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OUR MILLIONTH FILTER SHIPPED THIS YEAR..

FILTERS

FOR EVERY APPLICATION

TELEMETERING
FILTERS

UTC manufactures a wide variety of
band pass filters for multi-channel
telemetering. Illustrated are a group
of filters supplied for 400 cycle to
40 KC service. Minijaturized units
have been made for many applica-
tions. For example a group of 4 cubic
inch units which provide 50 channels
between 4 KC and 100 KC.

LGSy,

-

- R

Dimensions:
(3834) 1v4 x 1% x 2-3/16”.
(2000, 1) 14 x 134 x 158"

CARRIER
FILTERS

A wide variety of carrier filters are
available for specific applications.
This type of tone channel! filter can
be supplied in a varied range of band
widths and attenuations. The curves
shown are typical units,

DISCRIMINATORS

These high Q discriminators provide
exceptional amplification and linear-
ity. Typical characteristics available
are illustrated by the fow and higher
frequency curves shown,

For full data on stock UTC transformers,
reactors, filters, and high Q coils, write
for Catalog A.

Dimensions:
(4682A) 112 x 2 x 4”7

AIRCRAFT
FILTERS

UTC has aroduced *he bulk of filters
used in aircraft ecuipment for over
a decade. The cur/e at the left is
that of a miniaturized (1020 cycles)
range filzer provid ng high attenua-
tion between voice and range fre-
quencies.

Curves ai the righ® are that of our
miniaturized 90 anc 150 cycle filters
for glide path systems.

FREQUENCY FREQUENCY

Oimensions:
(7384 series) 15 x 154 x 214”7,
(9649) 115 x 2 x 4~,
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Dimensians:
{6173) 1-1/16 x 1% x 3”.
(6174A) = x 114 x 2-4”.

OKC
FREQUENCY

FREQUENCY
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semiconductor manufacturers!

automatic machines

offer six important features

FEATURE NUMBER ONE

Higher production speeds than ever be‘ore on
all types of automatic semiconductor mazhinery
increase profits, lower costs.

FEATURE NUMBER TWO

Kakle automated machines shape dicdes of
highest -quality — eliminate. cumbersome non-
productive hand assembly with greater precision.

FEATURE NUMBER THREE

Kahle offers a-complete line of semiconductor
machinery for all the operations between crys-
tal growing and final sealing.

FEATURE NUMBER FOUR
When you specify Kahle, you specify 25 years
of electronic production machinery experience.

FEATURE NUMBER FIVE

Each Kahle machine is specifically designed to
solve your individual production problem. No
bottlenecks as downtime is kept to @ minimum.

FEATURE NUMBER SIX

No risk is involved when you specify Kahle be-
cause machines do not leaveKahle’sfactory until
they operate to your complete satisfaction.
Write today for Kahle catalog sheets . . . please
describe your requirements.

KA“ lE ENGINEERING COMPANY

GENE3AL OFFICES: PLANTS:
1310 SEVENTH STREET SEVENTH STREET, NORTH BERGEN, N. J.
NORT~ "BERGEN, N. J. HUDSON AVE., UNION CITY, N. J.

DESIGNERS AND BUILDERS OF MACHINERY FOR THE PRCDUCTION OF ELECTRONIC TUBES, SEMI-CONDUCTORS, LAMPS AND RELATED DEVICES
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Multi-purpose B-Power Source Available in Five Models, Ranging from
300 to 1000 VDC Tops; Low Ripple, Accurate Regulation; Provide
. Filament and Bias Current in Addition to High Voltage Output.

Here’s the scononiical and last ng answer 10 B-Power supply needs for nearly every
W laboratory, and many industrial operations. Nebatrons are built to last, and serve
without maintenance. Damage to the Nobatron and its load is prevented by input and
4‘ output fuses. Five models offer ranges of: 0-300 VD, 0-325 VDC, 0-300 VD(C,
9-600 VD, and 290 1000 VI3C. All but the largest model deliver 6.3 volts for
filament supply and all but the 300-B and 1000-BEB offer 0-150 volt regulated bias.
Regalation accuracy is within a maximum iolerance of 0.5% %, and ripple
is held to five millivolts RMS or below (except for 20 mv. maximum on the
200-1000 VDC model) . Input range is 105 to 125 VAC, with frequency of 50, 60,
or 400 cycles. B-Nobatrons may be used in cither cabinet or rack mountings, and are
a handsome contribution to their quarters. Your local Sorensen representalive will be glad
to tell vou all about these B-Nobatrons. Write directly for technical data, to
SORENSEN & COMPANY, INC. Richards Avenue, South Norwalk. Connecticut

FOndv 1) 157 maximum variation on the 0-300:
and 0.257; or the 0~600 moaodels.
SPECIFICATIONS

Maodet 3008* 32588 500BB 6068 100088
Sutput
ﬁ-‘- 3 Voltage VBC 0-300 0-325 0-500 0-600 200-1000
L. = s WS - Cirton 150 0125 0300 0500  0-500
— il M3 -18 = B s -
=, ‘\ o X 2:”‘3'": 0"1 o] 12
s T e ulati
& = S I Acz':zuracy -0.15%** ) 5¢ -0.59 0.25% 10.5%
F Rippte
(MV-RMS) 5 max Smax. Smax. I max. 20 max.
Bias Suppfy
- (voe) 0-150 0-150 0-150
Max. Bias
Cire. tmp.
{Ohms) 25000 25000 50000
Max. Int.
= Imp. (Ohms) 2.0 2.0 20 20 2.0
B AC Voltage 63/10 63/10 6.3/15
= (CT Unreg.) amps amps amps
= Filament 6.3 at =
Voltages 5 amps, Series ar
(Unreg.) paraliel {two outputs)

*may he connected pocitive or negative, 1 series or parailel
*ror 0.3 volts, whichever Is yreater

Sovensen

it 4n

CONTROLLED POWER FOR
RESEARCH AND INDUSTRY




MARCONI’S
SPEED SSB
CHECKS

HF SPECTRUM ANALYZER
TYPE OA 1094

The Marconi OA 1094 Analyzer gives an immediate
panoramic display of the frequency spectra of signals in the
band 3 to 30 MC. It brings speed and convenience to the

alignment of SSB communication transmitters and dr.ves. Inter-
modulation distortion, hum level and carrier compression, the
bandwidth of FSK and on/off keyed signals—these can all e
seen at a glance and evaluated directly against the CRT graticule.
A crystal-controlled first local oscillator insures a drift-free dis-
play at sweep widths as low as 100 cps. Highly-selective IF
crystal filters provide 60 db discrimination tetween components
as little as 60 cps apart.

ABRIDGED SPECIFICATION
Frequency Range: 3to 30 MC in 9 bands with separate fixed drive-
frequency input.
Sweep Width: Continuously variable up to 30 KC.
Sweep Duration: 0.1 to 30 sec in 6 steps.
Amplitude Measurement Range: 0 o -30 db and -30 to -60 db relarive

Designed and developed by communication engincers of the

to reference signal. British General Post Office for use at tiveir HF point-to-point
IF Bandwidths: 6, 30, and 150 cps. rransimitter stations, the OA 1094 is manufactured by Marconi
CRT: 6-inch diameter with long-persistence phosphor. Instruments under GPQ authority.

e
3 NMasscornd - serce (597

MARCONI 44 NEW STREET * NEW YORK 4
INSTRUMENTS CANADIAN MARCONI COMPANY,

6035, COTE DE LIESSE,
MONTREAL 9. CANADA,

HEAD OFFICE: MARCONI| INSTRUMENTS LTD * ST. ALBANS * HERTS - ENGLAND

TC8S

~4—CIRCLE 33 READERS SERVICE CARD CIRCLE 34 READERS SERVICE CARD 5
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150 Sept. '56 Aug. '57 Sept. '57
125
100 JEMAM) JASONDJFMAMIJASONDJFMAMIJASOND JFMAMIJASONDIFMAMIJASONDIFMAMIJASOND J F M A M J J A S 0 N O
1951 1952 1953 1954 1955 1956 1957
Latest Previous Year Latest Previous Year
Month Month Ago Month Month Ago
RECEIVER PRODUCTION BROADCAST STATIONS
(Source: RETMA) Sept. ‘57 Aug. ‘57 Sept. ‘56 (Source: FCC) Aug. '57 July ‘57 Aug. ‘56
Television sets, total .. .. 832,631 673,734 894,211 TV stations on air. ... .. 528 522 507
With UHF ... .. . 87,040 88,615 96,785 TV stations CPs—not on air 133 132 113
Color sets . ......... nr nr nr TV stations —new requests 77 78 49
Radio sets, total ... 1,610,748 965,724 1,319,189 A-M stations on air ... 3,113 3,095 2,939
Auto sets .......... 446,419 301,971 349,790 A-M stations CPs—not on air 148 155 112
A-M stations — new requests 340 340 268
F-M stations on air. . .. 532 531 525
F-M stations CPs—not on air 30 31 20
RECEIVER SALES F-M stations—new requests 37 25 9
(Source: RETMA) Sept. ‘57 Aug. '57 Sept. ‘56
Television sets, units .. 705,247 510,097 763,908 COMMUNICATION AUTHO,RIZATIONS "
Radio sets (except auto) 893,366 710,553 756,345 LSGEATE) o BF LBl hun B
Aeronautical . ... ... .. 54,138 51,463 50,641
Marine ... .. ..... .. 65,226 64,067 58,432
Police, fire, etc. .. ... .. 23,710 23,550 21,153
RECEIVING TUBE SALES Industrial .. .......... 36,837 36,261 31,146
(Source: RETMA) Sept. 57 Aug. ‘57 Sept. ‘56 Land transportation .. .. 9,708 9,652 9,141
X . 165,860 163,994 150,565
Receiv. tubes, total wnits 44,382,000 43,029,000 44,432,000 AMBLEUR pmsvisws s b
Receiv. tubes, value.... $35545000 $34,886,000 $35,093,000 Citizens radio ......... arte 28/ S
Picture tubes, total units 1071662 930,296 1,267,045 g'za:t.e' 7 e ggZ ;3; ;;8
Picture tubes, lue. . $2081 xperimental .. ... ...
icture tubes, value $20,819,036  $17,984,185 $21,709,064 Common carrier 2921 2,856 2412
. EMPLOYMENT AND PAYROLLS
———~Ruarterly Figures——— e , , ,
INDUSTRIAL Latest Brevious Year (Source: Bur. Labor Statistics) Aug. '57 July '57 Aug. ‘56
TUBE SALES Quarter Quarter Ago Prod. workers, comm. equip. 409,800-p 393,700-r 392,300
Av. wkly. earnings, comm. . . $77.81 -p $75.85 $75.76
(Source: NEMA) 2nd ‘57 1st ‘57 2nd ‘56 Av. wkly. earnings, radio. . . $75.81 -p $75.24 $73.75
Vacuum $10,191,621 $11,224,707 $7,680,250 Av. wkly. hours, comm.. . .. 399 -p 39.1 -r 40.3
Gas or vapor ........ $2,758,630 $3,332,357 $2 983 488 Av. wkly. hours, radio .. .. 399 -p 396 -r 40.3
Magnetrons and velocity
modulation tubes ... $17,177,922  $15359,108 $16,254,025 SEMICONDUCTOR SALES ESTIMATES
Gaps and T/R boxes. . . $1,589,670 $1,409,463 $1,238,469
Sept. ‘57 Aug. '57 Sept. '56
Transistors, Units . ... .. 3,231,000 2,709,000 1,115,000
MILITARY PROCUREMENT
(Source: Defense Dept.) . 1st '57 4th ‘56 1st ‘56 SSTOCK PRICE AVEBAGES , )
Army . $69,381,000 $56,185,000 $40,490,000 (Sogreet SIS Raprg) S R Eal._ 26
Navy . .. ... $21,426,000 $34,210,000 $28,700,000 Radio-tv & electronics . 46.57 47.28 55.44
Air Force . ............ $159,829,000 $145,962,000 $124,828,000 Radio broadcasters ... .. 58.39 60.63 69.83
Total—Electronics ... ... $250,636,000 $236,357,000 $194,018,000 p—provisional r—revised nr—not reportad

HGURES m.' ]'HE YEAR TOTALS FOR FIRST NINE MONTHS 1956

1957 1956 Percent Change Total
Television set production 4,589,164 5,259,271 —12.7 7,357,029
Radio set production 10,376,354 9,535,896 + 8.8 13,981,800
Television set sales 4,452,081 4,603,626 — 3.2 6,804,756
Radio set sales (except auto) 5,840,372 5,405,052 + 8.0 8,332,077
Receiving tube sales 341,663,000 347,436,000 — 1.7 464,186,000
Cathode-ray fube sales 7,308,552 8,087,352 — 9.6 10,987,021
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CHECKING memory characteristics (leff) and setting up an experimental mognetic memory array (right) are key steps in trying

to prove .

'
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Crossed Wires: New Concept In Memory Devices

Foresee systems simpler to
fabricate and more eco-
nomical 1o manufacture

WORD OF a new concept in memory
devices is spreading quickly
throughout industry this week.

It is claimed the concept will
make possible memory systems
which are simpler to fabricate and
more economical to make than ex-
isting systems.

The concept has been named the
“Twistor”. It has emerged from
exploratory work by A. H. Bobeck
at Bell Telephone Laboratoties.

» Applications—The firm claims

ELECTRONICS — December 1, 1957

such devices may have exfensive
applications in computers and
electronic switching systems
where rapid-access, high capacity
memories are necessary.

The ccncept, says Bell, opens
the way for the construction of
magnetic memory arrays by
merely interweaving horizontal
copper wires and vertical mag-
netic wires—much as window
screen i3z woven. Such a device
would be similar in appearance to
a ferrite core array, but without
the cores, and would operate in
much the same way as a core
array.

A characteristic of wire made

of magnetic material gives the
“Twistor” name to the new con-
cept. Torsion applied to such a
wire shifts the preferred direction
of magnetization from a longitudi-
nal to a helical path.

» Possibilities—Thus, the coinei-
dence of a circular and a longi-
tudinal magnetic field can then
be used to insert information into
this wire in the form of a polar-
ized helical magnetizatien, and
the magnetic wire itself ean be
used as a sensing means.
Investigations are now under-
way to determine optimum size
and composition for the magnetic
wires. It appears that a conductor

7



INDUSTRY REPORT — Continued

plated with magnetic material may
have some advantages.

Diameters as small as one-
thousandth of an inch appear to
be feasible. At least 10 bits per
inch may be stored on such a wire
without adverse interaction.

» Advantages — In conventional
magnetic core memory devices,
conductors must be threaded
through the cores to make up a
suitable matrix. When a ferrite
sheet is employed, either a thread-
ing or a plating operation is neces-
sary to suitably locate the con-
ductors.

However, with the “Twistor,”
says the firm, the ferrite material
is completely eliminated and no
threading or plating is necessary.
Speed of operation and output of
the “Twistor” are said to be com-
parable to ferrite memory systems.

Present indications are that the
drive circuits for a “Twistor”
array can be readily transistor-
ized. Thus, the company claims,
a memory system using the new
concept will retain all of the ad-
vantages of ferrite core or sheet
systems, and will be much simpler
and more economical to manu-
facture.

Military Uses More Civil Radar

Armed forces constitute
expanding market for
slightly modified gear

MORE commercial radar equipment
is finding its way, with only slight
modifications, into military appli-
cations these days.

Latest move of this kind involves
Raytheon’s small-boat, search ra-
dar, “Mariners Pathfinder 1,500,”
that will be installed on 133 Navy
light personnel and vehicle sur-
face craft (LCPL’s and LCV’s).
The gear 1is designated AN/
SPS-35. First deliveries are sched-
uled to begin this month. Total
contract amounts to $548,700.

» Refinements — First marketed
commercially in 1955, the civilian
Pathfinder is now aboard more
than 1,000 smaller vessels.

The military version has two
added refinements. A variable
range marker and counter has been
added which tells the user the
target’s exact distance. On the
commercial model, the distance
must be visually estimated be-
tween range rings. Possible range
scales on the 10-in scope are 1, 2,
4, 8, 16 and 32 miles. Second addi-
tion is a true north indicator.
Commercial model offers only rela-
tive bearing.

Navy plans to install the radar
in only a percentage of its land-
ing craft. During an invasion

8
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Modified civilian search radar will pro-

vide Navy with low-cost all-weather
guidance for small amphibious craft

landing, radar-equipped squad
leaders can check not only their
own positions, but can monitor
the other craft as well.

» Performance — The equipment
can detect an 18-in buoy as close
as 50 yards. Land can be picked
up as far away as 32 miles. Power
requirements are low, using only
the craft’s regular batteries. To
make replacement parts more
available, common radio and tv
tubes have been used.

Two other civilian radars now
adapted for military wuse are
RCA’s  50-mile-range  weather
avoidance radar now available to
USAT planes as the AN/APS-69
(ELECTRONICS, Sept. 20, 1957), and
GPL’s RADAN doppler navigation
set, converted for USAF use
and designated the AN/APN-102
(ELECTRONICS, Oct. 10, 1957).

Calls Components Key
To Future Air Force

But officer says new designs,
materials, techniques—not
refinements—are top needs

NEW MATERIALS, new techniques
and new design concepts are to-
day’s ranking needs in the field of
high temperature electronic com-
ponents.

It’s now time to stop placing
emphasis on refinements of exist-
ing technology. Such refinements
will not be enough to meet future
needs.

These views were expressed re-
cently by Col. J. S. Lambert, Air
Research and Development Center.
He spoke at the third annual meet-
ing of IRE’s Professional! Group
on Electronic Devices in Washing-
ton, D. C.

“The key to the Air Force's
future rests in the development of
high temperature electronic com-
ponents,” Lambert said.

» Needs—But before it is possible
to design the components needed,
it is necessary to get more infor-
mation on electrical and physical
properties of materials now in
use; then follow with new and
better materials.

Lambert also thinks means of
cooling, shielding and protecting
electronic equipment from the
more severe environmental condi-
tions are only stop gaps. They
will be followed by a number of
high temperature components giv-
ing more flexibility in equipment
design. He says there must be
components available which are
intrinsic to severe environments.

The highest temperature that
commercial components in general
are being designed to work in is
85 C. Air Force is attempting to
hit 125 C; non-conventional ap-
plications may reach up to 500 C.

» Applications—For high tempera-
ture applications, AF reports that
high temperature transistors will
not be used. There will be elec-
tronic tubes, even though indium
phosphide and gallium arsenide

(Continued on page 10)
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SUBMINIATURE

BURNEI.I.

ADJUSTOROIDS*
HANDLE BIG JOBS

- ~ o s weuwsd
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::zk I I i _j_}_‘ The new subminiature Burnell Adjustoroids® utilizing an ingenious pat-
= 47—2?;-_;0 ~I€T‘ 1 ented method of magnetic biasing cover a wide range of frequencies,

Adjustoroids

imu

occupy less space and are available at low cost.
New Burnell Adjustoroids possess in addition to all the outstahding
characteristics of non-adjustable toroids:

Precise contnuous adjustment of inductance over a
No need for external control current.
Hermetic sealing to meet Government MIL E # 15305-A specifications.

10% range.

If your adjustoroid needs can't be met from our stock catalogue, we'll be

INTERMEDIATL glad to manufacture to your specifications.
Length/ Max L
Dia. Width Hgt. Wt. Useful Freq. Range Max Q in hys
AT-0 [ 1% 1 20z | lkcto20ke T 10ke L 3 hys
AT-1 | 134 134 7%“_1}4 oz | 2 kg to 10ke 4k | 15hys
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AT-10 | 1'%, s | 4oz | 3keto 50ke  20ke | ~75hys
AT %, | %" 830z | 2keto25ke 15ke | 5hys
AT-12 | %, | %s | %" B30z | 15kcto150ke | 60 kc_* 5hys
AT-15 [ 1%, (17" | 140z _| Below 5 ke 4ke | 125hys
. frequ AF-51 [ 1'%, 2 | 50z | 30cpsto 500 cps | | 120 20 cps | 1000 hys
AF52 | 1%| | 2% | 50z | 50cpstol ke 250 eps | 1000 hys
5% 3 % o b ssies ~ v P T i AF-87 | % | % 14" [ 1.7 0z T 90 | 90 cps to to 2 ke 400 cps| 80 hys
Y 20 14 (1.7 oz 1.6 ke to 4 ke 800 cps [ 42 hys
22 i
~ AF-52 4 N
'I; | \u-vu
16 ¥ 81471 A\, }\ !
Variahle ; V. / | \ d
Inductors A \ ﬁe,
10 / first in toroids, filters and related ne WOrks
2 v d A EASTERN DIVISION “Y\U PACIFIC DIVISION
a 14 I AP | 10 PELHKAM PARKWAY @ (2 720 MISSION STREET
2 - ! PELHAM MANOR, N. Y. : ! SOUTH PASADENA, CALIFORNIA
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*BAT. 2.762.020 typicai Q vs. frequency characteristics
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INDUSTRY REPORT — Continued

are among those showing great
promise as possible materials for
high temperature semiconductor
devices.

Meantime, the ceramic tube is
being adopted. In cases of the
smaller ceramic tubes, the AF
thinks that operation at 300 C
could be maintained for reason-
ably long periods. Printed circuits
probably will be used to assemble
components for high temperature
applications.

Custom Tubes Produce
Unexpected Markets

ELECTRONICS survey shows
today’s unique tube may be
common item of tomorrow

INCREASING demands of an expand-
ing electronics industry today gen-
erate a need for new special-char-
acteristic vacuum tubes. Yet tubes
developed for a single highly-
specific purpose often find or help
create many other applications.
A spot check of tube manufac-
turers reveals that many of today’s
custom-made tubes may be the
common shelf-replacements of to-
morrow.

» [forerunner Made-to-order to
meet given specifications or to sat-
isfy specific circuit requirements,
the custom tube occasionally sires
a new tube line. A few vears ago
Tung-Sol Electric was asked to
develop a tube to operate off the
12-volt supply in a hybrid auto-
motive radio. In response they de-
signed and produced 1,000 12K5
tetrode class A amplifiers. By 1956
sales of the 12K5 blossomed
bevond 1,000,000. Concurrently,
Tung-Sol came up with a whole
line of hybrid radio tubes whose
sales last year reached 4,000,000.
Of the 21 hybrid radio tubes cur-
rently registered with EIA, 12
were Tung-Sol designed.

» Obstacles — Cost of retooling,
limited volumes, prospective sale-
ability and future applications are
some factors the tube manufac-

10

Business Briefs

» Harris-Intertype purchases all stock of Gates
Radio of Quincy, Ill., for cash. Amount of purchase
was not disclosed. Gates produces commetrcial broad-
casting equipment. Harris makes equipment and sup-
plies for the printing industry. Acquisition of Gates
provides an operating basis for broader development
in electronics, comments the purchaser.

» Electronic Specialty Co. of Los Angeles acquires
the Cado division of Electromation, Inc., Santa
Monica, Calif. Cash plus stock were given in pay-
ment, but amounts were not revealed. Cado’s pat-
ented lobing switch and subminiature coaxial switch
were prime attractions for the purchaser. The pur-
chased division will become part of Electronic Spe-
cialty’s Radiating Systems Division.

» Payson & Trask, New York venture capital firm,
makes investment in Photomechanisms, Inc., Hunt-
ington, N. Y. Photomechanisms specializes in photo-
graphic instrumentation. Its subsidiary, F. B. Mac-
Laren and Co., designs and manufactures electronics
for servomechanisms, subsystems and servo systems.

» Cubic Corp., San Diego, Calif., takes over assets
of Digital, Inc., another small San Diego electronics
firm. Purchase terms were not disclogsed. Cubic de-
velops and produces missile ranging and tracking
systems. The acquisition is a step in planned expan-
sion of Cubic’s commercial activities.

» KDI, Rochester, N. Y., acquires precision prod-
ucts division of Gruen Industries of Cincinnati
through cash purchase. Amount was not disclosed.
Acquired Gruen division will be known as the Pre-
cision Products Co. of Cincinnati, a division of KDI.
The division will remain under Paul Robert, former
Gruen division manager. KDI manufactures automa-
tion equipment,

turer considers before accepting
custom tube orders. But no single
consideration is decisive.

While concerned with the size
of initial order and necessary re-
tooling, Sylvania reports it may
undertake custom-tube work as an
obligation to a good customer.
Tung-Sol is not too concerned
about quantity as developmental
costs are usually absorbed in the
first order.

In developing custom tubes,
United Electronic in Newark pre-
fers small orders, perhaps not ex-
ceeding ten tubes. With this small
quantity, the firm can easily make

modifications and improvements at
the customer’s request after ob-
serving initial performance. Quan-
tity production and EIA registra-
tion may follow when marketing
outlook is promising.

Among the 40 tubes specially
developed by United, only a few of
which are EIA registered, are
high-vacuum rectifiers, clipper di-
odes, and special triodes designed
for radar applications.

» Stages—The transient nature of
the custom tube designation is il-
lustrated by the varying stages of

(Continued on page 12

December 1, 1957 — ELECTRONICS



SOLID-ELECTROLYTE

INT

new dimensions in

Now, circuit designers in computers and mili-
tary electronics have an ¢lectrolytic capacitor

that offers greater miniaturization than ever
before . . with no sacrifice in reliakility.
Sprague’s recently announced solid-celectrolyte
Tantalex Capacitors find ideal application in
the transistor circuits of these critical ficlds.
The tiny sintered tantalum anode of Type
150D Tartalex Capacitor is impregnated with
a solid, non-corrosive, semi-conductor ma-
terial which cannot leak under any circum-
stance. It combines true miniaturization with
electrical stability previously unobtainable in
an electrolytic capacitor of any type.
Thermal cocfficient of these capacitors is
sufficiently low and lincar so that for the first
time a circuit designer can think of an electro-
Iytic in terms of parts per million capacitance
change. Nominal valueis +500 ppm/ °C. The

SPRAGUE COMPONENTS:

CAPACITORS +» RESISTORS ¢« MAGNETIC COMPONENTS -
FILTERS » HIGH TEMPERATURE MAGNET WIRE -
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CAPACITORS

miniaturization and reliability

This solid-electrolyte Tantalex
Capacitor {(shown 1% times actual
size) is rated at 4.7 UF, 10 volis
d-¢, and is only %" in diameter
by V2" long.

capacitor may be used without derating over
a range from +85°C to as low as —80°C, a
temperature at which no other electrolytic has
proved usecful.

Solid construction permits the Type 150D
to withstand the scevere shock and vibration
encountered in missile and ballistic applica-
tions. Hermetic sealing makes it completely
immune to humid atmospheric conditions.

Complcte performance data covering the
wide range of sizes and ratings are in Engi-
necring Bulletin 3520B, available on letter-
head request to the Technical Literature Sec-
tion, Sprague Electric Company, 35 Marshall
Strect, North Adams, Mass.

* x %

Sprague, on request, will provide you with
complete application engineering service in
the use of Tantalex Capacitors.

the trademark of reliability

TRANSISTORS -
PULSE NETWORKS -

INTERFERENCE
PRINTED CIRCUITS
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INDUSTRY REPORT— Contirived

development of several United
tubes. Their 542 rectifier, with 30
kv peak inverse rating and 100 ma
average current, has recently been
developed but is not yet in pro-
duction. Clipper-diode 546, devel-
oped for high-power radar applica-
tions, has been made in only small
quantities. Both of these tubes are
still in the custom stage.

The small external anode diode
545 with a 5 kv peak inverse rating
was specially made for power-
supply use. Designed for immer-
sion in oil for full ratings, the
tube is now used as an air-cooled
rectifier by customers other than
its original purchaser. Although
not ELA registered, it is being pro-
duced by the thousands and pass-
ing out of the custom stage.

Developed for fire control sys-
tems the clipper-diode 583 has
left the custom stage and is pro-
duced by several companies.

P Modifications — Custom tubes
often evolve through moditication
of existing tube types to satisfy
special applications. For ex-
ample, the request for a smuall
2C253 high-mu triode for a flight-
simulation application led General
Electronic of Patterson to make
tube changes. The tube normally
handles 1.5 ma plate current and
has a transconductance of 750 to
1,000 micromhos. Since only a few
microamps were desired, tube op-
eration was near the knee of the
plate characteristic and the gm
was reduced to 250-300. The desire
for a 2C253 with smaller-than-
rated plate current necessitated
tube redesign and eventual tube
redesignation.

On the borderline of the custom
tube designation are the many
modified, long-life and ruggedized
versions of existing vacuum tubes.
Tube manufacturers often spe-
cially treat tubes to withstand
shock and vibration and to extend
tube life. Ericsson, the Swedish
tube makers, use gold-plated tung-
sten wire in control grids to reduce
secondary emission and guarantee
longer life. And they gold plate
tube pins to provide better high
frequency performance. United
uses a bonded thorea filament on
some tubes to provide longer life.

12

DESIGN PLANNING of new components with easily removed plug-in modules and
built-in spares (left), and systems with good terminal board accessibility (right) is one
way industry is meeting the challenge to retain a high-maintainability level of modern

electronics as

Meeting Airs Upkeep Problems

Industry, military leaders
discuss maintenance issue
in California this month

ONE OF THE SERIOUS problems con-
fronting the military today is the
efficient maintenance of sophisti-
cated electronics equipment. The
development of high-performance
weapons requires top-flicht main-
tainability. And the more complex
the equipment, the more qualified
the maintainence man must be.
Although we have made remark-
able advances in the development
of equipment, it can be generally
said that maintenance-skill levels
have decreased. This problem
places a heavy burden upon effi-
ciency of the armed forces.

» The Letter—Last March, Gen-
eral C. S. Levine of the Air Force
wrote to Dr. R. G. Baker of Elec-
tronic Industries Association. He
requested that the electronics in-
dustry be alerted to support a
program devoted to provide design-
for-maintenance in future equip-
ment that would alleviate the
maintenance burden. He felt con-
fident that industry would meet
this latest challenge. He said that
in no other way can we invest so

little and gain so much in effec-
tiveness for the Air Force.

» The Conference—The General’s
letter was one of the major reasons
for considering the EIA Confer-
ence On Maintainability Of Elec-
tronic liquipment which is being
held at the University of Southern
California this month (18th and
19th). The General’s problem is
not unique to_the Air Force, but
applies to the other services as
well as to our whole economy.

The conference provides an ex-
change of ideas in problem areas.
Projected solutions will be ad-
vanced by both the military and
private industry.

Technical sessions and panel
discussions are planned to avoid
academic and theoretical papets.
The conference is confined to prac-
tical or applied papers. Plans are
laid for condncting essentially
identical sessions on the East
Coast next spring.

» Techniques—Papers will be pre-
sented on advanced maintenance
techniques for missiles, digital
computers and radar, where
search, fire control, aerodynamic
navigation and weapons delivery

(Continved on page 14)
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A New Rectangular-Loop Core Material

For Miniaturized Transformers and Magnetic Amplitfiers

Supermendur, an oriented cobalt-iron-vanadium alloy, com-
bines the high saturation flux density of the cobalt-iron
alloys with the desired hysteresis loop rectangularity of the
oriented 50% nickel-irons. This gives it unique characceris-
tics in the range of inductions from 16 to 22 kilogausses
which permit miniarurization and weight reduction for
toroidal transformers and magnetic amplifiers.

Coercive forces substantially lower than those of previ-
ously available cobalt-iron alloys are obtained. In the graph
above, the lower core losses and excitation obtained with
Supermendur show a decided improvement in high density
characreristics compared with oriented silicon steel.

Supermendur can be processed in tape form to thicknesses

of 2 mils or less. Maximum utilization of its hysteresis loop
rectangularity and high permeability at high induction
requires a gapless or wound core type of construction
particularly suited to thin tape.

Specific advantages of Supermendur coves in toroidal transformers are:
high operating induction, low core loss, low exciting current and high
permeability at bigh induction. In magnetic amplifiers or saturable reactors,
they include: vectangular bysteresis loop, high saturation induction and
moderate excitation at high induction. Advantages in all uses are: thin
tape, small size and low weight.

Supermendur is manufactured under license arrangement
with the Western Electric Company. ® Call on us for more
information or engineering assistance.

application, frequency, size, gage, characteristics
desired and quantity required.

ADDRESS DEPT. E-712

-

Lt
: e

‘olle"p_cvh Pacific Division Plont: 641 East 61st Street, Los Angeles, Calif.

=

 New York: 350 Filth Ave. Washington, D.C.: 1001-15th S5, NW.

WSW 6921
T P TEE
Technicat Intormation and samples | | THE ARNOLD [ENGINEERING (JOMPANY
Requessior i it oot Smonter | I . TR
rapidly as possible. Technical data will be re- b R =5 Main Office & Plant: Marengo, Minois -
leased as it becomes available. When writing, state L i

3, ) District Sales Offices: . . i
‘Bostan: 200 Berkeley St. Los Angeles: 3450 Wilshire Bivd.
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INDUSTRY REPORT — Continved

are all integrated. Complete con-
sideration will be given to the ease
and speed with which maintenance
can be accomplished. Offered will
be design techniques which will
lead to convenient and rapid
methods of locating faults and
ease of replacement of compo-
nents.

Cabinet designs, shown in the
photographs, are presented as ex-
amples of RCA design techniques
by R. M. Jacobs and B. F. Rogers.
Those not attending the confer-
ence may get copies of the com-
plete proceedings from Engineer-
ing Publishers, GPO Box 1151,
New York 1.

Uses of Transistor
Limited in Radio-Tv

Cost, though dropping, still
makes vacuum tube choice of
home-instrument designers

THE TRANSISTOR may have solved
many problems for the industrial
electronics designer, but the cost-
conscious home-instruments man
must think twice before specify-
ing it. Engineers in this field
agree today that for them the vac-
uum tube is hardly beginning to
show signs of obsolescence.

» Cheaper Transistors—Prices of
semiconductor components are
steadily dropping as production
and sales rise, but they cannot yet
compete dollar-wise with the tube.
They are therefore used only
where other advantages over tubes
take precedence. Where space is a
problem, or low hum, noise.or
freedom from microphonies is im-
portant, the transistor is fre-
quently used. It is also employed
in some instances where resist-
ance to shock is a factor, or small
low-voltage power supplies are
essential.

» Varied Utilization—Thus in the
1958 tv receiver, where size is de-
termined by the picture tube, the

14

Military Electronics

»> Anti-submarine rocket called ASROC, that can
be launched from a ship a comfortable 200 miles
from its target, is now being developed by Minne-
apolis-Honeywell for BuOrd. Described as a torpedo
with a rocket, the weapon is aimed for the vicinity
of the target and released. Once in the target area,
the torpedo is turned loose from the rocket and seeks
out the enemy sub or ship by means of “a searching
deviece”—probably infrared.

ASROC, without the rocket, can be launched from
an aircraft. Maximum range is probably shorter but
ASROC’s operation, once it hits the water, is basic-
ally the same.

Librascope is making the fire-control system.
Launching system responsibility belongs to Universal
Match. Payload will be produced by GE, turned over
to BuOrd who will issue it in turn to prime contractor
Minneapolis-Honeywell.

» Wagtail, air-to-ground, electronically guided
rocket, is said to be using a “new type guidance
method.” Series of development contracts held by
Minneapolis-Honeywell with the Air Force Arma-
ment Center, Elgin AFB, Fla., has gone considerably
beyvond the $% million mark announced earlier.

> New digital computer for military aircraft has
been developed by Ramo-Wooldridge under contract
with Westinghouse. Completely transistorized, the
new RW-30 performs computations for navigation,
fire control, bombing and weapons control. Complete
computer has a volume of 4.19 cu ft and weighs
203 1bs. Subminiaturized packaging techniques and
silicon semiconductor circuitry are used throughout.
It can conduct 4,000 complete arithmetic operations
per second, including access time, and requires 400
watts of power.

transistor is almost nowhere to be
seen. In home and auto radios and
hi-fi sets, transistor uses are in-
creasing slowly. But in the porta-
ble radio field the transistor really
comes into its own, and there is
used almost exclusively.

» Smaller TV—The trend in tv pic-
ture tubes is toward exclusive use
of the 110-degree deflection type,
which permits shorter tubes and
consequently shallower cabinets.
Most circuit improvements for the
yvear have concentrated in this
area, while one manufacturer has
gone to the extreme in packaging,

with a tube face that extends out
from the front of the cabinet,
which is only 10 inches deep. Ad-
vantage claimed is the mounting
of speakers on the front of the
cabinet very close to the picture
screen,

» Radio Growing—Radio sets of
all types continue on the upswing,
with most large production lines
having reached the optimum in
automation. Circuitry remains for
the most part conventional, al-
though research continues on the
reflex and other cost-cutting cir-

(Continved on page 16)
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Perhaps you didn’t know that the
world-famous alloy Nichrome is pro-
duced not only in The United States,
but also in 6 Driver-Harris plants in
England, Ireland, France, ltaly,
Austria, Spain, and in Canada by The
B. Greening Wire Company. Also,
Nichrome is a registered trade-mark
in 55 nations.

At first, fifty-odd years ago, we man-
ufactured electrical resistance alloys
for furnace elements and domestic

Manufacturing plants also in:

heating appliances only. Today we
produce 132 different high nickel
alloys in many different forms and in
hundreds of sizes, for almost every
kind of domestic and industrial appli-
cation—of which Nichrome is the
most illustrious.

W henever you buy Nichrome, you
are assured of the unsurpassed znd
unvarying gwuality which has made
Nichrome the supreme world stand-
ard for electrical-resistance and heat-

Nichrome is made only by

COMPANY

resistant alloys. This uniformly high
quality, which we jealously guard as
our most priceless possession, results
from the technical excellence, the pro-
ductive skill, and the quality controls
the Driver-Harris craftsmen have
gained in over 50 years of experience
—and which are maintained with
equal rigor in all Driver-Harris plants
here and abroad. The result is a con-
tinuous benefit to the entire electrical,
electronic,and heat-treating industries.

*T.M. Reg. U. S. Pat, Off,

D/’/‘Z./lje/’/"HdVVZOS HARRISON, NEW JERSEY

ENGLAND o CANADA o IRELAND e FRANCE o ITALY o AUSTRIA o SPAIN

MAKERS OF THE MOST COMPLETE LINE OF ALLOYS FOR THE ELECTRICAL, ELECTRONIC, AND HEAT-TREATING INDUSTRIES
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INDUSTRY REPORT ~ Continved

cuit trickery. Seasoned designers,
however, feel that this is just the
history of early radio repeating
itself, and that as transistor prices
continue to fall this type of de-
velopment will fall by the way-
side.

» More Hi-fi —Most major com-
panies are taking a deep plunge
into hi-fi, for the first time this
season. While leaving the com-
ponents fleld to the specialized
small operators who pioneered
it, big-company concentration is
strictlv on packaged merchandise
for the home. Innovations this
vear include much emphasis on
tape recorders. stereo and exten-
sion speakers.

» Auto Mobile-Portable—Biggest
news in auto radios this year is
the pull-out system which doubles
as a portable. Fully transistorized,
the unit uses the 12-volt car bat-
tery in mobile service, but only
6 volts from a group of heavy-
duty penlite cells as a portable.
A standard Dbuilt-in  miniature
speaker is used in the portable,
but a 6x9 oval automatically cuts
in for auto use.

An additional power transistor
is used to drive the car speaker,
making the system a 9-transistor
portable and 10-transistor mobile
set. Separate antennas are also
used for the two tvpes of service.
No vibrator is used, and this ap-
pears typical of a trend. Other

systems are now often hybrid,
using tubes in low-power stages
and transistors in the output, thus
obviating the need for voltage
step-up through the vibrator and
vastly simplifying the power sup-
ply.

Battery-Operated Tv

Swiss railway officials recently saw
demonstrations of a battery-op-
erated industrial tv system de-
veloped by Britain’s Pye Ltd.

The portable equipment oper-
ated off two 12-volt car batteries
in series to show rail alignment
to engineers watching a receiver
inside a moving train.
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COMPETENT secretary with half a day of special training operates push button controls (left) to generate production report (right)

as . . .

Board Automatically Plots Business Trends

Integrator and memory also
convert statistical information
into easy-to-read bar charts

Uskrs of data processing equip-
ment can now concurrently gen-
erate a continuous graphical pres-
entation of digital information.
Digital-to-graphical conversion

16

medium, available for the first
time, is the Dataplotter developed
by Electronic Associates. It was
recently demonstrated at the Na-
tional Business Show in New York.

Information is fed into the
plotter by punched cards,
punched paper tape, magnetic

tape, or a manually operated key-

board. An electronic memory de-
vice stores the initial input point
until the next point is received. A
special integrating circuit pro-
duces a signal which causes the
recording pen to draw a continu-
ous line between the two points
on coordinate paper. This process

(Continved on page 20)
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Type 1605-A Impedance Comparator

Wide Range of Internal-Test Frequencies
100G, 1004, 10,000 and 100,000 cps.
Impedance Range
Resistance: 2 ohms to 20 megohms
Capacitance: 40 guf to 500 pf
Incustance: 20 wh to 10,000 wh
Direci-Readirg Meter Ranges
Impedance-Magnitude Differences:
0.3%, 193, 3%, and 10% of full scale.
Fhase-Angle Differences:
03, .01, .03, 0.1 radians full scale.
Cver-All Accuracy
3% cf full scale (.01% over-all accuracy
on J.3% impedance magnitude range).

No manual balancing. Phase-angle and impedance-magnitude
diflferences between the unknown and a standard impedance are
read directly from two meters.

An impedance bridge for dynamic measurement of impedance
changes caused bv varying cnvironmental conditions.

Can be readily incorporated into automatic-sorting equipment.

$790

manufacturers of vitrecus ¢enamel
dielectric capacitors, have taken full advantage of the Impedance
Compa:ator’s versatility:

The Impedance Comparator's
ability to perform dvnamic measurements without instrument readjust-
ments allows considerable convenience in development. Capacitors, placed
in a test cabinet containing a heating lamp and reflector, are measured for
changes in dissipatian factor and capacitance with temgerature. The con-
tinuous measuring feature of the bridge eliminates any need for thermo-
static heat control; the operator simply records thermocouple temperature
and Comparator readings to obtain an accurate plot of ccnditions.

A statistical sampling of capac-
itors fram each procuction lot is subjected to accelerated life
tests at 130°C and 150% of rated voltage for 250 hours. These
life-test measurements for dissipation factor and capacitance
give information as © dielectric quality. Pre-production sam-

B . 1. )

o

\

ples are also meastred to determine mean and extreme ca-
pacity values so that the distribution of each production lot is
known. Accurate dafa from the Impedance Comparator make
effective production control at *“VITRAMON' a certainty.

GENERAL RADIO Company

275 Massachusetts Avenve, Cambridge 39, Massachusetts, U. §. A.

Broad Avenue at Linden, Ridgefield, N. J. NEW YORK AREA
8055 13th St. Silver Spriag, Md. WASHINGTON, D. C.
1182 Los Altos Ave,, Los Altos. Calif. SAN FRANCISCO

1020 N. Seward St. LOS ANGELES 38

A G-R Type 722 Precision Ca-
pacitor, converted for guarded operation, is used as a standard.
Easy ard rapid testing providad by the ‘“No-Knob” balancing
feature of the Impedance Camparator parmits *“VITRAMON'
to perform a 100 per cent check of production lots without sig-
nificart increases in labor costs.

- i R T

* N

All G-R Products
are now coverad by a

1150 York Road, Abing'on, Pa. PHILADELPRIA
6605 W. North Ave,, Oak Paik Hl. CHICAGO
In CANADA: 93 Floral Parkway, TORONTO 15
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The types pictured and charted on these pages
possess the characteristics and the dependability to merit

your specification and your confidence.

BONDED SILICON DIODES GOLD BONDED GERMANIUM DIODES

Average
Reverse Type I:f:r';e Rectified

Current Current

pA at 'V 1N305 60
1N306 15
TN300 1N307 125

Forward Average
Current Rectified

TN300A
1N432

IN432A Peak Average Reverse

Rectified
o Inverse Current Current

IN301A

1N480

1N460A

1N303

INIDIA YHF and UHF
TN433

IN433A

N34 ] SILICON POWER RECTIFIERS

i (] Average Reverse

ING4A L ":’ve;';e I::eclihed ) Cu;rent”v
urrent max.) at
1N302 g . Amps. (125°C* mAdc

TN302A
CK863
CKE863A

Case Temperature

ACTUAL SIZE

YOUR DESIGN IS BETTER
== when you use
YOUR PRODUCT PERFORMS BETTER
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Average Reverse Pe Average Reverse Peak Average Reverse

Rectified Current i :" Rectified Current Inverse Rectified Current

Current (max.) at PIV DVEESE Current (max.) at PIV S Current (max.) at PIV
Amps. (150°C) A Volts Amps. (135°C) uA Volts Amps. (150°C) pA

!

Silicon and Germanium Diodes and Transistors « Silicon Rectifiers

Newton, Mass.: 55 Chapel St., Bigelow 4-7500

New York: 589 Fifth Ave., Ploza 9-3900

Chicago: 9501 Grand Ave,, Franklin Park, TUxedo 9.5400
Los Angeles: 5236 Sonto Monica Bivd., NOrmandy 5-4221
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iNDUSTRY REPORT — Continued

takes 1% seconds and is repeated
for each incoming point.

It is felt the Dataplotter will
enable non-mathematically trained
people to interpret the flood of
facts and figures turned out by
high speed electronic computers
and data processing equipment.
Also, hard pressed management
personnel can reduce reports,
studies, profit and loss statements,
break-even figures, or forecasts,
into comprehensive graphs much
faster and cheaper than at pres-
ent.

» Physical makeup—Except for
the memory and integrating cir-
cuits, this plotter contains the
same components and functions
found in EA’s Variplotter. Since
it was designed with compatibility
in mind, the Dataplotter can be
used without modification by com-
panies having IBM or similar out-
put equipment.

» Accuracy—Plotter is accurate to

within 0.015 thousandths of an
inch over a 30-inch pen transla-
tion. Drawings can be made on
postage-stamp size paper or 30-by-
30-inch sheets. Vacuum plate
holder prevents paper from wrin-
kling.

» Versatility—It is possible to ex-
tend plots at future dates by in-
serting original plus additional
data. Pen will retrace over first
plot and continue the graph. If
point plotting is desired. twelve
dots symbols are provided to
identify input information. Two-
pen and four-pen carriages can be
used to simultaneously plot as
many as four related variables.

» Applications—First unit manu-
factured was purchased by Pho-
tonics of Columbus, Ohio to help
plot lateral profiles of proposed
new highways. Federal Reserve
intends to use the device for pre-
paring a greater number of charts
for annual presentation to Con-

gress. Anticipated future markets
include: brokerage houses for
keeping constant visual records of
stock trends in relationship to
Dow-Jones averages; insurance
companies for preparing actuarial
graphs; chain stores for giving
hour-by-hour plot of sales as
against sales of previous day,
week or vear; factories for mak-
ing daily plots of inventory, ex-
pense and payroll data; and
topographical mapping for draw-
ing accurate profiles of terrain
features.

» (Cost—Unit is currently selling
for $22,000 with 120-day delivery.
Custom models for particular ap-
plications can be made for addi-
tional cost. By March, EA expects
to be able to provide 30-day deliv-
ery. A transistorized version of
the plotter is presently being de-
signed. A demonstration unit is
installed at the Princeton Compu-
tation Center at DPrinceton, New
Jersey.

Manometer Checks Blood Pressure in Veins

Sturdy meter now permits
measuring of blood flow
to sick person’s heart

RAPID ELECTRONIC developments
have frequently facilitated advances
in medical technology. Still another
example of this is now provided by
the recent disclosure that the Gauer
pressure manometer for measuring
blood pressure in the veins has been
in effective use at the Veterans
Administration Hospital in Dur-
ham, North Carolina.

While measurements of arterial
pressure have been commonplace,
means of measuring blood flow to
the heart have only recently been
found. The Gauer manometer,
about 12 mm in length and 3 mm
in diameter can easily be inserted
into the vein and passed up into
the chambers of the heart.

» Description — Blood pressure
variations depress a small rubber-
capped disk at the end of the

20

DOCTOR inserts tiny manometer into patient’s vein

manometer. This compresses a tiny
coil spring which displaces a pis-
ton. Soft iron, acting as the arma-
ture of a differntial transformer,

is attached to the opposite end of
the piston. As the piston position
is varied through pressure altera-

(Continued on page 22)
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NEW T/PLOTTER
CUTS VIBRATION
TEST TIME

50% to 75%

Automatically Plots Detailed
Curves of Transmissibility

e

Immediate evaluation of system
transmissibility is made possible by the
new Barry-Insco T/Plotter which auto-
matically draws a continuous curve of
transmissibility. The T/Plotter eliminates
data processing and conversion, and
ends laborious point-by-point recording,
calculating, and curve plotting. And be-
cause the recorded curve is continuous,
there is no danger of missing significant
peaks through arbitary choice of points
in the plotted curve.
How it works

Vibration pickups on the shaketable
and on the test specimen feed their a-c
voltage outputs into identical amplifiers
and rectifiers in separate channels of
the T/Plotter. The instrument’'s servo
system responds to the difference be-
tween the two voltages, which is a meas-
ure of transmissibility.

Fast scan over the entire frequency
spectrum quickly shows resonance points,
and slow scan provides detailed analysis
of these resonances, (see curves below).

4 e e
26387 o

A

o, %3893 E88 foiean i RE T LR AN SEARIIRY  JRUNE IRV

Measurement range

The T/Plotter can be sct for full-
scale ranges of 0.2, 1.0, 10, and 100.
Any standard laboratory vibration pick-
up can be used. Frequency range is
from 5 to 4000 cps. Accuracy is *+2%
to 2000 cps, =2% % above 2000 cps.
Chart speed is variable from 6 to 960
inches per hour, in 16 steps.

Released time for laboratory equip-
ment and personnel, resulting from the
faster and more accurate measurements
possible with the T/Plotter, expands the
capacity of present lab facilities with-
out adding space, shaketables, control or
metering apparatus to existing equip-
ment. Write for Bulletin 57-04 that tells
how you can cut vibration-test time 50
to 75%.

ELECTRONICS — December 1, 1957

How to design for
RELIABILITY UNDER
SHOCK and VIBRATION

A typical mobile
electronics instal-
lation as supplied
by Craig Systems,
Inc Danvers,
Mass.
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NATURAL FREQUENCY CP$

BARRY

CONTROLS

INCORPORATED

707 PLEASANT STREET,

CIRCLE 108 READERS SERVICE CARD

To protect electronic gear against
road shock during travel over
rough terrain, Barry Cup-mounts

supporting equipment racks of
mobile air-traffic-control units
combine effective protection
against high-impact shock with
eflicient isolation of vibration fre-
quencies above 45 cps. This iso-
lates the structural resonances of
the vehicle, with no amplification
of vibration from tires and springs.
In other applications, these
mounts protect against the high
transients of gun-fire shock. De-
tails of load ratings, sizes. and
characteristics — with useful data
on choosing Cup-mounts — are
yours in Barry Product Bulletin
56-02, free on request.

To protect sensitive electronic
equipment in jet aircraft against
landing shocks, while maintain-
ing in-flight vibration isolation,
mounts must be able to withstand
the severe conditions indicated by
the curves of Fig. 1. plotted from
actual measured landing shocks.
ALL-ANGL Barry Mounts, hav-
ing natural frequencies above 25
cps. keep shock displacements
within reasonable limits. Load-
deflection curves, for this family
of isolators that give protection
under high thrust loads applied
in any direction, are shown in
Fig. 2. For complete performance
dataon ALLANGL Barry Mounts,
write for Data Sheet 57-02.
o
160 S —
LOAD-DEFLECTION CURVES

&140|— MILSIZE 7 ALLANGL 15OLATOR
TYPE 864-BA

5

5120 [— = —f— —
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SALES REPRESENTATIVES
IN ALL PRINCIPAL CITIES

WATERTOWN 72, MASSACHUSETTS
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INDUSTRY REPORT — Continued

tions, the relative coupling of the
transformer changes.

The transformer functions as
one leg of a bridge circuit of a
two-stage amplifier.

Physicians hope that with fur-
ther use of the manometer many
unanswered questions about heart
failure and circulatory disorders
can be answered.

Oil Industry Looks
To Computers

Increased computer orders
brighten prospects for
petroleum progress

RAPID ADVANCES in computer tech-
nology are making better, faster
and more efficient computers an
actuality. Some industries which
previously considered the cost of
purchasing or renting high-speed
computers and the training of
personnel to be prohibitive are now
turning to electronics.

In the oil industry alone a 45
percent increase in the number of
computers now in use is predicted
by a survey conducted by Petroleum
Weelk, a McGraw-Hill publication.
The replies from electronics’ people
of 37 leading oil companies indi-
cate that 84 large and medium-
sized computers are now in use
and orders for 38 more units have
been placed.

» Conversion—Iilectronic  retool-
ing is still in the early stages. But
19 companies, recognizing the
need for an integrated electronic
program, have installed formal
committees at the policy level to
develop and administer activity.

» Application—Present computer
uses divide fairly evenly between
accounting and scientific research,
but electronics experts envision a
greater emphasis upon scientific
and operations research. Other
applications include refinery op-
erations and planning, refinery
simulation and research and de-
velopment.

All firms have made studies,
costing from $1,000 to $500,000,
into computer uses tor oil.

22

FCC Actions

» Amends tahle of tv assignments, giving channel
13 to Fajardo, P. R., taking channel 12 from Char-
lotte Amalie, Virgin Islands, and assigning it to
Aguadilla-Avrecibo, P. R., in place of channel 13.

» Changes its rules so that cutoff date for con-
solidating and designating broadeast applications for
hearing conforms to cutoff date for such applications
granted without hearing.

» Grants permission to RCA Communications for
point-to-point transmissions to and from Nicosia,
Cyprus, both directly and through its relay station
at Tangier.

> Assigns channel 12 to Mankato, Minn.; changes
offset carrier requirement for that channel from even
to minus in Brainerd, Minn., and from minus to plus
in Ironwood, Mich.

> Proposes to delete channel 227 from Tacoma, Wash.,
substitute channel 284 for 279 in Olyvmpia, Wash., and
289 for 284 in Centralia, Wash. Purpose is to add
class A channel 280 to Tacoma.

» Denies request of Maryland & Virginia Milk Pro-
ducers Association for control station of Special In-
dustrial Radio Service in urban Washington, D. C.

» Provides for licensing of Land and Mobile Radio-
positioning stations to operate speed measuring de-
vices that use cw emissions at 2,455 and 10,5625 Me.
Operation of such devices above 890 Mc continues
on a developmental basis.

P> Grants Western Union permission to increase
message rates from Gibraltar and Malta to the U. S.
and possessions, gives the telegraph company au-
thority to reduce service at one station, discontinue
15 others.

» Financing—Most of the surveyed
compuanies insist upon a projected
economic payout for computers
before placing orders.

Furthermore, 25 firms reported
that they would probably con-
tinue to rent, rather than buy,
large and medium-sized com-
puters. Eight electronics’ people
were unsure about what company
policy would be.

» Improvements—Among the com-
puter characteristics desired by
oil people are self-editing and com-
mon language features, unlimited
storage and validity checking de-
vices on all types of machines.

Transistors Slash
Telemetering Costs

As systems grow larger,
transistors reduce needs
in power and repair

TRANSISTORIZATION of multichannel
telemetering and control svstems
can save money in operation and
maintenance, according to an in-
vestigation made by the Warren
Manufacturing Co. In addition.
weight is reduced by 75 percent
(compared with tube systems) and

{Continued on page 24
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“Iﬂ" "“Im (1.0 v. RMS into 70 ohms)
W|"[ “a"ge {2-220 Megacycles. All At Fundamental)

Vari-Sweep

ALL-ELECTRONIC HIGH LEVEL
SWEEPING OSCILLATOR OR,
(with sweep off) CONTINUOUSLY
TUNED CW SIGNAL SOURCE

1.0 VRMS
INTO 70 OHMS

‘SPECIFICATIONS

Range: Fundamental frequency 2 to 220 mc, con-
tinuously variable in 10 switched over-
lapping bands. Dircct reading frequency dial

RF Output: 1.0 v. RMS into 70 ohms, metered. Flat
within =0.5 db over widest sweep and
frequency band.

Sweep Width: Continuously variable to = 307
of center frequency to maximum of at least
30mc.

Sweep Rate: Continuously variable 10 to 40 cps.
also locks at line frequency.

Attenuator: Switched 20, 20, 10, 6, and 3 db plus
continuously variable 6 db.

Power Supply: Elcctronically regulated 105 wo 125
v. A.C. 50 - 60 cycles

able, 50 kc to 50 mc.
variable, 4.0 mc to 50 mc.

locks to line frequency.

NEW KAY mtlf/éﬂ'SWfé’,U MODEL VIDEO 50

Combined Video and IF Sweeping Oscillator with Marks
SPECIFICATIONS
Frequency Range: Continuously vari-  Attenvators: Switched 20, 20, 10, 6

Sweep Rate: Variable around 60 cps;

Operates On Fundamental Frequency,
Therefore Stable Narrow-Band Sweeps

1.0 v. RMS (into 70 ohms) Output Flat
to =0.5 db Over Widest Sweep

Output Automatically Held Constant
(AGC) Over Complete Range

Variable Sweep Width (to 30 mc. PLUS)
— Variable Center Frequency

Direct Reading Frequency Dial
Accurate To ~4.0%

High Accuracy Attenuator

Sweep Repetition Rates Down to 10 cps

Price: $§@8, FOB Plant

and 3 db, plus continuously vari-

Sweep Width: Linear, continuously able 3 db.

Markers: Eight sharp, pulse-type, crystal-
positioned, internal and external
markers.

Amplitude: 1.0 v, peak-to-peak, into  Price: $695.00 F.O.B. Factory. Substi-
nom. 70 ohms. Flat within +0.5 tute markers, $10.00. Additional

db over widest sweep.

ICA
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markers, $20.00 each.

ELECTRIC COMPANY

14 MAPLE AVENUE PINE BROOK, N. J. CAldwell 6-4000 Dept. E-12
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*Original Ideal

Count On...
to Pay Off!

It’s the *Original Equipment idea . . . which simply
means that, when you’re figuring on electrical or
mechanical counters in any new product, it pays to
design them in, when you begin.

For then Veeder-Root quite likely can save you time and Series 1205
money by adapting or modifying a standard counter to Reset Magnetic Counter
your needs, instead of a special which you might specify on

your own. This solves the counter problem . . . and saves

you time in engineering, purchasing and assembly.

What’s more, you give your product new sales-advantages:

Direct-reading digits, instead of hard-to-read dials and
verniers . . . instant remote indication if needed . . .
up-to-the-minute performance records that serve

as a basis for production-Countrol, and as proof
of your performance guarantee. So don’t let
counters take a back seat in your new-product
plans. Design them in, when you begin . . .

it pays in many ways. Do you have the

newest Veeder-Root Catalog? Write

INCORPORATED
Hartferd, Conn. « Greenville, S. C. « Chicago « New York
Los Angeles « San Francisco ¢ Montreal
Offices ond Agents in Principal Cities

Series 1380 &
Box-Type Counter (Ratchet, 4-bank Counter for
Revolution, or Geared) Radio Transmission Equipment 360-degree Bearing Counter

CIRCLE 110 READERS SERVICE CARD CIRCLE 111 READERS SERVICE CARD -



VHF Transistors!
First From

PHILC

New family

vs.
Collector Voltage
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Diffused-base Transistors (MADT)*

Beta “inearity

@ Rise, Storage, Fall Time in Low mysec Range
@ High Oscillator efficiency at 200 mes
@ Amplifier gains of 10 db at 200 mes
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Here is a major breakthrough in the
frequency barrier . . . a new family of field-
flow Micro Alloy Diffused-base Transistors.
Philco MADT’s extend the range of high
gain, high frequency amplifiers; high speed
computers; high gain, wideband amplifiers
and other critical high frequency circuitry.

MADT’s are available to various volt-
age and frequency specifications for design
of high performance transistorized equip-
ment through the entire VHF and part of
the UHF spectrum. These transistors
range in f.., from 250 mc to as high as
1000 mc. MADT gains are typically 10
db at 200 mc and greater than 16 db at
100 mc. A low cost general purpose unit
is available which will deliver typically
18 db at 50 mc and 32 db at 10 mc.

Make Philco your prime source of information
for high freguency transistor applications.

Write to Lansdale Tube Company, Division of
Philco Corporation, Lansdale, Pa., Dept. E-1257

*Trademark Philco Corporation for Micro Alloy Diffused-base Transistor

PHILCO. CORPORATION

LANSDALE TUBE COMPANY DIVISION

LANSDALE, PENNSYLVANIA
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¥ high voltage counterpart &
E:I}:::I ‘o 'he 'ype 2N242 R

Sixty Volt Power Transistor

1
|
g (B I |
’§<- FEAe |
Sylvania develops a high voltage power transistor ) .
with optimum performance factors for a wide range §§
of circuit applications. ! 3 o 00 S |
n R T I e Y N T i
__(OHIU.C_W'(HH[:I IN—A:HflS "J INPuE ‘Dlll_frf I-ll Wl)}i“sr
Now Sylvania offers type 2N296, a PNP germanium alloy Input and Gain Characteristics
transistor designed for high voltage power amplifier or for Type 2N296
switching applications where supply voltages are 25-30 —— Pr——
volts. The new unit is already finding growing use in l E Y WL *‘
computer, telephone and aircraft circuits. : | H’"’“ L}Sg S
The new 2N296 is physically identical with Sylvania , 4 } T ) E % A A |
type 2N242 and can be used as its high voltage companion. P [‘ |
Here are the general features of the new 2N296 | Emm iR 77’
® 25 Watts. Max. Dissipation e 85° C Storage Temperature Transistorized DC Converter
(Mounting base maintained ¢ 100° C Junction with Type 2N296
at 25° C) Temperature (Operating)
* 2 Amps Collector Current e Temperature Gradient (from
® 60 Volts Max. Collector Voltage junction to mounting Call or write your Sylvania
o (()'I§ Sz}tu{)ation Voltage kri?se) V:i; Ei/ \:;h;;t ) representative for complete
ypica * New Welde ermetic :
® 20 Minimum Current Gain Seal Construction particulars on the new 2N296

60-volt power transistor.

; SyLvanNia ELEcTrIC PrODUCTS INC.
1740 Broadway, New York 19, N.Y.
In Canada: Sylvania Electric (Canada) Ltd.
2 Shell Tower Bldg., Montrea!

LIGHTING <« RADIO + ELECTRONICS - TELEVISION - METALS & CHEMICALS
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NEW TRANSISTOR-CURVE TRACER

has 10-AMPERE COLLECTOR SUPPLY
2.4-AMPERE BASE SUPPLY

HIGH COLLECTOR CURRENT

PNP transistor, ceilector current vs
collector voltoge w:sh constant-current

[ ] ®
Displays 4 to 12 curves per family
Esaase nzps Co”’ec;or ,swzepb is O to Ps PY
¥ 0.25.0hm ! ] -
ent S0 ey Ventcal defise. with input current from
tion is 1000 mc/div, horizontal 8.5

N 1 MICROAMP/STEP
to 200 MILLIAMPS/STEP

TYPE 375 TRANSISTOR. ClURME TRACER

i

HIGH INPUT CURRENT

PNP tronsistor, ccllector current vs
collecter voltoge with bose grounded
and canstant-current emitler steps.
Collector sweep is 0 to 1.5 v, emitter
current 200 ma/step. Yertical deflec-
tion is 200 ma/div, hoerizontel Q.1
v/div. Zero voltage is ut center scole.

|

IOW INPUT CURRENT

NPN tronsistor, coliecior current vs
collectar voltage with constant-current
bose steps. Collector sweep is O to
1.5 v, base current I microomp /steo.
Vertical deflection is |0 microomp/
div, hasizental 0.1 v /div,

I he Tektronix Type 575 traces characteristic curves for both PNP
ard NPN transistors on the face of a cathode-ray tube. Seven d tfer-

ent types of curves can be plotted. Vertical deflection is calibrated in collector curcent,

) ) ) base voltage, base current and base source voltage. Horizontal deflection is calibrated in
First shipments against o

sizeable backlog accurred collector voltage, base voltage, base current and base source voltage. Collector current
early in November. Please .

check with your Tek- supply is capable of 10 amperes from 0 to 20 v, 1 ampere from 0 to 200 v. Constant current
tronix Field Engineer or . i . . .

I;epres;;nstawe for T or constant voltage step supply to cither base or emitter is calibrated in 17 values from
ype shipping sched- . . R X

ule. 1 microamp/step to 200 milliamps/step, and in 5 values from 0.01 v /step to 0.2 v/step

with 24 values of driving resistance from 1 ohm to 22 kilohms. Input steps are adjustable
from 4 10 12 per family, with ,epetitive or single-family display.

TYPE 575 TRANSISTOR-CURVE TRACER . .. $925

ENGINEERS — interested in fur- f.o.b. Portlond, Qregon
thering the cdvancement of the

[
oscilloscope? We hove openings
for men with creative design abil- I ek,ron'x’ ’nc@
ity. Please writz Richard Rop:equet,
Vice President, Engineering. P. 0. Box 831 + Portland 7, Oregon

Phone CYpress 2-2611 « TWX-PD 311 « Cable: TEKTRONIX
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STAYS flexible
under temperature extremes

This group of hermetically sealed aircraft relays must function through a

temperature range of —70°F, to |-450°F, under prolonged frequency vibration.
They arc insulated with BH 1151 Glass Fiber Silicone Elastomeric

Sleeving to stay flexible from —90°F to -600°F. Not affected by heat ageing.

Temperature extremes, vibration, shock, rough assembly handling,
soldering temperatures — all are factors that can cause rapid failure of
ordinary insulation slecving . . . but not BH Flexible Sleevings.
Their tlex-lifc has been production tested and proved.

600°F

Pioneers 1n flexible electrical insulation tubings and sleevings, BH has a
product for practically any application. Send us a few facts
on temperatures to be encountered, unusual conditions
to be met, we'll gladly send you samples for testing.

BENTLEY, HARRIS MANUFACTURING Co.
1200 Barclay Strect
CONSHOHOCKEN 4, PPA. TrLiPHONE: TAYLOR 8-0634

BENTLEY, HARRIS
<l /'7 /]
bl

~ AALAL L2

N SLEEVINGS

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

Help yourself to
electronics’ READER SERVICE

¥ ox/ U °
it's free-it's easy-it's for your convenience

All Advertisements
New Products, and
New Literature are
numbered for your

convenience.

— NOW!—

Each Advertisement, New Product, and New Literature item is numbered.
For more information simply . . .

(1) Circle number on postpaid card below that corresponds to number at
the bottom of Advertisement or New Product item. Follow the same pro-
cedure if you desire New Literature.

(2) Print your name, title, address, and firm name carefully. It is impos-
sible to process cards that are not readable.

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

<

Some Advertise-
ments which cannot
be numbered for the

READER SERVICE
CARD due to lack of
space, must be indi-
cated by writing the
Advertiser’s name in
the space provided
at the bottom of the

card . . .

e electronics e READER SERVICE CARD

Please Print Carefully

NAME POSITION
CARD
EXPIRES  ENISTINGY -
MAR ¢ 1ST
ADDRESS 1
1 2 3 4 5 6 7 8 9 10 1t 12 13 14 15 16 17 18 19 20

21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
41 42 43 44 45 46 47 48 49 50 51 52 53 sS4 S5 56 57 58 59 60
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A CTS control can be tailored to your

specific requirement. Consult CTS
SPECIALISTS on your current variable
tesistor problems. Ask for 62 page

catalog.
ES™ COAST SUBSIDIARY EAST COAST OFFICE SOUTH AMERICA
iacgo Telephone cf 130 N. Broadway Jose Luis Pontet
bli*arnia Inc. Camden 2, New Jersey Buenos Aires, Argentina
5 2asadena Avenue Phone: Woodlawn 6-1668  Montevideo, Urugeay

ut- Pasadena, California TWX No. Camden NJ 380 Rio de Janeiro, Braazil
A.Phonz: Clinton 5-7186 Phila.Phcne: Market 7-3129 Sao Paulo, Brazil

X LA 1105

reetsville. Ontario

SOUTHWESTERN US.A. OTHER EXPORT

NADIAN SUBSIDIARY. John A, Green Company Sylvan Ginsbury

L C Meredith & Co., Lltd. 187 Parkhouse 8 West 40th Street
Dallas 7, Texas New York 18, New York
Phone: Riverside 3266 Phone:Pennsylvanic.6-8239

ome: 31)

Specialized Technical Skills—
1500 job-trained, class-trained
specialists . .. with a world-wide
reputation for delivering varia-

ble resistors exactly as specified.

Tremendous Production Facilities
—323,000 sq. ft. plant devoted

to variable resistors,

Your changing Requirements An-
ticipated—continuousresearch
develops new materials, designs
and methods to meet your new

requirements.

Economical Uniform Assembly—
on a precision mass production

basis.

Dependable Delivery—exception-

ally good delivery cycle.

Complete Line—variable resistors
for military, color and black and
white TV, radio, and other com-

mercial applications.

Variable resistors shown 2/3 actual size

WEST COAST MANUFACTURERS:

Many types of variable resistors now in production at
our South Pasadena plant. Your coil, transformer and
compression molding business also invited. Prompt
delivery. Modern versatile equipment. L. A. phone
Clinton 5-7186.

FOUNDED :5 1896

ELKHART, INDIANA

The Exclysive Specialists in Precision Mass Production of Variable Resistors




for
HEARING

AIDS

or

RECORDING

HEADS

MAGNENC AIR RECEIVER
COMPONENTS ~ 4750

302 STAINLESS CASE

B oo b

MICROPHONE
MAGNETIC 4750

COMPONENTS — 47

MAGNETIC BONE RECEIVER
COMPONENTS — &220

or ANY MAGNETIC MATERIALS JOB...

“MAGNETIC,
MATERIALS”

This 32-page book contains valuable
data on all Allegheny Ludlum mag-
netic materials, silicon steels and spe-
cial electrical alloys. Illustrated in full
color, includes essential information
on properties, characteristics, applica-
tions, etc. Your copy gladly sent free.

ADDRESS DEPT. E-96

34

You can rely on core materials like
the Allegheny 4750 components illus-
trated above, in your receivers, record-
ing heads or microphone assemblies.

In fact, whether your equipment is
small or large, the extra-broad line
of A-L magnetic materials will solve
your magnetic core problems. It in-
cludes all grades of silicon steel sheets
or coil strip, as well as Allegheny
Silectron {grain-oriented silicon steel),
and a wide selection of high-permea-

STEELMAKERS to the Electrical Industry

Allegheny Ludlum

CIRCLE 2 READERS SERVICE CARD

bility alloys such as 4750, Mumc«tal,
Permendur, etc.

Qur service on these materials also
includes complete facilities for the
fabrication and heat treatment of
laminations. (For users of elecuical
sheets and strip, our lamination
know-how is a real bonus value!)
Either way, we’ll welcome the
chance to serve you. Allegheny Ludlum
Steel Corporation, Oliver Building,
Pittshurgh 22, Pa.

STEELs FoOR THE

SLectronic AGE

Wa&D 5338
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For the record...

it's IMMEDIATE-PRINT scope photos
with the BUMONF 302

© NOW, ULTRA-FAST
TRANSPARENT POLARQID-LAND FILM FOR
HIGH SPEED RECORDING!

@ CONTACT AND PROJECTION
PRINTS- . NO IMAGE REVERSAL.

@ EASY, INEXPENSIVE CONVERSION TO
VARIETY OF STANDARD ROLL AND CUT FILMS.

@ CLICK-STOP SLIDE PERMITS

2. MULTIPLE EXPOSURES ON SINGLE
FRAME FOR GREATER FILM
ECONOMY AND EASY, DIRECT
“WAVEFORM COMPARISON.

@ FULL BINOCULAR VIEWING
SIMULTANEQUS WITH RECORDING.

@ MOUNTS QUICKLY AND EASILY
ON ANY STANDARD 5" SCOPE. NO
AﬁDITIONAL' SUPPORTS REQUIRED.

@ EASY ACCESS FOR LENS AND
SHUTTER ADJUSTMENT. & o
@ BUILT-IN DATA RECORDING SYSTEM. | TR

The Du Mont Type 302 Recording Camera provides the most convenient
and flexible means for applying the many advantages of the immediate-print
Polaroid-Land process to oscilloscope recording.

SPECIFICATIONS
Wollensak-Du Mont 75 mm /2.8 three element
lens, or 75 mm /1.9 six element lens,

Image reduction ratio 2.25:1.

Alphax #2 shutter, bulb and 1/25 to 1/100 sec.
with /2.8 lens. Alphax #3 shutter, time, bulb
and 1 sec. with /1.9 lens.

Writing rate dependent upon film used.

Mounting clamp for use on any standard 5 scope
bezel.

Type 302 with /2.8 lens $314.00

And now the utility of the Polaroid-Land process has been greatly extended
with the development of the new Polaroid-Land projection film — a
transparent base material with a specified emulsion speed of 1000 (ASA).

This new film not only permits contact and projection prints, and eliminates image
reversal, but also enables use of the Polaroid-Land process in recording
ultra-high-speed phenomena — even single transients.

Utility of the 302 is further broadened by the availability of édapter backs

Type 302 with /1.9 lens  381.00 which permit the camera to use various standard roll and cut films.
Write for full information. .. L
WHATEVER YOUR REQUIREMENTS ... DU MONT HAS THE CAMERA

i
i

TYPE 352

High-speed, single frame 35
mm featuring automatic film
advance. 8 frames/sec. au.
tomatically. Wollensak /1.5
lens, $648.00

TYPE 339

Immediate-print type utiliz-
ing Polaroid film. Special
/2.8 lens for distortion-free
images. Binocular viewing of
screen. $246.00

TYPE 299

General-purpose camera ac-
cepting backs for roll-film,
film-pack, or cut film. Con-
verts to Type 302 for Pola-
roid recording., /1.9 lens
$369.00, /2.8 lens $292.00

TYPE 296

Low-cost, general-purpose
single-frame camera. Uses
standard casette wound 35
mm film. Corrected /2.8

lens, Viewing port. $164.50

TYPE 321-A

Permits either continuous or
single-frame recording. Per-
forated or unperforated film
or paper in 100 or 400 foot
reels. Variable film drive
speeds from 0.8 to 10,800

in./min. 321.-A with /15
lens $1270.00, 321-A with
/2.8 fens $1120.00, (50 cps
models available)

® WRITE FOR COMPLETE DETAILS . ..
n T TECHNICAL SALES DEPARTMENT, ALLEN B. DU MONT LABORATORIES, INC.
CLIFTON, NEW JERSEY

ELECTRONICS — December 1, 1957
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Insulate... Hold... Protect

REG. U.S. PAT. OFF.

with SCOTCH Electrical Products!

BRAND

CONSIDER THE VARIETY: ““Scorch’ Brand Electrical Products come in many forms
... each planned to do a specific job better, easier, more dependably:

“ScorcH” Brand Pressure-Sensitive Tapes (they stick at a touch!) insulate . . . strengthen

.pad...hold ...identify. There are thermosetting tapes for maximum adhesion
and varnish resistance . .. tapes with temperature performance ranges from Class O
to Class H . . . tapes that offer dielectric strengths up to 19,000 V . . . others to fill space
requirements down to .002” thin. There are rigid and flexible epoxy resins for embed-
ment, encapsulation, and dipping.

DEPEND ON THE QUALITY: All “Scotcn” Brand Electrical Products are designed
and formulated with valuable non-corrosive features in 3M’s own laboratories—
America’s most progressive electrical insulation laboratories. Constant quality control
assures you that when you design with “ScotcH” Brand in mind, the product functions

the way you want it to.

INSULATE...
HOLD...
PROTECT...

WANT TECHNICAL ADVICE 2 Ask for a 3M Sales Rzpresentative to call.
He is trained and experienced to assist you in developing and planning your
insulation requirements. Send for free catalog of “ScotcH” Brand Electrical
Products with performance characteristics and specificztion data. Just write
on your letterhead to 3M Company, 900 Bush Avenue, St. Paul 6, Minn,,

Electricol
Products ‘
FOR INDUSTRY. ;

Dept. CA-127. ; = S5y
REG. U.S. PAT. OFF.
Sco YCH Electrical Products
BRAND
RO0UCT
7
Vi
The term “SCOTCH?” is a registered trademark of Minnesota Mining and Manufacturing Company, St. Paul 6, Minn. V\\‘\
Export Sales Office: 99 Park Ave., New York 16, N.Y, In Canada: P.O. Box 757, London, Ontario. Meseanc”
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CHECK THE OVERALL SIZE...

including switch, if needed. For practical space-saving ability,
Stackpole miniature “F” Controls lead the way — only 0.637”
in diameter behind the panel for the entire length of both
control and switch.

'IIIIIIII‘ 'II-IIIIIII-I
a
L]
]
g

! Photos show side and rear views of a Stack-
5 pole F Control with 2-pale switch. Dotted
B Jines indicate behind-panel space accupied
8 by o conventional ‘'miniature'* contral.
H
-
=
a
»
u
a
=

Notice how Stackpale's small switch size
perfectly complements the miniature control
. . .saves precious chassis space where it's
needed the mast.

WHEN IT

COMES T0

MINIATURE FEEL and HEAR THE SWITCH ACTION...

‘ for the tease-proof, positive “feel” and audible
CONTROLS...

“click” only a true snap-action switch provides. “B”~
Series switches used on “F” Controls have the same
time-proven mechanism as larger Stackpole control
switches. They’re U.L. Inspected for 1 amp. @ 125v
ac-dc; 4 amps @ 25v dc.

CHECK THE COMPLETENESS OF BOTH
_CONTROL and SWITCH LINES

Printed wiring, wire-wrap, or standard lug termi-
nals as well as fold-tab or threaded bushing mount-
ings are available on all Stackpole miniature “F”
controls. Both SPST and DPST switches can be

supplied.

miniature ‘*F’’-series
VARIABLE RESISTORS

Electronic Components Division
STACKPOLE CARBON COMPANY, Si. Marys, Pa.
In Canada: Canadian Stackpale Ltd., 550 Evans Ave., Etobicoke, Taronta 14, Ont.

FIXED & VARIABLE COMPOSITION RE3ISTORS o SLIDE & SNAP SWITCHES o IRON CORES CERAMIC MAGNETS
FIXED COMPOSITION CAPACITORS s _ERAMAG® FERROMAGNETIC CORES
HUNDREDS OF CARBON, GRAPH{TE, AND METAL POWDER PRODUCTS,

ELECTRONICS — December 1, 1957 CIRCLE 5 READERS SERVICE CARD 37



002" wide
rolled copper

conductors

thickness of

conductors

highlights

q»’f

Here’s Fine Line Etching
ce+375 Times Enlarged!

Actual Size

Tais is what Taylor means by better printed Here’s proof of why you’ll be ’
circuits . . . the unretouched photograph satistied with your printed circuits . . . if

above is an enlargement of the miniature they’re made with Taylor copper-clad lam-
. . . inates. You're assured of a uniform material,
etched test coil shown at right. Here is a

. . offering consistently satisfactory etching ...
dramatic illustration of exactly what Taylor better production rates.

means by saying rolled copper-clad laminates
give you better printed circuits. Enlarged

For more detailed information on Taylor

_ : " copper-clad laminates . . . for a discussion on
375 times, this photograph shows how the how these laminates can help you produce
.002"” wide conductors are para]lel and free better printed circuits . . . contact your
of pits, pinholes and lead inclusions. nearest Taylor sales office.

XL

" Vulcanized Fibre
INTEGRATED MANUFACTURER & FABRICATOR OF
Phenolic—Melamine—Silicone—Epoxy—Copper-Clad and FIRST AND LARGEST PROOUCER OF ROLLED COPPER-

Combination Laminates ® Vulcanized Fibre CLAD LAMINATES FDR BETTER PRINTED CIRCUITS

TAYLOR FIBRE CO., PLANTS IN NORRISTOWN, FA. AND LA VERNE, CALIFORNIA
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BRAND MULTI-
CONDUCTOR
CABLE GIVES
RCA’'S BIZMAC
SYSTEMS ...

» top signal fidelity

e freedom from cross talk

RCA'’S Bizmac Business System Units com-
bine to perform foolproof results in busi-
ness efficiency. Connecting these units are
three extremely flexible, abrasion resistant,
Turbo-Brand multi-conductor cables, cus-
tom manufactured for RCA.

RCA says, “Brand cables transmit signals
between our Bizmac units with high fidelity
and without disrupting cross talk between
signal lines.”

One Brand cable (a) transmits a five
micro-second pulse “write signal” Low
impedance drive allows transmission of
signals through 400 feet of balanced lines.
The cable has nine twisted pairs of AWG
22 color coded conductors. The shielding
of #36 tinned copper wires is braided over
the conductor assembly. The over-all jacket
is of .030” brown plastic. Another cable (b)
transmits “tape control” signals which have
a five micro-second pulse with about a
three micro-second rise time across the
conductors. Each of the 12 pairs of condue-
tors are shielded with a #36 tinned soft
copper braid, and the over-all jacket is of
.030” red polyvinyl chloride. The other
cable (c¢) transmits “read signals” that
resemble a full sine wave whose period
is 70 micro-seconds. The 12 twisted pairs
of AWG 22 conductors have a tinned cop-
per over-all shielding braided over the
conductor assembly. The over-all jacket is
of .030” black vinyl plastic.

The accumulated experience of the William
Brand & Co., Incorporated Engineering,
Research and Production Departments is
always available. You are invited to use
these services in the solution of any of your
wire and/or cable problems.

-w-|

\

P *

ol —r-onm%m\a-a—dri
- £

- g s e e

THE WILLIAM BRAND
& CO.,, INCORPORATED

TURS

WILLIMANTIC 3 @ CONNECTICUT

electrical and electronic wires and cables * har-
nesses and cable assemblies * plastic and coated
insulating tubings * lidantification markers

CIRCLE 7 READERS SERVICE CARD
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Variety—you can choose from a wide range of finishes for magnesium

Smart, modern furniture is just one example of how finishes
for magnesium are widening design horizons. Whether for
appearance, protection, or a combination of both, the right
finish is available. Magnesium can be painted, chemically
treated, electroplated, and coated with plastic or rubber.

To meet the rigorous standards set by the aircraft industry,
there are air dried and baked paint finishes with excellent
adhesion, maximum imperviousness and good wear resist-
ance. Various types of chemical pickling provide the right

paint base. Anodizing provides exceptional corrosion, heat
and abrasion resistance. In addition, any metal which can be
applied by electroplating may be deposited on magnesium.

What about your products? If you're not making use of mag-
nesium lightness, strength and durability—and the variety of
finishes for magnesium—there’s no better time to start than
right now. Contact your nearest Dow sales office or write
to us for more information. TiE pow CHEMICAL COMPANY,
Midland, Michigan, Department MA 1405M.

YOU CAN DEPEND ON

40 CIRCLE 8 READERS SERVICE CARD
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Photo: Western Electric Co., Inc.
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TOP NAME IN TROPO SCATTER

Radio Engineering Laboratories-Inc.

A subsidiary of Dynamtics Corporation of America
29-01 Borden Ave - Long Island City 1, NY
STillwell 6-2100 - Teietype: NY 4-2816

Canadian representative: AHEARN & SOPER CO - 384 BANK ST- OTTAWA

Detailed information and technical data on the
tropospheric scatter radio equipment for four major
projects has recently been published by REL.

Entitled Top name in tropo scatter, this manual
describes the radio apparatus developed and
manufactured by REL for the first major project,
Polevault; for the largest, White Alice; for
AN/FRC-39; and for the Texas Towers,
AN/FRC-56.

If you have a specialized interest in this field, a free
copy is yours for the asking from REL, world leader
in tropo scatter equipment.

Creative careers at REL await a few exceptional engineers.
Address resumes to James W. Kelly, Personnel Director.

REL

CIRCLE 9 READERS SERVICE CARD 41
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Behind the quality of Phelps Dodge I'ORMVAIR...

Abrasion resistance Fitm flexibility
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Solvent resistance

PHELPS DODGE 0PPE PHUDUBTS

CORPORATION
'INCA MANUFACTURING DIVISIO

FORT WAYNE, INDIANA

ELECTRONICS — December 1, CIRCLE 11 READERS SERVICE CARD

Phelps Dodge Formvar magnet
wire has a high quality and
balance of essential properties
that are the result of carefully
controlled testing throughout the
manufacturing process. These
balanced properties offer greater
abrasion resistance, exceptional
film flexibility, improved solvent
resistance and high product
uniformity—factors that serve to
make Phelps Dodge Formvar the
standard “‘yardstick’’ for the
electrical equipment industry.
Phelps Dodge Formvar is
available in round, square

and rectangular shapes.

Any time magnet wire is your
problem, consult Phelps Dodge
for the quickest, easiest answer!

FIRST FOR
LASTING QUALITY
—FROM MINE

TO MARKET!

43



:F' +— PRECIOUS METAL s "
§ .

For Contacts
Which Don’t Exist
Look to

GENERAL PLATE

SINGLE TOP-LAY STRIP STOCK (TOP)
DOUBLE INLAY STRIP STOCK (BOTTOM)

OVERLAY PART TOP-LAY PART

You can profit by using General Plate clad metals.

44 CIRCLE 12 READERS SERVICE CARD

CLAD CONTACT TAPE ASSEMBLIES

T~ 511 o

SERRATED BACKING FOR IMPROVED WELDING

Paradoxical statement? Not at all — it’s merely another way of
saying that at G.P. you’re not limited to yesterday’s thinking in
solving tomorrow’s contact problems.

For beyond the tremendous variety of contacts already in produc-
tion at G.P., are the know-how of G.P. engineers and the versa-
tility of G.P. clad metals which combine to offer you better contact
performance at lower cost.

Here are a few examples of new contact ideas which are now in
commercial use at G.P.

Clad Electrical Contact Tapes — designed for high speed mechanized
assembly — ideal for miniaturization — give increased perform-
ance at reduced cost.

New Metal Bonding Processes offer improved contact ma-
terials — include silver cadmium oxides, refractory metal mixtures
and platinum group metals, as well as all regular silver materials.
New Clad Button Projection — designed and produced to meet
your specific application requirements — facilitate easier welding,
provide better conductivity.

Single and Double Inlay-Overlay-Top-Lay made by G.P.s
new exclusive P.T. cladding process — achieves permanent bond-
ing of preferred contact metals to practically any malleable base
metal without intermediate bonding agents.

Trimetal Clad Projection Welding Contacts — a copper conduc-
tor between contact face and buacking -~ provides higher specific
heat with lower surface temperatures — gives greater contact ca-
pacity and longer life at lower cost.

SPECIAL PROJECTION BUTTON CONTACTS

SILVER

s g 4

——— CONTACT MATERIAL

-—— BASE METAL

COPPER

~4—————- BASE METAL

< SILVER
~——— BASE METAL

With 41 years of General Plate metal cladding experience behind
the emphasis now being put on G.P. electrical contacts, it will pay
you to investigate. Technical data bulletins are available on request
—Jjust let us know what types of
contacts you are interested in.

METALS ¢ CONTROLS B CORPORATION

General Plate Division 1312 Forest Street, Attieboro, Mass.

FIELD OFFICES: NEW YORK. CHICAGO, DETROIT. MILWAUKEE. LOS ANGELES

CIRCLE 13 READERS SERVICE CARD-—»



“Tra n;itron

) [ ] 7 ACTUAL
Trans istors -

Features ... .. for high /)

temperature
operation

o Low | o, typically under .02 pa
e Operationto 175°C
e 200 mw Power Rating

Transitron’s NPN silicon transistors are de-
signed for a wide range of small signal ap-
piications in the power range up to 200 mw.
They will provide dependable operation up
to 175°C in circuits such as RF and. IF

.pe amplifiers, video and audio amplifiers, servo
¢ Excellent StOb'hty control, switching, and many cf)thers.

e High Frequency Operation
e High Temperature Tested

* Welded Hermetic Seal Manufactured by diffusion in the liquid phase

during crystal growth, these transistors are
essentially free of parameter drift and in-

Maximum stability common in conventional grown
Mg fegximun Typical v junction transistors. Through close process
Emitter Voltage Cut-off  Current at 25°C control, these units have exceptionally low
Current Vve Peak Frequency at Ve Max. . .
Type Gain, B {volts) {mec) {ua) I.. up to their maximum voltage and tem-
perature ratings. As a result, performance
ST42 40 45 " 5 reliability can be achicved even at higher
ST32 40 30 n .5 voltage levels.
ST12 40 15 n 5
$T33 30 Eo 7 Is For envnronm_cntul stability, extensive tem-
sT13 30 15 17 5 perature cycling and storage as well as
mechanical and hermetic seal tests are in-
ST‘;‘ 28 45 10 -5 cluded as a regular part of the manufactur-
ST31 2 30 10 5 3
. n ocess.
STIM 20 15 10 5 Ing process
2N332 9 45 7 50
2N333 18 45 9 50
2N334 18 45 n 50
2N335 37 45 10 50

Send for
Bulletin TE-1353

Trangitron

electronic corporation °* wakefield, massachusetts

‘Transistors Diades Regulators Rectifiers




A versatile DC supply
for men who design
or test electrical and
electronic equipment
prototypes

Do you design or test “prototypes?” If so, and you’re
seeking a laboratory source of high-current DC voltage,
it will pay you to use the “DC Solavolt.” It’s a moder-
ately-priced, adjustable, regulated dc power supply that
provides unusual stability with intermittent, variable,
or pulse loads. Qutput voltage is regulated to within
*+1% though supply voltage may vary as much as
+10%. Ripple is held to 0.1% or less.

Electrical specifications of the six stock “DC Sola-
volts” available appear in the table below:

All Inputs 100-130 volts, 60 cps

Catalog Regulated Ru'fed Loadings Ripple*
Number Adjustable in Amperes Voltage—
COMPACT, CONVENIENT three-high stacking of the new adjustable of Output At max. At min. % of
Sola Constant Voltage DC Pcwer Supply is showr. in the typical Stock Voltage Voltage Voll‘uge Total
laboratory bench setup above. Below, engineer “dials” specific Units Range Setting Setting Output
‘t‘est voltage d’e,sued from each of the three standard models of 28510 5.35 7.0 7.0 0.10
DC Solavolts” shown.
28520 25-60 4.0 6.0 0.05
28530 30-90 2.8 4.0 0.04
28540 60-180 1.4 2.0 0.03
28550 150-250 1.0 1.5 0.02
28560 250-400 0.6 0.75 0.02

*Figures in this column cover ripple voltages measured at full rated load
.and input of 115 volts.

Along with these laboratory standards of perform-
ance, the DC Solavolt offers compactness, low weight,
high efficiency, and high short-time overload capacity.
All stock models occupy only 7” of height and 124" of
depth on a standard 19” relay rack frame. There are
no tubes to replace, no compensating adjustments are
needed, and no maintenance is required. Carrying han-
dles, available as accessory equipment, provide “one-
man” portability and self-stacking. Your local electronic
distributor, who stocks the DC Solavolt, will be happy
to give you further information.

Write for Bulletin
SOLA ELECTRIC CO.
4633 W. 16th Street, Chicago 50

S © L/A\\ DC%’;[%ES

CONSTANT VOLTAGE TEANSFORMERS o LIGHTING TRANSFORMERS ¢ CONSTANT VOLTAGE DC POWER SUPPLIES
SOLA ELECTRIC CO., 4633 West 16th Streat, Chicago 50, Illinois, Blshop 2-1414 e BRANCH OFFICES: Boston, Mass.; Cleveland, Ohio; Kansas City,.
Mo.; Los Angeles, Calif.; New York, N. Y.; Philadelphio, Pa.; San Francisco, Calif.; Wallingford, Conn. ® Representatives in Other Principol Cities
Sola Electric (Canade) Lid.; Toronto 17, Ontario: 102 Laird Drive, Mayfair 4554 ¥ )
e : e oty )
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Now . . . printed circuif component mounting
SECURELY —RAPI/DLY

The A-MP Component Tip provides these new advan-
tages to manufacturers using printed circuit techniques:

« eliminates the need for eyelets or thru-plating on two-sided boards
. prevents cold solder problems by eliminating any movement of
the component during dipping cycle
permits bridging or offsetting of components—for air circulation
and elimination of temperature influence
» design promotes solder-wicking and uniform solder deposit
« protects fine semi-conductor leads from heat and assembly damage

AMP-engineered, high-speed, automatic tipping machines provide
an easy and economical method for applying A-MP Component Tips
to leads of single-piece or belted components.

Additional Information is available on request.

. ~ D O r P g @ [

GENERAL OFFICES:

3340 Eisenhower Boulevard, Harrisburg, Pa.

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

CIRCLE 15 READERS SERVICE CARD
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SUPER AN

Day
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The color film that changed the standards of
still photographers everywhere is now available

as a 16mm motion picture stock.

® This premium color emulsion, widely accepted and acclaimed in
still work, has been made available in 16mm width for motion picture
photography. Its speed of 100 makes it the most useful film for all
phases of industrial cinematography where speed and superb color
renditions are called for. Super Anscochrome’s improved curve
conformity, characteristic of all Anscochrome emulsions, provides

a color balance that has never been achieved in any other color film.
It combines high speed, good latitude, clean highlights and superior
shadow area penetration—all so desirable for high speed motion
analysis, stress studies and data recording as well as routine work
where a reserve of speed is needed. And, Super Anscochrome’s high
speed does not mean a loss of quality. Its design is such that the
speed becomes an added feature to the already outstanding
characteristics of Anscochrome emulsions.

Also available in 35mm and 70mm. Ansco, Binghamton, New York.
A Division of General Aniline and Film Corporation.

1 Super Anscochrome |
! 16 mm Film !

CIRCLE 16 READERS SERVICE CARD CIRCLE 17 READERS SERVICE CARD —»
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All Electronic

MICROWAVE
SWEEP
GENERATOR

e Dynamic Measurements,Rapidly
¢ High Power Source

1,000 to 15,000 mc

MEASUREMENT OF VSWR OR PERCENT POWER REFLECTION

=44

E.‘..
1
“~
-
“
i
.
.
»
-“
3
(3
o ik

. T
[N REN
Reflecte.
Power

Frequency _

ATTENUATION MEASUREMENT

Broadband attenuation measurements are easily made with an ESG
and Rapid Scan Ratio-Scope. (Model VS-1). Attenuation of the unit
under test is read directly on the ratio-scope indicator. Attenuation
measurements can be made either at single frequency or over a
band of frequencies (ESG sweeps its full frequency range).

MEASUREMENTS OF @

FILTER ALIGNMENT AND BANDPASS MEASUREMENTS

Because of the ESG's rapid sweep, the complete characteristics of a
filter can be observed and measured instantaneously, utilizing a
standard oscilloscope. The ESG's high power output enables deter-

e | . mination of the filter's offband response. Dynamic measurements
( \ g °: across the entire frequency range of the filters are possible because
.0 —®:%9 the stable backward wave oscillator in the ESG sweeps the fuli

frequency range of the filter.

ANTENNA PATTERN MEASUREMENTS

Polarad Model ESG Microwave Sweep Generator utilizes stable backward
wave oscillators to make possible rapid dynamic tests of broadband and
narrowband microwave systems and components. This instrument covers the

(Lo ] W.N.7.\o D /N ACTION frequency range from 1000 to 15,000 mc by use of 7 interchangeable micro-
20, s wave oscillator units, each of which can be purchased separately. The ESG
EN rpuiat can be externally modulated, providing a pulse rise time less than 0.15
microsecond.
v details.
POLARAD ELECTRONICS Corntact Polarad or your nearest Polarad representative for complete det
Polarad Model VS-1 Rapid Scan Ratio-Scope is available to provide visual
CORPORATION presentation of VSWR and attenuation.
43-20 34th Street, Long Isla it w
» Long Island City 1, New York SPECIFICATIONS : Basic Unit: Model E-8
REPRESENTATIVES: Abington, Albany, Atlanta, Baltimore, Boeing INTERCHANGEABLE PLUG-IN UNITS
Field, Chicago, Clevel.and, Dayton, Denver, Detroit, Englewood, MODEL  FREQUENCY RANGE POWER OUTPUT MODEL  FREQUENCY RANGE POWER OUTPUT
Fort Worth, Kansas City, Los Angeles, Orlando, Portland, Roch- Model €1 1,000to 2,000 mc 80 to 1,000 mw | Model £-C2 4.800t0 9,600 mc 20to 150 mw
ester, St. Louis, Stamford, Sunnyvale, Syracuse, Washington, D.C., Model £12 1.600to 3200mc 80 t0 1,000 mw | Model EXI 6,500 to 11,000 mc 20 to 100 mw
Westbury, Westwood, Wichita, Winston-Salem, Canada: Arnprior, Model E-S1 2,000 to 4,000 mc 80 to 800 mw | Model £-X2 7,500 to 15,000 m¢  15to 40 mw

Ontario. Resident Representatives in Principal Foreign Cities. Model E-C1 3,600 to 7,200 mc  25to 400 mw




CODE MODULATED
MULTIPLE-PULSE
MICROWAVE

SIGNAL GENERATOR
950=-=10,750 mc

Uy Hitvg 1 Givls HIVUBY Ik uiiiviit,

Generates multi-pulse modulated
carrier for missiles, beacons
radar, DME, Tacan, Loran.
provides 5 independently
adjustable pulse channels.
Variable pulse width, delay

and repetition rate; and

pulse time modulation.

e FOUR INTERCHANGEABLE MICROWAVE
SPECIFICATIONS: | : i { OSCILLATOR UNITS

Frequency Range:
Band 1: 950 to 2400 mc.
Band 2: 2150 to 4600 mc.
Band 3: 4450 to 8000 mc
Band 4: 7850 to 10,750 mc
Frequency Accuracy: +1%
RF Power Output: 1 milliwatt
(0 DBM)

Attenuator:
Output Range: 0 to —127 DBM
Output Accuracy: +2 db
Output Impedance: 50 ohms
nominal
RF Pulse Characteristics:
a.Rise Time: Better than 0.1
microsecond as measured be-
tween 10 and 90% of maxi-
mum amplitude of the initial
rise.
. Decay Time: Less than 0.1
microsecond as measured be-
tween 10 and 90% of maxi-
mum amplitude of the final
decay.
Overshoot: Less than 10% of

o

o

initial rise.
internal Pulse Modulation:

No. of Channels: 1 to 5 inde-
pendently on or off

Repetition Rate: 40 to 4000 cps.

Pulse Width: 0.2 to 2.0 micro-
seconds

Pulse Deiay: 0 to 30 microsec-
onds

Accuracy of Pulse Setting: 0.1
microsecond

Minimum Pulse Separation: 0.3
microsecond

Initial Channel Delay: 2 micro-
seconds from sync. pulse

Internal Square Wave: 40-4000
pps (separate output)

Pulse Time Modulation:
Frequency: 40-400 cps any or

all channels
Required Ext. Mod.: 1 volt rms
min. ’
Maximum deviation: +0.5 mi-
crosecond Model B

Power Input (built-in power sup-
ply) 105/125 v. 60 cps 1200
watts.

PRECISION OSCILLOSCOPE WITH BUILT-IN
* WIDE BAND RF DETECTOR

T P FIVE INDEPENDENTLY ADJUSTABLE
maximum amplitude of the { ! PULSE CHANNELS

Contact your Polarad representative or write
to the factory for detailed information.

POLARAD ELECTRONICS CORPORATION

43-20 34th Street, Long Island City 1, New York

POLARAD IN ACTION REPRESENTATIVES: Abington, Albany, Atlanta, Baltimore, Boeing Field, Chicago, Cleveland, Dayton,

Denver, Detroit, Englewood, Fort Worth, Kansas City, Los Angeles, Portland, Rochester, St. Louis,

» L]
'°v,~ "““\\“ Stamford, Sunnyvale, Syracuse, Washington, D. C., Westbury, Westwood, Wichita, Winston-Salem,

Canada: Arnprior, Ontario. Resident Representatives in Principal Foreign Cities.
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ROBINSON CONTROL IS RELIABILITY CONTROL

ot A

—— -

POWER TUBE FAILURE during
environmental testing of the Servo-
Amplifier in the flight stabilization
system of Chance Vought's F8U-1
Crusader.

ENGINEERED MOUNTING SYSTEM:

Robinson Model 1514 all-metal light-weight
mounting system to protect entire Servo-Amp-
lifier assembly. Highly damped Met-L-Flex
resilient elements are incorporated in an op-
posed cushioning design. Resulting center-of-
gravity suspension system assures all attitude
protection for power tube and other electronic
components.

The Servo-Amplifier assembly was isolated with no
increase in over-all equipment dimensions.

SPECIAL FEATURE:

Range of environmental protection is ex-
tended by screened cooling apertures designhed
as part of the combined chassis and mounting.

PERFORMANCE:

Natural frequency of the mounting system
is between 15-21 c.p.s. After 15 G drop tests
on all six sides, there was no loss of isolation
efficiency which remained as high as 90% at
55 c¢.p.s. with .060 inches excursion.

RESULT:

1. Increased operational reliability of Chance
Vought's supersonic Crusader.

2. Another contribution to the weapons sys-
tem reliability program pioneered by Chance
Vought Aircraft, inc. in cooperation with
Robinson engineers.

ROBINSON

AVIATION, INC.

Teterboro, New Jersey
West Coast Engineering Office, Santa Monica, California

«— CIRCLE 18 READERS SERVICE CARD CIRCLE 19 READERS SERVICE CARD
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FREQUENCY

STANDARDS

*314” high
400 - 1000 cy.

PRECISION FORK UNIT

TYPE 50
Size 17 dia. x 3%"” H.* Wght., 4 oz,
Frequencies: 240 to 1000 cycles
Accuracies:—

Type 50 (+.02% at —65° to 85°C)
Type R50 (+.002% at 15° to 35°C)
Double triode and 5 pigtail parts required
Input, Tube heater voltage and B voltage

Output, approx. 5V into 200,000 ohms

FREQUENCY STANDARD
TYPE 50L
Size 3%"” x 4%"” x 5%" High
Weight, 2 lbs.
Frequencies: 50, 60, 75 or 100 cycles
Accuracies:—
Type 50L (+.02% at —65° to 85°C)
Type R50L (+.002% at 15° to 35°C)
Output, 3V into 200,000 ohms
Input, 150 to 300V, B (6V at .6 amps.)

il
ﬁ
*314” high

400 to 500 cy.
optional

PRECISION FORK UNIT
TYPE 2003

Size 1% dia. x 4%” H.* Wght. 8 oz.
Frequencies: 200 to 4000 cycles
Accuracies:—

Type 2003 (+.02% at —65° to 85°C)

Type R2003 (+.002% at 15° to 35°C)

Type W2003 (+.005% at —65° to 85°C)
Double triode and 5 pigtail parts required
Input and output same as Type 50, above

FREQUENCY STANDARD
TYPE 2005
Size, 8" x 8 x 7%"” High
Weight, 14 lbs.

Frequencies: 50 to 400 cycles
(Specify)

Accuracy: +.001% from 20° to 30°C
Output, 10 Watts at 115 Volts
Input, 115V. (50 to 400 cycles)

FREQUENCY STANDARD
TYPE 2007T
TRANSISTORIZED
Size 1%” dia. x 432" H.* Wght. 7 ozs.

Frequencies: 240 to 1000 cycles
Accuracies:—Same as 2003, above
Type 2007S—Silicon type
Input, 28V.
Output, Multitap, 75 to 100,000 ohms

*3%*” in 2007S, 400 to 800 cycles.

FREQUENCY
STANDARD
TYPE 2121A

Size
837 x 19” panel
Weight, 25 lbs.

Output: 115V
60 cycles, 10 Watt

Accuracy:
+.001% from 20° to 30°C

Input, 115V (50 to 400 cycles)

e
| ==
i

FREQUENCY STANDARD
TYPE- 2001-2
Size 8% x %" 2 6" H., Wyht. 26 oz.

Frequencies: 200 to 3000 cycles
Accuracy: +.001% at 20° to 30°C
Output: 5V. at 250,000 ohms
Input: Heater voltage, 6.3-12-28
B voltage, 100 to 300 V., at 5 to 10 ma.

FREQUENCY
STANDARD
TYPE 2111C

Size, with cover

10" 217" x 9" H.
Panel model

10" 2 19" x 8% H.

Weight, 25 lbs.

Frequencies: 50 to 1000 cycles
Accuracy: (*.002% at 15° to 35°C)
Output: 115V, 75W. Input: 115V, 50 to 75 cycles.

ACCESSORY UNITS
for TYPE 2001-2

L —TFor low frequencies
multi-vibrator type, 40-200 cy.

D—For low frequencies
counter type, 40-200 cy.

H—For high fregs, up to 20 KC.
M—Power Amplifier, 2W output.
P —Power supply.

This organization makes frequency standards
within a range of 30 to 30,000 cycles. They are
used extensively by aviation, industry, govern.
ment departments, armed forces—where maxi-
mum accuracy and durability are required.

WHEN REQUESTING INFORMATION
PLEASE SPECIFY TYPE NUMBER

American Time Produets, Ine.

580 FIFTH AVENUE, NEW YORK 36, N. Y.
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PYLE Sfﬂf'ﬁﬂej§ CONNECTORS

4

Assure long-lasting protection of \

vital connections under a wide range

of extreme environmental conditions

Currently establishing itself as a performance
leader in the missile systems field, Pyle-Star-
Line connectors offer engineers an entirely new
line of electrical connectors for universal mili-
tary and industrial use.

With characteristics of construction and per-
formance never before combined in compact,
rugged, lightweight standardized connectors,
they exceed NEC requirements and classes
A, B, C and E of military specifications MIL
C-5015C.

FEATURES

Tough, lightweight shell: Strength comparable to mild
steel, yet weighs only V3 as much.

Anodic coating: Gives shell toughness of case-hard-
ened steel. Tokes up to 1800 volts to penetrate coating.
"Sandwich' insulation: Silicone laminate floats be-
tween two rigid discs. Silicone disc absorbs shock, lets
contacts align themselves freely; rigid discs impart just the
right amount of restraint, Gives all advantages of both
flexible and rigid mountings.

Chamber sealing: Silicone insulation disc positively
and completely prevents water, gas, moisture or dust from
passing into shell.

Wide range of pin and socket configurations:
Configurations from 2 to 100 poles available. Within each L
form size all inserts are interchangeable and reversible.

Environmental Limits of Pyle-Star-Line connectors
Temperoture | —8o F.to 225 F. 5
Pressure 300 PSI Externcl, 200 PSI Internal
Chemical Resistance Most acids, most alkalis, oil
" Corrosion Resistance | Salt Spray: 300 days without failure
Dust Resistance Exceed _re—q_u.irements of MIL C-5015C
Shock Resistance | 50G Minimum
| “Vibration T Exceed 20G to Method Il of Mil C-5015C
T Humidity & Moisture Resistance |  Exceed Class E. Spec. of Mil C-5015C |
" Air Leakage Meet Class E Spec. of Mil C-5015C

Write today for complete specifications.

the PYLE-NATIONAL company
R Where Quality is Traditional
g - 1330 North Kostner Avenue, Chicago 51, lllinois

District Offices and Representatives in Principal Cities of the United States
CONDUIT FITTINGS « CIRCUIT CONTROLS « LIGHTING EQUIPMENT
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How You Can Save Time
Estimating Leakage Factors
for Magnetic Circuits

Computing even approximate values for
leakage flux in magnetic circuits is a time
consuming job. The research department
of Indiana Steel recently undertook a se-
ries of studies, supported by the U.S. Air
Force, to simplify these computations.
Dr. R. K. Tenzer reported the results of
this work, which reduce the time in com-
puting leakage flux up to 909, by dimin-
ishing the number of mathematical oper-
ations necessary.

The investigations were done on circuits
with permanent magnets; the results were
also found applicable to unsaturated
electromagnetic circuits when the coil-
covered parts were treated as permanent
magnet parts.

After checking values obtained by this
method with actual measured values for
many Type I, II, and III magnetic cir-
cuits, deviations were found to be less
than = 109,.

Leakage Flux, Leakage Factor

Because of magnetic leakage, only a part
of the total flux through the neutral zone
of the permanent magnet is found in the
air gap. The difference between these two
values is known as leakage flux. Mathe-
matically this is:

DL = P1 — ¢ N

In practical design, leakage is best con-
sidered as a factor stated thus:

e =2=149 @)

by 7]

For simplification, the flux can be as-
sumed to follow three basie, probable
paths: ¢, between parts a, ¢ between
parts b, and ¢, along part ¢. The equation
above then becomes:

b0+ o5 T & de
- (3)

With ¢ = mmf X P, this formula can be
written:

_ 1 (mmfs

=1+ P, \mmf,

=1+ —

P

4)
mmfy
mmf,

+

Py + mmfy Pc) .

mmf,

52

Letting the mmf ratios be denoted by K,
o=l Pi (K,,P,, + KPPy + K,Pc) .

[
(5)

This becomes the basic equation for nu-
merical calculations of leakage factors
after introducing simple expressions for
leakage permeances and mmf ratios.

Simplified Leakage Permeances
The following formulas have been found
satisfactory for leakage permeances be-
tween soft steel parts:

a .
Pai=1TX%X U, X mwhere U 1?6)
cross-section perimeter;
U,
P,=14 Xb X V_c+'25 )

where U,/c is greater than .25 and less
than 4. The total length of part b is used.

Since permanent magnets have a neutral
zone which does not contribute to leak-
age, the value of 2/3 of the magnet’s
total length is used when computing leak-
age permeances—this is the effective
length a’ and b’ to compute P’; thus the
two equations above become:

.67a

Pla = 1.7 [.711'6,7—‘1_|_—L‘7 (63.)

and

P, 14x67bJU"+25 67 Py
(7a)

When part ¢ consists of a permanent mag-
net (Type II1) its permeance can be cal-
culated as:

Pan= fonlax 8)

The permeance of the air gap itself is
Pﬂ = AB/LI’ . (9)

Simplified MMF Ratios
Simplifying the mmf ratios is done by neg-
lecting the reluctance in soft steel parts;
S0

mmf, = mmfy, = mmf,or K, = K, =
(mmf, = 0so K. = 0). (10)
Since the mmf along permanent magnet
parts is not constant, integral values
(mmf) are used. Experiments showed that
2/3 of the mmf, was the effective mm/ for
leakage flux between permanent magnet
parts; thus

mmf, = mmfy = mmf. = 2/3 mmf,
or
K, =K, =K. =2/3. 11
Basic Formulas

By inserting the permeances for soft steel
into equation (5), the general formula
becomes:

a
1+—(K X 17 Us 7+ K,
X14b‘/U‘+25+K X .5 U .
(12)

This formula contains only constants and
dimensions; and by the two following rules
this can be modified into the three basic
equations for the Type I, Type II, and
Type III circuits.

Rules: (1) For leakage flux paths between
soft steel parts, use total lengths and con-
stant K of 1. (2) For leakage flux paths
between permanent magnet parts, use
2/8 of lengths and K of .67.

The following provide the leakage factors
for the three types of circuits:

Type 1:
_ L, .67a

¢ =1+ 40X 67T X 17 Vs g
Type 11:

¢=1+—(17U e Al
67><14b\ + 25)
Type 1I1:

a_1+A (17Ua+L

+14bv + .25 4+ .67 X . Uc)

For variations on these basic formulas,
write today for the April-June issue of
Applied Magnetics which also shows ex-
amples of the formulas in use.

NEW DESIGN MANUAL READY

Write today for your
copy of the newest edition
of the Indiana Permanent
Magnet Design Manual
No.6.WritetoDept.A-12.

OF PERMANENT MAGNETS

In Conada . ..

CIRCLE 22 READERS SERVICE CARD
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THE INDIANA STEEL PRODUCTS COMPANY

VALPARAISO, INDIANA

THE WORLD’S LARGEST MANUFACTURER

The Indiana Steel Products Company of Canada Llimited, Kitchener, Ontario

INDIANA
PERMANENT
MAGNETS
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10MFD — 100V
85°C
2x2x11/8

8MFD — 200V
85°C
2x2x11/4

SMFD — 100V
°C

il

PLUG
IN
.IMFD

PRINTED
CIRCUIT
.27MFD

1IMFD —~ 100V
50V 85°C
5/16 x 3/4 x 3/4

11/16 x 1-3/4

JIMFD — 100V
85°

100V
5/8 x 1-5/16 x 1-1/4 3/8 x 1-3/8

At last!
Mycon Plastic

Capacitors
up to 150° C!

e Reliability proved
e Rated for infinite long life
e Insulation resistance 1 x 10'* OHMS

Wire, write or phone for complete catalog today!

SOUTHERN ELECTRONICS

150 West Cypress Avenue, Burbank, California

NEW DISTRICT OFFICE: 1186 Broadway, New York City Pnone OR 9-2770

PIONEERS IN CUSTOM CAPACITOR ENGINEERING

ELECTRONICS — December 1, 1957 CIRCLE 23 READERS SERVICE CARD

85
1-3/4 x 1-1/4 x 1-1/8

4=

£ B

2MF085—° 100V
1-3/16 x 1-1/16 x 11/16

OIMFD :CIOOV
3/16 x 3/4

Derated at 125°C as follows:

100 voits — 50%
200 volts — 50%
300 volts — 3314%
400 voits — 33%2%
500 volts — 20%
600 voits — 16%

Tested and proved! Only
Southern Electronics Corporation
has developed a test procedure
which Insures buiit-In reliability!
For your most exacting
requirements—be sure—

always specify S.E.C.

SUPER MYCON CAPACITORS
Tolsrance to 1% —lowest
temparature coefficlent. Superier
insulation resistance at high
ambient temp. Good stabllity
compatible with material.

POLYCON

CIRCLE 24 READERS SERVICE CARD-—»-



A chopper amplifier extends the range cf this null-
reading VT'vM dcwn to 0 + J.01 DC volt. An
Airpax Tyoe 175 choprer modulates the mout signal
at 60 CPE so that it >an readilv be amplified and
then the choape- synchronously rectifies -he signal
and returns is “o tke L'C portion of the meter.

Here is ancthe- example of how a reliaslz chopper
helps provids the stability essential t¢ modern
electronic 2cumiprient. This particular inst-ument is
one of the p-2ds.or. laboratory meters devzloped by
John Fluke Manufacturing Co., Seattle, Weshington.

Type 175 chopper is one of the Airpax family of
minicture choppers. For full details just write to

=y —

~ ceM>Auv

—— ——>
_ ——

ENGINEERS

MIDDLE RIVER BALTIMORE 20, Mp,

of this
Differential
Voltmeter

CHARACTERIS
OF TYPE 175 CHOPPER

Drive

Frequercy - - - - . 60 43 CPS
Voltage - - - 6.3 4 0.6 RMS volts

Contacts
Dwell Time - 167 3 10 electrical deg.

Balance - -  within 15 electrical deg.
Phase anglz - 20 4 5 electrical deg.
Voltage - - - up to 100 DC volts
Current - - . . . . up to 2 MA
Noise - - - 50 microvolts average
Life - - - - - - . 2000 hours

Hermeticclly sealed for trouble-free
operation in any atmosphere,
hum dity, or altitude,




It gets pretty rough at sea somelimes —
especially when they’re screaming for “that
certain wire or cable”. So how do you get
home with the right answer? Well, if you're
a thinking man (and we’re sure you are),
you think of PHALO . . . the custom wire
and cable house who have helped more people
in your position than almost any firm in the
country.

PLASTICS CORPORATION
- Corner of C cial Street
WORCESTER, MASSACHUSETTS

ELECTRONICS — December 1, 1957

Set the compass for home, engi-
neer, call for PHALO and ease

the tension!

Here’s one way to keep out of
trouble — Get This Catalog!

CIRCLE 25 READERS SERVICE CARD
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Another Example of CREATIVE MAGAMP ENGINEERING By Westinghouse

December |, 1957 — ELECTRONICS
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you cAN BE SURE...iF w’sWCStinghouse

CIRCLE 26 READERS SERVICE CARD 57
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World’s Lightest Magnetic Amplifier
Regulator Unit. .. Capable of Voltage
Regulation Plus or Minus 1 Volt up to 120°C.

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

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

range of temperatures and altitudes on aircraft and
guided missiles.

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

the unit occupies less than one cubic foot and

weighs only 62 pounds. By designing reactors that

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

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

This is an example of Westinghouse creative

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

*TRADE-MARK J-22030

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

ouTPUT

28 volts at 200 amperes
FREQUENCY RANGE

380 to 420 cps

RIPPLE

1.5.volt peak ripple
TRANSIENT RESPONSE
0.2-second maximum
EFFICIENCY

Minimum of 80% at full load
PERFORMANCE

As specified in MIL-E 5272 A

LIFE
1,000 hours minimum with no
maintenance or adjustments.

XL

A (s)
- c
= “
*@m



Foremost in the application of Electronics

7

IN AVIATION over 30 Air

Forces rely on Marconi radio,
radar or navigational aids. For over
three years Marconi’s have been in
quantity production with Doppler
navigators for British and Common-
wealth Governments.

. INTELECOMMUNICATIONS
The Post and Telegraph Authorities
of some 80 countries use Marconi
telecommunications equipment,

AT SEA Marine communication
and radar equipment for navies A
and merchant {leets. Marconi
navigation beacons are to be found
on all the main shipping routes
of the worid.

IN BROADCASTING
AND TELEVISION

The Broadcasting Authorities
of 759%, of the countries of
the world are using Marconi
sound broadcasting or tele-
vision equipment.

IN VALVES AND CRYSTALS
Valves of all powers and types, mag-
netrons, klystrons, stabilovolts, travel-
ling wave tubes and television camera
tubes. Crystals for all requirements
up to the highest grade unit employed
in frequency measuring.

IN RADAR The armed Services
of Great Britain and many other
countries rely on Marconi’s radar

for defence, surveillance, naviga- ""' " ¢ %
tion and airport control. ’n—-!‘e

P

MARCONI

on land, at sea and in the air

The inquiries of radio and electronic engincers who wish to keep themselves

posted about the latest Marconi equipment and activities are most welcome. Write to:
J. S. V. WALTON, MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED, 23-25 Beaver Street, New York City 4

MARCONI’S WIRELESS TELEGRAPH COMPANY, LIMITED, CHELMSFORD, ESSEX, ENGLAND
LG 24
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offers the
complete ling of

RESISTORS

to meet MIL-R-260
characteristics

HIGH TEMPERATURE
350C CHARACTERISTIC

HIGH INSULATION RESISTANCE

\ / HIGH TEMPERATURE
350C CHARACTERISTIC

AND 9

Even including resistors
wound with the finest
wire size (.00175)

The Ohmite resistor typss shown in the
takle above can withstand a continuous
operating temperature of 350C —the high
temperature requirement of MIL-R-26C,
Char. *Y.” These resistors also meet Charac-
teristic “G.” The new Char. *Y” combines
all requirements of Char, “¥” and “G” plus
extremely high insulation resistance at the
end of the moisture-resistance test. Under
all three Char.,"V,” *Y,” and ©G,” Ohmite
resistore have to satisfy severe moisture-re-
gistance tests, thermal shock tests, vibration
tests, and many others. The Okmite line of
wire -wound resistors is the mast extensive
available in the industry.

WRITE FOR BULLETIN 139

g Righe witk ) | NI 3

TAB-
TERMINAL
TYPE:

Characteristics
Vand G

TAB-
TERMINAL
TYPE

Charccteristic
Y

Over-all

FLAT TAB-
TERMINAL
TYPE

{Stack Mounting)
Characteristics
Vand G

AXIAL-
TERMINAL
TYPE

Characteristics
Vand &

Style Length Diameter  *Watts  {fWoatts
RW-29 1%" W 8 1
RW-30 1”7 19/32° 8 1
RW-31 1%2” 19/32" 10 14
RW-32 2" 19/32” 12 17
RW-33 3" 19/32" 18 26
RW.-35 4 29/32” 38 55
RW-36 4 1-5/16" 54 78
RW-37 6" 1-5/16" 78 113
RW-38 8"  1-5/16" 110 159
RW-47 10" 1.5/16" 145 210

Over-all

Style Length Digmetes TWatts
RW-30 1" 19/32" 1
RW-33 3* 197327 26
RW-37 6 1.5/16" 113
RW-47 10%" 1-5/16" 210

Width and
Over-all Thickness

Style Length of Core = *Watts  {{Watts
RW-20 2" 15 21
RW-21 3%’ 1.3/16 22 31
RW-22 A% x 37 53
RW-23 6" /% 47 68
RW-24 7" 63 91

Length of

Style Core** Diameter  *Watts =~ {iWatts
RW.55 1%”  15/32" 5 7
RW-56 2" 15/32" 10 14
RW-57 . 5/16" 5 6.5
RW-58 %" 11/327 8 11
RW.59 w316 2.5 3

*W atts fres air MiL Choracteristic “G."
tWatts free air MIL Characteristic 'Y."
ttWatts free air MIL Characteristic "V."

CNARACTERISTICS
ALL SIZES
ALL RESISTANCE

PATENTED, ALL-WELDED
CONSTRUCTION

**].14° wire leads.

RHEOSTATS

RESISTORS
RELAYS

TAP SWITCHES
TANTALUM CAPACITORS

VARIABLE RESISTORS
OHMITE MANUFACTURING COMPARNY, 3610 Howard Srreet, Skokie, lllinois
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HONEYWELL

This Visicorder Oscillograph record* is a sym-
bol of the leadership that is typical of Honeywell
engineering. In laboratories all over the world
the Visicorder’s instantly-readable direct records
are showing the way to new advances in rocketry,
control, computing, product design and com-
ponent test and in nuclear research.

*reproduced actual size, unretouched

The Model 906 Visicorder is years ahead of the
trend. It is the first oscillograph that combines
the convenience of direct recording with the high
frequencies and sensitivities of photographic-
type instruments. The Visicorder alone among
oscillographs lets you monitor high-speed vari-
ables as they go on the record.

a record of leadership

ELECTRONICS — December 1, 1957

Honeywell
Heiloud Division,

CIRCLE 29 READERS SERVICE CARD 61

Some of the general features which give the Visi-
corder leadership in the direct-recording field are:

® Frequencies from DC to 2000 cps without
peaked amplifiers or other compensation

@ Six channels plus 2 timing traces on 6" paper
@ Deflection 6" peak 1o peak; traces may overlap

® Record speeds 0.2, 1, 5, and 25 inches per
second, minute, or hour

@ Records require no liquids, powders, vapors,
or other processing

Call your nearest Minneapolis-Honeywell Industrial
Sales Office for a demonstration.

Reference Data: Write for Visicorder Bulletin

Minneapolis-Honeywell Regulator Co., Heiland Division,

5200 East Evans Avenue, Denver 22, Colorado.
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uuf for uuf, the smallest, most stable,
fixed capacitors you can buy— Here’s why. ..

These arc glass capacitors—probably as
much as one-third smaller than those
you're used to; certainly much lighter.

Though made with glass, they are not
fragile. In fact, the lavers of glass diclec-
tric, the metal foil plates and the leads
are fused into a surprisingly rugged, in-
separable unit.

This unusual construction, developed
at Corning offers you these advantages:
Small size, light weight. It you're at work
on guided missiles, fire controls, com-
putors. and similar devices, you can cut
valuable ounces and inches from your
assemblies with these capacitors. See table
above for some indications.

Exceptional stability. After a load life
test at 50% more than rated voltage at

Capacitance in vuf
Size 300 V. - 85°C. 500 V. —125°C.

CY10 1.240 1-150
CY15 57-1200 57-510
CY20 200-5100 200-3300
CY30 470-10,000 470-6200

MWW()& G

62

((j CORNING GLA

&5° C., the average change in capacitance
ol these units is less than 0.4% after 1.000
hours, less than 0.6% after 10,000 hours.

Very low drift. This drift is so slight that
it's gencrally within the normal error of
measurement. Taking MIL-C-11272A as
a standard, capacitance drift is less than
0.1% or 0.1 uuf (whichever is greater).

Predictable, retraceable TC. ‘The ditler-
ence in TC between any units at any given
temperature is less than 15 ppm[° C. It is
well within the limits of 140 # 25 ppm{° C.
from —355°C. to +85°C. and referred to
25°C.

Low loss. Even at elevated temperatures,
the diclectric loss is relatively low. Dis-
sipation fuctor at | kc. and 25°C. is about
0.055% and independent of capucitance.

Bulletin shows performance charts. Bul-
letin CD-1.00 contains charts and other
data on these capacitors. Circle ‘this
magazine's scervice card for a copy or
write us direct at Corning.

Ask for information on these
other Corning Capacitors:

Medium Power Transmitting—CY60 znil
CY70. Ideal for mobile RF transmitiers.
Canned High Capacitance—Provide the
advantages of rugged glass design lo
your specifications.

Subminiature Tab-Lead—Up to 90% lss
volume compared to pigtail types. To
your specifications.

Special Combinations—The performance
and benelits of glass in infinite shapes,
sizes and leads. To custom order.

Other electronic products by Corning Components Department: Glass Film Type Resistors*. LP,
LPI, H, R, N, S, HI> und Wuter Cooled Styles. Direct Traverse and Midget Rotary Trimmer

Capacitors®. Metullized Glass Inductances, Delayline Coil Forms, Bushings, Enclosure Tubes

Rectilier Tubes and Attenuator Piates.

CIRCLE 30 READERS SERVICE CARD

“Distributed by Erie Resistor Corporciion

SS WORKS, 94-12 Crystal Street, Corning, M. Y.

Electronic Components Department
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ACCURATE
INDICATION
OF 0.0002%
OXYGEN,
0.0004%
HYDROGEN

NITRONE_AL® SAS GENERATOR
economically .and safely pro-
vides forming gas atmos-
phere for bright annealing
of tube parts.

The detection and indication of the faintest traces
of oxygen or hydrogen in gases like Nitrogen, Carbon
Dioxide, Argon, Helium, Neon or saturated hydrocarbens
is now possible with the Super-Sensitive Deoxo Indicator.
The measurement range of this super-sensitive equipment
is from 0.0002% to 0.0200% (2 to 200 parts per million)
oxygen and from 0.0004% to 0.0400% hydrogen. A dual
range allows measurement of up to 0.25% oxygen and
0.5% hydrogen, should the amount present be in excess
of the super-sensitive range.

Baker's Super-Sensitive Deoxo Indicator offers many
outstanding features aside from the great sensitivity.
A self-contained calibrating unit and a recorder for a
continuous, permanent record are included as integral
parts of the unit. A recorder-controller can be supplied
in place of the recorder, if desired. »

The Super-Sensitive Deoxo Indicator operates by
measurement of the temperature increase of the gas
sample. This increase results from catalytic combination
of the oxygen impurity with hydrogen, or the hydrogen
impurity with oxygen, depending upon which gas is to
be indicated. The reacting gas, either hydrogen or oxy-
gen, is generated in a self-contained electrolytic cell.

Ideal for analysis of gases used in sintering, an-
neding (stainless and alloy=steels), filling of vacuum
tubzs and lamps, and liquification of gas, the Super-
Sensitive Deoxo Indicator is of particular value in all
processes that require oxygen-free atmosphere.

Write for complete catalog material and details.

"
.4 )
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RHODIUM PLATING provides
a hard, brilliant white,
non-tarnishable surface
extremely resistant to cor-
rosive conditions.

V:7:1.47, 4 precious
METALS

BAKER & €O., INC.

0E0X0® PURIDRYER produces -
extremely pure, dry hydrogen
with a dew-pgint of better
than ~100°F, with no inert
gas purging :iecessary.,

113 ASTOR STREET, NEWARK 2, NEW JERSEY
NEW YORK . SAN FRANCISCO - LOSANGELES « CHICAGO

ENGCGELMNHNARLD /NEUSTR/E.S')

RESEARCH

MAINTAILINS

BAKER'S LEADERSHIP IN PRECIOUS METALS
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Flexible Shafts
Withstand
Temperature
Extremesl!

A leading aircraft manufacturer has used S.S. WHITE flexible shafts for many
years to transmit control between this graduated dial and aircraft thermostat.
He finds that under any kind of temperature conditions, there is no measurable
variation in torque to turn the shaft, or in torsional deflection required to
initiate cam movement over the temperature range!

This ability to withstand temperature extremes is only one of the many remote
control and power drive advantages industry has discovered in S.S. WHITE
flexible shafts. Perhaps they can help you to simplify control or product design
. .. cut your production costs . . . speed assembly. These quality shafts range
from small to large sizes, and up to 12 feet in length. The assistance of ou-
engineering staff in helping you work out a flexible shaft application for your
product is yours for the asking. Just write to

LA
E IN FLEXIBLE SHAFTS ;

USEFUL DATA on how to select
and apply flexible shafts. Write for

{| Bulletin 5601.

S. S. White Industrial Division, Dept. D, 10 East 40th St., New York 16, N.Y. Western O¢fice: 1839 West Pico Blvd., Los Angeles 6, Calif.

64
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19221957

Since 1922, industry’s
No. 1 source of
standard and special
electronic components

VARIABLE RESISTORS

% *
Miniature
& Radio and TV

Transistor Circuits % ’

‘% Wirewound

Mimary,& _

ELECTRONIG SWITGHES

] Miniature Rotary
% »
ot
Rotary-Action Flat S

e %fg Rotary Power
‘E 7 .;/’
a/ e )

Lever-Action

TRANSISTOR AMPLIFIERS

Single-stage %

Four-stage

Continued
on next page . . .

- 'Centralab Radiohms?®

Cenag) can put your variable _

resistance problems on

This quality
construction—1.C.E.—
Is now featured Iin these

Mo

MODEL 1 RADIOHM?®



stays cool
when the heat’s on

Centralab’s
Model 3 Radiohm’
now with I.C.E.*

The Centralab Model 3 Radiohm, with its exclusive

J&s C\\\\\\\

*Interfused Composition Element, provides unbelievable wattage ,-‘" L
dissipation, yet is smaller than a dime. : 5 / o7
This miniature rotary potentiometer, with its rugged element, ‘ -

is ideally suited for high-temperature operations in both

commercial and military applications. PACKAGED

Advanced design features offer you both standard and locking- ELECTRONIC CIRCUITS
type bushings. Each is available with sealed construction to 2

meet today’s demand for a unit that can be potted. } ";f?//
For immediate delivery in ratings from 1,000 ohms to 2.5 b A
megohms, ask your local Centralab distributor for the JP
and JL series.

Only 10% maximum resistance
change, when used at . . .

typical 1 watt for 1-1/2 hours 7
watt-hour 3/4 watt for 35 hours ' 6"
rating 1/2 watt for 80 hours

1/3 watt for 300 hours | /‘{//
1/4 watt, continuous rating s

ACTUAL SIZE

Write today for
Technical Bulletin EP-63,
for complete engineering data

A DIVISION OF
GLOBE-UNION INC.
974 E. Keefe Ave.
Circle 151 Reader Service Card Milwaukee 1, Wis,
/n Canada:
804 Mt. Pleasant Road
Toronto, Ontario

‘Egdlabf




A.C.Ratiometer

L accurate to He parts per million!

REFERENCED TO UNITY RATIO

o

et e

i

G B

£

The Transformers, Inc. Ratiometer is a precision instrument to measure any
voltage ratio from 0.000001 to 1.111111. Transformer ratios can be accurately
measured at “no load” and under full load. Two models are available:

MODEL 204 is designed for use between 200 cps and 2,000 cps. It is supplied

with plug-in units for 400 cps operation.

MODEL 206 is designed for use between 40 cps and 1,000 cps. It is supplied
with plug-in units for 60 cps operation.

Plug-in units for any other frequency are supplied to order.

ACCURACY
'SCOPE 'SCOPE . g 2 :
W g Vv g Five parts per million referenced to unity ratio.
PLATES
ISOLATION
MAXIMUM VOLTAGE
Model 204 120V 200 cps
DETECTOR 180 V 300 cps
RATIO AMBLIRIER! 240 V 400 cps and over
VARIABLE I T
— TRANSFORMER = Model 206 80V 40 cps
120V 60 cps
O‘\’/AA?::JE" — QUADRATURE [~ SIGNAL MIXER 240 V 120 ¢ps and over
TRANSFORMER NETWORK Iy TRANSFORMER
PRICE
Model 204 Ratiometer, complete with $
at 400 ¢ps plug-in filter and quadrature
hd units
a) TEST @ TRANSFORMER ﬁL Model 206 Ratiometer, complete with $
VOLTAGE UNDER TEST LOAD 60 cps plug-in filter and quadrature
units

The Ratiometer consists of two precision voriable transformers,

a calibrated quadrature injector, a filter, and a pre-amplifier.
Block diagram indicates connections of the various components
within the instrument.

For additional information, ask for Bulletin #204

RANSFORMERS, INCORPORATED

200 Stage Road, Vestal, N.Y.

ELECTRONICS — December 1, 1957 CIRCLE 35 READERS SERVICE CARD 65



SMALL...SELF-CONTAINED... 10 MC CAPACITY!

® Frequency measurements at O.1 v rms over O cps—10 mc, without
heterodyning or plug-ins
® 10 operating functions and three input channels for maximum

application flexibility

e 7-place direct digital readout— no meter indicators
® Priced at only $1975.00

Beckman / Berkeley Model 7370 Universal EPUT® and Timer

BRIEF
SPECIFICATIONS

Model 7370

Functions:
E/UT, E/UT X 10, SCAN, COUNT, TIM,
PER, PER X 10, E/B, E/B X 10,
E/B-A, (TEST)
Ranges:
Frequency: O ¢ps to 10 mc
Period: O ¢cps to 3 mc
Time Interval: 0.3 tisec to 10’ sec
Ratio: 1 to 107 from 10 cps to 10 mc
Time Bases:
0.] psec to 10 sec in decade steps
Accuracy:
*+1 count T oscillator stability
Osclllator Stability:
3 parts in 107 per week
Price:
$1975.00 F. O.B. Richmond, California

150

66

Developed specifically to meet the test instrumentation needs of today
Model 7370 is a completely self-contained precision instrument capable
of handling a broad range of frequency, frequency ratio, and time interval
measurements easily, dependably and with extreme accuracy. The most
modern counter -timer obtainable, it features three input channels for
greater application flexibility; field - proved components; advanced cir-
cuitry; modular chassis construction; binary coded output from all DCU’s
for driving auxiliary equipment such as a digital recorder.

Half the size of conventional instruments of its type, Model 7370 weizhs
only 62 pounds. Input impedance is 1 megohm; available output fre-
quencies, 1 cps to 1 mc; accuracy, + 1 count. Built-in self-test facility
checks correct operation of all frequency dividers and DCU’s. Optional
Standard Modifications, including provision for flow meter input, expand
the laboratory and in-plant utility. Controls are functional, and so simple
that non-technical personnel can be readily trained in their use.

Complete technical details on the Beckman/Berkeley Model 7370 Univer-
sal EPUT and Timer are available on request. Write to Department G12

Beckman’

Berkeley Division
2200 Wright Avenue, Richmond 3, California
a division of Beckman Instruments, Inc.
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Another NEW CLARE PLANT

to give you relays

of unequaled quality

¢ Telephone type relays
(ac and dc¢)

s Hermetically sealed
relays

s Computer relays
s Video relays
® Power relays

* Mercury-wetted
contact relays

® Relay banks

¢ Plate circult relays

s Stepping switches

e Lever, push and turn keys

® Other speclal relays

New C. P. Clare & Co. plant a Fairview, N. C. will expand manufacturing facilities
which have been under wavr i1 Fairview fcr two years.

Before midyear 1958 CLARE will be se~\-
ing -customers from a new factory et
Fairview, N. C.—a facility that will matc
the manufacturing advantages of cur
Chicago plant, itself only five years o c.

This CLARE expansion is made neces-
sary by the tremendous growth of th2
electronics. industry and the increasiag
demand for precise components, includ-
ing relays whose life can be measured in
billions of operations.

Facilities of virtually clinical cleandi-

ness are required for this kind of pne-
cision. That's why CLARE plants in both

CUNRIERRE LIAVSH

FIRST in the industrial field

Chicago and Fairview maintain complete
control of the temperature, humidity and
cleanliness of the air...inmaculate
walls and floors ... powerful, shadow-
lzss lights, for assembly of small parts.

If vours is a product whos= long life,
reliasle performance and freedom from
mairtanance depends on relays, it will
pay you to know ALL about CLARE
relays. C. P. Clare & Co., 3101" Pratt
Bivd , Chicago 45, lllinois. 11 Canada:
C.P.Clare Canadaltd.,2700 Jane Street,
Toromto 15, Ontario. Cable Address:
CLAXELAY



SATILE

Multi-channel—telegraph A1l or telephone A3

TABLE

High stability (.003%) under normal operating conditions

Components conservatively rated. Completely tropicalized

R\
09.00 Here’s the ideal general-purpose high frequency trans.
o\t‘ mitter! Mode! 446, suitable for point-to-point or ground-
<* to-air communication. Can be remotely located from

operating position. Coaxial fittings to accept frequency
shift signals.

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

Now! Complete-package, 192 channel, H.F., 75 Ih.
airborne communications equipment by Aer-O-Com!
Write us today for details!

AER COM At31
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LABORATORY MODEL (686)

A true mutual conductance analyzer that tests tubes
under actual circuit operating potentials. Overall GM
accuracy is 3% or better.

Transconductance is measured directly without need
for null adjustments or corrections, providing GM
readings on all receiving type tubes.

Circuit is mathematically calibrated and requires no
calibrated tubes for GM circuit standardization.

A real laboratory for electron tubes, Model 686 is
entirely self-contained, with a filtered d-c power
source, special circuitry to keep meter loading effects
negligible, and a well regulated grid bias supply.

PORTABLE MODEL (981)

Filtered d-c potentials provide better GM accuracy.

Voltage divider network for better grid bias settings.

Four signal levels provided protect against excessive
grid cumrent surges.

> Provisian for tube interelectrode leakage measure-
ments s high as 10 megohms.

Whether for production quality control . . .
laboratory analysis of tube characteristics
. or quick accurate servicing of electronic
equipment, WESTON tubecheckers are ac-
knowledged leaders for accuracy, time-sav-
ing facility, and long term dependability. TEST EQUIPMENT
These and other Weston test instruments are '
available through leading distributors. Bul-
letin available by writing WESTON IN-
STRUMENTS, Division of DAYSTROM, [ 4 pavsrrom uniT
INC., 614 Frelinghuysen Avenue, Newark
12, New Jersey.
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Hyfen ends the need for time consuming
solder operations — and the high
rejection rate inherent with solder.

[ ]
Pins and sockets are speedily crimped
a I S e on wire ends by automatic installation
tooling — or where more convenient, by

bench or hand tools. Dies control
and provide a uniform depth of indent

‘ which can be inspected by depth
owar micrometer assuring absolute unvarying
‘ reliability. Crimping may be done
before or after harness is in place.
Hyfen meets or exceeds MIL specifications

-
for voltage drop, dielectric strength,
au oma lon contact engaging force, and contact
retention force. It provides high corrosion

C_rlmped resistance since there are no fluxes
pins and or dissimilar metals involved. Floating
sockets N contacts in both plug and receptacle
snap-locked 0 Wl r' n make for uniform mating and disconnecting
in plug force by the alignment flexibility provided.
or receptacle. Hyfen principle is not limited as

| . 1 to size, shape of plug and receptacle
Individual circuit

nor to number or size of connections.
removal or arnesses Wire for bulletin.
gang disconnect. Burndy, Norwalk, Connect.—Scarboro, Canada

57.21
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EIMAC klystron

i

Another in a series of advertisements on the extensive
use of Eimac klystrons in tropo-scatter systems,

powers Florida-Cuba

tropospheric bridge

Federal Telecommunication Laboratories O/H tropospheric
equipment built for American Telephone and Telegraph
Company and International Telephcne and Telegraph
Company spans the gap between Florida and Cuba, trans-
mitting TV programs simultaneously with multi-channel
telephone service.

Each site of this joint A. T. & T. and . T. & T. system employs
two transmitters and four receivers to obtain space and
frequency diversity. Radio equipment has sufficient band

EITEL-McCULLOUGH, INC.

F O R N I A

S A N B R UN O - C A L I

Emac 7(3242«' for high-power amplifier klystrons.

width to handle a television program and 120 or more
telephone messages.

In the final amplifier of the FTL12-1 System, engineers speci-
fied the Eimac 6K50,000LQ. This six cavity water cooled
klystron delivers 10 kw rf output power in FTL equipment
with a power gain of 1000 times and band widths to 20 mc.

= r BKSQ 000LQ KLYSTRUN AMPLIFIER
Elestrical 2 : Mechanical
Power, Butpit. ..°, LS. RN L0 .10 KW CW Cafiade e 2 L i astng v 0 e RS
Frequency Range 1 720 980 Mc. Number of Cavities. . .- y ]
Gainl 25N TN Greater than 50 b. (Narrow band) Overall Length. .................... i, Memwad oY
BeamiyolFar e st Wy o e L 16 KV DG Outsidel Diameterz s bedt Mgl mit L0 =t et L0 )
RF circuitry including tube. .. ... 26" diameter x 617 high

Beam Current., . ... ...l =....'.4..162 Amps



ELECTRONICALLY TESTED BUSS FUSES
can help safeguard you against troubles and complaints

With BUSS fuses, dependable elec-
trical protection is not left to chance.
Every BUSS fuse is tested in a sensi-
tive electronic device that automati-
cally rejects any fuse not correctly
calibrated, properly constructed and
right in all physical dimensions.

As a result, when you specify BUSS
fuses you are sure the fuse will operate
properly under all service conditions.
You aveid ‘kicks’ or complaints from
users about faulty fuses failing to

BUSS fuses are made to protect=not to blow, needlessly

1727

72

protect or causing needless shutdowns.

By their unfailing dependability,
BUSS fuses help you safeguard the
reputation of your equipment ' for

quality and reliability.

Should you have an unusual problem
In electrical protection . ..

. . . the BUSS fuse engineers are at
your service — and in many cases can
save you engineering time by helping
you choose the right fuse for the job.
Whenever possible, the fuse selected

CIRCLE 42 READERS SERVICE CARD

will be available in local wholesalers’
stocks, so that your device can be
serviced easily.

For more information on BUSS and
FUSETRON Small Dimension fuses
and fuseholders . . . Write for bulletin
SFB. Bussmann Mfg. Division Mec-
Graw-Edisen Co., University at Jef-
ferson, St. Louis 7, Mo.

MAKERS OF A COMPLETE
LINE OF FUSES FOR
TRUSTWORTHY NAMES Il LOMERRARM, COMMER
tuscrarcar srovscrion 1AL, ELECTRONIC, AUTO-

MOTIVE AND INDUSTRIAL
W =
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announcing a new Hughes series —
high efficiency, medium power

silicon rectifiers

For the first time, you can obtain high forward conduct-
ance and a high breakdown voltage, together in one recti-
fier. High forward conductance increases the efficiency of
the rectifier, thereby providing more power to the load at
lower junction temperatures. And low junction tempera-
tures cnsure long life plus reliable rectifier operation.

The unique combination of high forward conductance
and high breakdown voltage permits rectifier performance
never before achieved in the standard EIA Group 20
(7/16" hex.) stud mounted package. This package is welded
and hermetically scaled with a glass-to-metal scal to pro-
vide complete protection from contamination and mois-
ture penctration. Inside, where it counts, protection like
this is essential.

The HR10681, a typical
rectifier in the series.

Min. Breakdown Voltage = 600V
Max. Average Rectified
Current @ 25°C = 2A*

Average Reverse Leakage Current

@ 2A and 420V, @ 25°C = 100.A
Typical Full Load Average

Forward Voltage Drop =1.0v
Typical Dynamic Forward

Resistance = 0.2chm

*Higher currents obtainable with heat sink,

Our sales engineers welcome the opportunity
to discuss application of these new units to
your circuitry. For address of sales office near-
est you, or for complete information, write:
SEMICONDUCTOR DIVISION « HUGHES AIRCRAFT CO.
International Airport Station, Los Angeles 45, California

i
1
Creating a new world with ELECTRONICS
HUGHES " HUGHES PRODUCTS
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thinnest

“THINSWITCH"  Type 131

REQUIRES 459 LEsS PANEL AREA!

This new Oak switch is particularly valuable as a
spacesaver in keyboards handling complicated, low-
current circuits. The Type 131 can be mounted side
by side on 4" centers, so that a bank of 10 switches,
for example, requires only 634",

Thus, in equipment such as computers, testers,
automatic coin devices, and communications gear,
the Type 131 offers extra flexibility in laying out
panel areas, or actually permits a decrease in the size
of the equipment.

Type 131 switches are built to your exact requirc-
ments with the same high quality materials and
workmanship as other Oak switches. Call in your
Oak representative, or write for full technical details.

FEATURES

® Measures only 33" thick.

® 1 to 12 buttons, standard, with
%" spacing.

® Up to 14 contacts per button.

® "Floating” slider design for smooth,
easy operation,

® Famous Oak double-wiping
contacts.

® Highest grade phenolic punching

stock.

SWITCHES ROTARY CHOPPERS  VIBRATORS SUBASSEMBLIES 1260 Clybourn Ave., Dept.G, Chicago 10, lllinois
SOLENOIDS Phone: MOhawk 4-2222
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“MYLAR? offers a unique
combination of properties
valuable for electrical design

HIGH TENSILE STRENGTH. ‘"Mylar”
is the strongest plastic film. Instron tester
shows an average strength of 20,000 1bs. psi.

HIGH DIELECTRIC STRENGTH. Aver-
age of 4,000 volts per mil . . . average power
factor of 0.003 to 60 cycles . . . dielectric
constani above 3.0 at 72°F., 1,000 cycles.

THERMAL STABILITY. “Mylar” has
an effective operating range from -80° to
300°F. . ..won’t become brittle with age.

Core binder tape made with Du Pont MYLAR" helps
Western Electric speed production of communication cable

PROBLEM: Western Electric’s new
long-life, high-dielectric communica-
tions cable posed a challenging prob-
lem for production engineers. The
problem was this—how to efficiently
extrude an outer jacket of polyethyl-
ene without fusing the inner pairs of
wires also coated with polyethylene.

SOLUTION: Afterextensivetestswith

QU PONT

REG. 4. 5. PAT. OFF.

BETTER THINGS FOR BETTER LIVING
... THROUGH CHEMISTRY

DU PONT

MYLAR

POLYESTER FILM

ELECTRONICS — December 1, 1957

combinations of materials, a tape of
DuPont“Mylar’’* polyester film and
rubber was selected to act as a heat
barrier.

RESULTS: Western Electric reports
that abrasion-resistant “Mylar’,
with its hard, durable surface, helps
the core binder tape run smoothly
on its equipment without snagging
or tearing. Because of its high tensile
strength and melting point, “Mylar”
helps prevent corrugations of the

*uMYLAR" is Du Pont’s registered trademark for its brand of polyester film.

1. I. du Pont de Nemours & Co. (Inc.)

Tilm Dept., Room ®-12, Nemours Bldg., Wilinington 98, Del.
Please send the new booklet listing properties, applications and
Lypes of “Mylar” polyester film available (MB-11).

electrostatic aluminum shield from
breaking through the tape and short-
ing the cable.

HOW CAN “MYLAR” HELP YOU?
Whether you make guided missiles
or tinycomponents,you may be able
to capitalize on the outstanding com-
bination of properties found in tough,
transparent ‘“Mylar” film. For a
booklet containing technical data
plus information on successful appli-
cations, send in the coupon below.
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P MARKLR FORTEE
*

CW Output 4.5 to 120 mc

@

AM Mcdulated CW

Broad Band Sweep
1% to *30% of °
center frequency

SWEEP SIGNAL GENERATOR
TYPE 240-A

PRICE: $1585.00 f.o.b. Boonton, N. J.

In this one instrument —

A SWEEPING,CW, and AM

SIGNAL GENERATOR

with Crystal-controlled Markers
4.95me to 120mcec

FEATURES:

30% &t 1060 cps ¢ All-electronic, AGC-controlled, constant amplitude, variable width
linear frequency sweep.

¢ Extremely low leakage — can be used down to 0.1 microvolt,
® RF output level accurately monitored on both CW and sweep.
® Basic frequency accuracy of +=1% — can be standardized against

internal ¢rystal to +.005%.
internal crystal and pip interpolation markers.

® Markers do not pass through system under test — internal mixer
adds frequency identification to system output.

SPECIFICATIONS

RF FREQUENCY RANGE: 4.5 to 120 mc continuously varioble in five
ranges accurate to 19,

RF OUTPUT VOLTAGE: 1.0 to 300,000 microvolts continvously vori-
able os swept frequency generator — same except 100,000 micro-
volts moximum on CW accurote to approximately *10% of full-
scole "'RF Level” meter readings.

AM MODULATION: Foctory adjusted to 30% from internal 1009 cps
oscillotor.

RANGE OF SWEEP WIDTH: Continuously variable from *1% of
center frequency to *15 mc or *30% of center frequeacy,
whichever is smaller.

LINEARITY OF SWEPT RF FREQUENCY: Within 10% over middle
80% of sweep excursion, within 20% over remoinder.

76 CIRCLE 46 READERS SERVICE CARD

FLATNESS OF SWEPT RF OUTPUT: Better thon 7% while sweeping
for ony combination of output, center frequency, ond sweep width.

MARKER CHARACTERISTCS: Crystal birdie type markers switchable to
spacing of 0.1, 0.5, or 2.5 mc occurate to *=0.005%. Two stoble
PIp type markers odjustoble to ony position on the internal sweep
excursion.

 OONTON
ADIO e
g™ ORPORATION :

Boonton, New: Jersey
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150C SERIES
FRESSURIZATION UNIT

100 SERIZS
PRESSURIZATICN UNIT

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

West Coast Office: 1608 Cenlme]a Avenue
Inglewood 3, Callfornla -— Phone ORegon 8-3958




New!

Greater Syftem Accurac_y

and Reliability with the

PHILBRICK PRINTED

37, EY i’ -
)] ‘:‘ 03‘ DCBia”
4% 176 "7 75163 vAC
14 20 GAP/R USA-3

Underside of Model USA-3 showing printed circuit,
amplifier connection scheme, and connecting terminals.

Model USA-3 showing one of the several types
of modular packaging available at extra cost.

78 CIRCLE 68 READERS SERVICE CARD

PRINTED CIRCUIT: Economy, reliability
and compactness.

® OPEN LOOP D-C GAIN: 10 million.

® LONG TERM DRIFT, NOISE and OFFSET:
under 100 microvolts,

QUTPUT VOLTAGE RANGE: =115 volts.
SIZE:'7"” x 22" board.

MOUNTING: Any convenient method,
PRICE: $95.00.

CIRCUIT AMPLIFIER

Model USA-3

High performance combined with the reliability
and compactness of a printed circuit design are fea-
tured in the new Philbrick Universal Stabilized Ampli-
fier, Model USA-3. It is ideally suited for applications
to instrumentation, control and analog computation.
Extremely high open-loop d-c gain, wide bandwidth,
low noise and wide output range are important per-
formance characteristics of this new chopper stabilized
amplifier. An interesting design feature makes this in-
strument safe against self-destruction, even under pro-
longed overload conditions or direct grounding of its
output. At a price of only $95.00, it offers more per-
formance per dollar than any other amplifier on the
market today. Write to George A. Philbrick Re-
searches, Inc., Dept. 14, for Bulletin USA-3.

GEORGE A.

PHILBRICK

RESEARCHES, INC.

230 Congress Street, Boston 10, Massachusetts
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E-DIGITAL CONVERTERS

Most versatile line of shaft
position to digital converters
models for Gray, Binary, and
Binary Coded Decimal Sys-
tems. Special models for sine-
cosine read-out. Uséd in
digital airborne controls,
machine tool contros, or
wherever position data must
be translated into digital form.

Ask for Cutalog No. El9-1

ECORD HEADS

A complete line of Read-Rec-
ord Heads for all tvp=s of
magnetic drum membry SVs-
tems. Simplicity of desiizn
ﬂexxl?ility of operation, high’
reading signal and Iow cur-
rent are basic character stics
of 'these read-record h=ads
which are used where reli-
able performance is esser tial.

Ask for latest Catalog

SHAFT DIFFERENTIAL

Four models of precision dif-
ferentials for application to

PSINE MECHANISM

Provides for instantaneous
solution of problems involv-
ing the sine or cosine of an
angular variable. Angular
rotation is converted into a
displacement proportional to
sine or cosine of the input.
Compact, simple, self-con-
tained design.

Ask for Catalog No. 304062

SC INTEGRATOR

A precision integrating mech-
anism for totalizing, rate
d.rtermination, and dif’fe
tial analvzing. Can also be
used as a closed loop servo-
element for accurate variable
speed drive. Small in size
rugged construction for long
life; extreme precision. F

Ask for Catalog No. 304061

ren-

ORE THAN 20 YEARS, Librascope has
nd electrical computers

and commercial purposes.

FOR M

manufactured mechanical a
and components for military
Librascope products are designed for reliability,
long-life, trouble-free performance.
1 concerning complete

problems of angular sums,
angular velocity sums or
sequence operations. Maz be
installed or removed without
disassembly of unit or differ-
ential. High accuracy; undim-
ited displacement; small
radial clearance. A time-
tested design.

Ask for latest information

If you have a problen

computer/control systems, contact Librascope.

Fep-esencdﬁvp-s in prin¢ipdl cities.

LIBRASCOPE, INC.. 808 WESTERN AVE.GLENDALE, CALIFORNIA
ELECTRONICS — December 1, 1957 CIRCLE 48 READERS SERVICE CARD ' e
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How to Save Man Days in Rescarch and Testing Involving Transients—No.4& of a series

© 1957, Hughes Aircraft Company

PROBLEM: Duplication of Research Effort

Even the most patient veteran rescarchers are often irked SOLUTION: Now you no longer need to put up with
in attempting transient analysis using conventional “scopes. clusive traces. The answer to your time-duplication dilernma
Time and effort wasted in repetitious trial and error to is the new Hughes MEMO-SCOPE® Oscilloscope. A stor-
“capture” transients can be a problem of first magnitude. age type oscilloscope, it can instanty “freeze” any number

of selected transients—retain single or successive displavs
brilliantly until intentionally erased.

HUGHES MEMO-SCOPE OSCILLOSCOPE

STORAGE TUBE—5-inch diameter Memotron® Direct Display
Cathode Ray Storage Tube. Writing speed for storage: 125,000
inches per second. The optional Speed Enhancement Feature
multiplies writing speed approximately four times.

OPTIONAL PREAMPLIFIER EQUIPMENT— High Sensitivity, Dif-
ferential Input, Type HS/6: 1 millivolt to 50 volits per division.
Dual Trace Type WB/DI/11: 10 millivolts to 50 volts per division.
Four independent positions may be selected for single or dou-
ble channe! performance and chopped or alternate sweeps.

i

i
M

You will want to see this “transient recorder with a memory”
demonstrated. Send for Application Data Sheet No. MSAD-A3.
and ask for a Hughes representative to arrange a demonstration
in your comparny. Make request to:

HUGHES PRODUCTS MEMO-SCOPE Oscilloscope
International Airport Station, Los Angeles 45, California
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DOW CORNING

CORPORATION

Silicone

ELECTRICAL AND ELECTRONIC NEWS

Dielectrics

No.15

Silicone Insulated Transformers

Light-Weight, Maintenance Free
Added proof that you get “more power
per pound” and maximum reliability
with silicone electrical insulation is
provided by Moloney Electric Com-
pany’s new line of 3-phase, nitrogen
filled, dry-type transformers.

Take the 1500 KVA rating, for example:
these units weigh only 21,000 pounds
and measure less than 9% x 5% x 10 feet.
Silicone-insulated throughout, they can be
safely installed almost anywhere regard-
less of high ambients, contaminated or
dust laden atmospheres. In addition, these
transformers are virtually maintenance-
free; no liquids to maintain, no toxic fumes
to guard against.

Contributing to the transformers’ efficient
performance are the strong, lightweight
silicone-glass spacer bars laminated by
Formica Company into U-shapes for maxi-
mum heat dissipation. Moloney also uses
Formica’s G-54 silicone-glass for phase
barriers and layer insulation.

To complete this all-silicone insulating
system, assembled cores and coils are
impregnated with Dow Corning 997 Var-
nish; lead wires are covered with Silastic,*
the Dow Corning silicone rubber.  No. 60
*T M. REG. U.S. PAT. OFF

SILICONE RUBBER ASSURES RELIABILITY
OF ELECTRONIC "PACKAGES” ON B-58

In reaching for new plateaus of per-
formance and reliability, designers are
getting an assist from Silastic®, the
Dow Corning silicone rubber. Typical is
the extensive use of Silastic to insulate
and protect the delicate electronic
“packages” in the fire control system on
Convair’s B-58 Hustler.

In developing the “packages,” heat was a
major problem encountered by the
designers—the Electronics and Avionics

Silicone Fluids on Insulators Stopsishort; and Grounds

Imaginative use of a silicone fluid has
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