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As leaders in miniaturization for over twenty years,
UTC stock item units have provided smallest size
with a maximum of reliability. Hermetic stock
items have been proved to MIL-T-27A, eliminating
costs and delays of initial MIL-T-27A testing.

HERMETIC SUB-MINIATURE

AUDIO UNITS COMPACT HERMETIC

. 3 AUDIO FILTERS
The smallest hermetic audios made

? (except our DO-T’s, for transistor use)

UTC standardizzd filters are for low pass, high pass an¢
band pass application in both interstage and line im-

i . Dimensions ... %2 x 11/16 x 29/32. .. Weight, 8 oz. pedance designs. Forty-five stock values, others to or-
Tom X der. Case 1-3/16 x 1-11/16 x 1% — 2% high . , .
L TYPICAL ITEMS Weight 69 0z.
Type MIL Pri. Imp.  Sec.Imp. 0Cin Response Max. level ib
__No.  application Type Ohms Ohms _ PriMA  +2db(Cyc)  dbm oA RASIASS, Mt D1
H-31  Single plate to single TF1A15YY 10,000 90,000 [} 300-10,000 +13
gid31 e . —um o
__H-32 Single plate to line TF1A13YY 10,000%** 200 3 300-10,000 +13
H-33  Single plate to low TF1AI3YY 30,000 50 1 300-10,000 +15
.. impedance — m - — - o gobiss®
H-35 Reactor ___TF1A20YY 100 Henries-0 DC, 50 Henries-1 Ma. DC, 4,400 ohms. H
H-36  Transistor Interstage _ TF1A15YY  25.000 1.000 _ .5 300-10.000 - _ ¥
H-37A Transistor Output TF1ALSYY 500 CT 50 3.5 300-10,000
) o - _ (DCR50) (DCRS)
H-40A Transistor Output TF4RX17YY 500 CT 600 CT 10 300-10,000
(DCR26)

*Can be used for higher source impedance, with some reduction in frequency range.

B e = -
\ OUNCER (WIDE RANGE) ‘W
AUDIO UNITS HERMETIC - ; =N
- - N
Standard of the industry for 18 years, these units pro» VARIABLE A ]
vide 30-20,000 cycle response in a case % dia. X INDUCTORS g AT
1-3/16 high. Weight 1 oz. : vH- ~ "'\
These inductors pro- . . —y
Type __ TYPICAL ITEMS vide high Q from 50 - 10,008 ‘(
No. Application Pri. Imp. Sec. Imp. cycles with exceplional stability. Wide in- T e
0-1 Mike, pickup or line 50. 200/250, 50,000 ductance range. (10-1) in an extremely T e e o
o e 20/080 compact case 25/32 x 1-1/8 x 1-3/16 . .,
0-2  Mike, pickup or line 50, 200,250, _ 50,000 ioht 2
to 2 grids 500/600 Weight 2 oz.
0-3 Dynamic mike to 1 grid _ 7.5/30 50,000 TYPICAL ITEMS £ ] =
0-7 gi'c’:slfn p;aite to 2 grids, 15,000 95,000 TYPE No. Min. Hys. Mean Hys. Max. Hys. DC Ma ¢ [—mrm— :
LG . |
: = HVC-1 1002 006 02 100 £s d
0-9  Single plate to line, 15,000 50, 200/250, 500/6 SR i
N D.Coin pri. o C / - AVC-3 011 1640 11 40 i,
0-10  Push-pull plates to line 30,000 ohms 50, 200/250, 500,600 HVC-5 .07 -25 7 20 _ § |
plate to plate HVC-6 .2 .6 2 15 T 1 b—wewreoe
0-12 _ Mixing and Matching 50, 200/250 50, 200/250, 500,600 HVC-10 7.0 25 70 33 - ==
5 7 = ' = =
0-15 iog.}idsmgle plate to 15,000 1 megohm HVC-12 50 150 £0C 1.5 APPLIEK) VOLTAGE AT DOOCWALES #
0-20 Transistor to line 1,500 CT 500/125 (split)
ETIC MINI
e SUB-SUBOUNCER 1 T HERMETIC MINIATURE
VA 4 smisse] AUDIO UNITS ~U . 1 HIGH-Q TOROIDS
e e s BBy i
UTC Subouncer and sub-subouncer units provide excep- t
£ i ide higk .
. tional efficiency and frequency range in miniature size. . . ] xﬁf l::;smp.:?:dfnhr:grz Q’i ixce:Legl o
S Constructional details assure maximum reliability. $30 \W,}; - Yl/ \ 1' 1/;]6 xU”/D3g up ecia;i
: it e units are 7/16 x % x 43/64 . .. Weight ¥ oz, 4, oo T - il
‘ e TYPICAL ITEMS AL P Ae
MA D.C.
_Iype_ Application Level Pri.l_mp. in Pri. _ Sec. Imp. _ Pri. Res, Sec. Res.
*$S0-1 Input 4+ 4avuU. 200 -0 250,080 135 3700
50 62,50 _ TYPICAL ITEMS
§§0-2 Interstage /3:1 __+ 4V.U. 10,800 0-25 90,000 750 3250 Type No. Inductance e Max. wo T T T T T-I=T-
*$S0-3 Plate to Line 420V.U. 10,000 3 200 2600 33 MQE-2 12 mhy. 100 (OECEY) o SN I N
o 25,000 1.5 500 = e ww o MGE4 30 mhy R el 18 NE L
§50-4 output ~+20V.U. 30,000 1.0 50 2875 46 M 180 h’- % (o U
§S0-5_ Reactor 50 HY at 1 mil. D.C. 4400 ohms D.C. Res. HAE I anlr, e I wl——1] -
$50-6 Output +20V.U. 100,000 5 60 4700 33 e oK e el N
*SS0-7  Transistor F10V.0. 20,000 5 800 850 0 e w1 -
Interstage 30,000 5 1,200 ] 125 MQE-13 15 hy. 9 T KG i
o MQE-15 2.3 hy. 7.2 o1 5 1 % 105 2 g 0N

“Impedance ratio is fixed 1:1250 for SS0-1, 50:1 for $S0-3.
Any impedance between the values shown may be employed.

UNITED TRANSFORMER CORPORATION
150 Varictk Street, New Yark 13, N. Y.
your gear. PACIFIC MFG. DIVISION: 4008 W. JEFFERSON BLVD., LOS ANGELES 15, CALIE.
SEND ot“lts OF YOUR NEEDS FOR SIZES AND PR'(ES EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 15, N. Y, CABLES: "ARLAB*
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This
AC Regulator?

Sorensen AC Line Regulators Handle 150 VA to 15 KVA;
Accurate within —0.1% against Line or Load. Highly
Dvpend?.l)le‘ vith Clean Wave Formand Frequency Insensitivity.

It’s a sure thing you can depend on a sustained steady voltage level, in circuit
or hook-up, when there’s a Sorensen AC Linc Voltage Regulator cut into
your power source.

On applications such as communications equipment, appliance testing,
instrument calibration, and color photography —and for general laboratory
use, the refined Sorensen regulating circuit gives unequaled accuracy and
dependability.

An exclusive factor. unique and effective, is the safety diode which pro-
duces a vbdltage drop, in place of a surge, when there's a filament break in
any tube. Over-voltage circuit breakers are also included in units of more
than one KVA rating.

The unusual reliability and acceptance of these voltage regulators is estab-
lished overwhelmingly by the thousands of installations using them through-
out the world, with great numbers of these Sorensen units in continuous
service for ten years and more.

Check your local Sorensen representative on what these line voltage regu-
lators can do in your operations. Or, for technical data, write directly 1o
SORENSEN & COMPANY, Inc., Richards Avenue, South Norwalk, Conn.

SPECIFICATIONS Model 1000 S* (illustrated)

Output voltage 115 VAC, single phase, Power factor From unity to

adjustable 110-120 voits range 0.7% lagging
input Voltage 95-130 VAC, single phase, Load range 0 lo full

50/60 cycles, =10% Width 1744”
Regulation +0.1%, against line; Height BYa"
accuracy 0.1%, against load Depth 11"
Distartion Rack mount height 8Ya”
produced 3% Max. Net weight 75 Ibs.
Time constant 0.1 second Shipping weight 87 Ibs.

*Ask for data on other models and capacities.

oS e

controlled power for research and industry
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MARCONI
FM/AM SIGNAL GENERATOR

The MARCONI Signal Generator Model TF 995A/2 is an accurate and

depeindable instrument of broadest applicability. It covers from 1.5 to 220 .
Mc in five bands and there are facilities for crystal standardization from 13.5
Mc upwards. A precision slow-motion mechanism is employed for the main &
tuning drive and, for making bandwidth measurements, there is a separate P ]
directly-calibrated incremental control. |
The open-circuit output level is variable, in 1-dB steps, from a minimum of A
0.1 microvolt to a maximum of 100 millivolts at 52 ohms and 200 millivolts
at 75 ohms. The output may be continuous wave, [requency modulated,
amplitude modulated, or simultaneously both frequency and amplitude /j
modulated. The modulation, obtained either from an internal 1000-cps %
oscillator or from an external source, is variable to maximum frequency %

_

deviations ranging from 25 to 600 kc¢ for f.m., and to depths up to 50°, for a.m.
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MARCONI
INSTRUMENTS

Mavicani for f.m. test gear

NEW YORK 4

44 NEW STREET

CANADA : CANADIAN MARCONI COMPANY,
6035 COTE DE LIESSE,
MONTREAL, 9.

RN R

X

A,

%

MARCONI INSTRUMENTS LTD

ST. ALBANS HERTFORDSHIRE ENGLAND

a

. .
RS LR i S e
TC 108
—¢—Circle 71 Readers Service Card Circle 72 Readers Service Card 5
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300 Electronics Output Index
ZT)
250
>
léJ 225
£ 500 Year Ago frevious Month Latest Month
1947 =100 A 2
175 261.6 L0772 ., 85.0-p
150 July '56 June 57 July ‘57
125
100
JFMAMJJASOVNDJFMANJJASONDJFMAMJJASONDJFMAMJJASONDJFMAMJJASCNDJF!‘AM.IJASOND 0 TS i e IR AR SRS R
1951 1952 1953 1954 1955 1956 1957
Latest Previous Year i Y
Latest Previous ear
Month Month Ago Month Month Ago
RECEIVER PRODUCTION BROADCAST STATIHNs
(Source: RETMA) July '57 June ‘57 July ‘56 (Source: FCC) June ‘57 May,'57 June ‘56
Television sets, total . ... 360,660 543,778 336,931 TV stations on air. .. .. 519 19 496
With UHF ... ... 55,401 72,766 41,803 TV stations CPs—not on a;, 132 126 113
Color sets .......... nr nr nr TV stations—new requests 79 77 43
Radio sets, total ....... 612,588 1,088,343 566,697 A-M stations on air. . .. 3,079 3,060 2,896
Auto sets .......... 256,279 416,058 198,565 A-M stations CPs—not o7 ajr 159 167 124
A-M stations —new req yests 322 311 274
F-M stations on air. .. . 530 532 530
F-M stations CPs—not gn air 31 27 16
RECEIVER SALES F-M stations —new requests 24 21 10
(Source: RETMA) July ‘57 June ‘57 July ‘56 T
Television sets, units . .. 426,294 389,770 405,310 COMMU‘NICATION AUTHG,RIZATIONS )
Radio sets {except auto) 597,484 729,421 576,453 (Source: FCC) June '57 May '57 June ‘56
Aeronautical ...... 49,699 53,413 48,745
Marine .......... Y - 63,844 63,025 56,915
Police, fire, etc. ... 23,270 23,103 20,718
RECEIVING TUBE SALES Industrial ........ 35,711 35,313 30,597
(Source: RETMA) July 57 June '57 July 56 Land transportation 9,592 9,580 8,990
Receiv. tubes, total units 33,077,000 35,328,000 31,400,000 éTi:"; e 1gggg° 162,533 1?2'533
Receiv. tubes, value.... $27,042,000 $31,314,000 $24,781,000 L i o 26'932 '62
Picture tubes, total units 491,935 1,104,013 589,070 Exmﬂr'nental """""" = 32 302
e RS, e ey a e onr  edmiooete o ondelE CExpeafimental . oo o S 3
Picture tubes, value. ... $9,835586 $19,981,319 $12,043,831 o ionR Cattier] mvy e 2790 2731 2,308
IR T L e T EMPLOYMENT AND PAYROLLS
INDUSTRIAL Latest Previous Year (Source: Bur. Labor Statistics) June ‘57 May ‘57 June ‘56
TUBE SAIRD Quarter Quarter Ago Prod. workers, comm. eqyjp, 394,200-p 384,600-r 382,200
- Av. wkly. earnings, comiy $79.39 -p $79,00 -r $74.59
(Ssuurce: NEMA) 2nd '57 1st ‘57 2nd '56 Av. wkly. earnings, radio. $77.18 -p $76.21 $72.40
Vacuum $10,191,621 $11,224,707  $7,680,250 Av. wkly. hours, comm.. . .. a3 -p 40.1 40.1
Gas of vapor ........ $2,758,630  $3,332,357  $2,983,488 Av. wkly. hours, radio. . ... 40.7 -p 39.9 40.0
Magnetrons and velocity /
modulation tubes ...  $17,177,922 $15,359,108 $16,254,025 SEMICONDUCTOR SALES ESTIMATES
Gaps and T/R boxes. . . $1,589,670 $1,409,463 $1,238,469 July ‘57 June ‘57 July ‘56
Transistors, Units . .. .. 1,703,000 2,245,000 885,000
MILITARY PROCUREMENT STOCK PRICE AVERAGES
(Source: Defense Dept.) ... 1st '57 4th '56 1st ‘56 s - Standard and VE, G v 57 ; ,
Ay $69,381,000 $56,185,000 $40,490,000 ourc?. andard an 'Poor s) July ’5 June '57 July ‘56
NaVy oo $21426,000 $34.210,000 $28,700,000 Rad_|o-tv & electromics . ... .. 51.56 51.42 58.81
AT FOIEE] oop e smes ssons $159,829,000 $145,962,000 $124,828,000 Radio” bio<HEasTERERe an mw 523 64.78 66.56 73.42
Total—Electronics . ..... $250,636,000 $236,357,000 $194,018,000 p—provisional r—revised nr—not reported

FIGURES OF THE YEAR

Television set production
Radio set production
Television set sales

Radio set sales (except auto)
Receiving tube sales
Cathode-ray tube sales

TOTALS FOR THE FIRST SEVEN MONTHS 1956
1957 1956 Percent Change Total
3,082,799 3,752,133 —17.8 7,357,029
7,799,822 7,225,862 + 7.9 13,981,800
3,236,697 3,273,560 — 1.1 6,804,756
4,236,453 3,967,555 + 6.8 8,332,077

254,252 000 259,056,000 — 1.8 464,186,000
5,306,594 5,738,123 — 7.5 10,987,021

October 1, 1957 — ELECTRONICS
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AUTOMATIC TOUCHDOWN of Navy F3D jet fighter on deck of carrier Antietem

(upper left) is electronically controlled.

Corner reflector on nose provides signals to

tracking radar (upper right) used in conjunction with computing and monitoring

equipment (lower photos) as . . .

Carrier Aircraft Land No Hands

Precision tracking radar in R and
D equipment key to highly ac-
curate landing technique

SAFELY and electronically landing
carrier and land-based aircraft un-
der all weather conditions is a
step closer to fruition with the suc-
cessful completion of preliminary
tests on the Bell Aircraft Auto-
matic Carrier Landing System.

» Requirements- -The Navy re-
quired that an aircraft touch down
with a maximum longitudinal dis-
persion of =30 ft and a maximum

ELECTRONICS — October 1, 1957

lateral dispersion of =25 ft from
a fixed point. During 120 test land-
ings on an airport runway the
average dispersion was less than
18 7t longitudinally and negligible
laterally.

» How It Works —The aircraft
carries a small corner reflector, a
data-link receiver and modified
pitch and lateral autopilots. The
Bell-designed precision auto-track-
ing radar acquires the plane at
abonut 3-mile range and locks into
auto-track.

The Radar feeds positional data

WwWWW.americanradiohistorv.com

in range, bearing and elevation to
a Reeves Reac d-¢ analog computer
where it is compared with an ideal
flight path already set into the
computer. Error signals resulting
from the ditference between actual
and ideal flight path are sent by
data link to the plane’s autopilot
to correct position,

» Radar—To achieve the touch-
down accuracy, new radar ranging
circuits were developed. However,
their configuration could not be
disclosed for security reasons. The
radar  characteristics  disclosed
show that the system operates in
the K band to provide a small dish
and minimize image effects en-
countered in low-angle tracking
and uses a quarter-microsecond
transmitted pulse. Also, by placing
a small motor, with an eccentric
hole drilled through its shaft, at
the focus of the parabola and feed-
ing the energy through this shaft,
a half-degree conical scanning
beam is formed.

The normal closing speed for the
plane is about 120 knots. This
means the plane travels 2 miles
more in one minute. If planes are
to land at a rate of one a minute,
they must use two radar systems.

» Market—Assuming all system
tests are passed, there would be
approximately 50 systems that
could be used on active carrier and
all-weather shore stations in this
country. Figures for the foreign
market were not available. Accord-
ing to the normal development and
production timetable, it would take
3 years to go into full production

on the system.
{Continued on page 8)
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INDUSTRY REPORT—Continved

Instrument Makers Appraise Developments

Keynote of Conference:
entire systems operated by
computer-issued instructions

INSTRUMENT MEN, attending the
Twelfth Instrument-Automation
Conference and Exhibit in Cleve-
land last month, talked mainly about
three subjects: growth of their in-
dustry, svstems engineering and
computer-controls. They were told
to watch for a steady increase in
large-scale installations of com-
puters and new instrumentation
systems in business and industry.

» Direct Control—More attention
is being paid to computer facilities,
both analog and digital, used to
design, study and utilize direct-con-
trol systems, according to Case In-
stitute of Technology’s Irving Lef-
kowitz. Two problems lie ahead:
learning correctly what goes on in
the process system, and developing
instrumentation of sufficient power
and range to handle this informa-
tion.

» Logging—Giving impetus to the
growth predictions, Daystrom an-
nounced that its Controlonics Group
Systems Division has installed an
entire electronic system in Louisi-
ana. The Sterling Steam Electric
Station of the Louisiana Power and
Light Co. will have an information
system covering measurements at
350 points. Of this group, 100 points
will be logged every hour automati-
cally. All electronics of this system
are solid state and all relays are of
the mercury-wetted computer type.
The equipment includes the first in-
dustrial use of a transistorized
digital computer and the DADIT, a
transistorized analog-to-digital con-
verter.

The system continuously scans
250 points with readouts on a sepa-
rate printer when they exceed set
limits and has provision for auto-
matic alarm. This is the closest step
to date to closing the loop for com-
plete automatic control of an entire
plant according to Chalmer Jones,
Controlonics’ General Marager. No
human control is necessary, other
than programming the computer

for optimum operation.

» Monitoring—A display of equip-
ment for electronic monitoring and
control of a petroleum refinery was
presented by Beckman Instruments.
The system records the complex
pulses of the operation that reforms
the crude oil after the cracking
process. Controls will alert plant
operators the instant physical vari-
ables, such as temperatures, pres-
sures or flows, shift outside prede-
termined limits.

» Computer Controls—Cuthbert C.
Hurd, IBM’s Director of Automa-
tion Research, said that computers
can, in principle, be used to control

in the steel,
utilities in-

automatic factories
petroleum and the
dustries.

Two research methods for con-
firming these statements are simu-
lation and perturbation. Simulation
methods have been used by IBM to
demonstrate the feasibility of con-
trolling 1,000 aircraft between air-
ports with safe operation achieved
under computer-issued instructions.
Perturbation methods will be em-
ployed in the forthcoming Van-
guard satellite program. Orbit cal-
culations will be refined.

Effective automatic controls will
be applied to chemical-processing
only after the kinetics of processing
streams ave understood fully.
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PERSISTOR (left), Ramo-Wooldridge’s a new fast cryogenic memory device shown
about four times production size, along with the IBM array of four memories (right)
give further impetus to low temperature computer work as . .

Fast Cryogenic Memories Bow

Speed of new units increased
one-hundred fold using printed
circuit technique

INDEPENDENT research by two or-
ganizations separated the full
breadth of the United States has
produced superconducting mem-
ories operating under similar prin-
ciples. Both cells were disclosed at
a recent conference on Low Tem-
perature and Physics. The confer-
ence was held at the University of
Wisconsin.

» West Coast—The Persistor is
the result of research conducted at
the Ramo-Wooldridge Aeronautical
Research Laboratory. The unit is

WWW.americanradiohistorv.com

a miniature Bi-metallic, printed
circuit which operates at a tem-
perature within a few degrees of
absolute zero, requires little power
and has been designed with switch-

ing times as short as 10 milli-
microseconds. Dr. Milton U. Clau-
ser, director of the laboratory

estimates that Persistors, manufac-
tured by printed circuit techniques,
will cost a fraction of a cent per
unit.

» Use—Maintaining the low tem-
peratures required for Persistor
operation offers no obstacle to their
immediate use in computers since
recent advances in helium liquefi-

ers make it feasible to maintain
(Continued on page 10)
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Burnell moves a g\eg further

in toroid, filter and
related network leadership

it

our new
Pelham
Manor

plant

Burnell & Co. is now praducing toroids,
filters, and related networks in its new
Pelham Manor plant — largest and best
equipped of its kind in the country. For
customers, this means fast attention to
samples, quicker delivery of orders, more
solutions to network problems.

toroid
winding

look to Burnell to remain first in. ..

advanced research
product development
new design ideas
new circuit components
new production methods
economy

CBunnellk (%: e

first . .. in toroids, filters, and related networks

EASTERN DIVISION 17, PACIFIC DIVISION priellin
10 PELHAM PARKWAY 720 MISSION STREET assembly
PELHAM MANOR '~ SOUTH PASADENA line
NEW YORK CALIFORNIA
Dept. E107
ELECTRONICS — October 1, 1957 Circle 254 Readers Service Card 9
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INDUSTRY REPORT—Continued

low temperatures at a cost which
can be considered a negligible part
of the cost of operation of a com-
puter.

» How it Works—The Persistor is
a loop composed of segments of
two metals, lead and tin, both of
which are maintained in a super-
conductive state. One segment of
the loop is metal operating at its
critical superconducting temper-
ature, the point as which a change
in current changes it from its
superconductive state to its state
of normal resistance.

Current is induced in this loop
and circulates continuously and in-
definitely. Current direction rep-
resents the information being
stored and is determined at any
time by impressing a current pulse
on the loop sufficient to exceed the
critical superconducting value. The
direction of circulation of current
in the loop is reversed 'if the in-
terrogating pulse is added to the
current in the loop, and remains
in the same direction if it is sub-
tracted.

» Output—A voltage pulse is ob-
tained whenever the current in the
loop reverses. Thus, the direction
of the current in the Persistor is
indicated by the presence or ab-
sence of a voltage pulse upon in-
terrogation.

The currents and voltages in-
volved are well within the range of
computer circuits. Current pulses
of 100 milliamps may be used to
energize or interrogate the Persis-
tor, an output pulse of 0.1 volts
may be obtained.

At the Low Temperature Con-
ference, E. C. Crittenden and F.
W. Schmidlin reported that Per-
sistors, for use in computer mem-
ories, could be assembled in a
density of a half million per cubiec
foot. This is about twice the num-
ber of elements presently employed
in major computers.

» East Coast—A device similar in
operation to the Persistor was also
reported by IBM. Characteristics
given indicate an operating speed
of 10 milli microseconds, and a
drive-current requirement of less
than 150 ma.
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ELECTRONICS AIDS to the petroleum geologist are depicted in the shooting of a
miniature set on the Jam Handy stage in Detroit as . . .

Films Train Electronics Men

Documentary films play
increasingly important role
in electronics industry

IT wAS the year 1894 when the
first business film was made on
behalf of a then (and now) popu-
lar brand of Scotch whiskey. With

such a rousing sendoff it was per-

haps inevitable that the fledgling
industrial film should continue to
grow and prosper.

Motion pictures are employed to-
day by the electronics industry not
only in advertising, sales promo-
tion and public relations, but also
in employee recruiting and train-
ing, research and development, and
report presentation.

» Public Relations—One of the pi-
oneers in the use of the film for
all of these applications is AT&T,
which currently is offering to any
organized group such title as “The
Transistor” and “Telephone Cable
for Cuba.” Dumont Laboratories
have “The Dumont Story”, Reming-
ton Rand tells about ‘“Univac” and
RCA Victor has filmed “The Sound
and the Story”, which covers the
recording and manufacture of a

record album from original con-
ception to final package.

» Education—For more specialized
audiences, one major tube manu-
facturer is putting the finishing
touches on a film illustrating the
making of tv receiving and picture
tubes, and aimed particularly at
television servicemen. Technical
films made by Bell Labs, on such
subjects as solid-state theory or
submarine cable technology, are
often supplied to engineering
schools and colleges. The American
Management Association offers
“Integrating the Office for Elec-
tronics”, a non-technical orienta-
tion film for office managers.

» Employee Training—A growing
use of the industrial film involves
the permanent recording of trial-
and-error procedures “to avoid
making the same mistake twice”.
When one large western telephone
company had a near-chaotic condi-
tion due to equipment failure, as
soon as matters were righted the
entire sequence of breakdown and
correct repair procedure was re-
enacted before the movie camera.

(Continued on page 12)
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TYPICAL CAPACITANCE vs TEMPERATURE CHARACTERISTICS at 1000~

+20

+15

+10

PER CENT CAPACITANCE
CHANGE FROM 28° C

o,

-25°

STYRACON (85°C)

+25

m—rr _STYRACON

FILMITE “E”

FILMITE “F"

5y T == FILMITE G

+50
TEMPERATURE—~degrees C

FILMITE “E" (150°C)

+76 . 4100 __ +125  +150

FILMITE “F"* (125°C)

_ +175° 4200

FILMITE “G" (200°C)

RATINGS .001 to 1.00 uF l .001 to 1.00 uF .001 to 1.00 uF .001 to 1.00 uF
[ 50 to 600 WVDC 200 to 2500 WVDC 200 to 600 WVDC 200 to 600 WVDC
STYLES tubular metal cases tubular metal cases tubular metal cases tubular metal cases
screw-neck cases screw-neck cases screw-neck cases screw-neck cases
| drawn metal cases “bathtub’ cases drawn oval cases
WRITE FOR I Engineering Bulletin Engineering Bulletin Engineering Bﬁlletin Engineering Bulletin

TECHNICAL DATA No. 2510

No. 2410

No. 2560

No. 2610

4 kinds of film dielectric capacitors
for specialized applications

Here are four plastic-film dielec-
tric capacitors now in regular pro-
duction at Sprague:

StYrRACON CAPACITORS find wide
application in laboratory equip-
ment and in industrial controls
where their low dielectric hyster-
esis (low ‘soak’), high insula-
tion resistance, high “Q’’, low and
linear temperature coefficient of
capacitance are of great value.

FiLmite “E” CAPACITORS are
general-purpose capacitors for use
up to 150°C where capacitance
stability with temperature is of
secondary importance. They are
also used at lower temperatures
where very high insulation resist-
ance is a prime requirement.

FriLmIiTE “F”’ CAPACITORS are in-
tended for use in circuits where

SPRAGUE COMPONENTS:
CAPACITORS + RESISTORS -
FILTERS -

ELECTRONICS — October 1, 1957

PULSE NETWORKS

the absolute minimum in capac-
itance change with temperature
is a must and relatively large ca-
pacitance values are used. These
capacitors typically will be within
.06% of their 25°C value from
—10°C to +85°C. They may be
used up to 125°C where greater
capacitance excursion is tolerable.

FiLmite “G” CAPACITORS have
the highest temperature rating of
any organic dielectric. They may
be used up to 200°C! All units are
nickel-plated to withstand high
temperature corrosion. They also
have the highest insulation resist-
ance, the lowest dielectric hys-
teresis, and the lowest dissipa-
tion factor of any capacitor made
so that they are often used at
lower temperatures which are
above the 85°C limit of the lower-
cost Styracon Capacitors.

MAGNETIC COMPONENTS

+ HIGH TEMPERATURE MAGNET WIRE

Circle 86 Readers Service Card
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TRANSISTORS -

CAPACITANCE VS. TEMPERATURE
CHARACTERISTICS of all four types
of film capacitors are compared in
the chart above for the benefit of
the circuit designer.

ALL SPRAGUE FiLm CAPACITORS
are designed to have positive
electrical contact between leads
and electrodes, even at low oper-
ating vollages.

WRITE FOr ENGINEERING BuUL-
LETINS on the Sprague plastic-film
capacitors in which you're inter-
ested. Address your letter to
Sprague Electric Co., Technical
Literature Section, 35 Marshall
Street, North Adams, Mass.

the mark of reliability

INTERFERENCE
PRINTED CIRCUITS
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INDUSTRY REPORT— Continued

The resulting film is now used as
part of a periodic refresher course
for all operating personnel.

» Permanent Records—AT&T dis-
covered that in their cable-laying
procedures, where projects are of-
ten separated by hiatuses of many
vears, the same mistakes were be-
ing made repeatedly and crews
were constantly having to learn all
over again. To circumvent this a
cable-laying mockup has been con-
structed and experience-proved pro-
cedures have been permanently re-
corded on film.

» Reports—The motion picture is
also an ideal medium for dramatic
and accurate presentation of prog-
ress reports. A firm which is now
developing a new fire-control sys-
tem presents a film report to its
sponsoring government agency ev-
ery 60 days. For several yvears Au-
dio Productions, an independent
film studio in New York, has been
photographing  similar periodic
progress reports on the DEW line.
And Bell Labs uses films to round
out R&D reports when presenting
them to Western Electric prior to
manufacturing.

» Recruitine—When a manufac-
turer recently obtained a large con-
tract and needed many more expe-
rienced engineers in a hurry,
conventional recruiting of college
seniors had to be ruled out. Instead
a film was prepared showing the
plant, its equipment and working
conditions, as well as answering
the many questions the prospect’s
wife might have concerning the
move. Although the film was often
shown only to individuals or groups
of two or three at a time, it snared
the desired manpower at a very
low cost per head.

» R&D-— Ultra-high-speed photog-
raphy, resulting in exceedingly
slow motion, is often employed in
research and development. With
the ecamera operating at 3,000 or
4,000 frames per minute as against
the conventional 16 or 24 fps, the
implosion-explosion pattern of the
television picture was studied. New
safety precautions and handling
techniques were devised as a direct
result.

12

Business Briefs

» Business this fall looks good to most of the 205
industrial concerns reporting in the National Indus-
trial Conference Board’s survey on the business out-
look. Manufacturers of electrical industrial equip-
ment, general industrial machinery, instruments and
controls and apparatus are particularly cheerful

» Common stock issues by two small electronic firms,
brought out in the midst of the big August drop in
security prices, were completely sold out. Narda
Microwave of Mineola issued 90,000 shares and Elec-
tronic Research Associates of Nutley, N. J. issued
100,000, both at $3 per share. Milton D. Blauner &
Co. and Michael G. Kletz & Co. underwrote the Narda
issue while Singer, Bean & DMackie, Inc. underwrote
the ERA issue

» Private placement of 100,000 shares of common
stock made by Audio Devices of New York City
through Carl M. Loeb, Rhoades & Co. Three year war-
rants to purchase another 20,000 shares were in-
cluded. Further financial details were not divulged.
Proceeds will be used for plant facilities and working
capital for a new manufacturing division to produce
electronic components

» Sales of General Transistor Corp., Jamaica, N. Y.,
more than tripled in the first six months of 1957
over the same period of 1956. Sales for the first six
months of 1957 were $1,228,589 compared with $364,-
143 in the same period last year

terrain. The

Motorola-developed

RADPIOTELEPHONE owner pushes but-
ons as . . -

Bells Ring
For Mobile Owners

RECENTLY designed radio telephone
system with push button dialing
has undergone successful field tests
through 25 miles of mountainous

WWW.americanradiohistorv.com

equipment permits connection of
telephone company’s automatic base
station which receives subscriber
calls directly with unattended ex-
changes through ten-party line.

» Operation-—Removal of handset
and depression of the push-to-talk
button connects subscribers with
base station and local exchange.
Buttons pushed in proper sequence
contact desired exchange and party.

A lock-out circuit located in the
control head ot the radio unit as-
sures comyplete privacy by exclud-
ing all radiotelephones other than
the one dialed. When subsecriber
replaces headset upon cradle, two
sequential tone bursts signal ex-
change to turn off base station
transmitter.

Specific tone sequence for dialing
avoids wrong number difficulties.
(Continved on page 14)
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¢~ SILECTRON CORES
Types C, E and O

v~ TOROIDAL CORES

| Component Specification: ARNOLD/':/,‘:Q

Nylon and Aluminum cased

v~ BOBBIN CORES

The ARNOLD LINE-UP includes the TAPE CORES you need

APPLICATIONS

We'll welcome your inquiries on your
Tape Wound Core requirements for
Pulse and Power Transformers, 3-Phase
Transformers, Magnetic Amplifiers,
Current Transformers, Wide-Band
Transformers, Non-Linear Retard Coils,
Reactors, Coincident Current Matrix
Systems, Static Magnetic Memory Ele-
ments, Harmonic Generators, etc.

ENGINEERING DATA

For data on the various types of Arnold
Tape Cores, write for these Bulletins:
S$C-107—Silectron Cores, Types C, Eand O

TC-101A—Toroidal Cores, nylon and aluminum
cased

TC-108—Bobbin Cores
ADDRESS DEPT. E-710
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How to be sure of tape core petform-
ance and uniformity? Just specify
and use Arnold Cores in your trans-
former, magnetic amplifier, reactor
and computer assemblies, etc.

Here's why!

To begin wuh Arnold is a fully inte-
grated company, controllmg every man-
ufacturing step from the raw material to
the ﬁmshed core. Then, modern testing
equipment permits 100% inspection of
cores before shipment. Finally, you're
matching your requirements against the
most experienced and complete line of
tape cores in the industry. Arnold pro-
duces Types C, E and O Silectron cores,

nylon and aluminum cased toroidal cores,
and bobbin cores  meet whatever your
designs may require in tape thickness,
marerial, care size or weight. Wide selec-
tions of cores are carried in stock as
standard jtems for quick delivery: both
for engineering prototypes to reduce the
need for special designs, 2nd for produc-
tion-quantity shipments to meet your
immediate requirements.

Let us help you solve your tape core
problems. Check Arnold, too, for
your needs in Mo-Permalloy ot iron
powder cores, and for cast or sin-
tered permanent magnets made from

Alnico or other matesials.

ARNOLD Emsmnmms GOMPANY

=
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INDUSTRY REPORT— Continued

SPECIAL gold-bonded diode held by A. Uhlir, Jr. is used in TH microwave radio
relay system diode modulator examined by P. I. Sandmark as . . .

Industry Exploits Diodes

Diodes provide gain in
frequency converters and
have transistor characteristics

WORKING with gold-bonded ger-
manium diodes and diffused pn
junction silicon diodes, significant
gain in frequency converter stages
have been achieved by scientists at
Bell Telephone Laboratories.

Possessing characteristics of
both a transistor and a diode, the
Westinghouse-developed Dynistor,
with these attributes, offers poten-
tial application in the field of indus-
trial control.

» Frequency converter—The most
promising results have been ob-
tained with gold-bonded german-
ium diodes in converting low fre-
quencies to the higher frequency
range. For example, gains as high
as 6 db with adequate bandwidth
for most applications have been
achieved when converting from 75
me to 6,000 mc. Possessing unilat-
eral characteristics, a converter
amplifier stage of this type has
proven to be very stable as a trans-
mitter modulator in the TH micro-
wave radio relay system recently

14

announced by Bell Laboratories.

» Applications—Further practical
applications of diode converters
have indicated no loss of signal in
the converter stage. Also exhibit-
ing conversion gain, diffused sili-
con pn diodes have been made us-
able at higher temperatures than
germanium diodes. Conversion
gains as high as 45 db have been
achieved in converting high fre-
quencies to the lower frequency
range.

Experiments conducted on a
negative-resistance diode amplifier
operating at 6,000 mc have proven
that the regenerative problem of
such amplifiers has limited the use-
fulness of diffused silicon pn
diodes. It is expected that non-re-
ciprocal ferrite devices may im-
prove the feasibility of regenera-
tive operation of diode amplifiers
and frequency converting stages.

» Dynistor—The characteristics of
the Dynistor indicate its potential
as a switching device in power con-
trol circuits. Actual power ratings
for the Dynistor have not been
established, but it has been oper-
ated with continuous currents up

www americanradiohistorv com

to 4 amperes and in special applica-
tions up to 11 amperes. Under
pulsed conditions the device has
passed 500 amperes in 5-usec pulses.
The Dynistor has a forward and
reverse characteristic similar to a
conventional diode. However, in
the reverse or blocking direction,
in which the Dynistor is normally
operated, two distinctly different
regions exist. The characteristics
permit switching uses.

Medical Research
Tests Electronics

Area plan for cooperation
among engineers and medical
men is paying off

A REGIONAL plan for cooperation
between electronics engineers and
medical researchers is “working
very well” in the Buffalo-Niagara
area of New York, says Lee B.
Lusted, chairman of the IRE’s Pro-
fessional Group on Medical Elec-
tronics.

Dr. Lusted told ELECTRONICS the
plan was developed by Wilson
Greatbatch of Taber Instrument
Corp., Dr. Robert Cohn of the
Chronic Disease Research Institute
and Godfrey Buranich of Bell Air-
craft Corp. Noye Laboratories and
the University of Buffalo Medical
School and Children’s Hospital are
also participating.

» Tryout-—Companies develop new
prototype instruments at their own
expense. Medical research institu-
tions try out the instruments in
their laboratories and test them
gratis. If the medical researchers
find that the instrument is useful
to them, the company builds a final
model of the tested prototype which
the research institution may pur-
chase at a nominal price.

A  medical researcher has a
chance to find out what instrument
he needs by actually trying out a
company’s ideas in his own labora-
tory. Similarly, a firm benefits
from unbiased tests which might
otherwise be too expensive.

(Continued on page 16}
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AUTOMATIC
MICRO-MINATURE
GLASS BODY MAKER
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SEALER #2948
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INDUSTRY REPORT— Continued

Computers Replace
Celestial Dome

Metal arm, activated by analog
computers, simulates sky at
fraction of cost of skydome

NEW CELESTIAL navigation trainer
is now being developed that simu-
lates, by means of three computers,
the expensive and complicated re-
volving dome that to date has been
used to simulate the sky in present
celestial navigation trainers.

The trainer, devised by Naval
Training Device Center engineers
and contracted to Reflectone for
development and production, needs
no special building, no air condi-
tioning for delicate gear, and can
be fitted into a standard size class-
room. Maintenance is simple, a
special operator is not required,
and the total cost of equipment is
is a fraction of what a revolving
dome-type trainer costs.

» Arm—To replace the dome, a
spherical reflector is placed at the
end of a metal arm. The arm is
positioned by three analog com-
puters to simulate, one at a time,
the stars required for a three-star
fix. Relative motions of the stars,
earth and airplane are simulated
by computers and controls which
drive the celestial sphere and re-
corder simultaneously. The stu-
dent takes readings on the reflector
with an operational periscopic sex-
tant. Accuracies are expected to be
comparable to those attained in op-
erational flights.

Besides celestial navigation,
which is rarely used alone, the
1A19 otfers simultaneous training
in DR, pressure pattern, loran and
drift meter navigation.

Flight conditions accommodated :
flights at all latitudes including
polar, 100,000-feet altitude, 1,500-
knot air speed, 300-knot winds, and
vertical speeds up to 10,000 fpm,

» Use—It is anticipated that the
Navy and Marine Corps will buy
approximately 25 complete units.
USAF, who will be invited to evalu-
ate equipment after completion,
offers another potential market of
considerable magnitude.

16

Military Electronics

» Production contracts for guidance systems for
Navy’s Talos total more than $47 million to date.
Prime production contracts for Terrier's guidance
radars amount to more than $51% million. Sperry pro-
duces both systems

» Black background secreen for radar and other vis-
val electronic indicators is announced by Du Mont
Laboratories. The new screening technique creates
the same high contrast characteristics that might
be attained with a black phosphor, according to Du
Mont’s Stanley J. Koch. Usable without hoods and
in high ambient light levels, the screen is suitable
for airborne cockpit radar equipment and other
cathode-ray tube presentations used in open areas

> Westinghouse gets Navy contracts totaling $19
million for radar and armament systems. Tail-turret
defense system, Aero 21-B, that automatically de-
tects enemy aircraft, aims and fires, will go to Buder
for installation on Navy's carrier-based bomber,
A3D. Advanced air-search, ship-borne radar sets
to be installed aboard Navy ships after mid-1958
will go to BuShips

» Ultra-high-speed electronic data-processing sys-
tem will be developed for BuShips by RCA under
$13 million contract. System will incorporate ran-
dom access memory and high-density tape recording
features

» Functional and environmental tests on electro-
mechanical components for guidance and control sys-
tems designed and developed by Autoneties have
been carried out at altitudes of 90,000 feet. Com-
ponents were mounted in a metal-framed gondola
carried aloft by a helium-filled balloon

Old Tubes Never Die

Reliable discontinued types
continue to satisfy varied
industrial and consumer needs

SOURCES and supplies of discon-
tinued tubes appear to be diminish-
ing more rapidly than the demand
for them. Few major tube com-
panies find it worthwhile to produce
these types and negligible inven-
tories of discontinued types in cur-
rent demand cause large users to
scurry for replacements.

» Demand—Over 500,000 discon-

tinued tubes were sold last year in
the United States. Most were ear-
marked for domestic distributors,
the foreign market or military use.
Tubes in heavy demand include
pre-war reliables like the 45 power
triode, the 75 twin diode and the
280 rectifier. Distributors in rural
areas, particularly the southern
states and northern New England,
do a brisk trade in such tubes.

» Replacement—Industrial and el-
evator control circuits, ticker-tape
(Continued on page 20)
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a Standard for

1

Large-scale olectrcriz mar ifacturers require fast and re-
liable tube-testing methods. To meet this need, The Martin
Company of Baltimore has develcped a high-¢pee precision tube
tester which complies wit1 2l the -est require nents of MIL-E-IC
specifications.

The General Radio Vacuum-Tube Bridge has been incor-
porated in the tester to allow the operator to make periodic com-
parison measurements and thus maintain tester accuracy. The
Vacuum-Tube Bridge is ideally suited to act as watch dog. It not
only measures amplification factor, dynamic plate resistance, and
transconductance directly, but performs each measurement in-
dependently of the other. Cross checks can te made at any time
using known mathematical relationships. Interelectrode and stray
capacities can be easily balanced out — thus eliminating awkward
and cumbersome correction factors, Negative coefficients can be
measured as readily as positive values. For these many reasons,
Martin uses the General Radio Vacuum-Tube Bridge as their
standard for measuring tube reliability.

Wrife for complete information

GENERAL RADIO Company

275 Massachusetts Avenue, Cambridge 39, Mass., U.S.A,

8road Avenue at Linden, Ridgefield, N. . NEW YORK AREA 1000 N. Seward St. LOS ANGELES 38
1150 York Road, Abington, Pa. PHILADELPHIA

8055 13th St. Silver Spring, Md. WASHINGTON, D. C.

I
|

Reliability

——

£-‘ £y h allln (5} £ ™
" A Na Wi
SRS i p it o Sty

Vs
Type 561-D
Vacuum-Tube Bridge. . . . $850

Range: amplification tactor (.): 0.001 ta 10,000
Dynamic plate resistance (rp): 50 ohms ta 20 megohms
Transconductance (2n): 0.02 to 30,000 micromhos

Rccuracy. =29 wher ry is somewhere between 1 hilohm and 1 meg-
ohm; at lower and highee values of ty, th2 error increases slightly.

Tube Mounting: Ten different adaotor plates are farnished for mounting
all commonly used tubss. An addizional “universal” adaptor is supplied
for use with unmountad or nonstandard tubes. Extra sockets are also
provided for trarsistars and subminiature tubes.

Current and Vaitage Ratings: Maximum allowable plate current and
voltage is 150 ma and 1509 volts, respectively. An external power supply
is required.

Transistor parameters — both forward and reverse voltage
amplification factor, resistance, ang transcanductance can be
measared quickly and easily. From these measurements, two of
the more common pztameters (hyy and hi) are civen directly;
the other twa (haz or a and ha2) are readily calculated.

All G-R Products
are now covered by a

4 2- }/g_d_i W-)mranf'l/

1182 Los Altos Ave., Los Altos, Calif. SAN FRANCISCO €605 W. North Ave., Oak Park, Ill. CHICAGO

In CANADA: 99 Floral Parkway, TORONTO 15
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Approved and Accepted in TOUGH Applications

®

c KG 8 3 2 RELIABLE

SUBMINIATURE TWIN TRIODE for
D.C.AMPLIFIER and COMPUTER SERVICE

with all the reliability specified, including heater cycling
life test; 100 hour survival rate life test; 500 hour inter-
mittent high temperature life test; — and with the
desirable performance characteristics of its prototype, the
miniature CK5755.

Developed for Bell Telephone Laboratories
under Army Ordnance Contract.

Featuring:

UNIQUE ELECTRICAL STABILITY...12 mVdc, max.

The grid to grid unbalance voltage resuiting from a reduction of heater
voltage from 6.3 to 5.9 volts

UNIQUE MECHANICAL STABILITY...20 mVac, max.

The grid to grid unbalance voltage resulting from six repeated shocks

c K 6 8 3 2 having an acceleration of several hundred G
CLOSE BALANCE
= | BETWEEN SECTIONS............ 24 mVdc, max.
Gm | 1050 umhos The grid to grid unbalance voltage resulting from six operating cycles of
fifteen minutes "‘on’ and five minutes "‘off"
IP 0.8 mAdc
' LOW GRID CURRENT......cevvnenn, 3 x 10-8A, max.

Each section

LOW MICROPHONICS........... ...10 mVac, max.

Output of each section resulting from vibration at 40 cps, 15 G

SPECIAL TUBE DIVISION NEWTON WASS: 55 Chapel St +  Bigelow 4-7500

NEW YORK: 589 Fifth Ave o Plaza 9-3900

VOLTAGE REFERENCE TUBES CHICAGO: 9501 Grand Ave., Franklin Park « TUxedo 9-5400

RELIABLE MINIATURE AND SUBMINIATURE TUBES -
L0S ANGELES: 5236 Santa Monica Blvd. » NOrmandy 5-4221

VOLTAGE REGULATOR TUBES . PENCIL TUBES . NUCLEONIC TUBES
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Designed for Computers

Made for Computers

Tested for Computers

Dependable in Computers

- RELIABLE

COMPUTER TRANSISTORS

in the JETEC 30 package

+.360% Reliability must be designed and built Maximum stability is guaranteed by rigid
f %E into computer transistors. It cannot be ob- test procedures including strict process
! tained by selection. control, 100°C baking of every transistor,

Raytheon Computer Transistors were  100% steam cycling to assure positive
| developed under Signal Corps contract and  hermetic sealing.
T are manufactured especially for computer When yoéu specify Raytheon Computer
service, on a separate production line. They Transistors you are also assured of:
are backed by five years of experience in the 111611 VOLTAGE RATINGS + HIGH CURRENT GAIN
mass production and quality control of FAST SWITCHING SPEED
Raytheon Fusicn-Alloy Transistors. LOW SATURATION RESISTANCE

Here are the electrical specifications for Raytheon PNP Computer Transistors

2N4a25 2N4g426 2N427 2N428
Parameter Conditions (25°C) Units | Min. Avg. Max. Min. Avg. Max. Min. Avg. Max. Min, Avg. Max.
BVPT ) volts| —30  —50 — 25  —45 L] —20 30 = ~15 -25 =
Vec, e voits| — -035 -045| — -035 -045| — 035 -045| —  -0.35 -0.45
e, b =il 20 30 40 30 40 60 40 55 80 60 80 -
hee, e o, 10 15 - 10 18 - 15 20 - 20 30 -
_ = 22 3.2 — 2.2 3.2 _ 1.4 2.1 = 1.1 1.6
Rsar. I = ~10mA ohms | “for1. = ~100mA forl. = —100mA forl = —150mA for I. = —200mA
fab i A Mc | 2.5 4.0 - 3.0 6.0 - 50 11.0 = 10.0  17.0 4
c Vca = —bv f 1
ob fos B w = 14 20 - 14 20 = 14 20 - 14 20
Switching Speeds
ic = ~50mA
i+ te e 500 phms usec | — 053 1.0 = 0.53 1.0 = 0.43 085| — 0.43 0.85
o Values ofiz"on"andis | ,cec| — 03 06 | — 03 06| — 03 06| — 03 06
5.0mA for 2N425
t EPEUILS 50 G usec | — 045 065 | — 035 055 | — 035 055| — 030 050
1.6mA for 2N428
For all types Ic (max.) = —400mAdc average | Dissipation coefficient in free air = 0. 4°C /mw
ic (max.) = —1000 mA peak l Dissipation coefficient with radiator = 0.28°C/mw

Dissipation coefficient with infinite sink = 0.18°C/mw
RAYTHEON

s E M I c 0 N D U CTO R D I v I s ' o N NEWTON, MASS.. 55 Chapel St. »  Bigelow 4-7500

NEW YORK: 589 Fifth Ave. . Plaza 9-3900
CHICAGO: 9501 Grand Ave., Franklin Park » TUxedo 9-5400
L0S AMGELES: 5236 Santa Monica Bivd. » NOrmandy 5-4221

Silicon and Germanium Diodes and Transistors « Silicon Rectifiers
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INDUSTRY REPORT— Continued

machines, railroad telephone equip-
ment and hi-fidelity amplifiers are a
few of the sources of replacement
demand for discontinued types.

A prominent theatre-service com-
pany estimates that 20 percent of
American movie exhibitors use pre-
war sound equipment for swhich
there is a continuous replacement
demand. Although some sound
equipment is modified to handle
new tube types by altering filament
voltages or socket connections this
company alone replaced 1,000 type
45 triodes last vear. Replaced tubes
may run to $35 each,

» Present Applications—High-per-

formance characteristics qualify
some discontinued tubes for use in
new equipment. For example, the
manufacturer of a diathermy ma-
chine employs a triode amplifier
originally designed for amateur
use while the maker of an auto-
mobile ignition tester finds an 20
rectifier essential.

Because adequate substitutes do
not exist, Boonton Radio of New
Jersey is compelled to use a spe-
cially-processed 2A6 high-mu triode
priced at $31.50. In this application,
the high input impedance of the
2A6, registered in 1933, makes it
well suited as the voltmeter tube in
a Q meter.

Spiral Traveling Wave Antenna

-
-

THE TRAVELING wave antenna has
become of considerable interest in re-

cent years for such applications as
ultra high frequency point-to-point com-
munications and fringe area television
reception. A familiar example of such
antenna is the array of parallel rods,
or Yagi antenna, often used for tv
reception. This antenna is of simple
and inexpensive construction, and for
certain applications can be built at a
small fraction of the cost of a para-
bolic reflector antenna of comparable
performance.

The power gain of the long Yagi an-
tenna is a function of the overall
length; doubling the length doubles the
gain. There has, however, been a
maximum practical length for these

20

antennas in the past, determined by
increasing difficulty in exciting the an-
tenna when it bocomes very long. This
limitation can be removed by twisting
the rods of the antenna gradually
along the supporting axis, as shown
in the photograph. With this technique,
much longer antennas, with conse-
quently higher gains, can be designed.
Experimental work in the Engineering
Division at SRI, sponsored by Air Force
Cambridge Research Center, has veri-
fied the expected behavior of the
twisted Yagi antenna.

The model shown in the photograph has
a total length of 10 feet, and is a
small scale replica of the final antenna.
A full scale model might have a length,
depending on the frequency of opera-
tion, of 100 feet or more.

www.americanradiohistorv com

Color Tv Views
Living Cells

Ultraviolet-sensitive system
shows chemical make-up of
transparent cells and tissue

MEDICAL ELECTRONICS gets another
boost with a television color trans-
lating microscope at the Rockefel-
ler Institute for Medical Research.
It makes possible a closer look at
organic cells and tissue.

Examination of such cells by
conventional means involves stain-
ing them. The distinctive colors of
the normally transparent cells in-
dicate the presence of certain chem-
ical constituents. TUnfortunately,
this method means death to the
cells.

» Color Technique—It has been
known that cells transparent to
visible light often have character-
istic absorbtions in the presence of
ultraviolet. This knowledge led to
a svstem of photographing the
specimens at three different wave-
lengths of ultraviolet and making
separation negatives to prepare a
color print.

Color-television techniques have
eliminated the delay of making
pictures and permitted continuous
observation of the specimen. An
ultraviolet-sensitive television cam-
era, a color tv receiver, sources of
ultraviolet and a microscope com-
prise the RCA system.

» Light Sources-—Three pulsed
sources of light are used with the
wavelengths of each controllable
from the front panel. A focusing
system, including a rotating mir-
ror, directs the light into the mi-
croscope. The synchronizing gen-
erator is used to time the whole
svstem. Amplified pulses from the
generator are fed through slip
rings on the rotating mirror to
thyratrons. These, in turn, feed
the light sources in succession. The
mirror vreflects the light to the
specimen in the microscope.

» Camera Window—The image
orthicon of the tv camera is
equipped with a window that passes

ultraviolet.
(Continued on page 22)
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Barry’s

»1o0” Mount

Meets MIL-C-172B at low cost

— with this extra

vibration isolation that adds

reliability to your design.

We designed for lower cost —
and developed a better mount for
MIL-C-172B. Even at 10° inclina-
tion, the new Model L44 Mount
performs effectively. And its other
characteristics, too, far exceed re-
quirements of MIL-C-172B.

The basically simple and versatile
construction of this new isolator lets
us match characteristics to your
specification. Your design now gains
added reliability with a mount that
more than satisfies MIL-C-172B —
and at low cost.

Extra-low transmissibility
and low natural frequency

5] . l

2 Trarism:sswbmly for MIL-size-1 Barry _|

= 'L0" Mount, L44-BA-3 under 6-1b. load,
> = excited at 60 mils input normal to
1111 (\\ y mounting planeof base-mounted———
\ [ » | equipment. |
=5 OO ) W — —!._>
= \ L) | !
2 N\ \‘IALL[WED UNDER MIL-C-1728
& 21— operated horizontally < |
2 NS Do i
E | ~ ‘\I

~

-~
~
\ﬁ\
I‘

[ |
-
50

=
] =
5 !

f=3
=

01
5

30
FREQUENCY

This low transmissibility — be-
low 2 at resonance in all load ranges
— is a major advantage of the Mod-
el L44 isolator. It accommodates
high-amplitude inputs, even at reso-
nance, without snubbing. Typical
isolation at 10° inclination is also
shown above.

Very low rocking modes

In base-mounted systems, trans-
missibility of rocking modes under
horizontal vibration is reduced to
the point where they are indiscern-
ible. This is due to the combination

/ Core — aluminum
Snubber — GRS

Auxiliary load & damping spring
— stainless steel

Damper — Barry “K'* compound
Damper spring — stainless steel

Load-carrying spring
— stainless steel

Cup & base plate — aluminum

s See how this new damping system

T v helps your design.

MiL-size 1 “Lo" Mount shown 1V% times actual size

of inherently low ratio of horizontal-

to-vertical stiffness plus horizontal
self-centering friction damping.

For center-of-gravity designs

Independent horizontal damping
makes the “Lo” mount especially
suited for installation in the plane

Transmissibility for MIL size-1 Barry
‘L0 Mount, L44-BA-3under 12 1b.load,
,,,,, _ center-of-gravity mounled and excited
along short axis.

| N0
SN b,
\ ‘\\ N .
\iALLOWED UNOER MILC-1728
o 7\ ~

Input-120 mu\\

S~ — -
Input 20 mils™ -
p ~

TRANSMISSIBILITY

10 20 ) 40 50
FREQUENCY

of center-of-gravity of the equip-
ment. The natural frequency of the
system shown above is below 5 cps.

WESTERN DIV. BURBANK, CAL.

Controllable characteristics

These exceptional characteristics
result from the unique Barry spring
and friction-damping design pic-
tured above. And these character-
istics can be controlled to give high
performance with a wide variety of
equipment. Horizontal and vertical
damping can be controlled inde-
pendently. Special versions of the
“Lo” mount will control transmis-
sibility at resonance for a given
input . . . or handle very high-ampli-
tude inputs at resonance without
snubbing.

Physical characteristics

The L44 Mount is dimensionally
interchangeable with MIL size 1
isolators. It is available in 7 load
ranges from 0.25 to 10 pounds per
mount in long- and short-core mod-
els. Tt meets all environmental as
well as vibration requirements of
Procedure I, MIL-E-5272A. Tem-
perature range is —85F to 250F.
Weight is 1%2 ounces per mount.

Write today for data sheet 57-05

BARRY MOUNT

SALES REPRESENTATIVES
IN ALL PRINCIPAL CITIES

Barry’s new Western Division,
in Burbank, California, offers
fast, on-the-spot desi gn and pro-
totype service, and production
of special systems.

707  PLEASANT STREET,

WATERTOWN 72, MASSACHUSETTS
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INDUSTRY REPORT— Continued

GASES go in and electricity comes
out as . . .

Gases Produce Power
By The Kilowatt

New power cell
uses gaseous hydrogen
and oxygen

A NEW CELL which differs com-
pletely from conventional dry cells
and storage batteries, has heen de-
veloped into a practical form at the
Nattonal Carbon Co. The cell pro-
duces electricity by electrochemical
action, using hydrogen and oxygen
gases as fuels.

» Reaction—Each gas is fed into a
hollow porous catalyzed-carbon rod
which is surrounded by potassium
hydroxide electrolyte. The reaction
develops a potential of about one
volt across the electrodes with high
currents available.

Problems associated with the gas
flow are not overwhelming since the
cell operates at approximately at-
mospheric pressure and uses air in-
stead of pure oxygen. Theoretically,
the fuel cell has an infinite life
since there is no deterioration with
use. The only by-product of the re-
action is water which is disposed of
by evaporation.

» Capacity—Operating efficiency
is in the range from 65 to 80 per-
cent. The ultimate design is ex-
pected to produce one killowatt of
power for each cubic foot of vol-
ume. The cell will use either solar
or nuclear energy to decompose
water.

22

FCC Actions

» Amends Industrial, Scientific and Medical Service
rules to permit operation of ultrasonic measurement
equipment over a continuous band of frequencies

» Extends the time in which interested parties can
furnish data and information on the Commission’s
inquiry into the allocation of frequencies of the non-
government services in spectrum between 25 and 890
me. New deadline is November 1

» Increases to Dec. 15 effective date of amendments
to rules that will make available additional Maritime
Mobile Service frequencies in the range 157.3 to
162.0 me

» Studies possibility of amending rules to authorize
f-m broadcast stations to employ anienna systems
utilizing either horizontal or vertical polarization

» Amends its television table of assignments. Com-
mission shifts channel 8 from Muskogee to Tulsa,

Okla.

Beacon Tells Pilot Airport Heading

Talking beacon broadcasts
compass heading heard
on airborne vhf receiver

LIGHT PLANES may be guided to
small airports by a talking beacon
developed for the Army Signal
Corps. The beacon broadcasts
compass headings and can be
heard on any airborne vhf re-
ceiver.

Air Associates, Teterboro, N. J.,
developed the beacon and operated
one last month as a trial for pri-
vate flyers. The Signal Corps,
which already operates a beacon
at Army [Electronics Proving
Ground, Fort Huachuca, Ariz.,
gets demonstration model.

Small quantity production in
lots of five is anticipated now.
Units would cost $15-18,000.

» Potential customers are corpo-
rations and private operators who
maintain airports not easily ac-
cessible. On a coordinated civilian
basis, says the company, 150 talk-
ing beacons would blanket the

www- americanradiohistorv com

U.S. Units abroad would aid bush

pilots, particularly corporation
pilots in Central and South
America.

» Effective reception is more than
50 miles, depending upon altitude
and terrain. Frequency is 118-135
mc. Demonstration unit has space
for uhf equipment ranging from
236-272 and from 354-400 mec.

» Two 5-watt transmitters ener-
gize unidirectional narrow pattern
antennas mounted back to back on
18-foot mast, and broadcast re-
corded voice bearing. A 50-watt
transmitter sends continuous
masking tone and Morse code sta-
tion identification. It also ener-
gizes bidirectional antenna which
radiates broad figure-eight pat-
tern. All three operate on same
frequency through use of common
crystal-controlled exciter.

» Two bearings are broadcast si-
multaneously 180 degrees apart,
permitting pilot to hear his bear-

ing every 15 seconds.
(Continuved on page 24)
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PLAIN FACTS ABOUT VIBRATION AND SHOCK MOUNTINGS

FOR AIRBORNE ELECTRONIC EQUIPMENT

OUT-DATED UNIT MOUNT BASE TODAY'S ENGINEERED MOUNTING SYSTEM
16 mounting holes and 16 holts required. Only 4 mounting holes required.
Unit mountings may be improperly attached to the rack, Prespaced holes in a one piece base plate assure quick,
and are very likely to be seriously misaligned during attach- accurate attachment. Relationship of all 4 holes is definitely
ment to aircraft or missile structure. fixed (holes spaced for interchangeability with unit mounts).

Even minor discrepancies in spacing and attachment of unit : No installation errors or misalignment can occur to disturb
mounts can defeat the whole purpose of the mounting base, and the precise performance of the mounting system as checked and
result in poor performance and deterioration of equipment. 2% approved on acceptance tests.

Excessive height required. Unit mount bulk imposes reduced : Note reduction in mounting height. Important space saved. Maxi-

spacing (X) between support centers, resulting in impaired stabil- § muom spacing (Y) of resilient elements at extreme corners provides
ity (critical in lateral direction). Greater sway space required. i stability. Less sway space required.
Well Designed Electronic Equipment, Robinson All-Metal Engineered
If Poorly Mounted, Mounting Systems Assure Outstanding Performance
Too Often Operates Inefficiently and Unreliably and Reliability of Equipment

Failure also can result from use of inadequate mountings which The Robinson concept of vibration and shock control is
are not engineered for the particular equipment and purpose. | the design and application of 100% all-metal mounting systems.
Conventional shock mounts or so called “isolators”, reasonably i Engineered with careful understanding qf the equipment to be
cffective when installed under ideal laboratory conditions, become i protected and performance expected, Robinson mounting systems
dangerous trouble makers when installed by usual production line : come to you completely manufactured, ready to receive the elec-
methods. ! tronic equipment or instrument.

Attachment of a bhase plate to unit mounts to achieve spacing The integration of these mounting svstems into the electronic
control is a makeshift arrangement resulting in excessive weight i equipment of aircraft and missiles results in reduction of elapsed
with no height reduction. i design time and basic development cost.

Failure also can result from obsolescent unit mounts employing | ‘Robinson Mountings utilize, as main resilient elements, metal
internal rubber, organic or synthetic materials which deteriorate : Wire cushions (MET-L-FLEX), exclusive with Robinson. This
rapidly and are susceptible to temperature and environmental | construction has been thoroughly proven by years of use in nearly
changes. ¢ all military and commercial aircraft.

The importance of today’s electronic equipment surely justifies Some other important characteristics of Robinson Mountings:
the use of integrated mounting systems designed to meet specific i inherent high damping, non-linear spring rate, performance
problems rather than the unreliable application of assembled i unaffected by grease, oil, water, dust, extreme temperatures or
“catalogue” mounts. ¢ environmental changes.

For full information about this new concept of

USE OF ROBINSON ENGINEERED vibration and shock control, write or wire today.
MOUNTING SYSTEMS results in:

A. Reliable and uniform performance in every installation
under all types of environmental conditions.

B. Reduced cost through “de”ruggedization of equipment . -
— substantial reduction of size and weight is possible 7
by simplified and compact design.

C. Simplified installation — only four attachment holes
required—pre-spaced to save time and assure accuracy. | West Coast Engineering Office:

604 Colorado Avenue, Santa Monica, California
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INDUSTRY REPORT—Continued

TWO MINUTES AFTER he lowers a
probe through a protective shield (left)
to a desired depth in the earth, the

has

accurately determined
(right) the moisture content or density
of the subsoil when radioactivity in . . .

operator

Density Gauge Hastens Analysis

Detector determines effects
of environment on organic
and inorganic materials

OPERATIONAL PRINCIPLE of the d/M-
Gauge, developed by Nuclear-Chi-
cago Corp., is based on the varying
degree that radioactivity is scat-
tered when placed in contact with
masses of different moisture con-
tent or density. Application of this
principle is made through the use of
either a moisture probe containing
a radioactive radium-beryllium
source of fast neutrons, or a den-
sity probe containing a cesium-137
gamma ray source. The probes are
used interchangeably with a radio-
activity counting instrument (scal-
er).

» Direct readout—Measurements
are obtained by inserting the de-
sired probe into the material being
tested and reading the scaler for a
visual scatter count which varies
with moisture or density variations.
This count is located on a calibra-
tion chart and the moisture content
or density of the material is read
directly from the chart itself. The
probes normally measure a spheri-
cal volume of material with an
average diameter of 14 inches.
Moisture or density measurements
can be made at any depth within a
material, ranging from the top 12

24

inches to 60 feet below the surface.

Accuracy of the system is within
2 lbs per cu ft for density deter-
minations over the range from 50 to
150 lbs per cu ft. Moisture deter-
minations are accurate to within
5 lb per cu ft over the range from
0 to 100 percent moisture content.

» Time-Saver—In soil compaction
control tests, required during high-
wayv construction projects, for ex-
ample, an operator can obtain mois-
ture or density data at a rate that
formerly required the efforts of 5 to
10 technically trained personnel.

Continuous studies of the same
volume of material over an extended
period of time is accomplished by
an access tube driven into the mate-
rial and left in place for future
measurenients. Since the sample of
material is chemically and physi-
cally unchanged by the testing
process, such measurements pro-
vide an accurate basis for determin-
ing the effects of purely environ-
mental changes on a particular
volume of material.

The savings in time and labor
make the new approach well suited
to moisture-density determinations
in many industrial processes, such
as the manufacture of raw mate-
rials, chemicals, and fertilizers. The
gage is equally adaptable to all
sub-soil moisture measurements.

WWW-americanradiohistorv com

Ultrasonic Uses
Cited in Britain

Treatment of pasteurized milk,
mass metal inspection and mine
detection stir interest

MiLK, metal and minefield ultra-
sonic uses are arousing interest in
Britain.

» Milk preservation—A method of
preparing pasteurized milk for
storage by treating it with ultra-
sonic waves, pouring it into poly-
ethylene bags and quick-freezing
it in a brine bath has been devel-
oped by Britain’s National Insti-
tute for Research in Dairying,
with financial backing from Na-
tional Research Development Corp.

Commercial possibilities include
provision of fresh milk for long
sea voyages, storage during time
of over-production and shipment
to countries where milk is scarce
or unobtainable. National Re-
search Corp. holds patent rights
to process.

» Metal inspection—A new system
for automatic inspection of metal
and other solid parts has been de-
veloped by Kelvin & Hughes Ltd.,
London. It combines a new auto-
matic electronic system with con-
ventional sound beam detection of
defects. Firm says new system
maintains constant vigilance, op-
erates alarm when defect is found.
Technique, called “Autosonics,” is
said to make possible large volume
inspection based on predetermined
standard.

» Mine detection—An echo-sound-
ing device for detecting mines,
salvage or fish that can be
whipped along or below water sur-
face by a helicopter at 50 knots
may be placed on the market soon
by Pve Marine Ltd. Firm has com-
pleted two months of tests.
Helicopter-borne device is at-
tached by cable to transducer
housed in specially designed
bomb-shaped submarine body. Use
of “fishfinder” for mine detection,
says company, would eliminate
need for surface vessel entering

suspected waters.
(Continued on page 26)
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PRI

MISSILE AND RADAR

Perkin has developed Magnctic Amplifier Regulated DC Power Supplies
for missile laumching and check-out, with ratings of 30, 50, 100, 200,
300, 400, 500 amperes and above. The unit shown bere is a 24-32V,
DC @ 100 amp. unit, 19” rack panel mount, with a regulation of +%%
over the range of 24-32 volts. There are provisions for remote operation
and sensing. Perkin ground power supplies are now being used in the
Thor, Atlas, Bomare, Vanguard and other missile programs.

Perkin has designed and manufactured over 6,000 units operating in
Military and Commercial Radar Systems. 6, 7, 8, 9, 10 KV and other
ratings can be designed for your specitic mechanical and space configu-
rations. Typical 6KV specifications are: AC Input—100-120V, 380-420
CPS, single phase; DC OQutput-—-6KV, +59% 100 microamperes;
Temperature Range— —55°C to +125°C @ 50,000 feet altitudes and
above. Weight— 2% lbs.; no tubes or moving parts.

Other Standard Perkin Products Include:

4
® Pulse Generators
s Servo Controls

ﬂt" A ‘_g ® Laboratory DC Power Supplies
) v Y/ and AC Line Regulators

& .Y« DC-DC and DC-AC Static Inverters

Ty e Transistorized B+ and

> 5 o Magnetic Amplifiers

PERKIN

Heavy Duty Power Supplies

ENGINEERING CORPORATION
345 KANSAS STREET, EL SEGUNDO, CALIFORNIA « OREGON 8.7215

Immediate delivery on standard models available from factory and:

New York Area Office: Sales and Warehousing: 1060 Broad Street
Newark 2, New Jersey « MArket 3-1454

New England Area Office: 46 Amesbury, Lawrence, Massachusetts » MUrdock 3-3252

Chicago Area: 5218 W. Diversey Ave. « Chicago, Illinois * PAlisade 5-6824

Sales offices in principal citics throughout the country.

—~

Perkin airborne power supplies more than meet both military specifica-
tions MIL-E-5272A and MIL-C-7115. The use of silicon rectifiers pro-
vide a much more compact package with higher efficiency ratings and
longer life expectancy. The unit illustrated provides 27.5 volts DC
(26 to 30 volt range), 20 amperes continuous duty. The input is
115/200V AC, 3 phase; frequency range 400 CPS +6 CPS. The regu-
lation is less than —0.5 volts.

RADAR—-GROUND

Hundreds of Perkin Ground Radar Systems are in operation through-
out the country. Built to specifications MIL-E-4158, this unit was con-
servatively designed and will gperate at 150% load continuously without
dammage to the unit. Specifications are: AC Input—120/208V +10%,
3 phase, 60 cycle +2 CPS, 4 wire system; DC Output — 24-32V
108 amps.; Regulation — +%% (for anv combination of line and load
changes); Ripple —1% RMS or less.

r For a prompt reply on your application, write or wire
FACTORY on your lctterhead . . . or check () coupon
I below, specifving information desired.
| PERKIN ENGINEERING CORPORATION
| 345 Kansas St., El Segundo, California

| Please send further data on power supplies for:

| MISSILE—- GROUND [} RADAR - GROUND [}
I MISSILE - AIRBORNE [ ] RADAR — AIRBORNE [
|

|

|

|

|

|

|

|

[

Name
Title
Company
Address
City State
Phone Ext

-
|

I

I

|

|

|

|

Other Power Supplies rated at Volts, Amps. |
|

|

|

|

|

|

I

-

1

For further data return above coupon.
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INDUSTRY REPORT— Continued

;e

RESEARCH for the Air Force and AEC
at the Rand Co. in California, {above)
and calculations for businesses through-
out the country are expedited as . . .

Computers Come
To The Rescue

Large installations point-up
the importance of computers
in business and research

GROWTH of computer centers in the
U. S. has more than doubled in the
past three years. Much of this
growth may be attributed to the
increasing awareness by industry
of the savings involved in the use
of such centers.

» Fallout—Nuclear fallout and
Air Force problems are studied at
the Rand Corp. with the first IBM
704 that makes use of transistor-
ized switching circuits. The re-
search organization’s giant data-
processing system at Santa DMonica,
Calif.,, has been equipped with a
Model 738 auxiliary storage unit
which quintuples the 704’s memory
capacity.

The 738 is a high-speed magnetic-
core storage unit that holds 32,768
six-character words. It uses 432
transistors mounted on 72 printed-
circuit boards in the preamplifier
stages of the output switchgear.
The unit makes stored data acces-
sible to the computer in 12 micro-
seconds.

» Roads—The effects of the na-
tion’s $50-billion road building pro-
gram on the national economy were
forecast by a computer. At the re-
cent opening of the Computer Serv-
ices Division of the Council for
Economic and Industry Research,

26

Inc., an IBM 704 predicted that in
the thirteen years covered by the
national road building program an
average of some 880,000 jobs across
190 industries would be generated.
The 1947 Bureau of Labor Statis-
tics Inter-industry study was used
as the base for the classification
system.

» Double-duty—The new $1-mil-
lion computer system being in-
stalled at the Pacific Power & Light
Co. in Portland, Ore., by the Elec-
trodata division of Burroughs will
serve both the accounting and engi-
neering departments. Between mak-
ing out bills for the company’s
300,500 customers, the system, built
around a Datatron high-speed com-
puter, will calculate optimum op-
erating curves based on 30-year
records of rainfall and stream-gage
data for the firm’s hydroelectric
generating stations.

Germanium Unaltered
by Some Impurities

GROWING germanium crystals
taining high concentrations of tin was
recently investigated by F. A. Trum-
bore of Bell Telephone Laboratories.
Also studied were the electrical proper-
ties of the compound. Although semi-

con-

conductor materials in general are
extremely sensitive to impurities, experi-
mentation showed that the electrical
characteristics of germanium were not
affected significantly by the presence of
tin. This verified a long-held theory
in which an impurity having the same
number of valence electrons possessed
by germanium was thought to be neu-
trol. Virtually the same room-tempera-
ture resistivities of 30 to 50 ohm-
centimeters were recorded for both the
impure and ultrapure germanium

www-americanradiohistorv com

BUILT to undercut current
this . . .

market,

Desk-Size Computer
is New Research Tool

DESK-SIZE analog computer is now
being marketed by Donner Scien-
tific, Concord, Calif., for $15,035.
The computer, Model 3100, is said
to be capable of solving problems
as accurately as equipment priced
at thirty or forty thousand dollars.

» Characteristics—The 3100 is a
linear computer with built-in pro-
visions for working with nonlinear
input gear. It contains 30 stabi-
lized d-¢c amplifiers and 40 coeffi-
cient potentiometers. Reference
power supply is chopper stabilized.
All equipment is housed in a single
desk-type console with controls and
the removable problem board
within easy reach.

» Buildup—The computer is de-
signed to let a purchaser start
small and build up. Minimum
starting equipment is 10 amplifiers
and 20 potentiometers. Several full
consoles can be interconnected
through their problem boards to
work as a single system.
Characteristics of the 10-ampli-
fier rack, the basic module, shows
d-c gain in excess of 30 million
with less than 0.2 degree phase
shift at 1,000 cps. Grid current is
eliminated in the amplifier by ca-
pacitive coupling between stages.
Peak-to-peak output is 200 volts,
20 ma. Drift referred to summing
junction is under 250 microvolts
per day.
(Continued on page 28)
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Ge and Si from Sylvania...

. . . how cut to size e
to cut growing pains |
—and costs

Crucible-size pieces
of Sylvania germanium or
silicon cut waste and
handling time.

Here’s Another Contribution to efficiency in your
single-crystal growing operation from Sylvania, your
dependable source of both germanium and silicon:

When you order either semiconductor material in charge
size, you eliminate the delays and waste that go with
further cutting and etching. Pieces are ready for your
crucible as they are delivered.

In addition to this important service, Sylvania can meet
your semiconductor requirements in practically any form
you specify.

Sylvania n-type germanium—with a resistivity

greater than 40 ohm c¢m—is available as either undoped
single crystals or polycrystalline as-reduced or purified
ingots. Sylvania can supply special cut pieces for
practically every size and shape of crucible for

vertical or horizontal crystal growth. Transistor and
diode manufacturers report unusually high

uniformity and yield from these Sylvania materials.
Sylvania silicon can be supplied as polycrystalline
stalagmatic rod in three standard grades based on
resistivity —from solar grade to over 100 ohm cm

p-type, or 40 ohm ¢m n-type. Standard diameter is 114
inches. All grades are available in cut pieces to

your specification.

Write today for information on Sylvania’s semiconductor
materials—for specifications on crucible-sized pieces.

TUNGSTEN - MOLYBDENUM « CHEMICALS « PHOSPHORS « SEMICONDUCTORS

SyrLvania ELectric Probpucts INc.
Tungsten and Chemical Division
Towanda, Pennsylvania
LIGHTING « RADIQ « ELECTRONICS + TELEVISION + METALS & CHEMICALS
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INDUSTRY REPORT— Continuved

Industry Shorts

» Radios — One-quarter million
more radios were shipped to deal-
ers by manufacturers during iast
June than had been shipped the
previous month. Cumulative radio
shipments during the first half of
the year totaled 3,436,428 radios,
compared to 3,270,809 radios sent
to dealers during the like months
of 1956.

» Television—An increase in the
number of tv sets shipped to deal-
ers by manufacturers in June com-
pared with May was also reported.

However cumulative shipments
of tv sets to dealers during the
first half of this year, 2,508,966,
declined from the 2,775,022 sets
shipped during the like 1956 period.

» Soviet—U. S. electronics engi-
neers who recently visited Russia
were shown through a television
laboratory and plant. They report
color and tube development making
big strides. Optimistic Russian
production goal this year is 2.5
million sets, with stations now
totaling 22 to be increased to 75
by 1960.

» Czechoslovakia—will import
some 73,000 Soviet television sets
in 1957. She began to make tv sets
in 1953, the vear Stalin died. Ac-
cording to official Czech statistics,
84,676 units were turned out up
to last vear. Import’s brought the
total sold in the period to 93,265.

» Poland—In May the Polish gov-
ernment demanded that the elec-
trical industry produce 16,000 tv
sets this year, or 617 percent above
the 1956 level. More recently, the
Poles agreed to buy $14 million
worth of tv sets from Britain’s
Pye Ltd.

Poland is spending
million on tv stations
links scheduled for operation in
December, including equipment
from Marconi of Britain.

That British firms see a further
market for tv gear in Poland is
pointed up by the fact that Mar-
coni shipped 88 tons of tv studio
and associated equipment to the
Poznan trade fair. The tv exhibit
required the largest stand.

almost $6
and relay
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Meetings Ahead

Oct. 7-4: National Electronics
Conference, IRE, AIEE,
RETMA, SMPTE, Hotel Sher-
man, Chicago.

Oct. 7-11: American Institute of
Electrical Engineers, Fall gen-
eral meeting, Chicago, Il

Oct. 8-12: Ninth Annual Conven-
tion, Audio Engineering Soci-
ety, New York Trade Show
Building, NYC.

Oct. 9-11: Fourth Annual Sym-
posium on High Vacuum Tech-
nology, Committee On Vacu-
um Techniques, Hotel Somer-
set, Boston, Mass.

Oct. 9-12: Audio Engineering
Society, 1957 Convention,
N. Y. Trade Show Building,
N. Y. C.

Oct. 16-18: American Institute
| of Electrical Engineers, Con-
ference on Computers in Con-
trol, Chelfonte-Haddon Hall
Hotels, Atlantic City, N. J.

Oct. 16-18: IRE Canadian con-
vention Automotive Building,
Exhibition Park, Toronto,
Canada.

Oct. 21-22: First National Sym-
posium on Engineering Writ-

ing And Speech, IRE,
| PGEWS, Sheraton-McAlpin
Hotel, N. Y. C.

Oct. 21-26: Institution of Radio
Engineers Australia, annual
convention, IRE, Hotel Aus-
tralia, Sydney, Australia.

Oct. 21-26: International Con-
ference on Ultra High Fre-
quency Circuits and Antennas,
Societe Des Radioelectricienes,
Paris, France.

B ——

Oct. 24-25: Computer Applica-
tions Symposium, Armour Re-
search  Foundation, Hotel
Sherman, Chicago.

Oct. 28-30: Fourth Annual East
Coast Conference on Aero-
nautical and Navigation Elec-
tronics, IRE, Lord Baltimore
Hotel & T7th Reg. Armory,
Baltimore, Md.

Oct. 31-Nov. 1: Professional
Group on Nuclear Science,
fourth annual meeting, Henry
Hudson Hotel, N. Y. C.

Oct. 31-Nov, 1: 1957 Electron
Devices Meeting, PGED,
]S)horeham Hotel, Washington,

. C.

Nov. 2-10: 1957 International
Congress of Measuring In-
strumentation and Automa-
tion, Interkama Dusseldorf,
Germany.

Nov. 4-6: Third Annual Sym-
posium on Aeronautical Com-
munications, PGCS, Hotel
Utiea, Utica, N. Y. i

Nov. 6-9: Tenth Annual Con-
ference on KElectronic Tech-
niques in Medicine and Biol-

ogy, ISA, AIEE, Boston,
. Mass.
Nov. . 11-13: Third Instrument

Conference, IRE, PGI,
more Hotel, Atlanta, Ga.

Dec. 9-13: Eastern Joint Com-
puter Conference, IRE, ACM,
AIEE, Sheraton Park Hotel,
Washington, D. C

Jan. 6-8: Fourth National Sym-
posium on Reliability and
Quality Control, Hotel Statler,
Washington, D. C.

Bilt-

Britain Builds Proton Synchrotron

Work underway on 7-billion volt
accelerator for atomic energy
research program at Harwell

BRrIiTISH Prime Minister Harold
Macmillan has announced that
Britain is building a seven-billion
electron volt proton synchrotron
for its nuclear research program.

He said the National Institute
for Research Into Nuclear Science
had agreed on a design and that
work is already underway. The

particle accelerator will cost about
$21 million.

The machine is designed to pro-
duce a beam of atomic particles
more dense than that from any
other accelerator in the world. It
will have a 6,000-ton magnet in the
form of a ring 120 ft in diameter.

Scheduled for completion in two
vears, the machine will be con-
structed on a site adjacent to the
Atomic Energy Authority’s vre-
search establishment at Harwell.
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KAY ELECTRIC Noise Figure
Measure Equipment Now
Augmented with Improved

Versions of NEW LONDON
Random Noise Sources

The New London Kandom Noise Sources added
to the Kay Electric line have been refined and

improved by Kay engineers. The most impor-

tant change is the increased stability obtained
from a regulated power supply.

Kay Electric Company now offers the most
complete and versatile line of Random Noise
Sources. These units feature non-tunable outputs
matched over their respective frequency bands.

RANDOM NOISE SOURCE for VHF-UHF

MODEL 175-A (formerly New London Model
175)

* Balanced Output—No Balun

¢ Broadband—No Tuning, 50 to 900 me

* Long Life Diodes

This noise source, comsisting of two 5722 noise diodes
operating in an inherently balanced arrangement, makes
full use of the distribnted parameters of each diode
to achieve a wide band noise output characteristic. Thus,
this instrument gives noise figure readings of balanced
300 ohm receivers over the entire 50 to 900 me frequency
range without tuning.

SPECIFICATIONS

Frequency Range: 50 mc to 900 mc
Noise Figure: 0 to 19 db
Acecuracy: 0.5 db below 400 mc; =1 db maximum
at 900 mc when using 300 ohm equipment
Output Impedance: Designed for 300 ohm balanced inputs
Tube l.if%: 2t00 hours of continuous operation at maximuin
cutpu

PRICE: 3325.00

Mega-Node (Cat. No. 240-A)-—Frequency Range:
5 to 220 mec. Noise Figure Range: 0 to 16
db at nom. 50 ohms; 0 to 23.8 db at 300 ohms,
Output Impedance: Unbalanced-—50, 75, 150,
300 ohms. Infinity: Balanced—100. 150, 300,
600 ohms. Intinity: Price: $295.00

Mecega-Node Sr. (Cat. No. 250-B)—Frequency Range:
10 to 3,000 mc. Noise Figure Range: 0 to 20
db. Output Impedance: Nom. 50 ohms into
type N connector. Price: $790.00

RANDOM NOISE SOURCE

MODEL #403-A
(formerly New London Model 403)

This noise source instrument measures noise figure,
bandwidth, and gain of receivers, and calibrates signal
sources . . . all with very high accuracy. h features a
VSWR of less than 1.3 over the entire frequency range
of 3 to 500 me. Long-life, inexpensive noise diodes are
used, and no luning is required.

SPECIFICATIONS

Frequency Range: 3 mc to 500 me

Noise Figure: 0 to 19 db direct reading
Accuracy: =—0.5 db over entire trequency range
Output Impedance: 50 ohms unbalanced
TRICE: 8325.00

ALSO AVAILABLE

UHF NOISE SOURCE
MODEL =191-A

(formerly New London Model 141)
Frequeney Range: 10-3000 mc PRICE: $790.00

ALL PRICES F.0.B. FACTORY

PLUS THE REGULAR LINE OF KAY ELECTRIC
NOISE SOURCES AND NOISE FIGURE MEASURING SETS

Rada-Node (Cat. No. 600-A)—Frequency Range:
5 to 26,500 mc. Noise Figure Range: 0 to
23.8 db depending on output impedance; ac-
curate to =0.25 db. Price: $1,395.00 (For
frequencies to 400 me. Other standard noise
sources may be used with Rada-Node at
prices shown).

Microwave Megn-Nodes—Trequencies Ranges: 1,200
to 26,500 mc. Noise Output: Fluorescent—
15.8 db =0.25 db; Argon—15.28 db 0.1 db.
Prices: $295.00 (0 $595.00 with power supply.

For Literature en Complete Line of Kay Instruments, Write:

KAY ELECTRIC COMPANY

Dept. E-10 14 Maple Avenue, Pine Brook, N. J. CAldwell 6-4000
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Another Application for FERRAMICS®

Section of typical memory plane
enlarged approximately 3 times.

Ferramic®Cores help iBM Sage Computer
Perform Amazing Feats of Memory

General Ceramics Magnetic Memory Cores play
an important role in the reliable functioning of the

Sage Computer. G-C engineers developed rectan-

gular hysteresis loop ferrites and worked closely
with Lincoln Laboratories at MIT and IBM to
perfect toroids with the required magnetic proper-
ties for this vital defense system.

These dependable components provide increased
speed and accuracy for computers and automatic
controls. General Ceramics cores and completely
assembled memory planes are available for auto-
mation systems. For complete information write
today to General Ceramics Corporation, Keasbey,
New Jersey— Dept. E.

GENERAL CERAMICS

|

MAGNETIC MEMORY
CORES AND PLANES

FERRAMIC CORES

5 "63;
A e

PRECISION STEATITES

Circle 225 Readers Service Card

“Industrial L‘eram:cs for Industnal Progress... Since 1906

ADVAC" HIGH
TEMPERATURE SEALS
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SOLDERSEAL TERMINALS
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| ) o rs Charadteristies of T
’ YPes 2N354 qng
I ‘ ' I l Characteristic m Typi
Ypical Valye
Current Ampji I
FaCtor’ h’.phﬁcatlon _
&= a i

Output Capaci
Pl pacitance, v,

Maximum Oscillation
Frequency, | .

Cutoff Current,
cso OF Iy
Maximum Power Dissipation— 150 mw

Maximum Co lector \'oltage—2N35t-25 v
2N355-10 v

125°C Characteristi
Typical V. - 1,

ps

PNP Silicon

~Collector Current-Milliam

(-1

Unmatched performance and reliability ! Characteristics
assured by extensive life tests under typical operating -on-
ditions. Philco PNP Silicon Transistors make practical
complete transistorization of military and commercial (WoCollecton Voeg,
circuits—where high ambient temperatures are encountsred. ector Votage—Volig
Philco Silicon Transistors are in production and im-
mediately available. Specify Type 2N354 for ampl fier,
oscillator and low level general purpose applications and

Type 2N355 for high speed switching.
FEATURES

® HIGH TEMPERATURE PERFORMANCE @ VERY LOW LEAKAGE

CURRENT e HIGH SPEED e SUITABLE FOR DIRECT COUPLING

® LOW SATURATION VOLTAGE e ABSOLUTE HERMETIC SEAL
60 g0

Make Philco your prime source of information on
Silicon Transistor Applications. _
pp T,—Juncticn Temperatyre °C

Write to Dept. E, Lansdale Tube Company Division, Lansdale, Penna.

Typical Characteristics
s.' Junction Tempe-atyre

% of Value at T; = 25°C



2800 HOURS

BH VINYL-SIL

VINYL-GLASS SLEEVING

FOR MAXIMUM

320 HOURS FLEX-LIFE

150° C

When flexibility in an insulation is a must — so is
BH Vinyl-Sil. Formulated cspecially for high process-
ing temperaturcs, hotter operation, and compatibility
with wirc enamel, BH Vinyl-Sil's flexibility lasts —

" check these figures.
| T — e e ||
BH Vinyl-Sil is a superior insulation for standard

applications, too — the regular 8,000 volt grade, or
115 HOURS the Underwriters’ recognized Vinyl-Sil 105. Because
180° C “flex-life”” temperatures are important as a guide to
ultimate life cxpectancy, maximum retention of this
property is your best assurance of product quality.

The dependability of all BH clectrical insulations is
the result of 35 ycars of pioneering in the production
of flexible, high-temperature resistant slecvings.

We'll be glad to help you with your insulation prob-
lems and send appropriatc samples — just give us the
facts.

4 HOURS :

232°C BENTLEY, HARRIS MANUFACTURING Co.

1000 Barclay Strect Telephone: TAylor 8-0634
CONSHOHOCKEN 4, PA.

Specifications MIL-1-3190B; MIL-1-18057A and NEMA VS 1 — 1957
have recently been issued. W¢'ll be glad to supply you with free copies.

BENTLEY, HARRIS

» SLEEVINGS

BH Non-Fraying glass fiber slcevings are made by exclusive Bendley,
Harris process (U.S. Pat. Nos.: 2393530; 2647296 and 2647299).
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Get out your pencil and . ..

Help yourself to

electronics’ READER SERVICE

it's free-it's easy—it's for your convenience
— NOW!—

All Advertisements For more information simply . . .

Each Advertisement, New Product, and New Literature item is numbered.

New Products, and (1) Circle number on postpaid card below that corresponds to number at
New Literature are the bottom of Advertisement, or New Product item. Follow the same pro-

SRy e cedure if you desire New Literature.
numbered for your (2) Print your name, title, address, and firm name carefully. It is impos-

convenience. sible to process cards that are not readable.

Correct additional postage MUST be added to cards for all FOREIGN MAILINGS

OCT e electronics ¢ READER SERVICE CARD
Please Print Carefully
1-57
CARD NAME POSITION -
EXPIRES CONPANY -— e
JAN  1ST
O ADDRESS - —= -
1 2 3 4 5 6 7 8 9 10 n 12 13 14 15 16 17 18 19 20

21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 I 3\ 39 40
. 41 42 43 44 45 46 47 48 49 S50 S1 52 53 54 55 56 57 58 59 60
Some Advertise- f 61 62 63 64 65 66 67 68 69 YO 71 72 73 74 75 76 77 78 79 80

’ 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100
R 101 102 103 104 105 106 107 108 109 110 1M1 N2 13 114 115 16 117 118 119 120
ments which cannot 121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 137 138 139 140
141 142 143 144 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159 160
161 162 163 164 165 166 167 168 169 170 171 172 173 174 V75 V76 177 178 179 180
be numbered for the 181 182 183 184 185 186 187 188 189 190 191 192 193 194 195 196 197 198 199 200
201 202 203 204 205 206 207 208 209 210 211 212 213 214 215 216 217 218 219 220
221 222 223 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 240
READER SERVICE 241 242 243 244 245 246 247 248 249 250 251 252 253 254 255 256 257 258 259 260
261 262 263 264 265 266 267 268 269 270 271 272 273 274 275 276 277 278 279 280
281 282 283 284 285 286 287 288 289 290 291 292 293 294 295 296 297 298 299 300
CARD due to Iack Of 301 302 303 304 305 306 307 308 309 310 311 312 313 314 315 316 317 318 N9 320
321 322 323 324 325 326 327 328 329 330 331 332 333 334 335 336 337 335 339 340
. e 341 342 343 344 345 346 347 348 2349 350 351 352 353 354 355 356 357 358 359 360
space, must be indi- 361 362 363 364 365 366 367 368 369 370 371 372 373 374 375 376 377 378 379 380
ag1 382 383 384 385 386 387 388 389 390 391 392 393 394 395 396 397 398 399 400
. IS 401 402 403 404 405 406 407 408 409 410 411 412 413 414 415 416 417 418 419 420
cated by writing the 421 422 423 424 425 426 427 428 429 430 431 432 433 434 435 436 437 438 439 440
441 442 443 444 445 446 447 448 449 450 451 452 453 454 455 456 457 458 459 460
. . 461 462 463 464 465 466 467 468 469 470 4TV 472 473 474 475 476 47T 478 479 48O
Adverhser’s name in 481 482 483 484 485 486 487 488 489 490 491 492 493 494 495 496 497 498 499 500
501 502 503 504 505 506 507 508 509 510 511 512 513 514 515 516 517 518 519 520
R 521 522 523 524 525 526 527 528 529 530 531 532 533 534 535 536 537 538 539 540
the space provuded 541 542 543 544 545 546 547 548 549 550 551 552 553 554 555 556 557 558 559 560
561 562 563 564 565 566 567 568 569 570 571 572 573 574 575 576 577 578 579 580
581 582 583 S84 585 586 587 588 589 590 591 592 593 594 595 596 597 598 599 600

at the bottom of the
INSIDE FRONT COVER INSIDE BACK COVER BACK COVER

card . . .




NOW IN YOUR HANDS . ..

THE ALL NEW 1957 electronics BUYERS’ GUIDE!
USE IT THROUGHOUT THE YEAR AS YOUR STANDARD REFERENCE SOURCE

electronics -~
BUYERS' GUIDE (SSUE

il

THE BUYING GUIDE

For 17 years...

For the élgctronicé.industry

4

!

&

As easy to use as the telephone book, your all
new 1957 electronics BUYERS’ GUIDE features:

COMPLETENESS: 1070 pages of products, manu-
facturers, trade names, manufacturers’ represen-
tatives, and professional services,

ACCURACY: The entire electronic industry is
questionnaired from scratch each year. For the

1957 GUIDE, there were 181 changes, 586 dele-

tions (of the deletions, many were due to mergers
and name changes), and 872 additions. Total

number of manufacturers increased to 4013 from
3727 in 1956. 87 new products were added in
1957 for a total of 1773.

USE: Whether you are concerned with the design,
production, or use of electronic circuitry, turn
to the listings of the electronics BUYERS’ GUIDE.
Here you will find the page numbers that refer
you to catalog-type advertising, specially prepared
to supplement the listings and give you the tech-
nical information you must have to specify and
purchase electronic and allied products.

@ A McGraw-Hill Publication, 330 West 42nd Street, New York 36, N. Y. @
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tools for digital technigues in the laboratory

It wasn’t long ago that the average digital specialist was spending more

time breadboarding than he was solving problems. Long on idcas, he

was woefully short on tools. That’s why Burroughs organized the Electronic

Instruments Division—to supply the digital specialist with the laboratory 1est

equipment his technology demands. And it has!

Today E.1.D. offers the laboratory working in digital techniques specialized
equipment and scrvices in these three major areas:

(1) Logical Building blocks. Unitized Pulse Control Equipment that brings
block diagrams to life in minutes for the solution of logical problems . . .
permits fast test set-ups for testing components, circuits, systems.

Plus the BCT-301, a complete system for putting magnetic cores in a
simulated system and observing their performance.

(2) Special purpose laboratory test equipment. A group of instruments
implementing the use of precision digital methods in comparison,
measurement, and counting. Typical units are a precision delay generator
... high frequency pulse generator . . . a device for displaying up to
ten separate inputs on a scope face simultaneously . . . and a calibrator
especially designed for measuring peak amplitude in millivolts.

(3) Complete systems design. When design and test requirements are
extremely complex, E.I.D. will design, develop, and install a complete
system . . . such as complete core memories, memory plane testers,
digital computer subscctions.

If you'd like to learn more about any particular area of E.I.D. service,
Burroughs we'll be happy to send you all the information available. You need only request
it. But if you have a particular problem, why not send it along to us now.

We'll gladly work with you in developing a solution. There’s no obligation.

BURROUGHS CORP. - ELECTRONIC INSTRUMENTS DIVISION - Department C - 1209 Vine Street - Philadelphia 7, Penna.
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SOUND AND AMUSEMENT TRUCKS
The versatile, dependable MLC
efficiently handles all types of
program material without harsh,
annoying blare prohibited by
many town ordinances.

FOR RESTAURANTS, NIGHT CLUBS
Neat, trim, unobtrusive, the MLC
is a superb little performer too.
Delivers clean, sweet music and
voice reinforcement that over-

comes noise and dead spots. hi-fi quality.

- NEW...UNIVERSITY DUAL- RANGE

PATIOS, SWIMMING POOLS, LAWNS
Here's weatherproof high fidelity
that is also low in price. With the
MLC, you can economically extend
a music system outdoors and retain

TO ADD HI-FI TO P.A. SYSTEMS
In paging applications, the MLC
penetrates high noise levels

its wide frequency range adds deep
richness to music reproduction.
Here’s double duty, double valuel

MODEL

MLC

Weatherproof Super-Compact Speaker System for Voice and Music

Now...real high fidelity never before available
in a rugged, small size, weatherproof speaker
system. Unique wide-angle, dual folded horn
design with separate low and high frequency
drivers. Dependable, easy to install, low in cost,
the MLC offers these outstanding features:

BETTER LOWS: Balanced ‘“compression” folded horn, starting with 6” throat

and energized by top quality woofer driver provides morelows than other designs.

BETTER HIGHS: Driver unit tweeter with wide angle horn transmits more
highs with greater uniformity . . . high frequency response that you can heap!

BETTER EFFICIENCY: Dual range theater type system permits uncompromis-
ing design of the woofer and tweeter sections for greatest efficiency. Penetrates
noise with remarkable fidelity and intelligibility.

LESS DISTORTION: Separate low and high frequency driver systems reduce
intermodulation and acoustic phase distortion found in other systems which
use two different horns on a single diaphragm.

MORE DEPENDABLE: Experienced mechanical engineering and careful elec-
trical design meet the challenge of diversified application and environmental
hazards. Rugged and conservatively rated—you can rely on the MLC.

SPECIFICATIONS: Power Capacity, 15 watts; Frequency Response, 150-15,000 cps; Impedance,
8 ohms; Dispersion, 120°; Sound Pressure Level, 117 db taken at 4 ft., 750-1250 cps with 1 cps sweep;

Dimensions, Bell Mouth 1234” W x 944" H, Overall Depth 10%”; Shipping Weight,-10 Ibs.;$54.50 List.

COMMERCIAL- INDUSTRIAL

l LISTEN ] Universityy ssunds bellor

UNIVERSITY LOUDSPEAKERS. INC

80 SOUTH KENSICO AVENUE. WHITE PLAINS, N Y
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CROSSECTIONAL VIEW

FOR HEAVY DUTY APPLICATION. ..

NG

MODEL BLC MOOEL WLC

MODEL BLC employs same design princi-
ples as the MLC except for heavy duty 8~
woofer with uniform response from 70 c¢ps,
exclusive “‘reciprocating flare’” wide-angle
tweeter and has 25 watt power capacity.
Exceptionally shallow depth, only 9", ideal
for close quarters. $86.00 List.

MODEL WLC, largest of the series, has 30
watt power capacity, 12” super-efficient
woofer with response from 50 cycles, heavy
duty radial tweeter . . . and a decade of suc-
cessful performance in concert halls, rinks,
auditoriums, stadiums and outdoor theaters
throughout the world. $250.00 List.
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C. P. CLARE
Mercury Wetted
Contact

We maintain complte distributor
stocks of the following makes:

Advance Relays Phillips Controls
Automatic Electric Struthers-Dunn
Clare Leach Relays
Neomite-Elgin Terado and Others

Potter & Brumfield

We Anticipate Your Relay Needs

Relay Sales cannot get better delivery from
manufacturers than you. Relays now in
stock were ordered as long as 10 months
ago and selected by men who have special-
ized in supplying relays to the industry for
many years. The items illustrated are
typical of hundreds of thousands in stock.
They are available in all popular coil ratings
and contact arrangements. Why wait for
relays? Call us today!

Write or Phone for Same Day Shipment

Phone :West Chicago 1100

RELAY SALES,K nc.

Waest Chicago, lli.

Circle 3 Readers Service Card
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LEADING MAKES=-
LATEST TYPES
IN STOCK!

AUTOMATIC ELECTRIC
Type 45 Stepper
Wide Selection

STRUTHERS DUNN
Keying Relay
Many Types in Stock

PHILLIPS CONTROL
9QA Midget for Sub Chassis
Mounting. Many Others

in Stock

(Actual Size)
NEOMITE-ELGIN

Sub Miniature Hermetically Sealed
Relay. All Advance Types in Stock

35
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Fenwal THERMOsWITCH Temperature Controls are
enclosed in a tamper-proof assembly that’s built to
take grueling punishment — and stay highly accurate,
uniformly sensitive throughout the operating range
and ils range is three to five times that of an ordinary
thermoslat!

That means you can run your machine at greater
speeds . . . your machine will require less maintenance!
It means greater flexibility for your machine — greater

9 sales for you — and all at a low first cost.
It S a Even the assembly of a Fenwal THERMOSWITCH unit
is easier and cheaper! The application of Fenwal
THERMOSWITCH units are limitless — they’re being
used in planes . . . factories . . . ships . . . hospitals . . .

[ ]
tou g h llfe homes . . . laboratories — used almost any place where

temperature 1s a factor and accuracy is a must!

Drop us aline at Fenwal Incorporated, 2010 Pleasant
Street, Ashland, Mass. and we’ll send you our catalog
but the sensitive MC-135 or our sales engineer, whichever you want.

Fenwal THERMOSWITCH® unit takes it in its stride

This is our 17000 series (we've got 25,000 other variations
with the operating ranges from —100°F to 600°F) in use in
Master Jet Frymaster. The Fenwal control gives the ma-
chine rapid, precise response; greater reliability — even
makes it more economical by conserving cooking fat and gas!

CONTROLS TEMPERATURE...PRECISELY
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CONDENSE
AND SAVE!

Plastic condenser block capacitors
save you space, labor, money!

Multiple capacitors in one block! Now you can install
one capacitor case and use 125% less space than
before — at a saving in labor costs of up to 300%.

Let us solve your condenser block problems. Send us
your requirements. Many case sizes and
configurations are available with polystyrene
or MYLAR* dielectric to tolerances as

close as 1%.

now after years of intense
research and development of
military requirements

@ offers you RC NETWORKS

PITCH FILTERS
INTEGRATOR NETWORKS

RC NETWORK as low as Y2% capacitors and
5% resistors for reliable RC value of 1%.

e Hermetically sealed and potted
o Meets exacting military specifications
e SAVES SPACE & LABOR

& preciISION
DECADE CAPACITORS wvitr

attached rotary switch or completely boxed!

Now on special order! Decade capacitors with
higher voltage ratings, closer tolerances and
capacitance from .001 to 10 M.F.D with
polystyrene or MYLAR* dielectric to tolerances
as low as 1%.
CHECK THESE OUTSTANDING FEATURES:
e Standard voltage rating...200 V.D.C.

® Very high insulation resistance

e Low dissipation factor

® Low dielectric absorption

e Small sizes

i B For your most exacting requirements—

SOU THER N JEREOLYCON always specify S.E.C.

ELECTRONICS
Corproration

Wire, write or ph for a plete catalog today?

150 West Cypress Ave., Burbank, Californiu
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Flux pattern of experimental magnetic circuits

How location of magnets
affects magnetic circuits

Adapted from an article by Charles A. Maynard,

vice president, Research and Engineering,

The Indiana Steel Products Company

The LOCATION of permanent magnets in
a magnetic circuil is a definite factor in de-
sign. To determine the extent to which this is
true, involved calculations are mecessary.

A comparatively simple experiment, how-
ever, which shows the nature of the changes
that take place when permanent magnets are
placed in different positions in a magnetic
circuil, was devised by Mr. Mayndrd. The
material on which the following questions
and answers are based was taken from a re-
port, *‘An Experiment in Magnet Location,”
published in Vol. 3, No. 5, of Applied Mag-
netics. A copy of this issue is available on
request to The Indiana Steel Products Co.,
Dept. A-10,Valparaiso, Ind.

Question: What effect does the location
of permanent magnets have on a magne-
tic circuit?

Answer: It has a marked influence on the
flux density in the various portions of the
magnetic circuit.

Question: Is there a preferred location
for magnets?

38

Answer: Yes, it is important to place the
magnets as close to the air gap as possible.

Question: What is the benefit of their
location?

Answer: The leakage flux is reduced, and
the useful flux in the air gap is increased.

Question: How is this an important fac-
tor in design?

Answer: It minimizes the amount of mag-
net material required to produce a given
flux in the air gap.

Question: Does this mean lower magnet
costs?

THE INDIANA STEEL PRODUCTS COMPANY

VALPARAISO, INDIANA

THE WORLD’S LARGEST MANUFACTURER

OF PERMANENT MAGNETS

In Canada . .. The Indigna Steel Products Company of Canada Limited, Kitchener, Ontario

Circle 6 Readers Service Card
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Answer: Generally, this is true. However,
structural considerations may prevent the
placement of permanent magnets at pre-
ferred positions.

Question: Are there available quantita-
tive data which indicate the degree to
which magnet position influences the effi-
ciency of a circuit?

Answer: A brief experiment was con-
ducted on the nature and magnitude of
the changes that occur when magnets are
placed in various positions in a simple
magnetic circuit. The results are discussed
in Applied Magnetics, Vol. 3, No. 5.

World’s largest permanent magnet
separates electron particles

The largest and most powerful permanent
magnet ever designed is an important part
of a new Mass Spectrometer to be used
for high molecular weight hydrocarbon

Indiana’s C. A. Maynard inspects air gap of
giant Alnico V magnet assembly

analysis at the Whiting, Indiana, research
and development laboratories of a large
Midwestern oil company. Function of the
spectrometer is to establish a strong mag-
neticfield that separates electron particles.

The Alnico V permanent magnet used in
the assembly has a maximum field strength
of 6,000 gauss . . . equal to 10 tons of
magnetic holding force . . . and weighs
1,300 pounds. The complete assembly,
which weighs approximately 4,700 pounds,
was designed and fabricated by The
Indiana Steel Products Company,
Valparaiso, Indiana.

INDIANA
PERMANENT
MAGNETS
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DESCRIPTIVE DATA

® SIZE: 1 inch diameter x 24 inches long
® WEIGHT: 3.8 ozs.
® FULL SCALE RANGE: 40 to 400 degrees/second

® LINEARITY: 0.1% of full scale to Y% range,
within 2% to full range

® RESOLUTION: 0.01% full scale
® DAMPING: Fluid damped, temperature compensated
@ PICKOFF: Variable Reluctance type, 400 - 6,000 cps

® MOTOR EXCITATION: 6.3 volts - 400 cps, 26 volts -
400 cps, 9 volts - 1,000 cps

Putting the sting exactly where it belongs

GOLDEN GNAT

Miniature Rate Gyros for
Missiles and Aircratt

Here is a precision, miniature rate gyro. It’s tiny . . . measures only 1 inch
in diameter and 2% inches in length. It’s rugged . . . withstands 100G
shock and 10G vibration to 2,000 cps. It has a record of proven
performance.

Gnat Rate Gyra
Shown actual size Even under the most severe environmental conditions the Golden Gnat
will perform as required. To make this possible many unique design de-
tails have been incorporated. One such detail is the Gnat’s gold plated
steel housing for improved corrosion resistance and positive hermetic

sealing.

Wherever the need exists for high performance miniature rate gyros such
as for autopilot stabilization in missiles and aircraft, antenna stabilization
and fire control applications, the Golden Gnat is ideally suited. Write for
Bulletin GN . . . Minneapolis-Honeywell, Boston Division, Dept. 7, 1400
Soldiers Field Road, Boston 35, Mass.

Honeywell H
BOSTON DIVISION
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the industry

From 60,000 to 100,000 operating hours . . . that’s the rated life you
can expect from highly-reliable miniature selenium rectifiers by Westinghouse.

Made by superior vacuum evaporation deposit process, Westinghouse

selenium rectifiers are ideally suited for high gain magnetic amplifier
circuits, sensing devices, computers, high voltage, low-current power supplies . . .

and many other applications requiring rectifiers with exceptionally low
reverse current, minimum unforming and long life.

No matter what your needs . . . 6 to 100,000 volts . . . from a few micro-amps
to 50 milliamps . . . stacks, cans, or cariridges in a variety of

configurations . . . Westinghouse has the miniature rectifier

to meet your specific requirements.

Just call your Westinghouse sales engineer. J-22065

you caN BE SURE...iFITS

Westinghouse

Circle 9 Readers Service Card



“These transistors

are unusually

- highquality”
oy

« b s
Yes, sir. Wa're buying
Bendix now”

For better transistors at low cost . . .

TRY BENDIX HIGH GAIN POWER TRANSISTORS

If you are in design, project, or research and
development, Bendix Transistors can mean LARGE SELECTION OF POWER TRANSISTORS FOR MANY DIFFERENT APPLICATIONS
much to you and your job. The enthusiastic — — e g = iy e —— =
. Max. ax. Current  Power Gain ax.
endorsements of other engineers show that Type Primary  Collector Collector Thermal  Collector Gain at Max. Undistorted
Bendix Transistors hclp in these six ways: Number  Application Voltage  Current Resistance Dissipation Batic PowerOut Power Out
(1) High power and current gain; (2) Low vde Ade c/w  wiatec® —  Ade  db W
leakage; (3) Life stability; (4) High break- ngse - e — [
down voltage; (5) Low thermal resistance; N234A  Audio Amp. 30 Ve s R L I Z
(6) Linear temperature variation. 2N235 )
9 2N235A  Audio Amp. 40 Vee 8 15 75 75 50 05 36 2
The extra quality at no extra cost stems — sy TR P
: sl 2N236
from our transistor program. Here, the simpli- 2N236A  Audio Amp. 40 Vee 3 15 10 8 40 075 35 4
fied design increases dependability and also cuts | e ———
costs. The component parts and materials—all 2N285A  Audio Amp. 40 Vce 3 15 5 8 150 05 39 2
e.xceedmg spfemﬁcathn requirements by a . " Push Pull - o F —
sizeable margin—provide extra performance capa- | 2N3%8T  Amp. 40 Vee 3 15 75 75 40 075 33 8°
bility. Our close quality control uses Bendix- 2N400  Audio Amp. 40 Vece 3 15 18 60 8 13 35 6
developed methods and instruments to assure " Push Pull " o T
uniformly dependable quality. And improved 2N401¢ _ Amp. 40 Vee 3 15 75 75 40 05 30 5°
manufacturing techniques at high-volume 2N420 High Current
level make for better transistors at low cost. PR L ) R 1) V5 ’ el o Py O = N
Write us now for complete details or for help 2—Each transistor d—Supplied in matched pairs
Q 2 9 ! b— Mounting-base temperature e—Missile transistor with collector solder lug
with your circuitry problems. SEMICONDUCTOR c—Qutput power using two transistors in push-pull

PRODUCTS, BENDIX AVIATION CORPORATION,
LONG BRANCH, NEW JERSEY.

Red Bank Division

42

VOLUME PRODUCTION ASSURES IMMEDIATE DELIVERY

AVIATION CORPORATYION
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This busy metropolitan area is the
termination of over 1000 miles of
microwave systems, providing relia-
ble communications across town and
country for the Western Union Tele-
graphCompany. ANDREW’s experience
in research, development and manu-
facturing is the reason why the de-
pendable performance of an ANDREW
PS8-37, eight-foot Parabolic antenna
was selected for this installation.

All ANDREW parabolic antennas
conform to the newly proposed
RETMA-FCC standards governing
radiation patterns and side lobes, and
they are guaranteed to give specified
pattern and VSWR in your micro-
wave system.

From a selection of over thirty
stocked parabolic antennas, you can
choose the type and size that will give
optimum system performance with

PARABOLIC
ANTENNAS

absolute mechanical and electrical
reliahility.

Microwave engineers have found
ANDREW a valuable partner in plan-
ning their communication systems. A
parabolic antenna computer for
calculating system performance is
available to you upon request. Write
today for information and expert ad-
vice relative to your microwave an-
tenna system requirements.

llll?fll /

o«

ANTENNAS © ANTENNA SYSTEMS

TRANSMISSION LINES

CORPORATION

363 EAST 75TH STREET « CHICAGO 19

OFFICES: NEW YORK e« BOSTON « LOS ANGELES « TORONTO

AWW. . Aamerica 0 ar 0




R-B-M Miniature Multipole
Relays of Proven Reliability

Light weight, Small Size Open and Hermetically Sealed Types

Jfor Electronic and Communication Application

APPLICATION: R-B-M Miniature Multipole Relays are used where the
prime factors in switching electronic circuits are small size, light weight and
reliability. These proven designs are produced for switching low power
circuits, low capacitance circuits and power circuits. 125° C insulation now
available on some versions. Coils can also be designed for plate circuit.

CONSTRUCTION:

Magnet Frame—Four sizes available on open type relays and three sizes
on hermetically sealed type.

Contacts—Cross-bar palladium welded to nickel silver springs or button
contacts on Beryllium copper springs.

Terminals and Mountings—Glass headers provided with either solder
or plug-in type terminals with many various types of mountings available,
Octal type plug-in headers can be provided on the HL enclosure. Plug-in

terminals to fit either 9 or 14 pin standard sockets. Maximum of 14
pins for solder connections.

TYPICAL SPECIFICATIONS *

. Minimum
Maé'o"i'lum Power Maximum Contact Form With amum
Open Resistance Requirements | rated current ot 32 V.D.C. or 115 c:‘.;"w U" Enclosed
(OHMS) Per pole at V.A.C. (non-inductive load) H Walls
25° C{WATTS)
4 PDT 5 Amps. or 3 Amps.
SM 9,000 2 6 PST 3 Amps. 3.75 HSM
SPNO Parallel Contacts
SMD-2 9,000 1.0 Make 80 Amps. Break 20 3.75 HSMD-2
Amps. at 32 V.D.C. -—
- scC 18,500 16 2 :ETT:;S::;" o JpAmps: 45 HPSC
SA 18,500 14 pesd 35:::;- O Ol 45 HLSA
R 9,000 P gm% SPDT, DPNC, SPNC, 375 nfgx%
SPNO Parallel Contacts.
- SAD-2 18,500 1.0 . Make B0 Amps. Break 20 4.5 HLSAD-2
B 4 Amps. at 32 V.D.C. i

*Other ratings and specifications ovailable.
For additional information write for Bulletin No. 1050

‘EE)—

other outstanding

*ESSEX ENGINEERED
production [)rioverz products

N

WIRE AND CABLE

A full “Extra Test line of lead, appliance,

automotive and refrigeration wires, olus sub-

mersible pump coble and 200° C. Sil-X insu-

lations are examples of the versatility of
“Essex Engineering’’.

Wire and Cable Division

Fort Wayne, Ind.

MINIATURE RELAYS

The Type MS Miniature Sensitive Relay is
ideal for any application requiring a com-
pact, highly relioble single pole D. C. device,
where a low cost solution is required because
of volume usoge and competitive problems.
Request Bulletin No. MS-1.
R-B-M “Control” Division
Logansport, Ind.

COILED CORDS

The “spring” in Coiled Cords automatically
synchronizes with moving components that
are electrically powered. There are no loop-
ing, tangling cords in the way... because
Coiled Cords extend and retract as needed.
Write for new literature.
Cords Limited Division
DeKolb, Il

RBM DIVISION

Manufacturers of Magnetic

4 SPORT, INDIANA
Controls and Devices /LOGAN % .
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Microwave engineers-

Where can you use
these exclusive features
offered by narda?

MdDEL 372 SLIDING COAXIAL TERMINATIONS

This equipment, available only from Narda, provides the
most convenient means for evaluating the residual VSWR of
coaxial slotted lines. VSWR of the element is 1.05 or less;
covers range from 2000 to 12,400 mc.

N Connector, male or female $110  C Connector, male or female $116

2 LA

MODEL 371 FIXED COAXIAL TERMINATION

This Narda coaxial termination is the first and only to cover
the entire frequency range from S to X band. Same range and
element VSWR as above.

N Connector, male of female $55 C Connector, male or female $S8

R - 2 it T T R e ) |
M.zg—y&$_« Sl = B it o4 S

3, 6, 10 and 20 DB

40 DB HIGH POWER

HIGH DIRECTIVITY COUPLERS

The 40 db High Power Coupler is another exclusive Narda
product. Similar to standard types, except that coupling irises
are in the narrow wall, it may be used at full rated power
of the waveguide size. Nominal coupling value is 40 db;
directivity 40 db. Directivity for 3, 6, 10 and 20 db couplers
is also 40 db. Standard cover flanges on primary line; low
VSWR termination and standard cover flange on secondary.
All bands covering frequencies from 2600 to 18,000 mc.

Waveguide and Coaxial IMPEDANCE METERS

Exclusively in Narda Waveguide and Coaxial Impedance Meters, the
carriage mounting and drive mechanism are integral with the precisely
machined transmission line casting. This insures permanent accuracy
and freedom from slope errors—no more tedious adjustment or possi-
bility of misalignment.

Other features include angle-mounted scale and vernier for optimum
visibility; readily removable supporting pedestal; and smooth carriage
travel action. Waveguide models, accurate for VSWR's of 1.01, are
available for complete coverage from 2600 to 18,000 mc; N or C Con-
nector coaxial models, from 1500 to 12,400 mc.

STANDARD REFLECTIONS

Narda offers five values of reflections for each of six dif-

ferent waveguide sizes...the most complete choice we
know of! Provides calibrated reflections or VSWR’s for use WAVEGUIDE IMPEDANCE METERS COAXIAL IMPEDANCE METERS
in standardizing reflectometers or calibrating slotted line =
impedance meters. Frequency Narda { Residual i Connectors
{kmc} Model | VSWR Price Frequency [ (One Male, | Narda .
SPECIFICATIONS 26 — 3.95 224 $425 (kmc) One F.emale) Model Price
Reflection o0 1005 1ot 5 ) 3.95— 585 | 223 350 1.5t012.4 | SeriesN | 231 | $360
A = g 02 | 0.0025 [ 0.0035 ((:0045 2027 S = Lot 2z Rt seriee 2t 2
.0 d . . X
el 705—100 | 221 270
Equivalent 1.00 | 1.105 1.222 1.353 1.50 8.2 —12.4 220 250
Models for 2.60 to 18.0 kmc, from $125 to $300  » 124 —180 | 219 20

MAIL COUPON TODAY FOR

Complete Coaxial and Waveguide Instrumentation for Microwaves and UHF—including:
FREE CATALOG AND NAME OF

DIRECTIONAL COUPLERS TUNERS ATTENUATORS I NEAREST REPRESENTATIVE
TERMINATIONS ECHO BOXES STANDARD REFLECTIONS
FREQUENCY METERS SLOTTED LINES BOLOMETERS The Narda Microwave Corporation
HORNS BENDS THERMISTORS I 160 Herricks Road

Mineola, N. Y.

Dept. E-1

NAME. . I

g .. narda S

microwave corporation povRess_—————

160 HERRICKS ROAD, MINEOLA, N.Y. - PIONEER 6-4650 CcITY. __ ZONE STATE
5 7 B3 7B B B |
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New, revolutionary Wedge Action

&pW,VMW---SQ 2000 cpa, 30Ge
Contact Rating -+ Py Coewit lo R ampa
AT @Mﬁmép&,w&m
mdnint Temfpiratuns - ~65°C. t +200°C,
Contact Boumer. -- - Nowa.
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Relay announced by ELECTRO TEC!

Now In Production!

NEW MARK II RELAY

AIDS ULTRA-RELIABILITY

under most extreme environmental
and operating conditions.

(See specifications, left)

NOVEL WEDGE ACTION SWITCHING
provides positive contact

in both energized and
de-energized conditions.

Contact pressure constantly increases
during over-travel.

Wedge Action now supersedes

“Wiping Action”.

e Removes contaminants from contact surfaces.
e Reduces resistance to micro-level currents.

o Renders relay extremely resistant to
shock and vibration.

BRIEF DESCRIPTION: Six pole. Double-throw
Miniature unit. Hermetically scaled. Meets and ex-
ceeds specifications MIL-R-5757C and MIL-R-25018.

Designers of critical modern electronic equipment, where
ultra-reliability is vital, are invited to write—or wire col-
lect—for further details on this entirely new and original
high-performance relay concept.

Mark II Relay performance is based on an outstanding
combination of extremely careful selection of precious
metals and other component materials; novel—and ex-
haustively proven—structural design; unique precision
production processes, exclusive to Electro Tec.

Mark II Relay Folder, or
Engineering Departmental Services, available on request.

ELECTRO TEC CORP. |

South Hackensack, N. J.
Products of Precision Craftsmanship

PATENTS PENDING

Banradiohistorv.com . =
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Save Time and Trouble

by Standardizing on BUSS Fuses

YOU’LL FIND THE RIGHT FUSE EVERYTIME... N THE COMPLETE BUSS LINE

By using BUSS as your source for
fuses, you can quickly and easily find
the type and size fuse you need. The
complete BUSS line of fuses includes:
dual-element (slow blowing), renew-
able and one-time types . . . in sizes
from 1/500 amp. up — plus a compan-
ion line of fuse clips, blocks and holders.

BUSS TRADEMARK
IS YOUR ASSURANCE OF FUSES OF
UNQUESTIONED HIGH QUALITY

Over the past 43 years, millions upon
millions of BUSS fuses have operated
properly under all service conditions.

Thus, BUSS fuses have earned a reputa-
tion for accurate and dependable elec-
trical protection.

To make sure this high standard of
dependability is maintained . . . BUSS
fuses are tested in a sensitive elec-
tronic device. Any fuse not correctly
calibrated, properly constructed and
right in all physical dimensions is auto-
matically rejected.

SHOULD YOU HAVE A SPECIAL PROB-
LEM IN ELECTRICAL PROTECTION . . .
The BUSS fuse engineers are at your
service—and in many cases can save

you engineering time by helping you
choose the right fuse for the job. When-
ever possible, the fuse selected will be
available in local wholesalers’ stocks,
so that your device can be serviced
easily.

Before your final design is crystal-
lized, be sure to get the latest informa-
tion on BUSS and FUSETRON Small
Dimension fuses and fuseholders . . .
Write for bulletin SFB. Bussmann
Mfg. Division McGraw-Edison Co.,
University at Jefferson, St. Louis 7, Mo.

MAKERS OF A COMPLETE
LINE OF FUSES FOR

BUSS fuses are made to protect~not to blow. needlessly el St 1ous, Fa. commer.

1057
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MAGNETIC
TAPE
APPLICATIONS
BY AMPEX

How magnetic tape converts blueprints to parts

From numbers to metal without templates or models

Photo Courtesy of Lockheed Aircraft Corporation

This part was made with “production tooling”
that cost less than conventional machining on a
single sample. The “tooling” was a reel of mag-
netic tape programmed from blueprints.by com-
puter and electronic director. In a kind of ma-

chine-shop black magic, the part sprang into

being on a Giddings and Lewis Numerically Con-
trolled Milling Machine. Much larger parts are
also similarly made on this same mill.

NOW AT WORK
IN ACTUAL PRODUCTION

This is not just a futuristic experiment. A com-
mercial version has been delivered to a number of
manufacturers. The first, at Lockheed Aircraft
Corporation, produced 96 different complex parts
in its second month of operation. Lockheed is
using the tape-controlled mill to improve toler-
ances, eliminate human error and cut machining
costs — often by over 50% ($21.32 versus $69.50
per part on one item). It is used for cams, tem-
plates and other intricate tooling — also for pro-
duction parts on Lockheed’s supersonic F-104
“Starfighter.”

From initial experience at Lockheed, tape-
controlled machining shows promise of reducing
lead time from drawing board to production of
parts by 60 to 70 percent. Since the “complete
sets of tooling” are reels of tape, they can be
stored as neatly as a row of books. Additional pro-
duction runs can be made with a minimum of
setup.

Earlier, at the Giddings and Lewis factory,
tape-controlled milling was used to make one-of-

INSTRUMENTATION

e AMPEX

a-kind cams and templates for
tracer-controlled machines. Cost
on a competitive bid basis was
less than 50% of that for same
work by conventional means.
Ironically, this intricate tooling
is what numerical control will
eliminate wherever it supplants
tracer-controlled machines.

A SIMPLE WAY TO
HANDLE A MILLION
COMMANDS
For the numerically controlled

mill, magnetic tape provides 200
commands per second, each de-
fining exact tool positions in
three linear coordinates (angu-
lar coordinates too, on some).
A minimum signal commands
only 0.000125 inch of tool motion. One reel of
tape programs up to 1% hours of machine time.

These closely spaced commands are ideal for
a self-correcting system of servo controls. Also
they eliminate need for expensive computing and
interpolating equipment at the individual ma-
chine. Centralized programming can make tapes
for many machines and is not tied to the time-
consuming repetitions of actual production.

With its fourteen tracks, a one-inch magnetic
tape has ample reserve for extra functions. Six are
used for tool-position coordinates. The others con-
trol start, stop, coolant, and even voice instruc-
tions for impending tool change. Tracks can even
be shared by several functions, allowing still fur-
ther expansion.

Control tape on an
Ampex FR-100 can
hold over 1 million
commands for each
axis of tool movement

We will be glad to furnish more facts on mag-

netic tape recording and its use in machine tool
control. Write Dept. E-8.

FIRST IN MAGNETIC TAPE INSTRUMENTATION

= CORPORATION

934 CHARTER STREET - REDWoOD CITY. CALIFORNIA

District offices serving all areas of the United States and Canada; Foreign Representatives in countries uround the world.

WWW.americanradiohistorv.com
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STANDARD TEST JACK%

metal shell insures firm,
dependable mounting.

) Il I' 7
bl T @
”~

B an5 ALL-NYLON THREADED
= INSULATOR

low capacity to panel and

high voltage breakdown.

Test Jacks by Ucinite

The introduction of Ucinite’s back-mounting
jacks makes available for the first time a complete
line of high quality test jacks suitable for use in
equipment where long life and dependability are
essential.

Ucinite Test Jacks, designed for standard .080
phone tips, are available in a variety of colors
ideally suited to coded application. Silver-plated,
heat treated beryllium copper contact is made in
one piece with large terminal ends for easy solder-

The

UCINITE CO.

Newtonville 60, Mass.
Division of United-Carr Fastener Corp.

Circle 18 Readers Service Card

ing. The feed through type is provided with a
one-piece brass terminal stud, tin-plated.

The specialized abilities and experience of
Ucinite’s own staff of design engineers are avail-
able for work on new and unusual problems.
Volume production facilities ensure fulfillment of
the largest requirements.

For full information, call your nearest Ucinite
or United-Carr representative or write directly
to us.

. Specialists in Electrical Assemblies,
Radio and Automeotive

" - 0

WWW.americanradiohistorv.com
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® Low Cost

@ Re-Usable
THREAD CUTTING FASTENER
® Self-Locking
HOLDS TIGHT TO CURVED SURFACES

® Vibration-Proof

® Spring Take-Up

Attached poly-
ethylene sealer

M| A f o fc] o

Patent Pending

ELECTRONICS — October 1, 1957 Circle 19 Readers Service Card 51
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Here’s why it pays to CALL FOR HELP
... first thing instead of last {§ "

If you want to do anything “by the numbers,” first thing
to do is call the No. 1 man . . . your Veeder-Root District
Engineer. Because he’s an original thinker like yourself
when it comes to designing or building Countrol into any
type of product or process.

He knows his book on the most complete line of standard
electrical, mechanical and manual counters made anywhere
in the world. And from this line he can very likely adapt or modify a standard counter to your special
needs. This saves cost and time in engineering, purchasing, assembly.

And you get a lot of new user-benefits to merchandise . . . direct readings, rather than dials and scales

... remote indication from plant to office if needed ... production figures that serve as a fair base for wage
and incentive payments, production and stock Countrol, tax computation . . . and as proof of your own
performance guarantee. So call the V-R man in, when you begin . . . look him up in your local phone book,
or write direct to:

VEEDER-ROOT INC., Hartford 2, Connecticut

1

! Everyone Can Count on

VEEDER-ROOT

Hartford, Conn. ¢ Greenville,S. C. ¢ Chicago * New York ¢ LosAngeles * San Francisco ¢ ibontreal ¢ Offices und Agents in Principal Cities

52 Circle 20 Readers Service Card October 1, 1957 — ELECTRONICS
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SIZE POWER

Power Supplies in modern airborne radar systems
must be as small and light as possible . .. because
every pound of weight is reckoned in thousands of
dollars. AMP engineers utilized AMPIi-FILM® (the
dielectric with the strength of a giant) to develop
the miniaturized power supplies shown below.

KEEP ALIVE POWER SUPPLY
Part No. 851069

INDICATOR POWER SUPPLY
Part No. 851066

U 0 O 115V.—400 CPS
............... Multiple regulated outputs
to suit #6866 cathode ray

memory tube.

MODULATOR POWER SUPPLY .
Part No. 851070 .

A T 25% (zero to full load)

Write for information on standard power supplies
or specilal designs for your unusual requirements.

AMP INCORPORATED

>

I

Wholly Owned Subsidiaries: Aircraft-Marine Products of Canada Ltd., Toronto, Canada e Aircraft-
Marine Products (Great Britain) Ltd., London, England e  Societe AMP de France, Le Pre St.
Gervais, Seine, France e AMP-Holland N.V.'s-Hertogenbosch, Holland. Distributor in Japan:
Oriental Terminat Products Co., Ltd., Tokyo, Japan,

ELECTRONICS — October 1, 1957 Circle 21 Readers Service Card 53



THDNEJNIVERSAI.. METER

MICROVOLTS T6 KiLOVOLT-

100 UV TO 1000 V

100 UUA TO 100 MA
MODEL 203

© MICROVOLT- AMMETER . |

The KIN TEL Model 203 is a combination DC microvolt-ammeter and amplifier. It provides an exceptionally wide range of measure-
ments. Fifteen voltage ranges cover from 100 microvolts full scale to 1000 volts full scale, with 100 megohms input impedance.
Ten current ranges cover from 100 micro-microamperes full scale to 100 milliamperes full sca.e. As littie as 10 microvolts or
10 micro-microamperes may be measured with accuracy. The uncluttered zero-center meter face instantly indicates polarity on a
mirrored scale. When used as a DC amplifier, the instrument features exceptionally low drift with high gain, very high input
impedance and low output impedance. Gains up to 80 db with less than 10 microvolts drift may be obtained. The Model 203 utilizes
KIN TEL'S unique, chopper stabilized circuit to provide high sensitivity with previously unobtainable drift-free stability and high
input impedance.

APPLICATIONS: Electronic, medical, geophysical, chemical, metallurgical research. and development . . . transistor production and
circuit design . . . thermocouple calibration . .. null detector. .. recorder driver amplifier ... and as a general purpose laboratory
instrument wherever dc voltage and currents are measured or amplified.

SPECIFICATIONS
Voltage Range (full scale). .. ... 100xv to 1000v [ Accuracy on Al Ranges........ +3% of full scale
Current Range (full scale). .. ... 1004pa to 100 ma : Maximum Gain as Amplifier. . ... 80db +1.5%
Input Impedance. . ........... 10 megohms below 10 mv, 1 Output Rating................ 1v across 10009

30 megohms at 30mv, [ Output Impedance............ less than 5Q

100 megohms above 30mv : Drift (after 15 min. warmup)... .. 10uv equivalent input
Impedance Accuracy.......... *1.5% 1 Price................oi.a $550.00

| Rack Mounting available as Mode! 203R I

s T I . : B

” y, /
" Ee "'4": r"' m

WITH CHOPPER AMPLIFIERS

STABILITY

[ KAY LAB ]

5725 KEARNY VILLA ROAD ¢« SAN DIEGO 11, CALIFORNIA ¢« BROWNING 7-6700
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Elmac SKM2500LT Klystron Meets CAA Civil Tacan Requlrements

Shaped RF Pulse, 30kw Peak
Power Output for 955-1220 mc
Air-Navigational Systems

Now available as a standard Eimac product is the 3KM2500LT (formerly the developmental
X676) air cooled, three cavity modulating anode amplifier klystron. The 3KM2500LT de-
livers 30 kw peak power output in the 955-122C me range with a power gain of 35 db and
efficiency of 40%.

A typical air navigetion systems requirement is a shaped RF pulse output to elimi- 5;(":;500'_1.
nate spectrum interference in adjacent channels. The Eimac 3KM2500LT meets the 60 db Modulating
requirement of the CAA’s air navigational system witheut using critically tuned, expensive Anode
filters in the RF output transmission line. The modulating anode permits pulsing the beam Kiystron
current while keeping the accelerating voltage constant, Also, the modulator circuit for this
application is quite simple. The RF cavities are external to the vacuum system and detach-
able from the klystron. The user may purchase spare tubes without buying additional tuning
and focusing assemblies.

For the design enginger, the features of the 3KM2500LT simplify circuitry — for the
equipment operators the 3KM2500LT provides reliable, long-lived performance at mod- =
erate cost. " ®

Another addition to the incomparable Eimac amplifier klystron
line is the new 3K2500LX which delivers 1000w /cw 980-1200 mc.

EITEL-MCCULLOUGH, iNC.

S A N B R U N O C A LI F ORNI1+TA

Ecmac 75":42,' in high power amplifier klystrons

£y Typical Puise Operation 3KM2500LF
DC Beam Voltage . . . - i 24 KV Power Output. ... ........... 32 KW Power Gain. ........... s 35 do

-DC Beam Current .. .......... 3.3 Amps  Driving Power. . ..... ....... 10 watts  Average Power....... ....... 1 KW

Power Input. . ........ ...... 80 Kw Efficiency. .. ...... ... 40%

WwWw.americanradiohistory.com



A-101

3090 S.W, 37th AVENUE

AER

N
COoM
DEFINITELY DEPENDABLE! %

Aerocom’s Dual Automatic Radio Beacon

Reliability is built into every part of this

dual 1000-watt aerophare unit. Ruggedly
constructed and conservatively rated, it
provides trouble-free unattended service,
and at truly low operating and mainte-
nance cost. It operates in the frequency
range 200-415 kcs, using plug-in crystal
for desired frequency.

Uses single phase power supply, nomi-
nal 220 volts, 50 or 60 cycles. Consists of
two 1 kw transmitters with keyer (2
keyers if desired), automatic transfer unit
and weatherproof antenna tuner. Each
transmitter housed in separate standard
rack cabinet, with controls in rack cabinet
between the transmitters.

Nominal carrier power is 1000 watts.
High level plate modulation of final
amplifier is used, giving 30%-35% tone
modulation. P-T switch interrupts tone,
permitting voice operation. Operates in
ambient temperatures from -35°C to 50°C,
humidity up to 95%.

Standby transmitter is placed 1n opera-
tion when main transmitter suffers loss
(or low level) of carrier power or modula-
tion, or continuous (30 sec.) tone. Audible
indication in monitoring receiver tells
when standby transmitter is in operation.

Antenna may be either vertical tower
or symmetrical T type.

Also available in
50 WATT
100 WATT

and
4 KILOWATT
models

s |

T 5
D

AER coM
* MIAMI, FLORIDA

56
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peEsIGN ACHIEVEMENTS WiTH SUPRAMICA* ceramoplastics

RELIABILITY DOES NOT COST =xT11rA

MYCALEX* TM commutation switches set new standards of
reliability for aircraft and missile telementry

$25,000 a minute is costly time — but that is the estimated
value of the fina! “count-down’ for a major missile test.
Telemetered information will record the vital history of the
flight and point the way to new developments and advance-
ments. To achieve complete control, absolute dependability
and long life. precision equipment is essential, both during
flight and during the “count-down” when a complete check-
out is demanded. Cleaning and adjusting commutators dur-
ing the final hours or minutes of “count-down’ is expensive
— and wasteful. )

MYCALEX* TM commutation switches with precision molded
commutator plates of SUPRAMICA 555 ceramoplastic introduce
new standards of reliability to this important operation.
Hundreds of hours of completely unserviced life with depend-
able, low-noise-level signals is definitely attainable. Customer

MYCALEX

CORPORATION OF AMERICA

GENERAL OFFICES AND PLANT:
CLIFTON, .NEW JERSEY

EXECUTIVE OFFICES:
30 ROCKEFELLER PLAZA
NEW YORK 20, NEW YORK

evaluation tests have shown satisfactory operation of MYCALEX
TM switches for over 1000 hours at 1200 RPM with only brush
cleaning .and routine maintenance.

These exceptional performance standards are possible because
of painstaking precision assembly and testing, and the use of
SUPRAMICA ceramoplastic commutator plates, which have
total, permanent dimensiona! stability and will withstand tem-
peratures as high as 500 degrees C. without distortion or
contact loosening.

MYCALEX TM commutation switches and SUPRAMICA ceramo-
plastics are making significant contributions to the reliability
and durability of electronic equipment for military ‘and
civilian applications. '

Write for detailed information.

*MYCALEX and SUPRAMICA are registered trade-marks of Mycalex Corporation
of America. 555 is a trade-mark of Mycalex Corporation of Amcrica.

CHICAGO ~ LOS ANGELES ~ DAYTON
WASBHINGTON — MIAMI
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Spectral Response of Sylvania’s new 1IN77B

Type IN77B

... puts tinier beams

Sylvania designs a smaller photodiode
with improved capabilities to handle
applications where space is limited

Sylvania, leader in diode development, introduces the
1N77B, a new smaller junction photodiode with superior
power dissipation and higher temperature capabilities.
The improved unit, with a diameter of .077 inch, is ideal
for highly compact assemblies and other applications
where space is at a premium. The new 1N77B, which
replaces type 1N77A, is now available at substantially
lower prices in volume quantities.

The compact construction and fast response of the
Sylvania 1N77B make it ideal for rapid, highly sensitive
scanning and reading applications, such as in computer
tape or punched cardsreadout. The new unit is also readily

“Sylvania—synonymous
with @ Semiconductors”
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A fraction of an inch in diameter, new Sylvania photodiode, type 1N77B, is ideal
for computer tape readout. It operates in the vigible and infrared regions

of light to work

010" Dia =W 8
Tinned r 34" |
Lleads | L

adaptable to infrared detection and heat-seeking devices , f
because it is sensitive to light wave lengths extending — 1 -l — =
from near ultraviolet into infrared. Other applications ol

: —p . 008
for the new 1N77B include liquid level control, headlight
and street light dimmers, intensity controls, photoelectric Sylvania’s new photodiode, type IN77B,
controls and motion picture sound pickup. ii nearly 20N$$1;{:enltl sx:aller iln diameter
. . d . than type 1 which it replaces
Sylvania’s improved photodiode has a higher lumen
intensity than other types and a high output impedance.
This is especially advantageous when coupling into TABLE OF RATINGS & CHARACTERISTICS
vacuum tube or grounded collector transistor circuits. ~ Absolute Maximum Ratings (at 25°C):
o ) o . Operating Voftage . . . . . . . . . . . .. 50 voits dc
The new units are hermetically sealed in glass with a Ambient Temperature (Maximum). . . . . . 75°C.
built-in lens that focuses light on the sensitive portion of :::'::m"';z'f;'r“‘:" ------------- "l‘(’) ":A{.“LV:"S
the junction. The light interruption frequency response
of the 1IN77B photodiode is flat from 300 cycles to 15 kc C"AR“:ER'S')'CS I
3 P Reverse Current--Dark (Er= -10 volts) . . . va max.
at 100 percent WIth 260 lumens/sq' ft"’ RL = 110’000 Reverse Current—Dark (ER= -50 voits) .. . . 100 ue max.
Oth, —45 v. Noise Voltage--Dark  (Er= -45-volts,
. . N . Ry =100.000 ohms) . 15 Mitiivolts max.
Contact your Sylvania representative for further in- Light Sensitivity . . . . - . . - ;g; peak~lo-nea: vollts-min.
2 i ftivity . . . . . . . - . k-t0- ts— =
formation on the new 1N77B. L,‘f:i'c;".".‘,"f"" AaTe e w i B e

~ SyrLvania ELectric Propucts INc.
‘f I ‘ ; 1740 Broadway, New York 19, N. Y.
,@k s AN lA In Canada: Sylvania Electric (Canada) Lid.
L-- Shell Tower Bldg., Montreal

LIGHTING o RADIO . TELEVISICGN . ELECTRONICS
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- +FIRST IN PRECISION SWITCHING

H MICRO SWITCH Precision

MICRO SWITCH offers over

10,000 TYPES
of Precision Switches—

Many are fully described with electrical ratings and
mechanical characteristics in these nine catalogs

S MY CIONR RNAU NN AT OUNOR TN GOG UNES SO e SO UUDY NS TN RUE IURUND TINGR DEMDR TR UNWD DIMR 200 NONA WUUD GURN D M SUm R e et e

1.950- .
AR 2.150
%“"—// ® Many types of MICRO
® MICRO SWITCH precision
switches are used to perform
vital functions in every type of in-
dustrial equipment. A most versatile heavy duty
limit switch is the Type ML Series. This is available in
sealed, two-circuit and explosion-proof models. Shown
is the ML model with adjustable roller-arm actuator.
Also available with plunger and roller-plunger actuators.

SWITCH basic switches are spe-
cially designed to meet rigid aircraft

requirements. Type HS Hermetically Sealed
Switch is one of these. The precision snap-action unit
is hermetically sealed within a metal chamber. Con-
ductors to terminals are sealed in glass. Shown is a
T'ype Hs which has a lever-type actuator. Also available
with leaf and roller actuators.

VR REAT PO wsln GO STO BTN DN oo hamy AT

Catalog 78— Basic switches for airborne equipment Catalog 101— Switches for Industry

g

e P ] s T ’ P

//\,

® MICRO SWITCH
subminiature switches
combine the features of ex-

® MICRO SWITCH Type V3
Switches are ultra-small precision
switches that have the highest electrical

tremely small size and light weight with i rating for their size of any switches available. The v3-1
high electrical capacity, precise operation and long life. model shown meets the exacting requirements of de-
Shown is Type 1SM1, the basic subminiature switch. 3 signers for an extremely small switch without sacrifice
This switch is assembled into auxiliary actuator brack- of quality. These switches are available in a wide va-
ets, pushbutton assemblies and rotary actuators. It is riety of terminal designs, contact arrangements and op-
ideal for applications where space limitations are critical. ! crating characteristics.

Catalog 75— Submlin/ature Switches Q Catalog 74— Type V3 switches and actuators

60 Circle 28 Readers Service Card October 1, 1957 — ELECTRONICS
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e Typical of the broad line
of micro swiTcH Toggle Switches
is Type 12151. Five features give it superior service
and life characteristics: (1) greater over-surface creep-
age (2) sealed toggle lever (3) no return springs in mo-
mentary versions (4) solid silver contacts and (5) cop-
per moving contact carrier.

Catalog 73— Toggle Switches

e This catalog covers a
wide variety of MICRO
3 SWITCH basicswitches,
auxiliary actuators
and terminal enclosures.
Shown is the Type Bz-2rQ1 with
panel mount plunger. This switch can be
used as a manual or mechanical pushbutton cr for in-
line operation where considerable over-travel is desired.
Panel mounting permits adjustment of operating point
with respect to the actuating device.

Catalog 62— Basic Switches for
industrial and commercial applications

There is—or can be—a MICRO SWITCH Precision Switch
to meet every switch requirement. Why not consult

MICRO SWITCH Engineering Service today on YOUR
switch problem. 1t’s as close as your nearby branch office.

ELECTRONICS — October 1, 1957

¥,
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e Many of the MICRO SWITCH
precision switches shown in this cat-

alog are also widely used in commercial ap-
plications other than aircraft. One such switch is the
versatile Type EN. This switch is completely sealed and
easily mounted in cramped space. The 1EN1-6 model
shown contains two SPDT precision switching units giv-
ing a DPDT contact arrangement. Also available with
linkage type actuators.

Catalog 77— Enclosed switches for airborne equipment

: PR REG S R IR RR P Gis

ind!

e An enclosed switch is a switch enclosed in a durable
metal housing to protect the switching element from
physical damage. An excellent example is the small,
versatile 2-circuit enclosed limit switch of the Type
1Ls1. It is completely sealed and has high electrical
capacity. Adjustability features suit it to all types of
industrial applications where space limitation is a
prime factor in switch selection.

Catalog 83— /Industrial enclosed switches

e The mercury switches shown in this catalog are standard de-
signs for use in a-c or d-c applications. They provide reliable,
trouble-free service in clean atmosphere as well as in locations
affected by dust, fumes, spray or splash. Shown is the ultra-
small Type AS408 which has been widely used by manufacturers
of animated displays, home freezer units, alarms and other
control and indicating devices.

Catalog 90— Honeywell Mercury Swifches

MICRO SWI'I'CH

A BIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY
in Canada, Leoside, Toronto 17, Ontoria » FREEPORT, ILLINOIS """“‘

= »

ot o
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One manufacturer used flexible shafts to re-
place 35 parts in a Hydraulic Power System
.. . cut costs by 90%. Four flexible shafts re-
placed a 35-part remote-contro! system . . .
simplified design . . . made assembly easier
.. . eliminated alignment problems . . . im-
proved performance!

This is only one of hundreds of remote con-
trol and power drive problems these quality

cég

Flexible Shafts
Eliminate
Unnecessary

Parts

flexible shafts are solving in every industry
today. Can S.S. White flexible shafts help im-
prove your product? Perhaps make it lighter
in weight . . . cut production costs . . . elimi-
nate unnecessary parts?

If you'd like to know more about flexible
shafts, the advice of our engineers costs you
nothing. Just write to

S. S. White Industrial Division, Dept. E, 10 East 40th Street, New York 16, N. V. A R S R S
Western Office: 1839 West Pico Blvd., Los Angeles 6, Calif.

E IN FLEXIBLE SHAFTS ;

62 Circle 30 Readers Service Card

Useful data on how to select
and apply flexible shafis!
Write for Bulletin 5601,
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ctual Size
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Type No. HA-7501

here today!

SILICON TRANSISTORS by HUGHES
now in production quantities

Hughes offers a “high temperature” tran-
sistor, an alloy-junction PNP device for
audio, switching, and control circuitry at
medium power levels—and at junction
temperatures as high as 150°C. Outstand-
ing characteristics: power dissipation in

THE\ HUGHES PACKAGE

Here Hughes departs from the conven-
tional to offer a transistor with coaxial
leads. In contrast to the single-ended con-
figuration, this unique design permits the
maximum flow of heat from the crystal
through the package while providing an
extremely sturdy internal structure. Also,
it permits rigid mounting (particularly on
printed circuit boards), thereby increasing
the ability of the equipment to withstand

free air at 25°C, 500mW...saturation re-
sistance at 100mA collector current, 10
ohms...voltage for the common emitter
connection, SOV maximum... and, in addi-
tion, high current capabilities coupled with
low reverse saturation currents.

physical shock or vibration. Abetted by
small size and a hermetic seal, .this kind
of ruggedness results in a package which
is just about as practical as a package can
be. Maximum dimensions: body length,
.396 inch; body diameter, .343 inch.
Perhaps you saw our new transistor at the
WESCON show and discussed it there. If
not, and you wish additional information
now, please write:

SEMICONDUCTOR DIVISION
HUGHES PRODUCTS

International Airport Station
Los Angeles 45, California

e e e T
i
Creating a new world with ELECTRONIICS i
' HUGHES PRODUCTS |
|
|
(= 15 oo ot e 2 o i S -
SEMICONDUCTORS © 1957; Hughes Aircraft Company
ELECTRONICS — October 1, 1957 Circle 31 Readers Service Card 63
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...develop solder-flux

combinations that
give practically
perfect performance

64 Circle 32 Readers Service Card

“Dutch Boy’ Solder specialists
help keep electronic brains sane

Who wants a psychopathic computer?

Not the electronic-brain makers. .. or their customers.
That’s why they demand...and get... practically never-
miss reliability in soldering the thousands of joints and
connections in even a small computer. A single open
could put the circuitry out of commission.

“Dutch Boy’” Solder specialists have done much to
improve reliability of metal joining . . . helping to im-
prove soldering methods, advising on (and sometimes
devising) new equipment, and, most of all, developing
improved solders and fluxes.

As new electronic devices are developed, as new
service requirements unfold, National Lead solder spe-
cialists meet the challenge — a new test to insure flux
continuity and integrity in cored solders . .. new formu-
lations for ultra-cold service . . . fluxes that are truly
non-conductive and non-corrosive — these are a few of
the things National Lead people have done to solve cus-
tomers’ solder problems . .. produce solders worthy of
the “Dutch Boy” name.

Maybe your “Dutch Boy” Solder specialist can help
#ou improve your production soldering. It’s easy to find
out. Just write National Lead Company,
111 Broadway, New York 6, N. Y.
Offices in Principal Cities.

Dutch Boy® Solders and Fluxes

WWW.americanradiohistorv-com
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offers still more simple, fast,

time saving oscilloscopes

Low Frequency Cabinet Oscilloscope, Mode! 130A.
Covers dc to 300 KC. Similar horizontal and vertical amplifiers.

Input circuits balanced on 5 most sensitive ranges. Single ended
input may be dc or ac coupled. Direct reading, linear sweep times.

With most transducers, needs no preamplification to produce brilliant,
high resolution trace. Universal automatic triggering; one preset
condition provides optimum triggering for almost all inputs. $65C.00.

-hp- 150AR

High Frequency Rack Mount
Oscilloscope, Model 150AR.
Same as -hp- 150A except for mounting

-hp- 130BR

Low Frequency Rack Mount Oscilloscope,
Model 130BR. Similar to -hp- 130A except for rack mount
and includes x5 magnifier usable on all ranges and

expanding fastest sweep to 0.2 usec/cm. Parallel input
terminals front and rear. $650.00.

in standard relay rack. Fitted with **pull-out™
slides for maximum servicing accessibility.

$1,200.00.

ON YOUR OWN BENCH, ON YOUR OWN PROBLEMS, SEE, FEEL,
OPERATE THESE NEW -hp- OSCILLOSCOPES

Call your -hp- representative.

Ask him to bring an -hp- oscilloscope to your
lab or shop. Try it, side by side with old-style
scopes you may have been using.

Let the instrument itself show you how much time,
work, mathematics and do-over it can save.

®

HEWLETT-PACKARD COMPANY
4443 Page Mill Road - Palo Alto, Calif., US.A.

CABLE “HEWPACK” . DAvenport 5-4451
Field engineers in all principal areas

Data subject to change without notice.
Prices f.0.b. factory.
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one completely new instrument that
can be worth more to you than any similar equipment
you have ever owned because it does more things better
and faster, eliminates errors, ends tedious computation

—saves hour upon hour of precious engineering time.

E WORLD'S PREMIER

PR
0SCILL

simplest to use
direct reading
most widely useful
fastest operating

T
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v specialized services help you

in the preparation of your technical manuals

Over 80 leading manufacturers and government agencies
(list on request) avail themselves of our services regularly.

We apply our own specially developed techniques (with
resulting economies) to all phases of manual preparation and
production: Engineering analysis, technical illustration,
layout, copy preparation—right down to final printed
production, if you wish. Qur experience as the world’s largest
electronics data publishing firm—producers of the famous
PHOTOFACT Service Data—qualifies us to produce the most
competent publications relating to the theory, operation,
maintenance or repair of electronic devices.

Any one or all of our services can help solve your technical
publication problems efficiently, speedily, economically.
Let us show you how our unique facilities can be of service
to your company.

which of these services can you use £ ?

@@?3 LOW - VOLTAGE POWER SUPPLY — CHAPTER 11
<) S B
17508 . 125v
'——W\r o

) "o

EXPLODED VIEWS: Our skilled draw- SCHEMATICS: Our famous Standard
ings in proper perspective simplify replace- Notation Schematics are the industry's
ment parts ordering—make reassembly and standard for legibility, easy use and clear
maintenance easier and more positive. understanding.

*
600000080E : HOWARD W. SAMS & C€O., INC.
@@.Q"\9 @ Q? @’ 21942 + Industrial Service Division, Dept. 1A
(D) g 2201 East 46th Street, Indianapolis 5, Indiana
% NS ¢ Phone: CLifford 1-4531
@\ . o pe . P 1 :
‘.,2 . W 3 Y
®—I% ot : Write or phone for this
%’ 2 o 24-page brochure showing
oS o Giae J aur serices o o the services we perform
, ., g = ey forthe Electronic industry
é L]
@ ‘! ‘ l\ \ | [ : D Pl
‘@ . ease send informative brochure to:
@ .
L.mnu;@;;@- X @@:@:?s@n::@-m T ¢ Name -
3 .
KEYED PHOTOS: There's no confusion 5 R ==—==—== =~ =
when your parts lists, schematics and copy *  Address o
are ‘‘keyed' to an actual photo of your procduct .
(one of our specialties). s City , Zone State
L ]
~—Circle 34 Readers Service Card Circle 35 Readers Service Card 65
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SOLA CONSTANT VOLTAGE DC POWER SUPPLY
is shown here with its three major components
indicated. This assembly is a typical
standard design rated at 125 volts, 2 amperes,
and is mounted on a standard, 19’
relay rack chassis only 5" high.

GERMANIUM RECTIFIER
has unusually-low volt-
age drop per junction,
and high efficiency in
proportion to size and
cost. voltage to less than 1%.

HIGH-CAPACITANCE FILTER
tion constitutes ‘“‘energy reser-
voir” for meeting short transient
loads; eliminates need for bulky,
expensive chokes; reduces ripple

sec- CONSTANT VOLTAGE TRANSFORMER corrects

line voltage variations, provides nearly square-
wave input to rectifier, limits maximum cur-
rent delivered through rectifier to filter capac-
itors and load, permitting economical use of
the efficient germardum rectifier.

2 amps of 125v regulated dc power
in only 5'/4" of relay-rack height

Exceptional performance under intermittent, variable,
pulse, or high-amperage loads is a prime advantage of
the new static-magnetic, Sola Constant Voltage DC
Power Supply. Its design simplicity — possible because
of the mutual support and protection provided by the
combination of its three basic components — provides
compact size, low weight, and moderate price in pro-
portion to power output and performance.

Output of these power supplies is regulated within
*1% for line voltage variations of up to *=109,. They

SOLA

Convtn? Votlage

€C POWER SUPPLIES

are available in six stock models, in ratings ranging
from 24 volts at six amperes to 250 volts at one ampere.
Also, design-and-assembly service for special ratings is
offered to meet the specific requirements of equipment
manufacturers.

Your area representative, listed below, is part of a
nationwide organization maintained to provide you
with prompt service. He’ll be happy to supply further
information on stock or special Sola Constant Voltage
DC Power Supplies.

Write for Bulletin 7J-CV-235
SOLA ELECTRIC CO.
4633 W. 16th Street
Chicago 50, lllinois

CONSTANT VOLTAGE TRANSFORMERS ¢ LIGHTING TRANSFORMERS ¢ CONSTAMT VOLTAGE DC POWER SUPPLIES 7
SOLA ELECTRIC CO., 4633 West 16th Street, Chicago 50, lllinois, Blshop 2-1414 e BRANCH OFFICES; Boston, Mass.; Cleveland, Ohio; Kansas City,

Sola Electric (Canada) Ltd., Toronto 17, Ontario: 102 Laird Drive, Mayfair 4554

| S

66 Circle 36 Readers Service Card
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OAK :
rotary solenoids™ -

*Mfd. under license from G. H. LELAND, INC.

built for you separately
or in remote- controlled
subassemblies

meet the most severe
MIL specifications

In converting a straight pull to rotary motion,
Oak rotary solenoids give a high-torque, posi-
tive action, even under severe mechanical
operating conditions. Oak rotary solenoids are
compact, also, and help economize in wiring
and mechanical linkage on remote-control
devices. Three standard sizes in many varia-
tions cover a wide range of switching and light
mechanieal tasks. Oak also can supply any

TYPICAL OAK SUBASSEMBLY WITH component needed to accompany rotary sole-
ROTARY SOLENOID (MT273E BASE noids. Because Oak
BUILT FOR BENDIX RADIO DIV.)

engineers know the ap-

Oak stamps, draws, welds, and etches the aluminum plication possibilities of
chassis . . . builds the rotary solenoid switch . . . rotary solenoids inside
manufactures the screw machine parts . . . makes the and out, consult them
complicated cable harness . . . assembles all the parts early in the (lcsign stage.

- then runs life tests, heat and cold checks, and They can save you valu-
humidity chamber trials. able time. Write for a

Qak can offer you complete engineering and manu-
facturing facilities for electro-mechanical subassem- . g
blies, plus a knack for making complicated devices §olengld ‘bulletlp tlhat
producible. Time and again, Oak engineers have includes time-saving lay-
suggested changes that resulted in lower costs and out sheets.
better operation,

copy of Oak’s rotary

OAK MFG, CO,, Dept. G, 1260 Clybourn Ave., Chicago 10, ll..
Phonetc MOhawk 4-2222

Chicago, 1l Crystal Lake, 111 Chicago, 1. Elkhorn, Wis.

OA KMFG' ‘f#
CO.
SWITCHES « CHOPPERS « SPECIAL ASSEMBLIES - VIBRATORS « TUNERS

ELECTRONICS — October 1, 1957 Circle 37 Readers Service Card 67
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BALL BEARINGS

ror GIANT JETS
OR TINY INSTRUMENTS

From high-capacity mainshaft turbine bearings
of 'special steels and finish, stabilized for high
temperature operation, down to tiny precision
instrument bearings of exquisite accuracy—look
to New Departure as the source you can rely on.
For New Departure has the experience, the
equipment and the ability to produce the world’s
finest ball bearings.

BORE
B

FRAC- DEC-
TION IMAL

%a 0469

Turbine bearings with two-piece inner rings
in bore sizes from 25 to 220 millimeters, Send
for New Departure catalog ABC.

Precision instrument bearings in bore sizes
from %4 to % inch. Send for catalog PIB.

ERPARTURE
DIVISION OF GENERAL/MOTORS, BRISTOL, CONN.

NOTHING ROLLS LIKE A BALL

68 Circle 38 Readers Service Card Circle 39 Readers Service Card —p-
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A NEW Amperex FRAME GRID TUBE

It’s the
frame grid
construction

that makes
the difference...

m Higher transconductance

B Tighter Gm tolerance +2500)
(all tubes —Gm = 12,500 —2000)

B Low transittime
® Low capacitances

® Better g\rrd and plate current division

ADDITIONAL FEATURES
m Passive cathode for long life

® Ruggedized construction

m New ‘dimple’ anode

TYPICAL OPERATION

Plate Supply Volitage . 100 volts
Grid Supply Voltage . ... 2 . +-9 volts
Cathode Bias Resistor ... ... ..... 680 ochms
Plate Current 15 ma

Transconductance (min. 10,500; max. 15,000)
12,500 umhos

Amplification Factor - = 33
Equivalent Nolse Resistance ... ... 300 ohms
Grid Voltage (rms) . W 0.75 volts

4

{
L«
%‘ H

Amperex
FRAME GRID
(actual size)

Conventonal k%)
Tube
GRID

6922
FRAME GRID

In the Amperex 6922 Frame Grid, note the fine wires
under tension with the tight tolerances of the grid-to-
cathode spacing determined by the carefully controlled
diaineter of the centerless ground giid-support reds
and the frame cross-braces between these rods.

In conventional tubes, the grid dimensions are 0b-
taimed by stretching on a mandrel. The tolerance of
grid-to-cathode spacing is therefore dependcnt upon
this operation as well as the tolerances of the holez in
the top and bottom mica rod supports.

ruggedized, low-noise, broad-band twin triode

WHAT THIS MEANS TO THE DESIGN ENGINEER. ..

m Reliable radar cascode stages
® Higher speed computer operation
s Lower noise, higher gain RF amplifiers

& Minimum guaranteed 10,000 hour life

y ask Amperex

about “premium quality” frame grid tubes
for commanication, instrumentation
and industrial applications.

Amperex ELECTRONIC CORPORATION, 230 Duffy Avenue, Hicksville, L. 1., N.Y.

in Canada: Rogers Electronic Tubes & Components, 11-19 Brentcliffe Road, Leaside, Toronto 17

WWW.americanradiohistorv.com



Norden-Ketay presents
a SUpPerior new

synchro . . .

1

OQRDEN-KETAY RPORATION

|
: THE 3 FUNCTION, 3 MINUTE
| QUADRATURE BAR SYNCHRO
size =23 |

R R —

3SYN as a TORQUE TRANSMITTER |

® Twice the torque gr:dieh;—‘(o.25 0z-in) of

. il 0.13) dri :

3-IN-1 VERSATILITY: TORQUE TRANSMITTER  poncor mil synchros (0.13) drives o

accurately.

TOROUE RECE'VER ° CONTROL TRANSMITTER ® More than twice the electrical accuracy

(3’) of mil synchros (8').

STANDARD MIL s |
FUNCTION UNITS 3SYN SYNCHROS 3SYN as a CONTROL TRANSMm i
NKC TYPE. DESIGNATION 113CF2A 113F2B/113C2A ® Peﬁer regula.h.on with I.ess HRYIRCOREER
improves efficiency, drives more trans-
Number of Phases } RB’}B%R :1; :1’ formers.
EXCITATION PHASE Rotor Rotor ® 3-minute accuracy surpasses mil synchro
I
FREQUENCY cps 400* 400 performance (8').
VOLTAGE RATING volts 115/90 115/90 . ]
- 3SYN as a TORQUE RECEIVER
Maximum lnput} CURRENT amps 0.92 1.21 - o .
POWER watts 75 9.4 ® Twice the receiver accuracy (+1%° error)
INPUT IMPEDANCE ohms 138/86.4° 105/86.6° compared with standard mil synchro
0
Maximum Null Volts } ;8;# ks 15%0 17050 (i] e"or). 8 g
- my ® One-half the damping time (1 sec) com-
: .«] STATOR ohms 3.93 5.86 ~ ared with mil synchro (2 secs).
DC Resistance at 20 C} ROTOR P ioa 29 P Y o( )
MOMENT OF INERTIA oz-in2 0.45 0.43 ‘ PLUS
FRICTION TORQUE AT . C e . .
20°C MAXIMUM oz-in 0.1 0.1 3SYN minimizes problem of ‘spares’, since
ELECTRICAL ERROR, MAXIMUM minutes +3 -8 it is mterchangeabie with mil torqug
transmitters, control transmitters, an
RECEIVER ERROR, MAXIMUM d 0.5 g ’
SErees L torque receivers. Moreover, 3SYN does
TORQUE GRADIENT, MINIMUM oz-in/deg 0.25 013 not merely equal, but excels the critical
DAMPING TIME, MAXIMUM sec. 1 2 ratings of standard mil synchros in each
OPERATING TEMP. RANGE “C 55 to 455 55t 55 of those three functions.
WEIGHT oz. 21 21
MILITARY DESIGNATION 23TR4a/23TX4a man’y
% Co
* Although this synchro is rated at 400 cps, 3SYNs are available to S\(\ be
youlr order to operate at any frequency from 400 cycles to 10,000 & 6}.
cycles.

t The normal temperature range of —55°C to +55°C can be extended
to 14,0°C on special order.

exte

-~
.
-
i
o
©w

* NARAK
NORrRDEN \ (WK ETAY

For full data and application engineering on the 3SYN synchro, write to. Sales Offices: Stamford Conn. | Chicago
Norden-Ketay Corporation, Western Division, 13210 Crenshaw Blvd., Gardena, Calif. Washington, D.C. | Dayton, Ohio | Los Angeles

70 Circle 40 Readers Service Card October 1, 1957 — ELECTRONICS
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B o od
ELLIS AND WATTS PRODUCTS, I

P.O. Box 83, Cincinnati 36, Ohio.

Eilis and Walls also design and build custom
air conditioners, liquid coolers and heaters,

dehumidifiers, wave guide dehumidifiers, laboratory

temperature and humidity control units.
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the FIRST Family of

voltage-digital converters
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An instrument unexcelled for ground
facilities, the Model B DATRAC
features field-proven reliability; .05%*
accuracy; conversion time of
usec. /bit; bi-polar input of +1, 10,
100 volts Full scale; straight binary
models up to 17 bits or 3-place binary
coded decimal; fully reversible.

— it A tool designed specifically for
MODEL B DATRAC — for ground facilities indushy, the TRANSICON DATRAC,

utilizing the latest proven semicon-
ductor and magnetic circuit techniques
(it employs no vacuum tubes), features:

@ provision for scaling, linearization,
and limit comparisons

@ conversion rate: any from 5
usec. /bit to ®

@ absolute accuracy: .05%*

® bi-polar input with £10 volts
full scale

@ in-line visual readout optional

e 3-4 decimal digit and 12-16 bit
straight binary models

@ absolute value output indication

o fully reversible

An equipment of proven accuracy and
reliability for airborne systems, the
MINIDATRAC, qualifying under the
applicable portions of MIL-E-5272
and MIL-E-5400, features .1%* accu-
racy with a conversion rate of 2
usec. /bit, capable of inflight digital
recording or pulse code modulated
telemetery.

MINIDATRAC — for airborne systems

* 414 least significant digit.

Write for engineering data sheets on
each of the DATRAC converters

First in data control

Epsco, Incorporated, 588 Commonwealth Ave., Boston 15, Mass., 108-03 Queens Blvd., Forest Hills 75, N. .
For service in the West: Epsco Service Corp. of California, 1722 Westwood Blvd., Los Angeles 24, California
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SOUND-LEVEL
METERS
Types 1400 & 1408

NOW

AVAILABLE !

A new series of leaflets
featuring the application of

DAWE

ELECTRONIC
INSTRUMENTS

to the following ir\dustries(.f—

TEXTILE - OIL - AUTOMOBILE
AIRCRAFT - CHEMICAL - BUILDING
POWER GENERATION - PRINTING
COMMUNICATIONS -+ WORKSHOPS

L3

STROBOSCOPES =
Types 1200, 1201, 1202, 1206, 1207 & 1210 Y

THICKNESS

GAUGES
Types 110F, 1101/1, 1107 & 1108

TRANSPORT - SHIPPING DYNAMIC
IRON & STEEL BALANCING
MACHINES
Write for your cOopy now Types 1250,
«tgting the industey 1n 1251, 1252
which you ore & 1253

interested

Full Technical Data From:
THE HICKOK ELECTRICAL INSTRUMENT

co.
VIBRATION o
10514 Dupont Avenue e Cleveland 8, Ohio
V|S|G%UGE _ITNDI'EI?TOR In Canada: Dawe Instruments Lid.
Type 10 ype 1654 Bank St.,_Ottawa 1, Ontario
it 4
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Single New Rectifier Outperforms

12 full size
conventional

Radio Receptor HC D Petti-Sel
Industrial Type Selenium Rectifiers

Because the exclusive Siemens vacuum process eliminates the

Produced by the improved new need of an artificial barrier layer, it is possible for Radio

vacuum process developed by Receptor to offer smaller cell sizes operating at high current
Siemens of West Germany and density, yet with lower voltage drop. In actual dimensions
now manufactured exclusively this means that just one RRco. HCD rectifier measuring 8” x
by Radio Receptor in the U.S. 16” x 25”, rated at 26V AC, 4500 amps DC, replaces {welve

usual stacks 6” x 714” x 10”.

RRco. Petti-Sel rectifiers do far more than save space. They
reduce assembly time, require fewer connections and cost
less per ampere. Their dependability has been proved for

Smaller cell sizes

Lower voltage drop

No artificial barrier years in European circuits and the outstanding electrical
Negligible aging with characteristics are not even approached by other standard
an estimated life of cells available today. For further information please write

100,000 hours! today to Section I-10R.

Semiconductor Division
RADIO RECEPTOR COMPANY, INC.

Radio and A Subsidiary of General Instrument Corporation

lectromi
e omsc'iln’zchz;)c;; 240 WYTHE AVENUE, BROOKLYN 11, N.Y. s EVergreen 8-6000
Radio Receptor products for Industry and Government:
Germanium and Silicon Diodes, Selenium Rectifiers, Thermatron Dielectric
Heating Generators and Presses, Communications, Radar and Navigation Equipment
ELECTRONICS — October 1, 1957 Circle 45 Readers Service Card 75
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tT.M. REG. U.S. PAT. OFF WARD LEONARD
*T.M.REG, U.S. PAT. OFF,

Nichrome V limiting resistor solves

(2) silver-graphite brush
<_0 (3) Nichrome V resistor

(4) vitreous enamel
(5) autotransformer winding
Path of circulating currents (6)

showing blocking action of
Nichrome V resistors (3)

age old brush problem in Ward Leonard Dimmers

This Ward Leonard 6.6 KW Radiastat! Dimmer is cssentially
a specially designed core type autotransformer whose output
voltage is linear, furnishing smooth, stepless control from maxi-
mum to zero. Other notable features are: Highest rating in
smallest size and longer, maintenance-free life.

Nearly all adjustable autotransformers depend upon carbon
brushes to limit the short-circuiting current which occurs when-
ever the brush straddles two segments, However, in the Radia-
stat Dimmer, circulating currents are kept to a minimum in a
unique way, permitting use of self-cleaning, self-lubricating, low
resistance silver-graphite brushes.

In the Radiastat, cach segment is electrically connected to
its respective turn of the winding through a Nichrome V cur-
rent limiting resistor. During commutation, the main winding
is protected against burnout from high short-circuiting currents,
thereby eliminating external resistors or high resistance brushes.

76 Circle 46 Readers Service Card

These all important resistors (one for each segment) connect
to the segments beneath the vitreous enamel and run out and
up to connect with the winding. They protect every step of the
Radiastat, regardless of the contact arm position—drop a penny
or a nail across adjacent segments—there’s no pouff! no burnout!
The Nichrome V circulating current resistors completely safe-
guard the unit.

Nichrome V is used because it supplies a specified ohmage
in a #10 wire 3%¢” long; bonds well with the vitreous enamel;
is highly resistant to heat and corrosion, and easily withstands
severe current surges.

Driver-Harris now produces 132 different high nickel alloys
in many different forms and in hundreds of sizes for almost
every kind of industrial application. Do you need help with a
special alloy? Tell us about it and if we haven’t got it, we’ll
develop it for you.

Drver-Harris Compomy

HARRISON, NEW JERSEY . BRANCHES: Chicago, Detroit, Cleveland, Loulsvitie

Distributor: ANGUS-CAMPBELL, INC., Los Angeles, San Francisco
MAKERS OF THE MOST COMPLETE LINE OF ALLOYS FOR THE ELECTRICAL, ELECTRONIC, AND HEAT-TREATING INDUSTRIES

In Canada: The B, GREENING WIRE COMPANY, Ltd., Hamlilton, Ontarly

Circle 47 Readers Service Card—)-
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@ MINIATURIZED SEALED RELAYS

L Soiy dﬁauw_;éi

VIBRATION...yet normal operation

receipt of order—plus—immediate serv-
ice on samples and prototypes.

No—we don’t use paint mixers to meas-
ure the vibration resistance of General
Electric miniaturized sealed relays. But,
it is a dramatic illustration of the punish-
ment G-E hermetically sealed relays can
—and do—withstand.

The best of laboratary equipment is
used to measure this vibration resistance,
and the results prove—General Electric
voltage-calibrated Micro-miniature re-
lays withstand vibration of 20 G’s ac-
celeration from 55 to 2000 cycles (.125
inch excursion from 10 to 55 cycles).

Excellent vibration' resistance is just
one of the many “plus” features—such
as high- and low-temperature operation,
high shock resistance, and rugged con-
struction—you get with all Miniature,
Sub-miniature, and Micro-miniature G-E
sealed relays. Today, General Electric
relays are proving their reliability on a
variety of military and industrial elec-
tronics applications.

What’s more, you get all of General
Electric’s complete line of standard-listed
relays on only 3-week skipment from

For further information, contact your
G-E Apparatus Sales Office—or—write to
General Electric Co., Sect. 792-7, Sche-
nectady 5, N. Y., for complete relay
data. Specialty Control Dept., Waynes-
boro, Va.

Progress Is Our Most Important Product

GENERAL &D ELECTRIC
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ORDINARY LAMINATE
AFTER BLISTER TEST

NEW COPPER:-CLAD MIZTARTA
AFTER .SAME TEST

New copper-clad MICARTA®
takes dip solder bath without blistering!

New H-3032 copper-clad MICARTA® cuts costs
and production time of printed circuits. Copper-
clad MICARTA speeds up soldering, without the
normal accompaniment of an increase in rejects
and missed connections. It can be cold punched
without cracking or chipping.

The laminate won’t blister even when dip
soldered for 10 seconds at 500°F! Examine the
two close-up photographs. One shows an ordi-
nary laminate after a laboratory test. Note
the blistering, then look at the MicarTa dip
soldered for the same length of time—and
there is no blistering!

A special adhesive is used which has the same

high electrical properties, solvent resistance and
low moisture absorption as the MICARTA
laminate itself. Actually, adhesive strength is
increased during soldering.

Because of a new adhesive process, copper-
clad MICARTA keeps its high bond strength—
from 10 to 18 pounds versus an industry stand-
ard of six pounds—even after heating and
cooling is repeated many times. This is especially
valuable for electronic circuits.

Copper-clad MICARTA may be the answer to
your circuit assembly problem. Write for further
information and technical data to Westinghouse
Electric Corp., MicarTA Div., Hampton, S.C.,

J-06624-X

you cAN BE SURE...i l‘l"S%StillghOHS@

Circle 48 Roeaders Service Card
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Tuning Fork Resonators, the ultimate in
precision audio frequency control.

PHONE OR WRITE

for complete information regarding component
type Tuning Fork Resonators, and variously
packaged Frequency Standards, Oscillators,
Drivers, and Frequency Dividers.

PHILAMON LABORATORIES |INC.

Tuning Fork Controlled

90 Hopper Street, Westbury, Long Island, N. Y. EDgewood 3-1700
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New RCA transistorized microphone
provides high fidelity response
with an output comparable
to carbon microphones. [t
uses three A-B composi-

tion resistors.

ALLEN-BRADLEY RESISTORS <

The reliability of your product is no better than
the reliability of the components you use. That’s
why it is sound design procedure to specify Allen-
Bradley hot molded resistors. They are recognized
by electronic engineers throughout the world for
their conservative ratings and stable characteris-
tics. The solid molded insulating jacket assures
superior humidity resistance after subjection to

Allen-Bradley Co., 110 W. Greenfield Ave., Milwaukee 4, Wis.
\ In Canada—Allen-Bradley Canada Lid., Galt, Ont,

high humidity for long periods of time . .. as nor-
mally encountered in actual practice. These re-
sistors cannot “open circuit.”

You cannot go wrong with Allen-Bradley quality
components—composition resistors; ceramic ca-
pacitors, and ferrite parts. Write for technical
information, today.

\%
-3

1/10wa"\-\
N

A-B
HOT MOLDED
COMPOSITION

RESISTORS

Available in all RETMA
values from 2.7 ohms
to 22 megohms

Type ES—1 watt.
Hermetically sealed

Ya WATT RESISTOR

Type CB—only 1, inch long.
Hot molded insulating
jacket. Rated at 70°C.

Circle 50 Readers Service Card

ALLEN-BRADLEY

HOT MOLDED. COMPOSITION RESISTORS

N

2= quaumye—
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a complete line of nylon
jacks, binding posts, and
solderless plugs!

o Shack-proof mylon consruction—won't chip or
crack with the hardest usage.

o Provides high voltage insslation—voltage break-
downs up to 12,500 volts DC.

o Highly resistent to extremes. of heat, cold, and
moisture.

o Plugs designed for simp ified, solderless connec-
tion of up to 16 gauge stranded wire.

e Available in 13 bright colors for coded applica-
tions. (Seé ctart below.s

o Economical—simple, functional engineering de-
sign gives you top qua.ity at low cost.

UNITS SHOWN ACTUaL SIZE

CONNECTOR TYPE DIMENSIONS DESCRIPTION

NYLON TIP PLJG {Patent Pending) Completely insulatex, sleeve is molded of tough

nylon and will nct chip or crack even when ubjected to extreme temperature changes.

Recessed metul head prevents exposure of metal surfaces when engaged in any

standard tip jatk. Current rating: 10 amps. Metal pa-ts are nickel-plated brass.
105-301 to -313 Designed for so derless connection of up o 16 gauge swanded wire.

NYLON TIP JACK (U.S. Pat. No. 2,704,257) Completdy insulated nylan body with

machined be-ylium capper contact. Current rating: 10 amps. Voltage breakdown:

11,000 volts DC. Capacity to 1/3” panel: 2.0 mmf. Contect is silver-plated —recessed

in head. Solcer terminal is hot tin dippec. Single 4 ”-32 nut furnished for mounting
05-601 to -613 ) —no auxiliary mounting hardware needed. Mounts in *7/64” dia. hole.

‘ I NYLON JACK AND SLEEVE {Jack—UJS. Pat. No. 2,704,357) Complete assembly
includes a stancard nylon tip jack less mcunting nut witt an inside threaded, molded
nylon insulating sleeve. Ideal for patch cards, this assembly is also excellent for panel

105-701 o0 -713 mounting wh2re an insulated rear connedion of o paned mounted tip jack is desired.

NYLON TIP JACK New low cost insulat=d tip jack. Body malded of tough, low-loss

nylon. Forme 1 siver-plated phosphor brorze contact. Cuerent rating: 10 amps. Valtage

breakdown: 9,00 volts DC. Capacity "o ¥4 " paonel: 2.0 mmf. Single 14"-32 nut

furnished fo mounting—no auxiliary mcunting hardware needed. Mounts in 17/64”
105-801 to -813 dia. hole or dauble flat hole.

) NYLON BANANA PLUG (Patent Pencing) Compact high voltage insulated plug
) for a wide variety of applications. Curret rating: 10 amps. Easy solderless connection
s I of up to 16 caige stranded wire. Nylon insulating sleev= retains strength and low-loss
. characteristics over a wide range of temperatures. Bcdy and pin are of one-piece

108-301 to -313 nickel-plated krass with high grade nickel-silver sprinas.

-3z T80
i O NYLON BANANA JACK Completel insulated, molded nylon body. Current
7 SEETY rating: 10 am>s. Voltage breakdown: 12,500 volts DC. Capacity to 1/16” panel:
it 1.5 mmf. luse‘t is cadmium-plated. A:commodates banana plugs of a nominol
= / diameter o- .175". Single 5/16"-32 nut furnished for mounting—no auxiliary mount-
108-901 to -913 s ing hardwere needed. Mounts in 21/6~" dia. hole.

166 0.1 g DEEP HOLE NYLON B'NDING POST (Patent Perding) Compait, completely insulated, pre-

086 3 HOLE assembled 6-way binding post. Molded nylon body. Shank is silver-plated brass—

= Ve thumb nut s self-captivated and canneot be removec. Insulation resistance greater

Eﬁiv-—f C than 200 mej. after MIL-T-5422B hunidity test. Votage breakdown: 8,000 volts

& N DC. Curreet carrying capacity: 15 amps. Capacity "o 13" panel: 3.3 mmf. Single

- I 5/16"-32 nut furnished for mounting —no auxiliary mounting hardware needed.
111-101 to -113 iz X Mounts in 21,64" dia. hole, "D" hole, >r double-flat hole.

COLOR CODING BY CATALOG NUMBER All nylon connectors are available in the
colors indicated at right. Cctalog numbers ending in 1 {for excmple 105-301) indicate
white; 2—red; 3—black; 4 —dark green; 5—light blue; 6—crange; 7—yellow; 8—
brown; 9—light green; 10—dcrk blue; 1—ivory; 12—violet; 13—grey.

C Johnson also manufac-

tures o complete line of s andard connectors in

addition to the nylon line llustrated above. For

complete infcrmation on these as well as other &

quality Johnson electronic components write for 4 116 SECOND AVENUE SOUTHWEST « WASECA, MINNESOTA
your free cepy of our current component catalog. -
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oUTPUT

AIRPAX PRODUCTS

BALTIMORE, MD. FORT LAUDERDALE, FLA.

SYNCHRONOUS DEMODULATO!

TOL UNLESS OTHER SPEC. ANGLE::

SLINEAR:E:

oare 15,AUG.57

PART NO. T

SYNCHRUNOUS RING DEMODULATORS HAVE HIGH ACCURACY

Accuracies as high as 9 minutes can be obtained
with Airpax demodulator Type D-5170. The in-
ternal parameters of this unit are optimized for
maximum accuracy. Under rated extremes of tem-
perature, reference voltage, and reference frequency,
null error will not exceed 15 minutes.

Here, indeed, is the component you are looking
for to use in your high performance positioning
servo. It is complete and compact. Type D-5170
is especially recommended for null seeking systems;
it has a highly accurate null. Type D-5171 has a
wider linear range and is suggested for use in pro-
portional control systems.

You probably have an application coming up in
which one of these precision-made components can

replace considerable circuitry. We have engineering
data ready for you; just write to

DEMODULATOR
CHARACTERISTICS

Synchronous demodulators Types D-5170 and D-5171
are transformer coupled ring rectifiers.

Input: Modulated 400 CPS not to exceed 40 RMS volis.

Output: Unfiltered polarity reversible DC into 125-0hm
load. With 1 RMS Volt Input the output is:

Type Output Current
Number in Microamperes
D-5170 240
D-5171 180

These outputs are within +10% of specified values,
and are linear within 3% for inputs below 1 volt for
Type D-5170 and below 3 volts for Type D-5171.

Reference: 26 2.6 RMS volts at 400 =40 CPS at
about 3.2 ma.

Stability: 5% or better.

Zero Error: Less than -=5 microamperes output into
125-0hm load.

Temperature: —55 C to +85 C.

Shock and Vibration: 30 G shock for 11 milliseconds
and vibrations of 10 G from 10 to 2000 CPS in all
directions.

Enclosure: Hermetically sealed with octal-pin base,
weight about 7 oz., seated height 2 inches, diameter
1%, inches.

AIRPAX PRODUCTS CO., CENTRAL ENGINEERING DIV., CITY OF PLANTATION, FORT LAUDERDALE, FLORIDA

80B Circle 52 Readers Service Card
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Microwave cooking shaves hours from food preparation time. This is a home-type electronic oven developed by Raytheon for production by appliance manufacturers.

Meals in minutes by electronics-
in permanent magnet equipped range.

Microwave energy does the cocking

in this domestic electronic oven based
on Raytheon’s “Radarange” for the
restaurant industry. Microwaves are
far higher in frequency than
broadcast waves—fact, the mag-

netron tube (at left) steps
up the vibrations to an incred-
ible 2,450,000,000 times a second !
A vital part of the magnetron is

[CRUCIBLE]

Permonent magnet is C-shaped
casting at right of magnetron;
box an top is filter assembly,

the Crucible Alnico permanent magnet shown in the i;;;ty

This is one of many practical applications for Crucible
Alnico permanent magnets. Crucible has been a leading pro-
ducer of permanent magnets, known for their consistently
higher energy product, ever since Alnico alloys were devel-
oped. You can now order them sand cast, shell molded, or
investment cast to every size, shape, or tolerance needed.

It's why an increasing number of manufacturers find the
answer to their magnet problem at Crucible. Crucible Steel
Company of America, The Oliver Building, Mellon Square,
Pitisbwrgh 22, Pa.

first name in special purpose steels

Crucibie Steel Company of America

WWW.americanradiohistorv.com



These shielded coil forms offer the utmost in reliability due to their unique design and construction. Dimensions when mounted, includ-
ing terminals, are: LS-9, %" diameter x 14" high; LS-10, 5" x 1%,"; LS-11, %" x 74,". Each form mounts by a single stud. The
I.S-12 is a square type for printed cireuits and measures 18" x 14" x 14”. Single layer or pie-type windings to your specifications.

Reliability — under any condition!

CTC miniaturized shielded coil forms
are highly shock resistant. With me-
chanically enclosed, completely shielded
coil windings, they bring all the rugged-
ness and dependable performance you
require for your “‘tight spot” applica-
tions — IF strips, RF coils, oscillator
coils, etc.

CTC combines quality control with
quantity production to supply exactly
the components you need, in any
amount. CTC quality control includes
material certification, checking each
step of production, and each finished
product. And CTC quantity production
means CTC can fill your orders for any
volume, from smallest to largest.

For samples, specifications and prices,
write to Sales Engineering Dept.,
Cambridge Thermionic Corporation,
437 Concord Ave., Cambridge 38,
Mass. On the West Coast contact E. V.

82

Roberts and Associates, Inc., 5068 West
Washington Blvd., Los Angeles 16, and
61 Renato Court, Redwood City, Cal.

TYPE SPC phenolic and ceramic printed circuit
coil forms can be soldered after mounting. Phen-
olic forms: ¥ ” high when mounted, in diameters of
.219” and .285”. Ceramic forms: !4 ” diameter, in
mounted heights of 5" and 1%s”. with !%,”
powdered iron core, and collars of silicone fibre-
glas. Forms come with threaded slug and terminal
collar. Units mount through two to four holes, as
required. Available as forms alone or wound as
specified.

CAMBRIDGE THERMIONIC CORPORATION

makers of guaranteed electronic components
custom or standard

October 1, 1957 — ELECTRONICS
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Model DK-102

®Reg. U.3. Pat, Off.

For top precision performance in the oscillator field
i’s elin oscillators that can speed your results, save
dollars! Ideal for pre-flight missile system checkouts,
power source for all “bridge type” transducers, pre-
cision 400 cycle gyro testing, special power sources,
time correlations, etc.— wherever you need “tuning
fork” Frequency Stability, Absolute Voltage values,
extremely low Output Impedance, Ultra-low Distortion
and High Power Capacity!

FREQUENCY

250 CPS. to 15,000 CPS.

POWER
SPECIFICATIONS:

VOLTAGE
10, 30 & 100 voits RMS.

All with floating, center tapped output.

DISTORTION

Model DK-102R

0.01% maximum noise

PRECISION

2 Watts (DK-102, DK-102R).
6 Watts (DK-106, DK-106R).

0.1% maximum harmonic content
0.05% maximum AC hum

POWER OSCIiILLATOR

Pat. Pending. ‘

The &lin Precision Power Oscillator gives you all this
through an exclusive High-Q LC tuned circuit and

special voltage-sensitive bridge combined in a circuit
employing a large amount of negative feedback.

Standard model —2 watts power output (6 watt model,
DK-106) at fixed audio frequencies between 250 {o
15,000 cps. Special models available in higher power
capacities and at other frequencies or to customer
specifications. Write for literature TODAY'!

FREQUENCY STABILITY

+0.5% maximum, under usual
lab ambient conditions.

+0.02% maximum, per =10 volts
variation in line voltage.

--0.05% maximum, zero to full load.

AMPLITUDE STABILITY

--0.1% maximum, under usual
ambient conditions.

+0.02% maximum, per =10 volts
variation in line voltage.

+0.2% maximum, zero to full foad.

PRICE: from $295.00

ELIN LEADS A “DOUBLE LIFE” of quick-change versatility providing fast modification
from a DK-102 (cabinet model) to a DK-102R for rack mounting! All models are smartly styled,
compact (5%"Hx 9”D x 16%"W) and built to give reliable, trouble-free service. 115V AC

plug-in power is made to either lugs or AN adapter at rear of chassis!

BB
elln«/ELECTRONICS INTERNATIONAL CO.
145 West Magnolia Boulevard, Burbank, California
Special Products Division of

ELECTRONICS — October 1, 1957

nternational Electronic Research Corporation. Burbank, California
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~4 ¢+ +.YOU SHOULD KNOW
THERE Is A MORE ACCURATE

VOM

MODEL §30-A

o veur
_owns ste veT

— @
(;AUTION ON HIGH VOLTS
v d
6006 UFF ~_16§)33
1200 § W
o | 300—" [ ¢
\

TRIPLETT FEATURES:

%% resistors—molded mounting for resistors and shunts
allows direct connections without cabling. (No chance for
shorts—longer life and easy-to-replace resistors in their
marked positions.) King sized recessed knob for the single
selector switch for both circuit and range—just turn and
make reading.

Resistance ranges are compensated for greatest accuracy
over wide battery voltage variation.

33 RANGES:

12D.C.-A.C.Volts (20,000 ohms per volt DC, 5000 ochms per
volt AC.); 5 Current Ranges; Resistance from .1 Ohms to
100 Megohms; Decibel and Output readings.

i V.O-M |
l or Bench

631 630-NA 630 630-A 310

Combination For Best Testing The Popular A Good Lab and The Smallest

V-O-M—VTVM i Around the Lob, All-Purpose Production Line | Complete V-O-M
Production Line V-O-M

with Switch

i

| MODEL 680-A $54.50

Hil i i

1% % accuracy . . .

mirror scale

to eliminate any possible parallax
and give you readings with the same
laboratory accuracy that is built
into the instrument.

i

This VOM is truly what laboratories
buy when they must have the best.
Model 630-A is prized in

782 industrial laboratories

115 research laboratories

237 development laboratories

and is owned by over 300 engineering

consultants and used for critical production

630-T
For Telephone
Service

Circle 56 Readers Service Card

line testing and in the maintenance of
automation equipment by over 1100
manufacturers of all types of products.

TRIPLETT
ELECTRICAL
INSTRUMENT
COMPANY
Bluffton, Ohio

Burton browne advertising

666-HH

Medium Size

666-R
Medium Size
with
630 Features

625-NA
The First V-O-M

for with 10,000
Field Testing Ohms/Volt AC

October 1, 1957 — ELECTRONICS



VARIAN ANNOUNCES...

Overseas Microwave Tube Representatives

REGULATION-MESURE
Brussels;
22, Rue St. Hubert

TAGE OLSEN A/S
Copenhagen 5;
Centrumgarden, Room 133
6D, Vesterbrogade

DENMARK

LIVINGSTON LABORATORIES, LTD.
London N. 19;
Refcar Street

ENGLAND

JIVECO ELECTRONICS
Poris 16e;

21, Avenvue Victor Hugo

FRANCE

HOLLAND
ITALY
JAPAN
NORWAY
INGENIORSFIRMAN MAGNETIC AB
Stockholm C;
Stora Nygatan 39
MAX PAUL FREY
Koniz-Bern; Hongweg 27

SCHNEIDER-HENLEY & CO.
Munich 59;
Gross Nobas-Str. 11

I.R.C.A.
Voorburg;
92 Paradysstraat

HENRY C. MILANO
Torino;
Vio Cesare Battisti, 2

MARUBUN CO., LTD.
Chuo-Ku, Tokyo;

No. 1, 2-Chome
Odenmacho, Nihonboshi

MORGENSTIERNE & CO.
Oslo;
Collets Gote 10

These companies, representing

Varian Associates — world’s largest manufacturers
of klystrons — are ready to provide complete
sales and engineering service for your

microwave tube requirements and to supply

you with dependable

Varian KLYSTRONS
Varian TRAVELING WAVE TUBES
Varian BACKWARD WAVE OSCILLATORS

VARIAN 253082l

i1

PALO ALTO 1, CAL!IFORN

Representatives in oll principol U.S. cities

KLYSTRONS, TRAVELING WAVE TUBES, BACKWARD WAVE OSCILLATORS, LINEAR ACCELERATORS, MICROWAVE SYSTEM COMPONENTS,
R. F. SPECTROMETERS, MAGNETS, MAGNETOMETERS, STALOS, POWER AMPLIFIERS GRAPHIC RECORDERS, RESEARCH AND DEVELOPMENT SERVICES

ELECTRONICS — Octoher 1, 1957 Circle 57 Readers Service Card

www.americanradiohistorv.com



Another Example of CREATIVE MAGAMP ENGINEERING By Westinghouse
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World's Lightest Magnetic Amplifier
Regulator Unit. .. Capable of Voltage
Regulation Plus or Minus 1 Volt up to 120°C.

The high altitude missile-carrying CF-100 Mark VI,
designed and developed by Avro Aircraft Ltd., of Canada,
is undergoing advanced flight testing. Complete
dependability and fast response are critical in control

and power supply components for these all-weather
aircraft. That's why Westinghouse transformer-rectifier
unit with MAGAMP* static control was specified — it
assures electrical system reliability over a wide

range of temperatures and altitudes on aircraft and
guided missiles.

Using a 12-phase amplifier and silicon rectifiers,
Westinghouse can obtain an output of 5.6 kw .. . yet

the unit occupies less than one cubic foot and

weighs only 62 pounds. By designing reactors that

will operate at 200°C internal temperatures, Westinghouse
engineers are able to provide the only magnetic

amplifier voltage regulator on the market that will
operate at a sea-level temperature of -55°C to +120°C.

This is an example of Westinghouse creative

MAGAMP engineering to solve today’s problems and
tomorrow’s applications. For information or
engineering assistance on your specific control
problems, call your Westinghouse sales engineer, or
write Westinghouse Electric Corporation, P.O. Box 868,
3 Gateway Center, Pittsburgh 30, Pennsylvania.

*TRADE-MARK J-22030

MAGAMP STATIC
REGULATOR CHARACTERISTICS
‘ INPUT
© 190 to 210 volts rm-3 phase

ouTPuUT

28 volts at 200 amperes
FREQUENCY RANGE

380 to 420 cps

RIPPLE

1.5-voit peak ripple
TRANSIENT RESPONSE
0.2-second maximum
EFFICIENCY

Minimum of 80% at full lood
‘PERFORMANCE

As specified in MIL-E 5272 A
LIFE

1,000 hours minlmum with no
maintenance or adjustments.

[
Ay
” [
haa “
5@»

P
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You can depend on Truflex parts!

e Truflex parts and sub-assemblies are
engineered to your specifications,
ready for installation.

Every piece — in lots of 10 or 10,000 —
is a duplicate of the original . . . eliminating
rejects and costly assembly adjustments.

® Production problems, special equipment,

Illustrated is one of many parts being
produced by General Plate’s Truflex
Thermostat Metal Department. To- -
day, hundreds of manufacturers rely
on General Plate’s years of processing

experience for thermostat metal parts
that control, compensate and indicate
temperature.

and prolonged experimental work are all
eliminated when you use Truflex parts.

® If you prefer to make your own parts,

Truflex Thermostat Metals are available
in extra long coils or flat strips

Here are other typical Truflex formed parts and sub-assemblies. manufactured to your exact specifications.

Send us a drawing of
your thermostat

METALS & CONTROLS B CORPORATION Iooizwiindis

You can profit by using General Plate clad metals.

) . e ) Thermostat Metal
~ General Plate Division 1310 Forest Street, Attleboro, Mass.  can do for you.

FIELD OFFICES: NEW YORK., CHICAGO. DETRO!T. MILWAUKEE. LOS ANGELES
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PERFORMANCE PROVEN

... FOR OVER 25 YEARS

O

. )

17 RESISTORS

and

H-H Long-Life Resistors

Blue Ribbow Resistors

Fugged blue ribbon resis-
tors provide higher watt-
ege ratings per unit, save
space and weight. Con-
struction features high
temperature, vitreous
anamel, crazeless coating
for maximum moisture re-
sistance. Aluminum thru-
bar distributes heat uni-
formly.Corrosion resistant
and vibration-proof.

Gray Line Resistors

These depzndable resis-
tors feature high tempera-
ture gray enamel coating
and stronger core for
extra dependability under
the most extreme operat-
ing conditions. All wire
connections on H-H Long
Life Resistors feature all
welded construction. The
fixed, ferrule and adjust-
able types meet MIL-R-26
specifications.

Hardwick Hindle quality components offer circuit
designers and engincers exclusive electrieal and
mechanical features. These design “plus” factors

provide complete dependability where severe
operating environments are encountered in
commercial or military service. Complete data
on H-H Rheostats and Resistors is avatlable on
request. Call or write for illustrated resistor

and rheostat catalogs today!

Standard stock items available for

immediate delivery from authorized

local electronic parts distribu

The Mark of Quality Since 1924

ELECTRONICS — October 1, 1957

tors.
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/|| RHEOSTATS

TYPE A RHEOSTATS (25 Watts)

Functions smoothly under
the most adverse condi-
tions. Terminals of strong,
corrosion resistant alloy.
are permanently welded
to winding form. Wound
ring is made an integral
part of the refractory base
by vitreous enamel. Shafts
are insulated. Three ter-
minals permit use as po-
tentiometer or rheostat.

TYPE AM RHEOSTATS (25 Watts)

LA

Featuring porcelain-vitre-
ous enamel construction,
Type AM rheostats are ex-
ceptionally rugged, com-
pact and possess excellent
heat dissipating character-
istics. Resistive element
is wound on a flat, pure
mica form, placed within
a refractory base and com-
pletely embedded in vitre-
ous enamel.

TYPE AMS RHEOSTATS (25 Watts)

This type Hardwick Hindle
Rheostat includes all the
electrical and mechanical
advantages featured in the
Type AM with lug termin-
als. However, Type AMS
Rheostats incorporate
screw type terminals.

High temperature enamel
affords maximum safety
under overloading. H-H
bus-bar construction pro-
vides ample resistance,
ample safety under max:-
mum current require:
ments. Constant pressure
contact arm provides trou-
ble-free operation.

40 HERMON ST., NEWARK 5, N.J., U.S.A.
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RCA Cherry Hill center studies TV interference

in 35 ACE shielded enclosures

FCC regulations governing receiver
radiation specifically state that r-f
interference in the frequency range
of 450 ke to 25 mc cannot exceed 100
microvolts as measured on the power
line connected to the TV receiver.
RCA thoroughly tests the prototype
of every TV set it manufactures,
both color and black and white,
against these FCC regulations. And
it’s all done with great accuracy in
one of the thirty-five Ace enclosures
at RCA’s modern Television Engi-
neering Laboratories at the Cherry
Hill Center, Camden, N. J. Actually
the largest number of shielded en-
closures ever installed at one site,
these represent an important part of
one of the best equipped engineering
laboratories in the world.

90

Here, thorough shielding is a
must, for numerous engineering tests
involving interference are often
under way at the same time. Other
receiver studies carried out in these
rooms include tests for gain, selectiv-
ity, sensitivity, and general circuit
design.

Each of the Ace RFI-Design*
rooms is constructed of prefabri-
cated galvanized steel panels and
frames with special r-f leak-proof
doors of the same material. They
provide over 100 db attenuation at
all frequencies from 14 ke to 1000
mc. All are ventilated from a cen-
tral air conditioning source.

An interesting collateral function
of these enclosures is their use as

*Lindsay Structure

Circle 62 Readers Service Card

partitions to section off areas of the
engineering department. Should the
occasion arise, two adjacent rooms
may be combined into a large one
merely by removing adjoining walls
and bolting the remaining structure
together. Similarly, dimensions can
be easily changed by adding or re-
moving interchangeable panels.

The Cherry Hill installation is a
stimulating illustration of the way
standard Ace enclosures are solving
today’s shielding needs. They can be
equally effective in your own plant.
An Ace Sales Engineer would be
glad to discuss it with you. Or, write
for further information—a free cata-
log on standard Ace enclosures is
yours for the asking.

First and Finest In Shielded Enclosures

ACE ENGINEERING & MACHINE CO., INC. ¢ 3644 N. Lawrence St., Phlla. 40, Pa.

Circle 63 Readers Service Card—»



I. F. circuitry problems are minimized through use
of the new Collins “Y"” Series mechanical filters.
Response characteristics of this lipsfick case sized
component are identical to other model Collins me-
chanical filters which, of course, are still available.

Additionally, this series is offered at the lowest prices
yet! The “Y” Series mechanical filters meet all re-
quirements of Specification MIL-STD-202 for vibra-
tion, shock and moisture — operating temperature
range: minus 40° C. to 85° C.

B MECHANIC,
FilTep - |

The hermetically sealed cartridge brass case meas-
uring 2-3/16" long by 7/16" in diameter is nickel
plated.

Available from stock: Center frequencies of 455kc
and 6db bandwidths of 2.1kc (F455Y-21), 3.1kc
(F455Y-31), 4.0kc (F455Y-40), 6.0kc (F455Y-60),
B.0kc (F455Y-80), 12.0kc (F455Y-120), 16.0kc
(F455Y-160), and 35.0kc (F455Y-350). Other band-
widths available soon.

Wiite for four page Technical Bulletin
World’s Largest Exclusive Producer of Toroidal Windings

COMMUNICATION ACCESSORIES COMPANY
Lee's Summit, Missouri ® Phone Kansas City BRoadway 1-1700
A Subsidiary of Cellins Radio Company

C-125




SMALL?

use Al

Write for

your copy
“MAGNETIC MATERIALS”

This 32-page book contains valu-
able 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 sent free on
request.

ADDRESS DEPT. E-94

92

that’s really

When the conditions of service
make it imperative for you to hold
the size and weight of magnetic
cores atan absolute minimum, that’s
the place to use Permendur. With
it you can push the flux density up
to 20 kilogausses, and practically
eliminate weight as a consideration.

Along with its suitability for cores
wherever the premium is laid on
compactness, Permendur is just the
thing for sonar magnetostriction
applications, too. We maintain
proper annealing facilities for this

STEELMAKERS to the Electrical Industry

Allegheny Ludlum

Circle 64 Readers Service Card
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alloy. Write for technical data on it,
and let our engineers help you to
cash in on its possibilities.

In addition to Permendur, we
offer a range of high-permeability
alloys, oriented silicon steels and
other electrical alloys that is un-
matched in its completeness. Our
services also include the most
modern facilities for lamination
fabrication and heat treatment.

Let us supply your requirements.
Allegheny Ludlum Stee! Corporation,
Oliver Building, Pittsburgh 22, Pa.
®

STeris poR THE
Elecrronic AGE

WSW 6119
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Dopperz!

PANEL METERS

e
o

7
LONG
2950°
SCALES

First with a comprehensive line of ruggedized d-c and

a-c panel meters, Weston now provides these instru-
ments in the popular 3%2" size with long readable scales,
higher accuracy, improved sensitivities and superior
ballistic characteristics. Designed to meet, and surpass
in scale length and accuracy, all requirements of MIL-
M-10304A. They incorporate all Weston ruggedized
design features including integrally molded and bonded
shock mounting plates; shock-absorbing spring-backed
jewels; screw driver type zero correctors, front sealed;

anti-static treated plastic sealed windows; self shielding —

nODEL 1837

etc. For all the facts, consult your nearest Weston repre-
sentative, or write—Weston Electrical Instrument Cor-
poration, Newark 12, New Jersey.

WEST

ELECTRONICS — October 1, 1957 Circle 65 Readers Service Card 93
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Triml;{er Capacitors for

o R~ & -
’ R~ ¥ .
4 7 ~.:‘_f‘").'~g LA

Miniaturization and Subminiaturization

model VC9

mode! VC10GW e y
actual size -

94

WHERE DESIGNS CALL FOR

MAXIMUM RANGE IN MINIMUM PHYSICAL SIZE

VC9G Trimmer series
(lug & lead type for printed
circuits)

Capacitance Range (MMF)

Model Min. Moaox.
VC9G 0.8 8.5
VvC10G 0.8 45
VC31G 08 12
VC32G 0.8 18
VC42G 1 21
VC43G 0.8 30

VCIGW Trimmer series

(4 wire type for printed

wiring boards)

Capacitance Range {MMF)
Min, Maox.

Model

VCIGW 0.8 8.5
VCI10GW 0.8 45
VC3I1GW 0.8 12
VC32GW 08 18
VC42GW 1 21
VC43GW 0.8 30

VC20G Trimmer series

(panel type)
Capacitance Range (MMF)
ax.

Model Min,

VC20G 0.3 8.5
VC21G 0.8 45
VC22G 0.7 12
VC23G 08 18
VC24G 1 30

These new miniature types
incarporate the exclusive new JFD
telescoping tuning assembly. Both the
telescoping piston and self-contained
adjustment shaft function as a low
inductance coaxial assembly within
the dielectric cylinder. This innovation
makes possible a highly compact
variable trimmer piston capacitor of
minimum size for the given
capacitance range —up to 50%
reduction in overall lerngth compared
to previous similar types.

PHONE: DEWEY 1-1000

ELECTRONICS, INC.

PIONEERS IN ELECTRONICS SINCE 1929
1462 62nd Street, Brooklyn 19, New York

Circle 66 Readers Service Card
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VC16G Split stator series

(panel type)

Capacitance Range (MMF)
Plate to Plate

Model Min. Max,
VC16G 0.8 2.5
VC17G 11 4.5
VC18G 1.8 7.5
vC80 0.4 1.0
VC81 0.6 1.6
VC82 0.85 28
vC83 3.0 6.0

The new JFD Split Stator trimmer se-
ries was expressly engineered for
critical push pull radio frequency cir-
cuits and similar sensitive networks.
The extreme stability and low temper-
ature coefficient of the quartz dielec.
tric types recommend these trimmers
for applicatians requiring extreme
low-loss operation with maximum tun-
ing resolution. Where maximum range
for physical size is needed, you have
your choice of the JFD glass dielec-
tric split stator type.

JFD keeps pace with new trimmer ca-
pacitors ready to meet new chal-
lenges. The result is today’s JFD line
of 42 Precision trimmers (the indus-
try’s largest) to meet your most criti-
cal network design and production
needs,

Write for Bulletins 201A, 202A,
203A and 204A, for comprehensive
electrical data on above JFD trim-
mers.
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new prices, new services; new capacity

PRI A L Y
TERY iS5

LR

make ANTI-CORROSIVE

first choice for stainless fastenings

make Anti-Corrosive the low- and | ANTI-conrosiye |
est cost source of supply for most of the tens of thou- m-stock product lists give the l —y y
sands of items which we manufacture and stock. most complete, easy-to-find in- | ~','.ff'_':5qn.°,,v o
formation in the field, eliminate N E#

threugh our regional prod- figuring by showing prices in e
uct managers and warehousing provide immediate quantity groups plus delivery o —
quotations and delivery scheduling, fastest shipment times. Write for your FREE i
of your orders. NEW WAREHOUSES IN FORT copies today. T A
LEE, N. J., AND LOS ANGELES, CALIF., ASSURE
QUICK SERVICE. OR PIONEERS SINCE 1927

: ‘\,(,0 ROJ)

in the form of cold-heading & < d
and hot-forging equipment, plus a doubling of manu- =z o ANTI CORROSIVE
facturing area, mean lower costs and faster deliveries < < METAL PRODUCTS CO., INC.

for our customers. e PROd CASTLETON-ON-HUDSON, NEW YORK



TYPE | RES. RANGE |
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= .IO <2
H— 10 <2

H ~ 1O

Why Corning

POWER RATING

LENGT 4

MA X.

LOOO K 7115w (=1 Y e 2"
I, 000K , 7= 140 v AC 15" to 1220
s500 b 17— 150 w o C 3" to 12"

High-Power, High-Frequency Resistors

meet your most exacting circuit requirements

You'll find Corning High-Power
and High-Frequency Resistors de-
signed for stable, long-life service—
even under the most difficult oper-
ating conditions.

With Corning Resistors you get
the highest resistance range for a
given physical size compared to
wire-wound resistors.

Their thin-film construction
makes them inherently non-induc-
tive. The noise level of these resis-
tors is so low it’s difficult to meas-
ure. The resistive film is a metallic
oxide, fused to the PYREX®glass core
at red heat to form a permancnt
bond. This special glass insures
highest core resistivity even at ele-
vated temperatures, great resistance
to chemical attack and to mechani-
cal and thermal shock.

These Corning Resistors are re-
markably stable regardless of mois-

ture and humidity.

They meer all characterisiics of
MIL-R11804B.

The chart in the next column
gives you a quick idea of their ex-
ceptional frequency characteristics.

The ranges and ratings shown in
the illustration are for our standard
lines, but we can design and build
resistors to match your own require-
ments for all usable frequencies. We
have made specials with ratings up
to 150 kw. and we can go higher.

Within the standard range of
these resistors, we can give you wide
variations in mounting hardware.
You can get hardware for vertical
or horizontal mountings and mount-
ings to absorb mechanical shock
and severe vibration. Ferrule-type
terminals are available for use with
standard fuse clips.

For more complete details, write
for catalog sheets.

Circle 68 Readers Service Card
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Keep your file up-to-date with data on 1
these other electronic components made |
by Corning in addition to the Types R*, |
H, and HP Resistors: Low Power, ‘
Types N, S*, and WC-5; Capaciiors:
Fixed Glass®, Transmitting, Canned |
High-Capacitance, Subminiature Tab-
Lead, Special Combination. Direct
Traverse* and Midget-Rotary* Trim-
mers. Merallized: Glass Inductances;
Attenuator Plates; Fotoform Gilass;
Electrolytic Level Switches.

“Distributed by Erie Resistor Corporation

CORNING GLASS WOR KS, 94-10 Crystal Street, Corning, N. Y.

Electronic Components Sales Department

October 1, 1957 — ELECTRONICS
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Uniform Performance
of tubes is fully
proved in advance

Automated testing of G-E thyratrons means
proved-in-advance performance. Uniformity
of product characteristics and quality

is assured by unvarying machine precision—
free from the possibility of human error.
This General Electric “first” is one more
reason why you can specify G-E thyratrons
for your equipments with confidence.

27 types give full coverage of your design
requirements. Check the listing of

essential characteristics on the back

iy

i

of this page; then call your nearest @ Operator inserts a GL-6807 thyratron in rotating mechanism

: that carries all tubes automatically through an extensive series of
G-E Reglonal Power Tube Office for CHEEEE performance checks. Racked tubes ready for testing are at operator’s

application advice. Power Tube Department,

right. G.E.’s automated test equipment—the only one of its kind—
tests thyratrons for heater current; for peak anode voltage; peak

Electronic Components Division, General cathode current; grid emission; and tube control characteristics.
. These and manv other tests, automatically applied, mean proved-
Electric Co., SC/—"e”eCt‘Zd}’ 5, New York in-advance performance for all General Electric thyratrons.

General Electric tube-design plusses
for better thyratron performance, longer life:

2, Closely controlled mercury content in G-E

mercury-filled thyratrons means (1) initial
mercury distribution time is cut down, (2)
greater freedom in choosing mounting position.

» A new, chemically stable epoxy-resin com-

pound for bases and anode caps adds greatly

to General Electric thyratron life. Bases and
anode caps stay firmly in place.

@7 General Electric’s unique method of cathode
" processing gives superior adherence to
coating of cathode; helps prevent flaking off.
Tubes last longer, perform better.

- ) New types—new improvements—constantly

are being added. First to develop and build
thyratrons, General Electric continues to main-
tain design leadership.

w=) ==) TURN THE PAGE FOR LISTING OF G-E THYRATRONS mi) W)

wwL americanradiohistorny. com
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GL-5557
GL-59480
GL-4B32
GL-872-A
GL-8008
GL-3C23
GL-393-A
GL-575-A
GL-673
GL-869-B
GL-5558
GL-5559
GL-5560

GL-6011/710
GL-5544(x)
GL-5C21/Cé1

FG-105

FG-172
GL-5561

GL-6807(x) ]
GL-6808{x} ]
GL-6909{x) O
GL-857-B
GL-414

GL-5830
GL-5855(x)
GL-870-A
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Consu.t This List of G-E Recommended Types

CATHODE JAVEI!AGE CONTROL CHARACTERISTICS|

ANODE

f "~ CURRENT AMPERES | VOLTAGE, | e EOE
| AVERAGE PEAK  FAULT | "f\fé“k';E | AcE AMPERES
0.5 2 40 5000 2.5 50|

1.0 1000 — | 25000 6.3 30.0
1.25 5 50 | 10000 5.0 7.5

| 125 5 50 | 10000 5.0 7.5
1.25 5 50 | 10000 5.0 7.5

1.5 6 120 | 1250 2.5 7.0

1.5 6 55 | 1250 2.5 7.0
1.5 6 60 | 15000 5.0 10.0 |
1.5 6 60 | 15000 5.0 10.0

2.5 10 100 | 20000 5.0 19.0

2.5 15 200 5000 5.0 4.5
2.5 15 200 1000 5.0 45

2.5 15 200 | 1000 5.0 45
10.5 30 200 1000 5.5 45
2.5 30 250 1500 2.5 9.0 |
3.2 40 560 ‘ 1500 2.5 12,0

6.4 77 770 1250 2.5 21.0
6.4 40 400 2500 5.0 10.0
| *4.0 16 160 IIOOOO 5.0 10.0 |
*2.5 77 400 | 750 5.5 1.0 ]|
6.4 40 400 2000 5.0 10.0
*2.5 77 400 750 5.5 11.0 |
6.4 40 400 | 3000 5.0 100
4.0 16 160 | 10000 5.0 10.0
| 64 80 1120 | 1500 2.5 21.0 |
6.4 80 1120 | 1500 2.5 210 |
6.4 80 1120 | 1500 2.5 21.0 |
10.0 40 400 | 22000 5.0 30.0 |
12.5 100 1500 | 2000 5.0 19.0
5.0 100 1500 | 3000 5.0 19.0
12.5 75 1500 | 10000 5.0 20.0
18.0 160 2000 | 1500 2.5 34.0 |
75.0 450 4500 | 16000 5.0 65.0

{x) High commutation-factor tube.

t These rotings apply only when the tube is used for ignitor-firing.

*

welding-control service.

© Pulsing service.

For further information on the types shown, or any G-E Power Tubes, contact your Regional G-E Office:

EASTERN REGION
Power Tube Department

200 Main Avenue

Clifton, New Jersey

Phone: (Clifton, N
GRegory

1)
6-6387

S

These ratings apply only when the tube is used in thyratron A

CENTRAL REGION

Power Tube Department
3800 North Milwaukee Avenue

Chicago 41, lllinois
Phone: SPring 7-1600

AT 100
VOLTS

—1i{0)

=205
=25

SHILo
+1.0

+1.0
—1.0

+1.0

+1.0
+1.0
+1.0
+2.0
+1.0

o o

AT 1000 OTHER l

VOLTS

—7.0 |

TEMPERATURE |
RANGE C A

+40 to 480
—50 to +75 |

| —55t0 470 |

(Rectifier)
(Rectifier)
—5.0
—5.5
(Rectifier)
(Rectifier)
(Rectifier}
(Rectifier)
—6.5
—9.0
—9.0
=50
—8.0
—20@ 750 V. |
0@ 200 V. |
—9.0
—9.0

—9.0
—14.0@2000 V.
(Rectifier)
(Rectifier)
—6.0
—6.0
—6.0
(Rectifier)
—10.0
—10.0
+1.0
—3.0
(Rectifier)

0@ 200 V.
0@ 200 V.
—6.0@8000 V.|
0@ 300 V.

+20 to 460 |
+20 to +60
— 40 to 480
—40 to +80
+20 to +50 |
+20 to +50
+30 to 440
+30 to 460 |
+40 to +80
+40 to +80
+40 to +80

| —40 to +-80

—55to0 +70
—55t0 +75

+40 to 480 |
+25 to +50
+30 to +95
440 to +80
430 to +95
440 to +80
+25t0 +50
—551t0 +70
—55to 470
—55t0 +70 |
+30 to 440 |
+40 to +80
440 to +80
440 to +65 |
—554t0 +70
+35to +40

i
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INERT GAS
OR MERCURY

Mercury
Hydrogen
Inert
Mer.-Vapor
Mer.-Vapor

Inert & Mer.

Inert & Mer.
Mer.-Vapor
Mer.-Vapor
Mer.-Vapor
Mer.-Vapor
Mercury
Mercury
Mercury
Inert & Mer.
Inert

Inert

Mercury
Mercury
Mercury
Mercury
Mercury
Mer.-Vapor
Mer.-Vapor
Inert

Inert

Inert
Mer.-Vapor
Mercury
Mercury
Mercury
Inert
Mer.-Vapor

O These types are identical except for base. GL-6807 has con-
ventional four-pin base; GL-6808 hos bracket-type base with
flexible leads; GL-6809 has spade lug terminal base.

Temperature range of mercury tubes is expressed in terms of

condensed mercury temperature; temperature range of inert

gas and inert-gas-and-mercury tubes is expressed in terms of
ambient temperature.

e

WESTERN REGION

Power Tube Department

11840 West Olympic Boulevard
Los Angeles 64, California
Phones: GRanite 9-7765

BRadshaw 2-8566

NOTE: Coalls to Clifton from New York City can be made direct by dialing Wlsconsin 7-4065-6-7-8

" Progress [s Ovr Most Important Product

GENERAL ELECTRIC

9545.8481-3

GOVERNMENT SALES
Power Tube Department
Bldg. 267—1 River Road
Schenectady, New York
Phone: FRanklin 4-2211

Extension 6181
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Uniform Performance
of tubes is fully
proved in advance

Automated testing of G-E thyratrons means
proved-in-advance performance. Uniformity
of product characteristics and quality

is assured by unvarying machine precision—
free from the possibility of human error.
This General Electric “first” is one more
reason why you can specify G-E thyratrons
for your equipments with confidence.

27 types give full coverage of your design
requirements. Check the listing of

essential characteristics on the back

of this page; then call your nearest ® Operator inserts a GL-6807 thyratron in rotating mechanism

G-E Regional Power Tube Office for expert that carries all tubes automatically through an extensive series of
4 p performance checks. Racked tubes ready for testing are at operator’s

application advice. Power Tube Department, right. G.E.’s automated test equipment—the only one of its kind—
tests thyratrons for heater current; for peak anode voltage; peak

Electronic Com/)onents Divisiorz, General cathode current; grid emission; and tube control characteristics.
. These and manyv other tests, automatically applied, mean proved-
Electric Co., scbe”eCtdd}' 5, New York in-advance performance for all General Electric thyratrons.

General Electric tube-design plusses
for better thyratron performance, longer life:

@, Closely controlled mercury content in G-E ¢ General Electric’s unique method of cathode
mercury-filled thyratrons means (1) initial *" processing gives superior adherence to
mercury distribution time is cut down, (2) coating of cathode; helps prevent flaking off.
greater freedom in choosing mounting position. Tubes last longer, perform better.

“> A new, chemically stable epoxy-resin com- » New types—new improvements—constantly

pound for bases and anode caps adds greatly are being added. First to develop and build
to General Electric thyratron life. Bases and thyratrons, General Electric continues to main-
anode caps stay firmly in place. tain design leadership.

M TURN THE PAGE FOR LISTING OF G-E THYRATRONS

www.americanradiohistorv.com



= e .
=

-
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Consult This Lfst of G-E Recommended Types
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CATHODE  AVERAGE CONTROL CHARACTERISTICS
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R EVERY APPLICATION
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TYPE , ANODE
| |
o CLRRENTAMEERES iV?}E’:'fE'- VOLT- CURRENT, AT 100 AT 1000 S | TEMPERATURE | INERT GAS
AVERAGE PEAK FAULT | INVERSE | AGE AMPERES VOLTS VOLTS } RANGE C A | OR MERCURY
—— e — —— = ‘
GL-5557 0.5 2 40 ' 5000 2.5 5.0 -—1.0 —7.0 ‘ +40 to +80| Mercury
GL-59480 1.0 1000 25000 6.3 30.0 l = 50 to +75 Hydrogen
GL-4B32 1.25 8 50 10000 5.0 785] — 55 to +70 [ Inert
GL-872-A 1.25 5 50 10000 5.0 7.5 | (Rectifier) +20 to +60 Mer.-Vapor
GL-8008 1.25 5 50 10000 5.0 7.5 | (Rectifier) +20 to +60 | Mer.-Vapor
GL-3C23 1.5 6 120 | 1250 2.5 7.0 I -=2.5 —35.0 -40 to +80 Inert & Mer.
GL-393-A 1.5 é 55 | 1250 2.5 7.0 | -2.5 —5.5 40 to +80 Inert & Mer
GL-575-A 1.5 6 40 15000 5.0 10.0 | (Rectifier) +20 to +50| Mer.-Vapor
GL-673 1.5 6 60 15000 5.0 10.0 | (Rectifier) +20 to +50 | Mer.-Vapor
GL-869-8B 205 10 100 ‘ 20000 5.0 19.0 (Rectifier) +30 to +40| Mer.-Vapor
GL-5558 2.5 15 200 | 5000 5.0 4.5 (Rectifier) 430 to +60 | Mer.-Vapor
GL-5559 2.5 15 200 1000 5.0 4.5 -1.6 —6.5 +40 to +80 Mercury
GL-5560 2.5 15 200 | 1000 5.0 4.5 +1.0 —9.0 ~+40 to +80 Mercury
10.5 30 200 1000 5.5 4.5 +1.0 —9.0 | +40 to 80 Mercury
GL-6011 /71 0 2.5 30 250 | 1500 2.5 9.0 ] ==l —5.0 I‘ —40 to +80 Inert & Mer.
GL-5544(x) 3.2 40 560 l 1500 2.5 12.0 | 0 —8.0 55 to +70 Inert
GL-5C2]/C6.| 6.4 77 770 1250 2.5 21.0 +1.0 —20@ 750 V.| —55to +75 | Inert
‘ 0@ 200 V. |
FG-105 6.4 40 400 | 2500 50 100 +1.0  —90 | +40 to +80  Mercury
*4.0 16 160 ‘ 10000 5.0 10.0 +1.0 —9.0 +25 to +50 Mercury
! *2.5 77 400 750 SE5] 11.0 [ +1.0 +30 to +95 |‘ Mercury
FG-172 6.4 40 400 | 2000 5.0 10.0 +2.0 —9.0 +40 to +80 Mercury
2.5 77 400 | 750 5.5 1.0 +1.0 ~140@2000 V. 430 to +95 | Mercury
GL-5561 6.4 40 400 | 3000 5.0 10.0 ‘ (Rectifier) i +40 to +80 1 Mer.-Vapor
*4.0 16 160 10000 5.0 10.0 (Rectifier) +25 to +50 | Mer.-Vapor
GL-6807(x) 6.4 80 1120 1500 2.5 21.0 o] —6.0 —55to +70 Inert
GL-6808(x)J 6.4 80 1120 | 1500 2.5 21.0 | o] —6.0 —55to +70 Inert
GL-6909(x) [0 6.4 80 1120 | 1500 2.5 21.0 | (o] —6.0 —55to +70 Inert
GL-857-8B 10.0 40 400 | 22000 5.0 30.0 | (Rectifier) ‘ +30 to +40 ! Mer.-Vapor
GL-414 12.5 100 1500 2000 5.0 19.0 | —10.0 0@ 200 V. +40to +80 Mercury
5.0 100 1500 3000 5.0 19.0 —10.0 0@ 200 V. +40 to +80 Mercury
GL-5830 12.5 75 1500 10000 l 5.0 20.0 l +1.0 —6.0@8000 V. +40to +65 | Mercury
GL-5855(x) 18.0 160 2000 ' 1500 2.5 34.0 —3.0 0@ 300 V. —55to +70 Inert
GL-870-A 75.0 450 4500 | 16000 | 5.0 65.0 | (Rectifier) +35 to +40 | Mer.-Vapor
4 . o _ . - yr—
(x) High commutation-factor tube. O These types are identical except for base. GL-6807 has con-

ventional four-pin base; GL-6808 has bracket-type base with
flexible leads; GL-6809 has spade lug terminal baose.

Temperature range of mercury tubes is expressed in terms of
condensed mercury temperature; temperoture range of inert
gos and inert-gas-and-mercury tubes is expressed in terms of
ambient temperature.

T These ratings apply only when the tube is used for ignitor-firing.

*

A

These rotings opply only when the tube is used in thyratron
welding-control service.

© Pulsing service.

For further information on the types shown, or any G-E Power Tubes, contact your Regional G-E Office:

WESTERN REGION
Power Tube Department
11840 West Olympic Boulevard
Los Angeles 64, California
Phones: GRanite 9-7765
BRadshaw 2-8566

GOVERNMENT SALES
Power Tube Department
Bldg. 267-—1 River Road
Schenectady, New York
Phone: FRanklin 4-2211

Extension 6181

EASTERN REGION
Power Tube Department
200 Main Avenue
Clifton, New Jersey
Phone: (Clifton, N. J.)
GRegory 6-6387

CENTRAL REGION

Power Tube Department

3800 North Milwaukee Avenue
Chicago 41, lllinois

Phone: SPring 7-1600

NOTE: Calls to Clifton from New York City can be made direct by dicling Wilsconsin 7-4065-6-7-8

T

. Pragress ls Our Most Important Product

GENERAL ELECTRIC

9545.8481-3
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New!

DPS Connectors for
High Altitudes-Vibration

TP
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WHAT'S NEW

Coaxial Connector
/ Screw Type Coupling

TNC Coaxial
Receptacle SA-445

These rack/panel pressurized connectors are designed
for high altitude and vibration applications. When

the DPS connector is mated, it is sealed about the
insert faces by means of a specially designed rubber

.seal, that allows an axial tolerance of up to ¥%” while

still effecting a seal. This seal is encased in the #34
shell so that the step down design of the mating

#33 shell seats into and against it. In addition, the
#34 or pin insert shell encloses a monobloc silicone
insert designed so that the tightening of the junction
shell effects a compression seal around the wires that
have been inserted. The #33 or socket insert shell
has a plastic front insulator, to insure alignment of
contacts, and is backed up by a silicone rear insulator
that is also tapered to permit the corresponding taper
of the junction shell to compress it around the wires
as the junction shell is tightened. Contacts for DPS
connectors must be ordered separately, and installed
at time of wiring. Co-axial contacts, and thermocouple
contacts are available. Also, air lines. DPS connectors
are available in 4 different sizes with several

insert arrangements for each size.

Write for Bulletin DP-101 TGDAY!

Latest RF Connector Series — The TNG. The TNC is a
screw type coupling version of the improved BNC
series for small coaxial connectors. This TNC series,
made by the Eastern Division of Cannon Electric, is
available in two types: low voltage and high voltage.
Both types are ideal where minimum noise is desired.
They are lightweight, waterproof, sealed connectors
which will operate at any altitude.

The high voltage TNC is recommended for AC rating up
to 5,000 volts. Low voltage rating is to 500 volts. The
TNC series is also available with collet cable clamp.

write for RF Coaxial Bulletin DC-1 TODAY!

/ Quick-Disconnect

Accessories for AN-Plugs

CAQ6BQ Plug CAO2AQ Receptacle

CANNON ELECTRIC CO., 3208 Humboldt St., Los Angeles 31, California. Factories in
Los Angeles, Salem, Mass., Toronto, London, Melbourne. Manufacturing licensees in

Paris, Tokyo. Representatives and distributors in all principal cities.

~¢—Circle 70 Readers Service Card

Write for Bulletin
PR-QD TODAY!

An accessory that consists of coupler and an adapter
has been recently perfected by Cannon to provide
quick connect and quick disconnect characteristics
to AN connectors.

The adapter is designed to screw over the coupling
threads of a standard AN receptacle, and contains an
external locking groove which receives the formed
ends of the coupler latch when fully engaged. The
entry of the coupler latch into this groove permits a
compression spring to move the coupler sleeve
forward, locking the parts securely. A simple straight
pull back on the sleeve releases the latch

and permits disconnection.

The coupler consists of a special spring latch
assembly, and is designed to replace the coupling
nuts on Cannon AN3106A and AN3106B plugs.

PLIUGCS)

WHERE RELIABILITY
1S THE 5™ DIMENSION

Circle 87 Readers Service Card
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Voltage Ratio Accuracies

TO 5 PARTS PER
MILLION

LIKE A MAXIMUM
DEFLECTION OF

24 Feet in 900 Miles

K

This degree of voltage ratio accuracy has been built into special purpose
transformers designed and manufactured by TRANSFORMERS, INC. These
transformers have a measured voltage ratio accuracy of 0.0005% at room tem-
peratures and under no load conditions, with comparable accuracy at other
temperatures and loads.

TRANSFORMERS, INC.—first to specialize in the design and production of
extremely precise transformers—is staffed, equipped, and has the experience
to produce special purpose or standard transformers

' in PRODUCTION quantities
' to your SPECIFICATIONS
D with Lab-Tested PRECISION

A typical example of TRANSFORMERS, INC. capability is a transformer
mass produced with a voltage ratio accuracy of 0.01%, with a phase shift of
0.1 milliradian maintained through an ambient temperature range of —65°
to +105° C with load variations of --209%.

RANSFORMERS, INCORPORATED

200 Stage Road, Vestal, N.Y.

Circle 88 Readers Service Card October 1, 1957 — ELECTRONICS



IMPROVED SENSITIVITY
for 110-degree tubes...

There’s more than mzets the eye in this Stack-
pole Ceramag 110° yoke core. Molded as a solid
piece, it is then cracked into halves so perfectly
that the cracks defy detection. Thanks to this al-

most zero air gap, flax loss is at a minimum . . .

sensitivity greatly increased.
And . . . to save weight and material costs, the
neck is flared rather than molded into the cylindrical

shape of conventiona’ yoke cores.

BRIGHTEN the TV PICTURE with

FERROMAGUETIC
CORES

HIGHER VOLTAGES at
lower cost

Boosting flyback voltages while shrinking
' transformer size and cost have heen Ceramag
‘ specialties since Stackpole pioneered the use >f
ferrite-cored flybacks in 1946. Now, higher effi-
ciency Ceramag grades in shapes and sizes to
meet your requirements, set the pace in terms of

greater electrical and mechanical uniformity.

ELECTRONIC COMPONENTS DIVISION

STACKPOLE CARBON COMPANY - st Marys, Pa.

ELECTRONICS — October 1, 1957 Circle 89 Readers Service Card 99



Taylor’s New

Copper=Clad Laminate

for volume users of printed circuits

Now available for volume production of printed circuits, the new
Taylor Grade Cu-246 copper-clad laminate is the result of two
years of research and field testing.

The base material is a translucent paper base grade with a

HERE’S WHY special phenolic type resin formulated to be well balanced in
1ayror Cu-246 electrical and mechanical properties to meet the varied solvent
COPPER-CLAD resistance and process requirements encountered in printed
LAMINATE wiring production.

CAN GIVE YOU High purity rolled copper is again used in this new printed
BETTER circuit material assuring you of the consistently dependable per-
PRINTED CIRCUITS formance found in the other printed circuit laminates being pro-

duced by Taylor. Rolled copper has no lead inclusions and is

@ good mechanical and electrical 5 . . R
stability over wide humidity free of pits, pinholes and other imperfections.
range

o ready punchabilty . . . can be The rolled copper surface is adaptable for silk screening, offset

cold punched and cold sheared printing or photoengraving processing . . . also for semi-precious

up to Y% thickness and precious metal plating, with a minimum of preparation.
e resists all commonly used Cu-246 is available in all standard sheet sizes . . . special sizes

solyents supplied on request . . . in thicknesses from .020” to .250" . . .
® good insulation resistance . . . with copper on one or both sides.

has excellent surface resistivity
after etching

You’ll get the same dependable performance from Taylor Cu-246
as you have from other laminates in the list of Taylor materials.
For more detailed information on Taylor Cu-246 . . . for a dis-
cussion on how this new copper-clad laminate can help you
make better printed circuits at lower cost . . . contact your
nearest Taylor sales office.

TAYLOR FIBRE CO., PLANTS IN NORRISTOWN, PA. AND LA VERNE, CALIFORNIA I AY [.0 R

INTEGRATED MANUFACTURER & FABRICATOR OF . = - —
Phenolic—Melamine—Silicone—Epoxy—Copper-Clad and La mina t e d P I a St ICS

Combination Laminates * Vulcanized Fibre Vu I can i zZe d F' b re’

100 Circle 90 Readers Service Card October 1, 1957 — ELECTRONICS



A Complete Line

GERMANIUM
PNP TRANSISTORS (
NOW IN JETEC 30 i
PACKAGE

The proposed JETEC 30 package brings the
convenience and economy of standardization to
the users of germanium PNP transistors. All the

desirable clectrical characteristics, without the
confusion over mechanical and electrical
interchangeability, can now be obtained in one
standard package.

The new JETEC 30 package features a highly
reliable welded hermetic seal, an extremely durable
metal housing and a lead-basing design which
facilitates use with printed circuitry.

For additional information about this complete
line of Germanium PNP Transistors

pleasc contact Semiconductor Division,
Tung-Sol Electric Inc., Newark 4, N. J.

®

ELECTRON TUBES + SEMICONDUCTOR PRODUCTS
SALES OFFICES:
ATLANTA, GA.; COLUMBUS, OHIO;

V4

CULVER CITY, CALIF.; DALLAS, TEXAS; a;/
DENVER, COLO.; DETROIT, MICH.; IRVINGTON, N. J.; (%
MELROSE PARK, ILL.; NEWARK, N.J.; SEATTLE, WASH i
s 7 4
- 4
o>

ELECTRONICS — October 1, 1957
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STANDARD EIA (RETMA) MEDIUM POWER TRANSISTORS

RATINGS (25°C) TYPICAL CLASS B OPERATION (25°C)
Output Power Distortion] Power Gain
2 Ve Pc Eec Output Max. (Po-100MW)

2N381 25v 200 MW —12v 500 MW 5% 31 db
2N382 25v 200 MW =12v 500 MW 5% 33 db
2N383 25v 200 MW —~12v 500 MW 5% 35 db

Premium

Quality RATINGS (25°C) TYPICAL CHARACTERISTICS (25°C)

General Max lcbo Frequency Forward Current’

Purpose Ve Pc Tj At—45y Cutoft Ratio
2N460 | —45v | 200 MW | 4+100°C 15 ua 1.25 mC 496
2N461 ‘ —45v | 200 MW | +100°C 15 ua 1.25 mC .98

STANDARD EIA (RETMA) HIGH FREQUENCY TRANSISTORS

RATINGS (25°C) TYPICAL CHARACTERISTICS (25°C)
heEy | PFE2 | g t Fall
ve le tarco | 1= b= Time Sprete | ime
—1ma. | =10ma,|
2N4258 —20v | —400 Ma 4 me 30 18 0.5us| 0.25us | 0.3us
2N426 —18v [—400 Ma| 6 mc 40 24 0.5 us| 02548 | 0.3us
2NA27 —15v | —400 Ma| 11 me 55 30 0.4 us| 0.25u48 | 0.3us
Portable Power Gain |Conversion
___Radio Application | Max. Ve faco Cc 455 Kc Gain
2N41D Oscillator =15v 3 Mc 12 puut - =
2N413A iF Ampl. —15v 3 Mc 12+2uul 32 db -
2N414 Converter =15v 5 Mc 12 put - 26 db
2NA14A IF Ampl. —15v 5 Mc 124 2uut 35 db -

Power

| RATINGS (25°C)

TYPICAL SWITCHING APPLICATION (25°C)

Switch l Switching Load Switching
| Ve Pc Ecc Power Current Power Gain
2N378 | —40v 15w —14v 26 W 2 amps 24 db
2N379 —380v 15W —28v 52 W 2 amps 23 db
2N38O | —60v | 15W | —28v 53 W 7 amps 29 db

Also Available

“New! 2N459 rated for 100 volt

and 2N307, GENERAL PURPOSE.

Circle 91 Readers Service Card
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glass-base
laminates?

C-D-F DILECTO’

is the answer!

Teflon*, silicone, epoxy, melamine, and phenolic glass-
fabric laminates. Polyester glass-mat laminates.

You can improve design, speed production, and save money
by specifying one of the many C-D-F Dilecto grades.
Whatever your application for these laminates — with
fine- or medium-weave glass-cloth base — you’ll find a bet-
ter answer to your problem at C-D-F. (Melamine can also
be made with glass-mat base.) And C-D-F offers modern
machining and fabrication facilities to deliver production
quantities of finished Dilecto parts to your specifications.

See our catalog in Sweet’s Product Design File, where
the phone number of your nearby C-D-F sales engineer
is listed. For free trial samples of glass-base Dilecto, or of
any other C-D-F plastics, mica, or fibre product, send us
your print or your problem! Write for your free copy of
C-D-F Technical Bulletin 64.

#DUPONT TRADEMARK FOR. TETRAFLUOROETHYLENE RESIN

SPEED AUTOMATIC PRODUCTION of printed circuits with
warp-resistant C-D-F metal-clad Teflon* and epoxy laminates.
Other advantages: high bond strength of copper to laminate,
superior blister-resistance in solder immersion.

)
N

HIGH-VOLTAGE (1800v.) RF ISOLATION is achieved by
miniature C-D-F Dilecto gears in an aircraft receiver-trans-
mitter switch. They also had to exhibit dimensional stability
througha wide temperature range, resistance to fungus growth
and thermal shock.

PRECISE MACHINING AND FABRICATION are standard
benefits of Dilecto laminated plastics. These silicone glass-
base parts (coil mountings, aircraft terminal board) were
sawed, drilled, punched, and milled in production quantities
by C-D-F and customer.

PROPERTIES OF SOME TYPICAL C-D-F DILECTO GLASS-BASE GRADES

Flexural Dissipation
Strength Factor ot
Lengthwise 106«

Equivalent
NEMA or

Grade

ASTM grade

(PSI)

Cond. A

Dielectric

Strength

Parallel
Step x step

Insulation
Resistance Arc Re-

sistance

Maximum

Cond.
C96/35/90

(seconds)

Operating
Temp. (°C.)

GB-12t1

{Teflon*)

None

14,000

0.0015

65

100,000

180 +

250

GB-12S

{Silicone)

G-7

28,000

0.002

60

100,000

180+

GB-28E
{Epoxy)

G-10

70,000

0.019

65

75,000

130

150

GB-28EFR
(Flame-Retardant Epoxy)

68,000

0.010

65

100,000

180

150

GB-28M

(Melamine)

G-5

50,000

0.014

50

100

135

GB-261D
(Phenglic}

G-1 and G-2

22,000

0.020

55

10,000

150

GM-PE
(Polyester)

GPO-1

35,000

0.020

70

200

130

150

plastics products.

These are typical grades for typical applications. To meet special requirements, C-D-F makes many other Dilecto grades, one of which moy serve your
purpose better than any of these listed here. Consult the C-D-F Technical Department for expert assistance with your design problem involving laminated

CONTINENTAL-DIAMOND FIBRE

A SUBSIDIARY OF THE —B'f”élL COMPANY « NEWARK 16, DELAWARE

Circle 92 Readers Service Card
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246/>): e PUSH N PULLY )¢

One push on— Pull to turn on—
One push off Push to turn off

Just switch on and walk away. No coming back or

TWO new waiting for further adjustment after warm-up.

Volume can be changed instantly as desired by

G
SWlt c I I == rotating shaft . . . or can remain indefinitely at any

selected setting regardless of on-off switch operations.

c Ont r 01 S Push-push switch available with either 3 amp 125V

rating (Type J) or 6 amp 125V rating (Type TJ).

‘7 Olume S etting Pull-push switch available with 3 amp 125V rating
(Type K). Both switches available in many special
unalt e r e d . by terminal and control combinations.
ON- OFF Op e r a,t lon Write today for Data Sheets containing dimensional

drawings and complete technical details.

WEST COAST SUBSIDIARY EAST COAST OFFICE SOUTHWESTERN U.S.A. CANADIAN SUBSIDIARY SOUTH AMERICA OTHER EXPORT
Chicago Tetephone of 5 Haddon Avenue John A. Green Company C. C. Meredith & Co., Lid. Jose Luls Pontet Sylvan Glnsbury
Callfornla, Inc. Haddonfleld, New Jersey 137 Parkhouse Streetsville, Ontario Buenos Alres, Argentlna 8 West 40th Street
105 Pasadena Avenue Phone: Haddonfield 9-5512 Datlas 7, Texas Phone 3 Montevideo, Uruguay New York 18, New York
South Pasadena, Callfornia TWX No. Haddonfleld 529 Phone: Riverside 3266 Rio de Janelro, Brazll Phone: Pennsylvania 6-8239
L A, P?s&\;:L(z.lnton 5-7186 Phlla. Phone: Market 7-3129 Sao Paulo, Brazil
1108

The most complete line of variable resistars 2 ’ WEST COAST MANUFACTURERS:
and associated switches available is = Many types of variable resistors now in production at our
manufactured by CTS. Consult CTS L South Pasadena plant. Your coil, transformer and
Specialists on all your control problems. compression molding business also invited. Prompt delivery.
Modern versatile equipment. L. A. phone CLinton 5-7186.

Burton Browne Advertising

CHICAGO TELEPHONE SUPPLY
Ce ym waleon

ELKHART o INDIANA

e Excleuscre f//ww'a/ié&i ere SPreciscon Mass Prodeeclion 0/ Yaniable Rescstow
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Waldorf announces an important new design concept. .. MICROMATION

MICROMATION—the logical result of Waldorf’s unique
talent for compressing more performance and reliability
into less space.

MICROMATION —making use of Waldor{’s credo of less
space, less weight, less heat, less power, to provide just
the first of a series of related components and assemblies
for servo and computer applications.

MICROMATION now makes available—

Model W1801—Transistorized Servo Repeater System;
size 2" Dia. x 4" long, weight 13 oz. including ampli-
fier and power supply.

Model W1803—Transistorized Servo Amplifier; size
13/16" Dia. x 234" long, weight 2 oz.

Model W1804—Transistorized Servo Amplifier; size
1" X 1" X 1'!‘

In the housing of the W1801 Servo Repeater System illus-

trated are all the electronic and electromechanical com-

ponents to develop shaft position output with torque
exceeding 20 oz.-in. Static accuracy is within 0.1° of input
from synchro or transducer. Velocity constant is 60 sec.-!.

Requires only 115V, 400 ¢ps supply. Other configurations

are available to suit your requirements. Uses include con-

trol of positioning devices, valves or computer elements.

May also be used as aireraft indicators. Meets military
specifications.

Model W1803 Amplifier as used in the W1801 Servo
Repeater is designed for minimum mounting surface—
13/16" Dia.

Model W1804 Amplifier is identical electrically but
packaged for minimum volume—1"x 1" x 1",

Both accept synchro, potentiometer, or other transducer
data. Both drive size 8 or size 10 motors.

Inlerested?

If these product improvements—or the coming innova-
tions in MICROMATION —integrators, differentiators, co-
ordinate-converters, vector solvers and power supplies
challenge your imagination, why not ask for further data?

Waldorf

INSTRUMENT COMPANY
Division of F. C. Huyck & Sons

DEPARTMENT EA-40 - ELECTRONICS DIVISION . WALDORF INSTRUMENT COMPANY . HUNTINGTON, LONG ISLAND, NEW YORK

104 Circle 93 Readers Service Card
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Tra ngitron

vy ACTUAL
7 SIZE

Features ...

... for high
temperature
Ooperation

* Low |, typically under .02 pa
¢ Operationto 175°C

* 200 mw Power Rating Transitron’s NPN silicon transistors are de-
signed for a wide range of small signal ap-

plications in the power range up to 200 mw.

. They will provide dependable operation up
* High Temperature Tested to 175°C in circuits such as RF and.IF

o Excellent Sfcbility amplifiers, video and audio amplifiers, servo

control, switching, and many others.
* Welded Hermetic Seal

* High Frequency Operation

Manufactured by diffusion in the liquid phase
during crystal growth, these transistors are
essentially free of parameter drift and in-

Maximum stability common in conventional grown
Minimum Maximum Collector 5 2 ]
pbh e Typical o junction transistors. Through cl(_)se process
Emitter Voltage Cut-off  Current at 25°C control, these units have exceptionally low
Current Vee Peak Frequency at Ve Max. . .
Type Gain, B {volts) (mec) {ua) I up to their maximum voltage and tem-

perature ratings. As a result, performance
reliability can be achieved even at higher

ST42 40 45 n 5

ST32 40 30 1 .5 voltage levels.

ST12 40 15 1" 5

733 55 o0 0 = For envnronmfzntal stability, extensive tem-

ST13 30 15 17 s perature cycling and storage as well as
mechanical and hermetic seal tests are in-

:1‘;: gg 4(5) 10 5 cluded as a regular part of the manufactur-

3 10 .5 i

ST 20 15 10 5 Ing process.

2N332 9 45 7 50

2N333 18 45 9 50

2N334 18 45 1 50

2N335 37 45 10 50

Send for
Bulletin TE-1353

Tra ngitron

electronic corporation * wakefield, massachusetts

i

Transistors Diodes Regulators Rectifiers




Precision instruments for automatically measuring
DC, AC-DC, Ohms and DC-AC ratios constructed
from basic modules.

For example:

-

* with the DC Switch Module

to get an 0.01% Digital Voltmeter

’ : ._, '
==

a completely new idea in digital instrumentation!

Now from five basic E-I modules, almost any combination of
instruments can be assembled for precision, digital measurement
of DC, AC-DC, Ohms and AC-DC Ratios. The basic E-I modules
never become obsolete. As needs change, simply regroup or add
new modules. This new modular concept provides maximum ver-
satility and enables equipment to be kept current at minimum cost
and engineering.

New engincering specification and other features have been
incorporated into the basic modules from the experience of over
2,500 digital instruments in the field. WWhere applicable, all cir-
cuits have been fully transistorized to provide increased reliability,
low power consumption, low heat dissipation and to eliminate
radio noise and line transients.

E'LEG'I'RO
NSTRUMENTS

INC. 3794 Rosecrans, San Diego, California

New catalog sheets give the complete story of
this newest advance in digital instrumentation
and complete specifications on all modules.
Write for your set today.
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Trangitron

NEW

LEAD e
TYPES Silicon

Rectifiers

/
/ /
Y
/
/
4 150ma TYPE / 250ma TYPE
/  1400ma ot 25°C} {750me at 25°C}

/

4
/

RATINGS TO 600V. PIV IN BOTH TYPES . .

Two new lead types have now been included in
Transitron’s expanding family of silicon rectifiers.
The subminiature glass units combine high current-
voltage ratings with the smallest possible size to
Features . . . . . o -
provide greater design versatility. For applications
requiring ratings in the region of 250 ma per cell,

. [}
S auMa] 758G the new standard series is recommended.

High power handling ability

Convenient mounting The same high degree of reliability which has been
characteristic of Transitron’s silicon diodes and stud
type rectifiers has been “built into” these new

Hermetically sealed lead types. Extensive environmental testing insures
dependability under the most severe operating conditions.

Small size

2 @ © e 2

Peak Maximum Maximum Maximum
Recur:ent Average Average Inverse

Inverse Forward Forward Currenr' Send for
Operating Current Current @ 150°C .
Voltage @ 150°C @ 25°C Full Load Bulletin TE- 1351

Type {volts) {ma) {ma) (ma)

SUBMINIATURE TYPES

1G62 6C0 150 400 .2
1G42 400 150 400 .2
1G22 260 150 400 .2

STANDARD TYPES

1N547 600 250 750 3
1N540 400 250 750 3
1N538 200 250 750 3
TN537 100 250 750 4

' ®
lra ngitron
electronic corporation * wakefield, massachusetts

T J=— —e- m@m S
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NE A’S ABOUT SILICON DEVICES

\!.‘.._“ > ﬂ e L

SILICON RECTIFIERS are finding increasing use at elevated temperatures in aircraft and missile applications by providing mare power per pound.

Now...desigh improvements made possible

with components of Du Pont Hyperpure Silicon

Today silicon rectifiers make possible
a vast improvement in jet-age aircralt
generators—the use of engine oil as a
coolant instead of less-efficient ram air.
Silicon rectifiers take the place of oil-
sensitive brushes, commutator and slip
rings . . . are completely unaffected by
150°C. engine oil. Result: a brushless
generator of less weight and size than
ordinary generators.

108

Silicon devices can similarly help
you miniaturize—improve design and
performance. Silicon reclifiers have ex-
cellent stability . . . can operale con-
tinuously at —65 to 200°C. They're up
to 99% eflicient—reverse leakages are
only a [raction of those of other semi-
conductors. Both transistors and recti-
fiers of silicon can pack more capacity
into less of your equipment space.

‘NEW BOOKLET ON DU PONT HYPERPURE SILICON

You’ll find our new, illustrated booklet about Hyperpure Silicon
helpful and interesting—it describes the manufacture, properties
and uses of Du Pont Hyperpure Silicon. Just drep us a cared for
your copy. E. I. du Pont de Nemours & Co. (Inc.), Pigments De-
partment, Silicon Development Group, Wilmington 98, Delaware.

Circle 97 Readers Service Card .

Note to device manufccturers:
You can produce high-quality silicon
transistors and rectifrers with Du Pont
Hyperpure Silicon now available in three
grades for maximum efficiency and ease
of use... purity range of 3 tpo 11 atoms of
boron per billion . ..available in 3 forms,
needles. densified, cut-rod. Technical in-
formation is available on crystal grow-
ing from DuPont . .. pioneer producer of
semiconductor-grade silicon.

PIGMENTS DEPARTMENT

QU PONT

REG. U. 5. PAT.OFF.

BETTER THINGS FOR BETTER LIVING
.. THROQUGH CHEMISTFRY

October 1, 1957 — ELECTRONICS



L Beckmon'/Berkeley

UNIVERSAL EPUT ™7
AND TIMER

MODEL 7370

L
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NOW 10 MC

New Beckman7Berkeley Universal EPUT® and Timer. ..

a completely self-contained unit!

Capable of direct measurements up to 10 mc—without heterodyning ”
or requiring plug-ins—Model 7370 meets growing test instrumenta-
tion needs with the design and performance superiority characteristic
of Beckman/Berkeley timer-counters, acknowledged standards of

the field.

Providing three input channels, selectable time base and 7 Decimal
KEY FEATURES Counting Units, Model 7370 handles every phase of counting and
g - . timing, including frequency ratio measurements. A simple switch

g ggcﬁ’ﬁi"r indicators—7-place direct digital permits the operator to select any of the following functions:

“Events/Unit Time”, “Period”, “Time Interval Measurement”,
e Frequency measurements at 0.1v. rms “Events/Time A-B”, “Count Events”, “Gate”, “Events/Unit Tlme
e Three input channels for greater flexibility,  10”,“Period X 10”,“Events/Time A-B X 107,“Scan”, and “Test”.

more logical operation .
The EPUT function permits accurate measurement of frequencies

up to 10 mc by direct counting for a precise period of time. The
« Small, compact, moderately priced versatile Model 7370 also serves as a reliable secondary frequency
standard. Other applications include phase measurement, telemetry,
stability check, calibration of frequency or pulse generators, events
timing, and ballistics, viscosity, and elasticity measurement.

e 10 operating functions without plug-ins

e 0.1 microsecond resolution

For further description, design specifications, and prices of
Beckman/Berkeley 7000 series EPUT meters, timers, and acces-
sories—see following pages.

Circle 98 Readers Service Card =
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Bectmn7s¢ykplor °

PRESET UNIVERSAL w
©ERUT ARD Timtk !

10 MC EPUT TIMER Model 7170

The 10 mc Model 7170 EPUT Timer automatically counts and displays
the number of events that occur during a precise time interval. This
new instrument has been developed for applications requiring the
measurement of frequencies above the range of conventional EPUT
meters. lts range is from 10 cps to 10 mc. Seven Decimal Counting
Units are employed to give direct readout up to 9,999,999, The time
base consists of a 1 mc, oven-stabilized, crystal-controlled oscillator
and a series of frequency dividers. Connections are provided for driv-
ing Berkeley digital recerding and readout units.

0.1 4SEC. TIME INTERVAL METER Model 7270

The Beckman/Berkeley Model 7270. Time Interval Meter will measure
elapsed time between two events to an accuracy.of 0.1 microsecond.
Time intervals of 0.1 or 1 microsecond may be selected, and time
intervals of 1 or 10 seconds may be displayed. Accurate timing signals
are provided by a 1 mc, oven-stabilized, crystal-controlled oscillator
and frequericy multiplier. Externally generated timing signals up to
10 mc may also be used. The Model 7270 makes Period and Time
Interval Measurements to a minimum of 0.3 microseconds and, with
two independent input channels and an X10 function, performs exceed-
ingly accurate frequency ratio measurements. The timing signals are
available for external use, and four-line binary-coded information
from the Decimc! Counting Units is also provided.

Portable Universal EPUT and Timer Model 5230 (100 ke)

Combines many features of the popular Beckman/Berkeley 7000 series
in a new, lightweight, portable instrument to perform the functions of a
counter, timer, time interval meter, EPUT meter, frequency ratio or
period meter. Printed circuitry contributes to compact design, increased
reliability, and low cost.

Circle 99 Readers Service Card

Preset Universal EPUT and Timers
Models 7351 (100 ke) and 7361 (1 mc)

With their variable preset “count down” time bases,
Models 7351 and 7361 Preset Universal EPUT
Meters are unique multipurpose instruments. Re-
gardless of transducer conversion factors, results
may be read in direct digital form by merely
selecting the proper time base. These instruments
make fast, accurate measurements of time intervals
of any preset number of periods from 1 to 10,000
over the frequency range 0 to 10 kc. They totalize
a selectable sequence of events, divide frequency,
function as single preset counters, generate pulses
of varying frequency.

Applications include precise measurement of veloc-
ity, pressure, flow, viscosity, low and high
frequency, frequency ratio and period, and
tachometry.

STANDARD FEATURES
All 7000 Series Models

0.1 v rms sensitivity
AC or DC coupling of input circuits

Step attenuators—trigger-adjusted noise
discriminators

readouts, etc.
Stable frequency dividers
Electronic reset—not relay type

External frequency standard input
connection

Multivoltage accessory socket to power
photocells, etc.

Crystal-controlled time marker output
Unitized modular design

Large, bright, direct digital readout
Modern all-aluminum cabinets

DIGITAL PRINTER Model 1452

Automatically and permanently records
information from any 7000 series instru-
ment or the 5200 portable series. Prints
data in digital form on standard adding
machine tape, with printer and scanner in
one compact unit. May be modified to print
“Time” or “Code” information simultane-
ously with data. Rack or bench mounted
... available in up to eight digits. .. one
printout every 0.85 seconds. Price (8-digit
unit) $950.00.

Binary-coded output with direct connection
to digital printers, data converters, in-line



Standard Universal EPUT and Timers
Models 7350 (100 kc) and 7360 (1 mc)

These Beckman/Berkeley universal instruments
are standard in the 7000 series. They combine high-
speed electronic counting with a precision time base
in multipurpose circuitry. They function as coun-
ters, timers, time interval meters, EPUT meters,
frequency, frequency ratio or period meters, or as
secondary frequency standards.

All 7000 series universal models have provisions for
standardization against WWV and may be coupled
to external frequency standards. Connections are
provided for driving Berkeley digital printers, data
converters, or in-line remote readout indicators.

SPECIFICATIONS & PRICES

BRIEF SPECIFICATIONS Model 5230 Model 7170 Mcdel 7270 Model 7350 Model 7351 Model 7360 Model 7361 Model 7370
0 cps to 10 cps to 0 cps to QO-cps to 0 cps to 0 cps to 10 cps to
RANGES-FREQUENCY 100 ke 10 me 100 ke 100 ke 1me 1mc 10 me
100 usec 0.3 usec 10 usec 10 usec 1 usec 10 usec 0.3 usec
TIME INTERVAL to 104 sec to 107 sec to 108 sec to 102 sec to 107 sec to 10’ sec to 107 sec
0 cps to 0cps to Ocps to 0 cps to 0 cps to
BERICD 10 ke Oo3[me 100 ke 10 ke 1me 10 ke QioIme
TIME BASES 0.1 and 0.1 usec 0.1 usec 10 usec Time [nterval™ 1 usec tc Time Interval* 0.1 usec
1 sec to 10 sec and 1 usec to 10 sec Generator 10 sec Generator to 10 sec
CODED OUTPUT FOR DRIVING
DIGITAL RECORDER, ETC. $30.00 extra Yes Yes Yes Yes Yes Yes Yes
TR e 4 digit 7 digit 7 digit 6 digit 5 digit 7 digit 6 digit 7 digit
ACCURACY + 1 count, -+ oscillator stability
1 part 3 parts 3 parts 3 parts 1parti 3 parts | 1 part i 3 parts i
OSCILLATOR STABILITY in 10¢ in 107 in 107 in 106 pain parts o partiin Parts '8
per day per week per week per week 104 per day 108 per week 104 per day 107 per week
INPUT SENSITIVITY s o 2N 0.1 volt rms** O Mk
A & B—1 megohm,
1 megohm, N
INPUT (MPEDANCE e sk S, ac or direct 10 megohm, ac or direct coupled B
coupled ac coupled
TRIGGER SLOPES I ggsN“el;aetive Positive or negative
CABINET 12” Hx 101" H x 203" W x 161" D
DIMENSIONS 8" Wx 14" D (Rack Panel—8%" x 19”)
APPROX. SHIPPING WT. LB. 30 60 1__60 [ 60 [ 50 [ s0 | 50 | 70
PRICE: (F.0.B. FACTORY) $575.00 $1675.00 | $1675.00 | $945.00 | s1295.00 | s1245.00 | $1445.00 I $1975.00

*Variable from 0.1 milllsec to 0.9999 sec in 0.1 millisec increments and from 1 millisec to
9.999 sec in 1 millisec increments
**Modification for 5 millivolt sens. @ 5 cps available, $50.00 extra

See us at NEC...

For a close look at these advanced counting and timing instruments,
be sure to visit Booths 241-244 at the NEC show in Chicago, October
7.9. Technical data and specifications are available from Beckman/
Berkeley representatives or at the factory. Please address Dept.G10.

IN-LINE READOUT Model 5916

Large, illuminated, in-line in-plane figures
reduce fatigue and error. Ideal for remote
observation of data. It can connect directly
to any 7000 series instrument or 5200
series portable. Presentation rate up to 15
perdsecond; a)iccepts binary voltages. Price
(6-digit unit) $775.00. B ®

eckman 55 B
Berkeley Division

2200 Wright Avenue * Richmond 3, California
a division of Beckman Instruments, Inc.

TRANSDUCERS-A large number
of transducers especially designed for use
with Berkelev counting, timing, and fre-
quency measuring equipment is available.
These include tachometer pickups, photo-
cells, and light sources. Specifications and
technical description on request.
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TAKE TWENTY

BULLETIN 20 tells you why high
strength, speed and economy

are inherent in Easy-FLo \

brazing. Also gives Handy in-
formation about joint design
and fastbrazing methods. We’ll
be pleased to send you a copy.

112

"

s

EAsy-FLo Brazing Simpliﬁes Multiple

Joint Design and Production

Silver brazing with EAsy-FLO makes possible simplicity of design and
assembly, often abolishing machining operations like stamping, riveting,
staking and threading. You see here some of a large variety of brass con-
nectors for radar equipment, manufactured by the King Electronics
Company, Incorporated, Tuckahoe, New York. All must meet rigid per-
formance requirements which in turn, establish equally exacting pro-
duction specifications.

Many different types of joints are involved. Prime performance require-
ment of these connectors is unimpaired electrical conductivity, for they
must in no way impede the current flow of the wires they house. All
must be 100% moistureproof and gasproof, have high mechanical strength
and take uniform plating without prior finishing. Joined connectors
must be perfectly aligned and undistorted.

Each of these requirements is fully met by Handy & Harman silver alloy
brazing with EAsY-FLO 45 and HANDY FLUX at considerable savings in
money and time. Savings that warrant your attention, whatever your
product or production methods. Our experience proves that savings
through silver alloy brazing can be enjoyed by many manufacturers of
many different products in a host of industries. This “King Connector”’
story is but one example of how silver alloy brazing meets the needs of
one product from start to finish.

It is worth thinking about —worth getting in touch with Handy & Harman
to find out. We will work with you all the way.

Your NO. 4l Source of Supply and Authority on Silver Brazing Alloys

OFFICES ond PLANTS
8RIDGEPORT, CONN,

Y PROVIDENCE, 2. I.
H A N D A CHICAGO, ILL,
CLEVELAND, OHIO

OETROIT, miICH,
General Offices: 82 Fulton St., New York 38, N. Y. 108 ANGELEs, catr.

TORONTO, CANADA

DISTRIBUTORS IN PRINCIPAL CITIES MONTEEAL, CANADA
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50 ohm Coax Terminations
dc to 4 KMC!

8 new instruments!

1 to 500 watts coverage!

New Sierra 160 series Coaxial Terminations are ideal for use with directional
couplers, or in other applications requiring wide frequency range and low
VSWR. They provide extremely high stability, and will dissipate full rated power
continuously up to an ambient temperature of 40°C. Derating permits operating
at still greater ambient temperatures. Terminations are completely shielded, and
may be used to adjust transmitters without radiation. They are also useful for con-
verting Sierra Bi-Directional Power Monitors to a termination type wattmeter.

SPECIFICATIONS

Model Power* Connectors VSWR

160-1F 1 watt Type N fem. Less than 1.06, d¢ to 2 KMC; %
160-1M 1 watt Type N male less than 1.08, dc to 4 KMC.
160-5F 5 watts Type N fem.

160-5M 5 walts Type N male Less than 1.08, dc to 4 KMC,
160-20F 20 watts Type N fem. Less than 1.08, dc to 1 KMC;
160-20M 20 watts Type N male less than 1.15, de to 4 KMC.
160-100F 100 watts Type N fem.

160-500F | 500 waffs Type N fem. kst iRZndlioBI00THE,

sierra

ELECTRONICS — October 1, 1957

*Up to 40° C ambient.

New LOW PASS FILTERS

Sierra 184 series Low Pass Filters have an ‘insertion loss
not more than 04 db in pass band, sharp cut-off, 1.5
VSWR or less, and rejection greater than 60 db from
1.25 1o 10 times cut-off frequency. Five models: for cut-
off frequencies of 44, 76, 135, 230, 400 MC. Power range
250 watts in pass band, 25 walls in rejection band.

Write for Bulletin!

Sierra Electronic Corporation

A Subsidiary of Philco Corparation
3885Bohannon Dr., DAvenport 6-2060, Menlo Park, Cal., U.S.A.

Sales Representatives in major cities

CANADA: Atlos Radio Corp., Ltd., Toronto, Mentreal, Vancouver,
Winnipeg
EXPORT: Frazar & Honsen, Ltd., San Francisco, New York, Los Angeles

Circle 102’ Readers Service Card
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WIDEBAND
DIRECTIONAL
COUPLERS

Versatile, accurate Sierra couplers are
offered in 6 models for frequencies 10
ke to 2000 mc. Couplers provide trans-
mission line measurements including re-
flection coefficient, VSWR, power. Also
permit matching of loads to lines
dynamically by indicating conditions
providing minimization of reflected volt-
ages. Request Bulletins 101, 104.

Coupling Factor: {in db + 1 db)

v 1 3 1 3T i mmo
Ty3707a || 73 |63 53 | 43 | 37 |

138, 138A T 59 49 30 29 |

145 7T sz 42 32 22 12

150 T s 43 33 23

T = P aal el i Sl T

Directivity: 12 db =+ 3 db greater than coupling
factor at each frequency.

Impedance: Models 137 and 138 are 51.5 ohms.
Models 137A, 138A, 145 and 150 are 50.0
ohms. Model 139 may be matched to most im-
pedances.

Pawer: Usoble to 1000 watts throughout frequency
range.

SIERRA 148
CRYSTAL DETECTOR

Insures sensitive readout for Sierra
Directional Couplers. Low VSWR, high
sensitivity to 1200 MC. 50 ohm input
impedance, filtered output. Type N in-
put, BNC output connectors.

36631
Data subject to change withont notice
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You can now get. ..

Hipermag™ cores
that slash magnetic amplifier
rejects up to 75%

The greatest single advance in giving you reactor cores of
such proved reliability is the new Roberts Dynamic Test—
an exclusive Westinghouse development. Using the constant-
current flux-reset method, this test literally measures mag-
netic properties of the core under simulated operating
conditions in half-wave, saturable reactors. The Roberts
Test is the only method that offers practical performance-
matched coresrequired forhigh-precision magneticamplifiers.

You get data on (1) peak flux density, (2) peak differen-
tial permeability, (3) loop squareness and (4) d-c control
magnetizing force at four points on the dynamic B-H
curve. Test values can be used directly as constants in
amplifier design.

The Roberts Test actually eliminates core testing and
matching in your plant— performance is now predictable.
Westinghouse cores assure you, as never before, of the
performance you design into your product.

Also available is a full line of Hipersil® and Hiperthin
cores for electronic applications.

Call your Westinghouse representative or write, Specialty
Transformer Department, Westinghouse Electric Corpora-

tion, P. O. Box 231, Greenville, Pa. *Trade-Mark
J-70796
You cAN BE SURE...iIF TS T
e

!‘:‘5)-
JSRC

VVestinghouse

Production line Roberts Test and performance matching at
Westinghouse eliminate costly and complicated testing at your plant.
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ANNOUNCING

VARIA.BLE

VAcuum

CAPACITORS “

o,

Series A Series T

IN HIGH ALUMINA CERAMIC ENVELOPES

The three capacitors illustrated are product of a design and development project
whick has established a breek through into higher practicality for variable
vacuum capacitors. They have great appealin applications where technical, phys-
ical and cost factors have heretofore been prohibitive. There are at present three
size groups, each of which contains several types differing in capacitance range
and voltage ratings.

The art of adjusting the position of elements within vacuum sealed electronic
devices by use of a bellows arrangement substantially predates World War II.
In this new range of capacifors UNITED ELECTRONICS has advanced this
custom through associating it with the newer techniques of ceramic bodies as
employed in modern miniaturized and ruggedized electron tubes. Ceramic to metal
elosures are doubly important in variable vacuum capacitors since moving inter-
nal parts are involved. Extremely close tolerance assemblies are made possible
under conditions of high production mechanization.

Modern miniaturized circuitry, whether in air, liquid or in rigid encapsulation,
will invite advantageous opportunities for these new ceramic VariVacs available
in voltage ratings of from 1,600 to 25,000, and with maximum engaged capact-
tance values up to 500 uuf.

2

FOR LOW LOSS AND KIGH TEMPERATURE OPERATION

Actuel size illustrations

The above Trade Mark symbolizes
Variable Vacuum Capacitors by
UNITED ELECTRONICS

Write for technical butletin CDB-4

UNITED %‘;{ SNBSS ELECTRONICS, 42 Spring Street, Newark 4,.N. J.




*TYPE 3B24WA

Ruggedized version of JAN 3B24W
rectifier,

Height 4.8125 Diam 1.5625
MAX ELECTRICAL RATINGS
Ef 5 volts epx 20 kv
1f 3 omps ib 300 ma
Ib 60 mAde
SHOCK RATING 450 G
employs bonded thoria tungsten

core filament

TYPE 582, Half-Wave

High vacuum rectifier for use in
airborne  equipment where gos
tubes give short life on 400 cps
or higher source.

Height 5.75 Diam 1.57
MAX ELECTRICAL RATINGS
Ef 2.5 volts 1f 5 amps
55,000 ft. epx 9 kv
ib 1 amp Ib 200 mAde
i surge 5 amps  tk 40 {min.) sec.
SHOCK RATING 300 G

TYPE 583
Clipper Diode-Rectifier
Designed under latest concepts of
rugged and relioble objectives,
UNITED type 583 hos the indus-

try's esteem for good performance.
Height 4.875 Diam 1.445

MAX ELECTRICAL RATINGS

epx 17 kv ib 8 amps
b 65 mAdc

SHOCK RATING 375 G

I \

-

TYPE 596
Full Wave Rectifier

Relioble, high altitude {60,000 ft.}
version of JAN 1641

MAX DIMENSIONS
Height 5.75 Diam 2.250
Ef 5 volis 1f 3 amps

TYPICAL RATINGS
cand input choke input
epx 2300 v 2750 v
ib 825 mAde 360 ma
Ib 275 mAdc 275 mAde

TYPE 589 Rectifier-Clipper
External Anode Type

Designed for oil or air operation
weights only 3 oz. ond hos
SHOCK RATING of 300 G, Ef 6.3
V; M 1.65 Aac length less leads
1.875
MAX ELECTRICAL RATINGS

Clipper Rectifier
epx 10 kv 16 kv
ib 8 omps .250 amp
Ib .020 Adc .065 Adc




Originators and Manufacturers

with

exireme test

ON TU

e o et

Manufacturers of modern electronic equipment have encountered =i

instrumentation problems, demanding unprecedented performance of e - . .
electron tubes.

They have come to UNITED ELECTRONICS, where they find unique
engineering initiative, and an ever growing success experience in their quest
for better tubes. They find here a refreshing atmosphere of knowledge,
practicality and friendliness. They find here, minds that are not too
inhibited by precedent and outmoded concepts of design approach.
RESULT: New EXTREME-TEST CRITERION TUBES which,
understandably, other tube manufacturers are trying hard to copy.

T S

— RTE——————EE A

9 )

N
by
ﬁ I

TYPE 554 Rectifier-Clipper
External Anode Type

Designed for ail or air aperation TYPE 576-A *TYPE 705WA T]W
has max length {minus leads) of Refﬁﬁer'(lippef Half Wave Re(ﬁﬁel’
2, inches. SHOCK RATING 300 G Ruggedized and up-rated versian *TYPE 561 *TYPE X-80

Ef 6.3 volts; 1f 3.5 Aac
MAX ELECTRICAL RATINGS

of our type 576 good for 500 mo
Ib without forced air.

MAX ELECTRICAL RATINGS

Here again UNITED engineers
come up with o much needed im-
provement over JAN type 705A.
This tube has o SHOCK RATING

Rectifier-Clipper
This is o low impedonce compan
ian to aur fomous X-80. Hos some

Rectifier-Clipper
Employs exclusive UNITED bonded

Clipper Rectifier i
ep:‘;é W 18 kv Clipper Rectifier of 300 G and high dependability filament characteristics as X-80 but ‘h:‘;m,:I(::::n:moo':i g
ib 12 amps 470 omp fsz 25 kv 25 kv due to bonded thoria filament and rated for epx of 30 kv. :e' f' :75 § Diom 3.63
Ib 60 mAdc 150 mAdc ib 14 amps 2.5 amps graphite anode in enormously rug- d : © ’
Ib .030 Adc .500 Adc ged assembly. MAX ELECTRICAL RATINGS Clipper Rectifier
Ef 5.4 volts 5 valts Clipper Rectifler epx 40 kv 40 kv
If 15 amps 14 amps epx 30 kv 30 kv ib 80 amps 2.5 amps
ib 80 amps 2.7 amp Ib .075 amp .800 amp
b .075 omp 860 amp Ef 11.5 valts 1 15.5 amps

Newark 4, N. J.




The nine resistors and capacitors above
are replaced by the RC network at the
right. This new General Electric component
is just 3/16” thick. It is priced 10 percent
less and saves about 67 percent in assembly
costs as proved in actual production runs.

og J.I ‘ e Thru-Con print wire board

&

A piezoelectric material recently developed Now you can design a compact wiring pattern
by General Electric, Lead Metaniobate on both sides of the board without the cost of
remains remarkably stable over the temper- further processing to connect them. The
ature range from —54°C to 265°C, an im- “Thru-Con®” hoard additive technique plates
portant fact in high-temperature instrumen- through the holes at the same time it plates
tation devices. It displays superior aging the wiring pattern. This permits high-speed
characteristics compared with other ceramic dip soldering remarkably free trom rejects.
piezoelectric bodies. The high Curie tem- No special eyelets or pre-cleaning are re-
perature (570°C) allows repeated heat cy- quired. Assembly weight is reduced, and in-
cling with no effect on electrical output. ventory is simplified.

1
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of electronic assemblies

Basic Improvements in RC Networks and Capaci-

tors Developed by General Electric Research

Technical ceramics have remarkable electrical and mechanical prop-
erties that lead to the utmost simplification in component parts—as
superior lo present components as the aulo was to the horse.

The new RC network shown at the left replaces a host of individual
resistors and capacitors. The price saving can be ten percent or better.
The assembly saving in print wire boards—inserting one unit instead
of five or ten—averages about 67 percent. Furthermore, this small RC
network results in a smaller overall assembly, at proportionate savings
in board costs. Yet you are not restricted to the usual limitations due
to environmental temperatures, for the new network operates at
95°C, ten degrees over the normal requirement.

Wejcap capacitors are small,
flat capacitors that have no leads
at all. They are merely wedged
into print wire boards. Leads
are an encumbrance. They get
bent and broken. They are tough
to align. They have to be
crimped. Wejcap capacitors
eliminate these problems and
cost 25 percent less. Tests on
Wejcap capacitors also show that four of them can be inserted in

the time it takes to put in three ordinary capacitors. If only three
Wejcap capacitors are applied in your volume-production chassis, you
can expect to cut as much as 20 percent from your capacitor costs.

Both Wejcap capacitors and RC networks are available in a
range that makers of medium and high volume assemblies can
capitalize on. For further information fill out the coupon.

—_——_————q

Manager of Sales, Specialty Electronic Components Department,
General Electric Company, Auburn, New York

Pleose send me complete technicol informotion on

J RC Networks . Lead Metaniobate
| ] Ferrites | 1 Weijcap capacitors

Progress Is Our Most Imporfant Product
g ‘ P [_ | Thru-Con® Print Wire Boards

GENERAL @3 ELECTRIC

l Name . Position_

Company —

l Address O

I city. Zone State
Es————————— Yy )R
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THE NEW GENISCO

ANGULAR 0SCIL

This newest Genisco machine utilizes a uniqa2 conica! cmank mechanism to
generate an angular oscillation which closely corresponds to a theorstical sinuso-dal
waveform. A precision sine-cosine resolver coupled to the crenkshaft can be wed
to bring a test instrument output signal and the oscillating table output signal into
coincidence for direct reading of phase lag angle.

The extreme accuracy of the Model B386 Oscillating Tab}z makes it particulerly
suited for evaluating the damping and response charzcteristcs of engular acce ar-
ometers and rate gyros. The Model B386 can alsc be used f-r calibrating pzak
angular velocities and peak accelerations to the accuracy >f the known angilar
excursion and frequency. Within its range, the mazhine can dovble as an envir-n-
mental angular shake table.

For complete information and performance specifications, write to-

ﬁ,mw'
{NCORPORATHD

Circle 198 Readers Service Card
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Generates a precise sinusoidal function accurate to within 0.7 %
at excursions up to =2°, 0.5% up to =109, and 1/ up ¢ =15°,

Brief specification

Argalar Excursion: Irf nitely adjustable

frem zero to +15°,

fraguency Range: ContirvLeusly variable “rom

6.0Zto 3 cps In the low e; 0.2

10 38 ¢ps in the high range.

Eccuracy: :

£ngt lar Excursion —wizhin-10 minutes of arc.
Frequency Indication —wittin 1% with

tachometer; within 0.1% with stroboscope

Faylsad Capacity: 10C b. Geadwelight; 750 Ib.-in.
unie dynamic conditicns Protected aga-nst dvnamic
‘over oad by replaceatile sh2ar pins.

Wbrztion Isolation: ) x
Ve-teal Displacement— 003" max, at ay frejuency
Latesal Displacement —0 881~ max. at arw “requency.
Piztform Diameter: 8° .

Apprax. Weight: 400 {o.

2233 FEDERAL AVE,, LO3 AEGELES 64, CALIFORNIA

wes Wiy e

SCRFRE L
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At Douglas,
El Segundo, California

is usedd in the electrical,
radio and radar components
of the A4D Skyhawk

and F4D Skyray.

At Raytheon,
Waltham, Massachusetts

M IL-W-16878B high-
temperature hook-up wire
is used in classified
airborne navigation and
bombing radars.

-y
it U ‘
b L~ ST SRR

At Burgess Battery,
Freeport, illinois

JAN-C-76 general purpose
hook-up wire is used to

interconnect cells of dry
batteries for portatle
military equipment.

ELECTRONICS — October 1, 1957

MIL-W-5274A hook-up wire

At Boeing,
Seattle, Washington

MIL-W-5086 low tension
airframe wire is used in low
voltage circuits throughout
the B-52 Intercontinental
Jet Bomber.

At Western Electric,
Burlington, N. Carolina

MIL-W-76A is used
extensively in the Nike Ajax
guided missile system.

At Chance-Vought,
Dallas, Texas

MIL-C-7078A shielded air
frame wire is used near radio
and radar apparatus to assure
distortion-free operation

of electronic equipment

on the F7U-3 fighters.

At North American
Aviation, L. A., Calif.

MIL-C-17B coaxial cable is
used in high frequency
radio and radar circuits on
the F100 Super Sabre
fighters.

Circle 109 Readers Service Card

FOR

MILITARY

SPEC WIRE

AND CABLE

leading manufacturers

choose Brand quality,

Brand service

Turbo-Brand wires are manufactured
under a program of scientific
quality control to exceed the rigid
requirements of these and other
manufacturers the world over.
Available as single conductors or as
custom-designed multi-conductor
cables, Turbo-Brand cable may be
specified to incorporate any number
of conductors, any combination of
wire types, and any predetermined
lay-up pattern.

Your inquiry is invited.

WILLIAM BRAND
& COMPANY, INC.
WILLIMANTIC 3, b CONNECTICUT

Electrical and Electronic Wires and
Cables *+ Harnesses and Cable Assem-
blies * Plastic and Coated Insulating
Tubings ¢ Identification Markers

121



New!

Greater System Accuracy

and Rcliability with the

PHILBRICK PRINTED

Underside of Model USA-3 showing printed circuit,
amplifier connection scheme, and connecting terminals.

Model USA-3 showing one of the several types
of modular packaging available at extra cost.

122 Circle 110 Readers Service Card

)
S
® PRINTED CIRCUIT: Economy,
and compactness.
® OPEN LOOP D-C GAIN: 10 million.

® LONG TERM DRIFT, NOISE and OFFSET:
under 100 microvolts.

QUTPUT VOLTAGE RANGE: =115 volts.
SIZE:'7” x 2',"” board.

MOUNTING: Any convenient method,
PRICE: $95.00.

reliability

CIRCUIT AMPLIFIER

Model USA-3

High performance combined with the reliability
and compactness of a printed circuit design are fea-
tured in the new Philbrick Universal Stabilized Ampli-
fier, Model USA-3. It is ideally suited for applications
to instrumentation, control and analog computation.
Extremely high open-loop d-c gain, wide bandwidth,
low noise and wide output range are important per-
formance characteristics of this new chopper stabilized
amplifier. An interesting design feature makes this in-
strument safe against self-destruction, even under pro-
longed overload conditions or direct grounding of its
output. At a price of only $95.00, it offers more per-
formance per dollar than any other amplifier on the
market today. Write to George A. Philbrick Re-
searches, Inc., Dept. 14, for Bulletin USA-3.

GEORGE A.

PHILBRICK

RESEARCHES, INC.

230 Congress Street, Boston 10, Massachusetts

Circle 111 Readers Service Card—y-
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cooling
avionic

During World War I, Eastern Industries pio-
neered cooling syslems for aircraft elecronic
systems. Now, thousands of installations later,
and as the leader in this challeaging Seld,
Eastemn is sfill pioneering.

Experience has been a springboard to new de-
velopmen's . . . compac‘ness, simphficaticn, re-
frigeraticn cycles. Research and development
continue to play their vital parts in perfecting
systems % overcome the new problems as ex-
panded aircraft performance produces jantastic
rises in temperatures.

If you have a challenging problem. come to the
leader in the field for complete and creative
engineering help.

REFRIGERATION-TYPE

PIONEER OF THE THERMAL FRONTIER

® —%-
- 3_= = l' - 9
" =) \', 54 -
S 73 e
- e T e ~ .
= = 3
B3 K
5 -

COOLING UNIT

ELECTRONIC TUBE COOLING UNITS

Custom-made uniis, with or without refrigeration
cycles, provide a methed of maintaining safe
operating temperature limits in electronic equip-
ment. Standard sub-assemblies and components
normally are used to create a custom-made de-
sign to fit your exact needs. Costs are minimized
for these completely seli-contained units by com-
bining heat exchangers, fans or blowers, liquid
pumps, reservoirs, flow switch, thermostat, and
cother common components.

Write for Eastern AVIONICS BULLETIN 340

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

West Coast Ofice: 1608 Centinela Avenua . ¢ Inglewood 3, California



AT PHELPS DODGE, MAGNET WIRE “SERVICE"
MEANS FAR MORE THAN JUST,DELIVERY!

FIRST FOR LASTING QUALITY —FROM MINE TO MARKET
== — T O s i e e S " e — ———— :
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A complete line of uniformly high-quality products—backed by the finest
research and manufacturing facilities. ]

e Modern, up-to-date packaging designed specifically for easy handling and
convenient use.

@ Prompt customer service on deliveries and all inquiries.

o Application of vast engineering experience in helping select correct wire and
insulation to meet requirements.

« Dependable warehouse system in close proximity to major markets.

ELECTRONICS — October 1, 1957 Circle 113 Readers Service Card
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ACTUAL
SIZE
v

Tip and Shank of New G-E Soldering Iron No Bigger Than a
Paper Match: Gives Quick Heat Recovery for Production Use

General Electric’s new Miniature soldering iron is designed
especially for continuous production-line work on sub-
miniature components. It can help increase your produc-
tion by delivering fast, more dependable heat recovery
from joint-to-joint. This is made possible by an efficient
tubular heater built into its 14” diameter, long-life tip. As
a result, heat is concentrated right at the work, minimiz-
ing heat loss.

What’s more, the maneuverable Miniature iron gives
you tip-touch control for rapid soldering of critical joints.
Its tiny 14" shank reaches into almost inaccessible areas,
with reduced risk of damage to adjacent parts.

Here are just a few of the other big reasons why the
new Miniature is the answer to your needs for a small,
efficient, production soldering iron:

EASY TO MAINTAIN—Tip and heater assembly can be
replaced quickly and easily.

IMPROVES OPERATOR EFFICIENCY—Weighs less than
114 ounces, reduces fatigue.

TIP LASTS LONGER—Vacuum processed iron tip resists
harmful effects of tin and high temperatures.
PORTABLE— Transformer plugs into any standard 115-
volt outlet.

For more information contact your local G-E Apparatus
Distributor, or write for Publication GEC-1318, Section
724-8, General Electric Company, Schenectady, N. Y.

GENERAL @@ ELECTRIC
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SPECIFICATIONS Where application requires
LIFE-TEST: As per RETMA REC-107-A ceramic capacitors with slight
PO(_WERI)FAC’I‘OR: 1.5% Max. @ 1 KC capacity variation over an ex-
initia
POWER FACTOR: 2.5% Max. @ 1 KC tended temperature range, RMC
(after humidity) Type JL DISCAPS will meet the
WORKING VOLTAGE: 1000 V.D.C. : : : :
. i-
TEST VOLTAGE (FLASH): 2000 V.D.C, spec1}ficat10ni Maximum capac d
LEADS: No. 22 tinned copper (.026 dia.) ty change between —60° an
INSULC.‘ATION: Durez phenolic—vacuum +110° Cis only + 7.59, of value
waxe: ]
INITIAL LEAKAGE RESISTANCE: Guar- at 25° C. Rated at 1000 V.D.C.
anteed higher than 7500 megohms Type JL DISCAPS are available
AFTER HUMIDITY LEAKAGE RESIST- : iy
ANCE: Guaranteed higher than 1000 n capac1t1es between 150 MMF
megohms and 5000 MMF. Write today for

CAPACITY T NCE: h .
at 250G © TOLERANCE: £ 10% + 20% samples and complete information.

DISCAP RADIO MATERIALS CORPORATION
CERAMIC GENERAL OFFICE: 3325 N. California Ave., Chicago 18, Il
CAPACITORS

Two RMC Plants Devoted Exclusively to Ceramic Capacitors
FACTORIES AT CHICAGO, iLL. AND ATTICA, IND,

-
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TIMERS...SPECIAL DELIVERY

Standard or
special —
Industrial Timer
makes

rapid deliveries
on all models

Sometimes you need a standard
model timer . . . other times you
need a special. Either way we
can give you the extra rapid
service you may nced becausc
of the efficient way we design,
manufacture and stock timers
for industrial applications.

To meet all of the widely
varying needs of our customers
we manufacture a complete line
of timers in the four broad clas-
sifications illustrated here:

1. TIME DELAY TIMERS

2. INTERVAL TIMERS

3. RE-CYCLING TIMERS

4. RUNNING TIME METERS

From these we have alrcady
developed 20 basic types which
can be combined in cndless
number of ways . . . to date,
our engineers have combined
them into over 1000 different
models. So what might scem to
be a special timer requirement
to you, will very often be a
standard timer in our large
stock, and that is the reason we
have the ability to fill special
orders so quickly. And as far
as -standard timers are con-
cerned we can give overnight
service if necessary.,

So, for the utmost in all-
round service depend on us for
this outstanding combination:
deliveries {Immediate on Stan-
dards . . . First on Specials”.

Timers that Control

the Pulse Beat-of Industry

_mtEWﬁ Timers §

R R S—

Running Tifie

aePordline

C‘yyqllllg

| Fimers—{—
il

Speed up your
automatic

control projects —
profit by our
timing application
experience

No need to let timing problems
delay you in your automatic
control projects when you can
place them with us and get
faster solutions. Even though
no two automatic control jobs
are ever exactly alike, and even
though the timer requirements
of each are very different we
have established an excellent
record in helping out in these
situations.

20 years of experience in an-
alyzing complex timer applica-
tions has provided us with the
special knowledge required to
give our customers the right an-
swer in near-record time.

Our large stock of standard
and combination timers enables
us very often to fill orders for
these requirements without any
time loss because we have al-
ready developed so many new
combinations specifically for
automatic control functions.

Extra special automatic con-
trol timer — this calls for
original designing. Our engi-
neers will go right to work and
get the job done. That’s the way
we grow and we like it.

Whatever your control prob-
lem, you have everything to
gain by submitting it to our
timer specialists. They’ll come
up with the answer — almost
with the speed of automatic
centrol itself.

INDUSTRIAL TIMER CORPORATION

1409 McCARTER HIGHWAY, NEWARK 4, N. J.

128
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LEAKAGE AND INTERFERENCE MEASUREMENT
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] olarad Model IEK p’ecﬁ'{fm_ﬁﬁa yzdr enables|new vnsuall_ 7
techniques for checking and %estmg of qncrowave equiprent VISUAL FREQUENCY CALIBRATION

- | with the sanj_e_ease as| szand_ard scillgico es used |
A" [ . & "h%ver frequency work.

l his insterent diSp:iays on a f}equency lf:ase; fulse

components—frefuency-differsnces -attenuatiop
and band width characteristics, Ieakag% detection,

radiation and interference signals, ard VSWR information,
-— j——-ﬁ(h—h@gh%eﬂsi{ivi teh Hy-def ; _ S
' r?:e\;

‘ requencie i r 4 &
- ial with 1P accuracy as the sét is tuned. £ 3 : .
“Maximum reliability life is assured throug I(\‘ o A
| special,!no acti i ' :
A stable frequency

!
—t-
!

MEASUREMENT ‘OF PULSE MODULATION

| 3 :
- CHECKING AFC OF RADAR SYSTEMS

Model TSA

Write for your copy of the Polarad “Handbook of Spectrum
Analyzer Techniques”. It includes discussion of operation,
applications and formulae for analysis techniques.

POLARAD ELECTRONICS
CORPORATION
43-20 34th Street, Long Island City 1, New York

REPRESENTATIVES: Abington, Albany, Atlanta, Baltimore, Boeing
Field, Chicago, Cleveland, Dayton, Denver, Detroit, Eng ewood, CHEGKING  OUTPUT OF FM GENERATORS
Fort Worth, Kansas City, Los Angeles, Portland, Rochester,
St. Louis, Stamford, Sunnyvale, Syracuse, Washington, D. c.,
Westbury, Westwood, Wichita, Winston-Salem, Canada: A-nprior,
Ontario. Resident Representatives in Principal Foreign Cities.




POLARAD ] /N ACTION
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AM, FM, CW, MCW
and PULSE RECEPTION

High video output —
low impedance

Trigger output

Special recorder output

A microwave receiver
with large dynamic range;
excellent gain stability for
these applications:

General communications.
Field intensity meter.
Frequency meter.

Measurement of radiation and
leakage of microwave devices.

Measurement of bandwidth of mi-
crowave cavities.

Measurement -of relative power
of fundamental and harmonic sig-
nal frequencies.

Measurement of noise figure.
Antenna field patterns,

Model R

Seven interchangeable plug-

in r-f tuning units cover the
entire frequency range:

“tRR-T 400- 1,000 mc

950- 2,040 mc

1,900- 4,340 mc

200- 7,740 mc

7,300-11,260 mc

... 9,500-15,600 mc

....14,700-22,000 mc

*Microwave preselection,

tracked and double - tuned

tU.S. Patent No. 2,774,243

Output level reading
directly in db
High sensitivity

Direct reading
UNI-DIAL control,
Broadband coverage

Audio output,
Audio output control
AFC switch

MULTI-PURPOSE BROADBAND
MICROWAVE RECEIVER 400-22,000me

SPECIFICATIONS:

POLARAD ELECTRONICS CORPORATION




SUPERIOR TUBE ADDS

5 NEW GLASS SEALING ALLOYS
TO STANDARD LINE

(\

/{.

AN Y

— -

KOVAR®

i\
l{()I)Al{*J

#430

#430Ti THERLO:

Now Superior offers glass sealing alloy tubing with
expansion characteristics to meet practically any glass
sealing requirement. These five new analyses are in
addition to six already in the line. Superior also offers
titanium tubing for ceramic-to-metal seals. All are

available in quantities as small as 50 ft. and are cold
drawn to close tolerances. Size limits in most cases from
.012 to 144 in. OD. Write or send coupon for new Data
Memorandum 1[5 giving technical information on all
these alloys and the known applications for them,

70

30

20

i
\

EXPANSION— INCHES [INCH X 10-4

5{;&&//&/' Jlnbe

Johnson & Hoffinan Mfg. Corp., Mineola, N.Y.—an affiliated company

600

800 1000 1200

TEMPERATURE — °F

The big name in small tubing

NORRISTOWN, PA.

making precision metal stampings and deep-drawn parts.

Westinghouse Electric Corp.

~Stocked and sold by the Stupakoff Division of the Carborundum Co., Latrobe, Pa. T.M. Reg. U.S. Pat. Off., I

TT.M. Reg. U.S. Pat. O., Witbur B. Driver Co.
1T.M. Reg. U.S. Pat, Off., Driver-Harris Co.

-4—Circle 118 Readers Service Card
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APPROXIMATE EXPANSION CURVES OF VARIOUS METALS

SUPERIOR TUBE CO.
2500 Germantown Ave., Norristowa, Pa.

Send me a copy of new Data Memorandum 15, on glass sealing alloys.

Company

Street

Name '

City.
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ScoTcH
Magnetic Tape

o010 i o g

109— INTERNATIONAL STANDARD —For
moderate speeds, tensions, pressures. 1.5 mil
cellulose acetate backing. Uniformly accurate
because of carefully milled resinous components,
rigidly controlled oxide manufacturing process.
.55 mil coating of standard output oxide.

ScorcH
Mugne'i'c_ Tape
j’.o\r{gWe,ér

159—EXTRA PLAY—50% more recording time
on the reel! Made with 1 mil polyester backing,
.35 mil coating of high potency oxide. Offers
improved high frequency response, improved
short wave length output, and better head con-
formity eliminates signal loss.

130

108—GENERAL PURPOSE—Uses the same
reddish-brown oxide as offered in No. 109 In-
sirumentation Tape. Because of its dimensional
stability, this tape is recommended for multi-
track applications. ‘“Weather-balanced”, it's
ideal in extremes of temperature and humidity.

SCOTCH

eran

Magnetic Tape

C@g/ér

148—LONG WEAR—Rugged newcomerl This
premium tape gives you 3.5 db greater output at
short wave lengths, yet withstands heat-wear in
temperatures up to 200°F. and eliminates head
build-up. Has 1.5 mil polyester backing, .35 mil
coating of "High Output” long wear oxide.

Circle 120 Readers Service Card
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ScoTCH
Magnetic Tgpe

~Long Wegar

128 — HIGH OUTPUT — 100% more output
(4-6db} at 15 mil wave length. This tape is specif-
ically designed for uses where high output at
long wave length is required. 1.5 mil polyester
base achieves high dimensional stability. .65
mil coating of "High OQutput' oxide.

SCOTCH

Magnetic Tape
- ong-\l\_/e/ar

149—LONG WEAR, EXTRA PLAY—Matches
148 for heat-wear resistance and magnetic prop-
erties but records 50% longer because of its
thinner 1 mil polyester backing. Selection for use
of this tape should be based on’'strength versus
playing time as the determining factor.

October 1, 1957 — ELECTRONICS



Choose from a complete line of

"Scotch” Brand Instrumentation Tapes

for industry and defense

Whatever your recording requirements, "SCOTCH”
Brand has the right magnetic tape for you. Here's
the world’s fullest line of tapes for exacting instru-
mentation use — and the most reliable. Every
“SCOTCH" Brand Instrumentation Tape meets
critical dropout specifications. In pulse recording
these tapes average less than 1 error per roll.* In
direct recording, these tapes conform to proposed
Navy specifications defining dropouts as variations

of 22% or more in signal magnitude, lasting 300 or
more microseconds.** All tapes shown are avail-
able in standard widths of %", %47, %", %" and 1”.

EREE BOOKLET gives you specific engineering
data on dropouts plus complete physical and mag-
netic: specifications of these famous “SCOTCH"
Brand products. Write: Mifinesota Mining and Mig.
Co., Dept.PL-107, St. Paul 6, Minnesota.

*Measured by recording 200 non-return pulses per inch on a 0.035” track. A reduction to less than 50% normal signal amplitude constitutes a signal error,
Zero errors are measured by saturating the tape undirectionally. Each spurious signal greater than 10% of normal signal amplitude constitutes a zero error.
Errors per roll based on recording 7 tracks on rolls 14" x 2500°.

**Based on a 8750 ¢ps signal played at 7.5 ips.

WHICH MAGNETIC TAPES ARE BEST FOR YOUR INSTRUMENTATION NEEDS?

Tape Number High High Long Wave Short Wave
and Stability Strength Temperature Speed Length Length Recording
Description Performance Performance Output Qutput Time
108
General Purpose Best Best Good Good Good Good Normal
109
General Purpose Good Good Good Good Good Good Normal
128 Very Very
High Output Best Best Good Good Best Good Normal
148
Long Wear Best Best Best Best Good Best Normal
149
Long Wear Extra Play Best Good Best Best Good Best Extended
159
Extra Play Best Good Good Good Good Best Extended

All quantities expressed are relative to No. 109

The term “SCOTCH" and the plaid design are registered trademarks for Magnetic Tape made in U.S.A. by MINNESOTA MINING AND MFG. CO., St. Payl
6, Minn. Export Sales Office: 99 Park Avenue, New York 16, New York. © 3M Co., 1957
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uick-Opening Fasteners
S electz'ng Small Fastenings for Metal Closures

Spring
. loading
Holds
Pan‘el?. .

G i

7

Quarter-Turn Fastener

Lion Fasteners open and close with a
Y% turn, hold sheets tightly under the
compression of a rugged spring.
Quickly operated and fully retained
in the outer panel, they are approved
under U. S. Government military speci-
fications. Stud and receptacle float for
easy alignment and simplified hole
preparation. Flush, oval, wing, knurled,
ring, and key head styles available.
Sizes—No. 2, No. 5, and High Strength
for extra heavy duty.

Cabinet Latch

Just drill a hole, push the fastener stem
through, and slide the special push-on

“Use caprive fusteners wherever feasible . .

. Avoid the use of lovse washers and loose

nuts . . . Fasteirers on e([mpwezzt covers J/JO/I/(/ be operable either with no tools or with

,ftzmt/znﬂ/ band tools’ 'k

(Jobn D. Folley, Jr. & James W. Altman, Research Scientists, American Institute

for Research)

clip 1nto place. No welds, screws, bolts
or rivets: the fastener is permanently
installed in seconds'!

Adjustable to any grip length or panel
thickness, the pawl is fixed in place by
a single set screw. The fastener's
brightly finished knob is set off by a
plated washer. Also furnished with
screwdriver operated flush head.

Spring Tension Latch

For fastening slide-out drawers and
hinged panels the Southco Arrowhead
Latch is recommended. It locks or
opens with a quarter turn yet occupies
less than %" inside space.

Doors are held under spring tension —
a push against the arrowhead knob
relaxes this tension, allows operation
with fingertip ease. Drill a single hole
for installation—no fastening to the
door is necessary. No striker plate
is needed.

Paw] stop is eliminated—arrowhead
shows at a glance exact position of
pawl.

Adjustable Panel Latch

Small doors and panels can be fastened
with greatest speed and lowest cost
with the Southco Adjustable Latch.

The entire fastener is quickly installed
through two holes punched in the
door; no bolts or rivets are needed.

It operates with a quarter turn, requires
no striker plate. An extra twist after
the nylon pawl is engaged pulls up the
door to form a seal and eliminate
vibration.

Available with wing, knurled, or
Phillips head.

T\Tﬂ
| \M\ Free

"N Fastener
1} Handbook

Send for your free copy of Fastener
Handbook No. 7, just released. Gives
complete engineering data on these
and many other special fasteners.
Fifty-two pages, in two colors.

Write on your lettethead to Southco
Division, South Chester Corporation,
233 Industrial Highway, Lester, Pa.

/

/
/
@ FASTENERS

©1
¢ Quoration from ' 'Designing Electronic Equip- A @
ment for Maintainability”; Machine De- /
sign, July 12, 1956. /
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UNIQUE

Full utilization of the superior characteristics of tropo scatter communication is
achieved by REL combining diversity receiver equipment. These notable
advantages are unique with REL diversity receivers:
1) Positive improveent in signal-to-noise ratios over single receiver operation, when
received signals inn each receiver are approximately equal i quality :
3 db for dual diversity
4.75 db for triple diversity
6 db for quadruple diversity

2) Signal-to-ioise ratios at least equal to that of best receiver in the diversity
combination.

3) Circuit reliability enhanced by combining all signal paths.

4) Response time of the combining action optimized for both voice and teletype
reception to an attack time of o.2 williseconds.

5) Combiner dynamic response increased to 4o db.

6) The adaptability and versatility of all receivers further augimented by a 1500 ohun
output for standard graphic recording equipment.

The same imagination and skills which devised this apparatus are available for
solving your specialized radio problems.

00 - 600

Rasss:

1
4 o HHIT
> ass:

- =

Rudlo Engineering Typical quadruple diversity operation of REL combining receiver. Output to multiplex available from all receivers.
V = vertical polarization, H = horizontal.
Laboratories - Inc.

29-01 Borden Ave - Long Island City 1, N.Y.
STillwell 6-2100 » Teletype: NY 4-2816

Canadian Representative:

Alcarn & Soper Co « 384 Bank St « Ottawa
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MINIATURIZED MICROWAVE ISOLATORS such as
this new Raytheon X band unit weigh as little as 6 ozs.

s i SV o et

MICROWAVE FERRITE ISOLATORS

= New designs now available for several bands

You’ll want to learn more about Raytheon’s new full
line of microwave ferrite load isolators as well as other
devices now available commercially for the first time.
Included in the line is a completely new L-band isolator,
the first of its kind ever built. There are also units for
S, C, X, Kz, and Kv bands.

RAYTHEON’S TYPE R-151 FERRITE MATERIAL
is available for Faraday rotation devices in X and K
band frequencies and for resonant-type isolators in S
through K bands. Other compositions are available
for various applications.

WRITE TODAY for techni-
cal data sheets on standard
Raytheon microwave ferrite de-
vices and material. Please state
your specific requirements for
more complete data. Write to
W. C. Plouffe at address below.

NEW HIGH POWER L-BAND ISOLATOR, first of
its kind, typifies Raytheon leadership in microwave
ferrite materials and devices.

= o

RAYTHEON MANUFACTURING COMPANY

SPECIAL MICROWAVE DEVICE GROUP
28 SEYON STREET, WALTHAM 54, MASS.

Excellence in Electronics
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Waldes Truarc Rings cut assembly costs, improve
performance of precision photo-optics equipment

Charles Beseler Co., E. Orange, N. J. uses Waldes Truarc Retaining Rings in 3 applications shown.

REFLECTING MIRROR ASSEMBLY IN OPAQUE PROJECTOR

“The front surface mirror is the most pre-
cise optical element in a properly-function-
ing opaque projector,’” Beseler writes.
“Previously we used this extremely cumber-
some means of holding the mirror in posi-
tion. As mirror adjustments are always
required and the mirror is extremely deli-
cate, our spoilage was terrific.”’
e . 4

=C ¢ * — AFTER

o

VU-LYTE 1l

PROJECTOR “Two Truarc Series 5100 Rings made pos-

sible complete redesign of the mirror as-
sembly. Now mirrors can be adjusted from
outside the projector. Rejects now are prac-
tically nil. More precise adjustment of the
mirror is possible. And because of the
greater ease in adjustment, we have cut
labor costs $2.00 per unit.”’

35 MM MICRO-FILM NEGATIVE CARRIER IN ENLARGER

BEFORE | AF E R
-

Here a Waldes Truarc crescent ring, Series 5103, replaced

a split collar and clamping ring. Results: labor costs cut

50¢ per unit because of greater ease of assembly. Drier 2 Waldes Truarc Series 5133 E-Rings replaced 2 cap nuts—
provides more uniform heating. at a saving of 20¢ per unit in labor costs.

Whatever you make, there’s a Waldes Truarc Ring de- rials through to the finished product. Every step in manufac-
signed to save you material, machining and labor costs, ture watched and checked in Waldes’ own modern plant.

and to improve the functioning of your product. Field Engineering Service: More than 30 engineer-

In Truarc, you get ing-minded factory representatives and 700 field men
Complete Selection: 36 functionally different types. are at your call.

As many as 97 standard sizes within a ring type. 5 metal
specifications and 14 different finishes. All types avail-
able quickly from leading OEM distributors in 90 stock-
ing points throughout the U.S. and Canada.

Design and Engineering Service not only helps you
select the proper type of ring for your purpose, but also
helps you use it most efficiently. Send us your blueprints
today...let our Truarc engineers help you solve design,
Controlled Quality from engineering and raw mate- assembly and production problems...without obligation.

/ <P el . o~ p e ™ =
WALDES Waldes Kohinoor, Inc., 47-16 Austel Place, LI.C. T, N. Y. H

A\ ® | Please send new, descriptive catalog showing all I
)/ I types of Truarc rings and representative case his- |
\ / | tory applications. (Please print) i
b | NAME i e |
| Title o - ) |
- I
| |
|
—

N

RETAINING RINGS iy !

, WALDES KOHINOOR, INC.
‘j—"—" 47-16 AUSTEL PLACE, L.I.C. T, N. Y.

WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U.S. Patents: 2,382,948; 2,411,426;
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846, 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,509,081;
2'544.631; 2,546,616 2,547.263; 2,558,704; 2,574,034; 2,577,319; 2,595,787, and other U.S. Patents pending. Equal patent protection established in foreign countries.

Business Address [

City Zone ... State E109 |
i
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AMP-lok

The new concept in
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mulltiple

ELECTRONICS — October 1, 1957

AMP-lok eliminates the necessity for supplemen-
tary mounting devices in through panel multiple
connector applications.

conneclor design

... IT'S SELF-ANCHORING

AMP-lok obsoletes all it replaces because of the
following design features:

e contacts are identical . . . self-cleaning . . . recessed for
safety

e finger grip engagement and disengagement
e polarized to eliminate circuit error

e wide panel thickness accommodation — one simple mount-
ing hole required

e color-coding available

AMP-lok can be used as a safe, free-hanging multiple con-
nector, also.

Additional literature and samples available on request.

AMP INCORPORATED

GENERAL OFFICES:
3339 Eisenhower Blvd., Harrisburg, Pa.

Wholly Owned Subsidiaries: Aircraft-Marine Products of Canada, Ltd., Toronto,
Canada ¢ Aircraft-Marine Products (Great Britain) Ltd.,, London, England e
Societe AMP de France, Le Pre St. Gervais, Seine, France ¢« AMP — Holland

Circle 252 Readers Service Card
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At top: new STNT capacitor—ratings
40 mfd., 3 VDC to 4 mfd., 50 VDC.
Below: typical Mallory Mercury
Battery, 250 milliampere-hours ca-
pacity. Both units actual size.

Big Performance in Subminiature Size

—for your Transistor Circuits

The new transistorized products that you are design-
ing can be engineered to even smaller size, and to
even higher standards of performance, by using
Mallory subminiature batteries and capacitors.

Mercury Batteries, pioneered and developed by
Mallory are outstanding for high milliampere-hour
capacity in extremely compact size. The unique com-
bination of the electrochemical cell system and struc-
ture used in Mallory Mercury Batteries gives a
constant energy discharge that offers the ideal power
source for transistors. They last for several years on
the shelf, and need no recuperative periods between
use. They withstand extremes of temperature and
humidity far beyond conventional batteries.

Mallory Subminiature Capacitors cover a complete

Serving Industry with These Products:

range of sizes and characteristics to match your appli-
cations. Newest and smallest is the STNT —only
0.145" in diameter and 0.250"’ long; available in rat-
ings from 40 mfd., 3 VDC to 4 mfd., 50 VDC. Other
models include: ultra-miniature TAW tantalum
capacitors in 1 to 6 mfd. ratings; TAP tantalum ca-
pacitors for —55 to +80° C, rated 2 mfd./90 VDC
to 30 mfd./6 VDC; TNT tantalum capacitors with
double the capacity of STNT, in slightly larger case
size; and type T'T miniature aluminum electrolytics.

Mallory application engineers can give you valuable
assistance not only in selecting the subminiature
components for your application, but also in coordi-
nating circuit designs for peak over-all performance.
Write today for technical data and for a consultation.

Expect more...get more from

£ B N
e e =
G G

PRMA LORY & CO
o . A

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

P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA

Parts distributors in all major cities stock Mallory standard components for your convenience.

See us at Wescon . . . The Mallory Booth is 1312
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Computer Inventories

Oil in Refinery Ta

ks

UMMARY —— System automatically measures height and temperature of

liquids stored in 88-tank “farm” of new Tidewater refinerv at Delaware City.
q 3 y

Measurements on tanks ranging from about 2,000 to 200,000 barrels in

capacity and 11 to 15 ft in height determine actual liquid volume for pro-

duction and inventory control. Computing elements account for geometric

oddities of individual tanks using data stored on magnetic tape. Error detec-

tor accounts for tape defects and recognizes only certain bit combinations

By D. J. GIMPEL and H. 0. BARTON

Panellit, Inc.

Skokie, Illinois

OBJECT of the data reduction
system to be deseribed is to
automatically register the corrected
volume of liquid in a given tank.
This is the volume that the par-

ticular liquid would occupy if it
were at a temperature of 60 F.

Measurement Technique

An automatic system must meas-
ure height and temperature, pick
out data from two sets of tables
and multiply the results. DMeasur-
ing height is done remotely by level
transducers consisting of ten-turn
foot potentiometers and vernier
inch potentiometers driven by a
float mechanism. Their output re-
sistance is proportional to height.
Temperature is obtained from four
resistance thermometers suspended
in the liquid. These variables are
converted to digital values by a
null-balance servo coupled to a ro-
tational digital converter.

ELECTRONICS — October 1, 1957

A series of multilevel stepping
switches connect the signal inputs
from a given tank to the digital
conversion mechanism as shown in
Fig. 1. Before measurement a
series of identifying information
is printed out on typewriter.

The operator sets the material
identification in accordance with
the refinery’s code. The material
in a given tank has been classified
in one of thirteen groups in accord-
ance with American Petroleum In-
stitute group classification. The
operator chooses one of the thir-
teen temperature correction factor
curves which closely approximate
the correction factor curves of all
the types of liquids handled in the
refinery.

The temperature transducer is
then used for an analog conversion
from temperature to correction
factor. The thirteen nonlinear
curves of temperature against cor-

rection factor are generated by a
resistor network used in conjunc-
tion with a ten-tap balancing slide-
wire in the digital converter mech-
anism. This correction factor is
stored in the computer.

Tape Storage

Storing the information for 88
strapping tables is handled digitally
by a magnetic tape storage system
because of the large data capacity
requirement. Each table lists vol-
ume against height in 0.01-ft in-
crements over an average range of
50 feet. Each volume requires five
significant digits or 25 bits includ-
ing check bits for an overall total
of approximately 11-million bits.
By careful use of tape space this
information can be stored on one
11-in. reel of #-in. tape. Figure 2
shows a typical section of the seven
channel tape.

The first step in the computation
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Overall view of computer shows subchassis construction and Typical subchassis shows wiring and parts layout used through-
tape transport mechanism containing tabular data out computer. Modular construction facilitates interchange

is to find the section of tape con-
taining the height against volume
information for the tank being
measured. The stepping switches
set up the tank identification num-
ber. The tape mechanism is
started in the forward direction.
A pulse on channel 7 activates bi-
stable multivibrator B, to open and
gate E shown in Fig. 8. Data on
channels 3 or 4 passes through the
gate and triggers the first signifi-
cant figure comparison network
shown in Fig. 4. According to the
code chosen, channels 3 or 4 will
always have a pulse for any usable
number. This provides a conveni-

parison, making the system rela- If the comparison of the first
tively insensitive to small varia- significant-figure shows equality, a
tions in tape speed and pulse pulse activates bistable multivibra-
spacing. tor B, opening and gate F. A
channel 3 or 4 pulse derived from
the second significant figure is al-
The section called tape transport lowed to pass through F to activate
control serves to reverse, stop and the second significant figure com-
start the tape transport. If no parison network.
equality is found in comparison, A second equality operates bi-
this circuit determines whether to stable multivibrator B, which opens
continue forward or to reverse di- and gate D and allows signals on
rection depending upon whether channel 6 to enter the height reg-
the tank number searched for is ister. Tape space is not given to
greater or less than the one read word identification or height, in-
on the tape. The tank number is stead a pulse in channel 6 indicates
recorded on both sides of a block the presence of a new word or

Tape Transport

ent timing reference for the com- pulse for this comparison. volume. Thus to reach the desired
HEIGHT
| ¥y ANALOG
FIELD AN s
oAt [ e, [ ] orac —oluiiren (Ao ooy DR 3 R
SwiTCH | con 34/ 43 0007500186 CHANNEL (9 o
TEMP 4 i AN ] T ] BINARY ] tirio
\ NN INNENDOoNo ITBINARYZ § (')::g(')
[} ) e i 1¥ BINARY 4
CORRECTION FACTOR _ ] SunsnosononnoonennE 4 rror
N 1 1] T1fCHECK DIGIT 5 01010
-t =] ——— == & 1 t 1|_| WORD DIGIT 6 01001
|[_ —1HE!GHT’ VOLUME I ! BLOCK DIGIT 7 11000
PROEIN | \ | TBLOCK HEIGHT O HERAT o DR
- TAPE TAPE ¥, MULTI- READ- [] | 2] 00110
GRAM -—»{sT - — Y
SonTRoN l. SEARCH STORAGE PLIER :
T L COMPUTER J_ _____ )

FIG. 1—Tank farm data reduction system feeds information from FIG. 2—Typical section of seven-channel magnetic tape used to
field transducers through scan step switch to be digitalized. store information from 88 strapping tables that account for geo-
Pulses from switch, converter and program control activate tape metric oddities of tank and gives actual volume when height of
search to find previously stored tank volume figure liquid in tank is known
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FIG. 3—Tape search control system finds iape section containing height-against-volume information for the tank being measured.
Tt provides signals to reverse, stop and start the transport mechanism

volume, the number of pulses on
channel 6 are counted in decade
counters C, through C..

A volume corresponding to a
height of 21.67 ft will be located
after the 2,167th pulse on chan-
nel 6. The height has been regis-
tered on counters C, through C,
during the height printout. When
the desired block is found, B, allows
channel 6 pulses to enter the height
register which is connected to count
backwards. At zero a pulse out of
C, resets B.. Resetting B. stops
the transport. When B, originally
opened a gate to the height regis-
ter, it also opened gates from
channels 1 through 4 to the shift
register buffer storage.

Buffer Storage

The tape transport operates at
60 ips and has an information
density of 100 bits/in/channel.
Thus, data appears at a rate of
6,000 bits/sec/channel, at a greater
rate than can be accepted by the
multiplier. Buffer storage is re-
quired to match the high-speed tape
transport with the multiplier. The
shift register is a magnetic core
memory device that stores the vol-
ume as read from the tape. Infor-
‘mation enters the shift register
immediately following location of
the desired block, but only the vol-
ume corresponding to the measured
height is left in the register when

ELECTRONICS — October 1, 1957

the countdown is completed and B,
resets.

Error Detection

The presence of defects, oxide
occlusions and foreign matter on
the tape may result in errors in
the read data. Thus an error-
detector network for decimal digits
is incorporated in parallel with the
shift register as shown in Fig. 5.
Since only 10 of the 32 words pos-
sible with five channels of binary
code are used (with the fifth chan-
nel specifically for error detection
to give every coded digit an even
number of bits), a circuit was de-
signed to recognize only the bit
combinations corresponding to the
decimal digits.

The error circuit detects all
single-bit errors and 34 percent of
double-bit errors. The probability
of a double-bit error is much less
than that for a single bit. The cir-
cuit continually monitors the in-
formation entered into the shift
register. Determination of a single
error causes the system to recycle.
A second error stops the machine
and causes an alarm. With the cor-
rection factor registered in count-
ers C; through C, and the volume
in the shift register, the computer
is ready to multiply.

Multiplication is based upon par-
allel, successive additions. The ac-
cumulator, consisting of C,, through

Cy, shown in Fig. 6, performs the
successive additions. The correc-
tion factor stored in C, through C,
is the multiplicand, or the number
to be successively added into the
accumulator. The volume in the
shift register is the multiplier con-
trolling the number of times the
correction factor is added. The
diode switching matrix moves the
decimal point as the multiplier
digits are used.

Results

In this system both correction
factor and volume are five-digit
numbers. Thus the product would
be ten digits of which only the
largest five are significant because
of the accuracy of the correction
factor and volume units. If the
last three digits or stages of ac-
cumulation are dropped, an error
always less than that of the un-
certainties in the measurement sec-
tion results. Therefore the ac-
cumulator consists of seven decade
stages of which only the first five
most significant are read out.

To control and time the multi-
plication process a 12-cathode gas
counter tube is driven by an astable
multivibrator. Two pulses are used
for synchronizing and control. A
train of ten pulses is used for
cycling and a train of nine pulses
is used for accumulation.

After search and countdown are
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FIG. 4—Number comparison circuit determines whether tank numboar is less than, equal to or greater than the number on the tape
and activates the tape transport mechanism accordingly to find corresponding tank block

completed, a pulse monstable multi-
vibrator triggering M,, starts the
multiplication process by opening
and gate A as shown in Fig. 6. The
first T_, pulse sets B, which opens
and gates G and H. Gate H allows

a train of ten pulses to count the
decade tubes C; through C, in re-
verse and through a complete cycle.
Simultaneously a train of nine
pulses is fed into and gates B
through F which are controlled by

100 K EACH

o 100K EACH
Vv

PULSE APPEARS
ONLY FOR
CORRECT NUMBERS

KX

ﬁ'w\

PULSES

1[

CHANNEL {
1-5 THROUGH
OR GATE

-

w! vl
o| o

108
197

102

Buuf

v
CHANNEL 1-5 INPUTS

150 pups F

0003 =

PULSE 1S RE-
QUIRED IF A
NUMBER IS
READ AND NO
PULSE APPEARS
100 K, AT ATRIX

y 0UTPUT

FIG. 5—Error detector circuit recognizes only bit combinations corresponding to decimal
digits and detects all single-bit errors by continually monitoring the information entered
in the shift register. Single error recycles system while second rings alarm

146

bistable multivibrators B,, through
B,,. Multivibrators B, through B,
are controlled in turn by pulses
from C, through C, as they pass
from 0 to 9 in their cycle.

When the correction-factor count-
ers pass from 0 to 9 they close
gates B through F and specify how
many of the nine pulses pass
through the gates and into the
switch matrix. Since C, through
C, count in reverse, whatever num-
ber is initially on the counters is
the number of pulses that will pass
through these gates.

Bistable multivibrators B,
through B,, constitute the multi-
plier counter and determine how
many times the above process is
repeated. Initially the first and also
the most significant digit of the
volume (multiplier) is set in the
counter by the shift register. Suc-
cessive T'_, pulses set back the count
to 0000. Between each 7., count,
a train of ten pulses cycles C,
through C,. When B, through B,
reach 0000, a shift pulse to the
shift register sets the next multi-
plier digit into the multiplier
counter, a pulse is fed into B,, and
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FIG. 7—Diode shift matrix and input gates move the decimal point during addition as
each new significant digit controls the process

a pulse feeds B, closing and gates
G and H. Bistable multivibrators
B,, through B,; count the number
of volume digits used and control
the diode switch matrix.

The next 7., pulse through and
gate A starts the process over
again, this time with the second
significant digit of the volume con-
trolling the addition. The diode

ELECTRONICS — October 1, 1957

switeching matrix shown in Fig. 7
has now shifted the decimal point
because of the pulse fed into B,
Where originally the pulses on line
424 accumulated in C;; by line 433,
they now accumulate in C, by line
482, When the fifth digit in the
multiplier counter is operating,
pulses on line 424 feed into Cy, by
line 429. The fifth count into B,
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through B, feeds a pulse through
the switching matrix to B; and
stops the multiplication.

During these cycles C,, through
Cis have been accumulating trains
of pulses from the switching mat-
rix. As the counters accumulate
they carry over a pulse to the next
counter. This pulse must be delayed
so it does not coincide with a pulse
being accumulated in the mnext
stage. Since there is a possibility
of a pulse generating a chain of
carry pulses, for example the case
of a pulse transforming 9,999 to
10,000, sufficient time must be al-
lowed between clock pulses to allow
for five delays. This is done with
M, through M., and combined with
the counting rate of the gas decade
tubes fixes the clock frequency at
800 cps.

With the completion of multipli-
cation the accumulator holds the
product of volume and correction
factor. A stepping switch then
scans the cathodes of the accumu-
lator tubes to read out the product
which is typed on the log sheet.
Information is printed on one line,
and the stepping switches advance
to begin the cycle for the next tank.
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Operator uses parametrical test equipment to measure 1... I.. and current gain of power transistors

TEST EQUIPMENT for

By ANDREW B. JAGOBSEN

Senior Staff Engineer

and CARL G. TINSLEY

Electrical Engineer
Motorola Inc.
Phoeniz, Arizona

UMMARY —— Separate parametric and application test equipments are

used for production-line testing of several-thousand power transistors a day.

Parameter measurement results are indicated by go-no go indicator and also

by conventional meter. Application test measures power gain and distortion.

Use of semiconductor components in circuitry assures dependable operation

ASS PRODUCTION of power

transistors requires rapid
and efficient testing procedures and
instruments. The equipment to be
described uses transistors to test
several thousand Motorola 2N176
power transistors per day.

Test Specifications

There are two types of transistor
test specifications. The parametric
test determines the magnitude of
a particular transistor parameter,
for example the small-signal cur-
rent gain 8.

The other, an application test,
determines the performance of the
transistor in a circuit having cer-
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tain fixed operating conditions, for
example the power gain for a given
circuit.

Parametric Tests

The parametric test circuits pro-
vide the necessary d-c and a-c elec-
trical conditions for measuring col-
lector and emitter diode saturation
currents L., and I., small signal
current gain B, input impedance A,
and collector saturation voltage V...

The manual switching arrange-
ment shown in Fig. 1 connects the
transistor to the test circuits. All
test circuits ground the collector of
the power transistor to reduce elec-
tric shock hazard, provide adequate

WWW.americanradiohistorv.com

heat transfer and allow for auto-
matic transistor feed, if desired.

The test circuits and d-c regu-
lated power supply are completely
independent plug in units.

Each test circuit is simultane-
ously connected to the test tran-
sistor, the indicating meter and
the go-no go lamp.

Prime power source is 117-v, 60-
cps through a line-voltage regu-
lator. The 35-v d-c power supply
in Fig. 2 incorporates a bridge
rectifier and open-ended regulator
with a Zener diode for reference.
The output voltage drops about 0.5
v when the current varies from no
load to full load of 3 amp. Ripple
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FIG. 1—Circuit-selecting switching and indicator system for parametric test equipment. Individual test circuits are plug-in type

Transistor Production

voltage is less than 0.1 percent at
full-load current.

Collector Back-Current Test

Collector back current I., is
measured with a base-to-collector
voltage of 35 v and the emitter
open. Figure 3 shows the details
of this circuit.

The meter which indicates I,, is
in series with the test transistor
and is calibrated to read 10 ma at
full scale. Transistor Q. is on and
Q. is off for all transistors with I,
less than 3 ma. For this condition
the relay K, is energized and the
indicator light is off. If I., exceeds
3 ma, Q. is turned on and Q, is
turned off dropping out the relay

r

17
A-C

FIG. 2—Thirty-five-volt power supply for
parametric test equipment
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and turning on the indicator light.

The resistor in the collector of
Q. limits its collector dissipation to
a safe value for shorted transistors
or those with high I,, values. This
protective circuit causes a voltage
error for I,, values above 3 ma
(maximum allowable for the
2N176).

Emitter Back-Current Test

Emitter back-current I,, is meas-
ured with a base-to-emitter voltage
of 12 v and the collector open us-
ing the circuit of Fig. 4. A sepa-
rate fioating 12-v power supply
keeps the collector at chassis
ground.

The meter circuit is the same as
for the I., test and is calibrated for
a full-scale value of 10 ma.

The Zener diode gives a constant
voltage source for test transistors
with I,, less than 3.5 ma. With a
short circuit in the test socket, for
example, the Zener diode drops out
and the circuit is current limited
to about 6 ma.

Transistor Q. is biased to ener-

TO GO-NO GO

INDICATOR
K
|
AP
TEST
TRANSISTOR

TO
METER

+35v -

FIG. 3—Plug-in circuit for collector back
current test

gize K., lighting the indicator lamp,
if I,, exceeds 2 ma. This ecircuit
provides accurate measurements up
to the rated value at 2 ma.

Current-Gain Test

The complete schematic circuit
for measurement of current gain
is shown in Fig. 5. For this test,
the transistor is operated with 12-
v d-c collector-to-emitter voltage
and 500-ma d-c collector current.
The d-c conditions are established
with transistor Q. and resistor R,.
A Zener diode provides a voltage
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FIG. 4—Test circuit for emitter back cur-
rent

FIG. 5—Test circuit for measuring current
gain at 0.5-amp collector current

reference and @, provides the base
current.

Resistor R, from the 35-v supply
provides a constant-current supply
for the emitter. By holding the
emitter current constant, the col-
lector current cannot vary more
than = 1 percent with variations in
base current, depending on the cur-
rent gain of the transistor under
test.

For the test signal a 1-ma 60-cps
constant current is applied between
the base and emitter of the test
transistor. Since the 2-henry choke
is a high impedance compared to
the input impedance of the tran-
sistor, a constant base signal cur-
rent is provided for the transistor
under test.

Since the primary impedance of
T, is low compared to the output
impedance of the transistor, the
transistor under test is operated in
a bootstrap circuit, equivalent to
common-emitter operation, with
shorted output. The voltage devel-
oped across the secondary of T, is
rectified and the resulting d-c volt-
age is proportional to the current
gain B of the test transistor. The
output of the rectifier is fed to the
meter section and the go-no go sec-
tion.

Emitter-follower inputs reduce
loading of the 1N34A rectifier.

The go-no go section provides a
light indication for a 8 value less
than 30 and for a 8 value more than
70. The voltage applied to the bases
of Q. and Q. is proportional to g.
This voltage is zero for 8 = 0 and
increases in a negative direction.

For negative potential inputs to
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70
K:X 1000 INDICATOR

| GO-NO GO

LIGHT ] | SECTION ~f Fiq)/
- K A

Q. representing a B less than 30,
Q: is nonconducting, relay K, is not
energized and the indicator lamp is
on. For 8 more than 30, K, is ener-
gized and the lamp contacts are
open.

For a potential at @, and Q., rep-
resenting 8 = 70 or more, Q, con-
ducts energizing K; and the in-
dicator lamp is on. Potentiometers
R, and R, set the emitters of Q,
and Q, for operation at 8 = 30 and
B = T0.

In the meter section, the emitter
voltage of Q, is nearly equal to the
setting of B, and the emitter volt-
age of Q. follows the output of the
rectifier. The 1-ma meter is con-
nected between these two emitters
with a series calibrating resistor
adjusted for a full-scale reading at
B = 100.

Relay K, removes the voltage
from the light indicator when no
transistor is under test.

Input-impedance Test

The circuit for measuring input
impedance h., of the transistor
under tests is similar to the 8 cir-

+35v .
TO _A_ K, 1
GO-NO GO
L PRI
10 1 [
= 500
TEST 20 &
TRANSISTOR A
r 1 I 47K =
| - 1
i 1=
[l I -
: I f 5K
L = J' LI
K:x 1000 TOMETER

FIG. 6—Saturation voltage test circuit

cuit in Fig. 5. The transistor is op-
erated at 12-v collector-to-emitter
voltage and 500-ma collector cur-
rent. A constant 1-ma alternating
current is applied between base and
emitter. For this circuit T; has a
higher input impedance and
samples the voltage between base
and emitter measured by the meter-
ing circuit. The go-no go circuit is
also similar to that used in Fig. 5.

Saturation-Voltage Test

The saturation voltage test is
made with 1.5-amp emitter current,
the base connected to the collector;
the maximum acceptable collector-
to-emitter voltage is 1.2 v using the
test circuit shown in Fig. 6. The
resistance from point A to point B
is adjusted for 1.5-amp collector
current.

To protect the meter circuit and
the npn transistor, K, removes the
supply voltage from these circnits
when no transistor is in the test
socket. With a transistor in the
test socket, the meter functions as
a voltmeter reading the emitter-to-
collector voltage.

The series resistor is adjusted
for a full scale meter reading of 5
v. The emitter of the npn tran-
sistor is connected to a voltage-
divider network and this voltage is
adjusted to energize K. if satura-
tion voltage exceeds 1.2 v. With K,
energized, the go-no go indicator
light is turned on.

Application-Test Circuit

The application test automati-
cally provides the following operat-
ing conditions for the power tran-
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FIG. 7—Circuit for measuring power gain and distortion of transistors with input impedance of 10 to 15 ohms and power gains of 30 db

sistor: 14-v  collector-to-emitter
voltage, 500-ma collector current
and an audio output of 2 w. This
circuit gives a direct meter reading
of power gain in db and a light in-
dication for amplifier distortion in
excess of 9 percent.

The transistor power gain for
these conditions is obtained from a
calibrated input power meter with
the output automatically held con-
stant at 2 w.

Two regulated power supplies,
35 v and 14 v, similar in design to
that in Fig. 2, accommodate the
test transistor, an oscillator, vari-
ous amplifiers, a metering circuit
and a distortion indicator.

Operation of the automatic
power gain test and distortion in-
dicating circuit may be followed by

INDICATOR LIGHT]

K =X1,000

FI1G. 8—Distortion indicator circuit plugs
into circuit shown in Fig. 7
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refering to the Fig. 7.

The 400-cps oscillator runs con-
tinuously and the gain of the con-
trol amplifier is set by an ampli-
fied error signal to provide the
necessary input signal for 2-w
output signal power.

The test transistor output is
rectified by the detector circuit and
is compared with the Zener refer-
ence voltage to provide an error
signal to the differential direct-
coupled amplifier. This amplifier
provides enough gain so the output
for test transistors having a power
gain of 26 to 36 db is 2 w =+ 0.3 db.

Relay K, removes the input sig-
nal to the wattmeter when no tran-
sistor is in the test socket.

Input Wattmeter

Signal power input to the test
trangistor is a measure of the tran-
sistor power gain in this circuit be-
cause the signal power output is
held constant. Input power to the
test transistor is measured by the
wattmeter circuit in Fig. 7, which,
when calibrated is accurate within
=+0.1 db for transistors with input
impedances between 8 and 22 ohms.
Outside this range the error in-
creases to =1 db for 4 to 40-ohm
input impedances. Nearly all the
transistors of the type to be tested

are within the 8 to 22-ohm range
of input impedances giving the
power gain tester an overall accu-
racy of +0.3 db for power gains of
26 to 36 db.

The input to the transistor under
test has less than 1l-percent har-
monic distortion. This low value is
obtained by using a 400-cps filter
which attenuates the second and
higher harmonies.

Distortion Indicator

The distortion indication circuit
is shown in Fig. 8. The output of
the test transistor 1is passed
through a high-pass filter that at-
tenuates the 400-cps fundamental
36 db compared with the second and
third harmonies.

The output of the filter is am-
plified by transistor Q,, rectified by
Q, and the resulting d-c is applied
to the base of Q..

The emitter of Q, is biased to a
potential equivalent to 9-percent
distortion. When the distortion ex-
ceeds 9-percent, Q, energizes relay
K., lighting the distortion indicator
lamp.

A negative feedback circuit sta-
bilizes the gain of Q,. The relay
turns on distortion indicator lamp
when power output cannot be main-
tained at 2 w.
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Mobile Monitor Covers

UMMARY

By RAYMOND L. DAY

Enrgineer In Charge
Mobile Television Monitoring Unit
Federal Communications Commission
Laurel, Maryland

Station compliance with FCC rules and regulations is

checked by personnel in air-conditioned truck, completely ecuipped with tv

signal-measuring instruments. Mobile facilities fill reception-range gaps not

covered by regular monitoring stations. Receiving system covers all chan-

nels. Unit features special i-f amplifier, pulse generator and color phase meter

LTHOUGH 18 FCC monitoring
Astations are equipped with
measuring and dnalyzing instru-
ments required to evaluate techni-
cal performance of licensed sta-
tions, these monitoring stations
are able to satisfactorily receive
only a small proportion of the more
than 500 tv stations in operation.
If the 31 FCC field offices could,
with appropriate instruments, pro-
vide additional tv-monitoring cov-
erage, there would still be many
tv stations outside the reliable re-
ception range and it would be ex-
pensive to provide each office with

adequate instruments for compre-
hensive tv enforcement measure-
ments.

Roving Monitors

Mobile facilities are the obvious
answer to nation-wide tv monitor-
ing and measuring enforcement.
The first mobile tv monitor, in op-
eration since September of 1955,
travels wherever television sta-
tions are operating and wherever
sufficient signal strengths are avail-
able for observations. The FCC
unit is equipped primarily to ob-
serve television emissions, and the

_7 H-F VHF UHF
DIODE
MIXER
VHF = UHF
-F MIXING
EH SIGNAL = —-4 SIGNAL
BECEIVER GENERATOR ATEENUATOR GENERATOR
y
PRECISION
to FREQUENCY CALIBRATED VHF ~UHF
TRANSFER |— VARIABLE
STANDARD st R TUNER
& COUNTER
VIDEO 1-F AMP BRIGGING [ AUDIO
WAVE FORM & VIDEO PAD DISTORTION
ANALYZER DETECTOR i ANALYZER
COLOR COLOR MONOCHROME SPECTRUM
PHASE VIDEO VIDEO — e
ANALY ZER
UNIT MONITOR MONITOR Z

FIG. 1—Block diagram of mobile monitor, Actual installation permits a variety of connec-

tions, dictated by the job
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engineer-in-charge generally con-
fines himself to monitoring and in-
specting television stations.

The enforcement program is a
cooperative effort between industry
and government, Observed dis-
crepancies are called to the atten-
tion of the station personnel with
admonition that an unnoticed
shortcoming at the station may lead
to later equipment failure. Gath-
ered information is useful to the
commission in the promulgation of
rules and regulations which might
improve the television service.

The monitoring vehicle, shown
in photo, is a 13-ton truck chassis
with a package-delivery body. The
original chassis has been supple-
mented by overload springs, dual
rear wheels and power braking.
The six-volt generator has been re-
placed with a heavy-duty altér-
nator-rectifier system for powering
some of the equipment from the
six-volt battery or from the alter-
nator itself. At present, however,
all equipment is powered from
110-volt, 60-cycle sources.

Six equipment racks contain
most of the equipment. The racks
are bolted together to form a single
unit, shock-mounted at the top and
bottom. The base for the equip-
ment racks consists of four steel
channel irons bolted to the truck
frame. In 22,000 miles of travel,
no equipment failure can be attrib-
uted to mechanical shock or vibra-
tion.

Other instruments carried, but
not rack-mounted, are: two signal
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TV Stations for FCC

Exterior of mobile monitor shows corner reflector used for uhf reception. Interior, (right), shows rack-mounted instruments

generators, an oscilloscope, record-
ing camera, tube tester, and vac-
uum-tube voltmeter. A half-ton air
conditioner is also installed.

Instruments

Block diagram, Fig. 1, shows the
instruments connected for monitor-
ing. Patch-cord connections be-
tween the instruments permits a
variety of arrangements dictated
by the job. For instance, the vhf
antenna might be connected to the
counter for a direct measurement
of a carrier frequency.

With few exceptions, the equip-
ment is used as manufactured. The
input frequency of the panoramic
receiver was changed to cover the
i-f pass band used in the receiving
system. Both. monochrome and
color monitors are provided with
video inputs on the front panels.
These monitors also have horizontal
and vertical synchronizing voltages
at the front panels. The color moni-
tor has a panel jack for a 3.58 mec
subcarrier, available for frequency
measurement or for color-phase
measurements. No changes of cir-
cuitry were made in either of the
monitors.

The f-m measuring set was orig-
inally intended to tune 88 to 108
me f-m broadcast band. The tun-
ing range has been changed to
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cover the i-f pass band of the re-
ceiving system and the receiver is
used as the audio detector of the
receiving system. The distortion
analyzer, incorporated with the f-m
measuring set, is available for
audio proof-of-performance meas-
urement.

Special I-F Unit

The receiving system consists of
a modified tuner, which covers all
tv channels, and an i-f amplifier
built specially for the monitoring
unit. The tuner was changed so
that the r-f input and the mixer
output have impedances of 50 ohms
and the bandwidth of the tuner
has been broadened considerably.
The FCC Laboratory staff built the
i-f amplifier, which has two select-
able band-pass characteristics. A
filat response as well as the sloped
response used for tv reception. In-
corporated in the amplifier is a
pulse generator which acts as an
electrical chopper to give a zero
reference for the measurement of
video levels. The i-f circuit dia-
gram is given in Fig. 2.

The bridging pad and the color
phase meter were also built at lab-
oratory. The phase meter circuit
is shown in Fig. 3. Both delay lines
are variable from the front panel,
one calibrated from 0 to 360 deg.

wwWW.americanradiohistorv.com

The vhf antenna is a simple
dipole adjusted for each channel so
that the impedance matches the
50-ohm feed lines. The dipole is
mounted on an aluminum mast ap-
proximately 15 feet above the
vehicle. A corner reflector is used
for uhf reception.

With the monitoring instru-
ments, the following features of
television signals can be measured
in the monitoring unit: carrier
frequencies, vertical and horizontal
scanning rates, video modulation
levels, pulse durations, aural band-
width, color subcarrier frequency,
color phase, sideband attenuation
and ratios between visual and aural
carriers. In addition, observations
are made of pulse shapes, shading,
smearing or streaking and ringing.

Electronic Counter

All frequency measurements in-
volve the use of the electronic
counter, capable of counting fre-
quencies as high as 100 mc. Several
methods of determining earrier
frequencies are used, often to check
one against the other. The first
and most convenient method is pos-
sible on carrier frequencies below
100 mec. The antenna is connected
directly to the counter’s input ter-
minals and the aural carrier is
counted. The counter does not dis-
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FIG. 3—Color phase meter circuit used in the mobile tv monitoring unit

tinguish between the static fre-
quency and the displaced frequency
due to modulation, This method of
measurement gives the average
aural transmitter frequency rather
than the resting frequency. The
difference is seldom significant.

An alternate method of measur-
ing aural-carrier frequency is to
audibly zero-beat the carrier with
the Gertsch transfer oscillator, a
tedious and less accurate method.
Zero beat can be obtained only
when no modulation is present, and
it is surprising how little dead air
there is during a tv program. Even
when no modulation is intended,
sufficient modulation due to hum or
film noise prevents matching the
oscillator to the carrier closer than
200 to 300 cycles.

The Gertsch oscillator is used to
measure the visual carrier fre-
quency. Zero beat is easily recog-
nized on the picture monitor and
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is usable on all channels. No mat-
ter which oscillator harmonic  is
used to zero-beat the carrier, the
fundamental frequency is within
the range of the counter.

Frequency Separation

Whichever carrier frequency is
first determined, the other can be
found by adding or subtracting the
measured frequency separation of
approximately 4.5 me. Normally,
voltage at 4.5 mec is not present in
the video output because of a
sound-carrier trap in the i-f ampli-
fier. Detuning slightly, however,
produces voltage in the video out-
put and the counter accurately
measures the frequency separation.

Horizontal and vertical scanning
rates are measured by voltage
taken from the synchronizing cir-
cuits of the monitors, These meas-
urements are of most interest when
the tv station is broadcasting a

locally-originated program, for
there is little use in making the
measurement when the scanning
rates are controlled by the network.
This is also true of the color sub-
carrier.

Much of the monitoring time is
spent in evaluating video modula-
tion. Results of maladjustments are
easily recognized in poor picture
quality at the television receiver.
Nevertheless, misadjustment of
video levels is the most frequently
observed discrepancy. Very little
fault appears to be caused by equip-
ment failure but rather by lack of
attention on the part of personnel.

Observations of picture quality
are made on an oscilloscope having
time markers of 0.2, 1, and 10 usec,
used to measure pulse durations
and rise times.

Channel Occupancy

The panoramic receiver observes
the channel occupancy by a tv sta-
tion. Maximum sweep width is ap-
proximately 10 me. With this width
the two carriers and any nearby
spurious radiations are displayed.
Sweepwidth can be narrowed for a
closer look at any part of the chan-
nel. By calibrating the sweep at 10
ke per cm, for instance, one can
observe the swing of the aural car-
rier under modulation and deter-
mine the station’s adherence to the
25 ke limit.

The panoramic receiver also
determines video sideband attenua-
tion. The channel edge is located
by the Gertsch oscillator and the
amplitude of the sideband is noted.
Then by adding attenuation until
the video carrier is at the same
level as the observed sideband, the
attenuation of the sideband is
known. For this purpose an attenu-
ator having 10 step of 6-db per step
is incorporated in the antenna
bridging panel. When more precise
measurement of relative field
strengths is desired, one of the sig-
nal generators is used,

Having monitored a station long
enough to observe its operation
under a variety of conditions, the
FCC engineers call at the trans-
mitter to inspect the installation.
The pecularities of the station’s
signal are discussed with the sta-
tion personnel with a view to im-
proving the quality of the signal.
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Mechanically chopped infrared detector (left) has motor mounted in separate cylinder to prevent heating of photocell. More compact
unit (right) uses electronic chopping to eliminate heating problem

INFRARED DETECTOR
Aids Medical Diagnosis

By W. E. 0SBORNE

Chief, Guided Missile Division
Nevada Air Products Co.
Reno, Nevada

UMMARY - Sensitive infrared detector circuits respond to minute

temperature changes in head or body produced by emotion or deep thought.

Technique has been applied to electroencephalography for study of the brain

and as diagnostic detector for local inflammations in body. Similar equipment

with positioning circuits is being developed for aircraft collision warning

INFRARED detectors of the photo-
conductive type can record emo-
tions or concentrated thought when
the detector is placed within a few
inches of a person’s head. Two
theories advanced for this phe-
nomenon are that the observed sig-
nal is the result of extremely high-
frequency emanations from the
brain, possibly mixing and beating,
or that the waveform appearing is
caused by minute temperature
changes in the scalp, created by
blood movements in the skin when
the subject is emotionally disturbed
or even when thinking.

The first theory would account
for the very fast triggers and time
constants which activate thoughts,
and which are supposedly created
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by a rapid polarization and depolar-
ization of the nerve cells. However,
as the amplitude of such pulses
must be extremely small, a detector
of the PbS, PbTe or other pres-
ently-used types is far from effi-
cient as a pickup device.

With the second theory, a de-
tector with a peak response near
the threshold of the far infrared
spectrum (> 8 microns) should be
the most efficient, as blood tempera-
ture is equivalent to a wavelength
of over 9 microns and this wave-
length is increased by hair or
grease. This suggests infrared de-
tectors of germanium or related
types, with added impurities of
zine, gold or arsenic. However,
while these doped germanium or

WwWWLamericantadiohistons.com

silicon detectors perform efficiently,
practical considerations limit their
application in the present case, as
cooling of the cell with liquid he-
lium and/or nitrogen is necessary.

Photocells

Although the energy distribution
curve of human blood peaks at
around 9.8 microns, a small but
measurable percentage of the total
radiated energy falls on either side
of this maximum, including the in-
termediate spectrum between 1 and
5 microns. Emissivity factors
change each individual case.

Response of lead sulphide cells
approaches zero at 3.5 microns but
a small tail persists out to beyond
10 microns. Although the ampli-
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FIG. 1-—High-gain amplifier system used with mechanical chopping for encephalography

tude of this tail is but a fraction
of the peak response, it is still use-
able, provided precautions are
taken to attain a high-gain, high
signal-to-noise ratio amplifier.

An electroencephalograph and
smaller hand-held diagnostic unit
are under development using these
cells. An optical system consisting
of an infrared-transparent lens and
filter is mounted in each collimator,
with the filter designed to cut off
all radiation below 1 micron. If
the lens is a germanium one, no
additional filter is needed. The in-
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FIG. 2—Electronically chopped infrared
detector system
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FIG. 3—Circuit for electronic chopper
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side of the collimator also contains
ridges to minimize reflections.

The main amplifier presently
being used is shown in Fig. 1, along
with a low-gain preamplifier and
an arrangement for mechanically
chopping the received signal. Band-
width is variable from 2 to 50 cps
to accommodate fluctuations in
motor speed when a motor and
disk are used for chopping.

Speed compensation is also vari-
able, and includes a 2D21 thyratron
plus a transistor. However, the
motor-driven chopper is at present
only being used in a single-channel
diagnostic version of the electro-
encephalograph. This is used to
detect slight variations in tempera-
ture inside the body, such as that
caused by an inflamed appendix.

Attenuation of the signal is
naturally quite severe with obese
patients. With a person of medium
build, and with the gun held at a
uniform distance from the skin by
a roller-tripod device, a good signal
can be recorded from inflamed
organs or joints.

The same main amplifier, with
readjustment of values and vari-
able settings for different modula-
tion frequencies, is used also with
electronic  chopping. Received
radiant flux is reduced to a small
cross-section by the optical system.
A rotating disk with symmetric-
ally placed holes is located in a
plane between the photoconductive

cell and lens to produce square-
wave chopping. The resulting
chopped radiation appears as a
modulating a-c voltage, at a fre-
quency determined by the speed of
the disk and the number of holes
in it.

Amplifier Circuit

The signal is amplified first by
a low-microphonic subminiature
tube and is then fed to a cathode
follower. Overall gain is 10. These
components are contained in the
small portable diagnostic head or
gun.

The input to the main amplifier,
with an impedance variable up to
2,500 ohms, is a grid-injection
stage which is L-C tuned to a peak
of 330 cps, the mechanical modula-
tion frequency. A second amplifier
tube supplies a degenerative signal
to the first tube at all frequencies
outside the narrow pass-band, vari-
able from 2 cps to 50 cps, and also
a regenerative signal to the first
cathode circuit to boost the center-
frequency response. Noise signals
outside the pass-band are thus
heavily attenuated.

Two more tuned stages, of R-C
type to minimize ringing on sharp
pulses, are cascaded but independ-
ent of each other. The rest of the
amplifier is fairly conventional, and
ends with a bridge-type relative-
radiation indicator. The meter
therefore indicates any radiation
above a preset reference level.

Motor speed control for mechani-
cal chopping is effected by tran-
sistor amplification of the voltage
generated by the d-c chopper motor.
This is then used to control the
thyratron rectifier circuit.

Single-Channel Unit

With the single-channel diagnos-
tic unit shown in one of the photo-
graphs, a small aluminum gun
about the size of a hand drill con-
tains in its barrel assembly two in-
frared filters, an infrared lens, a
10-hole chopping wheel and a small
ball-bearing d-c motor. Looking
through the holes in the chopping
disk is a PbS cell, and in the rear
is a preamplifier coupled to an out-
put cathode-follower. The motor is
in a separate barrel. Continuous
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FIG. 4—Transistor preamplifier is more
compact than tube circuit but has lower
signal-to-noise ratio

operation for an hour is possible
with little trouble from motor heat-
ing.

Electronic Chopping

While a motor-driven chopper is
practical in the single-channel gun,
the use of six or eight of these
around a patient’s head is neither
desirable nor practical. For the
electroencephalograph, therefore,
the motors are eliminated and elec-
tronic chopping is used. A block
diagram of this system appears in
Fig. 2.

A PbS cell is mounted in a colli-
mator at the input to each of the
channels, to detect and feed the sig-
nal through a d-c preamplifier. The
output of this is electronically
chopped at 1,000 cps or lower and
fed to the main amplifier of Fig. 1.

Chopping after the cell by such
methods as commutating the cell
bias voltage, or at the preamp out-
put, introduces a large noise signal.
In this circuit an opposing signal
is introduced from a phase-shift
oscillator to reduce residual noise
from around 50 millivolts to the

present 30 microvolts. However,
the 0.5-mm cell used, together with
its input circuit, produces a noise
level of only 3 uv, so that at the
present time mechanical chopping
is still about 10 times as sensitive
as the electronic chopper. The PbS
cell swing ratio, or resistance
change from no-signal to signal
conditions, is occasionally as high
as 20 to 1.

An improved chopper now being
used is shown in Fig. 3. Two small-
value capacitors remove the re-
mains of unwanted noise spikes
and permit a lower residual noise
factor.

A transistorized preamplifier is
shown in Fig. 4. A single PbS
cell, with a cooled resistance of 0.5
to 2 megohms, feeds a transistor
stage at a current gain of approxi-
mately 35. This input circuit is
distinguished by the fact that no
appreciable voltage change occurs
across the cell. A 50 K helical po-
tentiometer is used for balancing.
Direct coupling is used, and the
circuit is perfectly stable when
temperature-compensated. Second-
stage current is limited to about 2.5
ma, and the output impedance is
about 750 ohms looking back. It is
shunted by 10,000 ohms. Second
stage gain is around 38 db.

Performance

The performance of the transis-
torized preamplifier is in some
respects superior to that of the vac-
uum-tube type. A high-gain ver-
sion of the latter is shown in Fig.
5. Two matched PbS cells operate
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FIG. 5—Miniature-tube preamplifier is fed from a pair of matched detectors
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into a bridge type of compensated
d-c amplifier, with cathode-fol-
lower output. Overall voltage gain
is 300. The transconductance of the
5672 tubes holds the output im-
pedance at about 2,000 ohms, but
lower values can be obtained with
different tubes. Stability is not as
perfect as with the transistorized
version, but signal-to noise ratio
is slightly better. There is, how-
ever, the disadvantage of isolating
several batteries, and greater cur-
rent consumption, as well as size
and weight.

The square-wave phase-shift
oscillator is a conventional type.

Ultimate sensitivity among the
various combinations described is
that of a mechanical chopper with
a pair of balanced PbS cells as
the detector. However, for the
electroencephalograph the problem
arises of obtaining subminiature
motors of high torque, plus shield-
ing from commutation interference.
Electronic choppers of small physi-
cal size are therefore employed. If
the transistorized preamplifier is
used, a higher quality transistor
should be incorporated.

A gun which contains a pream-
plifier complete with electronic
chopper is shown with case open
in one photograph. A miniaturized
multi-channel version of this same
unit, mounted in a frame around
the patient’s head, is being built
for the electroencephalograph.

The basic principle described
here for therapeutic use is also be-
ing developed, with addition of cir-
cuits to provide positioning data,
for preventing aircraft collisions.
With the mechanically chopped de-
vice, airplanes can be detected at
long ranges. The electronically
chopped unit presently possesses a
lesser but still practical range when
used for this purpose.

The extreme sensitivity of this
type of detector, used in conjunc-
tion with a specially designed am-
plifier and optical system, may be
assessed by the fact that a target
temperature change of less than 0.1
deg F may be detected at a range
of several miles in clear weather.
Infrared radiation from clouds and
sun may be cancelled by special
circuit arrangements.
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Tape Recorder Selects

UMMARY -

By D. V. R. DRENNER

Engineer, Station KGGF,
Coffeyville, Kansas

Up to 45 one-minute spots are prerecorded on magnetic

tape, each preceded by two tone bursts. When operator dials code of desired

spot, control system increases playback speed to 45 ips for search and stops

at correct point on tape. Message is then ready to go on air when operator

depresses play button

CONOMICS of present-day radio
broadcasting has led to use of
many automatic devices.

The system shown in Fig. 1 has
been devised to allow the use of a
typical magnetic tape recorder for
automatic selection and playback of
one-minute spot announcements.

The use of relatively costly acetate
disks is reduced, and the audio
fidelity vastly improved. Although
this machine was studio built, com-
mercial recorders can be converted,

Any one of 45 prerecorded an-

nouncements may be selected by a
telephone dial. In the search mode
the machine runs forward or re-
verse at a speed of 45 ips until
reaching the dialed spot. The ma-
chine stops and restores the dial-
ing system. Provision is made for
automatic insertion into the sta-
tion’s audio facilities and return
to the normal playback speed of 7.5
ips at the end of the search run.
Cost of construction, reliability,
and ease of operation by nontechni-
cal personnel led to the adoption of

Author Drenner makes adjustments on KGGF’s automatic tape re_corder. Visible com-
ponents at bottom of opened chassis are, from left to right. the dual power supplies,

dual amplifiers and recording amplifier

158

www.americanradiohistorv.com

a single-track, tone-on-tape system.
A stable and reliable tone-operated
switch, based on an established de-
sign® was chosen. It employs a
selective amplifier utilizing parallel-
T networks in a feedback path as
shown in the complete schematic
diagram of Fig. 2.

Tone Switch Control

Sequential tone bursts of 0.5 sec
operate the tone switches, which
control the various functions of the
system. The tone bursts are re-
corded on the tape at 45 ips imme-
diately preceding each one-minute
spot announcement with a 5-sec
interval between the tone bursts
and the announcement. Frequencies
in the band from 100 to 3,000 cps
are used, with a playback level of
—10 vu. Since two tone bursts are
required for each spot, and a total
of only ten parallel-T networks are
used, the maximum number of an-
nouncements is 45. Although this
number could be extended, prohibi-
tive cost of more elaborate stepping
switches and parallel-T networks
dictated some compromise between
the overall cost of the system and
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FIG. 1—Playback amplifier feeds the sta-
tion’s audio lines for transmission or the
dual selective amplifiers for searching
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the previously-consumed number of
acetate recording disks.

Dial Operation

The code for each announcement
is selected by a telephone dial.
Stepping relays associated with the
dialing system select any two of
10 parallel-T networks and in-
serts them in feedback paths of
dual selective amplifiers. Sequen-
tial tone bursts corresponding to
the null frequencies of the par-
allel-T networks control the ma-
chine by operating the tone-
switches and the relay system.

When the code is dialed, the C
contacts of the dial mechanism ac-
tuate a relay to increase the tape
speed from 7.5 ips for playback to
45 ips for search by changing motor
speed. The dial pulses are fed alter-
nately to the steppers through a
ratchet relay also controlled by the
C contacts. The C contacts, a relay,
and the off-normal switches of the
steppers remove selective amplifier
B+ during the dialing to prevent
the tone switches operating from
the dialing transients and to allow
the wipers to step unloaded.

A high-speed digital read-out
counter coupled to the tape trans-
port mechanism indicates tape posi-

ELECTRONICS — October 1, 1957

tion to show whether to search
forward or reverse.

The output of the tape playback
amplifier terminates in both a bal-
anced 600-ohm and a cathode fol-
lower connection. The two outputs
are fed through a relay, interlocked
to the play-search button. When
the play button is depressed the
600-ohm termination feeds the tape
output to the station audio facili-
ties. The output of the cathode
follower is fed to the inputs of the
dual selective amplifiers with oper-
ation of the search button.

Reverse Searching

Although inputs are in parallel,
one of them must operate before the
other to stop the machine. Reverse
searching is accomplished simply by
dialing the two-tone code in re-
verse.

The first tone operates the first
selective amplifier tone switch,
which holds for one second. The
second tone operates the other tone
switch, whose relay is in series with
the first. If the tones correspond
to the parallel-T networks’ null
frequency dialed into the selective
amplifier feedback circuits, the
operation of the relays will occur
within the one-second holding

WAAAM-aRericantadiohistonscom

period. The control relays will be
actuated, the machine will stop,
restore and prepare all circuits for
playback.

Because economical parallel-T
networks of only 56-db nulls have
been used, the selective amplifiers
have been degraded slightly, and the
tone spacing set at 100-cycle incre-
ments. The 0.5-sec tone burst is
necessary because of the rise time
at the lowest frequency.

Another tone burst following each
announcement can be added, if de-
sired, to stop the machine after
play and actuate a turntable or an-
other tape recorder for music pro-
graming. Thus, continuous auto-
matic programing is possible.

Thanks are due E. W. Hassel of
General Electric; White Instrument
Labs., Austin, Texas; Durant Mfg.
Co., Milwaukee; and Eastern Air
Devices, Dover, N, H. for providing
special components for the con-
struction of this system.

REFERENCE
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Aural radar-range indicator contains seven tubes, three relays
and a transformer

Wiring connections of audio indicator. No attempt was made to

minimize components used

UMMARY —— Valuable accessory for airborne radar fire controls presents

radar-range information as audio signals, relieving radar-attack pilot’s

overcrowded visual field. Variable-frequency phase shift oscillator beats

out two different tones which indicate the impending firing range as plane

flies the final mile to the target

By R. CAMERON BARRITT

Engineer
Westinghouse Air Arm
Baltimore, Maryland

Phase-Shift Oscillator

URING the crucial radar-attack
Dperiod, the pilot has his hands
and feet on the controls, an index
finger in readiness on the trigger
button and his eyes on a crt indi-
cation of the target, simultaneously
keeping track of range, range rate
and aircraft attitude while remain-
ing aware of the other aircraft in-
struments.

Since the pilot’s visual sense is
occupied fully, it was reasoned that
radar range and phase information
might be presented to the aural
sense to alleviate the overload.

Avural Tracking

The system developed uses two
audio tones, fixed and variable, dur-
ing the final mile to the target. A
clicking sound indicates in-range.
The variable frequency approaches
the fixed frequency as the range is
shortened and beats and difference
tones indicate the firing range. The
variable frequency is a rising tone
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signal since psychological data was
obtained only on this type of sig-
nal. No sound is made available
during search.

Upon lock-up, a fixed tone of ap-
proximately 1,020 cps is heard.
Great range distances represented
by voltages up to 250 v have no
effect upon this signal. When the
radar range shortens to 2,000
yards, represented by 10 volts, a
tone of approximately 350 cps is
heard. This signal is just above
one-third of the fixed-tone fre-
quency and avoids a beat.

At about one-half mile from the
target, 5.3 volts, the variable fre-
quency increases to about half the
frequency of the fixed tone and pro-
duces a minor beat. At this point
the major beat starts as a rattle,
turns to a rasping sound and then
to a readily recognized descending
tone. Finally a pounding beat is
heard. Thus, through part of the
alert, a tone rises and a tone falls.

www-americanradiohistorv-com

The beat lapses into prolonged
cancellations at 2.5 volts or 500
yvards. A further slight decrease in
range causes a continuous stacatto
clicking. Finally the break signal
from the radar computer activates
an attention-getting buzzer. The
levels and times of occurrence of all
signals are adjustable over a mod-
erate range.

Oscillators

As shown in Fig. 1, the unit con-
tains seven tubes, three relays and
a transformer. Lock-up 28 volts
operates a relay, K,, that completes
the output transformer circuit of
the power amplifier. The fixed os-
cillator, fed into this at all times,
consists of a triode and a toroidal
inductance. The variable-frequency
oscillator is unusual.

The range voltage is clamped
with a Hughes silicon diode. The
characteristic is not ideal and cur-
vature causes non-linearity in the
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Indicates Radar Range

initial part of the run of the vari-
able oscillator.

The range voltage polarity is in-
verted with a d-c amplifier and
feeds into the variable-frequency
oscillator, floating above ground.
The oscillator consists of an oscil-
lator tube and three phase-shifters
of variable resistance tubes. Vari-
able-oscillator output passes
through an amplifier and feeds into
the output amplifier.

The in-range signal is handled
by a thyratron set to fire below
25 volts. Current is interrupted
by a 10,000-ohm relay K. with a
time constant to furnish the click-
ing. Break is handled by a 28-v
relay, K., hooked up as a buzzer and
fed by the break line from the com-
puter. No attempt was made to
miniaturize the unit.

Phase Shift

The model uses a phase-shift
oscillator with a 180-degree phase-
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shift network broken into three
60-degree sections, each consisting
of a tube and a capacitor. The
tubes are triode pairs, each a cath-
ode follower with its sister as the
cathode resistor, furnishing the
ultimate in control. Operation at
lower frequencies but difficult to
obtain® being determined by the g..
of the tube just before cut-off. The
equivalent resistance of the cathode
follower is the reciprocal of this
value and its limit determines the
oscillation range.

When an attempt is made to
lower the lowest frequency attain-
able by using larger values of ca-
pacitance, the low Q results in a
departure from the required 180-
degrees phase shift. This limita-
tion at low frequencies affects the
frequency range of the vfo. It is
easier to get a higher range ratio
at a higher frequency.

With this type of oscillator,
range is sacrificed for a lower limit

frequency and vice versa. The pres-
ent circuit at the chosen lower limit
is capable of a frequency ratio of
10 to 1. Employment of four phase-
shift sections instead of three will
increase the ratio to as much as
100 to 1.

Lack of an ideal amplitude-vs-
frequency characteristic is desir-
able, since amplitude rises with
frequency exalting the beat at fire
time. The present circuit is com-
plicated by the need to invert the
range voltage and use of d-c
coupling.

If the computer were to supply
an in-range 28 volts for rockets and
guns as well as missiles, the thyra-
tron in the aural tie-in could be
eliminated, however, placement of
the circuit is arbitrary since the
aural-range unit could be on the
A frame instead of being a cockpit
unit.

REFERENCE

(1) M. E. Ames, Wide Range Deviable
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Layout of Lincoln TX-2 computer system. The 2.5-megabit memory is at left and the manipulative elements are behind the console.
Engineers at right check out part of the TX-2 manipulative elements

High-Speed Computer

UMMARY

By WILLIAM N. PAPIAN

Staff Member
Lincoln Laboratory
Massachusetts Institute of Technology
Cambridge, Massachusetts

— Development of a transistorized arithmetic and control unit

operating at a 5-megapulse-a-second clock rate, a 2.5-million-bit, 6-micro-

second internal memory and a 64-register storage unit of index registers and

program counters provides the basic units that make up the largest-memory

computer built to date. Discussion of characteristics of Lincoln TX-2 compu-

ter reveals design details

ISTINGUISHING FEATURES of the

Lincoln TX-2 computer that
answer the clamor for greater
capability in today’s digital-com-
puter applications, a clamor usually
accompanied by reservations on
size, cost, and complexity, are a
transistor arithmetic and control
unit operating at a 5-megapulse/
sec. clock rate, a 2.5-million bit,
six-microsecond internal memory
unit and a 64-register storage unit
of index registers and program
counters.

Logic

Two developments in the logic or
organization structure of digital
machines complement these equip-
ment innovations. They are: an
arithmetic element which can be
fractured (under program control)
from a single 86-bit unit into com-
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binations of 9-bit units and an in-
put-output system which provides
for the concurrent programmed op-
eration of a variety of devices on a
priority basis.

A control console and terminal
equipments coupled with the fea-
tures outlined above, combine to

INPUT- EX- MEMORY
OUTPUT |€—3 CHANGE
ELEMENT ELEMENT ELEMENT
T
£ I
)
2 Y
ARITH- PRO- CONTROL
METIC GRAM  fat-—-
ELEMENT ELEMENT ELEMENT

FIG. 1—Block diagram shows major ele-
ments of the computer and how informa-
tion flows between them. Dashed lines
indicate internal loop
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make the Lincoln TX-2 an ex-
tremely capable and flexible digital
computer.

Characteristics
The TX-2 is a general-purpose
large-scale digital computer that
uses the binary code, is a parallel
machine using a single-address
word structure. The memory word
length is 86 bits, facturable into
sub-words that are multiples of 9
bits. A number of 18-bit indexing

registers are available.
Coincident-current magnetic-core
arrays are used as primary storage
and have a 6-microsecond cycle
time. Bank one contains 65,536
37-bit words; bank two, 4,096 37-
bit words and further banks can
be accommodated up to a total of
262,144 words (approximately ten
million bits). The storage banks
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Plug-in package contains complete flip-flop network plus two gate
circuits and two additional buffer amplifiers

Stores 2.5 Megabits

Receiving sockets for flip-flops used in memory are mounted in
trames and their interconnecting wiring soldered by hand

can be operated simultaneously and
independently.

Peak operating rates for typical
instructions are: 150,000 additions
per second and 80,000 multiplica-
tions per second for 36-bit words,
to 600,000 additions or multiplica-
tions per second for 9-bit words.

Transistors numbering about
22,000 and several hundred diodes
are used. There are 625 vacuum
tubes of which 608 are dual
triodes used in the large memory.

Input-Output
The TX-2 communicates with the
outside world through its input-
output element. Whenever an in-
coming word (binary-coded num-

structions) is to be received it
passes from the input-output ele-
ment through an exchange ele-
ment, into the memory. Output
words travel the other way.
Figure 1 shows how words travel
through the exchange element on
their way to and from the major
elements of the machine. The
dashed lines at the left indicate an
important loop used in the com-
puter’s basic internal cycle.
Typically, an address is supplied
to the memory element from the
program element. The word from
the addressed memory register is
sent to the control element which
retains and acts out the command
portion of the word, and sends the

gram element where it may be
modified. The address, which may
or may not have been modified, then
brings an information word out of
the memory element, through the
exchange element and into the
arithmetic element for an arith-
metic operation.

Not shown are the control lines
from the control to the other ele-
ments to determine and synchronize
the internal operations and trans-
fers of information in and between
the elements.

Transistor Elements

Manipulations  consisting  of
transfers, shifts, additions, multi-
plications and so forth, are per-

ber representating data or in- address portion back to the pro- formed by surface-barrier tran-
+10 V\L 10V +10V
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FIG. 2—Typical basic transistor circuits used in

emitter stages in parallel (B) and three grounded-emitter stages in series (C)
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the computer are: three emitter-follower stages in parallel (A):; three grounded.
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External view of memory shows digit-plane drivers and sensing circuits at left, memory
stall with memory-core matrix switches and memory planes in the center and the matrix

switching drive circuits at right

sistor circuits operating at rates
up to five megapulses a second. Two
basic transistor circuits predomi-
nate: a saturating grounded-
emitter stage and a saturating
emitter-follower stage.

Three emitter-follower stages
are shown in Fig. 2A combined in
parallel to form an or network for
negative input signals. One or
more negative input signals will
clamp the output terminal to —3
volts. Ground-level on all of the in-
puts will raise the output terminal
to ground level, thus the same con-
figuration is used as a three-input
and network.

Three grounded-emitter stages
connected in parellel also make an
and network for positive inputs or
an or network for negative inputs
as indicated in Fig. 2B. In 1
grounded-emitter stage, the po-
larity of the signal is inverted. Con-
necting them in series, as in Fig.
2C results in an or network for
positive inputs.

The value of resistor R is chosen
so under the worst expected com-
ponent and power-supply varia-
tions, the drop across the conduct-
ing transistor is less than 200 mil-
livolts. The +10 volt supply and
R, bias the transistor deeply into
the off condition to provide in-
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creased tolerance to noise. For the
on condition, the input drives the
transistor into saturation to pro-
vide a solid output level that is in-
dependent of variations in input
peak amplitudes. Capacitance C
shortens turnoff time by speeding
the removal of minority carriers
from the base, as shown in the ex-
perimental circuit of Fig. 3.

Ten of these basic circuits are
combined into the standard TX-2
flip-flop detailed in Fig. 4. The flip-
flop is basically an Eeccles-Jordan
trigger circuit with a three-tran-
sistor amplifier on each output and
a single-transistor amplifier on each
input. This flip-flop offers an un-
usual degree of freedom since its
input trigger requirements are in-
dependent of clock rate and its out-
put waveforms are not affected by
normal loading variations.

Figure 5 indicates the high per-
formance and stability of this well-
buffered network.

The circuits are built on dip-
soldered etched boards, mounted in
steel shells, and connected to plugs.
The receiving sockets are mounted
in frames and interconnected and
soldered by hand.

The resulting five-megapulse
system of manipulative elements
otcupies less than 400 sq ft of floor
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space and dissipates less than 800
watts of power.

The Big Memory

The TX-2 six-microsecond, ran-
dom access, 2.5 megabit memory is
a coincident-current unit using
two-to-one selection-current ratios
for two-coordinate read and three-
coordinate write operations. The
core array is 256-by-256 with each
register holding 86 bits plus a
parity checking bit and a spare bit.
Vacuum tubes are required only in
the high-level driving circuits. The
low-level circuits use transistors.
Magnetic-core matrix switches sup-
ply current pulses to the 512 selec-
tion lines.

The 2.5-million cores were made
and tested at Lincoln Laboratory.
Each ring-shaped core is 80 mils in
outside diameter, 50 mils inside,
and 22 mils high. A core is
switched in one microsecond by a
total current of 820 ma and pro-
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