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* FOR ALL
APPLICATIONS
HERMETICALLY SEALED TO MIL-T-27A & MIL-F-18327 FROM STOCK

STOCK TYFES
(number ir figere s cyzles)

B _EIJ'}:

~ EMI-60 BMI-10000 LM 1-80) HML-300
I. BMI-100 HM1-200 LM 1-1020 HML-500
\ AL AN BMI-120 HMI1-400 LN 1-1580 HML-1000
ALEL EMI-400 HMI-500 LM 1-20130 LML-1000
| BMI-500 HMI-800 LA 1-2530 LML-1500
3 EMI-750 HM{-1000 LA 1-30)0 LML-2000
IlE “ |” BMI1-1000 HM1-2000 LN 1-4030 LML-2500
‘ EM1-1500 HM1-3000 LA1-5020 LML-4000
| § BM1-2000 LM1-200 LNI-10300  LML-8000
g BM!-3000 LM1-400 BML-400 LML-10000
T A BM1-4000 LMI-500 BML-1000  LML-12000
KILOCYCLES BMI-5000 HEL-2Q2
This standardized group of filters covers most popular filter applications and frequencies. Units are in _-;wa
compact, drawr, magnetic shielding cases ... 1%e x 1'% base, 1% high for BMI, LMI, BML; others 2V ' b
high. There are six hasic types: | ﬁ"%— '
BMI band pass units are 10% input, output to grip, 2:1 gain. Attenuation is approximately 2 db at 3% | 5%?*_,:‘-‘!
| :

from center freauency, then 48 db per octave.

HMI high pass units are 10K in and out. Attenuation is less than 6 db at cut-oft frequency and 35 db
at .67 cut-off frequency.

LMI low pass units are 10K in and out. Attenuation is less than 6 db at cut-off frequency and 35 db
at 1.5 cut-off frequency.

HML high pasz filters are same as HMI but 500/600 ohms in and out.

LML low pass filters are same as LMI but 500/600 ohms in and out.

BML band pass units are same as BMI but 500/600 ohms input, output to grid, 9:1 gain

UTC TELEMETERING BAND PASS FILTERS

(number in figure is KC)
TMN-.4 TMN-2.3 TMN-14.5 TMW-22

ng oaE

TMN-.56 TMN-3.0 TMN-22 TMW-30 3
TMN-.73 TMN-3.9 TMN-30 TMW-40 2
TMN-.96 TMN-5.4 TMN-40 TMW-52.5

TMN-1.3 TMN-7.35 TMN-52.5  TMW-70

il
TMN-1.7  TMN-10.5 TMN-70 ‘l'Mm

BNl
vm«i‘m%

UTC standard telemetering filters provide extreme miniaturization with maximum stability, a complete
set of 18 filters taking 19 cubic inches. They are 100K in and out and have an insertion loss of less than
: St aoe 6 db, 4 pin header for small Winchester socket.

“L" TMN units are within 3 db at = 7.5% of center frequency ... down more then 13 db at = 25% ...
more than 40 db beyond 1.75 and .58 center frequency.

RESPONSE -08

i

TMN-.4 thre TMN-1.7 TMN-2.3 thru TMW-70

% X 1%; x 2 inches 3¢, x B¢, x 134 inches TMW are within 3 db at = 15% of center frequency . .. down more than 20 db at = 50% ... more than
Welght 3.5 0z Weight 1.2 02. 40 db beyond 2.5 and .4 center frequency.

LTC TELEGRAPH TONE CHANNEL FILTERS RTaE: et

{number in figure is cycles)

RECEIVING
ll “n TGR-425 TGR-1785
A A AR TSR-595 TGR-1955
‘ TGR-765 TGR-2125

"Qé‘gg"“g TGR-935_ TGR-2295
KOOO00CUAAK I i e |

I ym LA i |
U RN R

LooLEs " oores TRANSMITTING .

-

These band pass filters for maltiplex transmitting and receiving provide maximum stability in miniature }g;ggg ;g”;gi
sizes. Both recziving and trarsmitting types are 600 ohms in and out, and employ 7 terminal header for 16T.765 16T.2125 TGT CASE
sub-miniature 7 pin socket. 1GT-935 16T.2295 1% x 1¥ x 2%z in. 8oz
TGR receiving filters are within 3 db at == 42.5 cycles from center frequency ... down more than 30 db 76T-1105  TGT-2465 TGR CASE
at = 170 cycles ... down more than 15 db at adjacent channel cross-over. 167-1275  T6T-2635 .
TGT transmitiing filters are within 3 db at = 42.5 cycles from center frequency ... down more than L - We x Do x 4% in.1502

16 db at = 170 cycles . .. down more than 7.5 db at adjacent channel cross-over.

And Special Units to UNITED TRANSFORMER CORP.

150 Varick Street, New York 13, N. Y,

Your SPGCI!ICatIOHS PACIFIC MFG. DIVISION: 4008 W. IEFFERSON BLVD., LOS ANGELES 16, CALIF,
EXPORI DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y. CABLES: “ARLAS"
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DIGEST continued

Transistor Unit Monitors Blood Pressure.  Continuous indication of blood
pressurc is obtained bv using variablercactance pressure  transducer
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surface barrier transistors from SPRAGUE?#*

2N128
General Purpose
(MIL-T-12679A)

Min|Typ.IMax.
hie | 19] 32| 66
fmax| 45| 65| —

actual
size

i

2N344/SB‘IO‘I

for Medium Gain
Amplifiers

Min. | Typ, | Max,

2N345/5B102
for High Gain
Amplifiers
Min. | Typ. |[Max,

hte 11 {23 83 hte 25| 40110

fmox| 30| 45 | —= fmax | 30 | 45| =

now in mass production

Surface Barrier Transistors are now avail-
able from Sprague in production quantities
for general high frequency applications and
for high speed computer switching cir-
cuits, Orders for the popular types shown
here are shipped promptly. They're priced
right...and their high quality and excel-
lent electrical characteristics make them
the ideal solution to many difficult circuit
requirements.

% Sprague surface barrier tran-

2N346/5B103 h ! 2N240/sB5122
) sistors are fully licensed under
for High Frequency N for Computer
Oscillatars Philco patents. All Sprague and Switehing
Min. | Typ. | Max. Philco transistors having the Min. | Max.
same type number are manufac- ; B T n

hfe mwl - —
fmox| 60| 90| —

tured to the same specifications
and are fully interchangeable.
You have two sources of supply
when you use surface barrier
transistors!

fmax | 30 —
T " 80

{
3
WRITE FOR COMPLETE ENGINEERING DATA SHEETS ON THE TYPES IN WHICH {
YOU ARE INTERESTED. ADDRESS REQUEST TO THE TECHNICAL LITERATURE
SECTION, SPRAGUE ELECTRIC COQ., 35 MARSHALL ST., NORTH ADAMS, MASS.

= s I n n G U E@
TRANSISTORS ¢ RESISTORS ¢ MAGNETIC COMPONENTS

CAPACITORS ¢« INTERFERENCE FILTERS » PULSE NETWORKS fhe mark Of re’lObl’l’y
HIGH TEMPERATURE MAGNET WIRE + PRINTED CIRCUITS
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PROBLEM:

Quick, silent conversion of a
to active pattle statione.

SOLUTION:

Berths moun
ted on Gra -
area "clearing". nt Slides enabling immediate

tomic sub crew quarters

In a submarine, every inch of space
everal

.red to perfor® S

is require

functions. In some cases, 2@ pattle

station must also serve as 1iving
the ship S personnel

quarters for

Such was the
jaunched third atomic-powered
u.S.S. Skate. It

was found necessa
sleeping perths in the forward
torpedo room. In the event of an
enemy contact, perths must be
repositioned quickly, to allow space

for the vital workings
torpedo room and silently,

detection by enemy sonar. Grant
chosen by the Electiric

1 Dynamics

for this €
perform it well.
operating quickly
slide used had to
to support 2 sailor...again the
Grant Slide specified proved the
perfect answer for this important

application.

pe sturdy enough

Grant No. 280 Slides
or

recommended f
loads up to 500 1bs./pair

Courtesy y.S. Navy
Electric Boat pivision of
General Dynamics Corporation

x, New York
Angeles Z1.

23 High streel, west Nyac
944 Long Beacg_&lenue,.}:gi

'_’-——"‘-—- — et st it
Wirite for complete tecbnicaI data on the
wide range © -

¢ Grant slides.

california

N

e
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Model 610-8

B Power Supplies

Model 300-8
Output—0 to =300 VDC; Output Current—0
to 150 ma; Regulation Accuracy—=*0.15%,
or 0.3 volt if greater; Ripple (MV-RMS)—
5 maximum, Series or parallel operation.
Cabinet model—$225.

Model 610-8
Output 0 to =600 VDC: Output current~0

to 1.0 amp; Regulation Accuracy—Fixed
Line: =0.15 volt for 0 to full load change,
or for Fixed Load: *=0.15% or 0.3 volt if
greater for 105-125 volt input change; Rip-
ple (MV-RMS)—4 maximum. Silicon power
rectifier. Independent bias supply in addi-
tion to filament currents (6.3 and 12.6
VAC). In cabinet model—$670.

HIGHER CURRENT—GREATER

All at LPW

These twh new

i\
from zero ro me

perm
of thes

of lheseq
Both
Printed 1

Call your Poren

FI

¥O m
mod{
reuit

eit

EXIBILITY-CLOSER REGULATION

COST in these new POWER SUPPLIES

rensen “B NOBATRONS” bring a new plateau of performance
ver supplies. They provide full range continnous voltage selection,
dmum rating at full current ... and the floating ground

igc of positive or negative polarity output, extending the versatility

'ed B supplies even further. Sorensen’s external sensing

bfovision assures close control ar the load. The current ranges

elsarc: 0 to 150 milliamps, and 0 to 1.0 ampere.

provide isolated filament current at 6.3 and 12.6 VAC.

sign brings all this in /ight weight, compact packages,

r cabinet or rack mount—and at gratifyingly low costs too
representative for details . . . or write directly for technical data.

S

CONTROLLED POWER FOR RESEARCH AND INDUSTRY

SORENSEN & COMPANY, Inc. Richards Avenue, South Norwalk, Connecticut.
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Your Design is better Your Product performs better

with this

full line of \i

Germanium GLASS DIODES

Working| Forward Reverse Working | Forward Reverse
Voltage | Current Current Voltage | Current Current
(max.) |at+1 volt (max.) [at+1 volit
mA A atv v mA uA atv
500 at — 150 1N128 40 3 10 at =10
50 at —10 1N191 90 5 25at —10
50 at —50 1N198 80 5t 75t at — 10
625 at — 100 1N294A 60 5 10 at —10
800 at —50 1N297A 80 3.5 | 100 at —50
50 at — 10 1N298A 70 | 30¢ 250 at —40

25 at —10 *at 42 v tat 75°C

Germanium VIDEO DETECTOR Diodes

for TV video and portable radio application;
low capacity video detection; efficiency controlled at 50 Mc

l

Silicon DIFFUSED JUNCTION GLASS RECTIFIERS

Peak Operating Ave. Rectified _Reverse Current (Max.)
Current in A at Specified Voltage

Voltage
—65°C tg +150°C 25°C 150°C
Volts mA | mA | 25°C | 100°C
225 400 150 0.2 15
300 400 150 0.2 15
400 400 150 0.2 20
500 400 150 0.2 20

Silicon DIFFUSED JUNCTION RECTIFIERS

WIRE IN TYPES STUD TYPES

Peak Operating | Ave. Rectified Reverse Current
Voltage Current (Max.) at
—65°C to+165°C | 25°C | 150°C | Specified PiV, 25°C
Volts Amps. | Amps.

Peak Operating Ave. Rectified Reverse Current
Voltage Current (Max.) at
—65°C to+165°C | 25°C | 150°C | Specified PIV, 150°C
Volts mA mA mA ;
1N536 50 750 250 0.40 95* 3.0 | 1.0*
1NS37 100 7501 250 0.40 . 190* 1.5 | 0.4%
1N538 200 750 250 0.30 380* 15 | 0.4%
1NS539 300 750 250 0.30 570* 0.95| 0.2
1NS40 400 750 250 0.30 100 35 {10
1N109S 500 750 250 0.30 200 35|10

iNS471 600 750] 250 0.35 300 35 | 1.0
400 35 |1.0

1 Same as IN1096 *to +135°C 500 35 1.0
600 3.5 |1.0

All illustrations same size. Ratings at 25°C unless otherwise indicated. 1N253 through 1N256 available to MIL Specifications.

[Pe"
N Mass.....eee....55 Chapel St, Bigelow 4-7500

@IED: SEMICONDUCTOR DIVISION | etz peoro s 2 e 75
s Silicon and Germanium Diodes and Transistors * Silicon Rectifiers Chicago: 9501 Grand Ave., Franklin Park, NAtional 5-6130

Los Angeles: 5234 Santa Monica Blvd., NOrmandy 5-4221
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BUSINESS BRIEFS
ELECTRONICS NEWSLETTER

ATLAS ICBM PRODUCTION PUSH is secn in

plans to take the Titan’s pure ncrtial guidance
svstem and put it into Atlas.  Move indicates
that American Bosch Arma’s pure i-g system is
good cnough for operational use. Contracts for
Atlas’ sccondarv svstem—GFE’s radio-inertial with
Burroughs’ ground-based computer system—will
still be completed, however, to back-up the
Atlas programs.  Because of the all-out Atlas
cffort, Titan will fall back on its secondarv svs-
tem—Bell Telephone Laboratories” radio-inertial
—for initial fhight tests. Later. Arma’s purc i-g
will go back into Titan. USAF says both sce-
ondary svstems are satisfactory; shift to self-
contained pure 1-g is only to avoid electronic
countermeasures.

AMERICAN SCIENTISTS IN MOSCOW for the

Fifth 1GY Congress said Russian data on cos-
mic radiation encountered by the sputniks
agrees closely with findings of U.S. satcllites
and carlicr cosmic radiation studies. McGraw-
I World  News correspondent  William
Coughlin, who recently arrived in Moscow,
reported that two Soviet suggestions have been
advanced on the origin of low energy radiation
near the carth: (1) Decay of ncutrons.  This
would result from cosmic rays slamming into
the carth’s atmosphere with sccondary products
diffusing out and ncutrons decaying into pro-

tons plus clectrons with a half-life of 13 min-

utes; (2) Electrons from the sun arrive in clouds
of gas. Commenting on the similarity of this
to U.S. statcments, J. A. Simpson, Universitv
of Chicago physicist and cosmic radiation ecx-
pert, said: “Like in zoology, we've got a new
animal—we've trapped him—now we've got to
find ont what he is and where he came from.”

NEW RESIN BINDING tcchuique will be used
in assembling the magnets for a 6 bev clectron
accelerator to be completed in 1960 for Harvard
and MI'l" scientists. The $6.5 million ALC-
supported machine will have a potential encrgy
level five to six times that of previous electron
accelerators.  Eleetrons will whirl around the
synchrotron for a sixtieth of a second. In that
time they’ll make 10,000 revolutions and get
160,000 accelerating boosts from 16 r-f cavitics
between the magnets. Contract for construc-
tion of the 612 magnet cores has just been
announced by Baldwin-Lima-Hamilton Corp.’s
Eddystone division.

FEDERAL COMMUNICATIONS COMMIS-
SION which began vacation period this month
will remain i recess until Sept. 1. To handle
emergencey matters, Commussioners Doerfer and
Lee will be i frequent touch with their ofhecs,
and both plan to stay in or ncar Washington.

Lost Yeor
month  ago
2483) {277.8
~e RADIO
L ,’ \L\/'Av —a =
0y -
‘\' b \V, ““.v‘vﬁu-”- Y &’-
{ S -’
- -" [ 5
P - No== -
~/ N4 e —
I TY 3
i P U T O 5 Y 0 OO 0 S I Y L ! d .
- 3
FIGURES OF THE WEEK FIGURES OF THE YEAR Totals for first five months
RECE|VER PRODUCT|ON 1958 1957 Percent Change
(Source: EIA) July 25,758 July 18,58 July 26, ‘57 Receiving tube sales ....... 154,136,000 185,847,000  -—l17.1
Television sets, total ,....... 60,164 56,130 123,522 Transistor production ...... 14,894,230 8,954,000 +66.3
Radio sets, total ........... 173,079 161,756 234,034 Cathode-ray tube sales ...,. 2,963,741 3,710,646 —-20.1
AULO St mrung pimhis Jmt 4 e n e 54,653 49,771 84,394 .
Television set production .. .. 1,790,840 2,178,361 —17.8
STOCK PRICE AVERAGES Radio set production ....... 4,186,869 6,098,951  —31.4
(Source: Standard & Poor’s) July 30, '58 July 23, ‘58 July 31, 57 TV set sales ............. 1,927,290 2,420,633 —20.4
Radio-tv & electronics ...... 50.59 50.43 49.23 Radio set sales
Radio broadcasters .. ........ 62.20 62.35 62.67 (exclh atto) waseidod ok 2,307,610 2,909,548 —20.7
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Infrared Scans Reentry

But it’ll be a while before I-R systems are used

as part of missile warning networks

Success to date of Operation Gas-
light, Defensc Department’s proj-
ject to investigatc the physics of
missile reentry, gives a shot in the
arm to hopes for infrared systems
that can detect cnemy missiles at
uscful distances.

Gaslight makes usc of radio-
metric and  spectrographic  tech-
niques to measure the heat gener-
ated as Jupiter IRBM’s reenter the
atmosphere. Judging from the re-
sults of Jupiter shots in May and
July, infrared technology may pro-
vide a valuable adjunct to radar in
the forsccable future.

Wide-angle radiometers (picture,
left) were designed cspecially for
the Gaslight project by Barncs
Enginecring, Stamford. Conn. In-
frared radiation at rcentry is so
strong that the instruments occa-
sionally overload during the half-
minute or so that the booster and
nosc conc are incandescent.

The radiometers are used aboard
obscrver ships down range from
Cape Cuanaveral, some 50 miles
from the missile as it hurtles into
the atmosphere at 9,000 mph. At
this range, thev provide more ac-
curate indications of sizc and shape
than radars or optical detectors do.

Infrared experts tell ELr.cTrONICS
that current uscful dctection range
of an infrared mosaic with an
cfficient optical system is “over a
hundred miles.” Continued im-
provement of transducer sensitivity
and optical cfficiency mayv double
this figurc. But uscful data . for

8

missile detection purposcs must
start farther out than 300 miles.

With present components, the
only answer is to get up above the
carth’s atmosphere  where  both
mnasking background radiation and
locally gencrated noise drop to an
endurable minimum. This 1s one
reason why the Air Foree s
scriously considering reconnaissance
satellites as part of its missile de-
fense plan.

Typical firing of Jupiter missile
from Cape Canaveral on May 18
was picked up 1,500 miles away
northeast of Antigna, BW.I. As it
reentercd the atmosphicre at 9,000
mph, it immediately turned white
hot, “perceptibly illuminated” the
obscrver ship, remained visible for
24 seconds, then dived into a large
cumulus cloud and lit the cloud up.
Brightest of the three parts of the
missile (booster, instrument com-
partment and nosc conc asscnibly,
which is designed to protect the
nuclear pavload) was thc booster.
At onc point the booster appeared
to be 1,000 times brighter than
the planet Jupiter, across which it
flashed.

A special  panoramic  spectral
camcra analvzed visible portions of
the spectrum emitted by the incan-
descing bodies, and motion pic-
turc cameras recorded their trajec-
tories. The spectral camera was
gyro-stabilized to reduce roll and
pitch effects, used a cluster of six
acrial recon cameras cquipped with
spectral gratings.
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Navy Telecasts

From 82,000 ft

REecorpBREAKING manncd balloon
flight on July 27 was highlighted
by the first television broadeast
from the inner fringe of space.

Primary purpose of the 3+-hour
overnight flight was to test the
scaled cabin system which will go
aloft again in November to take
pictures of Mars.

Chicf pilot on the flight waus
Cdr. Malcolm Ross of the Ofhice
of Naval Research. His copilot was
Lee Lewis, hecad of balloon flight
operations for Winzen Research,
Minncapolis, which developed the
gondola and the plastic Skyhook
balloon. The two men broke the
stratosphere endurance record  of
32 hours set last fall by USAF bal-
loonist Lt. Col. David Simons.

The balloon flight was onc of
ONR’s Stratolab program (ELEc-
1roNIcs, p 24, Jan. 10). Besides
rehcarsing for the November flight
and testing the gondola, the flight
aimed to obscrve atmosphere heat-
transfer characteristics, check gen-
etic cffects of stratospheric cnviron-
ment on insect life, study human
factors, evaluate rcconnarssance
techniques  with  conventional
photographic and tv equipment.

For the latter tests, the two bal-
loonists transmitted from their peak
altitude of 82,000 ft picturcs of the
skv, the Dballoon itself, the cabin’s
interior and each other.

Teleeast used a Dage itv camera
and a broadbanded radar trans-
mitter modified for the purposc
by Navy’s Johnsville (Pa.) labora-
torics. Picturc was transmitted on
uhf at 475 mc on a broadbanded
quarter-wave stub  suspended  six
fect below the gondola.

Navy and Winzen Reseaich
picked up the transmission with a
12-clement  bedspring array  at
Fergus Falls, Minn, Tv station
KSTP, Minneapolis, put the trans-
mission on the air locally and was
“swamped with calls,” according
to a Navy spokesman, asking for
repeat telecasts. The picture, sent
throngh 98 percent of carth’s
atmosphere and over 150 miles, was
“startlingly clear.”

Continued on page 12



NEED
RELIABLE
POWER?

PERKIN TRANSIENT FREE DC POWER SUPPLIES WITH
PROVEN RELIABILITY - - .

feature the rugged dependability of magnetic amplifiers
combined with the precise regulation of transistors in a

MODEL MTR 636-15 unique power supply circuit eliminating load-damaging over-
6-36 VOL™S @ 15 AMPS. shoots.
For further information contact your local representative
OTHER RAVINGS AVAILABLE listed below or wire factory collect.

MODEL NUMBER D.C. OUTPUT RATING

MTR28-10 32 Volts @ 10 Amps I-__.< I I \ l
MTR28-30 !

MTR28-100
MTR060-1 0-60 Volts @ 1 Amp

MIROSO:S 060 Volls @ 5 Amps ENGINEERING CORPORATION

WIREESD  G3SN @ 30 Amg 345 KANSAS ST., EL SEGUNDO, CALIF.

ORegon 8-7215, EAstgate 2-1375

NEW YORK AREA OFFICE SAN FRANCISCO, CALIF. SYRACUSE, N.Y. SAN DIEGO, CALIF, ALBUQUERQUE, NEW MEXICO LDS ANGELES, CALIF,
HUnter 2-8608 EMerson 9-3354 Gibson 6-0220 ACademy 2-7516 8.1724 HO 9-7294
CHICAGO, ILLINOIS CLEVELAND, OHIO PHOENIX, ARIZONA ATLANTA, GEORGIA MINNEAPOLIS, MINNESOTA DENVER, COLORADO
PAlisade 5-6824 REdwood 2-7444 AMherst 5.0274 CEdar 7-7801 Midway 6-2621 Alpine 5-1196
SEATTLE, WASHINGTON DETROIT, MICHIGAN ORLANDO, FLORIDA DAYTON, OH!0 NEW ENGLAND AREA OFFICE CANADA
PArkway 3-9000 HG 8-2461 CH 1.2128 CHapel 4.5551 MUrdock 3-3252 AXminster 3.7011
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Design better products with

— ity | (— S—— — — —— — — —  — — — — — — — S—— — — G— — e —

SILICONE-GLASS LAMINATES

... low loss factor, high moisture resistance

-

ITT Laboratories use a silicone-glass laminate
as the main coil form in their AN/SRT-14,
15, 16 radio transmitting sel. Laminate is
tubular, 5.62“ dia., wound with .064" silver
wire, Primary reason for specifying silicone-

glass: low loss factor at high frequencies.

TYPICAL PROPERTIES
OF SILICONE GLASS-LAMINATES®

Flexural Strength, psi

Laminates made with glass or asbestos cloth and Dow
Corning silicone resins make excellent dielectric materials.
These strong, lightweight laminates maintain their prop-
erties at continuous operating temperatures of 250 C . . . for
short periods will withstand greater heat. Silicone-glass
laminates have good mechanical strength in addition to
low loss factor, low water absorption, superior resistance

at 25C . . . . . . . 24000
at 260C after 100 hr at 260C 4,600 to arcing, corona, corrosive aimospheres and contaminants.
\é\llaéir. A?S&l'ptiors; per'lctesmm .. 005 They can be laminated in very thin sections; have fine
ca ren 1, VO mi o ofe o
RO g e Y 210 machinability. Supplied as tubes, sheets, punched or molded
after 200 hr at 260C . . . 327 shapes by leading laminators. Write for free booklet.
after 5000 hr at 260C . . . 180
Dielectric Constant at 106 cycles )
iti 1
Condition A! .. . . . . 367 Visit Dow Corning’s Booth No. 104 at the 1958 W ESCON Shoie
Condition D2 . . . . . . 3.68 L p los Pari Bedilie Ao i 19 .22
DiSSipatiOl\ FaCtOr at 106 Cycles 08 ¢ nge es ar aciLfic uditorin 4 Ilg- - <
Condition AV . . . . . . 002
Condition B2 . . . . . . .004

first in

“ As measured on samples 1/8 inch thick.
1 As received.
2 After 24 hr immersion in water at 23C.

silicones

Dow Corning CORPORATION
MIDLAND, MICHIGAN
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Dow Corning Silicone Dielectrics

SILICONE COMPOUNDS
SEAL OUT MOISTURE

Highly effective as dielectrics, Dow Corning
compounds are easy to apply. They provide
protection against arcs, grounds, shorts . . .
improve surface resistivity. These silicone
compounds retain their properties from —73
to 200 C. Employed as filling, potting, or
coating materials for various tyvpes of elec-
tronic gear, theyv seal out moisture, increase
reliability, retain their initial grease-like
consistency.

Southwestern Industrial Electronic’s $-16 Geophone

— e —————-*—-——F oD IS NP SRS CEMLE GEEES CUNE I G I e

SILICONE VARNISH MAKES
IMPROVED RESISTOR CEMENT

Heat-stable and exceptionally moisture-

N resistant, Dow Corning varnishes make
very good bonding cements. In addition,

et they can take fairly high loadings of

Uk b1\ inorganic fillers without loss of prop-

\ ’r" 480 A\ erties. An appropriately filled Dow
\ ) ; Corning varnish is often far superior to
T conventional materials for sealing wire

wound resistors and other electronic
devices. Set-up time is good.

Resistors by Tru-Ohm Division of Mode! Engineering
and Manufacturing Co

WIRE COVERING OF SILASTIC
INSULATES FROM —90 to 250C

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

Wiring panel for Convoir B-58 Hustler.

For further information on these products write Dept. 488
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Decoder Shows
Plane Number

VisuaL pecoprr (above) auto-
natically identifics bv number or
letter specnﬁc aircraft scen only as
a blip on the controller’s ground
radar screcn.

Through usc of a high-spced
switching tube and a numcrical in-
dicator tube, called Nixie—capable
of visnally displaving cither digits
or letters—the 1nnovation would
end time-consuning identification
of cn routc and approaching air-
craft.

About the size of a portable
radio, the unit works in conjunction
with conventional radar. Employ-
ing a full 360 dcgrees, scarch and
rccognition radar svstems  cstab-
lish contact with all aircraft within
range and altitude of the svstems.

The search radar transmits a
pulse which strikes the aireraft and
1s reflected back to the radar re-
ceiver, The pulse’s return then is
displaved on a ppi scope.

Almost  simultancously,  the
rccognition radar interrogates the
airborne transponder which auto-
matically transmits a binary-coded
pulse train which has been pre-
assigned to thc aircraft. Received
by the recognition radar, the pulse
train is routed to the decoder.

To cnable the controller to ac-
cept one binary-coded pulse train
while rejecting all others, a “light
gun,” or electronic-cve, is placed
against the face of the ppi scope
over the target blip. This opens
the circuit to the decoder. Thus,
an aircraft can be singled out by
the controller, fed to the decoder,
and displayed on the numerical
indicator tubc.

The beam switching tube that
unscrambles the transponder signal

12

WASHINGTON OUTLOOK

Tur Natoxar Acronautics and Space Administration will become an
important government contracting agency in electronics—for both space-
related rescarch and procurement of specialized hardware.

The new civilian space agency absorbs the 43-vear-old National Ad-
visorv Committee on Aeronautics and will open shop within the next
two months. Unlike NACA, which never went into electronics work
extensively and had extremely limited private contracting activities,
the new agency will have money to support a broad-gaged program
of clectronic rescarch and development.

Among the general rescarch ficlds mapped out by the new agency’s
planners: space communication, navigation and guidance; flight simu-
lation; and measurcient and observation techniques.

’

Flectronics figures prominently in one specific research project NASA
would like to start as quickly as possible: the development of a satellite
carrving into orbit an astronomical telescope and auxiliary television
equipment, to send closc-up views of stars and galaxies back to carth.

According to insiders at NACA, the space agency will not build up
a large staFf and facilitics for clectronics and other new ficlds.  Instead,
the agencey will relv on rescarch and production facilities in private com-
panies and institutions. Mlilitary-operated installations with available
capacity may also be tapped for civilian space research.

NASA is sct up to plan, direct and conduct research and development
in the nonmilitary phases of spacc—that is, basic astronautical research
and devclopment of scientific space craft. The Defense Dept., through
its Advanced Rescarch Projects Agency (which in turn farms out work
to the individual services) will continue work on space projects directly
tied to military requirements.

FFor the current fiscal vear, NASA will have a budget of $289.9 mil-
lion. Included is a $117-million fund to be transferred from the
Pentagon’s ARPA which had started nonmilitary space research pending
the creation of the new agency.  Examples: satellite tracking and
monitoring systems and meterological reporting.

@ Success of multiplexing on f-m channcls has brought about a
slow—Dbut significant—growth in f-m broadcasting. For the first
time, the Federal Communications Commission is receiving
competing applications for fam channcls in certain locations.

Three vears ago, FCC permitted fm stations to cngage m
certain nonbroadcast scrvices made possible by multiplexing,
scrvices for which thev could charge, at the same time they
were broadcasting their regular programming to fm home re-
ceivers.  Hence, f-m stations are on the nse, with some 100
authorized for nonbroadcast scrvices.

Another possibility: stereophonic broadeasts.  FCC approved
the test—to end Oct. 31—-by WBAI-FN, New York, of a com-
patible multiplex stercophonic system developed by Crosley.

August 15,
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Puzzled by ground
loop problems? How to rescue
microvolt signals
from volts of noise?

HERE’'S WHY KIN TEL'S DIFFERENTIAL
DC AMPLIFIERS FIT IN INSTRUMENTATION SYSTEMS

160 db DC, 120 db 60 cycle common mode rejection with balanced or
unbalanced input ® Input completely isolated from output ® Input and
output differential and floating 8 5 microvolt stability for thousands of
hours 8.05% linearity, 0.1% gain stability m Gain of 10 to 1000 in
five steps m >5 megohms input, <2 ohms output impedance 8 120
cycle bandwidth ® Integral power supply

These are just a few of the many outstanding features of the Model
114A differential DC amplifier . . . features that make this amplifier
really work in instrumentation systems...features that will help solve
vour instrumentation problems today.

Ideal for thermocouple amplification, the | 14A eliminates ground loop
problems; allows the use of a common transducer power supply; per-
mits longer cable runs; drives grounded, ungrounded or balanced loads,
and can be used inverting or non-inverting.

For additional information and technical literature on this exceptional
instrument, write or call KIN TEL — the world’s largest manufacturer of
precision, chopper-stabilized DC instruments.

KIN TEL 114A

differential DC amplificrs
...convenient, interchange-
able plug-in mounting in
either 6-amplifier 19” rack

mount modules or single-

amplifier cabinets.

5725 Kearny Villa Road, San Diego 11, Calif.
Phone: BRowning 7-6700
Representatives in all major cities

A Division of Cohu Electronics Inc.
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into proper scquence for the indi-
cator tubc operates at the rate of
one-millionth of a second. Capable
of opcrating at 10 positions, the
vacuum tube can be switched from
one position to another in a micro-
sccond. The indicator tube lights
up within 20 to 50 millionths of a
second.

The decoder was developed by
Burroughs and is now undergoing
final testing at ARDC’s Wright Air
Dcvelopment Center.

Big Stereo
Push Coming

CITICAGO-—-L.asT ~joNTUH'S cOn-
vention of the National Association
of Music Manufacturers here in-
dicated that stcreo is slated for con-
siderable fall promotional activity.

Of 235 exhibitors, more than
one-quarter displayed stereo equip-
ment. One trend appears to be the
“add-on” package which some
manufacturers are turning out.
These are packaged stereo record
plavers including either dual-chan-
nel amplifiers with a-m/f-m tuners,
or single-channel amphfiers with
provisions for adding a second
plug-in channel later on.

One system displaved featurcs a
transistorized low-power two-stage
transmitter built into the record
plaver. The signal of one sterco
channel 1s converted to a-m and
broadcast within the room to a con-
ventional a-m radio for creation of
the stereo effect.

A number of magnetic tape sys-
tems were displaved.

In general, convention opinion
has not vet crvstallized on matters
of sales information. The relativelv
short time span during which sterco
has been on the market has not
been enough to allow manufac-
turers to determine whether this
fall’s sales will be heavier in one-
package or building-block systems.
No conclusive opinions regarding
future sales of sterco conversion
kits were voiced.

Meanwhile, in New York, spokes-
men for tape recording firms con-
firmed that they are preparing for
production and distribution of four-
track stereo tapes this fall.

14

MILITARY ELECTRONICS

e Big boost in clectronics ac-
tivity will result from Republic
Aviation’s new $35 million R&D
program. Compuny’s new  R&D
center will work in three areas: high
speed  aircraft, missiles and space
craft. Six R&D laboratories will
divide their activities into spacc
cnvironment studies, reentry simu-
lation and acrodvnamics, materials
development, guidance and control
and advanced fluid svstems  de-
velopment. One  project s the
study of the problems involved 1n
sending a man to the far side of
the moon and back. Next step after
that, Republic’s vice president
Alexander Kurtveli savs, will be to
land a man on the moon.

e F'ederal Government is now
empowered by the new Civil De-
fense Aid bill to supply the states
with up to $35 million a vear for
radiological instruments, detcction
devices, gas dctection kits and other
defense equipient.

Michigan  las alrcady  been
granted $1.3 million to finance half
the cost of a microwave radio net-

Turee noons of Jupiter, with a

partially-obscured fourth moon at
right of planct, were photographed
(above) by an clectronic light am-
plifier called Cat Eyc.

Coupled with a 10-in refracting
telescope, the device (shown on
table above) enables Wright Ailr
Development Command  scientists
to take previously impossible dav
time photographs of plancts and
stars.

The device senscs and amplifies

work covering the entire state for
use in case of atomic attack.
Normal usage of the svstem will be
allowed the highway dept., state
police and the department of con-
servation. Two-wav radio communi-
cations svstem for the highway de-
partment will also be set up.

e Armyv  expects  wide  com-
merelal as well as military applica-
tion for its electronic earphone that
shuts out noise. Ilow noise is can-
ccled is actually accomplished by
adding more noise. Inside tlic ear-
phone are two mnoisc canceling
units. One picks up the undesired
outside sound. This is fed through
an inverter which changes its phase
180 degrees. The inverter output
then feeds a tiny loudspeaker in-
side the earphone to cancel the
ambient noisc that gets into the
carphone. Low pitched sounds are
trapped by special foam cushioning.

Silence  svnthesizers  resulted
from early noisc reduction experi-
ments conducted at RCA. Applica-
tion of the concept to earphones
was conceived by the Army.

the alwavs present—thoungh not
always scen by the human cve—
photons, packets of energy which
appear as light. A transducer re-
ccives the photons and transforms
the information into clectrical im-
pulses. These impulses are further
amplified before reproduction on a
cathode rav tube.

Besides  tclescopic  photographs,
this light amplifier has been tested
for night time acrial reconnais-
sancc. Although it works on tv-like
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The Hughes silicon capacitor is a new kind of device whose full
impact upon semiconductor electronics has yet 1o be determined.
Most certainly, the silicon capacitor uncovers an entire realm of
possititities. Desirable equipment not now existing can te made
for the firsttime. And, in every instance, bonus benefits of reduced
size and weight plus greater simplicity result.

Our brochure, “The Hughes Silicon Capacitor,”
discusses this series and many of its applications
in detail. For your copy, please write:

Hughes Products, Semiconductor Division,
international Airport Station, Los Angeles 45, Calif.

WESCON Exhibits booths 1401-2,

HUGHES

= EIE

SEMICONDUCTORS

ELECTRONICS engineering edition — August 15, 1958

Some Suggested Applications:

Non-Mechanical Tuning: The effect upon tuned circuit design is
tremendous. Hughes silicon capacitors replace bulky air con-
densors and rmit remote-control tuning at the end of a long
wire. With these capacitors, instantaneous and non-mechanical
‘'signal seeking'' features can be designed into tuned circuits.

Automatic Frequency Controls: Here the silicon capacitors re-
place a reactance tube. Qutput voltage from the discriminator
varies the voltage on the silicon capacitor —hence, the local-
oscillator frequency—to correct for any frequency drift.

Dielectric Amplitfiers: Operation is based on the amplitude mod-
ulation of a high-frequency carrier source by a Hughes silicon
capacitor, and on the subsequent demodulation and filtering at
the output.

Also: Pulse Circuits, Frequency Modulation, RC Osciliators,
Modulators, Electronically Conirolled Filters.
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© 1958, Hughes Aircraft Company
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principles, the optical amplifier is
about 1,000 times more sensitive
than a conventional tv camcra.

Westinghousc and RCA have
both worked on hight transducers,
according to ARDC.

Waveguides Form

Ship-Radar Lens

Derams of Britam’s giant ship-
bormme Twvpe 984 radar-computer
systemn for detecting targets and
directing fire were revealed by Fleet
Admiral Mountbatten at the sum-
mer meeting of the British Insti-
tutc of Radio Enginecrs in London.

Though cost of the 984 was not
given, Mountbatten did make a
comparison of the cost of clectronic
cquipment in ships of the 1938 cra
and thosc of todav:

1938 1958
Frigate/
Destrover $11,200  $336. 001) M‘?O 000
Cruiser ... $56,000 $1,4
Aireraft
carrier .. $33,600 over $2.800,000

Now in opcration on Britian’s
aircraft carrier H.M.S. Victorious,
eve part of the 984 is a revolving
stabilized microwave lens weighing
30% tons, made up of hundreds of
short sections of different length
wavcguides stacked together like a
honevcoinb.

The lens, which has an F value
of 1, sends out a number of narrow
peneil beams. One of these is fixed
in clevation and provides the long
range waming while the others
make a coordinated scan of various
sections of the target arca as the
rotating structure revolves.

The radar antenma unit scnds
impulses to an clectronic computer
svstem in the superstructure of the
S]ll]) An elaborate display system
processes, stores and filters the in-
formation so that it can be dis-
plaved in an easily intelligible form.
Range, height, I)e‘lrmg, speed and
course arc all provided and pre-
sented for casv use by a svstem of
clectronic writing. Numbers and
svmbols required for identifving
targets and for other purposes are
written clectronically on the dis-
plav tubes themscelves.  "This s
achicved by a combination of dif-
ferent waveforms to produce Lissa:
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FINANCIAL ROUNDUP

® Acoustica Associates, Mincola,
N. Y., acquires General Ultrasonics
of Hartford, Conn., through cx-
change of stock. The Mincola firm
gave 25,872 shares of its common
stock in payment for all outstand-
ing  General  Ultrasonics — stock.
Acoustica  stock  was  recently
traded in over-thc-counter markets
at about $10. General Ultrasonics
will be operated as an Acoustica
subsidiary under present manage-
ment. The combined firm now cin-
ploys 250 and expecets to increasc
this number to 400 bv end of
1958. The merger combines Acous-
tica’s marketing and  production
facilitics in the ultrasonic hield with
GU’s rescarch and  development
abilitics.

e Victorcen Instrument, Cleve-
land, Ohio, authorizes redeniption
on August 20 of $100,000 facc
amount of companv’s $700,000 of
outstanding  6-pereent  convertible
debentures, duc Nov. 15, 1967.
Redemption price 1s $105 per de-
benture plus interest to August 20.
Debentures are  convertible  into
common stock at pricc of $3.33
per share until Nov. 15, 1962
Stock was recently traded at 42
on the American Stock Ixchange.
Debentures were being quoted at
133 Dbid and 136 (IS]\(([ on the
over-the-counter market at  press
time. Cleveland firm manufactures

radiation instruments and clec-

tronic components.

e Hupp Corporation, Cleveland,
Ohio, sells its clectronics division
which produced quartz  crvstals,
cadmium  sulfide cclls and clec-
tronic switching devices at plants
located at Iorest Park, Il and
Carlisle, Pa. “Profit potentials did
not justifv the capital expenditures
necessary to cxpand to the level
nceessary for profitable operations.”
explains Don Il Gearhart, presi-
dent of Hupp. The newly incor-
porated Piczo Crvstal Company of
Carlisle, Pa., purchased the Car-
lisle factorv. As this issuc went to
press, no information was available
on disposition of the Forest Park
plant.

Industries, Cam-
bridge, Mass., purchases all out-
standing stock of Flectrolizing
Corp. of Rhode Island and its six
subsidiary and affiliated comipanies
for cash and other considerations.
The acquired hrm and its corpor-
ate familv is engaged in special
process treating of metals and
ceramics, and bonding of ccramics
to plastics. The missile-aircraft in-
dustrv 1s an 1mmportant customer.
Advance Industrics manufactures
ultrasonic  cquipment,  clectronic
and clectrical automation controls
and computer equipment.

o Advance

jous characters of the required

shape.

An intercept computer works out

for the control officer a presenta-
tion of wherc and when his fight-
ers will
targets if thev continue on  his

intercept or miss  their

present dircctions, which were also
computed for him.

The equipment uses about 10,-
000 tubes, 100,000 other compo-
nents and 250,000 soldered joints,
with 275 slip rings providing con-
nections to the revolving structure.
Marconi is responsible for the mod-
ulator, transmitter and accompany-
ing indicator circuitry.

Audio Will Star
At British Show

Brirain’s Radio Industrv Council
will hold its 25th National Radio
Show at Earls Court, London, from
August 27 to September 6.

Audio cquipment will have a
hall to itsclf, with somc 45 firms
demonstrating their gear in sound-
proof rooms. Fxhibits and demon-
strations will include microphoncs,
speakers, amplifiers,  phonograph
components, disk and tape record-
ers. Audio gear accounts for 20
percent of Britain’s radio experts
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mmMA&?ube WNevys

-from SYLVANIA

Pioneering new concepts—Everywhere in electronics

IN BASIC TUBE DESIGN...

Double triode, type 7244, and single triode, type 7245

Stacked mount in glass bulb offers practical answers
to industry’s current needs

Sylvania’s stacked mount
structure is now available to de-

perior vacuum tube performance.
Actual test data comparing the

sign engineers because of a new
glass envelope design that facili-
tates mass production of the
tubes. Complete electrical, me-
chanical and environmental tests
show that the new tube is capable
of meeting the highest require-
ments of today’s operational
equipment. Its unique stacked
construction offers an inherent
ruggedness and reliability for su-

stacked structure with conven-
tional structures indicates as
much as a 2 to 1 improvement in
vibrational output at 6 times the
G level.

The new stacked tube has
already excited tremendous
military interest. Eventually an
entire line will be available
for military and industrial ap-
plications.

Widespread interest in Sylvania’s
exclusive Framelok design fosters
new type development

Accelerated development of new Framelok
tube types is underway at Sylvania as a
result of fast-growing acceptance of the
revolutionary design shown for the first time
at the 1958 IRE Convention.

Design engineers are already analyzing
new circuit requirements in terms of the
Framelok design. New application possibili-
ties ranging from television to audio are
developing rapidly.

Behind this widespread acceptance are
these basic reasons why designers prefer the
Framelok design over conventional types:

- Greater uniformity of electrical character-
istics in tube after tube . Greater stability
of electrical characteristics during tube life «

A Cutaway view
of the Framelok design

Less change in electrical characteristics due
to element temperatures at high dissipation
levels . Better control of cutoff . Lower
knee voltage—more uniform control of knee
- Less chance for shorts, microphonism and
noise - Better plate-to-screen current ratio
- Higher screen grid dissipation « Lessarcing.

Send for your free copy of
Sylvania’s new Framelok
Grid Booklet, including a grid
sample, for full information
on the electrical and mechan-
ical characteristics of the
Framelok design

Entertainment receiving tubes are
subjected to military-type inspection
procedures

These two mounts may look alike to the un-

trained eye . . . but trained inspection per-
sonnel can spot defects in one (left) that
could cause future trouble. All Sylvania
entertainment tube types must pass this
visual mount inspection procedure based on
that used for military types. As a result
equipment manufacturers enjoy fewer line
rejects, lower manufacturing costs.



Gold Brand Subminiatures undergo
1,000-hour life tests

SYLVANIA SETS THE

Life tests on subminiatures
are increased to insure
maximum reliability

Sylvania increases the life assur-
ance on its premium subminia-
ture tube line by increasing its
life test program from 500 to
1,000 hours. The increase estab-
lishes additional positive proof
of the high reliability and excel-
lent performance of the submin-
iature tube line.

Gold Brand types meet rigid new specifications

Sylvania writes new Gold Brand Specs for commercial

and industrial applications

To meet your needs for reliable
tubes in commercial and indus-
trial equipment, Sylvania has
written new specifications
which tailor military standards
to commercial, and industrial
requirements. Some of the typi-
cal controls specified for Gold
Brand tubes include Multiple

Type Description

407 A Medium-mu
double triode (9-pin
miniature)
408A Sharp-cutoff
pentode (7-pin
miniature)
6AUSWA Sharp-cutoff
pentode (7-pin
miniature)
6X4WA  Double diode (7-pin
miniature)
5654 Sharp-cutoff
pentode (7-pin
miniature)
5670 Medium-mu
double triode (9-pin
miniature)

Life Tests ranging from 500 to
1,000 hours, Impact Shock Tests
of up to 500 G, Fatigue Tests,
Vibration Tests, Glass Strain
Tests and Variable Control
Tests.

The following are the 12 Gold
Brand types on which full speci-
fications are available:

Type Description
5725 Dual-control
pentode (7-pin
miniature)
5726 Double diode (7-pin
miniature)
5749 Semi-remote

cutoff pentode
(7-pin miniature)
5751 High-mu
double triode (9-pin
miniature)
5814A Medium-mu
double triode (9-pin
miniature)
6005 Beam Pentode (7-pin
miniature)

Brand Standar

Gold Brand types meet missile requirements

Gold Brand Premium Guided Missile
typeswithstandsevere durability tests

Every tube type in Sylvania’s Gold Brand
Guided Missile line meets environmental test-
ing more severe than that required in many
advanced military specs. Each type is sub-
jected to severe vibrational fatigue tests at
sweep frequencies from 30 cps to 3000 cps at
10 G’s for 6 hours in several standard positions.

All Gold Brand Sylvania subminiature tubes
undergo the White Noise Test. The tubes are
subjected to a white noise vibrational spec-
trum covering the frequency band of 100 to
5000 cps., the rms G-level is 2-3 G’s per octave
with peak G-level of 15 G’s. The tubes are
tested for both rms and peak vibrational out-
put and limits are established on each.

Type Description
6946 . . . . . . . . ... Medium-Mu Triode
6947 . . . . . .. .. .. Medium-Mu Double Triode
6948 . . . . . ... ... High-Mu Double Triode
6788 . . . . . . ... .. Sharp cutoff audio-freq YP d
6943 . . . . .. ... .. Sharp cutoff RF Pentode
6944 . . . . .. o0 0. Semi-Remote cutoff RF Pentode
6945 . . . . . . ... .. Avudio-Frequency Beom Pentode
B

_ P
Gold Brand subminiature
Type 6814 meets rugged .,
requirements of airborne lﬁ
compufers k.
Prime example of a Gold Brand " |

subminiature ideally suited for

airborne computer use is type Type 6814 for
6814. Fully proven in current missile computers
operational equipments the

tube features controlled sharp cutoff and zero
bias plate current for good switching action.
It exhibits exceptional freedom from develop-
ment of cathode interface throughout life.

The 1009, Production DC shorts test as
well as a standard AC shorts test on type 6814
minimizes the possibility of flicker shorts—
assuring greater reliability in this tube’s many
applications, particularly in switching and
triggering circuits. In addition, it withstands
a minimum 1000-hour life test.

You can get the complete engineering story
on Sylvania’s Gold Brand Lines in the new
33-page Gold Brand booklet.




IN NEW TUBE
TYPES...

Five new types are added to the
receiving tube line

Type 12DV8 — Designed for 12-volt auto
radios, this 9-pin miniature double-diode,
space charge grid tetrode can be used as
a combined detector, AVC rectifier and
transistor driver. The tetrode section has
the advantage of low Rp for better tran-
sistor matching.

Type 12EG6—This tube is designed pri-
marily for use in 12-volt auto radios as an
RF amplifier. It is a 7-pin miniature dual
control Heptode with a unipotential cath-
ode. AVC voltage can be applied to two
control grids reducing back biasing of the
AVC line with large RF signals.

Type 12DZ6—This miniature pentode has
a remote cutoff to give a Gm of 50 umhos
at a bias of 10 to 12 volts for improved
AGC characteristics in hybrid radio re-
ceivers. Tha plateresistance of 15,000 chms,
coupled with a Gm of 3600 umhos, insures
high performance in weak signal areas.

Type 12DU7 —This 9-pin miniature double
diode-tetrode can be used as a transistor
driver in addition to functioning as a de-
tector and AVC rectifier in hybrid auto
receivers. In this multipurpose, low-cost
tube, power output distortion is controlled
to a maximum of 59%,.

Type 12DV7—A double diode-triode for
use in 12-volt hybrid auto radios. With a
12-volt plate supply the triode features a
plate current of 750 ua, a mu of 15 and a
Gm of 1000 umhos. The diodes feature a
separate cathode connection for maximum
flexibility in detector and AVC circuits.

New receiving tube types

New five-inch experimental evaporated phosphor CRT

IN NEW TRANSPARENT PHOSPHOR TUBES...

Experimental five-inch evaporated phosphor CRTs offered
for applications research and development

Steady progress is being made in
the development of evaporated
(transparent)phosphor cathode-ray
tubes at Sylvania. Now 5-inch and
other small tubes are being pro-
duced and are available for experi-
mental purposes.

High industry interest in evapo-
rated (transparent) phosphor tubes
is centered around the major bene-
fits the tubes offer over conventional
CRT s. Among the more important
characteristics are:

® Higher resolution—Transparent
screens are capable of higher resolu-
tion than conventional settled screens
because the phosphor crystals are
smaller by many orders of magnitude.
Video displays with sharper definition
are possible.

¢ Improved contrast in high ambient
light conditions—Transparent phos-
phors permit outside light to pass
through the ‘‘screen’ cutting reflec-
tion to a minimum. This characteristic
is highly important where scopes must
operate in high ambient light.

® Minimum Screen Noise—Because

Postage
Will be Paid

by
Addressee

evaporated phosphorcrystalsaremuch
smaller than those in conventional
coatings, screen noise, the interplay
of light reflections on the crystal faces,
is reduced. The result is sharpest pos-
sible definition.

® More Uniform Light Output—The
phosphor coating onevaporated screen
CRTs issome 10 timesasthinasstand-
ard coatings. This smooth screen
coating contributes to far greater uni-
formity in light output.

® Less Screen Burn—Transparent
phosphor tubes offer better resistance
to screen burning because the crystals
are closer to the glass faceplate. This
allows better heat dissipation and
cooler operation.

Since all of these advantages are
not available in a single evaporated
phosphor tube design, it is neces-
sary to specify which characteristics
are most important for the intended
application. Send full information
on your particular application when
you request experimental samples.
Write to Sylvania direct or call
your Sylvania representative.

No
Postage Stamp
Necessary

if Mailed in the
United States

BUSINESS REPLY CARD

First Class Permit No. 2833 Sec. 34.9 P.L.&R., Buffalo 9, N.Y.

SYLVANIA ELECTRIC PRODUCTS INC.

100 Main St.
Buffalo 9, N.Y.
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In Industrial Television...

Special CRT is specifically designed for

industrial TV monitor use

Now, higher fidelity in industrial
television is possible with new cath-
ode-ray tube, type 8FP4. It gives
added definition and resolution to
industrial television performance.

Type 8FP4 is an 8” rectangular all-
glass, magnetic focusing tube with
an ion trap and 90° magnetic de-
flection.

New test picture tube speeds
receiver production line testing
A new 8" 110° test picture tube,
type 8YP4, is specifically designed

for television receiver and picture
tube testing. Its small size, light
weight and convenient shape make
it the ideal production line test tube.

The 8YP4 is equipped with a con-
ventional base and a convenient
adaptor for conversion to a rigid pin
base. It has built-in automatic elec-
trostatic self-focusing making exter-
nal focus connections or adjustments
unnecessary. It employs a 6.3 volt,
600 ma heater that will also operate
in 450 ma series heater strings.

New ITV monitor

In Industrial and Military C-R Tubes In Television Picture Tubes...

Sylvania combines the advan-
tages of 110° deflection and
450 ma heater in three new
picture tubes

Sylvania, trend setter in electron-tube
design, has developed new 110° picture
tubes incorporating the 450 ma 6.3 volt
heater. The new tubes, types 17CTP4,
21DHP4 and 24AQP4, combine the
space savings of 110° tubes with the
power and cost advantages of 450 ma
heaters. The low power heater not only
reduces heat with total set power sav-
ings of approximately 18 watts but per-
mits use of a lower wattage, less expensive series resistor.
The end result is a line of picture tubes that meet the needs
of new portable and console TV receiver designs.

New high-precision scope
tubes, types 5ADP,
5ABP, and 5AQP, were
developed for photog-
raphy, radar and special-
ized uses

Sylvania again expands its line
of special-purpose industrial
and military cathode-ray tubes
with a series of high-precision
types designed for specialized
uses. These tubes incorporate a high-precision electron
gun made to ultra-fine tolerances. Sharp clean scope pres-
entations result for high-precision photography.

The new tubes, types 5SADP, 5ABP, and 5AQP, are
available in screen phosphors ranging from P1 to P11.

v SYLVANIA

LIGHTING . TELEVISION . RADIO . ELECTRONICS . PHOTOGRAPHY - ATOMIC ENERGY -

New CRT type 5ADP2

Type 24AQP4 with
450 ma heater

SyLvanNia ELEcTRIC ProDUCTS INC.
1740 Broadway, New York 19, N. Y.
In Canada: Sylvania Electric (Canada) Ltd.
University Tower Bldg., Montreal

CHEMISTRY-METALLURGY

!---------—-----_-----—-----1

Please send the following information on the items checked below: | Q
ENGINEERING DATA SHEETS |
Receiving Tubes Cathode-Ray Tubes I
[0 7244 [ 5ABP [l Sylvania Framelok Grid Booklet
0] 7245 O 5AQp (1 Sylvania Gold Brand Booklet
S :gEDég S g:‘?; [ Additional explanation, and
> application requirement form I .
» [J 12026 O 8YP4 for Sylvania 1 nt Use this handy
I 12pu7 0 17¢TP4 hoshor CRT 5 T I business reply card
0 120v7 O 21DHP4 RUEERRCR RIS Ply c@
[] 24AQP4 f  to request additional
_ I information on these
Name a3
f important new
Address § Sylvania developments
Company |



Modernize Now
for Growth and Profits

A Special Report from McGraw-Hill
to America’s Business Executives

THE EDITORS of all McGraw-Hill publications are now devoting
their full energies to documenting what needs to be done now
to assure success in the 1960s for:

1. Individual companies in the key areas of business and industry
these publications serve

2. The business community as a whole

3. The nation—in its fateful economic competition with the
Soviet Union. The U, S. State Department has characterized
this economic challenge as “the most dangerous of all”
confronting us,

These editorial features will concentrate on what can be done now
by modernization and improvement of plant and equipment to raise
productivity and insure profitable growth ahead. They will appear
early this fall in our 34 business and technical magazines,

to assist industry in planning for the future.

We believe this special editorial undertaking by all of

our publications, working as a team, will prove another landmark
in our continuing efforts to speed America on the road to full
economic recovery and sustained economic growth.

WW

PRESIDENT
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and the U. S, is her best customer.

New stercoplionic records and a
studio for stcrcophonic tape record-
ing will be shown.

There will be 160 cxhibitors 1n
all, of which 36 arc radio and tv
sctinakers. More of the following
will be in evidence this year:
portable aud transportable tv re-
ccivers; tv sets cquipped to receive
vhf/fam sound Dbroadcasting; re-
ccivers using transistors and printed
circuits.  Somc emphasis will be
given to cxport modcls.

Manufacturers of tubes, com-
ponents, test and mcasuring  gear
arc cxhibiting, and the Royal Navy,
Roval Air Force and the General
Post Office will show somc of their
applications of clectronics.

Wescon Offers
Timely Panels

LOS ANGELES—\Wgscon wants
to learn your viewpoint next week.
With increased emphasis on pancl
discussions, greater audience par-
ticipation is solicited in technical
sessions at the Ambassador Tlotel
here. The convention starts Tues-
day, ends Fridav.

Invited panelists for rcliability
scssions include civihan experts on
Thor and Atlas, and a militarv rep-
resentative from ARDC. Office of
Assistant Sccretarv of Defense s
furnishing the modcrator and dis-
cussion will center around con-
tract implications of reliability re-
quircments for military clectronics.

Panclists will point out why rc-
liability must cncompass far more
than just manufacturing phasc.
Thev'll discuss significance of re-
centlv rewritten military spees, and
the tvpe of system companics need
to copc with new requirements.

Cosponsored by IRE mcdical
clectronics, and tclemctering and
remote control professional groups,
another pancl will explore measure-
ment problems crcated by man’s
impending conquest of space.

To date, the medical profession
and allied biophysical and physio-
logical scientists have solved most
of their own mecasurcment prob-
lems. Now, they’ll have to rely
largely on telemetering equipment

18

and personnel. Fxisting gear is not
adequate for all jobs, and panclists
hope that a delincation of prob-
lems will result in development of
necessary  cquipinents  and tech-
niques.

Radio to Run
Traffic in N. Y.

TRAFFIC CONTROL authoritics in
New York recentlv announced a
plan which mav mcan expenditures
as high as $200,000 a vear solely
for radio cquipment to control
traffic signal lights. 'The plan calls
for an installation program that will
continue indefinitelv until all major
thoroughfares in greater New York
arc provided with radio control
cquipment.

Iirst phase expenditure of $190,-
000 is now before the citv board of
cstimate for approval.  Sum would
be used for regulating a six-mile
portion of a major roadway in the
QOucens Countv section of the city.
Complction of the installation is
cxpected by next summer.

Here’s how the svstem will work:
A transmitter will be constructed in
cach of the five boroughs. The
stations will initiate signals govern-
ing opcration of the traffic lights in
accordance  with 18 “programs”
prepared to cover a varicty of trafhe
situations. ‘Thesc will be derived
from prepared punch cards and
broadcast in the 952 to 960-mc
band.

Fach traffic light in the svstem
will contain a recciver which will
respond to signals intended for 1t
New York’s director of intersce-
tion control told IELECTRONICS
this will probably be donc by a
three-pulse svstem. ‘The first two
pulses will govern geographic loca-
tion by street and iutersection. The
third pulse will causc the light to
display the required signal.

Fconomics possible  with  the
radio control system make trafhc
experts feel there’s hope of ap-
proval for cxpenditurcs.  Present
networks to control traffic lights,
which average about 10 to the mile,
cost New York about $50,000 a
mile. Radio system costs about
$15,000 a mile.

August 15,

MEETINGS AHEAD

Aug. 19-22: Western Electronic Show
aund Convention, \WESCON. IRE,
WCEMA, Pan Pacific Auditorium,
Awmbassador otel, L. A.

Aug. 19-22: Pacific General Meeting,
AIEE, Scnator Hotel, Sacramcento,
Calif.

Aug. 26-Sept. 6: British National Radio
Show, Radio Industry Conncil, Larls
Court, London.

Sept. 9-11: Applied Meterorology Engi-
neering, Sccond National ~ Conf.,
Univ. of Mich., Ann Arbor.

Sept. 10-12: Tube Techniques, Fourth
National Conf, Advisory Group on
Flectron  Tubes, OSD, Western
Union Auditorinm, N. Y. C.

Sept. 12-13: Communications Conf.,
IRE, Sheraton  Montrose  Hotel,
Cedar Rapids, Towa.

Sept. 15-19: Thirteenth Annual Instru-
ment-Auditorium Conf. and Exhibit,
ISA. Philadelphia Convention Hall,
Pa.

Sept. 18-19: National Assoc. of Broad-
casters, Fall Conf., Buena Vista
Hotel, Biloxi, Miss.

Sept. 22-24: National Symposium on
Telemetering, Americana Hotel, Mi-
ami Beach, and Patrick Air Force
Basc (Sept. 25).

Sept. 2425 Industrial Electronics,
Seventh Annual Conf., IRE, AIEE,
Rackham Memorial, Detroit, Mich.

Sept. 29-Oct. 3: Andio Engineering So-
ciety, 10th Anmual Conv., Hotel
New Yorker, N. Y. C.

Oct. 1-2: Radio-Interference Reduction,
U.S. Army Signal Research & Devel.
Labs.. IRI.. Armour Rescarch Foun-
dation, Chicago, IlL.

Oct. 6-8: Svimposium on Extended
Range and Spuce Communications,
IRE and George Washington Univ,,
Lisner Auditorium, Wash, D.C.

Oct. 810: IRLE Canadian Convention
and Exposition, Ilectronics and Nu-
cleonics, Exhibition Park, Forouto,
Canada.

Oct. 13-15: National Electronics Cont.,
14th Anmual, Hotel Sherman, Chi-

cago.

Oct. 20-21: Acro Communications
Svmposium, Fourth National, PGCS,
Hotel Utica, Utica, New York.

Oct. 20-21: US\ National Commnttee,

URSH Fall Meeting, Penn State
Univ., University Park, Pa.
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-~then check on HUDSON. e

If you can use custom quality
at commercial prices

-stage
service

HUDSON precision quality metal components
are produced by cost-reducing mass
production methods. The HUDSON
production department is equipped
with batteries of standard and special
presses ranging up to 300 tons.
HUDSON performs a wide range of
operations to meet your needs.

! STANDARD PRECISION DRAWN INSTRUMENT CASES

Standardized cases include over

1400 different sizes, with both
inside and outside covers, in six
standard metals. Hudson offers
the engineer a range of closures

MILT-27A CLOSURES FROM AF TO OA unequalled in the industry

Cases
and covers now offered by
HUDSON from types AF to OA
inclusive. Immediate shipment
from large stock supplies. Cover
assemblies to MIL-T speci-
fications also available.

2 SPECIAL FACILITIES FOR TRANSISTOR CLOSURES
HUDSON’S
newly instatled 10 station
automatic presses speed
8 ", e % 3 production on your transistor
e - caps. Closures for transistors,

. diodes and other miniature
COMPLETE SERVICE ON MU METAL FABRICATION

~

components to specifications.

HUDSON

is now able to supply MU Metal i

closures in all standard sizes bvirhs i
and shapes. Stock supply ’T{ HUDS‘ON BRavied ik

assures prompt delivery.
Consult HUDSON on alil your
electrical alloy requirements.

complete, .. inclides sheet

metal fabrication, spot welding,

heliare welding .and silver solder-

ing. HUDSON designers and pro-

duction engineers will be happy to
help work out your problems.

| HUDSON

TOOL & DIE CO-INC

18-38 Malvern Street, Newark 5, New Jersey
Telep@tg]ne—MArket 3-7584 Tglxetype—NK 1066

Expert Fabrication in Steel, Staintess Steel, Aluminum, Brass, Copper and MU Metal
Precision Metal Components for Electronics, Nucleonics, Avionics znd Rocketry

CIRCLE 13 READERS SERVICE CARD



RAYTHEON HAWK 1

SILE, PHOTO COURTESY U. 5. ARMY.

Where there must be no slipups

there will be no slipups
— if you depend on CAMBION®

Looking for reliability?

CAMBION guarantees its compo-
nents unconditionally — in any
guantity from one to millions.
CAMBION quality control includes
material certification, step-by-step
inspection in production, and finally
rigid inspection of finished product.
There is reliability for you.

For samples, specifications, and
prices, write to Sales Engineering
Department, Cambridge Thermionic

20 CIRCLE 14 READERS SERVICE CARD

Corporation, 437 Concord Avenue,
Cambridge 38, Mass. West Coast
stocks maintained by E. V. Roberts

CAMBRIDGE THERMIONIC CORPORATION
4

& Associates, 5068 West Washing-
ton Blvd., Los Angeles 16 and 1560
Laurel Street, San Carlos, Calif.

Makers of guaranteed electronic components, custom or standard
See CAMBION Guaranteed Components on Display at Booth
Aunditorinm, Los Angeles, August 19 through 22.

1139, 1958 Wescon Show, Pan Pacific

August 15, 1958 — ELECTRONICS engineering edition



Ten families of Cambion quality components —
guaranteed unconditionally in any quantity

CAMBION QUALITY SHIELDED COIL FORMS

Miniaturized. Highly shock resistant. Me-
chanically enclosed, completely shielded
for maximum reliability.

CAMBION QUALITY CAPACITORS
Miniaturized Variable Ceramic Capacitors
that outperform much bigger capacitors.
(Extreme right) : Stand-Off Capacitors with
ceramic dieleciric. Rugged R-F by-pass
capacitors for high qualily equipment.
Shock-, vibration-, humidity-resistant.

CAMBION QUALITY
WOUND COILS

IN STANDARD
VALUES

Precision-wound on
slug-tuned ceramic
coil forms, with sili-
cone Fibreglas collars
and mounting hard-
ware. Available In
bulk or in kit form
(illustrated).

CAMBION QUALITY
KITS

Design  your clec-
tronic equipment
around standard
components, using
four convenient
camsioN kits: Coil
Form Kit, Coil Kit,
Choke Kit, Solder
Terminal Kit (illus-
trated).

CAMBION QUALITY DIODE CLIPS

Seven ditferent types, including rivet and
spring-loaded units primarily for holding
fragile pigtail leads from .005” to .085" in
diameter. Also, one-, three-, and five-cell
battery clips and miniature plugs and
Jacks.

CAMBION QUALITY TERMINAL BOARDS

Custom-made, standard all-sets, standard
ceramics. Variety of malerials available —
paper, cloth, nylon, glass laminates —
phenolic, melamine, ecpoxy, silicone resins.
Moisture- and fungus-proofed.

CAMBION QUALITY
PERMA-TORQ®
COIL FORMS

Constant - tensioning
devices for tuning
cores of standard
CAMBION ceramic coil
forms. Keeps coils
tuned as set despite
shock, vibration.

CAMBION QUALITY
KNOBS AND
PANEL HARDWARE

Selecied materials,
carefully processed
and finished. Metal
paris polished before
plating. Hard-wear-
mg surfaces, lasting
lusters.

CAMBION QUALITY INSULATED TERMINALS ﬁ\}\ W
Wide variety of stand-off and feed-through - o X \g

models in Teflon and ceramic. Extremely
resistant to shock, vibration, moisture and
temperature. Solder terminals hold even *
after prolonged soldering operations.

CAMBION QUALITY PRINTED CIRCUIT
COIL FORMS

Phenolic and ceramic types. Can be
soldered after mounting. Available as
forms alone or wound as specified. Two-
to six-terminal models.

ELECTRONICS engineering edition — August 15, 1958 CIRCLE 15 READERS SERVICE CARD 21
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This letter moved an engineer ahead S years

Two years ago a man took 10 minutes to write this letter. Today he enjoys the
responsibility and professional standing in the Autonetics Division of North
American that might have taken 5 years to achieve elsewhere.

COMPUTERS AT AUTONETICS —A FIELD OF OPPORTUNITY

At Autonetics we have concentrated on developing original techniques
in transistor circuitry, miniaturization, and quantity manufacture of
precision components. For only with these new arts is it possible to
create computers so small, rugged, reliable—yet so big in performance
—that they can meet the demands of the space age or the increasingly
complex problems of industry.

Our engineers have designed and built both analog and digital com-
puters —for inertial navigation, bombing-navigation, armament con-
trol, flight control and data processing equipment. Out of this experi-
ence, Autonetics built the first transistorized digital computer of true
general purpose capacity.

Today at Autonetics there's a respected combination of scientists,
engineers, and production men constantly forging ahead into vital new
technologies. Every state of the art is represented, from preliminary
conception right through manufacturing. Facilities are the finest—and
it's just a short jaunt to mountains, beaches or desert.

You owe it to yourself to consider how far you can advance by
entering this exceptionally promising field right now. Here are the
opportunities:

LOGICAL DESIGN ¢« SMALL COMPUTER PROGRAMMING + SYSTEMS
DESIGN, DEVELOPMENT AND TEST ¢ TRANSISTOR CIRCUITRY -
MAGNETIC MEMORY + SYSTEMS INTEGRATION + FIELD SERVICE
ENGINEERING.

Write your letter today. Please include a resume of your qualifications.
Decide now to investigate your opportunities at Autonetics. Reply will be
prompt, factual, confidential.

write B. H., Benning, Manager, Employment Services.
9150 E. Imperial Highway, Downey, California

Autonetics

A DIVISION OF NORTH AMERICAN AVIATION, INC.

NERVE CENTER OF THE NEW INDUSTRIAL ERA

22 CIRCLE 17 READERS SERVICE CARD-—)»



At the zero second everything must
function without failure. ANDREW
HELIAX cable is used in postassembly
and preflight checkouts of missile ra-
dio frequency systems. The cable forms
a closed circuit over which interroga-
tion and response signals are transmit-
ted between checkout equipment and
airborne radio frequency packages. The
HELIAX cable runs from a mobile trailer
to connecting points on the missile.

ANTENNAS ¢ ANTENNA SYSTEMS

TRANSMISSION LINES

READY

GET SET...

(38,2,1...)

A truly flexible

! alr-dielectric cable

The ruggedness of HELIAX makes it
well suited to this challenging task,
where its low VSWR, low RF leakage
and low attenuation give accurate
measurement of systems performance.
Flexibility permits the cable to be
taken down, recoiled and subsequently
reused many times.

If you require similar characteristics
in a cable, consider the special advan-
tages of HELIAX,

Andrew

CORPORATION

HELIAX is normally supplied as an
assembly, complete with end fittings
factory attached, reducing installation
labor and improving quality.

Complete uniformity throughout its
entire length gives HELIAX superior
electrical characteristics.

HELIAX is always less difficult, less
costly to install, easier to handle.

HELIAX is available in 73 “size (Type
HO) and 154" size (Type H1).

VISIT OUR WESCON BOCTH NO. 1215

363 EAST 75th STREET +« CHICAGO 19

OFFICES: NEW YORK » BOSTON_» LOS ANGEILES » TORONIN




Read directly

1uua

and

1uv

with 10 times previous accuracy!

Drift less than £+ 2 pv; noise less than 0.2 pv!

New -hp- 425A Microvolt-Ammeter

now makes these difficult measurements quickly and easily!

ENGINEERING PHYSICS, CHEMISTRY MEDICINE, BIOLOGY

Minute dc potentials, difference Grid, photomultiplier currents - Voltages in living cells

voltages, nulls
lonization levels in vacuum Nerve voltages

Resistances from milliohms to

10 megmegohms* Thermocouple potentials Voltages in plants, seeds

Use with Esterline-Angus, other Voltaic currents in chemicals

recorders .
*with external dc-source.

@ is announcing more than 30
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The all-new -hp- 425A Microvolt-Ammeter will
provide engineers, physicists, chemists and physiological
scientists with one compact, direct-reading instrument
measuring minute voltages and currents with speed, sim-
plicity and 10 times the sensitivity of the complex equip-
ment arrays previously required.

Very careful engineering, including heavy filtering against
ac signals and substitution of a unique photoelectric chop-
per for the conventional mechanical vibrator, has resulted
in performance herctofore unobtainable. The long-term
drift of the 425A is less than 2,v and internal noise is less
than 0.2 uv.

2 - i + @

newirtt sackane
vio st BB Clorms

Conservative clectrically, Model 425 A includes every con-
_ ep———— ceivable assurancc of safety, accuracy and dependability.
RANGE voursae. oummewr [ For example, momentary overloads of 1,000 volts cause no
—— damage; and the new pickup probe is specially designed
e | to minimize thermocouple and triboelectric effects. The

" meter provides constant polarity indication.

The new -hp- 425A also may be used to measure a wide
range of resistances. Milliohms may be measured by using
a battery and serics resistor as a constant current source.
Higher resistances may be measured with higher voltages;
: 3 ; a 100 volt supply allows the 425A to measure accurately
] CORFRR - APITEG ¢ up to 10 megmegohms.

e e

Call your -hp- representative now for demonstration on
your bench; or, write for details.

HEWLETT-PACKARD COMPANY
4882A PAGE MILL ROAD ¢ PALO ALTO, CALIFORNIA, U.S.A,
Coble "*HEWPACK'' < DAvenport 5-4451
FIELD REPRESENTATIVES IN ALL PRINCIPAL AREAS

e s e A . . T S T ——
i g < '&@@Q e . $ '@-@%@% : A < .ﬁggﬁw' Ry ‘&.3 e T A - ¥
Faan R A M AN e R N RS gl T S Y et : .
= -
E)
SPECIFICATIONS ;
MICROVOLT-AMMETER
S § Voitage Range: Positive and negative voltages from 10 v full Output: 0to 1 v for full scale reading, adjustable, .
w3 S ol © ol gaaligi & S Stangl, S Output Impedance: 10 ohms, shunted by 1000 ohm potentiometer.
| 10 sequence.
£ 5 . , .
e ¢ Current Range: Positive and negative currents from 10 ffa Noise: Lomiyan 0. B0 cos ceharcel 0 (o
3 .?{ full scale to 3 ma full scale in an eighteen step, Drift: After 15 minute warm-up, less than =2 uv per {
1-3-10 sequence. hour referred to the input.
3 Input Impedance: Voltage Ranges: 1 megohm *£5%. Power: 15v £10v, 230 =20 v, 60 cps, 40 watts. %&‘ 22
4 C tR : D d 1 h . ;o . g Vo<
:.'. 'ougzg O:r:.ges GLES Qb [EUEE, U Gl Dimensions: Cabinet Mount: 7'," wide, 11Y,” high, 14" gh
= deep. 17
Accuracy: Within £39% of full scale. e
Weight: Net 20 Ibs.
5 AMPLIFIER
e Price: $500.00.
- Frequency Range: dcto 0.2 cps. -hp- 425AR (rack mount) $505.00.
| Gain; 100,000 maximum. -hp- 425A (cabinet) $500.00.

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

basic new instruments in 1958
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Fairchild silicon transistors

Milli-micro-second switching speeds
and high current too

Where applications require transistor performance beyond
previously accepted high limits, Fairchild Silicon Trans-
istors offer an exceptional three-way combination:

1) 50 milli-micro-second typical rise time — permits faster
switching rates in computing devices. Total switching time
is typically 0.2 microseconds.

2) 1 watt dissipation at 100° C.— Saturation resistance
is 10 ohms maximum. Resulting high-current capability
provides opportunities to increase equipment performance
while reducing circuit complexity.

3) Silicon temperature performance — Maximum junction
temperature of 175° C. gives low leakage and more safety
factor at any lower temperature.

These characteristics are the outcome of the solid-state
diffusion technique used at Fairchild. Other important
accomplishments of this process are excelient reliability
and a high order of electrical uniformity throughout large
production runs.

The accomplishment of a research-production team
Singleness of purpose did it. Fairchild assembled a
uniquely experienced team of research scientists and
production engineers whose objective was to bring the
advanced solid-state diffusion process under close control.
They succeeded in putting laboratory-quality silicon
transistors into quantity manufacture with firm product
specifications exceeding anything previously offered.

2N696 and 2N697 SILICON TRANSISTORS

Characteristics 'rTest Conditions

Symbol Specification Rating

VCE Collector to Emitter
voltage (25° C.) 40v
PC Total dissipation
Case temp. 25° C. | 2 watts !
Case temp. 100° C.| 1 watt
heg D.C. current gain

2N696 — 15 to 30 IC 150ma

2N697 — 30 min. vc—_:lOv
R Collector saturation 6n typical, | n==150ma
cs 4 c
resistance 10n max. 'B :15ma

For full informatlon and specificatlons,
write Dept. A8

IRGHILD

L
S/;MICONDUCTOR CORPORATION

844 CHARLESTON ROAD - PALO ALTO, CALIFORNIA

VISIT US AT BOOTH 1632 AT THE WESCON SHOW

CIRCLE 20 READERS SERVICE CARD

The unretouched scope face below shows the
time comparison of input (positive) and
output (negative) pulses in a non-
saturating mode. Time base is

20musec. per large division

on the scope face. Max-

imum collector cur-

rent is 50 ma.
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NEW HERMETICALLY SEALED HIPERMAG CORE

PERMITS ENCAPSULATING, IMPREGNATING, OTHER PROCESSING
... WITH NO CHANGE IN MAGNETIC VALUES

Newest development in cores for magnetic amplifier applications
is the Westinghouse Polyclad hermetically sealed Hipermag
core.* Polyclad insulation is applied over a new specially de-
signed aluminum box housing the core. This hermetically seals
the core and allows encapsulating, casting or impregnating—
without altering magnetic properties . . . Eliminates magnetic
amplifier rejects caused by changed magnetic values.

Tested for all environmental conditions, Polyclad insulation is
suitable for high temperatures, protects against humidity and
high-voltage stress, provides high insulation strength, with
breakdown values up to 3000 volts.

Polyclad coating eliminates the need for core taping; makes
‘possible reduced insulation cost. Rounded corners prevent
shorting wire to core, allow winding directly on the core.

ELECTRONICS engineering edition — August 15, 1958

These cores are supplied in special sizes or in standard AIEE
sizes, in one-, two-, or four-mil oriented nickel-iron alloy
Hipernik® V and in one- or two-mil 4-79 Permalloy. Complete
listing in Westinghouse publication 44-720.

Hermetically sealed Hipermag cores are available in production
lots with normal delivery. All Hipermag cores are tested
— by Roberts constant-current, flux reset technique, or to
your specifications.

For more information about Polyclad hermetically sealed
Hipermag cores and other Hipersil® or Hipermag cores, call
your Westinghouse representative . . . or write Westinghouse
Electric Corporation, P.O. Box 231, Greenville, Pennsylvania.

*Patent applied for J-70892

¥ou caN BE SURE...1F 175 Westi nghouse

CIRCLE 21 READERS SERVICE CARD 27
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PORTABLE
0SCILLOSCOPE

Courtesy Commander 337th Fighter Group, U. S. A F

It's excellent for the daylight conditions often encountered in the field and at produc-
tion test stations. The brilliant trace, provided by 10-KV accelerating potential on a new
Tektronix 3-inch cathode-ray tube, is casily readable in bright arcas, even at low sweep-

TYPE 317

complex held applications.

repetition rates. And its DC-to-10 MC vertical response casily takes care of most of today’s

The Type 317 is an excellent laboratory oscilloscope, too. Ask vour Tekrronix Field
Engineer or Representative to arrange a demonstration in vour most demanding applications.

TYPE 317 CHARACTERISTICS

VERTICAL RESPONSE
Passband—dc to 10 me.
Risetime —0.035 psec.
Sensitivity — 0.1 v ‘div to 125 v ‘div, dc-coupled and ac-coupled —
0.01 v divto 0.1 v div, ac-coupled only. Twelve calibrated sensi-
tivity steps.
SWEEP RANGE
0.2 psec 'div to 6 sec/div. 22 calibrated steps from 0.2 usec/div to

2 sec/div.
5-x magnifier increases calibrated sweep rate to 0.04 psec div.

TRIGGERING
Presef or manual stability control with amplitude-level selection, and
fully-automatic triggering.

ACCELERATING POTENTIAL
10-KV on new Tektronix high-voltage 3-inch cathode-ray tube,

CALIBRATOR
Amplitude calibrator, 0.05to 100 v in 11 steps, square-wave fre-
quency about 1 ke,

28 CIRCLE 22 READERS SERVICE CARD

OTHER FEATURES
Electronic power-supply regulation.
External input ta horizontal amplifier.
Warning lights for uncalibrated sweep-rate and sensitivity settings.
Magnifier indicator light.
Size—8Y2" wide, 12" high, 19" deep.
Weight—35 Ibs.

Type 317 ... $800 (50 to 60 cycle supply).
Type 317 MOD101 ... $835 (50 to 800 cycle supply).
f.o.b. factory

Tektronix, Inc.

P. 0. Box 831 - Portland 7, Oregon
Phone CYpress 2-2611 - TWX-PD 311 - Cable: TEKTRONIX
TEKTRONIX FIELD OFFICES: Albertson, L.t, N.Y « Albuguerque « Branxville, N.Y. - Buflalo
Clevelond * Dallas « Dayton « Elmwoad Park, Il * Endwell, N.Y. « Houston + Lathrup Village
Mich. < East Los Angeles « West Los Angeles » Minneapolis + Mission, Kansas + Newtonville,
Mass. + Palo Alto, Calif. + Philadelphia + Phoenix * San Diego * Syracuse * Towson, Md
Union, N J. + Willawdale, Ont.
TEKTRONIX ENGINEERING REPRESENTATIVES: Arthur Lynch & Assoc, Ft. Myerss, Fla
Goinesville, Fla.; Bivins & Caldwell, Atlonta, Ga., High Point, N. C.; Hawthorne Electronics,
Portiend, Ore., Seattle, Wash.; Hytronic Measurements, Denver, Colo

Tektronix is represented in 20 overseas countries by qualified engineering erganizations.

August 15, 1958 — ELECTRONICS engineering edition



THE NEW
LIGHTWEIGHT
A-MP ‘240"
PATCHCORD
PROGRAMMING
SYSTEM

For more information on this new airborne wiring technique, AMP’s Patcheord System Catalog is available on request.

ANMP INCORPORATED

GENERAL OFFICES: HARRISBURG, PENNSYLVANIA

A-MP products and engineering assistance are available through wholly-owned subsidiaries in: Canada e England e France e Holland e Japan

. . means lightning fast in-flight reprogramming of
airborne electrical/electronic circuitry . . . obsoletes fixed
circuit connectors and other systems requiring hours or
days to rewire . . . and offers these unusual features:

removable patchboards to permit complete reprogram-
ming in seconds

314 pounds to minimize weight . . . miniaturized to
conserve space

rugged shock and vibration-resistant construction with
high strength aluminum alloy

shock-resistant seating of patchcord plugs in removable
board

AMP’s patented wiping action that pre-cleans contacts
for top electrical performance

240 contacts for greatest versatility in circuit combina-
tions or program arrangements

ELECTRONICS engineering edition — August 15, 1958 CIRCLE 23 READERS SERVICE CARD



Unique combination of
performance, size and price

OVER 1000 TIMES AS SENSITIVE as galvanometer re-
corders. . . and Varian's null-balance potentiometer
needs no power from the source being measured.
Rugged, stable mechanism allows ink or inkless re-
cording — easy-to-read rectilinear chart — source im-
pedances of up to 100,000 ohms.

LESS THAN HALF AS WIDE as a standard 19-inch rack.
Two Varian G-11A’s mount side by side on a rack panel
103 inches high. Or as a portable, the G-11A is an
easy-to-handle 15 pounds. The G-10 sits on less than
one square foot; its horizontal chart is handy for
jotting notes.

MORE VERSATILE AND ADAPTABLE than any similar re-
corder — adjustable zero, adjustable span (from 9 to
100 mv on the G-11A), multiple chart speeds (up to
four on the G-11A), and plug-in input chassis for dif-
ferent recording requirements.

PRICES THAT BEGIN AT $340 for the G-10 and $450
or the G-11A. Because unneeded performance costs
money, Varian has intentionally designed for 1% limit
of error and 1-second balancing time. Thus, Varian
provides needed ruggedness, dependability and oper-
ating features at moderate cost.
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Varian G-10 bench-top
recorder for accessible,
horizontal chart.

WRITE TODAY FOR COMPLETE
SPECIFICATIONS AND STANDARD OPTIONS

Varian G-11A for panel,
rack or portable use for laboratory
or equipment builder,

INSTRUMENT DIVISION

PALO ALTO 1, CALIFORNIA
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Electromechanical — Resistors ¢ Switches ¢ Tuning Devices ® Vibrators
Electrochemical — Capacitors * Mercury and Zinc-Carbon Batteries
Metallurgical — Contacts * Special Metals * Welding Materials

32

another

From Mallory, another industry first . . . miniature
high temperature tantalum capacitors capable of
operation up to 150°C. Identified as the M2 line,
these capacitors feature glass-to-metal hermetic
seals, preventing any loss of electrolyte. They will
withstand 2000-cycle vibration in accordance with
MIL-C-3965B. The extremely rugged design, which
enables their use under severe environmental con-
ditions, and small size, only 0.5 long x 0.287"
body diameter, 0.484" flange diameter, make them
particularly useful in missile and aircraft elec-
tronic systems.

The M2 series is the latest addition to Mallory’s
complete line of tantalum capacitors, which gives
designers coverage in tantalum of capacities from

Serving Industry with These Products:

Parts distributors in all major cities stock Mallory
standard components for your convenience.

CIRCLE 26 READERS SERVICE CARD

Mallory Tantalum

p—— 15000 service . . . miniature size

.22 to 1300 mfid., voltages from 3 to 630, and
temperatures from 85 to 200° C. The following
ratings are available in the M2 line:

Working Voltage—DC

Type Mfd. 85°C 125°C 150°C
M2-11 1 90 80 | 75
M2-15 15 75 67 62
M2-20 20 60 50 48
M2-25 25 50 42 40
M2-40 40 30 25 23
M2-70 70 15 13 12
M2-100 100 10 8 7
M2- 140 140 6 5 4

Ask the man from Mallory for more data and
application engineering assistance—or write, today.

Expect more...get more from

P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA

CIRCLE 27 READERS SERVICE CARD —-
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ANATHERM can be used at any hottest-spot temperature over the range of 105°C to 155°C. k can save you mon

.. and save you space.

More horsepower per pound-it's yours with 155°C Anatherm

First polyester high temperature enamel magnet wire availaktle
in complete range of sizes—round, square, rectangular.

Of course you don’t fry eggs on them, but motors are being
run hotter today. These higher operating temperatures can put
you on a hot spor with your customers—if motors fail.

Solution: Anaconda Anatherm Magnet Wire. Anatherm is a
new polyester film-coated wire—fully tested for use at “hottest
spot” temperatures up to 155°C. With this new higher level of
thermal stability, Anaconda Anatherm is the first film-coated
wire to meet the newly adopted 155°C (AIEE Class F) rating!

Greater thermal stability—plus excellent abrasion-resistance,
chemical stability and dielectric strength—make Anathermt ideally

suited for a varif:(> of applications. It’s especially practical where

maximum performance and reliability are required from smaller
cquipment operating at higher temperatures.
As a polyester magnet wire, Anatherm can be used equally
successtully at any hottest-spot temperature from 105°C to 155°C.
Available in standard film-thickness of round wires, sizes 8 to
46, inclusive, and in a full range ol sizes of square and rectangular
wires. For more information, see the Man fream Anaconda.
See “"Anaconda™ in your phone book—in most principal cities—
orwrite: Anaconda Wire & Cable Co., 25 Broadway, N. Y. 4, N. Y.
ERTHE
ASK THE . ®
MAN FROM

Asour  ANATHERM MAGNET WIRE

For you. Anatherm can mean smaller elecfrical equipment... higher operating temperatures. See details on reverse side—

ANALAC 105°C (AIEE Class A
salderable magnet wire

VITROTEX 130°C (AlEE Class 8§
glass-insulated, high heat resistance

PLAIN BNAMEL 105°C (AIEE Class Al
low-cast enameled magnet wire

EPOXY 130°C (AIEE Class B}
neral compatibility

NYFORM 105°C (A= Class A}
superior windability




IMPORTANT FACTS FOR YOUR WORK...

...about Anatherm 155°C

When proper advantage is taken of Anaconda Anatherm’s higher
155°C characteristics, electrical equipment can be improved in
these ways:

RAISES LIMITING OPERATING TEMPERATURES. Anatherm raises
limiting operating temperatures to 155°C. This high heat re-
sistance means extra protection . . . longer equipment life . . .
wider range of applications.

REDUCES FRAME SIZE. Anatherm gives more horsepower from
the same space or the same horsepower from a smaller motor.
Costs are cut for you, and your customers benefit from smaller
over-all components.

INCREASES HORSEPOWER RATINGS. Anatherm is the best of
the polyesters. Its high heat resistance means higher permissible
operating temperatures, greater horsepower rating.

UPGRADING. Anatherm helps upgrade standard equipment.
Gives added heat insurance through thermal stability. Particularly
suited for overloads.

COMPATIBILITY. With polyesters, importance must be placed
upon a completely compatible system. Varnish manu-
facturers have recently developed polyeslcr varnishes which
allow a compatible polyester magnet wire system. A number
of varnishes other than polyester are compatible with
Anatherm, but consultation with varnish suppliers before
use is recommended.

TECHNICAL PROPERTIES

Anatherm has unusually high abrasion-resistance. This character-
istic allows it to be wound on both conventional and automatic

ANACONDA WIRE & CABLE COMPANY

25 BROADWAY, NEW YORK 4, NEW YORK

Please send me a copy of your Anatherm Magnet Wire Booklet.

MAGNET WIRE
DATA SHEET

from

Anaconda Wire & Cable Co.

(AIEE Class F) Magnet Wire

winding equipment. Anatherm offers excellent flexibility and
adherence properties. It meets NEMA snap test requirements
and exhibits excellent adherence to the conductor.

Anatherm maintains its dielectric strength under prolonged
heating at high temperatures. It consistently excecds dielectric
strength requirements for NEMA dielectric twist test.

Anatherm will resist toluol, VM & P Naphtha, Ethyl Alcohol and
5%, Sulphuric Acid. Anatherm is a polyester and exhibits the
best characteristics of this class of chemical compound. However,
all polyesters must be used with certain precautions where
moisture and ‘or enclosed systems are concerned. Similar pre-
cautions must be taken where chlorine-base supporting insula-
tions, such as neoprene and polyvinyl chloride, are present.
Polyesters should not be used in applications subject to exposure
to concentrated alkalies.

Anatherm is oflered as a 155°C (AILE Class F) magnet wire
based on AIEE #57 and #510 test methods. These tests, performed
by Anaconda engineers, show Anatherm as being capable of a
30.000-hour life at 157°C in an unvarnished state and the same
life at 175°C when treated with a silicone or polyester type var-
nish. Thus Anatherm, when suitably varnished, has reserve sta-
bilityevenabovethe 155°C - =3 o
rating at which it is being | k ! 1L j ] =
offered. The thermoplastic o 1 e 8
flow temperature for | i 4
Anatherm, based on MIL- . - | ey ??
W-583A, is very high i
(250°C). Anatherm also I 7 : | -
shows outstanding reten- ‘ /l ¥
tion of flexibility after ag-
ing. Wire can be heated
168 hours at 175°C and
then wound on three times Y“ T 11
its own diameter without . j/or "t = caeel
cracking. Its heat-shock T = {
characteristics are excep- T H [ 1 i

tionally good for a poly- T Im T
ester wire: Anatherm will | _t L -
~withstand a Ix mandrel )
nk wrapat [55°Cforone hour.

—
.

s s v ua 50
NAME & TITLE. ..o it ittt it i e e e cn e i s saasatacsrtnens
COMPANY . ittt it a et ettt et % Ma/uab/e Anatherm Magne[ Wire Handbook—
ADDRESS . . o ot ittt et it e yours for 1/76' ask/’ng./
(170606000 805680800000030008000606 ZONE...... STATE........covniinunnns Latest information ... full technical data.

TEAR OUT FOR YOUR FILE



New Bendix®

FREQUENCY (KMc)

BEAM VOLTAGE (KV)

An exclusive Bendix Red Bank product, the Type
TLE-67 Backward-\Wave Oscillator Tube generates
microwave energy at extremely high frequencies
never before available.

This new tube provides a wide range of usable
frequencies for applications in: advanced types of
multichannel telephone and television svstems, high
delinition short-range radar. highly directive com-
munications, microwave spectroscopy and other fields
where low power, voliage-tuned millimeter wave-
length radio frequency energy is required. As the
backward-wave tube is voltage tuned, [requency is
automaticallv changed by varving the voltage input.
No mechanical tuning adjustunent is required.

For more detailed information on the tubes de-
scribed here, write to: RED BANK DIVISION, BENDIX
AVIATION CORPORATION, EATONTOWN, NEW JERSEY.

ELECTRICAL DATA

Frequency Range............. . .49kmc—59kmc

Anode Voltage ............ ... 1000—3000 volts
Power Cutput............... ... ... S5mw average
Beam Current.......... .. IS 5ma
Magnetiz Field....... .. 1300 gauss (minimum)

Heater Voltage ... ... ..

MECHANICAL DATA
Output Flange .. . Special adapter to RG-98/U

.6.3+10%

Maximum Diameter. ... ... ... .. ... .. 0.625"
Length. ... ... . . ... 8"
Mounting Position. .. .......... . .. ... . ... .. Any
B P ———— 5 o0z.*

*Without magnet (tube only). Magnets are available.
Additional tubes are under development to extend
the frequency range to 75 kme,
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TYPICAL TUNING CURVE FOR TE-67

THE TRAVELING-WAVE AMPLIFIER TUBE, also available
from Bendix Red Bank, is designed for operation in the
4.0 to 8.0 kmc frequency range with approximately
40 db gain and 200 milliwatts output power. The tube
vtilizes a helical slow-wave structure with coupled helix
attenuator section. The mechanical design minimizes the
effects of vibration upon the tube operation.

West Coast Sales & Service: 117 E. Providencia Ave.,

Burbank, Calif. » Export Sales & Service: Bendix Inter-

national Division, 205 E. 42nd St.. New York 17, N Y.

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

3

AVIATION CORPORATION
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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.

*®
UPONT 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.

& X
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 Guanfities
by C-D-F and customer.

PROPERTIES OF SOME TYPICAL C-D-F DILECTO GLASS-BASE GRADES

Grade

Equivalent
NEMA or
ASTM grade

Flexural
Strength
Lengthwise

(psl)

Dissipation
Factor al
108«
Cond. A

Dielectric
Strength
Parallel

Step x step

Insulation
Resistance

Cond.
C96/35/90

Arc Re-
sistance
(seconds)

Maximum
Operating
Temp. {°C.)

GB- 1127
(Teflon *}

None

14,000

0.0015

65

100,000

180 +

250

GB- 128

(Silicone)}

G-7

28,000

0.002

60

100,000

180+

GB-28E
(Epoxy}

70,000

0.019

65

75,000

130

GB-28EFR
{Flame-Retardant Epoxy)

68,000

0.010

65

100,000

180

GB-28M

{Melamine)

G-5

50,000

0.014

50

100

185

GB-261D
(Phenolic)

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 ty
purpose better than any of these listed here. Consult the C-D-F Tec

pical applications. To meet special requirements,

hnical Departmen

C-D-F makes many other Dilecto grades, one of which may serve your

t for expert assistance with your design preblem involving laminated

CONTINENTAL-DIAMOND FIBRE

A SUBSIDIARY OF THE ML COMPANY « NEWARK 16, DELAWARE
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MODEL 327U
(Unmmeter Murement)
LS

SsopEL Tl MOBEL =iy
{Unimerer, Wor rm o) (Unimesar u-m oty
st 23 b MA ¢

Simply slid2 together
and lock with thumbscrew on back.

CW Trlplett Unimeters

Decrease Invenitory Cost. .. Increase Flexibility

New Select-Your-Range Triplett Unirmeters flexible inventory by stocking the minimum number
meter movemenss can be combined wizh any of basic meter mavem=nts and a large variety and
Dial-Componment units fcr a wide variety of maximum quartity ef theinexpensive Dial-Components.
er ranges—you can even create you- cwn Unimeies featLres are: sell-shielded Bar-Ring move-
th aval]able d al blanks by following simple ments: AC and DC linear scales » extreme accuracy e
s furnished. dustproof construcfion e arror proof assembly e instant
basic movement accounts for the greater conversion e standard maunting.

meter cost—you can have a much more

Wiplete details see your Electronic Parts Dist=ibutzr, or write

FLECT-YOUR- RANGE

unmm K1

TT ELECTRICAL INSTRUVENT COMPANY
BLUFFTON, OHIO

T1-ee Stmcard Kits, too. Kit A (makes 8 ranges),
Kt B (mabes 12 ranges), Kit C (makes 23 ranges).



HUMPHREY FREE GYROS MAY BE POWERED BY
D-C, 400-CYCLE A-C OR 1500-CYCLE INVERTER

New interchangeable motors for Humphrey free gyros now
make it possible to select a gyro to operate on d-¢, conven-
tional 400-cvcle a-c or 1500-cycle a-c power. Use of the
small, high-speed wheel increases stability and reduces drift
rate about one-hall. High-speed motors may be operated
on transistorized 1500-cycle power supplies, using readily
available 6 or 28-volt d-c¢ input.

Production gyros are offered with a variety of pickoff config-
urations, including potentiometer, synchro and switch type.
Humphrey free gyros are available with a manual push-button
cage, clectrical uncage or with fully remote electrical cage
and uncage with indicating or inter-lock switches. Whatever
your position or angle sensing requirements, Humphrey has
a free gyro that can do the job. Call or write today.

DEPT. E-88, 2805 CANON STREET

E

. Humphrey ...

e ELECTRO-MECHANICAL INSTRUMENTS

SAN DIEGO 6, CALIFORNIA

FOR COMPLETE SYSTEMS. SPECIFY HUMPHREY GYROSCOPES. ACCELEROMETERS. POTENTIOMETERS

38 CIRCLE 34 READERS SERVICE CARD

August 15, 1958 — ELECTRONICS engineering edition

-



INSTRUMENTATION—!n instrumentation, such os this geophysicol measuring
equipment, where minioturizotion and resistance fo environmentol conditions are
importont, TFE resins are unsurpassed. They ore unoffected by penetroting oils,
heat, shock, vibrotion or resoldering; thermol and dielectric properties permit
minioturizotion, resulting in substantiol spoce ond weight saving.

ELECTRONIC BUSINESS MACHINES—Non-lommobility, safe emergency
overlooding, ond solder resistonce are three importont reasons why TFE resins
are used in machines such os this doto-processing equipment. Servicing of wiring
panels con be done quickly, with a minimum of dawntime, because TFE resins are
unaffected by soldering temperotures.

PROCESS CONTROL EQUIPMENT— Process controls, instrumentation, and other
industriol electronic equipment con be more reliable ond mare eosily serviced ot
reduced costs with TFE resins. They have zero moisture obsorption, are non-
flammablé, ond ore chemicolly inert. Neither potting temperatures nor soldering

* iron heat Will domoge TFE resins.

OUTDOOR EQUIPMENT — TFE resins are ideal for outdoor or underground
wiring opplicotions. They hove unmotched insulotion resistonce, ond ore com-
pletely unaffectedby exposure to'salt water, sunlight,or other extremes of weother.
Qil, gasoline, ond ather solvents have na efect on TFE resins, and they remain
flexible in extremes of heat or cold.

For top performance in electronic circuitry specify wire
and cable insulated with TEFLON TFE-fluorocarbon resins

Achieve utmost reliability and safety for your wiring. Re-
duce assembly and inspection costs. Cut weight and space
requirements. These are a few of the advantages being real-
ized by the usc of wire and cable insulated with TFE resins.

TFE resins arc almost ideal dielectrics, because they com-
bine outstanding electrical and mechanical properties. They
do not age, are non-flammable, have great flex life, main-
tain superior tear resistance, and display excellent dielectric
properties.

Best of all, you can enjoy sales and cost advantages by
using wire protected by TerLoN TFE-fluorocarbon resins.

QUPONT

REG. y. s PAT.OFF

BETTER THINGS FOR BETTER LIVING ... THROUGH CHEMISTRY

ELECTRONICS engineering edition — August 15, 1958

TEFLON®

TFE-FLUOROCARBON RESINS

Look up your local supplier in the Yellow Pages (under
“Plastics—Du Pont”) . . . or for technical information
write to: E. 1. du Pont de Nemours & Co. (Inc.), Poly-
chemicals Department, Room 178, Du Pont Building,
Wilmington 98, Delaware.

In Canada: Du Pont Company of Canada (1956) Limited, P. O. Box
660, Montreal, Quebec.

» Write for the “HOTTEST STORY IN WIRE a
INSULATION.™ It gives you the facts that -
can help make your design, your product, your
installation—a winner.

-

TEFLON is Du Pont’s registered trademark for its fluorocarbon
resins, including the TFE (tetrafluoroethylene)
resins discussed herein.
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MINNI

pass tough, new
ALTITUDE-MOISTURE
RESISTANCE TEST
salt water immersion,
65,000 feet altitude

Designers and manufacturers of aircraft and missiles, as
well as the military, have long recognized the need for
a connector altitude-moisture test which would accu-
rately simulate actual performance conditions. Such a
test has been developed by manufacturers and the mili-
tary and applied as standard procedure on the 67 Series
MINNIE connectors in the AMPHENOL Laboratories. It con-
sists of the following:

A plastic tank is filled with distilled water and salt
added to obtain a solution of 1.050 specific gravity.
Marker dye is added for tracing leakage paths. The
connectors are given a dry insulation resistance (IR)
reading with a 500 volt megohm bridge. All coupling
rings are then securely hand-tightened and grom-
met clamps rechecked for tightness. The connectors
are then completely submerged in the salt solution
so that all cable bundle ends are out of the solution.
The ends of the cable bundle from one side of each
connector are taped. The tank and connectors are
placed in an altitude chamber and another IR reading
is made,.

The pressure inside the chamber is then reduced
to 0.82 inch of mercury (80,000 feet altitude) and held
for one minute, then increased to approximately 2
inches of mercury (65,000 feet altitude). After main-
taining 2 inches of mercury for ¥ hour, the chamber
is returned to room ambient pressure for Y2 hour.
This is considered one complete cycle. Connectors
are subjected to a total of 10 cycles.

At the conclusion of the tenth cycle, connectors
remain completely submerged in the salt solution
container at room-temperature and pressure for an
over-week-end soak (65 hours). Final insulation re-
sistance reading is then taken. Immediately after last
IR measurement, specific gravity of salt solution is
taken.

The “E’-type construction of AMPHENOL 67 Series
MINNIE connectors was originally designed to meet the
moisture resistance requirements of MIL-C-5015C, Par-
agraph 4.5.21. Since the development of the new and far
more stringent altitude-moisture test, MINNIE'S construc-
tion design has been modified and all AMPHENOL MINNIE
“E”-type connectors pass this test.

CONNECTORS

Following the altitude-moisture resistance test, insu-
lation resistance measurements (in megohms) on produc-
tion MINNIE “E” connectors were as follows:

Insulation Resistance
Cycle Contact to Contact Contact to Shell

0 (Imitial) 6000 7000

1 7500 4000

2 5500 3200

3 5500 3000
e 3000 1100
5 2800 1100

6 3000 1100

7 3000 1100

8 3000 1100

9 3000 1050

10 3000 1050
Do 2400 tog
T

AMPHENOL MINNIE “E” connectors not only meet but sur-
pass the requirements of this tough new test. 100 meg-
ohms is the minimum insulation resistance required by
MIL-C-5015C after moisture; MINNIE’S minimum insula-
tion resistance after immersion and altitude cycling is
1000 megohms.
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