum-Cased Cores permits you to @ 1000-VOLT BREAKDOWN GUARANTEED!

design for greater miniaturization, yet retain the distortion-free The Arnold 6T Core employs a strong, inert covering with hard
strength of an aluminum case that resists winding stresses gloss finish which carries a 1000-volt breakdown guarantee. Suit-
Overall dimensions are smaller than older types of aluminum able radii and the elimination of sharp corners insure against
cases and comparable in size with plastic-cased cores. cutting the winding wire’s insulation. Its hard non-cold-flowing
finish protects the covering against cuts. Both features guarantee

@ HERMETICALLY SEALED, with Bullt-in Protection against shock against shorted wiring.

and vibration, Arnold 6T Cores provide the most complete
protection against deterioration of magnetic properties available @ MEETS MILITARY "SPECS" for Operating Temperatures and
on the market. Strain-sensitive core materials are completely Temperature Rise.

surrounded by an inert shock absorbent, hermetically sealed The Arnold 6T Core fully meets the requirements of military
within the cases. Trouble-free performance is virtually assured, specifications Mil-T-5383 or Mil-T-7210, wherever applicable.
even over long standby periods. 6T Core design further guar- These specifications call for case construction to withstand
antees that you can vacuum-impregnate your coils. ambient temperatures to 170°C, and 2 25° C temperature rise.

WSW 7319
Armold 6T Tape Cores are available in all standard 'P}]Eﬁ‘* ARNOLD ENG]NEER[NG« COMPANY .
sizes, and special sizes may be mate to order. . . PR S “ A4 i —— b
all guaranteed for size, hermetic seal, dielectri S

strength and temperature of operation.

@ We'll welcome your orders for prompt
delivery of pilot or production quantities.

L " - Eoe - ]
o s - 0 . X
- Main Office & Plant: Marengo, lllinois

4 Repath Padéc Division Plant: 641 East 615t Street, Los Angelas, Culﬂfg e
g L = A - § S

S ~ . District Sales Offices: il L
i Beston: 49 Waltham St., Lexington  Los Angeles: 3450 Wilshire Bivd. :
.. New York::350 Fifth Ave. Woashington, D.C.: 1001.15th ,,§"" NW. :_f&&ﬁg
SR N S S R e X ' R 5

S e T
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possible landing places for man-
carrving space vehicles.

® Instruments for determining
whether the moon has a magnetic
field similar to that of the earth
and the sun.

e Tv apparatus for viewing the
far side of the moon.

S

Paper spews out at 6 ft a minute as. ..

Army Installs
Speedy Printer

ELECTROSTATIC printing techniques
go to work for U.S. Army Signal
Corps in an clectronic teletype-
writer demonstrated last month by
the Army and developer Burroughs
Corp.

The high-speed unit, dubbed
Beta by Burroughs, can operate
at 3,000 words a minute. Signal
Corps will run it at only 750 wpm.

Beta combines keyboard send-
ing and clectrostatic rccording,
uscs the Baudot start-stop code.
Each character is clectrostatically
formed by a 5-by-7 matrix of wires.
Paper passes between the line of
72 matrices and a grounding plate
(or “anvil”), receives the 72 sets
of charges making up a single line
of type, then steps to an inking
station. Powdecred ink is picked up
by the charged arcas, then bonded
to the paper by a heated roller.

Each character is set up in all
72 matriccs at once; a coincident
positioning pulsc supplied to the
anvil selects the head or heads
which print. The charges for a
whole line arc deposited in con-
siderably less time than it takes to
step the paper from one line to the
next (at 3,000 wpm, the machine
prints 3 to 4 lines a second).

Theorctical top speed for the de-
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WASHINGTON OUTLOOK

NATIONAL AERONAUTICS AND SpacE Administration, only two months
old but already the center of a lusty controversy over its proposal to
absorb the Army’s space scientists, this week finds itself with disenchant-
ment on another front.

The Aircraft Industries Association charges that there are “restrictive
provisions on patent rights” in the new space agency law. The Associa-
tion wants Congress to put NASA patent policy in line with what it
regards as the Defense Department’s more liberal provisions.

Space Act of 1958 setting up NASA provides that any invention which
evolves from performance of work under NASA contracts—with minor
excepfions—is the Government’s exclusive property. On the other hand,
Pentagon rules gencrally allow contractors to retain title to an invention,
with the military services holding licensing rights.

Just last month the Pentagon liberalized its procurement regulations
to provide contractors even greater protection for trade secrets—that is,
“proprietary rights” to processing mcthods, trcatment and chemical
composition of materials, plant layout and tooling and other manufac-
turing sccrets.

Pentagon concern over this problem was stressed again last weck at
a special Washington conference called to spur R&D cffort in the
critical field of molecular electronics. Maj, Gen. M. C. Demler, Air
Force director of R&D, said that proposals from industry might involve
proprictary ideas. He emphasized that the armed scrvices were aware
of responsibilities in protecting industry rights.

NASA is now drafting a sct of procurcment regulations to govern its
industrial contract work. For the most part, NASA’s new rules will
follow policics set forth in the long-established Armed Services Procure-
ment Regulations, including such matters as contract negotiations and
administration, and allowablc costs and profits.

® Long-simmering controversy over the Renegotiation Act, under
which so-called “excessive” profits arc retritved from defense
contractors, is now moving from the courts back to Congress.

In the rush to adjourn last August, Congress rencwed the law
for six months to June 1959 without hearing all of industry’s
proposals to revise the act. However, the lawmakers did make
plans for a major study of the law next yecar before voting on its
extension again.

Professional staffers on the Joint Congressional Connnittec on
Internal Revenue will begin informal talks next month with
industry spokesmen. Open hearings will probably start a month
or so later.

Sweeping Democratic gains in the new Congress have dis-
couraged the hopes of some defense contractors for major
modifications of the law—including exemptions for incentive-
type contracts, the right to appcal beyond the Tax Court, and
a more definitive yardstick for determining so-called excessive
profits.

November 21, 1958 — ELECTRONICS engineering issue




VERSATILE, RELIABLE DIGITAL INSTRUMENTS

DC digital voltmeter
offers maximum reliability...
0.07% accuracy...
single-plane readout...and
many other advanced fealures

The Model 401 offers four-digit display with automatic polar-
ity indication and decimal placement ... Measures .0001
to 999.9 volts with 0.01% =1 digit accuracy ... Adjustable
least digit sensitivities of .1, 1, 10 mv... Average reading
time of one second ... Continuous, automatic standard cell
calibration . . . 10 megohms input impedance . .. Built-in
printer drive ... 10 times longer readout bulb life . .. No cir-
cuitry in readout for easy remote mounting ... Extra long
relay life assured by DC drive. Price: $2100.

KIN TEL manufactures an exceptionally complete line of
digital instruments. These “digital building blocks” permit
measurement of AC, ohms, ratios, and automatic scanning
of multiple inputs. Preamplifiers increase digital voltmeter
sensitivity to 1 microvolt DC and 10 microvolts AC. Buffers
permit driving typewriters, tape punches and printers, Com-
plete digital systems for data logging, missile checkout and
production testing are also available. The reliability and
accuracy of these precision instruments are assured by
KIN TEL's experience in designing and manufacturing more
than 10,000 “standard cell accuracy” DC instruments. Sales
and service are available nationwide. KIN TEL Engineering
Representatives in all major cities.

All-electronic
digital voltmeter
measures millivolt to kilovolt
with 0.1%, accuracy
...costs only $960

Four ranges: 0.000 to 1.599; 00.00 to 15.99; 000.0 to 159.9;
0000. to 1000 volts (manual ranging and polarity)...No
moving parts ... Digital in-line readout...70 millisecond
conversion time ... Adjustable display time...Input com-
pletely floating and isolated...0.1% of full scale accuracy
... Direct voltage conversion circuit . . .Wide range of models.

KIN TEL’S Model 801A all-electronic digital voltmeter meas-
ures DC from 0.001 to 1000 volts with 0.1% of full scale
accuracy...and in less than 1/10 second, presents the
measured voltage clearly on an in-line digital readout that
even unskilled personnel can read with ease. Direct voltage
measurement by successive approximation provides accu-
racy and sensitivity previously obtainable only in delicate,
complex and expensive instruments. Extremely stable opera-
tion — continuous calibration against an internal reference.
(Input impedance of the Model 801A is 20,000 ohms per
volt. The Model 802A, priced at $1190, has an input imped-
ance of 10 megohms on all ranges. In other models, the
binary coded decimal and deci-

mal outputs are externally avail- KINTEL
able to permit driving printers O

d . ¥ Ty -:-‘w'__".._"l\@ .
and tape punches.) | C o] HU

| ELECTRONICS, INC.

Write today for descriptive literature or demonstration. 5725 Kearny Villa Road, San Diego 11, California
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vice (if the electrostatic technique
were used without external limita-
tions of paper feed) is in the
neighborhood of 500.000 wpm, the
Army says. Unit can also be used as
an adjunct to coniputers.
Character spacing is 10 to the
inch, and line spacing is 5 to the
vertical inch. The unit requires 1.2
kilowatts, most of which is con-
sumed by paper-transport mecha-
nism and heater in bonding roller.

New Plastics
Uses Coming

Cuicaco—Two vears of progress in
plastics materials, products and ma-
chinery were rounded up for the
Society of the Plastics Industry’s
biennial National Plastic Exposi-
tion, which closed herc todav.

In the more than 300 new prod-
ucts shown at the exposition or
discussed in conference sessions,
there seemed to be somecthing for
evervbodv.

For electronics, Minnesota Min-
ing & Manufacturing is complet-
ing work on a two-part foaming
encapsulating  cpoxy  designed to
protect electronic gear from shock.
Its density is seven Ibs per cu ft.

There is also considerable activ-
ity in one-part resins for tempera-
tures ranging from —100 C to 150
C. One resin will be extrusion-
wrapped around coils, like thick
tape, and then cured in place.

Dow Corning said it is working
on room-temperature vulcanizing
silicone rubbers for encapsulating.
It’s aiso developing solventless sili-
cone resins with various fillers for
high temperature purposes.

Plastics machinery firms came up
with some necw automatic transfer
molding machines, vacuum mold-
ing machines for encapsulating and
forming cases from sheet extruders.

Cadillac  Plastics & Chemical
shiowed a new gun for spraving-up
rcinforced plastics of chopped glass
fiber and resin simultaneouslv.

Several electronics firms  were
represented among the exhibitors.
These included manufacturers of ra-
dioisotope thickness gages, labora-
torv and production test and con-
trol devices, vacuum metalizers,
dielectric heating and sealing ma-
chines and a few component firms.
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MILITARY ELECTRONICS

® A terminal guidance system
for Nike-Zcus anti-ICBM missile
1s being developed by Sylvania.

® Army has completed its Red-
stone missile test program with a
successful 250-mi shot across the
Atlantic test range. Over the past
two vears, 34 out of 37 launchings
have been satisfactory.

Army plans to shoot a rocket
directly toward the moon and cre-
ate a man-made, 30-1b planet that
will orbit the sun if it isses the
moon, Wernher von Braun re-
vealed. Tirst attempt mav be made
in the first week in December.
Chances of success are one in two.

e Airborne compass svstems can
now be calibrated clectronically by

“rotating the earth’s magnetic
field” around a parked aircraft. ‘This
new svstem may eliminate the old,
costlv and often inaccurate method
of moving the plane in 15-degree
stages around a concretc compass
10SC.

Developed bv Sperry under the
sponsorship of USAIs Wright Aiv
Development Center, the electronic
svstem provides calibration accurate
within one-tenth degrce.

Equipment nceded includes an
clectrical console, a tripod and a
simple transit modified to include
a special magnetic sensing device.
The total weight comes to 90
pounds.

Sperry secs a big market in the
system in both military and com-
mercial aircraft.

Geophysicist uses solar converter to power . . .

New Seismic Amplifier

ALL-TRANSISTOR SEISMIC amplifier
system announced recently  will
make it easier for gcophysical crews
to get about while searching for
otl and ore in remote regions of the
world.

The system, made by Texas In-
struments, weighs about 100
pounds. The 2+4-channcl seismo-
graph is packed in a 57-pound case
and the power supply and battery
case weighs 45 pounds.

A lightweight, 12-volt aircraft
battery is sufficient since the

November 21, 1958 — ELECTRONICS engineering issue

seismograph draws only 6 amps
during most of its operating cycle.
When TT introduced the systcm at
the Society of Exploration Gceo-
physicists’ convention in San An-
tonio last month, sunlight provided
the power.

An 8 by 15-inch silicon solar con-
verter charged the batterv. The
converter charged at 250 milliamps
at 12 volts. About 10 hours cx-
posure to the sun was sufhcient.

The seismograph is stable over a
temperaturc range of —40 F to




new performance levels
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INTERNATIONAL AIRPORT
 LOS ANGELES 45, CAL.. USA.

HUGHES PRODUCTS

HUGHES AIRCRAFT COMPANY

SERIAL NO.

set by Hughes precision crystal filters

Hughes Products now offers high performance crystal filters
previously available only for special military developmental
contracts and Hughes-built systems. Utilizing unique design
and advanced manufacturing technigues, these Hughes crys-
tal filters provide a degree of performance previously un-
attainable.

With center frequencies of 30 kc to 30 mc and fractional
bandwidths of 0.01% to 6%, these crystal filters have seven
distinet advantages:

. High frequency filtering

. High selectivity

. Low passband ripple

. Low insertion loss

. Small size and weight

. Excellent temperature stability

. Excellent shock and vibration stability

=1 N U B G0 DD e

ATTENUATION IN db

SPECIFIC PERFORMANCE CHARACTER!STICS FOR TYPICAL FILTERS

Filter No. 1 Filter No. 2 Filter No. 3
60/6 db Bandwidth 50/6 db Bandwidth 60/6 db Bandwidth
Ratio=1.8 Ratio =2.0 Ratio = 1.37

DEVIATION FROM CENTER FREQUENCY (kc)

No. 1 No. 2 No. 3
Center Frequency 1.75 mc 10 m¢ 1.75 mc
6 db Bandwidth 6 ke 70 ke 2.7 ke
Maximum Insertion Loss 6 db <2db 6 db
Maximum Passband Ripple = 1db <0.25 db = 1db
Stopband Attenuation > 60 db > 50db 2 60 db

For further information please write nuGuEs Propucts, Crystal Filters, International Airport Station, Los Angeles 45, Calif,

Creating a new world with ELECTRONICS
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140 F. Each channcl contains 22
germanium transistors and 4 silicon
diodes. In all, 591 transistors and
103 diodes are used, along with
tantalum capacitors and deposited
carbon precision resistors.

Development of the system was
based on first-hand need. Through
a subsidiarv, Geophysical Service
Inc., TT operates exploration crews
in some 18 countries. System will
be available to other prospectors.

Another  transistorized  system
from the same firm is designed for
industrial data collection and re-
mote control of on-off devices. It
consists of a receiver at a central
operating point, a field sclector
which can read or control 100 or
1,000 locations, a common analog
input for all analog output trans-
ducers, and transducers and con-
trol elements.

Stations arc intcrrogated by dial-
ing their code numbers. Trans-
ducer output is decoded, displayed
on the receiver and may be logged.
The information and the station
dialed are verified before the in-
formation is displayed. Signals can
be transmitted by wire or radio.
Transistors are used to minimize
maintenance.

New Unit Guards
Shopping Center

ELECTRONIC SECURITY system cost-
ing $100,000 has been activated in
a $200-million shopping center in
Minneapolis.

The system uses more than 1,200
photoelectric cclls for light detcc-
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FINANCIAL ROUNDUP

® General Telephone & FElec-
tronics will be one of the giant firms
of the electronics industry if the
proposed merger of Sylvania and
General Telephone is approved by
stockholders.

GTE is the proposed name of the
combined company. But the name
Sylvania will not vanish from our
industry. Firm will be operated as
a subsidiary of GTE. Shares will
be exchanged on a onefor-one
basis. Sylvania stockholders would
get about one-sixth interest.

Combined firm will have sales of
more than $800 million and asscts
in excess of $1.8 billion. Svlvania
contributes sales of about $340 mil-
lion, nearly $250 million in assets.

A big common interest behind
the merger is the growing impor-
tance of clectronic telephone com-
munications. GT is second onlv to
the Bell System in size; Svlvania
provides  electronics  know-how,
R&D capabilitics.

Another common interest is the
industrial clectronics market. Nuch
of Sylvania’s receiviilg tube sales are
to industrial users and the firm is
well along in rescarch and develop-
ment of other industrial products.
GT has a toehold in industrial elec-
tronics through its manufacturing

subsidiary Automatic Electric and
would like to expand further in this
area. General Telephone’s financial
resources cement the mutual inter-
ests and activities of the two firms.

® Telecomputing Corp., diversi-
fied Los Angeles clectronics firm,
acquires a controlling interest in
Frank R. Cook Co. of Denver,
Colo., through an exchange of
stock. The Denver firm makes
batteries used as a power source in
many guided and ballistic missiles.
Telecomputing aims to broaden its
activities in the missile field.

¢ Astron Corp., capacitor manu-
facturer of East Newark, N. J,
purchases for cash all stock of
Minitronics Corp. of New York
City. Minitronics has been pre-
paring to manufacture a solid tan-
talum capacitor. Acquisition ties
in with Astron’s policy of getting
a bigger share of militarv compo-
nents business through development
of miniaturized and high reliability
components.

e G-I. Electronics, Camden,
N. J., issues 75,000 shares of com-
mon stock through Woodcock,
Hess, Moyer & Co. of Philadelphia.
G-L makes magnetic components.

tion, ultrasensitive rise-of-heat in-
dicators, and a two-way audio sys-
tem that listens during the night
and transmits music during day.

Irom a central control room a
single guard can detect fires or in-
truders 1n any of the 800,000 sq
ft arca’s 70 stores. He can also
opcratc cxit doors, lighting, and
internal sccurity communications in
the two-level building.

Designers, G. R. Willet & Co.,
Chicago, point out that the low-
voltage clectrical system opecrating
the “watchdog” required no special
conduit installations. I‘urther sav-
ings have been possible by using
clectronic heat detectors, eliminat-
ing water sprinkler systems.

A console in the central control
room (photo) allows security per-
sonnel to keep the area under con-
stant scrutiny at all times.

NEREM Spotlights

Design Techniques

BOSTON—IN ErrcTrONICS, New
England is frequently a “jumping
oft point”’—idea-wisc—for devices
which often go into production in
other parts of the country.

Section’s impact on design engi-
ncering was cvident here this week
in exhibits and papers at NEREM
(Northeast Llectronics Rescarch
and Engineering Mecting) .

In sccond year of its graduation
mto circle of national shows,
NEREM more than tripled size of
two-day technical program with 43
papers.

Heavy cmphasis this year was
on computers and information
theory—nearly onec-third of papers
were in this field; and circuit devel-
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ILLUSTRATED IN
ACTUAL SIZE

-

NEW $MALLER

N

SIZE KOOLOHM° RESISTORS

with improved perfonﬁance

Sprague’s new smaller size Koolohm
Resistors are designed to meet modern
industrial requirements for insulated-
shell power wirewound resistors that
will perform dependably under the
severe duty cycles encountered in heavy
duty industrial electronic equipment.

NEW CONSTRUCTION
IMPROVEMENTS

1. Leads are welded to drawn metal
cap ends.

2. Ceron (ceramic insulated) resistance
wire wound under controlled tension
on special ceramic core. Makes pos-
sible multi—layer non-inductive wind-
ings as well as very high resistance
value conventional windings.

3. Finished resistance elements are
given unexcelled mechanical protec-
tion by non-porous ceramic outer
shells—sealed with high temperature
silicone end cement.

4. Insulated shell permits mounting in

SEND FOR ENGINEERING BULLETIN 7300—SPRAGUE ELECTRIC COMPANY
35 MARSHALL STREET ¢ NORTH ADAMS, MASS.

SPRAGUE COMPONENTS: RESISTORS
INTERFERENCE FILTERS O
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PULSE NETWORKS <

CAPACITORS

7 MAGNETIC COMPONENTS
HIGH TEMPERATURE MAGNET WIRE >

direct contact with chassis or “live”
components,

5. Aged on load prior to final test and
inspection to stabilize resistance
value and assure outstanding per-
formance on load-life tests!

The advanced construction of these im-
proved Koolohm Resistors allows them
to operate at ‘“hottest spot” tempera-
tures up to 350°C. You can depend
upon them to carry maximum rated
load for any given physical size.

THE MARK OF RELIABILITY

CIRCLE 10 READERS SERVICE CARD
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opment—eight papers.

Displays fcatured components,
techniques rather than svstems,

Papers on circuits outlined de-
sign criteria for automatic phasc
control systems; application of a
novel null-detection method on a
new impedance bridge; develop-
ment of a selective calling device
for tactical voicc communications.

An cntire session on circuits was
devoted to amplifiers, with reports
on an auxiliary signal mecthod of
reducing plate dissipation in audio-
amplifiers; differential amplifiers; a
chopper-stabilized transistor ampli-
fier, and progress on climinating
limitations of distributed amplifiers.

Unusual feature of scssion on
reliability and testing was paper ex-
ploring concept of reliability insur-
ance, provided ecither by insurance
firm or equipment producers. W. B.
Bishop of Al Cambridge Research
Center said preliminary study indi-
catcs risks involved in reliability
insurance are calculable with sufh-
cient accuracy to be cconomically
acceptable. lle added that tech-
niques used to measure and predict
electronic equipment reliability are
similar to insurance mecthods for
determining magnitude of risk and
appropriatc premiums.

Bishop’s study was concerned
principally with the government as
an electronics uscr, but he said
concept could be applied equally to
industrial users.

Gas Pipers to
Buy More Gear

THE NATURAL cas pipcline indus-
try “now spends millions” for elec-
tronic equipment and “will be
spending several times more in
five years.”

This prediction comes this week
from F. Vinton Long, chicf of the
Texas Eastern Transmission Corp.’s
communications section.

The firm recently unveiled its
first remotely controlled gas com-
pressor station. Situated in Linden,
N. J., the station is controlled from
a facility 50 miles west, in Lam-
bertville.

“This is one of the first uses of
unattended operation techniques
in natural gas service,” says A. J.

18

Shoup, TE vice president and chicf
engineer. Ile adds that lus firm
plans to open four more such sta-
tions next ycar.

The new cquipment’s duplex
controls are designed to operate on
cither microwave or leased tele-
phone lines. The clectronic-elec-
trical cquipment cost $30,000 to
$40,000, irm said.

About 15 companies, 10 con-
sidered large, are now in the natural
gas piping industry.

Airline Installs
Reserving Unit

A COAST-TO-cOAST clectronic scat
rescrvation system is now in opera-
tion at Trans World Airlines.

The system links separate eélec-
tronic data processing units in New
York, Chicago and Los Angeles
with a space inventory control unit
in Kansas City. San Diego and San
Francisco are tied in with the LA,
system, Milwaukee with Chicago.

The three data processors store
space availability information on
all TWA domestic and intcrna-
tional flights. Thc system was
built for TWA by Tecleregister
Corp., which has installed elcc-
tronic reservation systems with
scven airlines.

X-ray Amplifier

4

Industrial image amplifier enables x-ray
inspection of devices with moving parts.
Above, Picker X-Ray Corp. shows how
its system would be used to inspect a
gear. The television monitor permits
remote viewing

MEETINGS AHEAD

Nov. 17-21: Space Flight Engineering
Conf. and Exposition, American
Rocket Society, Statler-11ilton Hotel,
N E, G,

Nov. 19-2]1: Electrical Techniques in
Medicine and Biology, AIEE, ISA,
PCGME of IRE, Nicollet Hotel, Min-
neapolis.

Dec. 2-4: Reliable Electrical Connec-
tious, EIA, Statler-Iilton Hotel,
Dallas.

Dec. 2-4: Airlines Electronic Engineer-
ing Committee, Winter Meeting,
AEEC, Iotel Statler, Washington,
D. C.

Dec. 3-5: Global Communications,
AIEE, PGCS of IRE, Colonial Inn-
Desert Ranch, St. Petersburg, Fla.

Dec. 3-5: Eastern Joint Computer
Conf., AIEE, ACM, IRE, Bellevue-
Stratford Hotel, Philadelphia.

Dec. 4-5: Vehicular Communications,
Annual Meeting, PGVC of IRE,
Hotel Sherman, Chicago.

Dec. 9-11: Mid-America Electronics
Convention, MAECON, Municipal
Auditorium, Kansas City, Mo.

Jan. 12-14: Reliability and Quality Con-
trol, National Symposium, PGRQC
of IRE, ASQC, EIA, Bellevue-
Stratford Hotel, Philadelphia.

Jan. 21-23: Southwest Electronic Ex-
hibit, Arizona State Fairgrounds,
Phoenix, Ariz.

Feb. 1-6: American Institute of Elec-
trical Engineers, \Winter General
Meeting, Statler Iotel, New York
City.

Feb. 12-13: Transistor & Solid-State
Circuit Conf., AIEE, PGCT of
IRE, Univ. of Pennsylvania, Phila-
delphia.

Mar. 3.5: Western Joint Computer
Conf.,, AIEE, ACM, IRE. Fair-
mont Ilotel, San Francisco.

Mar. 23-26: Institute of Radio Engi-
neers, IRE XNational Convention,
Coliscurn & Waldorf-Astoria Hotel,
N.Y. C

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

Apr. 5-10: Nuclear Congress, spon-
sored by over 25 major engineering
and scientific societies, Public Audi-
torium, Cleveland.
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Estimate cooling requirements for your project now!

This helpful, cooling load calculating Nomograph gives you a quick
easy way to analyze potential heat sources, enables you to make
your own preliminary estimates of cooling requirements.

START CALCULATIONS HERE
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Write for your copy today!
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irs NEW
rs A PUSH=IN NUT

light

STRAIGHT LEGS WON'T DISTORT
THIN METALS OR ALUMINUM

GREATLY INCREASED
PULL-OUT RESISTANCE

PATENT PENDING

o

ROUND HEAD SQUARE HEAD
This new Dot Nylon Push-in Nut offers additional design and performance advan-
© tages over our currently available plastic snap-in nuts. These advantages are:
(1) Straight legs permit easy insertion in square, punched holes and do not distort
the holes even in soft aluminum or thin-gauge steel. (2) Burrs do not impede the
RECTANGULAR

nut or prevent proper seating. (3] Tapered screw hole causes legs to spread when

TABLE OF DIMENSIONS screw is inserted and results in greatly increased pull-out resistance (see drawing Al.

For use with #8 or #10 screws, finished Ordinary sheet metal screws cut clean, strong threads in the molded nylon and

hole size .290/.281, application thickness g ) : : . .
.030/.060. Ofher sizes available soon. the nut is both re-usable and highly resistant to vibration.

HEAD SIZE HEAD HEIGHT Used as a nut or as a spacer, Dot's Nylon Push-in Nut has wide application in all
p y
716" DIA. 150 products where sheet metals or plastics are employed. They can be supplied witha
1/2" DIA. .030 moisture resistant sealer and special nuts can be designed to your specifications if
1/2" DIA. .040 volume warrants. Currently available in eleven sizes. Full information on request.
1/2" DIA. .070

1/2" DIA. 150 CARR FASTENER COMPANY

1/2" DIA. .100

3/8" sQ. 040 Division of United-Carr Fastener Corp., Cambridge 42, Mass.
3/8” sQ. .140
13/32" sQ. .030
13/32" 5Q. 300 MAKERS OF §+ 1+ ) Jj FASTENERS
3/8" x 37/64” .060 .
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New amplifier

battles “noise”

Four-stage junction diode amplifier was developed at Bell
Telephone Laboratories by Rudolf Engelbrecht for mili-
tary applications. Operates on the “varactor” principle,
utilizing the variable capacitance of diodes. With 400-me.
signal, the gain is 10 db. over the 100-me. band.

The tremendous possibilities of semiconductor science are again illus-
trated by a recent development from Bell Telephone Laboratories. The
development began with research which Bell Laboralories scientists were
conducting for the U. S. Army Signal Corps. The objective was to reduce
the “noise” in UHF and microwave receivers and thus increase their
ability to pick up weak signals.

The scientists attacked the problem by conducting a thorough study
of the capabilities of semiconductor junction diodes. These studies led to
the conclusion that junction diodes could he made to amplify efficiently
at UHF and microwave frequencies. This was something that had never
been «lone hefore. The theory indicated that such an amplifier would be
exceptionally free of noise.

At Bell Laboratories, development engineers proved the point by
developing a new kind of amplifier in which the active elements are junc-
tion diodes. As predicted, it is extremely low in noise and efficiently am-
plifies over a wide band of frequencies.

The new amplifier is now being developed for U. S. Army Ordnance
radar equipment. But it has numerous other possibilities. In radio astron-
omy, for example, it could be used to detect weaker signals from outer
space. In telephony, it offers a way to increase the distance between relay
stations in line-of-sight or over-the-horizon communications.

BELL TELEPHONE LABORATORIES

WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT




BE SURE..BUY E-LI'T'ES

engineered especially for computers, control
systems, military applications

Actual size —
fits a 38" dia. hole

THE ORIGINAL MINIATURE INDICATOR LIGHT

MULTIPLE TERMINALS —
NO *“HOT" CASES

Terminals are silver-
plated, gold-flashed,
cadmium-plated or elec-
tro-tin-plated. AMP-type
37 taper pins available,

BUILT-IN RESISTORS
OPTIONAL

Genuine Aflen-Bradley
carbon composition,

QUALITY INSULATION
MATERIALS

Glass nylon or Melamine
MME per MiL-P-14,

STRONG, LIGHTWEIGHT
ALUMINUM CASES
Black or sflver ano-

dized to MIL-A-8625
(ASG).

EFFICIENT, POSITIVE
ILLUMINATION

Proper lens shape in bu-
tyrate per MIL-P-10407
for clear display. Form-
tip neon lamps with
electrodes exposed for
maximum brilliance,

You can mount almost any E-lite in a 38" hole. These
tiny units save precious space in computer data-process-
ing systems, aircraft and industrial control systems,
instruments, test equipment, telemetering systems —
wherever long life and dependable operation are essen-
tial. They’ll fit your system application exactly because

TWO-WEEK DELIVERY ON

STANDARD VARIATIONS
Special Prices On Volume Orders

1560

theyre tailor-made for the job by system engineers.
Choose from many replaceable-lamp or permanent-lamp
types, with neon or incandescent lamps, with or without
resistors, and in a variety of lens styles, colors and data
readout capacities. 100% electrical and mechanical in-
spection assures you of full E-lite quality in every unit.

REPLACEABLE-LAMP TYPES
Single-lamp holders for neon
or incandescent lamps. Va-
riety of lens types. Up to 3
digits available on flat lenses,
1DH holder shown,

| £\

LOW-COST INDICATORS

Neon and incandescent panel
illumination, readout, etc.
Round or flat lens. Lens mark-
ing available. Push-on retainer
furnished. Models 1B (neon)
and 1K (incandescent) shown,

o

TRANSISTOR CIRCUIT
NEON LIGHT

Has built-in diode-resis-
tor network — no adapt-
ing needed. Fires on
only 10 volts. Lamps
are aged, selected for
stability. Round or flat.
face (readout) lens.
Model 1AD shown.

4

PERMANENT-LAMP ROUND-LENS

INDICATORS

With neon or incandescent lamps.
Model 1AG (neon) shown,

PERMANENT-LAMP %™
READOUT TYPES I
With permanent or change-
able lenses, and lenses taking
up to 3 digits. Neon or incan. <}
descent lamps. Model 1EG
(neon) shown,

i DUAL LAMP HOLDER
i}; Holds two lamps to provide dou-
. ble check on circuit operation,

Monitors key circuitry in a va-
riety of ways. Model 1FH.

29 CIRCLE 14 READERS SERVICE CARD

P e e I A N N T )

IBM Burroughs

Magnavox

P A

Write for 6-page bulletin with
photos, descriptions, dimension
drawings for the complete
line. Sales representatives in
principal cities. Submit your
special problem for our
engineered solution.

MORE THAN 1500 SATISFIED USERS:

General Electric

Electro-Data Bendix Hughes Brush Instruments

Ampex . ..and others!

C—E’ﬁeﬂw

CORPORATION

1805 Belcroft Avenue, El Monte, Calif,
A subsidiary of Genisco, Incorporated
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How far

can an engineer |

Someday your name may go on the door of a top-management office of the AC Division . . . or of the Genera! Motors Corporao-

tion. This is part of GM's ""open door" policy. This means that not only is every GM door open to every employee, but that every

open door represents opportunity. Today AC helps fulfill the large demand for inertial guidance systems (with the AChiever)

and many other electro-mechanical, optical and infra-red devices. In the future AC will supply even more instrumentation needs

—~both military and commercial—for the "'space era.”” Your long-range prospects at AC can hardly be equaled. You'll gain

invaluable experience working shoulder to shoulder with recognized experts on many assignments. You'll enjoy highest pro-

fessional status, which can be enhanced by working on advanced degrees ot engineering schools located near AC facilities.

You can work at AC facilities across the country or around the world. In short, if you are o graduate engineer in the electronic,

electrical or mechanical fields, you can go places at AC, because AC is going places. This is worth looking into. Just write the

Director of Scientific and Professional Employment: Mr. Robert Allen, Oak Creek Plant, Dept. A, Box 746, South Milwaukee,

Wisconsin; or Mr. M. Levett, Dept. A, 1300 N. Dort Highway, Flint 2, Michigan. It may be the most important letter of your life.

AC SPARK PLUG <€ THE ELECTRONICS DIVISION OF GENERAL

ELECTRONICS engineering issue — November 21, 1958

Inertial Guidance Systems » Afterburner Fuel
Controls . Bombing Navigational Computers
Gun-Bomb - Rocket Sights ® Gyro- Accelerometers
Gyroicopes ® Speed Sensitive Switches o Speed

Sensors ¢ Torquemeters ® Vibacall ® Skyphone

MOTORS

23



24

There’s a

“one-best
oltmeter

for every job...

and you’ll find it here!

Makeshift measurement—where you stretfch a faithful but out-
moded instrument to or beyond its limitations— this takes time.
Save engineering time by choosing and ordering now the ‘‘one-best’’
-hp- voltmeters fitting your measurement need. -hp- offers a com-
plete array of precision, dependable voltmeters, each specifically
suited to a given type of voltage measuring job. Check the brief
data here, then ask your -hp- representative for demonstration—
on your bench and on your problems!

WIDE RANGE—10 cps to 4 MC

-hp- 400D, probably the best -/p-
voltmeter ever built. Covers all
frequencies 10 cps to 4 MC. Ex-
tremely sensitive, accurate within
*+2% to 1 MC, measures 0.1 mv
to 300 v. Direct reading in dbm.
10 megohm input impedance in-
sures negligible loading on cir-
cuits under test. New amplifier
circuit with 56 db feedback in-
sures maximum stability and free-
dom from change due to external
conditions. $225.00.

MULTI-PURPOSE to 600 KC—$200

-hp- 400AB, unique value, broad
utility and long-term dependabil-
ity in a low cost laboratory instru-
ment. Covers 10 cps to 600 KC,
measures from 0.3 mv to 300 v in
11 ranges. High stability, high
sensitivity, accuracy * 2% full
scale from 20 cps to 100 KC. 10
megohm input impedance; 25ppf
shunt. Meter reads direct in volts
and dbm. $200.00.

EXTREME ACCURACY of 19,

-hp-400H,designed for users who
need highest accuracy within %
1% to 500 KC, = 2% to 1 MC
and * 5% full range. Covers fre-
quency range 10 cps to4 MC. Has
5” meter with mirror scale, mea-
sures voltages 0.1 mv to 300 v.
High 10 megohm resistance mini-
mizes circuit disturbances ; ampli-
fier with 56 db feedback insures
lasting stability. Direct reading
in db or volts. Extremely high
quality throughout. $325.00.

-hp- also offers a broad variety of voltmeter accessories including voltage dividers, connectors,

shunts and multipliers to extend the useful range of your equipment. Details on request from

your -hp- representatives or direct; or see page 46 of current -hp- catalog.

CIRCLE 16 READERS SERVICE CARD
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-hp- 400L
Logarithmic
Voltmeter

High accuracy

®
10 cps to 4 MC
makes over 5" true log voltage scale
350 basic Linear 12 db scale
test instruments 10 db range steps
for science, Generous scale overlap
indush‘y qnd New, convenient -kp- 400L is a unique instrument combining a specially
h . designed logarithmic meter movement with the many desirable features of -hp-
the mlll'ary 400D and 400H voltmeters.

Model 400L’s logarithmic voltage scale plus unusually long scale length
provides an instrument of maximum readability and an accuracy which is a
constant percentage of the reading. Voltage scales are more than 5” long,
with a 12 db scale spread across the full scale length. The meter is mirror
backed for maximum accuracy. A range switch changes voltage sensitivity
in 10 db intervals. This feature, together with the 12 db scale, provides
generous overlap and is of particular convenicnce in work involving decibel
levels.

Other features of the new 400L include exceptional long term stability, high
sensitivity, high input impedance, large overload capacity, compact size and
highest quality construction.

Model 400L may also be used as a stable amplifier.

SPECIFICATIONS -hp- 400L

Voltage Range: 0.3 mv to 300 v, 12 ranges, 1-3-10-30 sequence.

Frequency Range: 10 cps to 4 MC

Accuracy: + 29 of reading, or = 1% of full scale, whichever is more accurate,

50 cps to 500 KC; & 3% of reading, 20 cps to 1 MC; = 5% of reading, 10
STANDARD OF INDUSTRY — cps to 4 MC {Includes line voltage changes 103 to 127 volts.}
20 cps to 700 MC Long Term Stability:  G., reduction in amplifier tubes to 75% nominal causes less than 0.5% error,

-/ p-410B, perhaps the most wide- 20 cps to 1 MC
ly used of all precision voltmeters. Calibration: Calibrated in RMS value of sine wave. Log voltage scale, 0.8 to 3 v and 0.3 to
In addition to 20 ¢ps to 700 MC 1v. Db scale — 12 to + 2 db. 10 db infervals between ranges.
ac coverage, serves as a dc volt- Input Impedance: 10 megohms shunted by 15 gf, 1 to 300 v. 25 upf shunt on 0.001 to 0.3 v range.

meter with over 100 megohms in-
put impedance. Also is ohmmeter
for measurements 0.2 ohms to 500
megohms. For ac measurements, Power Supply: 115/230 v = 10%, 50/1,000 cps, approx. 100 watts.

input capacity 1.5 uuf, 10 meg- Price: -hp- 400L {cabinet) $325.00. -hp- 400LR (rack) $330.00.
ohms input impedance, employs

Amplifier Usage: Output terminals permit 400L to amplify small signals or monitor
waveforms with an oscilloscope.

radical -#p-developed diode
probe which virtually e'iminates
circuit loading. $245.00.

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

HEWLETT-PACKARD COMPANY

4650A PAGE MILL ROAD * PALO ALTO, CALIFORNIA, U. S. A.
Cable "HEWPACK" ¢ DAvenport 5-4451
FIELD ENGINEERS IN ALL PRINCIPAL AREAS
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F or your Magnetic Shielding Problems...

MUMETAL is the answer!

Write for your copy
“MAGNETIC MATERIALS”

This 32-page book contains val-
uable data on all Allegheny Ludlum
magnetic materials, silicon steels
and special electrical alloys. Illus-
trated in full color, includes essen-
tial information on properties,
characteristics, applications, etc.
Your copy gladly seat free on
request.

ADDRESS DEPT. E-11

26 CIRCLE 18 READERS SERVICE CARD

Mumetal shields will give instant
relief to interference caused by
extraneous magnetic fields. This
material can cure many troubles—
solve many a problem for you.

Use it where high permeability is
required at low flux densities, such
as in input and microphone trans-
formers, hearing aid diaphragms,
instruments, wire and tape record-
ers, etc. For properly heat treating
Mumertal, we can also offer commer-
cial hydrogen annealing facilities.

A fund of technical data on shields

STEELMAKERS to the Electrical Industry

Allegheny Ludlum

Warehouse stocks of AL Stainless Steels carried by all Ryerson plants

and other applications for Alle-
gheny Ludlum Mumetal is available
—let us help with your problems.

In addition to Mumetal and other
high-permeability alloys, we offer a
range of magnetic and electrical
alloys and steels that is unmatched
in its completeness. Our services
also include the most modern facili-
ties for lamination fabrication and
heat treatment. ® Let us supply your
requirements. Allegheny Ludlum
Steel Corporation, Oliver Building,
Pittsburgh 22, Pa.

Steels por THE
Blecrronic A

WSW 6094
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&S LOOK AT THEIR DESIGN

IRC 2W’s are designed with a one-piece nickel silver
center terminal and collector ring. Resistance wire is
wound by specially designed IRC machines and bonded
to the core by a special coating to prevent wire shifting
even under most unfavorable conditions.

OGO LOOK AT THEIR ADAPTABILITY

You name it—the IRC 2W has it: Single control: single
with SPST, DPST or SPDT switch; duals, concentric
duals, with or without switch; 3-gang or 4-gang, water-
proof shaft and bushing.

IRC 2W’s are available with most any shaft and
bushing style, including a “‘shaft locking’’ type bushing.
For your further convenience there is a wide selection
of standard and special locating lugs.

&G LOOK AT THEIR PERFORMANCE

IRC 2W Controls exceed MIL-R-19A specifications of
3% maximum and 1149, average change for 40°C load
life at 1000 hours. Resistance change is less than 2%,
maximum after 25,000 cycles under rated load.

S LOOK AT THEIR CHARACTERISTICS

2W Controls may be obtained in resistance values from
1 to 50,000 ohms, and in tolerances of 10% and 5%;
lower tolerances are available on special request.

Any way you look at them
IRC Type 2W

¢ WATT

are your best buy

Standard taper is linear; modified logarithmic or special
tapers are available.

GO LOOK AT THEIR APPLICABILITY

IRC 2W Controls are widely used in circuits for
servo-mechanisms, test instruments, measuring instru-
ments, automatic controls, military equipment, and
many other electronic devices where high stability and
low cost are necessary factors.

S LOOK AT BULLETIN A-3a

for complete details of construction and specifications;
derating, taper and resolution charts. Write for it today.

INTERNATIONAL RESISTANCE COMPANY o Dept. 377, 401 N, Broad St., Phila. 8, Pa. In Canada: Intemational Resistance Co., Ltd., Toronto Licensee

ELECTRONICS engineering issue — November 21, 1958
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News

DEVELOPMENTS IN NICKEL AND NICKEL ALLOYS AND THEIR APPLICATIONS

First commercial atomie clock . . -waveguides of low
permeability Monel “403” hold down signal distortion

- ' «..clock generates
, l frequencies accurate to
5 parts in 10 billion!

MALDEN, Mass.: You can now tell time
accurately down to 100 millionths of a
second with the Atomichront, first
commercial atom-regulated “clock.”

|

-4y,

How it works

g

sBmtilhe re d s

Waveguides feed a tuned microwave
signal through a stream of cesium
atoms. As signal reaches the atoms’
resonant frequency, it changes some
atoms in internal structure. This
change is sensed by a detector and sig-
nalled to a servo system, which regu-
lates the frequency of a basic oscillator
at precisely the atomic resonance value.
By means of electronic multipliers and

e

No problem fabricating these waveguides of Monel /403" [ow permeability alloy,
reports National. The intricate tubes carry microwaves in the Atomichron atom-regu-
lated frequency standard.

Heart of the “clock’” — a cesium beam tube — Monel 403" alloy provides the tube’s
pole assemblies with excellent mechanical properties plus low magnetic permeability.
Manufactured by National Company, Inc, 61 Sherman Street, Malden 48, Mass.

Nickel leads, welded directly to tantalum,
boost capacitor ruggedness

DaArras, TEX.: For maximum reliabil-
ity, new Texas Instruments tan-TI-
cap** capacitors depend on leads of
Electronic Grade “A”* Nickel. This
strong, tough nickel wire, welded
soundly and easily to the tantalum
stubs, helps provide the good connec-
tions needed to withstand mechanical
and thermal shock.

Electronic Grade “A” Nickel is highly
resistant to oxidation and corrosion.
What’s move, it provides tight hermet-
ic seals (note figure at right) and speeds
unit installation. Another Nickel-
containing alloy, Kovar®**,is also used
to assure tight metal-to-glass seals.

Pertinent Literature: Write for Inco
Technical Bulletin T-15.

&*T. M. of Texas Instruments Ineorporated
CEEPOM, of Westinghouse Electrie Corp.

RIGH-TEMPERATURE SOLDER —— TANTALUM WIRE TINNED BRASS CASE
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Lead wires of Electronic Grade ‘A"’
Nickel strengthen this new tan-Tl-cap Solid
Tantalum Electrolytic Capacitor.

dividers, this oscillator produces stand-
ard output frequencies of 0.1, 1.0, 5,
10, and 100 megacycles — the required
“clocking” action.

Designers chose Monel “403”% low
permeability nickel-copper alloy for the
waveguides, radio frequency sections
and magnet pole assemblies, because it
provides magnetic permeability so low
that atomic resonance remains free
from distortion. Monel “403” alloy
offers excellent vacuum and mechani-
cal properties, is readily machined and
formed into intricate shapes.

Like all Inco Nickel Alloys, Monel
“403” alloy is freely available.

Pertinent Literature: Write for “Basic
Data-Monel ‘403’ Low Permeability
Nickel-Copper Alloy.”

47T. M. of The National Company, Inec.

For outstanding vacuum properties, key
parts of the Mark 1-T4 accelerator are made
of Electronic Grade “A” Nickel. Built by
Applied Radiation Corp., Walnut Creek, Cal.

A\
:INCO THE INTERNATIONAL NICKEL COMPANY, INC. * 67 Wall Street * New York 5, N. Y. INCO

TRADE maRK

28 CIRCLE 20 READERS SERVICE CARD

Nickel materials keep electrons ““in line”” in new linear accelerator

WALNUT CREEK, CALIF.: Intense elec-
tron, neutron and X-ray beams are gen-
erated by this new ARCO linear elec-
tron accelerator. In order to operate
at very high vacuums—107 to 108 mm
Hg—its vacuum envelope must be de-
gassed by baking out at 400°C. ARCO
designers specify Electronic Grade “A”
Nickel for the envelope because it pro-
vides the excellent vacuum properties
required. This metal also resists oxida-
tion, corrosion and retains its strength
at o%erating temperatures well above
400°C.

Nickel plating improves seals

All metal surfaces of the envelope’s
metal-ceramic seals are plated with Incc
Nickel. Inco Nickel is easily brazed,
protects parts from oxidation. Its
purity facilitates the elimination of all
organic products from the vacuum
envelope, permitting excellent radio-
frequeney operation.

Pertinent Literature: Write for “Inco
Nickel Alloys for Electronic Uses.”

*Registered tradentark, The International Nickel

Company, Ine.
A\

— — =
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Box K101

Kuthe Laboratories Inc.

ITT Components Division
730 South 13th Street

Newark 3, New Jersey

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION

NEW!

ruggedized... miniaturized
peak performance...

KII / b € ku.73

CERAMIC HIGH POWER

THYRATRON

Characteristics of KU-73 Ceramic Thyratron

epx. . . . . . . . . 250kv.

ib .. . . . . . . . 1000 amp.
Ip(RMS). . . . . . . 40 amp.
Pb (epy x prr x ib) . . 20 x 10’
Height. . . . . . . . 575in
Diameter. . . . . . . 3.50in,

] lERE is a brand new hydrogen thyratron in ceramic envelope—
for most severe environmental requirements in switch and network
discharge applications.

The KU-73 shown here is a 25 kv/1000 amp. peak thyratron,
comparable in ratings to glass type 5948/1754, more than three
times its size. It is only 534" high and 314" in diameter . . . while its
glass counterpart is 1534” high by 51%". Because it is ceramic, the
KU-73 has far greater ability to stand shock and vibration. It can
operate at ambient temperatures up to 125°C. Ratings can be
substantially increased by air or vil cooling . . . readily accomplished
because of the efficient dissipation possible with this compact,
thermally efficient design.

The KU-73 incorporates an internal low temperature hydrogen
reservoir for long life and highly stable performance characteristics.
Jitter is less than 1 millimicrosecond.

Write today for complete data and application information.
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A MESSAGE TO AMERICAN INDUSTRY

¢ ONE OF A SPECIAL SERIES

In financial aid to education...

What Should Business Do Now?

Now that the federal government is entering
the field, should business firms stop giving
financial aid 1o our colleges and universities?

This question is now being discussed by busi-
ness directors throughout the country. The dis-
cussion is prompted by the near-billion-dollar
program of federal aid to education passed by
Congress a few months ago. For if the federal
government, with its access to billions in taxes,
is assuming responsibility for the financial wel-
fare of education, should not business get out of
the way and let the government take over? This
is the general way the question is being asked.

The answer is a resounding NO.

What The Federal Program Does

The new federal program makes it possible
for the government to spend the imposing total
of $900 million for aid to education over the
next four years. There are still many loose ends
in the program. But already it’s quite clear what
such funds will — and will not — do to help re-
lieve the financial plight of our colleges and
universities.

First of all, the program is not going to solve

any financial problems in education overnight.

The program is just barely underway. So far no
money has actually been allocated, and Congress
has appropriated only $40 million — less than
5% of the total.

More imporiant, there is very little in the
total program which will result in direet aid to
colleges and universities. The program does set
up fellowships to train college teachers. But
most of the aid will eventually be channeled
through the states to primary and secondary
schools. The main focus of the program is edu-
cation for national defense — strengthening
science, mathematics and foreign languages in
elementary and secondary schools, together with
grants for counseling, testing and research.

The cne big item for higher education is a
$295 million student loan program, which will
help needy students pay tuition and other fees.
But tuition rarely covers the full cost to the col-
lege of educating a student. So the net result
could well be an additional financial strain on
our institutions of higher learning.

For the three most pressing financial needs
— faculty salaries, scholarship grants and new
plant and equipment—colleges and universities
musl still rely heavily on help from the business

community. And it would indeed be a major



misfortune if the recent actions of the govern-
ment put a blight on this growing and substan-
tial support to higher education.

In the last ten years, business has expanded
its financial aid to education by more than four
fold. In 1948, contributions were only $24 mil-
lion. In 1957, such aid reached an estimated
$125 million. Moreover, corporations have been
putting a larger proportion of their total chari-
table gifts into education. In 1950, the percent-
age was only 179 . By pre-Sputnik 1956, the
share had already increased to 34%, according
to figures recently released by the Council for
Financial Aid to Education.

Why Business Must Help

The most compelling reason for increasing
business aid to higher education — at an even
faster rate—is that our colleges and universities
desperately need financial help. It is that sim-
ple. Private contributions to higher education
must average at least $400 million over the next
ten years if our colleges are to meet rising oper-
ating costs and raise faculty salaries to decent
levels. Despite the growth in business contribu-
tions, we are still well below that goal.

If our colleges cannot solve their mounting
financial difficulties through voluntary help
from business firms, alumni and communities
— then it is to be expected that federal aid ul-
timately will be mobilized in a big way. In prin-
ciple, if not in dollars, the 85th Congress has
paved the way. Indeed, a large federal scholar-
ship program was squeezed out of this year’s
legislation only in the course of last-minute com-
promises. And Arthur S. Flemming, Secretary of
Health, Education and Welfare, has urged that
the next session of Congress restore the scholar-
ship program.

About any federal rescue operation for higher
education, two things are quite clear:

(1) Such aid will come too late to prevent ir-
reparable harm resulting from the current
shortage of funds. The need for help is
urgent and immediate.

(2) With federal taxes taking over half of all
corporate income, any federal program in
the end will be financed in large part by

the business community.

An Opportunity

So, viewed narrowly, it is in the selfish interest
of business firms to aid our colleges and univer-
sities now, rather than wait and be forced to pay
later on. By doing so, they ensure that business
will have a continuing supply of well-trained
graduates. They take advantage of the tax laws
for charitable contributions which mean the
government in effect assumes more than half the
cost of business aid to education. And they win
gratitude for a voluntary and generous act.

Viewed in the broad public interest, the busi-
ness community has an opportunity to perforin
a financial rescue mission in education which
could well be the key to successful survival, not
only of our present system of higher education,
but also of the nation itself.

As previous editorials in this series have
pointed out, a very small share of the net in-
come of business firms — about 19, — would
do the job. Certainly business must not be dis-
tracted from this opportunity by the new ven-
ture of the federal government in financial aid

to education.

This message is one of a series prepared by the
McGraw-Hill Department of Economics to help
increase public knowledge and understanding
of important nation-wide developments. Per-
mission is f[reely extended to newspapers,
groups or individuals to quote or reprint all
or parts of the text.

PRESIDENT
McGRAW-HILL PUBLISHING COMPANY, INC.
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about Silicon Devices

Now ... Ratings > 120 kw
for rectifiers made with

DU PONT SILICON

A wide range of rectifiers made with
Du Pont Hyperpure Silicon—uwith
ratings from a few microwatts to>
120 kw per cell—are now available.
Manufacturers cite efficiencies up
to 999, in units operated at 60 cps,
operation at temperatures from —65°
to 175°C., rectification ratios as high
as 10 million with negligible reverse
conductance, and the elimination
of special de lines when these com-
pact rectifiers are used in bridges.

compact units can eliminate need for de lines

Du Pont, pioneer and first com-
mercial producer of silicon, supplies
manufacturers of rectifiers, diodes
and transistors with several grades
of Hyperpure Silicon. (Du Pont does
not produce devices.)

Write today for our free booklet
containing full data on Du Pont
Silicon: E. I. du Pont de Nemours
& Co. (Ine.), 2420 Nemours Bldg.,
Pigments Department, Wilmington
98, Delaware.

HYPERPURE SILICON

REG. U, 5. PAT. OFF

.. .through Chemastry
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A new design in Cannon Plugs. The new ALRF line consists of 3 ’ ‘ ‘
aluminum versions of the standard N and SC plugs designed ' - I ‘

for installation wherever weight-saving is a critical design
criteria. To provide further flexibility for the ALRF line Cannon

has available a new series of ALA cable adapters for use with
semi-rigid aluminum RF cables. The new Cannon ALRF plugs offer 35% lighter material weight plus many important
improvements in design characteristics, including: = Superior Electrical Performance achieved by a new internal

design in which the braid is crimped to the coliett providing optimum bond. = Improved Moisture Sealing Character-
istics due to an improved design of the silicone rubber gromet, providing a tighter bond with the cable jacket.
» Improved Clamping Mechanism for more positive gripping action without distortion of the outer braid. = Im-
proved Resistance to Corrosion through a black anodized finish giving superior resistance to corrosive elements.
Inthe ALSC series a reversal of pins and sockets can be specified. All of these design advantages are available in the
new Aluminum RF Line from Cannon Electric Company—3208 Humboldt Street, Los Angeles 31, Calif. Write for
Cannon Catalog ALRF-1—Please refer to Department 120, Factories in Los Angeles, Santa Ana, Salem, Toronto,
London, Paris, Melbourne and Tokyo. Distributors and Representatives in the principal cities of the world.

NEW! CANNON ALUMINUM RF COAXIAL PLUGS / 35% LIGHTER

CAM:1-ALRF
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all electronic

A-D converters
and

digital voltmeters B

for medium and high speed applications of advanced
instruments

e
s
G

DIGITAL VOLTMETER

Hi-$PEED ELECTRONK

ALV INETERGS & e The 7000 Series
P— ' for high-speed conversions.
Up to 1000/second + 1
megohm input impedance
» Automatic polarity « 3-
and 4-digit models ¢ Sensi-
tivity and resolution 0.01%
« Transistorized logic
circuits « Transistorized
direct-reading indicators.

-~

ENCODE ONCE

Veac

The 8000 Series

for medium-speed conver-

sions « Maximum balance

time 100 milliseconds « 1000

megohms input impedance

_ . - - at balance «+ Automatic

P ne | SREECRESE = : _— - - . ranging « Automatic polarity
) -3 - 4-digits » Sensitivity

and resolution 0.019% -

Totally transistorized.

Both the 7000 and 8000 Series develop voltage state BCD
outputs for data recorder entry. Standard code is 2, 4,2, 1;
other codes available on special order.

Write today for complete engineering specifications

E 3540 Aero Court

JheroCourt
Electro Instruments, Inc. [I§ "' “"""



In

TOMORROW'S
NEED

IS TODAY'S
CHALLENGE AT..
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AIRCRAFT CORPORATION « DALLAS. TEXAS

~—CIRCLE 26 READERS SERVICE CARD

AIRCRAFT
DALLAS

means a
System of Weagpons Management

Temco's capabilities in electronic research and development
.. in systems management . . are making Temco a leader in
the electronics field. Take Temco's work in autopilot develop-
ment, for example. While converting several Army Signal
Corps L-17s to radio-controlled reconnaissance drones, Temco
found no suitable ‘“‘commercial’’ autopilot. So Temco engi-
neers developed their own .. an inexpensive, simplified unit
that met all special requirements . . provided wide-range reli-
ability and control.

Then Temco engineering came up with a low-drift d-¢ servo:
system and a low-power d-c *‘pecking’ amplifier . . took the
basic autopilot they had developed . . miniaturized and repack-
aged it. for use in Temco's rocket-powered transonic Teal
target drone. The result: ““Teal”” became the first “missile’ of
its type to be successfully launched from a swept-wing air-
craft and to operate effectively at altitudes up to 50,000 feet.

Today this know-how is directing development of ““Corvus'. .
the Navy's highly classified ‘‘stand-off’’ air-to-ground missile
.. with Temco as weapon system manager. It is being used in
the development and production of special flush-mounted an-
advanced guidance

tenna systems .. microwave devices ..

systems . . airborne TV systems and many classified projects.

Temco’s complete systems management capabilities are ready to

meet your challenge.

CIRCLE 27 READERS SERVICE CARD
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Flexible Laboratory Sweeping Oscillator —10 mc to 950 mc

CALIBRATED

Mega-Sweep 177-A

Catalog No. 111-A

he Kay Mega-Sweep 111-A is a two-band beat

frequency sweeping oscillator specifically de-
signed for improved performance in the UHF
range. The Mega-Sweep 111-A provides wide fre-
quency sweep widths and operates over a wide
frequency range from 10 mec to 950 me. Both
sweep width and center frequency are continuously
variable.

The Mega-Sweep 111-A employs two X-band
klystrons in a waveguide mixing circuit. Suitable
buffers, matching devices, and a directional coupler
minimize both coupling between oscillators and
load effects. A precision absorption-type frequency
meter indicates the output frequency; a contin-
uously variable microwave attenuator provides
truly broadband adjustment of the output level.

A drive mechanism mounted on the front panel
automatically tracks the klystron repeller electrode
voltage with klystron operating frequency. One
mode of klystron operating voltage is maintained
with the klystron operating at or near the peak of
the mode. The entire range of operating frequen-
cies can be covered by rotating a single knob. A
calibrated dial indicating center frequency +10%
is attached to the tuning mechanism; since the
sweep widths are very wide, this indication is close
enough for easy location of the bandpass to be dis-
played.

*A moditied unit, Catalog No, 112-A, provides a frequency
range ot §00-1200 me.

tWith the addition of a Kay Ultra-Former UHF matching
transformer, an output of 0.3 V rms into a balanced 300
ohm load will be delivered between 450 and 900 mec.

* Wide Sweep Width up to 40 mc

* Variable Sweep Rate with Line “Lock-in"
e All-Electronic Sweep

* Negligible Leakage

e Constant RF Output over Sweep

* Zero Level Baseline

* Precision Wavemeter

¢ Low Harmonic Distortion

SPECIFICATIONS

Frequency Range: Two bands; 10 me to 500
me and 400 mc to 950 me.*

Sweep Width: Continuously variable, 50 ke
to 40 mec.

Sweep Rate: Variable around 60 cps; locks
to line frequency.

RF Output: High, approx. 0.15 V rms into
nom 70 ohms.§
Low, approx. 0.07 V rms into nom 70
ohms.

Amplitude Modulation: Less than 0.1 db/mc
over frequency sweep.

Output Waveform: Less than 5% harmonic
distortion at full output; less than 2%
at half output.

Attenuator: Uncalibrated microwave atten-
uator continuously variable to 26 db.
Attenuation characteristic flat over out-
put frequency range.

Frequency Measurements: Mid-point fre-
quency of sweep may be pre-set, or
frequency indicated at any point on os-
cilloscope display within =5 mc by use
of the precision micrometer-controlled
wavemeter.

Sweep Output: Regular sawtooth; ampli-

tude 20 V approx.

Power Supply: Input approx. 110 watts, 117
V (=10%), 50-60 cps ac. B4 electron-
ically regulated.

Dimensions: 10%2” x 18%” x 12”.

Weight: 35 lbs.

Price: $595.00, f.0.b. factory.

Write for New Kay Catalog

36

Dept. E-11 Maple Avenue
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KAY ELECTRIC CCMPANY

Pine Brook, New Jersey

CApital 6-4000
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Other bonded diodes
A 0.002-inch whisker of
precious metal is micro-fed

Now. ..
COMPUTER
DIODES designed
{0 eliminate
opens and shorts

under a force of less than
0.5 gram into light contact
with the germanium.
Shock or temperature
variation can break

this contact.

CBS-Hytron bonded diodes
A heavier 0.005-inch

whisker of rigid tungsten

wire with a sharp point is
pressed against the

germanium under a force
of 16 grams. This results
in a contact pressure of
about 400,000 pounds
per square inch. Positive
contact is assured during

Computer diodes must be reliable . . . with a
small fraction of 19} failures. Opens and shorts
usually account for the majority. CBS-Hytron
bonded junction diodes are designed to eliminate
such catastrophic failures. See illustrations.

manufacture and use.

SURVIVAL CURVES-OPENS AND SHORTS
During CBS-Hytron Shock Test

Bl R R L T et
/ \
o So—— 7 o ——
= CBS-Hytron Bonded Diodes /
g — no failures
@ 01— — 7 —)
§ Other Bonded Diodes
kel — 16% opens, 6% shorts
a | _
40 1
[=4
Q
(s}
& 20
0
0 25 50 75 100 125 150
Life in Hours

More reliable products

Comparative Shock Test CBS-Hytron bonded computer
through Advanced-Engineering

diodes are designed to withstand shock and vibration during
printed-circuit assembly and during life. See illustration of
CBS-Hytron shock test . . . more severe than military shock
and vibration tests. Note the distribution curves comparing
diodes subjected to this “paper jogger’ test.

The inherent ruggedness of the CBS-Hytron line of bonded-
junction computer diodes can free you from catastrophic
failures. Let us supply you with engineering samples designed
_ =13 for your applications. Ask for Bulletin E-314. Call or write
B today.

CBS-HYTRON. Semiconductor Operations, A Division of Columbia Broadcasting System, Inc.
Sales Offices: Lowell, Mass., 900 Chelmsford St., GLenview 4-0446  »  Newark, N. ., 32 Green St., MArket 3-5832
Melrose Park, Ill., 1990 N. Mannheim Rd., EStebrook $-2100  «  Los Angeles, Calif., 2120 S. Garfield Ave., RAymond 3-9081
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New Amplitron tube nearly doubles radar range. Copper tone shows increased coverage.

In radar tubes, in breaker contacts, electrically and structurally...

The COPPER METALS meet

THE CHALLENGE OF
RELIABILITY

Increased maintenance costs and the increased com-
plexity of most military and commercial products have
laid greater stress on the reliability of electrical and
electronic components. What the customers want, es-
sentially, is predictable service life without mainten-
ance. The designer faces the problems of temperature,
corrosion, material and joint strength, fatigue and
many others. His answer is frequently found among
the copper metals — whether or not conductivity is
also needed. Here are a few design problems where
reliability was vital, and where copper or a copper
alloy contributed to the solution:

Design Problem —Radar booster tube

Raytheon’s Amplitron* is a new type of tube capable
of power amplification at microwave frequencies. It
boosts the output power of an existing radar installa-
tion by 8 to 14 times, and nearly doubles its range.
Dependable performance is essential, whether used for
military aircraft detection or commercial aircraft guid-
ance. The design problems included extreme mechan-
ical accuracy, durable connections, heat dissipation
and vacuum retention. The solution to all of these was

*Raytheon Trade Mark

CIRCLE 30 READERS SERVICE CARD

oxygen-free, high-conductivity copper.

The anode cavity (diagram above) depends on very
tight tolerances for proper performance. Yet in some
models it can be formed out of a solid blank of copper
by cold forging — with a single press stroke. Copper’s
malleability makes this possible. The many connec-
tions can be brazed reliably because of copper’s good
joining properties.

With an output above 4 megawatts, heat could be a
problem. Copper’s thermal conductivity handles it.
The good high temperature characteristics of this
copper are enhanced by its freedom from oxygen traces,
eliminating oxidation, scale formation and conductiv-
ity losses. The very high (50-70%) electrical efficiency
of the tube depends, of course, on copper’s electrical
conductivity.

Vacuum retention in a tube of such complex geom-
etry depends on two other characteristics of this grade
of copper. The metal is nonporous, and its high purity
eliminates the formation of gaseous products. The vac-
uum envelope is therefore secure, because nothing
seeps in and nothing is generated within it.

Raytheon says, “Without copper, the Amplitron
would have been impossible.”

November 21, 1958 — ELECTRONICS engineering issue
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Design Problem—Plug-in breaker connections

Federal Pacffic Electric Company’s “STABreaker” circuit break- - x =
ers plug right into the panelboard to permit changing units and w58 e
ratings without bolting and unbolting. Dependable performance of T oL T
the connectors is essential to circuit continuity and to avoid heating . A . :
and false tripping. The design problems included high fatigue e o
strength, spring qualities, easy cold working, reliable welded con- \? I \ [
nections and, of course, electrical conductivity. The solution to the

problem was found in Phosphor Bronze 5%. The result was an NM@_L o
excellent electrical connection and a dependable one. 2 Ll B . a

e £

Design Problem —Yours

Whenever reliability determines de- %
sign, the copper metals should be inves- 2
tigated. They have many properties .
besides conductivity that can help en-
hance the maintenance-free service life
of your product. The Copper & Brass
Research Association, 420 Lexington

Ave., New York 17, N. Y., will be happy

to cooperate in your investigation. .
P y g “STABreaker’’ plugs into panelboard. En-

during spring qualities of Phosphor Bronze
59, assure a reliable contact.

THFERE'S A NEW FRONTIER IN...

COPPER - BRASS - BRONZE
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Unregulated High
AC Input

Capacitance
Filter

Regulated
DC Output

Semiconductor
Bridge
Rectifier

Basic schematic diagram of Sola Constant Voltage DC Power Supply
illustrates its design simplicity. Electrically and mechanically, these
dc supplies are extremely reliable due to this basic simplicity.

SIMPLE, regulated DC power supply

Emerson said,”“To be simple is to be great,”
and that perfectly describes the Sola Con-
stant Voltage DC Power Supply. If you
want to keep your apparatus as simple as
you can (especially if it’s basically com-
plicated) this dc supply will do it.

You needn’t worry about manual adjust-
ments or maintenance in the field. There
are no moving or expendable parts . . . no
tubes. The entire supply is a unique com-
bination of three components: 1) A special
Sola Constant Voltage Transformer, 2) a

semiconductor rectifier, and 3) a high-
capacitance filter. It’s that simple. It’s
extremely dependable.

Regulation is =19 against line voltage
variations up to +=109,. Ripple is within
19, rms. Outputs are in the “ampere range.”
It’s particularly well-suited for use on ap-
paratus with pulse, intermittent, or variable
loads. Efficiency is high.

The Sola Constant Voltage DC Power
Supply is simple, compact, very reliable,
and moderately priced.

Write for Bulletin 7K-DC-235

Fixed output — six rat-
ings available from stock

Adjustable output —
six ratings from stock

Custom - designed units
produced to your specs

Sola Electric Co., 4633 W. 16th St., Chicago 50, 1l1., Blshop 2-1414 e QOffices in principal cities ® In Canada, Sola Electric (Canada)Ltd., 24 Canmotor Ave., Toronto 18, Ont.

CONSTANT YOLTAGE TRANSFORMERS

40 CIRCLE 32 READERS SERVICE CARD

REGULATED O POWER SUPPLIES MERCURY LAMP TRANSFORMERS

FLUDRESCENT LAMP BALLASTS

- =S §

A DIVISION OF BASIC PRODUCTS CORPORATION

November 21, 1958 — ELECTRONICS engineering issue



G .y, par OFF

Design of 3%-inch coax switch to handle 55 KW
made possible by Du Pont TEFLON®

TFE-fluorocarbon resins

When increased power allocations by the FCC
resulted in the need for a switch to handle greater
powers and higher frequencies, engineers of
Thompson Products, Inc., were faced with a major
redesign problem. It looked as though the higher
requirements would make their new multi-posi-
tion switch for 318" rigid coaxial line obsolete.
Needed were models that could handle 55,000
watts of average RF power and could cover the
full UHF band to 1000 megacycles. The problem
was solved by changing to a TFE-fluorocarbon
resin for the dielectric.

Both electrical and mechanical properties of
TFE resins proved important in this design. The
resin is used to make sheet dielectric for backing
the grounded connector plate and a strong shaft
for turning the switching bar. One of the biggest
problems—impact cracking—was entirely elimi-
nated. In addition to their unique UHF proper-
ties, TFE resins havea Class H temperature rating.
260°C. continuous rating permits increased oper-
ating temperatures in the switch, The extremely
low dielectric constant of TFE resins is a natural
for this microwave design. TFE resins have a mini-
mum dissipation factor, unexcelled by any other
solid. Characteristic curves for these electrical fac-
tors show that they remain flat with regard to both
temperature (see graph) and frequency (60 cps to
3000 mc).

Thisremotely controlled, motor-operated switch
is another example of the use of Du Pont TFE

TV TRANSMITTER SWITCH handles high powers with very low loss
thanks to a machined layer of TFE-fluorocarbon resin. Reverse side

of connector plate shows coaxial core connections through layer resins to assure RELIABILITY and SAFETY in elec-
of TFE resin. A flat metal bar (not shown) switches power from tronic operations. We will be g]ad to send you
top input connection to three outputs. Graph of properties shows q 5 . . . :
why dielectric losses remain low regardless of operating tempera- information covefmg qu‘gn .data and. apphcatlons
tures. Switch is made by Thompson Products, Inc., Electronics Divi- of these outstanding dielectric materials.
ion, Ci land, Ohio; istri o i , 1L q
sion, Cleveland, Ohio; and distributed by Andrew Corp., Chicago, lil Write to: E. I du Pont de Nemours &Co.(Inc.),
o © Polychemicals Dept., Room 1711, Du Pont Build-
z DIELECTRIC CONSTANT o ing, Wilmington 98, Delaware.
AND =4
% DISSIPATION FACTOR vs. TEMPERATURE N In Canada: Du Pont Company of Canada (1956)
z OF = Limited, P. O.Box 660, Montreal, Quebec.
8 kX~ TFE-fluorocarbon resins '
pa
2 »n ®
& 2 TEFLON
+4 o is a registered trademark...
o p o]
: & & s TEFLON is Du Pont’s registered trademark for
) N 2 . 00 its fluorocarbon resins, including the TFE (tetra.
40 80 120 160 200 240 fluoroethylene) resins discussed herein.

TEMPERATURE, °C.
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NEW PROOF OF SAME RUGGED
IN BOTH NON-MILITARY AND

New environmental lab provides rigid
in-plant testing of all Westinghouse
electronic transformers

Westinghouse Specialty Transformer Department has
established a new qualification testing laboratory in
the Greenville, Pennsylvania, plant. It is fully equipped
for in-plant environmental testing—humidity, altitude
and temperature cycling—as well as shock and vibra-
tion testing.

Specifically designed for testing the complete line
of Westinghouse MIL-T-27A electronic transformers,
these facilities are also available for all other Westing-
house electronic transformers—whether for MIL-specs
or non-military applications. Here is extra assurance
that you get the same rugged dependability in all West-
inghouse electronic transformers—regardless of use.

42 CIRCLE 34 READERS SERVICE CARD

The test lab permits in-plant testing of all types of
electronic transformers—hermetically sealed to open
type—according to MIL-T-27A and MIL-T-9219 speci-
fications for Grades 1 through 6. These units include
the Westinghouse hermetically sealed MIL-T-27A
transformers, Grades 1 and 4, and the Westmold, West-
seal and molded case transformers, MIL-T-27A, Grades
2 through 6, or MIL-T-9219.

Located at the point of manufacture, this laboratory
now means single responsibility by Westinghouse for
design, manufacture and testing of the MIL-specs
transformers—and non-military transformers—with less
delays and faster delivery.

Call your Westinghouse representative for the full
story of how in-plant testing in this new laboratory
can aid your production. Ask, too, about the Westing-
house MIL-T-27A electronic transformers. J-70897

YOou CAN BE SURE...iF n’swresti ngh()use

WATCH “WESTINGHOUSE LUCILLE BALL-DESI ARNAZ SHOWS" CBS TV MONDAYS
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Westinghouse electronic transform-
ers being shock-tested according to
specifications of MIL-T-27A with
new in-plant qualification testing
equipment.

ELECTRONICS engineering issue — November 21, 1958

DEPENDABILITY
TRANSFORMERS
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P. K. Goethe, Specialty Transformer
Engineering Manager at the Greenville
plant, observes shake-down run of
vibration test equipment in new
laboratory.

S

Particularly designed for power applications
involving 60-400 cycles, the Westinghouse
hermetically sealed MIL-T-27A transformers
are available in the complete line of standard
MIL-T-27A case sizes.
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B.F.Goodrich/

New low reflective absorbents
makes free space tests more reliable

Ten times lower reflection is now
available with all B. F. Goodrich
Microwave Absorbents. This 0.1%
material gives reliability to measure-
ments previously unattainable for test-
ing of guided missiles in a free space
chamber.

You can now be sure, by selecting
the proper B. F. Goodrich material,
that you will get this 0.19% perform-
ance at any point on the microwave
frequency spectrum.

In addition to this outstanding
quality, the B. F. Goodrich absorbent
is light-weight, fire-retardant, easy to
install. It will not deteriorate in per-
formance when walked upon and has
excellent water and weather resistant

44

List of B. F. Goodrich Broadband Absorbents

Lowest Maximum
Designation  Frequency* Thickness Reflection

12CM 2500 m¢  1%2”-2” 2%
12CM - 1% 2500 m¢  1%2”-2” 1%

12 CM — 30db 2500 m¢ 1%”-2” 0.1% at X-band.
2% elsewhere,

6 CM 5000 mc 1”7 2%
30CM 1000 mc  3127-4” 2%
30CM —1% 1000 mc 312”-4” 1%
60 CM 500 m¢ 77-8” 2%
60 CM — 1% 500 mc 7”-8” 1%

100 CM 300 m¢ 107-11” 2%
200 CM 150 me 26" 2%
600 CM 50 m¢ 697 2%

8 CM—gIass 3600 mc  17-1»7 2%

iber

4 CM—glass 7500 mc 3 2%

fiber

Most of the above absorbents can be furnished
with 0.1% maximum reflection at selected points
in the frequency band.

*All perform up to 30,000 mc

CIRCLE 36 READERS SERVICE CARD

properties. For darkroom use, a special
white compound can be applied to
the surface of the pads to increase
light reflectance.

When you're investing thousands,
start right —specify B. F. Goodrich —
the company with the longest experi-
ence and record for consistently high
quality microwave material. For new
booklet on these absorbents write The
B. F. Goodrich Company, 486 Derby
Place, Shelton, Connecticut.

B.EGoodrich

microwave absorbents
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1500 SERIES
PRESSURIZATION UNIT

100 SERIES
2RESSURIZATION UNIT

INDUSTRIES, INC.
100 Skiff St., Hamden 14, Conn.

West Coast Office: 1608 Centinela Avenue
Inglewood 3, California — Phone ORegon 8-3958




'EDO EXPANDS ENGINEERING STAFF

New Edo Engineering and Administration Building—iltra modern, air-conditioned,
on the water ai College Point, L. 1.

With new Half-Million-Dollar Building, L.I. Electronics and Aeronautical
Firm Increases Staff To Handle $10,000,000 Backlog of Orders

Edo Corporation, Long Island manufacturer of electronic,
aeronautical and mechanical equipment, moves this
month into its new $500,000 Engincering and Admini-
stration Building.

Edo, specializing in the design and manufacture of
underwater acoustical detection equipment, anti-sub-
marine devices, aircraft components and related equip-
ments, is increasing its engineering staff by one-third
with the availability of new facilities. Completion of the
new building releases some 18,000 square feet in the pres-
ent Edo plant for an expanded manufacturing program.

As prime contractor (o the U. S. Government, Edo is
a major producer of sonar, radar, loran and other com-

ATTENTION ENGINEERS:

plex electronic systems. Edo Airborne Loran, first such
equipment to be developed for commercial use since
World War II, has been ordered by most of the major
international airlines as basic long range navigation
equipment in their jet fleets.

Edo is aiso the world’s foremost manufacturer of air-
craft floats, designer of advanced aircraft hulls and of
the first amphibious helicopter conversion.

In addition to the home plant at College Point, L. I,
Edo operates two wholly owned subsidiaries—Edo (Can-
ada) Ltd,, at Cornwall, Ontario, and Electro-Ceramics,
Inc., Salt Lake City, Utah.

Edo has urgent need of engineers with experience

in the electronic and aero-mechanical fields.

Career opportunities are unlimited with this solid, growing firm.
You're invited to phone for interview or send resume to

C. L. Fenn, Chief Engineer
Edo Corporation
College Point, L. I, N. Y.
Hickory 5-6000

EDO Corporation

Manufacturers of a Trusted Line of Marine and Airborne Electronic Equipments

College Point, Long Island, New York
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MINIATURE

This is a Litton Industries magnetron,
one of a remarkable family of thirty
small, lightweight pulse tubes deliver-
ing up to 4 kw. The family has recorded
hundreds of thousands of hours of
reliable service.

The range of performance characteris-
tics of these magnetrons has enabled
them to demonstrate their reliability in
navigational radar and communications,
as beacon interrogators and trans-
ponders, in airborne fire control systems,
in classified missile applications, and in
other miniaturized systems.

These are better tubes because of what
pediatricians call TLC — tender, loving
care. We put more than the normal num-
ber of man hours into the construction

MAGNETRONS o

CAPABILITY

THAT CAN CHANGE

YOUR
. PLANNING

KLYSTRONS

RON

OR MISSILES DELIVERS 4 KW ey

of each miniature magnetron. The result
is a higher than normal tube yield. High
yield in production has been statistically
proved to produce measurably higher
reliability in the field...and longer life,
If you would like more information on
these and others of our wide line of
electron tubes — information that may
change your planning of new system
designs — we have recently published a
new electron tube catalog. Litton Indus-
tries Electron Tube Division, Office E2,
960 Industrial Road, San Carlos, Cali-
fornia. If you would like information
on our company as a place where you
can enjoy an atmosphere wherein there
are isolated areas of nearly pure vacuum
—we’d like to hear from you.

LITTON INDUSTRIES Electron Tube Division

CARCINOTRONS . TRAVELING WAVE TUBES
BACKWARD WAVE OSCILLATORS e« GAS DISCIARGE TUBLES « NOISE SOURCES




RSATILE

Multi-channel—telegraph Al or telephone A3

STABLE

High stability (.003%) under normal operating conditions

Components conservatively rated. Completely tropicalized

R\
0"0\) Here’s the ideal general-purpose high frequency trans-
o mitter! Model 446, suitable for point-to-point or ground-
* to-air communication. Can be remotely located from

operating position. Coaxial fittings to accept frequency
shift signals.

This transmitter operates on 4 crystal-controlled
frequencies (plus 2 closely spaced frequencies) in the
band 2.5-24.0 Mcs (1.6-2.5 Mes available). Operates
on one frequency at a time; channeling time 2 seconds.
Carrier power 350 watts, Al or A3. Stability .003%.
Nominal 220 volt, 50/60 cycle supply. Conservatively
rated, sturdily constructed. Complete technical data
on request.

Now! Complete-package, 192 channel, H.F., 75 Ib.

airborne communications equipment by Aer-O-Com!
Write us today for details!

AER cOM s
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BROADEN DESIGN HORIZONS

with new AP drift transistors

TYPICAL APPLICATIONS

TV CIRCUITS

FM RADIOS

SHORT WAVE RADIOS

HIGH FREQUENCY OSCILLATORS

VERY HIGE SPEED
SWITCHING DLVICES

WRITE TODAY FOR BULLETIN
G-180 INCLUDING COMPLETE
MECHAKICAL AND
ELECTRICAL
SPECIFICATIONS,
DIMENSIONAL DRAWINGS,
GRAPHS AND ENGINEERING
‘DATA.

SEVEN NEW DRIFT TRANSISTORS FOR HIGH SPEED SWITCHING

AND HIGH FREQUENCY AMPLIFIER APPLICATIONS

General Transistor's new 2N602, 2N603, 2N604 provide the design engineer with guaranteed
switching parameters such as gain-bandwidth and DC current gain, while the 2N605, 2N606,
2N607 and 2N608 provide guaranteed power gains at high frequencies. . .

In addition to the great speed advantages offered by the drift transistor at no sacrifice of gain,
such additional features as higher voitages and lower capacity are avaitabie. Thus one can now drive
higher impedance loads with no sacrifice of speed or pulse power.

The -compiete control of G. T.'s Drift Transistor assures longer life and maximum performance
while possessing complete reliability. )
Other features include: high input-circuit efficiency, excetlent high-frequency operating stability,
good signal-to-noise ratio, good automatic-gain-control capabilities and the rugged mechanical
construction of a positive hermetically sealed JETEC 30 case.

ALL TRANSISTORS CAN NOW BE SUPPLIED IN FULL COMPLIANCE WITH MIL.T-19500A.

DC Current Gain Gain X Power Gain
hee Bandwidth Kp
2N602 Vee=1v *| Va=5v 10-30 mc | 2N605 | Vee—=7.5v | 2025 db
2N603 lh=05ma | 25100| Ic=5ma | 30-50 2N606 lc = 1 ma | 25-30 db
2N604 50-70 2N607 f=2mc| 3035db
2N808 35-40 db

% REPRESENTS RANGE VALUE FOR COMPLETE TRANSISTOR FAMILY AND NOT FOR ONE PARTICULAR TRANSISTOR,
C O R P (o) R A T i (o] N

91-27 138TH PLACE ¢ JAMAICA 35 ¢ NEW YORK

IN CANADA: DESSER E-E LTD., 441 ST. FRANCIS XAVIER, MONTREAL 1, QUEBEC

FOR IMMEDIATE DELIVERY FROM STOCK, CONTACT YOUR NEAREST AUTHQRIZED TRAMSISTOR DISTRIBUTOR
OR GENERAL TRANSISTOR DISTRIBUTING CORP., 91-27 138TH PLACE o JAMAICA 33, NEW YORK

FOR EXPORT: GENERAL TRANSISTOR INTERNATIONAL CORP.. 91-27 138TH PLACE, JAMAICA 33, NEW YORK
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..« A "COOPERA]

IVE EFFORT”

Between Industry and Publication
Throughout 18 Years Achieves

14

Give-and-take between the publishers of elec-
tronics BUYERS' GUIDE and the electronics
industry over the years produced the detailed
wealth of information contained in the
GUIDE’S product listings.

The BUYERS’ GUIDE is literally the elec-
tronics industry’s own data and buying book,
for manufacturers, users and service groups
have made as positive contributions to its
evolution as have dedicated editors and re-
scarchers. There are countless examples in
the files where the brecakdown of electronics
components, materials, services and equipment
for casy reference has required years of refine-
ment before manufacturers were satisfied with
nomenclature; and where in the GUIDE their
products were listed. And it has taken patient
policing by the rescarch staff to make certain
that all products fall into correct categories,
with those categories broken down wherever
necessary for clarification. (Since producing
the GUIDE is a full time, year around opera-
tion, questionnaires are already being proc-

essed for the 1959 issue.)

&

These years of cooperation and experience
result in the BUYERS GUIDE of today—
needed and used by the electronics industry
because it simplifies buying in a complicated,

intricate field,

QUICK FACTS FOR YOU TO EVALUATE
THE 1958-59 BUYERS’ GUIDE

° i — 667 advertisers
used the current BUYERS GUIDE to sell

their products, materials and services.

) luct Listings— More than 2,000 elec-
tronic and allied product categories, with ad-
vertisers’ names in boldface type. More than
4,000 manufacturers and service organizations,
® Editorial Content— Handbook-type, refer-
cnce material of lasting value on components,
circuits, etc. with accompanying schematics,

charts and graphs.

¢ Guaranteed Distribution~ Copies go to
the more than 52,000 paying subscribers to
electronics —a great American business pub-

lication.,

EVERY INDUSTRY HAS ONE ACCEPTED DATA AND BUYING BOOK —
AND IN ELECTRONICS 1T's THE electroniCs BUYERS’ GUIDE

A McGRAW-HILL PUBLICATION D

330 WEST 42nd STREET

NEW YORK 36, N.Y.



FIRST
LONG DISTANCE

i

Klystron power amplifier of new design, featuring higher effi-
ciency, reliability and lower operating cost. The entire system was

E .\ designed by MIT Lincoln Laboratory in conjunction with Air Force
% Air Research and Development Command.
PROVES '~

® SSB best for long tropo hops.
® Longer high-quality hop?s. now
feasible P
® High power is no problem with G-E
amplifier

# Control room showing control console and teletype machines. The
system has been designed for ease of maintenance and operation to
cope with extreme weather conditions, B

52

Operation of the world’s first long distance
single sideband tropospheric scatter system
proves the practicality of SSB for over-the-
horizon hops of several hundred miles. Span-
ning 640 miles between sites near Boston and
Winston-Salem, multi-channel voice and tele-
type communications are maintained with high
reliability.

« With this system General Electric demon-
strates the inherent advantages of SSB for
long distance transmission: the ability to get
more wide-band signal over long one-hop dis-
tances with less power, at less cost.

When considering long-distance communi-
cations, remember General Electric’s many
years of experience in the design and manu-
facture of high power amplifiers, a key limit-
ing factor in tropo scatter system design. And
G-E engineers possess the practical system
“know-how” so essential in the design and in-
stallation of long-range communication sys-
tems. Call these engineers to study your
requirements. Military - Industrial Sales
Technical Products Department, General
Electric Company, Electronies Park, Syracuse,
New York.

Progress Is Ovr Most Important Product

GENERAL @B ELECTRIC

CIRCLE 44 READERS SERVICE CARD
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SILICON
GERMANIUM
SELENIUM

FEATURING

STANDARD CIRCUIT
TESTS

. Visual dynamic voltage-current
characteristic,

. Dynamic reverse-current leakage.
. Dynamic forward-voltage drop.
. Static reverse-current leakage.

. Static forward-voltage drop.

Ne\s

RECTIFIERS and DIODES

NOW . .. for the first time, production and laboratory users of power
rectifiers and signal diodes may perform five standard circuit tests with
one precision instrument . . . the CEDCO Metallic Rectifier Analyzer.

Versatile, accurate and rapid, the new CEDCO Analyzer exceeds the
highest standards of engineering quality. Three Weston meters, accurate
within 1%, AC Voltmeter (0 to 1500 V.), DC Voltmeter (0 to 1000 V.).
and DC Milliammeter (0 to 10 AMP.) assure dependable performance.

Model 5-101—Self-contained featuring complete set of plug-in adapters,
accepting wide range of sizes.

Model 5-102 —Ideal for laboratory use. Adjustable test fixture for
remote testing permits shelf mounting away from the working area.

Illustrated brochure, Bulletin R-250, is available upon request.
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ELECTRONICS
IN
BRITAIN

STEREDO STEREO STEREO STEREO
12W high slope
miniature pentode

This medium power, high fidelity tube is particularly suitable for
stereo equipment. Its high slope of 11,300 umhos allows two EL84s
in push-pull to give over 10W output power at less than 19 distortion
—all achieved for only 16V of grid to grid drive.

The EL84 may also be used for the more economical higher powered
equipments. Two tubes will provide an output of up to 17W at an
overall distortion of 4%.

A single EL84 will provide an output of nearly 6W. It hasa maximum
plate dissipation of 12W.

Typical performance details for this tube are given here—for further
information and supplies write to one of the distributors listed below.

MEDIUM POWER | HIGHER POWER |

Distributed load conditions (screen grid Two valves in class AB push pull
taps at 439, of primary)

0 e
v, 300 Vo

Vg2 300 I &

Ik(o) 2)( 40 Ra-a

I, (max.sig.) 2x 45 lago)

Ry (pervalve) 270 I, (mag.sig.)
Vin (g1-gi)r.m.s. 16 I237-(0) .
R.. 8.0 lg2(max. sig.)

pout 1 Vin(g|-g1)r.m.s

P
0‘7 out
- Dy

Supplies available from:

In the U.S.A.

International Electronics Corporation
Dept. E9, 81 Spring Street, N.Y.12,

SRS ELECTRONIGC TUBES used throughout the world

{n Canada
éﬁﬁ;;ﬂ?&gomc G “Mullard” is the Trade Mark of Mullard Limited and is registered  [Mullard]
Dept. II, 116 Vanderhoof Avenue, in most of the principal countries of the world. N
7, Ontario, Canada.
Tiotonte 17, Ontitle, MULLARD QVERSEAS LTO, MULLARD HOUSE, TORRINGTON PLACE, LONOON, ENGLAND

MEV70O
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WHAT THE “SYSTEMS CONCEPT”

MEANS AT HUGHES

\ Activity atthe Hughes Research & Development Laboratories is spread

\ over a wide range of sciences. However diverse this activity —whether 3
\ interest centers on components, sub-systems, or systems themselves 0

—the final systems use is always a common denominator. As a result
of this view, Hughes has evolved as the West's leader in advanced

electronics.

COMMUNICATIONS SYSTEMS
Projects underway include the development of
systems capable of deflecting their signals
from meteors, artificial satellites, and even
the moon. Still another area is the develop-
ment of systems which transmit intelligence
through media impervious to radio fre-
quencies,

AIRBORNE SYSTEMS

Made up of advanced radars, computers, auto-
matic flight control, communication and nav-
igation equipment, these Hughes systems are
designed to meet the ever-increasing opera-
tional and flight demands of supersonic flight.

the West’s leader in advanced electronics

© 1988, HUGHES AIRCRAFT COMPANY

heric sca
Irllltlrlol??lsl?lllllllllllll
1

GUIDED MISSILE SYSTEMS

A combination of most of the advanced tech-
nologies in a number of fields, the Hughes
guided missile development and study pro-
grams include Ballistic Missiles, Air-to-Air
Missiles, AICBM, and Surface-to-Air Missiles.

Diversification and expansion by the Hughes
Research & Development Laboratories into
unexplored new areas have created more en-
gineering openings than ever before existed!
Engineers or Physicists, with degrees from
accredited universities may investigate by
writing directly to:

Dr. Allen Puckett, Associate Director,

Systems Development Laboratories

Hughes Aircraft Co., Culver City 25, Calif.
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Fuse
actnal
size

Sub-miniatures— hermetically sealed

Designed to protect

miniature devices and controls

TRON fuses make it possible to have
the fuse as an integral part of miniaturized
circuits, controls, electronic devices, and
electrical equipment. There is no need
to sacrifice space to provide built-in
protection.

TRON fuses have such small physical
dimensions that they can be easily in-
corporated into miniaturized devices or
components.

The fuse element is hermetically sealed
in a glass tube. Contact is made by pig-tail
lead-in wires.

TRON fuses are not affected by atmos-
pheric or surrounding conditions because
the hermetic seal protects the fuse element
from contact with them.

This means — TRON fuses may be
potted or encapsulated, if desired, without
any danger of the potting or surrounding
material affecting the operation of the fuse.

Or TRON fuses can be installed any-
where in the circuit as they are self-protect-
ing and operate without exterior flash or
venting.

Likewise, TRON fuses may be teamed

CIRCLE 48 READERS SERVICE CARD

in one capsule or replaceable unit with such
components as resistors — or anywhere
that sensitive protection is desired.

TRON fuses are made in two types. GLN
TRON fuses, made to carry 1009, load
indefinitely and to open within 10 seconds
at 2009, load. Available in 1/20 to 1/2

amperes.

GLX TRON fuses made to carry 1009,
load indefinitely and to open within 10
seconds at 1509, load. Available in 2/10

to 5 amperes.

Both GLN and GLX TRON fuses will
operate properly on circuits of 125 volts or
less capable of delivering 50 amperes or less.
The fuse body measures .140 x .300 inches.
Standard pig-tails are one inch long of
No. 24 copper wire.

When designing an electrical or elec-
tronic circuit — where space is of impor-
tance — consider the many advantages of
TRON fuses. Send us the details of your
requirements and our fuse engineers will
gladly work with you.

BUSSMANN MFG. DIVISION, McGraow-Edison Co.
University at Jefferson, St. Louvis 7, Mo. 1158

TRUSTWORTHY NAMES IN
ELECTRICAL PROTEC TION
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TYPE JF DISCAPS

Type JF DISCAPS are espe-
cially designed for applications
requiring a ceramic capacitor
with superior frequency stabil-
ity. These DISCAPS extend
the available capacity range of
the EIA Z5F type capacitors
between +10° and +85°C and
meet Y5S specifications be-
tween —30° and +85°C. Now
manufactured in capacities be-
tween 150 MMF and 10,000
MMF, Type JF DISCAPS ex-
hibit a change of only +7.5%
between +10° and -+85°C.

Write today on your company
letterhead for information on
RMC DISCAPS.

RADIO MATERIALS COMPANY

A DIVISION OF P. R. MALLORY & C€O., INC.
GENERAL OFFICE: 3328 N. California Ave., Chicago 18, Il
Two RMC Plamis Devoted Exclusively to Ceromlc Capacitors

FACTORIES AT CHICAGO, ILL. AND ATTICA, IND.

DISCAP
CERAMIC
ICAPACITORS)
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Five switches of special interest

to Electronic Engineers
Three of them are N E w

NEW !
ultra-small ol
super-sensitive '

mercury switch AS603A71

This new switch, designed for vertical gyros, stable
platforms, missiles and rockets, is the most precise
mercury switch available. Differential angle —.150°
max. Mass shift—.085 gm. cm. SPDT. It operates
reliably at temperatures as low as —65° F. Hermeti-
cally sealed contacts. Switch is unaffected by water
vapor, dust, dirt, fungus and corrosive fumes. It is
rated at .225 amps., 30 vac, 400 cps resistive load.
Weight—3.5 grams (including leads). Ask for data
sheet No. 153.

NEW

““SX” series
sub-subminiature
switches

These all-new switches combine
extremely small size with ‘‘regular size’’ electrical
capacity and excellent reliability. They present a new
set of possibilities to the designer of compact devices.
5 amps. 250 vac, 30 vdc. Two mounting holes accept
No. 2 screws. Weight—1/28 oz. Ask for data sheet
No. 148,

Subminiature
door interlock
switch 7ACI-T

Cuts off power in equip-
ment cabinets when
service door is opened.
Manually pulling the rod
actuator to maintained
contact position closes
circuit for checking.
When door is next closed, switch returns to normal
. .. re-sets itself to safety position. Ask for data sheet
No. 108,

1.406

58 CIRCLE 50 READERS SERVICE CARD

NEW
““1PB600” series
“One Shot”’ switches

These new switch assemblies
produce a one-and-only-one
pulse output. Miniature
gackage includes push-
utton switch and potted

one-shot circuit. Eliminates r_ O
need for designing special
pulse input circuits for high rS— gog \_l
speed electronic devices.

The square wave pulse

width is factory adjustable from .5 to 2.5 micro sec-
onds, and the amplitude from 3
to 60 volts. Both width and
amplitude are independent of
speed of operation of switch. Ask
for data sheet No. 150.

2.280

PULSE WAVE

“SE’ series environment-free
subminiature switches

“SE”’ Series switches are the
smallest and lightest environ-
ment-free switches available.
Construction is completely
sealed. Operate reliably from
—65° to +350°F. Pin plunger
actuation. Choice of contact
arrangements. Rating 5amps.
125 or 250 vac. 28 vdc—15
amps. inrush; 4 amps. resis-
tive; 3 amps. inductive.
Weight—.24 oz. (without
leads). Ask for Catalog 77.

Engineering assistance in switch applications is avail-
able from the MICRO SWITCH branch office near you. Con-
sult the yellow pages of your telephone book.

MICRO SWITCH...FREEPORT, ILLINOIS
A division of Honeywell
In Canada: Honeywell Controls, Ltd., Toronto 17, Ontario

@ Honeywell

MICRO SWITCH PRECISION SWITCHES
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high reliability . . . extreme compactness ... .

S

st

N EW

IN THE

A NBORN

6- & 8-CHANNEL DIRECT WRITING SYSTEM

If you want a practical direct writing system for straight-
forward recording in the range from DC to 100 eps — such as
computer readout, telemetry recording — look what the new
Sanborn “850" offers in compactness, reliability and operating
convenience. A complete 8-preamplifier module with power
supply, plus an 8-channel flush-front recorder package con-
taining power amplifiers and power supply at rear, oecupy
only 241" of “850” panel space.

PERFORMANCE characteristics of an ‘850" include flat
frequency response 0-70 cps, down 3 db at 100 cps (10 div.
peak-to-peak amplitude) . . . thermal drift eliminated by
current feedback power amplifiers . . . limiting at input to
prevent amplifier saturation or cut off, so that damping is
never lost . . . drift less than 0.2 div. for 20° to 40° C. changes,
line voltage changes from 103 to 127 volts . . . gain stability
better than 19, with 20° C. and 20 volt changes . . . linearity
0.2 div. over 50 divisions . . . clear, permanent, inkless record-
ings in true rectangular coordinates.

*

IN RELIABILITY, ‘850" features include fully transistor-

ized power amplifiers and power supply ... rugged gal-
vanometers with low impedance, high current, enclosed coil
assemblies and velocity feedback damping ... JAN com-

ponents wherever practical, such as MIL-T-27 hermetically
sealed power transformers, MIL-approved electrolytics in
power supplies, etc. . . . forced filtered air cooling for stable
operation.

And in operating CONVENIENCE, an ‘850"’ system pro-
vides such advantages as nine electrically controlled chart
speeds, selected by pushbuttons . . . a choice of interchange-
able Preamplifiers (DC Coupling and Phase Sensitive De-
modulator presently available, with others in development)
.. . remote control of chart drive, speeds, timer and marker
. . . monitoring connection points . . . a Recorder that loads
from front and has built-in paper take-up and paper footage
indicator.

SANBORN COMPANY

175 Wyman Street, Waltham 54, Mass.

ELECTRONICS engineering issve — November 21, 1958

Ask your local Sanborn Industrial
Sales-Engineering  Representative
Jor complete facts — or write the
Industrial Division in Waltham.

(All data subject to change without notice)
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Speed and reliability make LABIL, Stromberg-Carlson’s
new data link, ideal for automatic transmission of flight
information from light aircraft to ground receiving
and control locations.

Into the link the pilot or observer can enter 13 types
of data regarding flight and target. When the ground
control group wants the information, a lamp on the
panel of the airborne equipment lights. The pilot or ob-
server presses the transmit key, and the entire stored
message is automatically transmitted over his existing
voice communications equipment.

Greatly increased reliability is achieved by transmit-
ting each character twice.

At the receiving end the message is checked for errors

Why L AB l Lis a powerful link in the communications chain

lr‘.

- |‘

- W

3

due to noise interference. The error detector examines
the two transmissions for complete agreement, then
prints the message out on a teletypewriter. Speed of
transmission is limited only by the bandwidth of the
communications equipment and printeut device.

The standard format and digital nature of each trans-
mission make LABIL easily adaptable to large-scale oper-
ational control systems in which automatic data han-
dling is a requirement.

Complete technical data on Stromberg-Carlson’s
Light Aircraft Binary Information Link is available
on request.

“There is nothing finer than a Stromberg-Carlson”

A DIVISION OF GENERAL DYNAMICS CORPORATION S_C w
146 4N. GOODMAN ST. « ROCHESTER 3,N.Y. g@ ',3.2
B A B\ A

Electronic and communication products for home, industry and defense eno i

STROMBERG-CARLSON
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Is one

of these
FOUR
DUPLEXER
TECHNIQUES
right

for you...

To secure optimum performance and
reliability in your duplexer system

you now have a choice of five basic

techniques.

Microwave Associates is in a position
to give you completely unbiased recom-
mendations because we design and
manufacture all types of gas tube and

ferrite devicesfor duplexer applications.

If you have a current problem in this
field our application engineering ser-

vice is at your disposal,

e & o OR
do you need

OUR NEW
FERRITE
DUPLEXER?

Write or call . ..

ELECTRONICS engineering issue — November 21, 1958
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LEACH RELAY

A division of

CIRCLE 54 READERS SERVICE CARD

When a jet screams down the runway fully
loaded with fuel and ammo... reliability is the
key to safety and “mission accomplished".

Here's where warning of system failures is
vital...where Leach reliability proves
itself again and again.

Look to Leach for
packaged reliability!

|

|

i

I

|

|

|

|

l

|
A major airframe manufacturer relies on three |
types of Leach Relay assemblies in a single |
dimmer package to solve the problems of pilot |
safety, visual distraction and eye discomfort |
for pilots of two of its advanced jet trainers. |
The assemblies switch on master caution i
lights, fire warning lights and other emergency |
warning lights. ..each requiring significant i
differences in intensity to catch the pilot’s |
attention. Each of these assemblies has its own i
series of resistors and diodes; altogether they |
serve 27 different circuits. I
Clear lamps of fixed light intensity are used I
behind green, amber and red colored elements. |
The resistors in the Leach Relay package |
permit varying degrees of light intensity for I
instrumentation illumination. They assure I
control of instrument panel lighting during |
ground taxiing, under extreme opaque |
: conditions at high altitudes, during night |
| missions and in the strong brightness of |
| daytime flights. |
| Most important of all, they do not fail. |
i For dependable relays...for packaged |
| reliability, look to Leach! |
I |
! I

SEE FOR YOURSELF how Leach relays surpass all ;
others in electrical and environmental specifications.
Write today for catalog and complete information.

== 5915 Avalon Blud., Los Angeles 3

CORPORATION

District Offices and Representatives in Principal Cities of U. S. and Canada
EXPORT: LEACH CORPORATION, INTERNATIONAL DIVISION
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WHITE ALICE

POLE VAULT

WESTERN YLECTRIC PHOTO

DEW LINE

- -

TEXAS TOWERS

OFFICIAL U.5. Al FORCE MHOTO

EIMAC KLYSTRONS performance proved
in original Tropo-Scatter systems

Eimac klystrons are used in nearly every major military and
commercial tropo-scatter system in the world. The list is impres-
sive: Pole Vault, Texas Towers, Dew Line, White Alice, SAGE,
NATO, Florida-Cuba TV, and numerous commercial nefworks.
They have been selected for systems from Norway to North
Africa, from the Arctic Circle to the Andes, from the United
States to the Far East.

In most of these systems Eimac klystrons are used exclusively.
The reason is simple: Eimac-pioneered external-cavity klystrons
make it possible to generate high power at ultra-high frequen-
cies simply, reliably and at low cost. With the Eimac external-
cavity system, tuning cavities, couplers and magnetic drcuitry
cre all external to and separate from the tube. This permits ex-

EITEL-McCULLOUGH, INC.

S A N CHANRE 1B o =y ¢ A& L0

Eimace 70de with ceramic tubes that can take it

ELECTRONICS engineering issue — November 21, 1958

ceptionally wide tuning range and simplifies equipment design.
Cost is lowered because this external circuitry is a permanent
part of the transmitter and is not repurchased when tubes are
replaced.

The reliability of these high-performance devices is excep-
tional. Some of the original Eimac klystrons installed in Project
Pole Vault—the first major trope-scatter network ever estab-
lished — are still going strong with more than 25,000 hours of air
time logged to their credit.

Eimac manufactures a complete line of amplifier and pulse
klystrons covering the most impertant areas of the UHF spec-
trum. Write our Application Engineering Department for specific
information.

® Cable address
EIMAC
F OR NI A
San Carlos
CIRCLE 55 READERS SERVICE CARD 63




New printed circuit connector with
protective taper tab enclosure

increases reliability

PCA15-78
ACTU:L SIZE

Enlarged cross-section illustrates
taper tab wiring and shows special
molded body as an integral part
of the connector. The body
cavities insulate and assure
uniform spacing of contacts.

A unique molding on Continental Connector’s new Series PCA15-78
printed circuit connector provides uniform spacing and insulation, and
eliminates bending, twisting or shorting of contacts during assembly.
For additional ease of assembly, contact terminations accommodate
AMP “78” taper tab receptacles for solderless wiring. Connectors

are supplied with patented and exclusive “Bellows Action” contacts

in bifurcated construction. Coil spring action of “Bellows”’ design
results in 100% contactarea without loss of retention even with T

undersized or oversized tolerance boards.
always
sure

For complete technical information and other printed circuit literature with
write Electronic Sales Division, DeJUR-Amsco Corporation, 45-01
Northern Boulevard, Long Island City 1, N. Y. (Exclusive Sales Agent) e

L]
MANUFACTURED BY CONTINENTAL CONNECTOR CORPORATION, AMERICA’S FASTEST GROWING LINE OF PRECISION CONNECTORS electronlc components
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"Maxrzian F Series Silicon Rectifiers. ..

UIMUS

. » » In Performance

ssmopon.

Current Ratings—Amperes

Max. .
Peak |Max. Max. Recurrent Surge
.{Inverse [RMS | Max. D.C. Load Max. RMS Peak 4M3 Max.

Volts [Volts |55°C [100°C | 150°C | 55°C {100°C [150°C | 55°C | 100°C| 150°C| 55°C [ 100°C | 150°C

200 (140 | .75 o5 25 {1.875[1.25| 625 7.5 5. 2.5 75 75 35
400 (280 | .75 S .25 [1.875]1.25| .625| 7.5 2.5 TSP Z5I i 8315
600 | 420 |.75 9 .25 | 1.875{1.25| 625 | 7.5 S 2.5 75 75 35

&)

Itra Small Size

Dimensions

.«0in Low Price

research, engineering and production know-how have combined to develop

the “utmost” in a small size, very low cost silicon rectifier with giant per-

L I Send for
formance. If your problem is miniaturization, or cost, or tough application.
your p ’ g1 app ? D-»Design Note

the solution is in the Tarzian F series. #31

Sarkes Tarzian,Inc., Rectifier Division
DEPT. D-5, 4156 NORTH COLLEGE AVE., BLOOMINGTON, INDIANA

IN CANADA: 700 WESTON RD., TORONTO 9, TEL, ROGER 2-7535 EXPORT: AD AURIEMA, INC., NEW YORK CITY
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Standard Coil Forms with screw thread mounting are L.S-3,LS-4, LS-5, LS-6, LS-7, LS-8, LS-M, and LS-T. The LS-5, -6, -7,
-8, and -T are available with Perma-Torq®.

Coil up with this Form!

There’s a guaranteed CAMBION® coil
form for every coil winding problem! The
CAMBION stock of standard coil forms pro-
vides a reliable source for any quantity
you need, and CAMBION custom com-
ponents carry the same guaranteed per-
formance.

Standard CAMBION coil forms are com-
pactly designed and carefully manufac-
tured to withstand the most severe work-
ing conditions. They mount with a screw
thread, are available with a variety of
locking devices, including unique Perma-
Torq® which allows locking of tuning
cores while still tunable.

CAMBION printed circuit coil forms are
ideal for use in printed and transistorized
circuits. Time-saving coil leads can be
soldered to circuitry when the component
is mounted. Available in a wide range of
sizes and materials—and you can rely on
their performance.

Get guaranteed performance from
every single coil by ordering CAMBION
coils. Write Cambridge Thermionic Cor-
poration, 437 Concord Avenue, Cam-

66

bridge 38, Massachusetts. West Coast
stocks handled by E. V. Roberts and
Associates, Inc., 5068 West Washington

ImE
Blvd,, Los Angeles 16, California. In i i:i..i
Canada: Cambridge Thermionic of
Canada Limited, Montreal, P. Q. | :
CaMBION products now available from l £

leading distributors throughout the U. S.
and Canada.

CAMBION shielded coil forms are specially designed
to give top performance in ‘‘tight spots.” The LS-9
is %s” in diameter, 14” high. LS-10 is 34" in diam-
eter, 1%s” high. LS-11 is %s” x 17/22”. The LS-14
is double ended, '3” O.D., and 1%.” overall. All
are highly shock resistant.

>

CAMBRIDGE THERMIONIC CORPORATION
®
AMIBIOINE

Makers of guaranteed electronic components, custom or standard

i
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ALLEN-BRADLEY PRESENTS...

Va, V2, and 1-WATT
PRECISION RESISTORS

Far exceed MIL Specs
for film and wire-wound resistors

Allen-Bradley’s new, truly accurate, metal grid resistors are now
available in 14, 14, and l-watt ratings, producing test results that
are a substantial improvement over the MIL Specifications for wire-
wound and film type precision resistors. They combine remarkable
stability, under load and on the shelf, with an exceptionally low
temperature coefficient. The metal alloy grid is noninductive, pro-
viding exccllent high frequency characteristics. They also have an
exceptionally low noise level ... comparable to that of wire-wound
units. Each unit is individually calibrated and marked with nominal
resistance value, tolerance (#= 0.1 te 1%), and temperature coefficient.
Provided with gold plated leads for flawless soldering. Considering
their superior characteristics, these new resistors justly qualify under

the Allen-Bradley trademark of Quality.

I! Type GAH
. 1 Watt at 100°C

4 ['
| * ‘ ! +0.1t01%
\ d
\ H
_____ R _i k@
s 9]
¥ W 5
|

In Canada: Allen-Bradley Canada Ltd., Galt, Ont.

i A
A | B C s
.225” " '
v Ie.SGO _>I The construction of the 14, 14, and 1-walt l
W @ __ resistors is identical. At the upper left is an | BN !
enlarged view of the metal alloy grid, moun- . ™ -
m‘ ted on glass, which forms the resistance / - :
Type CAH—V; Watt at 100°C element. (A) Actual size of l-watt element, 3
(B) encapsulating epoxy resin body, (C) fin- ! oy
3127 l “a30” ished unit hermeticallysealed in ceramic tnbe, N\
- : z Allen-Bradley Co.
5! gy 222 W. Greenfield Ave., Milwaukee 4, Wis.
\ & = “hy
T ki,

Type EAH—7, Watt at 100°C
.407”
ity

rrrr—
———

“

Type GAH—1 Watt at 100°C

i 2 S\
AI.I.EN-BRA LEY

== QUALITYS

6-58-E
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in the elimination

of high frequency radiation

ALLEN-BRADLEY

CASCADED CERAMIC
FEED-THRU FILTERS

(PATENT PENDING)

NOW . . . out of the Allen-Bradley re-

search laboratories comes a completely

TYPE FIB new and far more effective line of high

frequency filter elements . . . especially

- designed to eliminate radiation from low

Q“(A power circuits operating in the frequency

g range from 50 mes to 5000 mes.

: Emploving an entirely different con-

TYPE FIS cept, these new filter elements have a

phenomenal filtering efficiency . . . that

actually increases tremendously with

i frequency, as illustrated in the graph

- at left.

m
(@]

BS) (500 REFERENCE)

These filter elements display none
of the detrimental internal resonance
TYPE FCD characteristics of standard tubular

capacitors . . . and cascading elements

3 permit an increase in effective capacity
] J far bevond that practical even with
e discoidal design.
1 Filters are available in voltage ratings
TYPE FC

up to 500 v, DC at temperatures up to
125°C. Max. RF curreut is 0.25 amp,

INSERTION LOSS (D

o and max. DC or low frequency current
ORDINARY ‘ : 36 g FEE , _
TUBULAR _ & Technical information available
FD_THR.SCi/éP. TYPE SMFO  Uupon request.
AT 1257 (FULL SIZE)

‘ tJ W
100 AI.I.E_N_-BRAMPI.EY
FREQUENCY (M | ELECTRONIC COMPONENTS

-

6-58-E
Allen-Bradley Co., 222 W. Greenfleld Ave., Milwaukee 4, Wis. * In Canada— Allen-Bradley Canada Ltd., Galt, Onf.
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Now, Immediate Delivery from Stock on

GENERAL CERAMICS SPECIAL
PURPOSE FERRITE CORES

F926

F260

F670 F927

F610-4 .

T, |

F610-6 F610-3

Inches 1 2

Pt s Sae=a oo

g " F610-2

F671

F624

F825

F289

F622
F731

Q g F672
F627 F846 F625 F303 F717 F875

; F684 .
549 F188/F187

F784 F754 F97l
F366
F607-2  Fg07-1

F610-1
3

F612-1

F612-2
4 5

na):

F243/F242

6

F189

F167
7

Rush service for designers - use
this handy materials selector chart

Ferrite Cores available
in various materials for
development and design
engineers to cover
specific frequency bands
of operation from 1 KC
to 50 megacycles. General
Ceramics provides extra-
fast service on sample
quantities for develop-
ment and will make
prompt delivery on pro-
duction parts in reason-
able quantities. Call,
wire or write General
Ceramics Corporation,
Keasbey, New Jersey.
Please direct inquiries
to Dept. E.

~«—CIRCLE 60 READERS SERVICF CARD
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APPLICATION DESIRED PROPERTIES FREQUENCY FERRAMIC_BODY SHAPES
Filter Inductors HighlLQ, magnetic stability,  up to 200 kes “0-37,°T-1" Cup cores, toroids,
sometimes adjustable 200 kes-10 mes “Q-1" C-cores, E-cores,
10 mcs-80 mcs “Q-2" slugs
{F Transformers Moderate Q, highp, 465 mcs “Q-1" Cup cores, threaded
magnetic stability, 40 mcs Q2" cores, toroids
adjustable other Materials for filter
inductors apply
Antennae Cores Moderate Q, highp, 5-10 mes Q1" Rods, flat strips
magnetic stability 10.50 mcs “Q-2"
Wide Band High 1, moderately 1 ke- 400 kes 0-3", “T-1" Cup cores, toroids,
Transformers low loss 1 ke-1 me “H" C-cores, E-cores
200 kes-30 mes "Q1"
10 mcs-100 mes Q2"

Adjustable Inductors

High lt, moderately
low loss

Same as Wide
Band Transformers

Same as Wide
Band Transformers

Rods, threaded
cores, tunable cup
cores

Tuners

High i, moderate to high Q,
magnetic stability, as much
as 10 to 1 adjustability with
mechanical or biasing
methods

Up to 100 mes

For high Q selective
circuits, materials under
filter inductors apply.
For others, materials
under wide band
transformers apply

Threaded cores or
rods for_mechanical
tuning. Toroids,
C-cores, E-cores for
biasing methods

Pulse Transformers Highlt, low loss, high Pulse Materials under wide Cup cores, toroids,
saturation band transformers apply  C-cores, E-cores
Recording Heads High W, low loss, high Audio, pulse “H"

saturation, resistance
to wear

©Q.3", UT-1"

Industrial Ceramics for Industrial Progress. ..

Hmaniie

GENERAL CERAMICS

Since 1906
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In direct recording systems

ONLY—brush GIVES YOU

writing method .

© £
.00(3'090“ (1) .

.epee@orfen

When you need precise, permanently visible measure-
ments of electrical or physical phenomena, make your
logical choice of equipment from the newest Brush
designs in ultralinear recording systems. For your
specific application, now choose. ..

The writing method! Because different problems
demand different writing methods, Brush gives you
your choice...ink...electric...thermal writing.

The trace presentation! Brush offers curvilinear
and rectilinear readout. Both methods produce ultra-
linear traces—clear . ..sharp...easy to read.

The configuration! Choose from vertical or hori-
zontal writing tables, rack mounted or portable
models, widest selection of chart speeds available from
50" [sec. to 10’ /day, providing optimum resolution
on all signals. Electrically controlled chart drive

CIRCLE 62 READERS SERVICE CARD



FREEDOM OF CHOICE

lrace presentation ... configuration

transmissions permit instantaneous switching on the Factory branches, service and warehousing at Arlington,
spot or by remote control. Va., Boston, Cleveland, Los Angeles, San Francisco and

Seattle; engineering representatives in all key locations.
New functionally designed control panels are clean,

legible, easy to understand. All components are readily

accessible for fast inspection and simple adjustment. b r u Sh INSTRUMENTS

DIVISION OF

- 3 . A .
The most comprehensive operating manuals in the e e i‘c:g'nyl:l;'jl SEEEAND WS
industry are included with every Brush product.
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Not a Hat Pin-But a N WCapacitor

... I'iniest Tantalum Ever

Here’s a capacitor that sets a new standard for
tiny size and big performance. It’s the new
Mallory HAT tantalum. Only .070” in diameter
and .200"" long (over insulating sleeve), it’s the
latest member of the Mallory family of micro-
mintature components.

The HAT gets superior characteristics from
sintered pellet anode construction, pioneered by
Mallory in the first and only tantalum capacitors
rated at 200° C for military use. For the first

Serving Industry with These Products:

Electromechanical—Resistors ¢ Switches ¢ Tuning Devices ® Vibrators
Electrochemical—Capacitors * Mercury and Zinc-Carbon Batteries
Metallurgical —Contacts * Special Metals * Welding Materials

Parts distributors in all major cities stock Mallory

standard components for your convenience.

72 CIRCLE 64 READERS SERVICE CARD

time, this construction makes possible, in a micro-
size capacitor, exceptionally low leakage (1 micro-
ampere max.) and low power factor . . . at a price
competitive with wire anode miniature types.

The new HAT line is available in ratings of 16 to
1 mfd. at 1 to 16 volts, suitable for new ultra-
miniature hearing aids, instruments, radiation
detectors and other new types of tiny portable
electronic equipment. Write today for com-
plete data.

Expect more...get more from
P.R.MALLORY & CO. Inc.

MATTGRY

P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA
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Steering, accelerating and braking operations are all done by
moving single stick in GM’'s Unicontrol system

electronics

engineering issue

NOVEMBER 21, 1958

Illuminated sign actuated by RCA’s roadside signaling system
advises driver his car is exceeding speed limit

Electronics and the
American Automobile

Current development programs directed towards the use of electronics to im-

prove safety, performance, reliability and sales appeal of cars promise big,

new market. Devices and systems discussed here represent results to date

By WILLIAM E. BUSHOR, associate Editor, ELECTRONICS

THIS ARTICLE summarizes known
applied and experimental elec-
tronic developments related to
American passenger cars.

Control Systems

GM Research has developed an
electronic system, termed Unicon-
trol, which takes over the functions
of the conventional steering wheel
and those of the brake and accel-
erator pedals as shown in photo.

Sidewise motion of the spring-
centered control stick controls
steering; fore and aft motion con-
trols the engine throttle or the
brakes. Intracardinal stick dis-
placements permit various degrees

of braking and accelerating during
turns. A 20-degree rotation about
the vertical axis in either direction
puts car in reverse, an 80 degree
turn puts car in park.

Stick motion operates two poten-
tiometers either singly or jointly.
One feeds a voltage to an electronic
analog computer in the steering sys-
tem, the other feeds a command sig-
nal to a servo system controlling
either the throttle or the brakes.

The steering computer combines
a potentiometer signal with one
from a tachometer generator indi-
cating car velocity and another
from a detector indicating front
wheel positions. The resulting sig-

ELECTRONICS engineering issue — November 21, 1958

f

nal is fed to an electrohydraulic
valve which regulates flow of high-
pressure oil to the power piston
used to turn the front wheels. Front
wheel angle for a given stick dis-
placement varies inversely as the
square of the speed.

Voltages applied to the brake
servo regulate hydraulic pressure
in the wheel cylinders. Braking
torque is directly proportional to
the displacement angle of the stick.
A sensing element automatically de-
tects premature wheel slowdown
and maintains proper line pressure
to prevent brake lockup.

A second independent but less
complicated electrical steering sys-

73



tem is availabie ror emergency use
which is also operated through the
Unicontrol stick. A foot pedal is
provided to switch in auxiliary
steering system and to actuate an
emergency braking device.

Unicontrol can be complemented
with a device called Cruisecontrol
which automatically maintains road
speed at any preset value. Com-
mand signals from the speed selec-
tor, car speed feedback signals
from the tachometer generator and
signals from a throttle position in-
dicator are fed into an analog com-
puter. Signals required to main-
tain car speed are calculated and
used to operate an electrohydraulic
control valve in a throttle servo.

Ford is experimenting with an
electronic system which will con-
trol steering. The system replaces
the conventional steering wheel and
transmission shift lever with tiller
controls as shown in Fig. 1.

Right or left turns are made by
moving the steering control in the
corresponding direction. A poten-
tiometer wiper arm connected to
the stick generates a signal which
is compared with a positioning sig-
nal from a slave on the Pitman
arm of the steering linkage. If
the position of the wheels does not
correspond to the command posi-
tion, an error signal equal to the
difference between the potentiom-
eter and the slave signals is gen-
erated. The error signal is then
boosted by a servo amplifier and
the output applied to a torque
motor which operates a hydraulic
valve controlling the front wheels.

Highway Guidance Systems

RCA has demonstrated the pos-
sibility of controlling highway traf-
fic using visual roadside signaling,
radio signaling and automatie guid-
ance techniques. The roadside sys-
tem, shown in photo, consists of an
array of wire loops imbedded in a
highway, with associated electronic
equipment buried on the shoulder.

The rectangular 20 by G-fout lvops
consist of two turns ¢f plastic in-
sulated trench wire spaced at in-
tervals from center to center
slightly longer than an automobile.
A plan-view block diagram of the
system is given in Fig. 2A.

Each loop is excited by one volt
at 300 ke. As a car passes the
loop inductance changes, varying
the phase relationship between
the loop voltage and the excita-
tion voltage. This difference is
sensed by a phase detector which
produces a d-c output proportional
to the change in inductance of the
loop. The weak detection signal is
applied to a d-c amplifier whose
output is used to actuate a relay

FIG. 1—Ford’s control system uses two

tiller sticks. Right is for steering, left
controls automatic transmission

controlling the operation of road-
side or in-vehicle equipment.

By adding selection circuits, the
signals can be used to activate a
series of lights along the edge of
the highway. Thus, a car can have
a visible tail of light following
some 400 feet or more behind which
warns following drivers they are
approaching the preceding vehicle.

To provide drivers with informa-
tion on the movement of cars ahead
when visibility is poor, or to auto-
matically brake the car under col-
lision conditions, the roadside sig-
nal can be supplemented or replaced
with radio signals. In addition to
the equipment used with the road-
side signaling system, the radio
signaling system requires an elec-

inherent in mirror arrangements.

THE FRONT COVER— an experimental rear-view road-scanner tv system devel-

oped by Universal Broadcasting for the Buick Centurion solves the blind spot problem

The trunk-mounted camera is equipped with a wide-angle lens which gives a greater
field of vision than a rear-view mirror. A true image of the road behind the car is
displayed on a 4 in. by 6 in. tinted screen on the dashboard receiver unit.

The electrcnic control unit behind the rear seat uses special locked-in stabilizing
circuits designed to hold adjustment of conventional internal tv receiver controls for
a year. System power requirements compare favorably with auto radio.
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tronic control unit and an antenna
for each loop as shown in Fig. 2B.

Single Antenna Signalling

The simplest system uses an-
tennas which extend back along the
highway any desired distance. As
a car passes over a loop, a roadside
signaling relay is actuated. Out-
put of the relay triggers a tran-
sistor switch in the electronic con-
trol unit, which permits a 110-kc
signal to be applied to the antenna.
Since the antenna is open-ended,
the radiation intensity at any point
is a function of the distance to the
loop. If the auto is equipped with
a properly tuned receiver the sig-
nals can be detected, amplified and
used to operate dashboard lights, to
sound a buzzer, or to control the
accelerator or brakes.

Length of the radio “tail” is de-
termined by the ON time of the
transistor switch. This interval
can be controlled by presetting a
timing device to turn off the tran-
sistor switch after a desired time
lapse. Also, the interval can be
controlled by the speed of the
vehicle through a circuit in the
electronic control which will switch
off the transistor switch of the pre-
ceeding electronic control. Thus,
as a car moves from one loop to the
next it will successively energize
the antenna associated with the
loop it is over but cut off the signal
to the antenna associated with the
preceeding loop.

Chain Antenna Signalling

A more complex system involves
the use of an antenna chain in
which each antenna is a car length
long, terminated at one end to
ground and at the other end through
resistive coupling to the preceed-
ing antenna. As a car passes over
a loop it triggers the transistor
switeh in the associated electronic
control, causing a maximum r-f sig-
nal to be applied to its antenna.
Before reaching the preceeding an-
tenna; however, the signal is at-
tenuated by the coupling to 90 to
95 percent of its original strength.
This process continues down the
chain of antennas until the radiated
signal is too small to be detected.

Another transmission scheme is
to transmit a constant carrier and
modulate it with a frequency whose
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FIG. 2—Roadside signaling system layout (A) does not require aux liary equipment in cars. Radio signaling system (B) produces radio-
frequency signals which operate lights or buzzers in equipped cars

amplitude is proportional to the
“tail” signal transferred from loop
to loop. This technique gives higher
radiation intensity at the end of the
“tail” and reduces sensitivity re-
quirements of receivers.

Late last year, RCA demon-
strated a form that automatic guid-
ance could take by blind-driving an
auto over a special test highway.
A high-frequency current applied
to a cable made of insulated trench
wire imbedded in the center of the
road was used as the guidance ref-
erence source. A pickup coil at-
tached to each side of the vehicle
straddled the cable and sensed the
r-f radiation. By arranging the
signals in voltage opposition, a dif-
ferential signal was generated
which registered on a meter in the
dashboard; left or right deflections
indicated to the driver in which
direction to steer the car.

GM Research has developed an
electromechanical link which elimi-
nates driver control, as shown in
Fig. 3. The guidance wire is lo-
cated in a slot cut into the road
surface and is excited with low-
power audio frequency. Current
flowing in the wire creates a cir-
cular magnetic field extending the
length of the cable. Two pickup

FIG. 3—GM Research’s Autoguide Sys-
tem takes over steering function from

driver. In demonstration auto ubove,
driver retains control of brake and ac-
celerator

coils mounted on the front bumper
are tuned to the frequency of the
guidance wire excitation voltage.

In operation, the coil straddles the
magnetic fleld around the guidance
wire; therefore, the voltage across
the output terminals of the pickup
coils is proportional to the mag-
netic field strength sensed. 1If the
car deviates laterally from the
guidance wire path, voltages are in-
duced in the coils which are dif-
ferent by a function of the cy-
clically varying magnetic fields
received. Positional error is pro-
portional to the difference in volt-
age magnitudes. This error signal
is fed to the steering computer in
the Unicontrol system and the car
steered as though signals were com-
ing from the control stick. If the
signal is lost for any reason, or if
the hydraulic pressure in the servo
drops, a buzzer warns the driver.

In GM’s experimental gas tur-
bine car Firebird III the driver can
put the car completely under elec-
tronic control by using Autoguide
and Cruisecontrol together. These
systems provide steering, braking
and throttling control while allow-
ing driver to retain the prerogative
of overriding through an emer-
gency foot pedal.

Garage Guidance System

A guidance system developed by
Polarad Electronics permits driv-
ers to maneuver in and out of a
garage without striking the sides.
The car is provided with a loop
antenna mounted on the front part
of the roof as shown in Fig. 4A.
Two loop antennas, wound to pro-
duce oppositely phased inductive
fields, are mounted to the garage
sides near the back and the same
height above the floor.

Both garage transmitting an-
tennas are simultaneously excited
by a 60-cps source and the receiving
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antenna is connected to the car
radio as shown in Fig. 4B. If the
car moves away from the center-
line between garage antennas, an
audible signal is heard whose vol-
ume corresponds to the amount of
lateral deviation. It is also possible
to excite the garage loops with an
r-f source modulated by oppositely
phased a-f signals. Circuit con-
figuration for the arrangement is
shown in Fig. 4C.

Warning Systems

Bendix Research has built an ex-
perimental model of a proximity
radar system which requires less
power than a radio. It is capable
of warning drivers that collisions
are imminent with other moving
vehicles or stationary objects.

Since the radar is forward-look-
ing, the antenna is set into the
front grillwork of the auto as
shown in Fig. 5. An electronic con-
trol unit housing radar circuits
and a computer is located directly
behind the antenna. A driving con-
dition selector and a tone generator
are mounted under the dashboard.

As the equipped vehicle moves
along the road, the antenna sends
out a narrow-beam radiation pat-

TRANSMITTING -&{

\ ITE NN /
\ ANTENNSS

FIG. 4—Garage guidance system pro-
vides driver with audible signal if ap-
proach is skewed (A). Audio excitation
requires auto’s loop antenna to be con-
nected directly to audio section of car
radio (B): r-f excitation requires use of
entire radio except for ave circuit (C)
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FIG. 5—Small antenna of Bendix Re-
search’s radar warning system is
mounted in grillwork

FIG. 6—Photocell for brake light warn-

ing system that warns an overtaking
driver he is too close

tern. Signals reflected from ve-
hicles or obstacles ahead are de-
tected by the radar circuits and
fed into the computer. Relative
speed and distance relationships be-
tween the vehicle and reflecting
surface are calculated and the result
compared against a predetermined
range of parameters known to be
safe. If the closure rate exceeds
the safe range, the computer en-
ergizes the tone generator, produc-
ing a sequence of 400-cycle bursts
of sufficient loudness to alert the
driver. The computer output can
also automatically halt the vehicle.

Antenna Beam

Although the antenna is small,
beam width is adequate for ad-
jacent lane discrimination. The
system is designed to eliminate any
return from an obstacle which is
beyond the safe stopping distance
of the vehicle. For sharp turns into
driveways and at intersections the
system is disabled.

When the equipped car is ap-
proaching a stalled or slowly mov-

(A)

ing vehicle which is a great dis-
tance away, the 400-cps warning
signal is of low intensity, indicat-
ing a moderate degree of collision
danger. As the closure distance
decreases, the warning signal be-
comes louder, indicating a more
dangerous situation. A scheme for
using lights to indicate less hazard-
ous conditions and an incessant,
imperative sound to warn of crit-
ical conditions is being studied.
Ford has demonstrated a device
that flashes a warning to a follow-
ing motorist when he is approach-
ing an equipped vehicle too rapidly
from behind. It consists of a photo-
cell mounted as shown in TFig. 6
and a computer. If the forward
vehicle is equipped with the sys-
tem, the photocell will detect the
intensity of headlight illuimnination
from the following vehicle. The
computer operates on this infor-
mation, calculating distance and
closing velocity. When separation

distance is less than a predeter-
mined safe following distance, the
brake lights on the equipped car

are flashed on to alert the following
driver.

Studebaker-Packard told ELEC-
TRONICS it is presently developing
a brake warning system, but gave
no details. (Another warning de-
vice, about which little is known at
present, is an electronic atmosphere
sampler invented by a Dane. If the
driver has been drinking or is un-
der the influence of narcotics, the
device shuts off the engine; if car-
bon monoxide is present it shuts
off the engine and blows the horn.)

Headlight Controllers

A headlight dimmer that auto-
matically turns off the high beam
and turns on the low beam when-
ever light strikes a photocell has
been designed by Polarad Elec-
tronics. When the device fails
to respond properly the headlight
system is automatically returned to
its original condition, allowing the
headlights to be controlled in the
conventional manner. The driver
may dim his lights at any time and
leave them dim. Also, the circuit
arrangement assures that once the
lights have been dimmed they will
not return to the high beam as a
result of a momentary reduction in
the intensity of light striking the
photocell. See Fig. 7A.

Guide Lamp recently transistor-
ized the Autronic Eye circuit. The
new system will hold the low beam
setting even if the approaching
driver dims his headlights. When
light is completely removed from
phototube, the headlamps are re-
turned to high beam. However,
street lights are sufficient to keep
system on low beams (Fig. 7B).

Chrysler is offering an electronic
headlight dimmer as optional equip-

T 3m HEAD a-C
: I LIGHTS AMP
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FIG. 7—Headlight dimming circuit developed by Polarad (&) is rela‘ively insensitive to battery voltage fluctuations. Guide Lamp’s new
headlight dimmer (B) uses self-excited, 20-kc transistor oscillator. RCA’s headlight dimmer (C) uses an a-c amplifier
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FIG. 8—Demonstration model of West-

inghouse’s electroluminescent lighting

display system

ment on all 1959 cars. Novel aspect
of system is that it responds not
onlv to white light from headlights
of cars approaching in adjacent
lane, but also to red light from tail-
lights of cars in the driver’s lane.
The latter feature switches head-
lights to low beam when car ahead
is close enough to be affected by
glare from high beams.

Photocell output is fed to an am-
plifying and selection circuit housed
in a box mounted under the instru-
ment panel. Two transistors and an
electron tube are used which will
operate from a 12-volt car battery
without a special transformer. The
circuit can be adjusted to switch on
low beams when approaching head-
lights are within a range of 900
to 1,200 feet or when tail lights of
car ahead are within a range of
200 to 500 feet.

RCA’s Semiconductor Division
has developed a dimming system
using semiconductor devices and a
relay. A block diagram of the
system is shown in Fig. 7C. A
2N109 transistor is used as a phase

FIG. 3—FElectroluminescent radio dial
developed for use in American Motor's
Rambler

shift oscillator and provides a 400-
cps signal to either a cadmium sul-
phide or cadmium selenimide photo-
cell in a voltage divider circuit.

The photocell acts as a variable
coupling device whose amplitude
modulates the oscillator signal. The
composite waveform is then fed to
a high-gain, narrow-bandwidth, a-c
amplifier composed of one or two
R-C coupled 2N217 transistors.
The signal is then rectified by a
point-contact 1N38A diode and ap-
plied to a d-¢c switch employing a
2N561 transistor. When the photo-
cell is made to conduct by the pres-
ence of headlight glare, the signal
level becomes high enough to ac-
tuate the d-c switch which ener-
gizes the relay, switching on low
beains.

Delco Radio’s electronic light
control built for Firebird ITI auto-
matically actuates various sections
of the lighting system, depending
on external ambient light intensity.
Three externally mounted light-
sensitive pickups control the low
and high beam headlamps, the
parking and tail lights, and also
vary the intensity of the instru-
ment panel lighting. The light
sensitive cells are regulated to
measure real daylight and are not
activated by momentary light
changes when shadows pass over
the car.

Interior Lighting

Electroluminescent lamps will
probably begin to replace conven-
tional incandescent bulbs used in
dashboard, dome and courtesy
lighting by 1960.

Westinghouse’s Rayescent lamp
is made by coating a thin glass
plate with a transparent, elec-
trically conductive film. Over this
is spread a layer of phospher im-
bedded plastic which is then capped
with an aluminum overlay. When
the two conducting layers are ex-
cited the phosphor emits light.
Westinghouse has also developed a
method for applying the phosphors
to a plastic, nylon or steel-mesh
base which allows the lamp to be
bent into any desired shape.

The application of such lamps
has been extended by devising an
electroluminescent display system
which presents glowing letters and
numbers as shown in Fig. 8. The

ELECTRONICS engineering issue — November 21, 1958

characters are selected by digital
techniques and are bright enough
for daylight use.

Sylvania’s Panelescent lamp is
made by firing a layer of solid
ceramic material similar to white
porcelain onto a vitreous-enameled
steel electrode which has been cut
to final form. Another layer of
ceramic material, in which is sus-
pended the light producing elec-
troluminescent phosphor, is then
applied over the solid ceramic coat-
ing. The two ceramic layers serve
as the dielectric. A transparent
conducting layer, serving as the
second electrode, is then applied
and over this is placed a laver of
glass. Electrical connections can be
made to any point on the two elec-
trodes. Only use of electrolumines-
cent technique in autos to date has
been the Panelescent radio dial in
American Motor’s Rambler shown
in Fig. 9.

FIG. 10—Pen.shaped "‘ultrasonic key”
opens door of GM'’s Firebird III from 15
feet away

Sylvania has also developed an
alectroluminescent display system
which converts electrical or optical
signals into dots of light. The
image created can be held or erased
at will. The device could be used
to display speedometer and clock
dial readings in digital form.

AC Spark Plug has developed an
electroluminescent instrument panel
for Firebird III. Figures used on
the speedometer, tachometer, clock,
preset timer, and fuel gage are
silhouetted against an electrolumi-
nescent band which moves up and
down.

Ultrasonic Key

GM Research has developed an
ignition ‘“key” which can also be
used to open locked doors on the
Firebird III as shown in Fig. 10.
When vibrated within a 10 to 15
foot radius of the vehicle the key
emits an ultrasonic signal which is
detected by microphones concealed
externally on the car’s body. The
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FIG. 11—Electric Auto-Lite’s low-voltage,
high-frequency ignition system uses
transistor oscillator circuit (A) and sur-
face-discharge spark plug (B)

signal is then fed through an ampli-
fier to a door actuating mechanism.

Ignition Systems

Electric Auto-Lite has developed
an ignition system which uses a
transistorized excitation circuit and
a surface-discharge spark plug. A
schematic of the ignition system is
shown in Fig. 11A.

The transistor oscillator gen-
erates a high-frequency, low-volt-
age current which is stepped up to
500 to 5,000 volts, converted to d-c,
and applied across the center and
ground electrodes of the surface
discharge plug shown in Fig. 11B.
The spark arcs from the center to
the ground electrode along the sur-
face of the plug and ionizes the
semiconductor materials in its path.

High-voltage capacitor discharge
systems of 20 to 25 kv have also
been built and tested. ELECTRONICS
hears that a Denver firm intends
to develop a practical ignition sys-
tem of this design using transistors.

Clevite Transistor Products is

experimenting with an ignition
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FIG. 12—Each switching transisior in
Delco Radio’'s 120-watt d-¢c to d-c con-

verter uses a 7 in. by 7 in. by ' in.
aluminum heat sink
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system using the Harkness method
of banging barium titanates to
produce a discharge. Common-
wealth Engineering has a new
ignition system which eliminates
breaker points. Sarkes Tarzian is
developing a transistorized ignition
system using silicon rectifiers.

Converters

A 120-volt d-¢c to d-¢ converter
for 12-volt auto systems has been
developed by Delco Radio. A sche-
matic is given in Fig. 12. This com-
pany has also developed a converter
for use with car tv sets which de-
velops a square-wave voltage at a
frequency of approximately 200 cps,
using a pair of high-power tran-
sistors. The square wave is con-
verted into 245 v d-c¢ by a silicon-
diode bridge rectifier.

Delco-Remy has developed a sil-
icon diode full-wave rectifier for
converting a-c¢ from their 12-volt
three-phase automobile generator
into d-c required to charge the bat-
tery. Sylvania has developed a d-¢
to d-c¢ converter especially for sup-
plving voltage and frequency re-
quirements of electroluminescent
panels. Unit reportedly delivers
200 v at 250 cps.

A d-c to d-c transistor oscillator
power converter is being developed
by National Union Electric specific-
ally for use with gas-discharge-tube
instruments and indicators in mo-
tor vehicles. This power supply
will provide a means for varying
the duty cycle and thereby control-
ling the brillance of the display.

Fuel Controllers

Delco-Remy has developed an
electronic governor for maintaining
the speed of the auxiliary engine
driving the 12-v a-c generator in
Firebird I11I. The device compares
the output of a tachometer gen-
erator with a reference voltage in-
dicating speed and uses the differ-
ence voltage to control the throttle
valve in the engine’s carburetor.

Bendix’s Electrojector system for
automatically sensing engine fuel
requirements as driving conditions
vary was described in ELECTRONICS,
(Feb. 57, p 192).

Voltage Regulators

Delco-Remy recently announced
the development of a new a-c¢ to d-c

FIG. 13—Completely transistorized volt-

age regulator circuit developed by
Delco-Remy to handle output of new a-c
generator

voltage regulator designed to op-
erate with a new 12-volt a-c gen-
erator. Power rectifier outputs
have been controlled to within +0.1
volt in an installation. A schematic
is given in Fig. 13.

Electronic Horn

GM Research has developed an
electronic horn which consists of a
continuous-belt tape recorder, a
horn-type speaker and a control
switch. The recorder runs when-
ever the ignition switch is on but
feeds the speaker only when the
horn control switch is depressed.
Any warning sound can be recorded
on the tape and changed as desired.
Power requirements compare favor-
ably with those of an auto radio.

Rear-View Mirror Positioners

A device for automatically flip-
ping a dayv-night rear-view mirror
to the night position when glare
from headlights of following vehi-
cles becomes excessive is being
marketed by Instrument Research.
This unit was described in ELEC-
TRONICS (July 57, p 196).

Although circuit details are not
yvet available, Instrument Research
indicates a transistorized mirror
positioner which will eliminate the
need for a high-voltage B+ supply
has been developed. Huppower Di-
vision of the Hupp Corporation will

SENSITIVITY SwiTCH AP R
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FIG. 14—Photocell in Chrysler's auto-
matic mirror positioner is mounted be-
hind mirror aperture
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FIG. 15—Glow discharge bulbs used for
single tell-tale instrument-panel word
(A) multiple tell-tale word (B), tempera-
ture indicating system (C) speedometer
(D) and fuel gage (E)

undertake production and distribu-
tion of the device.

Chrysler is offering an automatic
rear-view mirror positioning device
as optional equipment on 1959 cars.
The electronic unit is mounted to
the rear of the mirror, located
above the dashboard as shown in
Fig. 14. An aperture in the mir-
ror’'s surface allows light to im-
pinge on a photocell mounted
behind. Current generated by the
photocell is amplified by submini-
ature electron tubes and applied to
the coil of an electromagnet. When
glare from headlights of following
cars is excessive, the current in-
creases sufficiently to energize the
electromagnet, pulling the mirror
up to the night position.

Temperature Controls

Harrison Radiator has developed
an electronic control which auto-
matically maintains heating, air
conditioning and defrosting tem-
peratures at any desired level.
Three thermistors sense the tem-
perature of the passenger compart-
ment and outside ambient air, and
generate signals corresponding to

TACHOMETER

FIG. 16—Electronically controlled in-
strument panel in Firebird IIP

these thermal levels. The signals
are sent to an electronic control
circuit which regulates the propor-
tions of recirculating air, hot air
from the radiator and incoming
atmospheric air required to assure
correct heating, air conditioning
and defrosting temperatures.

Indicators and<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>