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Decades of experience in the design and production of specialized
filters have resulted in UTC being a first source for difficult filters.
Fifteen years ago UTC was already the largest user of permalloy
dust toroids in the world (exclusive of the telephone systam). Present
designs include a wide variety of core materials, structures, and
winding methods to provide maximum performance in electrical
requirements and stability. lllustrated below are a few of the thou-
sands of special filter designs in present production.

-, B e

G
=
-
RESPONSE~DB
» ~
) °
—
IS
!
N e
1
RESPONSE ~ DB
»
2

-~ 40
4 80 — 1t 8 [
| ][ l
“«

T € 80100 200 S T2l 2 s e ¥D 20 40

FREQUENCY-CYCLES PER SECOND FREGUENCY - CYCLES PER SECOND
These low frequency band pass filters are held to T DB tolerance This ultra low frequency filter has a band pass range of one cycle
at the 3 DB crossover...600 ohm...4 filters per 772" rack panel. to 10 cycles ... 50,000 ohms ...700 cubic inches.
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TEAMWORK IN MEDICINE—Making cardiac catheterization test on patient with heart disease at Mussuchuse.tts Gen-
eral Hospital, Boston. Radiologist, surgeon, heart specialist and chemistry technician collaborate in using specml.x-roy
equipment and clectronic devices for obtaining pressure and flow rate recordings. Photo by Donald Withee. Details on
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Tubeless
Magnetic Amplifier
DC Supplies

MODEL MA640 (illustrated above)
Input 105-125 VAC, 16, 60 Input
Output 45 . 7.7 VDC, adjustable Output
Load Range 0-40 amperes Load Range
Ripple 195 maximum Ripple
Regulation +1.09 for any combination of Regulation
Accuracy line and load conditions Accuracy
Recovery 0.2 seconds under worst conditions Recovery
Time Time
Size 17" wide, 124" high, 15” deep. Size

Can be furnished for relay rack
mounting. Meters, as illustrated,
optional at extra cost.

MODEL MAG6 /15

Input 190-230 on a 208 line, 16, 60 Input
210-250 on a 230 line, 16, GOV o R

Outpit & 4.5 - 7.7 VDC at 0-100 amperes utpu

Load Range 8.5 - 15.4 VDC at 0-75 amperes

Ripple 196 maximum Ripple

Regulation 109 for any combination of Regulation
Accuracy line and load conditions Accuracy

Recovery 0.2 seconds under worst conditions Recovery
T Time

¢

Latest
additions

to the
SORENSEN

line!

Sorensen Tubeless Mag-
netic Amplifier DC Supplies
are designed for applica-
tions where utmost relia-
bility is required. The four
instruments described
below cover a wide range
of requirements; additional
instruments are under de-
velopment and will shortly
be added to the line.

MODEL MA65

105-125 VAC, 19, 60

6 VDC, adjustable +=10%
0-5 amperes

195 maximum

+1.0% for any combination of
line and load conditions

0.15 seconds under worst
conditions

For relay rack mounting —

19" wide, 5V4" high, 12" deep.
A cabinet is available for bench
operation. This is an unmetered
unit.

MODEL MA2850

190-230, 30, 4-wire wye, 60V
23 - 32 VDC, adjustable

Load Range 0-50 amperes

3% maximum

+1.09% for any combination of
line and load conditions

0.5 ec Tang



MUIRHEAD-FIRST IN FACSIMILE

THE TRANSMITTER

A chart measuring 18” x 22" can be
accommodated on the transmitter
drum. Provision is made for auto-
matic operation over a broadcast
network including American re-
corders as well as Mufax machines.
An additional high speed facility
is provided for use with Mufax

recorders only.

THE RECORDER

The operation of the recorder is

entirely automatic, and recordirg

is on Mufax clectrosensitive papar

supplied in rolls sufficient for over

thirty hours continuous operation.
The recorded chart is immediately
visible, requires no processing, and
can be examined while being

received.

UFA X chart transmitters and recorders together provide the first completely automatic system
for the transmission of facsimile weather maps. The new Canadian Weatherfax System uses

this equipment exclusively.

WRITE UNDER YOUR BUSINESS LETTERHEAD TECHNICALITIES
FOR PUBLICATIONS 8691 & 8696 Maximum chart size 18" x 227
Index of Co-operation 576
o e Helix and drum speed | or 2 r.p.s.
MUIRHEAD Scanning rate 96 lines/inch
Line signal AM: 500c/s carrier
PRECISION ELECTRICAL INSTRUMENTS Power supply 95-125V, 60c/s

MUIRHEAD & CO. LIMITED - BECKENHAM - KENT - ENGLAND

ELECTRONICS — September, 1954 3
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1948 1949 1950 1951 {952 {953 {954
Year Previous Latest Year Previous Latest
Ago Month Month Ago Month Month
RECEIVER TV AUDIENCE
PRODUCTION (Source: NBC Research Dept.) July ‘53 June ‘54 July '54
(Source: RETMA) June '53 May ‘54 June ‘54 TV Homes, total 24,519,000 30,411,000 30,717,000
Television sets, total 524,479 396,287 544,142
With UHF ........  ...... 86,790 99,404
Color Sets ......  ...... 2,982 347 BROADCAST STATIONS , , ,
Radio sets, total 1,163,831 722,104 837,655 (Source: FCC) July ‘53 June ‘54 July '54
With F-M . ... .. 49,875 9,819 15,854 TV Stations on Air. ... 224 402 409
Home sets .......... 287,724 173,480 226,350 TV Stns CPs—not on air 284 171 169
Clock Radios ........ 131,144 57,370 132,668 TV Stns—Applications 524 14 16
Portable sets ........ 239,189 174,735 141,904 A-M Stations on Air. 2,466 2,583 2,592
Auto sets .......... 505,774 316,519 336,733 A-M Stns CPs—not on Air 122 114 121
A-M Stns—Applications 251 158 16;
F-M Stations on Air. 578 553 55¢
RECEIVER SALES F-M Stns CPs—not on Air 21 16 12
(Source: RETMA) June '53 May ‘54 June '54 F-M Stns—Applications 8 5 5
Television sets, units. . . 431,089 308,728 351,885
Radio sets (except auto) 449,116 386,152 537,494 COMMUNICATION AUTHORIZATIONS
(Source: FCC) June ’53 May ‘54 June ‘54
RECEIVING TUBE SALRS Aeronautical . ....... 39,315 41,374 40,154
(Source: RETMA) June ‘53 May ‘54 June ‘54 Marine ............. 40,357 45,762 46,299
Receiv. tubes, total units 42,505,685 28,650,825 31,031,315 Police, fire, etc. ... .. 13,631 15,438 15,697
Receiv. tubes, value... $29,634,656 $20,465,451  $21,694,500 Industrial ........... 17,378 21,313 21,598
Pic. tubes, total units. . 746,822 584,782 681,937 Land Transportation .. 5,922 6,887 6,891
Picture tubes, value... $17,480,475 $12,062,269  $13,933,845 Amateur ............. 111,289 122,283 123,287
Citizens Radio ..... 3,829 5,706 7,054
Disaster ............ 191 283 283
SEMICONDUCTOR SALES Experimental ... .. a14 567 586
(Source: RETMA) May ‘53 Apr.’54 May ‘54 Common carrier ...... 1,214 1,613 1,635
gieli':;:"l')‘;:,i"’d” % ....... 1,466,362 994,949-r 1,001,905
EMPLOYMENT AND PAYROLLS
. (Source: Bur. Labor Statistics) May ‘53 Apr.’54 May ‘54
P terly F —
Quarterly Figures Prod. workers, comm. equip. 407,300 354,300-r 340,200-p
|NDUSTR|AL Year Previous Latest Av. wkly. earnings, comm, . . $65.53 $66.30 -r $67.60 -p
! Ago Quarter Quarter Av. wkly, earnings, radio. ..  $63.36 $65.35 -r  $66.25 -p
TUBE SALES Av. wkly. hours, comm. . . .. 40.2 39.0 -r 393 -p
(Source: NEMA) 1st’53 4th’53 1st ‘54 Av. wkly. hours, radio. .. .. 39.6 38.9 -r 392 -p
Vacuum (non-receiving) $10,400,000 $9,467,331 $8,971,335
Gas or vapor ........ $3,300,000 $4,854,222 $4,589,239 K PR ERAGE
Phototubes . ........ $700,000 $405,000 $405,000* (S;r OC. Stp dl(d:E ;APV ) G lS , , s
Magnetrons and velocity 7 ourc.e. andard an .oors July '53 June ‘54 July ‘54
modulation tubes ... $10,500,000  $13,073,095 $16,135274 Radio—TV & Electronics 272.4 308.7 3512
Gaps and T/R boxes...  $1,700,000  $1,707,730  $1,517,426 Radio Broadcasters ... 269.3 325.9 3773
*4th quarter 1953 p—provisional; r—revised
FIGURES 0F THE YEAR TOTALS FOR FIRST SIX MONTHS
| 1953 Total 1953 1954  Percent Change
Television set production 7,214,787 3,834,236 2,845,147 —25.8
Radio set production 13,368,556 7,266,542 4,886,559 —32.8
Television set sales 6,375,279 2,775,900 2,805,760 4+ 1.1
Radio set sales (except auto) 7,064,485 3,017,198 2,410,893 —20.1
Receiving tube sales 437,091,555 243,1 60,348-r 165,709,060 —31.8
Cathode-ray tube sales 7,582,835 5,197,071-r 3,957,238 —23.8
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TRANSISTORIZED TV RECEIVER with inch-thick picture tube is here vis-

ualized as an ultimate result of . . .

New Design in Picture Tubes

THIN enough to hang on a wall
like a picture or mount on the
easel of a table model set, the tele-
vision screen pictured above in
mock-up with pasted-on picture
has enough factual engineering
foundation to be a portent of
things to come. This concept of
the television set of tomorrow
stems from development work
being done by scientists at the GE
Electronics Laboratory at Syra-
cuse, N. Y. on miniaturized com-
ponents and radar display tech-
niques.

» How It Works—Though techni-
cal details have not been released,
it is likely that the new tube will
make use of vertical and horizon-

ELECTRONICS — September, 1954

tal grid wires on opposite sides of
the phosphor screen. Computer
circuitry would feed voltages in
turn to succeeding x and y grid
wires, so that the phosphor glows
where the energized grid wires in-
tersect. Switching of voltages
from wire to wire then gives scan-
ning action. The intensity of
illumination from each dot must
be varied in accordance with the
picture signal. With this design
large screens are easiest to make,
so that picture size is limited only
by viewing distance at which the
525-line picture structure blends.
The receiver would in all prob-
ability employ transistors, sub-
miniaturized components and
printed circuits located in the base

waanaLamericanradiohistorn.com

supporting the picture tube. Sound
could originate from a low-fre-
quency speaker in the base and
from rows of high-frequency elec-
trostatic speakers above and below
the picture tube. The tweeters
would thus beam the high notes
directly at the viewer.

Although prominent manufac-
turers are known to be working on
picture tubes without electron
guns, none as yet claim to have
solved the many engineering
problems involved. Best predic-
tions are that it will take ten years
to convert this vision to reality.

UHF Satellites To
Expand TV Service

LONG-STANDING PROPOSAL to use
satellite stations for filling in
shadowed areas has been accepted
by the Federal Communications
Commission and given a twist that
may benefit uhf television.

A satellite as now legalized is an
auxiliary station (it must be oper-
ated on a uhf channel) that picks
up either a vhf or uhf program and
relays it on a different frequency.
It is not to be confused with a pro-
posed booster that would use very
low power on the mother station’s
frequency to fill in holes in viewer
coverage. This policy, effective
September 1, will also permit oper-
ation of small uhf stations that
have no intention of originating
programs but will use network or
film material.

Broadcasters are not yet sure
how the new system will work out.
Still effective is the duopoly rule
that says no one enterprise may
have two stations with duplicat-
ing or overlapping coverage. How-
ever, the FCC indicates that upon
showing of good cause it will
waive this rule.

Nor is the multiple-ownership
rule waived. Present regulations

5



INDUSTRY REPORT—Continued

limit one company to five tv sta-
tions. A satellite counts as one,
just as a more powerful outlet,
but here again FCC has proposed
(but not vet acted) to allow addi-
tional uhf statiouns, bringing the
total to seven.

Army Uses Color TV

In Front Lines

NATIONWIDE tv audience saw how
color tv mayv be used by the Army
in time of war to direct front-line
operations when the Signal Corps
in cooperation with RCA demon-
strated it over NBC.

The first half of the telecast
used current black-and-white com-
bat tv equipment of the Signal
Corps over closed-circuit hookup;
the second half was broadcast in
color over network tv through
NBC’s color mobile unit. A water-
crossing operation and an assault
on an “enemy-held” position were
televised by portable and aerial tv
cameras in the hands of Signal
Corps personnel accompanying the
advancing troops. A regimental
commander post behind the lines
saw the battle on a bank of 8 tv
monitors and directed his troops.

» Dollars—Cost of a complete tac-
tical tv unit has been estimated by
the military at $12,000 to $100,-
000, depending on the tactical unit
to which it is adapted. The pres-
ent intermin tactical tv system
consists of three vidicon cameras,
each feeding back to a transniitter
built into a #-ton truck and from
there by microwave to a monitor-
ing truck. Two cameras and a
transmitter were airborne,

b=y

Camera at left covers mock assault
on pillbox during demonstration

BELTED components fed to stapler-type heads are pushed into printed-circuit

board as . . .

New Machine Assembles Circuits

AN AUTOMATIC ASSEMELY LINE for
mounting standard components
on printed-cireuit boards uses
parts-placing heads operating
much like stapling machines. The
new system, demonstrated by the
United Shoe Machinery Corp. of
Boston, will turn out 1,200 com-
pleted boards per hour, ready for
dip soldering.

» How—The installing heads, one
for each component to be mounted,
clip leads to the proper length and
insert them in holes drilled in the
mounting boards. The boards, set
into metal pallets, are moved by a
conveyor belt to each installing
position. Proper installation of
each part is checked by electrical
contact on the anvil of each in-
stalling unit. The components are

www americanradiohistorv-com

fed to the installing heads on a
taped strip from a reel mounted on
the unit. (For more details, see
the Production Techniques depart-
ment of this issue.)

» Future—The first machines dem-
cnstrated will handle only resist-
ors, capacitors, jumper wires and
evelets. These will be installed
on assembly lines in three different
manufacturing plants for evalua-
tion of operation, versatility and
operating costs. If industry reac-
tion 1s favorable, units for in-
stalling tube sockets, transformers
and other components will be de-
signed. The first pilot operation
is expected to be functioning by
September 1, 1954 in an electronic
manufacturing plant.

(Continued on page 8)
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SYLVANIA NOW CFFERS
~ NEW DUAL g

Here’s Sylvania’s answer to today’s demand for a
completely balanced duplexer for use in microwave

system design.
//’;:V”j% Consider these advantages
KA < .
\ o T This new tube is mounted between two readily
ANT. AKAGE L/-j obtainable short slot hybrid couplers and offers
e L X
MAG.

unusually broad band applications (12% band width).
In addition, its simplicity of design permits a

reduction in both size and weight, and provides
i

greater crystal protection. For complete information
Z regarding this improved duplexer or other TR and ATR
i &‘/ _,j Tubes simply drop a line to Dept. 4E-1609, at Sylvania.
ANT. ,,,\
I \
MAG. i " : ; iy Y
i i Another reason why it pays to specify Sylvania.
SPECIFICATIONS (YR /B ;
. lomw : A
Leakage Power ..o T 0.1 erg max.
spike Leakage EneraY - - 7711 7 4 sec. max.
Recovery Time ..ot

O |
a han P ..
ing i action) less
Including inter o
Dup‘::efr rl::sy (mugnetron impedance oF p
1.2 ]

Sylvania Electric Products Inc., 1740 Broadway, New York 19, N. Y.

LIGHTING

tn Canada: Sylvamia Electric (Canada) Ltd.
University Tower 3vilding, $1. Catherine Street, Montreal, P. Q.

* RADIO ELECTRONICS
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INDUSTRY REPORT— Continued

Electrostatic Speakers Revived For Phonographs

Example of American version of tweeter
—the Columbia Records kilosphere speak-
er—which also uses stretched foil electrode.

Simplicity means low production cost in German version of electrostatic tweeter.
Perforated brass plate (top center) is brought down over tension springs and

plastic dielectric sheet backed with gold-foil electrode (right) is put over plate.

High-fidelity boom creates
market for low-cost tweeters
in mass-produced units

TwO0 LARGE MANUFACTURERS of
home phonographs—Philco and
Columbia Records—are using elec-
trostatic loudspeakers in their
new models. Columbia also uses
electrostatic tweeters in its tape
recorders. These units, which are
used in addition to standard cone
loudspeakers, extend frequency
response to over 20,000 cycles per
second. Phonographs using these
speakers have special appeal to

the rapidly growing market of
high-fidelity enthusiasts. Tele-
vision sets and f-m radios consti-
tute a still larger potential market
for the low-cost tweeters.

» Cost—Both manufacturers are
currently producing the electro-
static speakers in their own plants.
Initial unit cost for one manufac-
turer is approximately $5.70, but
production plans call for getting
this down to $4.00 per unit. This
manufacturer plans to produce at
least 150,000 units this year.

A German-made unit is being
imported by Harvey-Wells Elec-

tronics for approximately $1.25.
With volume, this price can drop to
$1.15 per unit.

» Background—The electrostatic
speaker is by no means new. It
was introduced in this country in
the 1920’s, though did not prove
successful because it attempted to
reproduce the entire audio range
instead of just high frequencies as
at present. The speaker was rein-
troduced here at last year’s Audio
Fair. In the meantime, the unit
has been used as a high-frequency
tweeter by at least four German
radio manufacturers.

Transistor Production Increases in Volume

GE tools for mass output with
new process; Raytheon makes
millionth junction transistor

GLIMPSE of the present and future
production picture for two tran-
sistor manufacturers was given
last month when Raytheon pro-
duced its millionth germanium
junction transistor and GE an-
nounced plans for quantity pro-
duction of the units under its rate-
grown process.

» Plans—Development work has
been largely completed on the new
GE process for growing transistor
crystal material at high speed.
The firm expects to begin sam-
pling to manufacturers late this
vear. Production limited only by
the volume of sales will begin in
1955 at the firm’s Syracuse plant.

Prices of the transistors are ex-
pected to become competitive with
vacuum tubes as soon as elec-
tronic manufacturers place orders
for comparable quantities.

» Production—At present, GE is
making a few hundred transistors

Quarter-pound germanium ingot, rate-
grown by GE step technique in two
hours, gives 2,000 transistors.

www.americanradiohistorv. com

a week on its pilot line in Syra-
cuse. A rate-grown ingot is being
produced each ten days, which is
currently enough to keep the line
supplied for about ten days. The
firm is presently mechanizing the
fabrication process of attaching
leads to the transistor bars.

» How—The rate-grown process,
first announced a year ago, in-
volves varying the heat and with-
drawal-rate controls cyclically
during the crystal-growing proc-
ess. As a result, as many as a
hundred usable wafer-thin slices
of germanium can be cut from a
six-ineh ingot. With other proc-
esses only one useful slice is
formed per crystal. The disc-
shaped slices are then diced into
thousands of bars each several
thousandths of an inch long, with
a junction layer through the

{Continucd on page 1.0)
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EVERY TYPE AND RATING FOR
SMALL OR LARGE PRODUCTION RUNS!

Sprague can provide you with the
best capacitors for your require-
ments. And when it comes to ce-
ramic capacitors, large plants with
adequate production and tooling
facilities offer prompt delivery for
small or large production runs.

In the East, Sprague ceramic ca-
pacitors are made at North Adams,
Mass., and Nashua, N. H. The Mid-
west is served by Sprague’s wholly
owned subsidiary, the Herlec Cor-
poration of Grafton, Wis.

Some of Sprague’s newest de-
velopments are shown at right.
For future developments in ce-
ramic capacitors, look to Sprague
for the ultimate in performance,
miniaturization, and reliability.

SPRAGUE ELECTRIC CO.

35 Marshall St., North Adams, Mass.

Sprague, on request, will
provide you with complete
applicationengineering serv-
ice for optimum results in
the use of ceramic capaci-
tors, and printed resistor-
capacitor networks.

ELECTRONICS — September, 1954
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IT’S SPRAGUE FOR
Ceramic Capacitors

WORLD’S LARGEST CAPACITOR MANUFACTURER s I n n G U E

‘RING’ CERAMIC CAPACITORS
to clean up chassis

FLAT ‘PAN’ CERAMIC CAPACITORS
simplify circvit design

WIDELY-USED CERAMIC CAPACITORS
for electronics, radio, and TV

SPRAGUE
1010y

Export for the Americas: Sprague Electric International Ltd., North Adams, Mass, CABLE: SPREXINT
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INDUSTRY REPORT—Cohntinued

center of each. The more cycles
there are in the crystal-growing
process, the more layers there are
for slicing and dicing.

» Raytheon—In announcing the
production of its millionth junc-
tion transistor, Raytheon pointed
out that field failures in actual
service are running at the rate of
less than 2 percent per year, with
well over one billion transistor
operating hours to date.

So far the great majority of the

O =.'.

st : -

firm’s transistor output has gone
to the hearing aid industry. Close
to 300,000 of U.S. hearing aid
wearers out of a total of 1.2 mil-
lion have already converted from
tube to transistor aids.

The company announced that its
power and radio-frequency tran-
sistors were in the research stage
in 1953 and are now in the produc-
tion design stage, with a good

chance of small commercial pro-
duction before the end of 1954 for
sampling to manufacturers.

MAN-MADE ISLANDS like this to appear in open Atlantic as . . .

U. S. Starts Sea Platforms For Radar

Off-shore radar bases to extend
along Continental Shelf from
Norfolk to Newfoundland

EAST-coAST leg of the nation’s
radar warning system began to
take form as work started on a
line of huge radar platforms to be
built at sea for the Air Force as
far off the Atlantic coast as 125
miles.

Each platform will have about
15,000 sq ft of area. Total con-
struction cost, not including radar,
is estimated at $20,000,000 for some
25 platforms.

» FFacilities—The platforms will
operate as radio and radar aids to
navigation and as weather stations,
in addition to use as early warning
stations. Each will generate its

10

own electric power and will be con-
nected by radio with shore-based
radar stations.

The platforms will have living
quarters for 20 to 30 operating
personnel an sufficient space for a
heliport. At the top of the light-
house-like tower on each will be a
small observatory for housing the
radar and weather equipment.

» Land—The Air Force also plans
to improve facilities at 69 existing
land radar installations and begin
construction of some 485 new semi-
fixed and small automatic radar air-
craft warning stations, adding to
hundreds of small permanent and
semi-fixed stations already in op-
eration. The new automatic sta-
tions will bridge gaps in coverage
between larger semi-fixed stations.

www americanradiohistorv.com

How Electronic
Firms Size Up

Companies in the field cover
all employment ranges but

most firms are small

GIANTS of the electronics industry
were recently sized up in a tabula-
tion by the National City Bank of
New York of the 100 largest U. S.
manufacturing  corporations in
terms of total assets at the end of
1953.

Although most of the firms
cover many industries, four can
be classified as radio-tv-electrical
equipment makers and four more
have sizable interests in the field.
The eight companies and their
total assets in 1953 were as fol-
lows: Avco, $232 million; Bendix,
$329 million; GE, $1.7 billion;
IBM, $520 million; RCA, $494
million; Sperry, $259 million;
Western Electric, $877 million and
Westinghouse, $1.3 billion.

» Smalls—Despite the importance
that these large manufacturers
have assumed in the electronics
industry, it is the smaller manu-
facturers that account for the size
of the industry in terms of number
of firms. As is shown in the chart,
over half of the manufacturers in
the communication equipment field

SIZE OF ELECTRONIC FIRMS
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(Continued on page 12)
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on Silectron cores . . . all shapes and sizes

This new bulletin conrains design information on
Arnold cores wound from a grain-oricnted silicon
steel, Silcctron. Curves showing the etfect of 1m-
pregnation on core material properties are published
for the first ume. This 52-page bulledn includes in-
formationon cut “C” and “E’" cores, and uncut toroids
and rectangular shapes. Sizes range from a fractuon

of an ounce to hundreds of pounds in standard tape
thicknesses of 1. 2, 4 and 12 mils.

A new method of tabulating core sizes is intro-
duced whereby cores are listed in the order of cheir
power handling capacity. You'll find this Silectron
core bulletin a valuable addiuon to your engineening
tiles—awrite for your copy.

ADDRESS DEPT. E-9

wab 5305

THE ARNOLD ENGINEERING (JOMPANY
SUB3IDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION |

M General Office & Plant: Marengo, lllinois
DISTRICT SALES OFFICES . . . New York: 350 Fifth Ave. _
Los Angeles: 3450 Wilshire Blvd. Boston: 200 Berkeley St.
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INDUSTRY REPORT— Continued

are small companies that employ
less than 20 workers and nearly
two-thirds employ less than 50.
Electrical equipment manufactur-
ers that employ over 500 workers
represent only 4.9 percent of the
number of companies in the field.

ltalian Government
Seeks U. S. Licenses

A MOVE to strengthen further its
electronics industry was made by
Italy with the establishment of an
office in New York for Finmecca-
nica of Rome, a financial holding
company controlled by the Italian
government. Purpose of the U.S.
headquarters is to improve the
volume of business between Italy
and the U. S. and Canada by enter-
ing into as many licensing agree-
ments as possible with the U.S.
firms. The agreements are to give
the Italian company’s plants the
benefit of U. S. progress and at
the same time allow U. S. firms
to supply the Italian and other
markets with products identical to
those produced here at consider-
able dollar saving and a reason-
able rate of return.

» Setup — Finmeccanica controls
close to 40 different corporations
with about 50 plants and 75,000
workers. Exports for the com-
pany, not including offshore pro-
curement sales, were $51 million
in 1953 compared to $37 million in
1952.

Among the companies that the
government-controlled holding
company has under its wing are
Microlambda of Naples which
manufactures radar and other
electronic equipment on license
from Raytheon, the Marconi Com-
pany of Rome which makes radio
equipment and tubes and Filo-
technica Salmoiraghi of Milan
which manufacturers some of its
precision instruments under
Sperry Corp. of London licenses.

Microlambda, which has con-
centrated mainly on the produc-
tion of Raytheon radar for the off-
shore procurement program, em-
ploys about 400 workers in its
plant in Naples. It has assets of
about $3 million. The firm esti-
mates that billings of about $400,-

12

000 were made on electronic prod-
ucts delivered in 1953.

» Government Assistance — The
U.S. Foreign Operations Adminis-
tration has set up a plan to pro-
tect American business firms
against losses from inability to
transfer their foreign money earn-
ings in dollar-short countries into
U.S. currency. If a company
should be unable to exchange its
Italian lira or other currencies

into dollars, the U.S. government
would provide the dollar exchange
up to the amount a company ex-
pects to obtain. Raytheon, for
example, has obtained a guarantee
from the U.S. to cover $93,500
under a German contract and
$329,000 under an Italian agree-
ment. The amounts represent
fees and royalties the firm expects
to receive during the lives of the
contracls with the foreign com-
panies involved.

ULTRASONICS aond digital automation equipment are applied to auto parts
inspection as . . .

Nondestructive Testing Cuts Costs

Industries install ultrasonic
and industrial x-ray equipment
for substantial dollar savings

INCREASING use of nondestructive
testing throughout U.S. industry
is resulting in substantial sales
for some electronic manufactur-
ers.

Ultrasonics and industrial x-ray
are two of the methods that are
being used extensively.

» Ultrasonics—Digital computing
and ultrasonics are being used for
the inspection of Allison jet en-
gine rotor forgings. Application
of SIMAC (sonic inspection meas-
urement and control), a device de-
veloped by Sperry Products, is one
of the newest applications in non-
destructive testing.

The device was developed at a
cost of $300,000. It automatically

wwWw.americanradiohistorv.com

and completely scans a circular
part mounted on a rotating turn-
table immersed in water by beam-
ing ultrasonic waves into it. Beams
reflected by structural discontinu-
ties, which may be defects, are
logged on a circular chart for in-
terpretation and filing.

A scanning machine, recorder,
control cabinet and an electronic
console which is also a monitoring
station comprise the complete in-
stallation. A quartz-cryvstal trans-
ducer in the scanning head trans-
mits short bursts of sound at 5
million vibrations per second. The
motion of the scanning head is
controlled by a servo-motor which
in turn is controlled by an array
of holes punched in tape. In all,
60 holes are punched in the tape
for each scan line. All operations
of the apparatus are controlled

(Continued on page 14)
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of custom machinery for electronics and allied industries

sealing ... exhausting ... bulb making...stem making... wire products

GLASS TUBING CUTTING MACHINE
VERTICAL TYPE LEAD WIRE WELDING MACHINE

GLASS TUBING CUTTING MACHINE
‘BUTTON STEM MACHINE HORIZONTAL TYPE AUTOMATIC EXHAUST MACHINE

Built into the automatic machinery shown on this page is
knowledge of every phase of electronic tube production... “Built-in know how”

Kahle’s machines are engineered 1o manufacture electronic tubes and component is what makes Kahle’s
parts so that the hurden of “knowing how” to make the product {alls upon the machin. name the password
ery itsell instead of the manufacturer. Forty-six years of intimate contact with the in the electronics and
design and construction of custom machinery together with a long history of glass industries where
pioneering successes in electronics and allied industries, produce the “know-how”
in such combinations of machines as the models depicted above. Kahle executives
have vast experience in the actual manufacturing of the end products which such
machinery produces. This cumulative krowledge is built into the machinery to solve
bottlenecks and gives a smooth uninterrupted flow of the finished products for all

production difficulties
can be overcome with
custom machinery.

production requirements.

Call on Kahle and learn
how you can benefit
from the company which

enjoys the respect of ENGINEERING COMPANY
the industry’s leaders. 1353 SEVENTH STREET + NORTH BERGEN N J
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INDUSTRY REPORT—Continued

in the electronic console. The
ultrasonic echo signals are dis-
played on the face of a c-r tube
for visual monitoring.

» Market—Size of the potential
market that nondestructive test-
ing represents is seen in the esti-
mate that at least $100 million
annually is spent by U.S. indus-
try for nondestructive testing.
Some casting firms spend as much
as $25,000 a month on x-ray in-
spections alone. In the petroleum
field it is estimated that more than
$42 million a year is spent in field
inspections of tubes and pipes.

Non-destructive testing by elec-
tronic and other means has paid
off for industry. For example,
it has been estimated that x-ray
inspection of castings up to 5
feet in diameter costs about $7.50
per casting while destructive test-
ing averages $350 a piece.

‘CAPABLE of high-speed manufacture
and independent of imported mate-
rials, these . . .

Glass Capacitors
Rival Micas

NEW LOOK in fixed capacitors is
promised by Corning Glass, now
beginning automatic manufacture
of small glass blocks for use in
communications and industrial
electronic circuits.

Quality capacitor units in the
postage-stamp size are generally

14

made from mica with conducting
plates of silver vaporized directly
onto the mica dielectric. Their
capacitance varies little over wide
temperature ranges. They require
high-grade mica, most of which
must be imported and they ave
expensive.

A few months ago, experimental
glass capacitors, admittedly good,
cost ten times as much as silver
micas. Now, automatic produec-
tion has dropped costs to as low as
2} times as much. Corning ex-
pects to close the gap in the near

future even further costwise.

» Replacement Market—Glass ca-
pacitors will not replace silver
micas overnight. Although the
total range of variation for the
glass-dielectric units is less than
that of the best silver mica, the
latter can be used at lower temper-
atures than the glass. However,
in case of a mica shortage, circuit
redesign would allow fuller use of
the glass types. One glass unit is.
almost exactly like the next, mak-
ing circuit design less tricky.

TV Manufacturers Unveil New Lines

Color set activity heightens;
lower prices for monochrome
and color tv are evident

MaJor television receiver produc-
ers unveiled their new tv and radio
lines for the fall selling season.

» Color — Manufacturers made
varied approaches in introducing
color sets for the fall market.
Motorola introduced three 19-inch
color sets using the CBS tube at
prices starting at $895. CBS-
Columbia planned to show its 19-
inch color sets this month.
Emerson announced plans to
market a color set at $695 using
RCA’s 15-inch tube. This firm
does not intend to produce 19-inch
color sets but will make 21-inch
sets when a tube is perfected.
RCA, which plans to show its
new 21-inch color tube this month,
reduced the price of its $1,000 15-
inch color set to $495 and will
refund $505 to customers who
bought the set at $1,000. It is ex-
pected that Westinghouse will take
similar action on its 15-inch sets.
According to RCA, its action was
taken to clear distributor and
dealer inventories before the in-
troduction of 21-inch color sets.
Philco, which has also devel-
oped a 2l1-inch color tube, an-
nounced that it does not intend to
offer color tv receivers this year.
Magnavox indicated that it
would not sell color sets until a
21-inch tube had proved itself.

Other set manufacturers seemed
to be staying on the color fence
awaiting further color tube devel-
opments.

» Prices—Lower-priced black-and-
white models were shown with 17-
inch table models as low as $129.-
95 and 21-inch table sets at
$149.95. Price ranges of some lines
are 20 percent below last season’s.
Bid for second-set markets by
many manufacturers was evident
in the resurgence of 17-inch table
models now carried by most firms,
though Philco has dropped them.

Slight divergence in tube-size
trends was evident. One com-
pany dropped the 24-inch set from
its b-w line while another, which
was one of the last to bring out a
24-inch set, has expanded its 24--
inch line. Greater use of alumin-
ized tubes was noticeable in new
fall lines. For many companies,
all but their price leader sets usedi
them.

Financial Roundup

COMPANIES in the electronics field
enjoyed, in general, better net
profits during the first six months:
of 1954 than for the similar period
in 1953. Aecording to the survey
by the National City Bank of New
York, the combined net profits of
18 companies in the radio-tv-elec-
trical equipment field for the first
half of 1954 totalled $174.5 mil-
lion, 17 percent over 1953’s first

(Continued on pagec 16)
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the NEW winiatune ——

... ALL-METL

Barry ALL-METL line. 3
They are specifically designed to help you meet miniaturization demands
under toughest environmental conditions.

Temperature range — from —60°C to +175°C
Weight — only 14 ounce per unit isolator
Height — only 11 ” free, 25/32” bottomed
Load ratings — 0.1 to 3.0 lbs. per unit isolator
Performance — meet all relevant requirements of
JAN-C-172A/MIL-C-172B
Ruggedized — to meet shock tests under specifications AN-E-19,
MIL-E-5272, MIL-T-5422B, and MIL-C-172B.
Mounting styles — available in plate and cup types, as
illustrated, for 2-hole or 4-hole mounting.

For complete information, ask for your free copy of the new Barry
Product Bulletin 542, containing full installation and performance data.
And for greatest benefits with these new isolators, let our Field Engi-
neering Service help in the early stages of your equipment design.

707 PLEASANT STREET
WATERTOWN 72, MASS.

SALES REPRESENTATIVES IN ALL PRINCIPAL CITIES
British Licensee: Cementation (Muffelite), Ltd., London, England
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INDUSTRY REPORT—Continued

six months profits of $149.4 mil-
lion.

Combined net profits for these
companies for the second quarter
of this year, totalling $81.5 mil-
lion, were 4 percent ahead of
1953’s second quarter profits of
$78.3 million. According to the
survey which covered 19 manufac-
turing industry groups, only food,
paper, office equipment and auto-
motive manufacturers exceeded
the 17 percent profit increase of
radio-tv, electrical equipment
firms. Following are the reports
of 30 companies in the electronies
field for the fiscal periods indi-
cated:

Net Profit
Company 1954 1953
Aircraft Radio 6m  $316,000  ......
Am Bdcasting Par-

amount Theatres

6N oy 5w D e 1,982,000 $2,587,000
American Machine

& Foundry 6m.. 1,840,000 2,151,000
Amerlcan Phenolic

........... 252,277 573,651
AT&T 12m o gerg0e: 440, "30 000 388, 541 06-
Ampex 12m ...... 000
Bendix Aviation 6m 11, 113 149 8, 596 601
Clevite Corp 6m. 1,646,758 2,015,419
Consolidated Engl-

neering 6m..... 472,594 365,983
T. A. Edison 6ém. .. 159,603 513,165
Fairchild Camera &

Instrument 6m. . 757,699 289,671
General Cable 6m. 2,434,657 2,971,347
GE 6m........... 93,856,000 75, 417 000
Hoffman Radio 6m. 318683 697,320
Lear 6m.......... 379 558 793 615
W. L. Maxson 9m. 1009 786 646, 194
Minn. Mining &

Mfg. 6m........ 11,644,303 9,056,111
Motorola 6m.. ... 2,858,301 4,640,679
National Cash Reg-

ister 6m...... . 5,627,065 5,670,465
Philco 6m........ 1,735,000 12,216,000
RG4y 6Myg pie e e S0 19,268,000 1%,185,000
Ravtheon 12m. .. .. 3,523,000 3,859,000
Standard Coil 6m. 1,358,996 2,736,431
Stewart-Warner 6m 1,511,560 2,143,064
Stromberg Carlson

6m L 1,177,759 1,071,271
Sylvania 6m. ... 3,522,785 5,169,092
Tempeco Aircraft 6m 1,325,328 906,342
Thompson Products

6N sep o - - WrAIE 6,490,502 5,357,618
I‘ung Sol 3m...... 1,001,537 1,015,355
‘Westinghouse 6m.. 45,359,000 35,660,000
» Securities — Ultrasonic Corp.

offered 200,000 shares of ecommon
stock (par $5) at $12.75 per share.
Proceeds will be added to general
funds for working capital and gen-
eral corporate purposes.

American Electronics offered
160,000 shares of common stock
(par $1). Proceeds will be used to
repay loans and for general cor-
porate purposes.

Master Televigsion filed with
SEC covering 1,000 shares of class
A stock to be offered at par ($100
per share) and $199,000 of 10-year
6-percent debentures to be offered
at 10 percent of principal amount.
Proceeds are to be used for work-
ing capital.
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Conventions Use Closed-Circuit TV

Promoters offer packaged
facilities; trend renews interest
in projection television

MuLTI-CITY large-screen closed-
circuit television is saving mil-
lions of dollars annually for com-
panies with nationwide operations
such as Ford, Chrysler, Pan Amer-
ican and IBM. For example, West-
inghouse used a private telecast to
introduce its new line of appli-
ances, radios and tv sets to 2,000
distributors in 27 cities. Cost was
$75,000 as against $450,000 neces-
sary to bring the distributors to a
central loeation and pay for their
hotel accommodations and sundry
expenses. A rule-of-thumb in gag-
ing the cost of a private television
hookup is $1,500 per hour per city.

» Producers—Several companies,
including Box Office Television
and Theater Network Television
(TNT) both of New York, special-
ize in handling closed-circuit tele-
vigion conferences. The Sheraton
hotel chain is also interested in
the business. Large-screen pro-
jection telesets are already in-
stalled in five hotels and jeeped-up
receivers—that is, home receivers
with an added video input—in-
stalled in 23 others. Closed-cir-
cuit tv is estimated to be a half-
million-dollar business this year.

During 1953, the intercity facil-
ities of AT&T were used about 20
times for closed-circuit telecast-
ing service.

» Sales Meetings—First intercity
large-screen sales conference was
put on in 1952 for Lees Carpets.
This year about 10 such business
meetings have been held. The
companies using the service are
among the biggest in the country.
Their satisfaction with the plan
seems evidenced by repeat meet-
ings already on order.

» Theater TV—Another form of
closed-circuit television involves
distributing concerts, operas, foot-
ball games and prizefights to thea-
ters. There are 93 theaters in 53

cities equipped with large-screen
projection television sets. Their
total seating capacity is 214,613.
Recently, plans have been an-
nounced for a million-dollar net-
work to distribute floor shows to
restaurants and night clubs.

» Equipment—The large-screen
theater sets are of the projection
type and provide a 15 x 20 ft pic-
ture. When installed these sets
cost $25,000 each. To provide cov-
erage in cities where large-screen
equipment is not installed, show
promoters have their own portable
projection tv sets. For example,
Box Office uses 31 portable projec-
tion units that throw a 9 x 12 ft
picture.

Closed-circuit show promotors
indicate that a market exists for
portable theater-quality projec-
tion equipment that will sell for
under $2,500.

» Color—Business and entertain-
ment closed-circuit telecasts thus
far have been in monochrome.
Color has been used for medical
purposes, however, such as when
a group of doctors wish to watch
an operation. The American Can-
cer Society has six color tv units
for closed-circuit wuse; Smith,
Kline and French have two.

Small Towns Attract
Electronics Firms

SMALLER CITIES, many of them de-
pendent on a single industry for
employment, are looking to the
electronics industry as a stable
means of industrial diversifica-
tion. In Lowell, Mass., a former
textile-mill town, a development
and industrial commission has
been formed to attract industry to
that area. Electronics manufac-
turers are high on their list of
desirable types.

» Inducements—Low labor and
building costs are among the in-
ducements that the Lowell com-

mission offers. In addition, finan-
(Continued on page 18)
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TYPE 1800-A VACUUM-TUBE VOLTMETER

Just consider the featares and specifications for this popular measuring

tool . . . unsurpassed in Accuracy, Stability, Ruggedness and Operating Conveniences. Thousands

are in use in laboratories, schools and research organizations througl'cut the world

4 The Type 1800-A VIVM is suited not only to
accurate measurements at audio and radio frequencies,
it in addition gives reliable d-c voltage indications.

4 Voltage range — 0.1 to 150 volts, a-c in six ranges
and 0.01 to 150 volts, d-c — 0.5 volt range permits
accurate low voltage readings — the Type 1800-P2
High-Frequency Multiplier, attached to the probe,
extends the a-c voltage range to 1500 volts.

4 Basic accuracy is =29 of full scale on all six a-c
and d-c ranges —chart is supplied with instrument
for frequency corrections on a-c measurements as
high as 500 Mc.

+4 High Stability — one zero control for all ranges
— resetting not required when switching from one
range to other.

+ Completely-shielded probe contains acorn-type
diode rectifier connected to input capacitor — various
terminations and fittings may be attached to probe
to suit particular application at hand.

4 Illuminated meter scale elminates parrallax in
readings — meter is protected from overloads; cannot
be burned out.

+ High 25-megohm input impedance — 1050 Mc
resonant frequency permits accurate measurements
at hundreds of megacycles — on d-c ranges, two input
resistances: 10 megohms and open grid.

+ Current and power measurements also can be
made with the 50-ohm termination-unit (supplied)
attached to the VITVM probe.

# Low-frequency response is excellent — range is
extended to 1500 volts at d-c and audio frequencies
with the Type 1800-P3 Low-Frequency Multiplier.

¢ Operation is from 105 to 125 or (210 to 250)
volts, a-c, 50 to 60 cycles — internal voltage regulator
eliminates meter fluctuations.

4 Line connector cord, Type 274 and 874 ter-
mination connectors, 50-ohm coaxial terminating re-
sistor, and spare fuses are supplied with instrument.

- Dimensions are 73 x 7% x 11V inches — Net
Weight, 13% Ibs.

Type 1800-A Vacuum-Tube Voltmeter .
Type 1800-P2 High Frequency Multiplie- .
Type 1800-P3 Low-Frequency Multiplier Py
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INDUSTRY REPORT—Continued

cial backing and aid in locating or
building plants and in recruiting
a labor force are available. In one
area designated as an industrial
park, a group of one-story build-
ings designed for Thorizontal
manufacturing operations is being
built. The landscaped area will
have room for expansion, along
with parking and recreation areas.

Electronics companies already
building or operating in the area
include Raytheon, CBS-Hytron
and Cambridge Thermionic Corp.
Projects for other firms in the
field are planned.

Tubes Submerge With
Submarine Cables

SUCCESSs of engineers in developing
submerged amplifiers with 20-year
reliability has triggered an elec-
tronic revolution in the submarine
cable field. In recent months two
underwater cable jobs have been
announced by the Bell System in
which underwater repeaters will
be used.

»Projects—Work is already in
progress on a $35 million trans-
oceanic telephone cable system
which is to be laid across the
Atlantic from Newfoundland to
Scotland (ELECTRONICS, Jan. 1954,
p 20). The cable will have over 100
vacuum-tube repeater amplifiers.

Bell has also proposed construe-
tion of an underwater telephone
cable system which will stretch 800
nautical miles between Port An-
geles, Wash. and Ketchikan,
Alaska. Estimated cost is $14 mil-
lion. This cable will contain built-
in underwater repeaters spaced
about 40 miles apart, to boost voice
signals. Each employ three vacuum
tubes and will be housed in a
flexible copper tube about seven
feet long and 1% inches in dia-
meter. The vacuum tubes, specially
designed by Bell Labs, are ex-
pected to have a life of 20 years.
The entire repeater is supported
by steel rings to form a structure
that is built into the cable and
appears as a tapering bulge. The
design permits the amplifier to
pass through the cable ship’s
gear along with the cable.
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Industry Grows Despite Failures

Business failures doubled last
year, but number of firms in
operation is higher

MANUFACTURERS in the electronics
industry have continued to in-
crease steadily in number despite
a growing list of business failures.
More than 2,700 manufacturers for
the industry were listed in ELEcC-
TRONICS Buyers’ Guide in 1953,
about 300 more than in 1952. In
the 1954 Guide more than 30,000
manufacturers are listed.

Trend of Commerce Department
figures for firms in the electrical
machinery classification which in-
cludes electronic companies indi-
cates an increase of about 200 com-
panies for 1953.

» Failures—According to RETMA,
33 electronic equipment and parts
manufacturers failed in the year
ending in May 1954 compared to
16 in the previous year. Since
1945, 170 electronic manufactur-
ers have had serious financial dif-
ficulties although about 35 of
these are still in operation.

The 33 companies that failed in
the past year had liabilities of ap-
proximately $24.8 million. Twelve
of the firms were radio and tv set
producers, five produced compo-
nents, five made military equip-
ments, seven manufactured sound
equipment and recorders, three
made commercial communications
equipment and one manufactured
instruments. More than half of
the companies seeking reorganiza-
tion were less than seven years
old.

» Why — Credit committee of
RETMA indicated the circum-
stances causing the failures of the
33 firms. Lower sales were not
seen as a fundamental reason.
Most of the companies had been
doing a volume out of proportion
to working capital. They had high
fixed expenses such as rent and
interest, which could not be cut
back and had accumulated inven-
tory excessive in relation to sales.
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Several had taken long-term con-
tracts for the production of com-
plex military or commercial com-
munication equipment at too low
a price.

» Distributors — According to
RETMA, of more than 1,300 parts
distributors only & experienced
financial difficulties last year.
Their liabilities totaled $1.3 mil-
lion. More than 40 new distribu-
tors of the electronic parts entered
business during the 12-month
period. Many established whole-
salers had to have larger quarters
to handle heavier inventories for
growing sales.

Industrial Instruments
Give Few Headaches

THOUSANDS of noncommunications
electronic instruments are giving
satisfactory service to industrial
users because manufacturers have
learned the secrets of foolproof
design and personalized service.

One long-established manufac-
turer says that a high percentage
of the equipment sold is never
heard from again. A logical con-
clusion is to assume the gear lives
out its entire life without trouble,
requiring only routine replace-
ment of tubes.

Such experience may be a mat-
ter of environment, too. Where
there are competent and inter-
ested engineers or technicians

(Continued on page 20)
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A NEW CHAMPION

SUBMINIATURE

VOLTAGE REFERENCE TUBE

CR5783 WA

RAYTHEON CK5783WA

LOOK AT ALL TEN of these important performance features of the Raytheon
CK5783WA Subminiature Voltage Reference Tube.

The Raytheon CK5651WA
Miniature Voltage Refer-
ence Tube likewise pos-
sesses each and every
one of these ten great
performance features.

You now have your choice
of Subminiature or Minia-
ture for the most exacting
Voltage Reference Tube
applications.

NOTE. Type OB2WA now
available to MIL specifications.

1.
2.

3.

Tightened Voltage Drop Range: 83-89 volts.
Low dark starting voltage — only 115 volts
maximum — no higher than for light starting.
Wider Ambient Temperature Range: —55°C
to 150°C.

. Lower Temperature Coefficient only —5

mV/°C maximum, from 25°C to 75°C.

. Reduced voltage jump*. Maximum value:

5 mV.

. Reduced drift** (1 hour). Typical value: 50

mV change.

. Improved repeatability***. Typical value:

20 mV change.

8. Improved stability over 500 hour period
(150°C ambient). Typically less than one
volt change.

9. Improved stability over 5000 hour period
(30°C ambient). Typically less than one
volt change.

10. Ability to meet every requirement for mili-
tary reliable tubes, including shock and
vibration.

Notes" *Voltage jump — Maximum sudden jump in operating voitage
when operating current is varied slowly over specified range.

“*Drift — Maximum operating voltage change during the period of
operation.

**+Repeatab)lity — Maximum shift in operating voltage between suc-
cessive firings of the tube.

RAYTHEON VOLTAGE REGULATOR AND REFERENCE TUBES

give you this complete range to choose from — each and every one a great performer
Max. Dimensions Min. Min. Max.
Starting Operating Operating Operating Max..
Height Diam. Voltage Voltage Current Current Regutaticn

Type (Inches) (Inches) Supply (Approx.) Ma. Ma. Volts
0A2 2.63 .75 180 150 5. 30. 6
0B2 2.63 .75 127 108 93 30. 35
@ 0B2WA 263 75 133 108 5. 30. 4
CK1022 2.69 75 1100 1000 0.005 0.055 20
CK1037 1.75 40 730 700 0.005 0.100 15
CK1038 1.75 40 930 900 0.005 0.055 15
CK1039 1.75 A0 1230 1200 0.005 0.100 25
CK5651* 2.13 75 115 87 1.5 35 3
CK5651WA* 2.13 75 115 84.5 1.5 3.5 2
CK5783* 1.63 .40 125 87 1.5 35 3
CKS5783WA* 1.63 .40 125 86 15 3.5 3
CK5787 2.06 40 135 100 5. 30. 6
CK5787TWA 2.06 40 135 100 5. 25. 4
CK5962 2.69 75 730 700 0.002 0.055 15
CK6213 1.38 40 200 130 1.0 2.5 2

“Voltage Reference Tube

RAYTHEON MANUFACTURING COMPANY

RAYTHEON MAKES ALL THESE:

ELECTRONICS — September, 1954
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INDUSTRY REPORT—Continued

available, there is always less
trouble reported than when an
average electrician does the serv-
icing.

» Handling Breakdowns—Besides
building equipment well, there are
two tricks for keeping customers
satisfied and equipment working.
Most manufacturers provide an
adequate instruction manual com-
plete  with  circuit diagrams,
tvpical voltage readings and some-
times oscillograms. Most success-
ful is the list of symptoms, their
probable cause and where to look
for faulty components. The other
trick is getting a badly damaged
instrument repaired fast.

Outfits like General Radio prefer
to get the equipment into the
factory or an authorized service
organization where standards are
quickly available. Such organiza-
tions usually have district engi-
neering offices where customers
can discuss ailments over the tele-
phone or bring equipment for first
aid by the resident engineer. One
distressed visitor who had been
making a hundred dollars a day on
sound-level measurements got his
meter repaired thus in an hour.
Other equipment manufacturers
may have eight or ten manufac-
turers’ representatives through-
out the country who can take care
of almost all but the basket cases.

Straight industrial controls are
another matter. Because they are
more likely to be used under
factory than research conditions,
companies like Brown Instrument
find it desirable to maintain some
50 offices throughout the country
from which technicians can be dis-
patched. Plant people are eligible
for a free training course.

» Service Organizations—In exist-
ence, but not noticeably on the in-
crease, are independent service
organizations. According to one
manufacturer, growth of this
service has not been appreciable
during the last ten years. They
are predominantly in metropolitan
areas where business is plentiful.
Some repairmen complain that
manufacturers don’t like them—
want to hoard customer contacts
to effect replacement sales.

20

o

MORE centers like this ane at Burroughs Corp. are being set up as . . .

Computer Applications Multiply

Problems being solved range
from Bible study to editorial
space analysis

INDICATION of growing use of com-
puters for all types of research is
seen in the following list of some
of the specific and general types
of problems that the devices have
worked on:

Automatic dictionary design for trans-
lating foreign languages into IKnglish

Ball bearing design involving determi-
nation of the components of stresses and
deformation of two elastic bodies in con-
tact

Adaptation of automatic digital com-
puter to accounting and record keeping

Computation of mathematical tables

Determination of lens design

Bible study to determine which of sev-
eral Greek manuscripts copies best repre-
sent the unknown original

]?esign of computers for inventory con-
tro

Factory control and utility
billing

Engine life surveys

Airline scheduling

Pipe tlange design

Management employment surveys

Matrix algebra

Editorial space analysis

Overhead cost allocation

Budgetary computations

Missile design

Auto traffic-light control

Punch press control

Toll road computations

Weather forecasting

Payroll computations

A-c network calculations

Census report computations

customer

» Cost—One computer manufac-
turer, with a computer service
center in operation about 15
months, has completed over 200
jobs for a wide variety of com-

wwWw-americanradiohistorv com

panies. Biggest customers for
computer work have been aircraft
manufacturers and designers. But
electronic manufacturers, tele-
phone companies, government agen-
cies including the armed forces
and the Department of Com-
merce have also been substantial
users.

Actual computing time, not in-
cluding setup, for the wide vari-
ety of problems done by centers
has ranged from as little as 2
minutes to over 100 hours. At an
average rental rate of $300 per
hour, the cost per job has thus
ranged widely.

Set Manufacturers Gear
Production To Sales

DESPITE higher retail tv set sales
throughout the first half of this
vear, set makers have clamped
down drastically on tv receiver
output to get rid of inventory built
up in 1953’s last quarter. How
overloaded the industry has been
is indicated by the fact that while
tv sales through June were 30,000
units above last year’s volume for
the six months, set production for

(Continued on page 22)

September, 1954 — ELECTRONICS



of the Utmost Importance to Engineers
Doing Research and Design
Work in the Entire Audio
Frequency Range.

An Announcement

Burnell and Co., Inc.

is proud to announce the development
of an entirely new product—

a Variable Toroidal Inductor ..o

ROTOROID will prove to be a valuable aid in the solution of many
engineering problems — in research and design — and opens new possi-

bilities for production which were previously impractical or impossible.

RoToRoiD

. is a continuously variable, stepless toroidal inductor which can
provide a 3:1 range of maximum to minimum inductance in 180°
rotation of a shaft.

. . . employs no mechanical resistance contacts and is therefore
free of noise and wear.

. . . requires no DC saturating currents and thereby eliminates the
need for circuitry.

. . is applicable over the entire audio range (from approximately
300 cps). ROTOROID is not limited to any stock value of nominal
inductance. It is available in any value of inductance now available
in regular toroids.

. is hermetically sealed and is vibration and shock-proof, can be
chassis or panel mounted.

_"U/
| v’i\’

Write Department C for further information.

Burnell & Co., Inc.
Yonkers 2, New York

PACIFIC DIVISION 720 Mission Street, South Pasadena, California

F!IRST IN TOROIDS AND RELATED NETWORKS
ELECTRONICS — September, 1954
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An outstanding feature of ROTOROID is that,
at maximum inductance, it provides the full Q
of the toroid it contains. Thus, the user is at
once able to take advantage of the high Q char-
acteristics of toroids while at the same time
having available a variable inductor not previ-
ously available in a toroid.

Applications: Virtually unlimited. Just a few of the
many possible uses of ROTOROID are:

@ Tunable Audio Oscillators

® Variable Z Devices

® Servo Systems

¢ Telemetering

® Adjustable Selective Networks

® Variable Phase Shift Networks

® Variable Filters

® Electro-Mechanical Control Systems

Availability: Immediately available:
ROTOROIDS VTI-16 and VTI-3 which are
cquivalent in electrical characteristics to Burnell
toroids TC-16 and TC-3 in cases 2%4” in diam-
eter, 3-1/16” long. Soon to be available: two
miniature types equivalent to Burnell torcids
TCO and TC-6.




NDUSTRY REPORT—Continuea

the period was off 26 percent com-
pared to last year.

» Difference—In the first six
months of this year tv set output
only exceeded tv retail sales by
some 39,000 units. Last year for
the same period, units produced
surpassed units sold at retail by
over 1 million.

The month-by-month compari-
son shows the picture in more de-
tail. For January and Februavy,
retail sales exceeded production
by over 400,000 sets. For the same
months last vear, however, pro-
duction was ahead of sales by over
250,000 units. In March, April and
May of this vear production in
each month stayed ahead of sales
by some 85,000 units, compared to
an excess of about 200,000 units
in each of the months last year.
Not until June of this year did tv
set production pass output for the
same month a yvear ago. It also ex-
ceeded sales by 192,257, by far the
largest margin for the vear.

Industry Shorts

» Extension of effective date for
compliance by r-f arc welders to
FCC rules on r-f radiation has
been moved ahead one vear. to
July 31, 1954. Industry committee
is working on methods to reduce
interference from such machines.

» Radio astronomy research grant
of $250,000 has been awarded to
Australian scientists by Carnegie
Corp. of New York, part of which
will be used to construct a paro-
bolic reflector 250 feet in diameter
and some 60 feet deep.

> Largest percentage of tv set buy-
ing in 1953 was done by the $7,500
and over income group, which ac-
counted for 21 percent of pur-
chases. The $4,000 to $5,000 and
$5,000 to $7,500 income groups
each purchased 19 percent, ac-
cording to Admiral.

» Royal assent was given in July
to Britain’s television bill setting
up an Independent Television
Authority to provide for 10 vears
of commercial tv broadcasting
services.
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SEPT. 8-11: Symposium on
Propagation, Standards and
Problems of the Ionosphere.
Laboratorics of the National
Bureau of Standards, Boulder,
Col. sponsored by the NBS
Central Radio Propagation
Lab.

SEPT. 13-2.1: First International
Instrument Congress And
Exposition, Commercial Mu-
seum and Convention Hall,
Philadelphia, Pa.

SEPT. 15-17: Symposium on In-
formation Theory, MIT, Cam-
bridge, Mass., Sponsors, IRE.
AIEL, URSI, ONR, ARDC,

SCEL.

SEPT. 16-18: Joint Electron
Tube Engineering Council.
General Conference, Chal-
fonte-Haddon Hall, Atlantic
City, N. J.

IRE Conterence
Ceda:

SEPT. 17-18:
on Communications,
Rapids, Towa.

SEpT. 29-30: IRE Symposium
on Industrial Electronies,
Mellon Institute, Pittshureh
Pa.

SEPT. 30-0OcT. 1: Fifth Annual
Meeting of the IRE Profes-
sional Group on Vehicular
Communications, Rice Hotel,
Houston, Texas.

SeEpT. 30-0cCT. 2: Second Annual
International Sight and
Sound Exposition, Palmer
House Hotel, Chicago, IIl.

Ocr. 4-6: National Electronics

Conference, Hotel Sherman,
Chicago.
Oct. 6-7: First National An-

nual Meeting of the IRE Pro-

fessional Group on Nuclear
Science. IHotel Sherman,
Chicago.

Oct. 13-17: Annual Conven-
tion, Audio Engineering
Society, Hotel New Yorker,
New York, N. Y.

Oct. 14-17: Audio Fair, Hotel

New Yorker, New York, N. Y.
Oct. 18-20: Radio Fall Meeting,
Hotel Syracuse, Syracuse.
N. Y.
Ocr. 21-23: Eighth New Eng-

MEETINGS

land Conference of the Ameri-

can Society for Quality Con-

trol, Ten Eyck Hotel, Albany,

N. Y.

OcT. 22-24: First Annual New
Fingland High Fidelity Music
Show, Hotel Touraine,
Boston.

Oct. 26-28: The Second Na-
tional Conference on Tube
Techniques, Western Union
Auditorium, New York, N. Y.
Sponsors, Department of De-
fense.

Oct. 27-30: Thirtieth Annual
Convention, National Associa-
tion of Educational Broad-
casters, Hotel Biltmore, New
York, N. Y.

Nov. 4-5: East Coast Confer-
ence on Airborne and Navi-
cational  Electroniecs. IRE,
Sheraton-Belvedere Hotel
Baltimore, Md.

Nov. 8-10: Symposium On
Modern Advances In Micro-
wave Techniques, Engineer-
ing Societies Bldg., New York
City.

Nov. 10-11: Conference on Elec-
tronic Instrumentation and
Nucleonies in Medicine, Mor-
rison Hotel, Chicago, IlI.

Nov. 12-13: National Sym-
posium on Quality Control
Methods In Electronies, IR
and American Society for
Quality Control, Hotel Stat-
ler, New York, N. Y.

Nov. 18-19: Sixth Annual Elec-
tronics Conference, Kansas
City IRE, Hotel President,
Kansas City, Mo.

Nov. 29-Dgc. 2: First Interna-
tional Automation Exposi-
tion, 244th Coast Artillery
Armory, New York, N. Y.

DEC. 8-10: Eastern Joint Com-
puter Conference & Exhibi-
tion, Bellevue-Stratford Hotel.
Philadelphia, Sponsors, IRE,
AIEE, ACM.

JAN. 17-19, 1955: Fourth Bien-
nial Conference On High Fre-

quency Measurements, IRE,
AIEE, URSI. NBS, Wash-

ington, D. C.

» Entertainment tube type with
largest factory sales volume for
June was the 6CB6 with total sales
of 1.9 million units, according to
RETMA.

» Comparison of the number of
radio listeners and tv viewers in
Britain during hours when both
services are on the air showed that
tv claimed 44 percent of the audi-
ence and radio 56 percent. For the
same period in 1953 the propor-
tions were 34 percent tv and 66€
percent radio.

» CAA will provide pilots in south-
west U.S. with weather informa-
tion obtained from civil and mili-
taryv radar on a 90-day trial basis.
Almost 200 radars, worth an esti-
mated $25 million, are being oper-
ated by the Air Force, Navy and
Weather Bureau.

» Americans will own an estimated
745 million color sets in 1957 and
374 million in 1964, according to
GE tube department research esti-
mates.

September, 1954 — ELECTRONICS



THIS IS COC. If your operation is spread
out across several acres, miles, counties
or even stales, and vou need control from
a single point, you need “COC”—Cen-
tralized Operations Control.

It your operation is confined to just one
plant or area, but with many points
where careful control must he exercised,
yvou need “COC” — Centralized Opera-
tions Control.

COC can open a valve or start a pump
500 miles from the control point or it
can indicate a liquid level in a tank in
your plant vard.

There are varying degrees of COC.

Coming under this hroad classification is
the Hammarlund “Multi-Gate”® Svstem
which provides complete remote control
and metering of such quantities as flow,
temperature, pressure and Vollﬂgos, as
well as furnishing switching, warning

'\I;\/:’__,’/’:;/o e ¢
“—J 6 o @ o o
}
f°oe e ° o

alarms and various On-Off indications
for pipelines, refineries, chemical plants,
railroads, public utilities and many other
industries. And these operations can bhe
performed over radio, microwave, wire
or carrier.

Other Hammarlund remote-control sys-
tems are used by airlines and commercial
hroadcast stations to control unattended
transmitters located away from the tower
or studio.

Hammarlund “Fleet Control” and Selec-
tive Calling Units control the movements
of radio-equipped vehicles efficiently and
dependably.

Hammarlund “COC” is so hroad that it
can be adapted to handle practicallv any
problem of remote supervisory control.
For more information on COC write The
Hammarlund Manufacturing Co., Inc.,
160 West 34th Street, New York I, N. Y.
Ask for Bulletin CC-1.

HT HAMMARLYND

SINCE 1910

ELECTRONICS — September, 1954
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How to keep informed on the

part of your business

AT YOUR FINGER TIPS, issue after issue, is one of your richest veins

of job information — advertising. You might call it

the “with what” type — which dovetails the “how” of the editorial pages.
Easy to read, talking your language, geared specifically to the betterment
of your business, this is the kind of practical data which may

well help you do a job quicker, better — save your company money.

Each advertiser is obviously doing his level best to give you

helpful information. By showing, through the advertising pages, how his
product or service can benefit you and your company, he is taking

his most efficient way toward a sale.

Add up all the advertisers and you’ve got a gold mine of current,
on-the-job information. Yours for the reading are a wealth of data and
facts on the very latest in products, services, tools . . .

product developments, materials, processes, methods.

You, too, have a big stake in the advertising pages. Read them regularly,
carefully to keep job-informed on the “with what” part of your business.

M:CRAW-KILL Amm

“-' FOR BUSINESS
N L
SN
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MANY USES

Hundreds of these amplifiers are now being used by the
United States and other governments for eritical appli-
cations in air navigational control.
Now available as a standard stock item at a production
price for use by air lines, police radio, commercial com-
munications systems, “professional” amateurs, and
others. Suggested uses are:

Input to any voice radio transmitter

Input to recorder

Input to filter or landline

Input to PA system

Input to any equipment where it is desired to hold

the modulating level close to, but not exceeding, a

maximum.
The Peer Model CA-1503 Regulated Output Amplifier
enables the utilization of maximum madulation (be-
tween 95% and 100%) without danger of over-modula-
tion, distortion, hash, or radiation of interfering signals.
In contrast most compression amplifiers offer at best
only 75% modulation utilization, while non-regulating
amplifiers require maintenance of modulation level at
25% to avoid over-modulation or distortion. The Peer
Regulated Output Amplifier eliminates “riding the gain”
and does an all-around much better job, especially for

STANDARD

Gain 85 db which is adequate for all standard microphones
(can be supplied with up to 100 db gain on special order).
Automatic regulating feature holds the output within less
than 1 db with variations in input of 20 or more db. Instan-
taneous increase in input of 20 db causes only a 3 db transient
in output which exists for only 1 millisecond. When input is
suddenly_decreased 20 db, 63% recovery will be obtained in
.5 seconds. This is the most advantageous rate for normal
sp(eiech service but other rates can be provided on special
order.

Regulating level can be set for any output level over a 25 db
range (normal factory setting is for regulation at 100 mw
output).

Output level is nominally 100 mw, but can be increased to 200
mw or decreased to any value—suitable for most transmitting
equipment, recorder, and landline applications. Output is
brought out in two 150 ohm sections which may be used indi-
vidually or connected in series for 600 ohm termination.
Separate windings allow insertion of series balanced filter
if desired (such as instances where the output line is also
used for control or gignalling purposes).

.Aqtomuiic balancing circuit maintains balanced push-pull
gain, even though tube unbalance may exceed 20 db, without
increase in distortion.

Frequency response linear within =34 db 200-5000 cps.
Precision sfep attenuators provided in both the input and out-
put. Input attenuator provides maximum of 43.5 db in 1.5 db
steps. Output attenuator adjustable in 6 s*eps over a 20 db
range.

Hum and noise level below —50 db (can be made lower on
special order).

INCORPORATED

ELECTRONICS — September, 1954
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Price F.O.B. Benton Harbor $295.00 mmepiate peLivery
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Amplifier Modulation Output “’A” shows average modulation
level without regulated output amplifier (approx. 25% modu-
lation utilization). /B’ indicates average modulation level with
the model CA-1503 amplifier (95% modulation utilization).

speech transmission, since it automatically compensates
for normal variations in voice and speaking attitude.

FEATURES:

Total harmonic and hum distortion less than 1%.

Input impedance 25 ohms (*+2 ohms) over entire frequency
range--matches most moving coil microphones. Also has
built-in 600/25 ohm matching pad for connecting to a 600
ohm line (pad decreases total gain by 20 db). Input has re-
active component of less than 10% allowing satisfactory use
following critical filter circuits. Other input impedances avail-
able on special order. 25 ohm input available from front
panel jack and rear terminal strip. 600 ohm input available
only on rear terminal strip.

Front panel equipment includes accurate meter indicating the
degree of regulation, and standard precision VU output meter.
Internal switch allows connecting the monitor circuit to an
external VU meter if desired, and terminals are provided for
this on the rear terminal strip. The input attenuator and
auxiliary microphone jack are also located on the front panel

Constructed entirely of aluminum with chassis seams welded.
Generous utilization of nickel alloy transformer cores allows
weight reduction to under 15 1lbs. Mounted on standard
19” equipment rack panel. Dimensions 19 W x 6--31/32"
H x 103" D.

Conservative Design for continuous unattended operation.
Hermetically sealed transformers and condensors—construc-
tion and components meet MIL specifications. Uses miniature
individually shielded tubes and all tubes operate well below
maximum ratings for long life. All three stages are push-
pull.

Standard finish of front panel is black wrinkle, with bright
etched aluminum surfaces elsewhere. Other finishes availabla
on special order. Furnished complete with one set of tubes
and detailed instruction manual. Net weight 14.5 lbs, ship-
ping weight 27.5 lbs. Standard voltage 115 volts, 60 cycles.
Power requirement 24 watts.

BENTON HARBOR, MICHIGAN
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MOBILE RADIO TELEPHONE

For Engineering Communications
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1 ® The “Reporter”, a compact and
: economical equipment designed to fit
’ neatly under vehicle dashboards. Also
' available in transportable form or for
: use as a fixed station.
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o In civil engincering, control of
B o mobilevehiclesand personnel is all
sy e B = important. The Pye ““‘Reporter”,
gt ; a8 o by providing an cver-present link to administrative H.Q., is of
e o Lo F inestimable value in speeding up all remote operations and
5 o @R ¥ : achieving vast economies in plant and manpower. Reason
e P e 1 cnough that it should feature so prominently in over two thirds
Pyl a0 ! of the V.H.F. schemes in the United Kingdom.
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Pye (New Zealand), Ltd., Pye Canada, Ltd., Pye-Electronic Pty. Ltd., Pye Ireland, Ltd., Pye Radio & Television (Pty.) Ltd.,
¢ P.O. Box 2839 ¢ Aj ¢ 65 Park S 4 {1 Work ¢ P.O. Box 10648
LJo BoX » jax, ar: treet, anor OrkKs, O, BOx »
Auckland C.I, Ontario, Abbotsford, Melbourne, Dundrum, Johannesburg,
New Zealand. Canada. Victoria, Australia. Dublin, Eire. South Africa.

PYE LIMITED ¢« - CAMBRIDGE + - ENGLAND .
E.
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The new Type M Dynograph Recorder is a high speed
direct writing oscillograph providing exceptionally high,
absolutely stable, d-c or a-c amplification. It may be used
with reluctance type pick-ups without auxiliary equipment.
The exceptional stability, sensitivity, and versatility of the
Dynograph allow simultaneous direct recordings of a very
wide variety of transient variables such as temperature,
speed, position, pressure, acceleration, vibration and strain.

The Type M employs individual plug-in amplifiers; and
input panels provide all connections for various types of
signal pick-ups. It is the most advanced equipment for your
direct-writing recording problems.

- OFFNER TYPE M

DYNOGRAPH recorper

WHY THE DYNOGRAPH? For almost every application of direct writ-

s
[ ing oscillographs, those who have compared features of competitive
;&3_. i& z instruments have chosen the Dynograph—because:
b . R R .
N The Dynograph provides thirty I'he Dynograph givesalarge, easily
i times the d-c sensitivity of com- read record like this:
(b petitive instruments.* Instead of

a barely readable record like this:

/)

the Dynograph is absolutely non-

Yet while competitive recorders
drifting,

drift 1 mv per hour* or more

T
|

I T
1
|
I

1 1

With the Dynograph, one ampli-
fier covers all applications—and
does a better job on each!

Other recorders require additional
amplifiers or preamplifiers for mod-
erate gain d-c; for high gain d-c;
for carrier applications (strain
gauges or reluctance bridges).

COMPARE AND YOU WILL SELECT

THE DYNOGRAPH t

8 YNOGRAPY
Eight page, 2 color bulletin ___:
describes technical detailsand ./} /1 —~——
application information. : e
Write for your copy g 5 ;_-L:':."; f?
of Bulletin L-742. L

%ﬁ:

Pen friction and low torque gives
hysteresis on many recorders.

There is no measurable hysteresis
on the Dynograph.

Limited pen travel makes record-
ing of large dynamic variations dif-
ficult.

-

1

I'_H

Over 8 cm of penexcursionisavail-
able in the Dynograph.

Even at moderate sensitivities,
other assemblies require consider-
able warmup time for stabilization.

The Dynograph is stable as soon
as it is working.

* Based on manufacturer's published claims.

OFFNER ELECTRONICS INC.

5324 N. Kedzie Ave., Chicago 25, U.S.A.
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Kinzoid Potentiometer

Secret of this formidable device is a
built-in correlator which enables it to
analyze cocktail conversation, measure
the potential in any given situation, and
answer the jackpot question. Table model,
illustrated, requires higher voltages than
are generally available. Battery powered
portable models are under development.
Component parts may be purchased in
quantity from Ucinite, however, and can

ELECTRICAL ASSEMBLIES

The

UCINITE CO.

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

be wired to your specifications.

With an experienced staff of design
engineers, plus complete facilities for vol-
ume production, Ucinite is capable of
supplying practically any need for metal or
metal-and-plastics assemblies. .. switches,
connectors, shock mounts and small elec-
trical parts of all kinds. Call your nearest
Ucinite or United-Carr representative for
full information or write directly to us.

Specialists in

September, 1954 — ELECTRONICS
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The Collins Mechanical Filter

for MAXIMUM SELECTIVITY
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Today’s expanded air-ground radio communicazions Fave greatly in-
creased the problem of adjacent channel interfzrence. It has become
increasingly difficult to control sideband radiztion aad maintain good
channel szlectivity.

Collins tas solved these problems by incorparating the Mechanical
Filter in -he Collins 183-4A HF Transmitter/F.e-eiver. The Mechanical
Filter, recently develored by Collins, produces a >e:ter signal-to-noise

= : =6 ratio — greatly increases channel selectivity — przctcally eliminates
Collios 185-4 T adjacent channel interference. The effect of the Mechanical Filter on
Transmittrer/Receivet HE the 18S-4A’s selectivity is clearly shown on the accompanying graph.

Collins 18S-4A provides both receiving and transmitiing facilities —
up to twenty crystal controlled frequencies assigned anywhere in the
range of 2.0 to 18.5 mc. Transmitter output, nominally rated at 100
watts cw or voice, is sufficient to assure communication over very long
distances. Full remote control is provided over a positive 26-wire sys-
tem. The proven performance of the Collins 18§ Transceivers coupled
with the increased selectivity afforded by the Mechanical Filter in the
18S-4A offers aviation the most advanced transmitting-receiving equip-
ment available today.

For additional information on the Collins 18S-3 or 185-4 or the Collins
Mechanical Filter line, now available to industry, contact your nearest
i Collins office. Technical brochures will be forwarded on request.

For complete information and technical details, contact the Collins office nearest you.

COI-I-'NS RADIO COMPANY Cedar Rapids, lowa

261 Madison Ave. 1930 Hi-Line Drive, 2700 W. Olive Avenve,
NEW YORK 16 DALLAS 2 BURBANK

COLLENS RADIO COMPANY OF CANADA, LTD., 74 Sparks Street, OTTAWA, ONTARIO
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New Exinn,

lauy tape gives

207 more recording time!

A revolutionary development for radiostations,
recording studios—in fact all users of magnetic
tape! New “Scotch” Brand Extra-play Magnetic
Tape 190A makes it possible to record entire
symphonies, lengthy news and sports events
without stopping for reel change. With 509
more tape on each reel, new Extra-play tape
offers the same recording time found on 125 reels
of standard tape.

Ixclusive feature of new “Scotch” Brand 190A
tape is a thinner magnetic coating. Made of
high-potency oxide, the new coating has been
reduced from standard 0.6 mils to 0.3 mils and
the high frequency range extended appreciably.
A 309 thinner tape backing offers more uniform
hi fi response with crisper, cleaner tones, yet
maintains “‘Scotch’ Brand’s reputation for
sturdy, long-life tape construction.

3db

L]
1
]
: 24 IN. HEIGHT
1
1

OQUTPUT

|

/

T

190

*®

"

SINGLE STRAND — /
| OF NEW "190 /I

~ FREQUENCY TAPE

8 07 STEEL BALL
DROPPED FROM

EXTRA THIN TAPE — 509, thinner, more
potent oxide coating, 309, thinner chkmg
permit more 190A tape to be wound on
standard-size reel. Result: one roll of new
tape does job of 113 reels of standard tape.

REG. U.S. PAT OFF

B R AN

The term “SCOTCH” and the plaid design are registered trademarks for Magnetic Tape made in U.S.A. by MINNESOTA MINING AND MFG. Cco.,
St. Paul 6, Minn. General Export: 122 E. 42nd St., New York 17, N. Y. In Canada: London, Ontario, Canada.

ELECTRONICS — September, 1954

INCREASED FREQUENCY range of new
Extra-play tape cnables tape machines to
produce recordings with greater hi fi re-
sponse than formerly possible with most
conventional magnetic tapes.

STRENGTH TO SPARE — New 190A tape
stands up under even grueling steel ball
drop test. Naturally it’s tough enough to
withstand severe stresses of sudden machine
slops, starts and reverses.

Exiino, Play Magnetic Tape 190A

0
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FULL RANGE

NSTRUMENTATI

- TR —— 1 - M

0 . “2azmee l..._m__ [ore' ] 3!
= New Brush 4 and 6-channel Oscillographs 8

= provide up to 16 chart speeds — from 10

optimum resolution of a wide range of signals |8
—with economy in chart paper. Chart speed §
can be changed instantaneously —and con- §
trolled remotely if desired.

e T o B

NEW BRUSH RECORDING SYSTEMS offer
you greatest flexibility in measurements

et Ro @

Above: New Brush dual-channel D. C. Amplifier Model BL-530 accepts either single ended
or balanced signals, provides a 50 millivolt sensitivity and accurate calibration of the signal
to be recorded.

New Brush Recording Systems
are designed to meet many mounting require-
ments — standard 19-inch racks, bench-top,
or floor consoles. New Brush Amplifiers are
lighter, smaller and can be stacked closely
as shown.

Right: New Brush Universal* Amplifier Model BL-520, when used with the appropriate resistive
or inductive transducer, permits measurement and direct recording of physical phenomena:
strain, torque, force acceleration, velocity, displacement, pressure, temperature, etc. Maximum
sensitivity is equivalent to 12 microvolt per chart millimeter; or in strain measurements —.25
microinch per inch. The Amplifier includes a medium gain direct-coupled amplifier section with

Brush Recording Systems have an calibrated attenuator that may be used separately for voltage and current measurements.
important place in your research Trade Mark
and production instrumentation.
Write today or call your nearby
representative for complete infor-

P o BRUSH ELECTRONICS

mation. Brush Electronics Co.,

COMPANY

Sormerly

~ g INDUSTRIAL AND RESEARCH INSTRUMENTS
Dept. K 9A’ 3405 Perklns Avenue, PIEZO-ELECTRIC MATERIA4LS o ACOUSTIC DEVICES ;"‘ ﬁ';’," ID""."”;:"""‘ Co.
Cleveland 14, Ohio. In Canada: MAGNETIC RECORDING EQUIPMENT r?:a,.,(;(::;l{::u:?;i‘}”
A. C. ‘&K’ickman, Ltd, TOI‘OHtO. ULERESONICIEQ UtREEN I} Clevite Corporation.
32 September, 1954 — ELECTRONICS
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Potter &2 Brumfield

G == LAY S

SIMPLE - RELIABLE - LOW COST

PLATE CIRCUIT SERIES “LB” )

The simplicity of the LB design provides the lowest possible cost for a sensi-

tive relay built for long life and unfailing reliability.

1. Coils up to 34000 ohm winding
2. Sensitivity to 3 MA pull-in current (approximately .09 watt)
3. SPDT silver contacts rated 5 amps (3% HP) with ample wipe
: , 4. Breakdown tested to 500 V RMS

t,‘f"{,‘.‘:ﬁ’i ] o 5. Centrifugally varnish impregnated coil
. 6. One piece back spring and contact arm

7. Laminated base—screw or rivet mount

8. Tinned solder terminals

9. Permanent air armature gap precludes residual sticking
10. Readily readjustable for pull-in

11. Dimensions 234" x 1" x 1%” high—mounting holes 24" centers

The MW general purpose appliance relay is most inexpensive to buy but

will serve well in a wide variety of applications.

1. Avdilable with AC or DC coils
2. Large silver contacts rated 5 amps (% HP) with plenty of wipe
3. Underwriters creepage spacing
4. Breakdown tested to 1500 V RMS
5. Clip on solderless terminals
6. Heavy copper shading precludes chatter and hum
7. Molded bakelite coil bobbin
8. Laminated bakelite base
9. Varnish impregnated coil for moisture proofing
10. Mounting by either rivets or screws

11. Dimensions 2" x 2” x 1Y2” high—mounting holes 154" centers

Samples Available for Immediate Shipment

Quotations on Request

POTTER & BRUMFIELD - PRINCETON, INDIANA

EXPORT: 13 East 40th Street, New York, New York

Sales Offices in Principal U. S. and Canadian Citlies




Potter & Brumfield

offers you the benefits of

20 years’ custom engineering
... with more than 100 Basic Relay Types!

Lower Costs—Because these relays are already ‘
tooled and manufactured in production quantities—
a substantial cost saving is passed along to you!

These basic relay types have been evolved from the design 2
and production of more than 15,000 different custom relays.
Used as they are or with slight modifications they will fit

Fast Delivery —Orders for standard relays can be
filled from stock or with minimum delay.

most any and all applications. 3

4 Available through Distributors—Standard

Thus you are assured of: types available through P & B franchised Electronic

Parts Distributors in all principal cities.

1 Proven Design—P & B standard relays have been

field tested under all kinds of conditions, thereby

giving long, trouble-free service.

Potter & Brumfield engineers are available for consultation

on special relay problems—design or application.

A FEW OF THE MANY P&B BASIC

RELAY STRUCTURES

WETR

POWER RELAYS PLATE CIRCUIT [ Y] SUPER SENSITIVE
Heavy (PR} and medium {MR) — g RELAYS —Actuate on few @,ﬂ RELAYS Operate on less
duty. For across the line power Fid milliwatts. Fit many applica- ks Al than 10 MW. Dual coils, 10G
circuits, high current switching : tions. LM series also avail- 9 ¥ vibration resistance. Wide
—SPS{ to 3PDT. N - hm able. From SPST to DPDT. 2 P > versatility. One Form C-SPDT.
LB SS
Te N
LIGHT DUTY RELAYS e IMPULSE RELAYS -+ 400 CYCLE AC RELAYS
Small, light weight, sturd e Auiipmaetie siep Prevanis 498 For aircraft or ground equip-
V\T‘Th " |3 hi :el.i ,"snwan); "'—\-1’I = backlash. Precise, repetitive $- ment. Withstand better than
Sh;Cks. asrom‘gSPgT”:olo:}PDT, V— sw‘i'ching regardless of oper- ¥ 10G shock. Heavy cast mount-
ating speed. DPDT or 4PDT. ing foot. SPST to DPDT.
AP AF .

MULTIPLE CONTACT
RELAYS—Longer coil pro-

TELEPHONE RELAYS

Meet practically all telephone

2

SUPER MIDGET
RELAYS—Tiny and rugged

B 1 . 8
L] vides power sufficient to ac- relay requirements. Many T —plug-ln—.SPDT. Hngh' de-
" -K tuate additional contacts. For contact combinotions. MH, MT, 7 gree of resistance to vibra-
{ L multiple switching—SPST to LT and ST types also avail- ks \ tion and shock.
4 4PDT. able. -
SM
- Vet o
[ ==t = MULTIPLE LEAF MOTOR STARTING SUBMINIATURE
%, -~ —%  RELAYS For temperature, RELAYS Voltage controlled 7y SENSITIVE RELAYS
= indicating or protective cir- to insure throwout of starting -u/’ Standard 7 pin plug-in. Rug-
cufti, (loeray, i rassicd] Hhos winding when motor reaches ,.1\)/ gedized for vibration and
‘ (i phor bronze contact springs. rated speed. SPST-NC or b, shock. Operating power
su From SPST to 4PDT. SPST-NC-DB. 25MW. Contact load 2 amps.
g PW
S HEAVY-DUTY SHOCK- MINIATURE DC POWER
= LATCHING RELAYS Com- PROOF RELAYS Can be > CONTACTOR — Heavy
&f J. pa.cl'—hlgh ity scwnchlng. mounted in any position. Par- \‘M duty contacts, rated 60 am-
Coils operate on AC or 2? ticularly resistant to vibration va peres, 28 V DC, non-induc-
;’?I'og‘epg; GuCHth (e SR and shock. From SPST to g = tive load. Rugged construc-
S : DPDT. e tion. Withstands high vibra-

tion and shock. SPST-NO-DM.

ALL P & B STANDARD RELAYS CAN BE SUPPLIED WITH DUST COVERS OR HERMETICALLY SEALED CANS WITH SOLDER OR PLUG-IN HEADERS

Write home office in Princeton or phone your local
P & B Sales Office for new master catalog describing
our wide line of basic relay structures, housings and
enclosures. Samples, recommendations ond quota-
tions promptly furnished on special applications.

P & B Standard Relays available at
your local Electronic Parts Distributor

Potter & Brumfield

PRINCETON,

INDIANA

EXPORT: 13 E. 40TH STREET, NEW YORK, NEW YORK
SALES OFFICES IN PRINCIPAL U. S. AND CANADIAN CITIES
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4 You can choose from a com-
plete standard line of Powerstct
variable transformers. Units cre
offerad in manvally-operated and

In many applications where you might usually use a rheostat,
investigate Powerstat variable transformer to do a better job — and you
can get a Powerstat for as little as $8.50.

You’ll find Powerstats are superior. Their dimensional and physical
characteristics make them easier to “design into” a product.
Their conservative ratings, smooth operation and long
life make them a “plus” feature of value.

For the best in continuously-adjustable voltage
control use variable transformers. For the best in
variable transformers always specify POWERSTATS.

motor-driven assemblies for 120,
240 and 480 volit duty in capaxci-
ties from 150 VA to 100 KVA.

Be sure to see Superior I——___.._..._._.____——_—
Electric’s Mobile Displa
when it i in your orse. | THE SUPERIOR ELECTRIC €O.

l 209 Clarke Avenue, Bristol, Conn. }
THE [ Please send complete literature on Powerstat variable |
= transformers.
= |
2 : N M. e ettt tiie i ioeiesecessisoensoseonsosocissarososssonesssososasessssnsas l
c oM PANY I L= 7= T Y '
. i ) l Company NOMB. ..o ivtitieerieeeeiiossneaseeasssssontesssssscsssssssssscanase '
209 CLARKE AVENUE, BRISTOL, CONN. I l
Manufacturers of: Powerstat Variable Transformers » Stabiline Automatic I Compony Address. . ..ouetiiieiieeuererseosecoosrasasssosssssecsssscssssnssnen I
Yoltage Regulators » Voltbox A-C Power Supplies « Powerstat Light Dimming City.oovvennn et eeeeae ettt assettannn Zone...... SIalE. s i e
Equipment » Yaricell D-C Power Supplies » Superior 5- Way Binding Posts L
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F.M. DEVIATION pirectLY MEASURED

F.M. DEVIATION METER TYPE TF 934

k7

THE BESSEL ZERO or ““ Disappearing Carrier ” method of measuring deviation

requires complex monitoring equipment, an accurately known modulation Unmodulated Carrier

frequency, and, finally, mathematical interpretation of results.
With the compact and easy-to-use Marconi Deviation Meter, the modulation

frequency need not be known and deviation is directly read on a meter scale.

Carrier Frequency Range : 2.5 to 200 megacycles.
R.F. Input Level : 55 millivolts to 10 volts.
Deviation Measurement Ranges: o to 45 kc, o to 425 kc and o to +75 ke

Accuracy of Deviation Measurement: <39 from full-scale to half-scale up to 12 kc and
4-6% up to 15 kc.

Modulation Index 1.3

ful data and prices of any of the items listed below will be mailed immediately on request:

F.M. DEVIATION METER TF 934 - UNIVERSAL BRIDGE TF 868
FM/AM SIGNAL GENERATOR TF 995A - STANDARD SIGNAL GENERATOR TF 867

Also
VACUUM TUBE VOLTMETERS . FREQUENCY STANDARDS -« OUTPUT METERS Modulation Index 2.4
WAVEMETERS - WAVE ANALYSERS - Q METERS - BEAT FREQUENCY OSCILLATORS The Carrier “Disappears”

BESSEL ZERO METHOD

MARCONI INSTRUMENTS

23.25 BEAVER STREET - NEW YORK 4
CANADA : CANADIAN MARCONI CO.. MARCON! BUILDING, 2442 TRENTON AVENUE, MONTREWL
ENGLAND: Head Office: MARCONI INSTRUMENTS LIMITED, ST. ALBANS, HERTFORDSHIRE
MARCONI'S WIRELESS TELEGRAPH COMPANY LIMJTED. MARCONI HOUSE, STRAND, LONDON, W.C.2

Tca0
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4.968 t.005

— MAX. CUMULATIVE
TOLERANCE
+0.010 in.
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4 SLOTS
EQUALLY
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THESE 3 dias. CONCENTRIC
WITHIN 0.0015 TOTAL
INDICATOR REACING

FLATNESS AND AXIAL RUNOUT |
OF ENDS WITHIN 010 TOTAL 1
INDICATOR READING I’I'I’I“
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010" radius 003" radivs max.

+.001 -
2.875" + 001

1.618"

RIB DETAIL (ENLARGED)

Stupakoff
CLOSE-TOLERANCE Manufacture

SOLVES CRITICAL
COIL-FORM PROBLEM

This coil form is made from vitrified alumina. Threads and
other surfaces are ground after firing. Some of the critical
dimensions and tolerances are given in the drawing asove.

The ability of Stupakoff to make ceramic parts of excep-
tional dimensional accuracy solved a critical problem
for the Stewart-Warner Corporation. The antenna
tuning coil-form illustrated is part of a mobile radio
transmitter. The tuning coil—a silver ribbon—is wound
between the ribs of the threaded portion, the accuracy
of which maintains the proper spacing and number of
the coil turns necessary for precise tuning of the
antenna to any one of many wave lengths. The close
tolerances to which these and other key dimensions are
held assure precise assembly of the part in the trans-
mitter and its smooth functioning in operation.

For many years, Stupakoff has speccialized in the
manufacture of precision ceramic parts—meeting close
specifications not only in dimensions, but also in body
composition. Our facilities include large, well-equipped
laboratories, modern precision production machinery
and an experiencedstaff of quality-conscious technicians.

If precision-made ceramic parts can reduce your
costs or improve your products, Stupakoff has the skill, Specially designed gauge, providing direct readings in
experience and facilities to produce them in the quantity ten-thousandths of an inch, checks every coil form for
and dependable high quality you require. critical dimensions, concentricity, flatness, and axial runout.

Stupakotft

LATROBE, PENNSYLVANIA
DIVISION OF THE CARBORUNDUM COMPANY

ELECTRONICS — September, 1954 35
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Fast action clutch-brake of
unigue Lear design utilizing
two opposing coils to force
clutching and declutching.
Increases the speed of both
operations. Typical application:
‘digital mechanical computor.

Specially designed Lear motor
utilizing offset gear train
to allow close tolerance
between mounting surface
and output shaft.
Typical application:
aircraft scavenger pump.

Lear AC brake motor with
exceptional environmental
resistance. Non-corrosive
materials used throughout,
inciuding laminations.
Typical application:
aiieron trim tab actuation.

L

AC motor of the
air-over-totally-enclosed type.
Has special mylar high
dielectric insulation.
Typical appiication:
hydraulic pumps.

Miniature DC motor. Unusual
specifications required
armature which could be
stalled continuously and a
tield to match 10,000 chm
impedance of vacuum tube
amplifier. Typical application:
trim tab servo.

Synchronous AC motor.,
Has exceptional high starting
torque which overcomes
starting drag characteristics.
Provides optimum low
temperature operation.
Typical application:
radar scanning device.

Lear DC motor with noise
filter designed integrally
into spectal pump base.
Totaily enclosed and
seif-ventilated.
Typical application: pumps.

DC intermittent ditty motor
incorporating Lear Fastop
Clutch. €xtensively used

for heavy duty.
Typical application:
cowl flap power unit.

A
i ¥

Gearhead DC motor.
Demonstrates building block
flexibility. Gearhead
components are available in a
variety of gear ratlos for
all Lear motors.
Typical application:
guided missile fin actuation,

Lear intermittent duty
AC motor. Has high torque
AC brake capable of
stopping both rotor and
connected inertia load.
Typical application:
positioning actuator for jet
engine air intake doors.

OC brake motor with
quick stopping and
high holding torque.
Optional thermal protection,
Typical application:
seat actuator.

SALES OFFICES — Grand Rapids: 110 lonia Ave., N.W. * Los Angeles: 11916|W. Pico Blvd. = Westbury, L.1.#N.Y.: 578 Grand Blvd.  Wichita: 307% Laura St. * Fort Worth: 6100 Camp Bowie Blvd.

36
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TEE Although Lear’s production of electric aircraft motors
R impresses by its magnitude, the major emphasis is firsl,
last, and always upon gmaliryg. It is doubtlul that any

other company invests as much engineering time into
every motor it builds. An entire, top-calibre engineering
department is devoted exclusively to motor design, making

Lear exceptionally qualified to handle the more exacting
e and diflicult applications which most manufacturers hesi-
tate to tackle.

Lear’s excellent faeilities for the design, enginecring,
production, and testing of motors are devoted to build-

. ing atrcraft motors and aircraft motors alone. Lear

: ‘ o motors are designed to meet every applicable military
= specification.

Lear has accumulated immense experience in the

manufacture of motors of aircraft quality, having built

over one million since 1941. All motors used on precision

Lear equipment such as electro-mechanical actuators,
vertical gyro indicator systems, and F-5 aulopilots, are
. and all Of aircraﬁ quallty ! Lear motors, so they have to be good.

Lear is an acknowledged leader in the field of motor
noise filtering. Noise filters are engineered into Lear
motors at the design stage —not added as an afterthought
when the product is finished — thus providing substantial
savings in weight and space, and tangible bonuses in
performance.

Lear motors achieved early prominence through the use
of the Lear “Fastop” clutch, and are now available with
a complete line of braking devices, including both AC
and DC brakes of the single-disk and muliiple-disk types
(which incidentally, are offered as separate components
to other manufacturers).

Although all Lear motors are new designs, an infinite
variety of additional models are available through com-
bination of arrangements used in our regular families of
motors, of which only a small part are illustrated here.
Thus, Lear-quality models can be designed, and are de-
signed, to meet practically any specialized requirement.

If you need any kind of an aircraft electri-
cal motor — and if you want the best — it will
pay you to consult Lear. Wrile, wire, or phone
vour nearest Lear Sales Office or lLear, Inc.,
110 Tonia Avenue, Grand Rapids 2, Michigan.

Gearhead DC motor. Continuous
duty, air-over-totally-enclosed
type with single stage
reduction spur gearing and
buiit-in filter.

Typical application; ~ :
aircraft fuel pump.
) ND RAPIDS DIVISION
- 3 i, EM-5

Wash., D.C.: 1701 K St., N.W. = San Diego: 429 Robinson Ave. = Dayton: 53 Park Ave. « Seattle: Term'l Bldg., Boeing Field « Toronto, Ont. and Montreal, P.Q.: Railway & Power Engr. Corp., Ltd.
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especially designed to

ffffff ET MIL-T-27

Photograph showing Lock-in Feotures of
these Terminals

DESIGNED &

specifically to meet \
the MIL - T -27 twist :
‘ test, these four compression-type, her- oA Type
metic seal Heldor Lock-in terminals (3;32"2

solve your “twist-test” headaches.
They do not turn, twist or become
loose. Not only do they possess
typical Heldor bushing advantages
but they also have increased elec-
trical insulation, the result ot an

0 increased length of steatite.
b -

Now available as standard,
\ these four terminals can be re-
“ vised to meet your specified
requirements. Heldor can effect
further marked economies with
its assembly services — as-
sembly of these and other
terminals to covers as well as
the final assembly of the
finished components. Write
for samples and prices

based on your needs.
Do it NOW !

| -

A —— CONDUCTOR Q

- Address ..o e ; Heldor announces its new dual,
. conductor HDC-1250. Write for data!

HELDOR HERMETIC SEAL COMPANY, INC.
238 Lewis Street ° Paterson, N. J.
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fits your
oscillographic
recording need?

Sanborn 150’ Recording Systems that put to use the original
design concept of amplifier interchangeability (illustrated at the
left) start with either a four-channel or two-channel standard
Basic Assembly, to which the user adds
whatever selection or combination of pre-
amplifiers (A) are needed for his recording
problem. The standard Basic Assemblies
comprise a metal Cabinet, Recorder, and
a built-in Driver Amplifier and Power
Supply (B) for EACH channel. Presently
available Preamplifiers are: AC-DC, Car-
rier, DC Coupling, Servo Monitor, Log-
Audio, and Low Level Chopper.

As a graphic example of the design idea
that has lrought new versatility to industrial
recording, a Carrier Preamplifier (A) is
shown obove in position to plug into a
Driver Amplifier in framework with Power
Supply {B) which are normally already in
place in the Basic Cabinet Assembly.

The icentical design principles of the
four-channel system are provided in the
two-channel, the only difference being the
number of channels.

AdVantages common to ALL Sanborn
Recorders are: inkless recording (by
heated stylus) on plastic coated strip
chart paper, and in true rectangular
coordinates . . . high torque galvanometer
movement . . . time and code markers . ..
numerous paper travel speeds.

2-CHANNEL

‘450"

‘450"

COMPLETE FOUR-CHANNEL SYSTEM
FOR USE WITH ANALOG COMPUTERS

This “150”" system consists of a Cabinet
Assembly, a four-channel Recorder, and two
dual channel DC Amplifiers. Each amplifier
is complete with a common power supply.
Each measures and records two separate
single-ended signals, at sensitivities between
one and one hundred volts per centimeter.
The two-channel
version of this
system will
comprise Cabinet,
two-channel
Recorder,and
one dual channel
amplifier.

SINGLE-CHANNEL RECORDER

A compact, lightweight unit for use when only
one channel is required — provides permanent,
inklessrecording in fruerectangular co-ordinates;
five paper speeds (5, 10, 25, 50, 100 mm/sec.);
extra stylus for either manual or remote timing
and coding marks. Designed for simple, patch
cord connection to any of the several ‘150"
preamplifiers (plus driver amplifier and power
supply), avail-
able soon in
portable metal

g8

cases. A Y ‘
1 »,
[

[

and technical

Catalog

data on all "150" equip-
Ask, also, For a copy of the

Right Angle — a Sanborn pub-
lication devoted to osciilo-

ment available on re-
quest.

graphic recording in industry.

SANBORN COMPANY
CAMBRIDGE 39, MASS.
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RIABLE

1/2 watt 70°C, 3/4" _ Meets JAN-R-94
dlameaer mlm?- type RV4
turized variable 2 watt 70°C, 1-1/8’
c_o;npOSlthH re- diameter variable
sistor. composition resis-

tor. Also available :

COMPLETE MILITARY. LINE AVAILABLE.
POPULAR MILITARY TYPES ILLUSTRATED.

with other special
CORRESPONDING COMPLETE LINE FOR COM- ' military features [
MERCIAL APPLICATIONS ALSO AVAILABLE. ' AN E e red by

TYPE 65 TYPE 95
(Miniaturized)

TYPE €90-65 TYPE GC-95
Tandem With Switch ]

UNPRECEDENTED
PERFORMANCE
CHARACTERISTICS

EAST COAST OFFICE

Henry E. Sanders

130 North Broadway

Camden 2, New Jersey

Phone: Woodlawn 6-1668
TWX No. FLANDERS PA 414

WEST COAST OFFICE

Robert A. Stackhouse
928 So. Robertson Bivd,
P. O. Box 35073

Los Angeles 35, Catifornia
Phone: Crestview 4-5931
TWX No. BEV H 7666

CANADIAN DIVISION

C. C. Meredith & Co,, Ltd.
Streetsville, Ontario
Phone: 310

CHICAGO TELEPHONE SUPPLY
Corfraration

SOUTH AMERICA

Jose Luis Pontet
Buenos Alres, Argentina
Montevideo, Uruguay
Rio de Janeiro, Brazii
Sao Paulo, Brazil

OTHER EXPORT

Sylvan Ginsbury

8 West 40th Street

New York 18, New York
Phone: Pennsylvania 6-8239

SOUTHWESTERN U.S.A.
John A. Green Company
6815 Oriole Drive

P.0O. Box 7224

Dalias 8, Texas

Phone: Dixon 9918

Types 65, 90 and 95 are
specially designed for
military communi-
cationsequipmentsub-
ject to extreme temper-
ature and humidity’
ranges:—55°C to+150°C
...ariditytosaturation.

MOUNTING PANEL

MANIMUM LENGTI OF
BUSMING THROUGH

WATER SEALED

AND BEARING FO

.| |-
=]H\H\\ il

= 2 o0 1
j& HEX sHovLoer Looo 15 rie
MOUNTING SURFACE

MOUNTING 3TAL

ry, ;
//l////////z

CAN BE SUPPLIED WITHOUT THE WATER

EALED MOUNTING SHOURDER)

WATER SEALED MOUNTING
AND BEARING FOR TYPES
45, 35, 90, 95, 25, 252,



* RESISTC

Meets JAN-R-94
type RV3

1/2 watt 1-1,/8" diameter
variable composition
resistor. Also available
with other special mili-
tary features not covered
by JAN-R-94.

TYPE 35

TYPE GC-35 .
With Switch E

TYPE C2-35
Tandem

3 320 NEF-2 THD.

£ -32p NEF2 THD

ADOS 35 TO DEPTN

OF CONTROL BEMIND
MOUNTING SURFACE

AND SHORTENS

LOCATING LUG TD 049" g.014°

LOCKING BUSHINGS FOR

e?/wa en P

Meets JAN-R-94
type RV2

R EVER

Meets JAN-R-19
types RA25 and RA30

4 watt 1-17/32" diameter
variablewirewoundresis-
tor. Also available with
other special military
features not covered by
JAN-R-19,

TYPE 25

TYPE GC-25
With Switch

TYPE C2-25
Tandem

I

=

LOCKING BUSHINGS FOR CONTROL

Meets JAN-R-16
type RA20




Inconel il E:‘e"gYe
; orag
Spring Bimetal
Compensation
Bimetal Nichrome V
Heater
Winding
Monel
Rivets Nickel Wire
Leads

Uses 7 Nickel Alloys

Whether you need a circuit delay of 2 seconds
or 5 minutes, a heating element and bimetal in
the Edison 501 Thermal Relay can be selected to
introduce it. The relay can also be used as an
overload-underload detector, as a cyclically oper.
ating current switch, and as an integrator of pulses.

One of the most important requirements
in a time delay relay is maintaining con-
tact pressure. The answer in this Edison
Time Delay Relay was a preloaded
Inconel spring.

Inconel was chosen because it remains
strong and resilient, retains its spring
properties at the operating temperature
of the bimetal elements, and throughout
the evacuation and out-gassing process in
manufacture.

A second Inco Nickel Alloy, Monel,
is used for rivets that rigidly support the
two bimetal elements. Monel rivets com-
bine corrosion-resistance and high
sirength. They are easily clinched, too.

Nichrome V*, another high nickel alloy,
is specified for the hieater resistance wires.
It offers long life at high temperatures,
and stability during life.

A’ Nickel wire leads are used for stable

electrical characteristics after repeated
heating, and for ease of welding.

8 Nickel Alloys

fRabE waNR
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Invar , for its low expansion, and

Wilson Alloy #20**, for its high expan-
sion, are the two metals bonded to form
each bimetallic element of the thermal
relay. Both are nickel allovs.

Dumetf, a nickel and iron allov, is used
for glass-to-metal wire leads because it
has expansion-contraction characteristics
similar to glass and is casily wetted by
molten glass for vacuum seal.

if you have a design problem

Follow the example of Thomas A. Edison
Incorporated’s Instrument Division. W hen
vou need metals with special properties
for special jobs, look to Nickel and Nickel
Alloys. Send for a copy of Standard Alloys
for Special Problems to get an idea of how
many things INCO Nickel Alloys can do.
“Reg. U. 8. Pat. Off. Driver-Harris Co.

““Product of H. A. Wilson Co.
tProduct of Westinghouse Electric Co.

THE INTERNATIONAL NICKEL COMPANY, INC.
67 Wall Street New York 5, N. Y.

MONEL® « “R"® MONEL * “K”"® MONEL * “KR"® MONEL
#§® MONEL * INCONEL® « INCONEL “X“®

INCONEL “W”® * INCOLOY® ¢ NIMONIC® Alloys = NICKEL
LOW CARBON NICKEL » DURANICKEL®
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New, wide band thermistor and holometer mounts

‘require no tuning, speed microwave measuring

-hp- 420A Crystal Detector

Employs a silicon crystal to detect rf signals
in o coaxial line employing Type N fittings.
Covers frequencies 10 mc to 12.5 kme. Frev
quency response flat within 3 db full range,
excellent conversion efficiency. No tuning.
Uses modified 1N21 crystal. $50.00.

gt

-hp- X421A
Crystal Detector

X-Band Crystal Detector for 'use in wave-
guide systems ot frequencies_ 8.210 12.4 kme.
Frequency response is flat within =2 db. No
tuning. Detector has square law character-
istic within =1 db over a 40 db  dynamic
range. $75.00.

-hp- 477A Thermistor Mount

For coaxial measurements. Provides complete
coverage of all frequencies 10 me to 10 kme.
VSWR is less than 1.5. Operates with -hp-
430B Power Meter for direct power readings.
No tuning. Not subject to burnout. Input con-

nector is Type N; output is Type BNC. $75.00.

-hp- 487A Thermistor Mount

For fast, accurate waveguide measurements.
Each mount covers full range of its waveguide
frequency. Available for all frequencies 3.95
through 12.4 kme. No tuning required, YSWR

less than 1.5. Not subject to burnout. Oper-

ates with -hp- 430B Power Meter for direct
power readings, $75.00 to $95.00.

ELECTRONICS — September, 1954

Here are four new wide band thermistor and bolometer mounts for use with
coaxial or waveguide equipment at frequencies between 10 mc and 12.5 kmc.
These new instruments are extremely simple to use, require no tuning, have
low VSWR, and may be used with a power meter such as -hp- 430B to provide
direct reading measurements.

Brief descriptions of new -Ap- 420A and X421A Detector Mounts and -hp-
477A and 487A Fixed Tuned Thermistor Mounts appear at left. The broad
complete coverage -hp- line of detectors and mounts is listed below. For details,
see your local -bp- sales engineer, or write direct for Technical Bulletin, specify
ing instrument model number.

Complete Coverage—All Frequencies!

Model Instrument Frequency Element Price
420A Detector Mount 10 me to 12.5 kme IN21 Crystal $ 50.00
___X421A Detector Mount_ 8.2 kmc to 12.4 kmc IN26 Crystal, mod. 75.00
440A 6etect0r Moun? IE 2.4 kme to 12.4 kme Crystal, Bolometer 85.00*
4428 Broad Band Probe 2.4 kme to 18.0 kmc — 35.00
4444 Broad Band Probe 2.6 kmc to 18.0 kme - 50.00
4758 M)nuanbtle Bolometer 1.0 kme to 4.0 kme FBSSrgetter, Thermistor, 200.00
476A yversal Bolometer | 10 mg to 1.0 kme 1/100 amp. fuses 85.00
477A Thermistor Mount 10 me to 10 kme Thermistor 75.00
S485A Detector Mount 2.6 kmc to 3.95 kme Bolometer 125.00*
G485B Detector Mount 3.95 kme to 5.85 kme Bolometer, Crystal 95.00*
14858 Detector Mount 5.85 kmc to 8.2 kme Bolometer, Crystal 90.00*
H4858 Detector Mount 7.05 kmc to 10.0 kmc Bolometer, Crystal 85.00*
X485B: Detector Mount 8.2 kmc to 12.4 kme Bolometer, Crystal 75.00*
P485C Detector Mount 12.4 kmc to 18.0 kme Thermistor 110.00
G487A Thermistor Mount 3.95 kmc to 5.85 kmc Thermistor $5.00
JA87A Thermistor Mount 5.85 kmc to 8.2 kmc Thermistor 90.00
H487A Thermistor Mount 7.05 kmc to 10.0 kmc Thermistor 80.00
X487A Thermistor Mount 8.2 kmc to 12.4 kmc Thermistor 75.00

All mounts contain element unless marked (*).

Data subject fo change without
notice. Prices f.o.b. factory.

HEWLETT-PACKARD COMPANY
3149A Page Mill Rog:_d * Palo Alto, California, U.S. A.
Sales and service engineers in all principal areas.

® Export Division: 275 Page Mill Rd., Palo Alto, Calif.
Cable "HEWPACK”

INSTRUMENTS FOR
COMPLETE COVERAGE
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"Nothing can go wrong
with Roto-Lock performance"

Suys Elgin Metal Casket Company

Simmons Roto-Lock Fasteners are used by Elgin Metal Casket Co.,

of Elgin, Illinois, to give its Permaseal Caskets a perfect hermetic
T — ol seal against air and water. Drawn down with a pressure of up
to 1500 lbs., Roto-Lock guarantees an absolutely tight seal and
strength far beyond requirements.

President E. B. Stewart of Elgin says: “Roto-Lock worked out
particularly well because of the simplicity of its construction, and
the fact that it was a lock already in a housing which could readily
be sealed. Functionally the lock is very good since it pulls the lid
down with ease and is a quick-operating mechanism. In other
words, the locking and sealing operation can be accomplished
quickly and easily in a matter of seconds. Since the whole locking
and sealing mechanism contains only cne moving part, there is
nothing that can go wrong with the performance of the lock. Of
course, this is important since mal-function at a funeral service
would be a serious matter.”

Roto-lLock operation is simple:
Serrated, tapered cam en-
gages latch — draws panels
tightly together when turned
by crank or other hand tool.

and there’s a Roto-Lock application
to improve your product

Roto-Lock, which makes butt or right-angle joints quickly, is
finding wide application in portable shelters, air freight and cold
storage shipping containers, walk-in coolers, demountable furni-
ture and scaffolding. It fastens in any misaligned or semi-open
position and recesses completely into panels. Fherever demount-
ability is important, there’s a Roto-Lock application.

Write today for our 36-page catalog. It’s filled with applications
of Roto-Lock and Simmons’ four other special fasteners engineered
to improve products and reduce assembly costs.

SIMMONS FASTENER CORPORATION
1750 N. Broadway, Albany 1, New York

LOCKED

IMMons

QUICK-LOCK - SPRING-LOCK - ROTO-LOCK - LINK-LOCK - DUAL-LOCK

1. Portable Shelter
2. Partition

3. Demountable
Refrigerator Unit

4. Demountable Desk

FASTENERS WITH USES UNLIMITED

44
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3 Low Cost
VARIABLE RESISTORS
or
COMPACT CIRCUITS

COST-CUTTING TAB

0.5 watt metal shaft type for TV picture

adjustment, pre-set gain controls, ctc. Tab- 3
mounting cuts mounting time, eliminates - #ﬂg

hardware. Nine different Stackpolc line
switches available for this control. Send for
specifications on Type LR-5.

TAB-MOUNTING “DOUE

Just right for rear-of-chassis or cencealed
front panel controls in TV receivers . . .
especially in high voltage circuits. Bakelite
shaft can easily be adjusted from either side
of control. Measures only .894” in di-
ameter, yet handles a full .5-watt. Write
for data on Stackpole Type LR-G.

MINIATURE TONE CONTROL

A really versatile spacc-saver for midget
radios, combination receivers, or amplifiers.
Helps reduce the number of controls on
complicated sets. U.L. Approved .5 amp.,
switch throws at opposite ends of control
rotation—maintains full 270° shaft motion
in either position. Ideal for band changing,
input or bandwidth switching. Write for
details on Stackpole Type LRSS-150.

Electronic
Components Division
STACKPO I. E
CARB N
COMPANY

St. Marys, Pa.

fn Cenada: Canadian Stackpole lid., 550 Evans Avenue, Etobicoke, Toronto 14, Ontario
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VOLTAGE REGULATED
POWER SUPPLIES

REGU- 63V.1
voLTs (CURRENT [LATION | RIPPLE | AC (7. | MODEL
0-1500 0-200 Ma. | 0.5% | 20 Mv. 1520
o o20me 015 1o [10Am] 1220
0-1000 0-500 Ma. | 0.5% | 20 Mv. 1350
2001000 | 0-500Ma. | 0.5% | 20Mv.] | 1250
0-1000 | 0-S0Ma. | 0.1% | 10Mv.| 10 Amp, 1020
70-600 0-3Amp. | 05% | 10Mv.| | 780
0600 | 0225Amp. [ 05% [ 1om| | 770
0600 | 0-1.5Amp. | 0.5% | 10Mv.] | 760
0600 | 0750 Ma. [ 05% | ]om&.j' | 750
0600 0-300 Ma. | 05% | 10Mv. 10 Amp.
0-150 Bias 0-5 Ma. E SMv.|
0600 0-300 Ma. [ 0.5% | 10 Mv.| 10 Amp| 500R

A1 0-600 | 0-200 Ma. | 0.5% | SMv.| 10 Amp.
/2 0600 | 0-200Ma. |05% | SMv.|10Amp| 800

0-600 70-200 Ma. | 0.5% |- S Mv. |10 Amp.

0150 Bias | 0-5 Mo. © | s | 8
- o : 71 200-500[ 0-200 Mo [05% | Shv.| 6Amp| . o
#2200-500 0-200 Ma. 0.5% SMv.[ 6Amp.
MODEL 750 & 0O 02 Mo, | U% [ DM | Rmpl) T
200-500 0-200 Ma. 0.5% SMv.| 6 Ampj 245
MODEL VoLTS CURRENT REGULATION RIPPLE 0-400 170-150 Mo. 'ﬁ_go/?"_s My, h]()_Am_p " -
20, | 06004 0750Ma. 0.5% 1My, 0-400 0-150 Ma. | 0.5% | SMv.|10Amp.| 2400
760 0-600 | O-1.5 Amp. 0.5% 10 Mv. 0.150 Bias 05 Ma . S My
770 0-600 | 0-2.25 Amp. 0.5% 10 Mv. hdbhdh = Wl
780 0600 | 0-3 Amp. 0.5% 10 Mv. 0-400 0-150Ma. | 0.5% | SMv.|{10Amp. 400
0150  [OSMa | "} SMv| o
DC POWER SUPPLY SPECIFICATIONS _?:4,00,00__ _0-_'53 ;‘“- 3;/ 5Ml~__‘°:’BP-__2;;‘_
. - o/
KEPCO Voltage Regulated Power Supplies are 00-4 0-150Ma. | 0. l of 1My |10Amp.| 2000
tively rated. The regulation specified for 0350 |03Amp._ 10.5% | 10Mr. 730
conservatively ratec. 9 _ 0-350 0-2.25 Amp. | 0.5% | 10 Mv. 720
each unit is available under all line and load 5350 015 Amp. [ 0.5%, | 10 My 710
conditions within the range of the instrument. 0350 | 0750 Mo -—_0.5"/0_h10MH»} 700
. 59, .
REGULATION: As shown in table for both line 100-325 0-150 Ma. [0.5% | 5Mv.|10Amp. 130
. . 0-150 Bias 0-5 Ma. * 5 Mv.
fluctuations from 105-125 volts and load varia- - it -
. . 0-300 0-150 Ma. 0.5% S5Mv.| 5Amp
tions from minimum to maximum current. 0-150 Bias 0-5 Ma. . 5 My 315
*REGULATION FOR BIAS SUPPLIES: 10 milli- 0150 | 0-50Ma.  |05% | SMv. 150
- . 0, 0,
volts for line 105-125 volts. 2% for load at 150 330 [ 030Amp. 0.5% | 0.1% 3030
1-13 0-10 Amp. | 0.59, | 10 Mv. 3200
volts.
tAll AC Voltages are unregulated.
MANUFACTURERS OF ELECTRONIC EQUIPMENT + RESEARCH o DEVELOPMENT WORKMANSHIP

- Workmanship is of a quality with the highest existing production standards

K E P @ @ and best instrument electronic practices consistent with the intended use of
the item as a continuous duty voltage regulated power supply. Oil filled

L A B 0 B A T 0 B l E s paper condensers and resistor-board construction are included in the design.

R R R R R R AR i (Rl FOR NEW POWER SUPPLY CATALOG — WRITE DEPT. No.789
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ASTRON Hy-MeP

scaled for small size, light weighi‘

g
:
1
€.
‘.
.,
{a
.
.
..

Metalite Hy-Met* ASTRON capacitors are crafted to feature small
size, light weight, and to operate up to 125°C for all types other than
cardboard tubular MLL (100°C). ASTRON technicians process the
ine quality materials that comprise the famous Hy-Met capacitor
line with skillful attention to minute details. Se/f-healing Hy-Met
-apacitors accept momentary overvoltages and surges without perma-
nent damage—possess high dielectric strength and vastly improved
insulation resistance over conventional metallized paper types—are
effectively protected from humidity — give low r.f. impedance due to
small size —are ideal for R.F. filters and noise suppression. All these
features are common to the Metalite Hy-Met plus the greater
dependability and longer life derived from added care in construc-
tion and quality control. Write today for ASTRON capacitor and

filter literature.

*Trademark

/

e | ASTREORN] E@D,

up to cC O R P O R A T |
'250c 2858 GRANT AVENUE

Export Division: Rocke International Corp., 13 East 40th 51, N. Y., N_ Y.
tn Canada: Chartes W. Pointon, é Alcina Ava., Toronto 10, Ontarie

EAST NEWARK, N. J,
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Veeder-Root Hond Tally
counts anything you see.
Press thumb lever once for
each count. Reset to zero
with one turn of knob.
$8.30 ea. (Write for
quantity prices.) Im-
mediote delivery.

ed Evidence

d
Ad that—

275 laughs in 113 minutes . . . this was the certified
count taken at a recent performance of a Broad-
way show by two executives of Fact Finders
Associates, Inc. . . . both using Veeder-Root
Hand Tallies.

This is another one of the hundreds of uses for

VEEDER-ROOT INCORPORATED
HARTFORD 2, CONNECTICUT

48

Everyone e Can Count on

o VEEDER-ROOT

each of the hundreds of Veeder-Root Counters
which are made for manual, mechanical and elec-
trical operation. Chances are that you, too, can
count on Veeder-Root . . . with counters built
into your products as standard parts, or attached
to your production equipment. We’ll help you to
figure out how. Write:

Chicago 6, lil. «+ New York 19, N. Y. « Greenville, S. C.
Montreal 2, Canada » Dundee, Scotland
Offices and Agents in Principal Cities

“The Name That Counts’’

September, 1954 — ELECTRONICS
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205 SQ. INCHES
OF PICTURE

HOW 205" ACHIEVES BIGGEST PICTURE

As its name implies, picture area of 205" is a
big 205 square inches. The ‘205" achieves this
maximum utilization of screen area: 1. By
photographic printing of tricolor screen di-
rectly on inside of curved face. 2. By using a
simple, light-weight shadow mask. 3. By po-
sitioning the three mask supports above and
below the desired screen area . . . where the
screen is masked off anyway by the set maker
to obtain the desired 4 x 3 aspect ratio. This
permits full lateral use of screen.

CBS-COLORTRON

IS CBS-HYTRON FOR NEW
COLOR RECEIVING TUBES TOO
TYPE DESCRIPTION

CBS-Hytron 3A3 Half-wave, high-voltage rectifier

CBS-Hytran 6AM3  Diade, sharp-cutoff pentode

CBS-Hytron 6AN8  Medium-mu triode, sharp-cutoff
pentode

CBS-Hytran 6BD4A  Sharp-cutoff beam triode, high-
voltage regulator

CBS-Hytron 6BD6  Sharp-cutoff r-f pentode colar
demodulator

CBS-Hytran 6BJ7 Triple-diade d-c restorer

E
E:
i

i

LEADING TV
SET MAKERS PICK

W\ n

LEADING BIG-SCREEN COLOR TUBE

. . . for Biggest Picture
. . . for Superior Performance
. .. for Delivery NOW!

The CBS-Colortron 205 is today traveling in freight cars and trucks to the
nation’s leading TV set manufacturers. It was chosen by them, because of: The
“205’s”" larger 205-square-inch screen. The ““205’s’” over-all superior performance.
The “205's” easier circuit adjustments. The ““205's"" absence of “‘pincushioning’’

and other distortion. And the “205's” availability in production quantities now !

BIG-SCREEN COLOR TV IS HERE . . . today . .. at CBS-Hytron. Original . . . simple
... functional . . . advanced design of the “205"" made this possible: 1. With its
curved screen-mask construction. 2. With its maximum use of the screen area.
3. With its electromagnetically converged three-beam electron-gun assembly.
And CBS-Hytron’s huge, new Kalamazoo plant stands ready to step up the
“205's’" availability when
needed. Yes, youcan look
to CBS-Hytron as the
leader . . . and major
producer of big-screen
color picture tubes.

NEW . . . FREE 205" DATA

Keep abreast of big-screen colar TV,
Four-page sheet on CBS-Colortron
*205," RETMA type 19VP22, contains
complete data an: Constructian . . . op-
eratian . . . application . . . installation
... adjustment . . . electrical and mech-
anical characteristics. Write far Bulletin
E-227 today!

CBS'HYTRON Main Office: Danvers, Massachusetts

i —A_Dl'v—isio—n_of__C—oIUI_nb—ia_B;c;d_cc;s‘H:vg System, Inc.
A member of the CBS family: CBS Radio + CBS
Television » Columbia Records, Inc. « CBS Laboratories
CBS-Columbia + CBS International » CBS-Hytron

RLCEIVING . TRANSMITTING . SPECIAL-PURPOSE . TV PICTURE TUBES . CRYSTAL DIODES AND TRANSISTORS

ELECTRONICS — September, 1954
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NOW, A REMARKABLE "READY-TO-SOLDER "

PHELPS DODGE

MANY NEW APPLICATIONS POSSIBLE

4
|

Universal wound TV choke coil

Transformer coil b 4 Sole‘ﬁoid coil [ 1F-RF coil

i e AR R e

FOIL o1, [a3liing (Quadidy—from Mine T Moekit!

www. americanradiohistorv com



MAGNET WIRE......

=)

o

g ‘ﬁf

e e R
sonEREZE "“
| &

Instant Soldering Without Stripping

Improved Moisture Resistance

Good Electrical Properties

- Excellent Flexibility and Toughness

New Sodereze represents a spectacular advance
ir rcady-to-solder magnet wire. I’s a new and
typical Phelps Dodge development designed to
keep pace with industry’s growing need for
wires that handle ecasily, save time, reduce over-

all costs and satis{y a variety of different cperat-

ing conditions. The versatility and outstanding
properties of New Sodereze not only permit its
use wherever solderable wire has been proved
practical and dependable but suggest its appli-
cation in unlimited other electronic and elec-

trical ficlds to replace conventional wires.

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

*SOCEREZE is o Phelps Dodge Trademark.

ELECTRONICS — September, 1954

PHELFS DODGE COPPER PRODUCTS

CORPORATION

INCA MANUFACTURING DIVISION

FORT WAYNE, INDIANA
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BRADLEYUNITS—FIXED RESIS
W,

e il

CERAMIC CAPACITORS—0.00001 to 0.022 MFD

ELECTRONIC,

TORS—1/2, 1, 2 WATT

AND TELEVISION COMPONENTS

i~

i
L

BRADLEYOMETERS —ADJUSTABLE RESISTORS —1/3 & 2 WATT

FERRITE QUARTER RING CORES AND U CORES

BUILD QUALITY into your electronic equipment
by standardizing on these time-tested quality units

52

BRADLEYUNITS —Every radio, electronic, and
television engineer is familiar with the QUALITY
reputation of Bradleyunit resistors. Their extraordinary
reliobility is due to the fact that they are rated at 70C
ambient temperature . . . not 40C. Under continuous
full load for 1000 hours the resistance change is less
than 6% . Available in %, 1, and 2 watt ratings.

CERAMIC CAPACITORS — Every step in making
A-B ceramic capacitors is performed in the Allen-
Bradley plant . . . from the molding and sintering of
the ceramic discs to the final imprégnating and testing
of the finished capacitors. Approved by thé engineer-
ing departments of leading electronic and telephone
laboratories. They are not low in price . . . ‘but tops
in quality and performance.

Allen-Bradley Co.
110 W. Greenfield Ave.

Milwaukee 4, Wis.
ALL

RADIO &

9

ELEVISION

BRADLEYOMETERS — Now offered in two sizes

—% and 2 watt. The solid circular resistor can be
molded to provide any desired resistance-rotation
curve. The shaft, cover, faceplate, and other metal
parts are made of corrosion resistant metal. There
are no riveted, welded, or soldered connections. Not
affected by cold, moisture, or age. The sliding contact
improves with age.

FERRITE CORES — The production of Allen-Bradley
ferrite parts is held to the same close standards as
cll other A-B radio and television components. The
Allen-Bradley line of ferrite cores will meet all tube
requirements. Television equipment manufacturers con-
sider Allen-Bradley as a major source of quarter ring
and U cores. Prompt delivery can be made.

In Canada—
Allen-Bradley Canada Ltd.

Galt, Ontario
LEY

MPONENTS

o QUALITY == —
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Phase Angle at 6.3v, 60 cycles is 21° =5° at 30 cycles is
nominally 20°, at 100 cycles 26°.

Contacts are SPDT, break-before-make, and are rated up to
100 volts maximum, | ma maximum.

Dwell Time is approx. 170°. The nominal value of dwell time
changes only slightly from 30 cycles to 100 cycles.

Coil demand at 6.3 volts, 60 cycles, is approximately 37 milli-
amperes, coil resistance approximately 165 ohms D.C.

Noise with all 3 contacts at one megohm impedance, and with
wide band amplifiers, will have an effective value of 50 micro-
volts or less. The offset of narrow band amplifiers will be very
much less. The specification of noise requires careful defini-
tion, users should refer to the detail specifications and bul-
letin 103.

Temperature may be any value from —65°C to 85°C,
The nominal phase angle will vary from about 17 degrees
at —65°C to 25 degrees at 85°C.

Vibration from 10 to 55 cycles will not damage the chop-
per up to as high as 30 G. At these higher G values there
will be some modulation of the phase angle.

Frequency of operation may be any value from 25 to

110 cycles, to maintain full performance, balance, etc.
Humidity may be any value, except of course for
external condensation on the header.

Shock values as high as 50G will not damage the
chopper.

Altitude may be any value, as the unit is hermeti-

cally sealed. Y Y -

PRODUCTS
COMPANY

DESIGNERS ENGINEERS

MIDDLE RIVER BALTIMORE, MD.

ELECTRONICS — September, 1954 53
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TUNG-SOL TUBES FOR

2AF4
{Prototype—6AF4)
Heater Voits 2.35
Heater Current 0.6 A

3ALS
{Prototype—64ALS)
Heoter Volts 3.15
Heater Curreht 0.6 A

3AU6
{Prototype—6AU6)
Heater Volis 3.15
Heoter Current 0.6 A

4BQ7A
[Prototype—6BQ7AI
Heater Volts 4.2
Heater Current 0.6 A

4BZ7
{Prototype—6BZ7)
Heater Volts 4.2
Heater Current 0.6 A

5ANS
(Prototype—6ANS)
Heater Volts 4.7
Hegter Current 0.6 A

5AS8
(Prototype—6AS8)
Heater Volts 4.7
Heater Current 0.6 A

578
(Prototype-—6T8)
Heater Volts 4.7
Heater Curtent 0.6 A

5U8
(Prototype—6U8I
Heater Volts 4.7
Heater Currant 0.6 A

*Using heaters parallel
connected

3AVé
{Prototype—6AV6)
Heater Yolrs 3.15
Heater Current 0.6 A

3BC5
Prototype—6BCS5)
Heater Volts 3.15

Heater Current 0.6 A

3CB6
{Prototype—6CB6)
Heater Volts 3.15
Heater Current 0.6 A

(Prototype—6BEé)
Heater Volts 3.15
Heater Current 0.6 A

++.designed and engineered
to highest performance
requirements

These are the new Tung-Sol Receiving
Tubes for television sets having all of
the heaters series-connected across
the power line. Thermal characteristics
of all the heaters are controlled so
that heater voltage surges during the
warm-up cycle are minimized, provided
of course, that these tubes are used
with other types similarly controlled.

Heater ratings are based on 600 milli-
amperes of current with the heater volt-
age adjusted for the same power as in
the prototype. All other characteristics
and ratings are identical to those of the
prototype. Use of these tubes provides
completely satisfactory receiver char-
acteristics during warm-up.

All of the statistical quality centrol
methods which make the performance
of Tung-Sol tubes so outstanding, are
utilized in the manufacture of these new
types. In performance, uniformity and
dependability they will be found fully
reliable. For more detailed information,
write Commercial Engineering Depart-
ment, Tung-Sol Electric Inc., Newark 4,
New lJersey.

Sales Offices: Atlanta, Chicage, Columbus,

Culver City {Los Angeles), Dallas, Denver,
Detroit, Newark, Philadelphia, Seattle.

g 4 Tung-Sol All-Glass Sealed
Beam Lamps, Miniature Lamps, Signal Flashers,
Picture Tubes, Radio, TV and Special Purpose
Electron Tubes and Semiconductor Products.



SERIES STRING TV SETS

6AU7
{Prototype—12AU7)
Heatar Volts 3.15*
Heater Current 0.6 A

bAX7
(Prototype—12AX7)
Heater Yolts 3.15*
Heater Current 0.6 A

6S4A
IPrototype—46S4)
Heater Volts 6.3
Heater Current 0.6 A

6SN7GTB
(Prototype—6SN7GTA)
Heater Volts 6.3
Heater Curreht 0.6 A

12AX4GTA T
(Prototype ==12AX4GT)

Heater Volts 12.6

Heater Current 0.6 A

12B4A

{Prototype—12B4)
Heater Volts 6.3*
Heater Current 0.6 A

12BQ6GT
(Prototype—6BQ4GT)
Heater Volts 12.6

Heater Current 0.6 A

12BH7A
(Prototype—12BH7)
Heater Volts 4.3%
Heater Currefit 0.6 A

12L6GT
{Prototype~—25L6GTI
Heater Volts 12.6
Heater Current 0.6 A

12BY7A
{Prototype—12BY7)
Heater Volts 6.3*
Heater Current 0.6 A.

12W6GT
{Prototype—sWEGT)
Heater Volts 12.6
Heater Current 0.6 A

19AU4
{Prototype—6AU4GT)
Heater Volts 18.9
Heater Current 0.6 A

25CD6GA
(Prototype—25CD6G)
Heater Volts 25
Heater Current 0.6 A

*Using heaters parallel
connected

-
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QuiNcY MANUFACTURING

lLL|NO|S ENGINEERS
u. S. sINCE

qafes Ldio C;mpalgL

Eitel-McCunough. Inc.
San Bruno, Caliiornia

Gentlemen:

A few years ago our engineering departrrent was reque sted to
everal entirely ne¥ {ransmitters in the 5 /10KW power
dium and short wa T rvice. —

was the establishme modern tube

comp ould substantially reduce tube cost both initially
and in greater 1ife expectancy.

erable inve stigation and exhaustive tests in our own
imac 3X2500F 3 was decided upon-
re excellent but even success”
ot be 2 substitute for several years that
rds on life expectancy-

hese several :, Gates transmitters e mploying
the 3X2500F3 are i kind of service including
24 -hour a day inte i ing and mMany
sKw mobile uni ili C indi as both radio

Yy amplifiers and Cla B u i ectancy 1is
not only meeting our origina i ctati in many
instanceés far exceeding them.

we congratulate you © oduct that has indeed saved
try untold thousd i nd again express

our appreciation for the eX n of your engineering

department.

yours very truly,

GATES R ADIO OMPANY

G =

Pre sident

s ' Eimac 3X2500F3’ '-
2 8 s fe '
EIMAC 3X2500F3's> ' Gates mOde's Bc-SB aat:ml_l;.on

IN GATES 5/1
OKW
g AM TRANSMITTERS the world over.
EE-SIEISTEP' MODULATOR
3)2(2?(;?)ac Ei;1Azic
BZ- Fy
L 2 Eimac ; 32)(2E§00F3 D
3X2500F3's 3X25l(’)nO?:%'s

EITEL-M
-McCULL
OUGH, INC. san BruUNO, CA
>, CALIFORNIA
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from I ydr azine...
new light on old soldering problems

For greater efficiency and economy in the pro-
duction of electrical and electronic components,
a remarkable new series of soldering fluxes has
been developed by McCord Corporation.

Based on compounds of hydrazine, these fluxes
—called coroNIL—are non-corrosive and ean be
used without hazard. They remove oxides and
other films from most commercially used metals
such as copper and brass—as well as others—to
permit more effective work and fewer rejects. In
addition to their use by electrical and electronic
cquipment manufacturers, these hydrazine-based

GORONIL fluxes are being successfully applied in
the production of automotive radiators and other
heat exchangers, carburetor floats, oil strainers,
and various other products where safe, non-
corrosive soldering is essential.

* * *

A new data sheet containing the latest infor-
mation on hydrasine-based soldering fluxes
is now available; it refers specifically to the
removal of oxides and other films from copper
and brass. Write for your copy today.

OLIN MATHIESON CHEMICAL CORPORATION

Baltimore 3, Maryland

THIESON

ELECTRONICS — September, 1954
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PANEL INSTRUMENTS...

...outward evidence

of the high quality
built within
fine electronic equipment

Available in all types, sizes
and ranges for all electronic
and electrical applications.
Send for the Panel Instru-
ment bulletin.

WESTON ELECTRICAL INSTRUMENT CORPORATION, 614 Frelinghuysen Avenue, Newark 5, N. J.

ém—._ “ e el

s’
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TYPE
HS715

DIMENSIONS
Length
DIMENSIONS Width

Length 2-9/16” Height
Width 1-5/16 Weight
Height 2-13 /16" Mounting 1.5
Weight 14 oz Screws
Mounting 2-1/16x 11 /16" Cutout
Screws 6 /32" studs
Cutout T/8x /T

AAWVAA AR W VA WA RAAN IRV A N R ANV

LIST OF STOCKED UNITS
All other values and types on Special Order

Suffix
Number HS 206— HS 930— HS 254— HS 715—
— 1 5.0 MH 5.0 MH 20 KH 24
— 2 6.0 MH 6.0 MH 24 WH 3¢
— 3 7.2 MH 7.2 MH 30 MH 3¢
—_ 4 8.6 MH 8.6 MH 3% MH 43
— 5 10 MH 10 MH 43 VIH 50
— 6 12 MH 12 MH 50 ¥H 60
—_7 15 MH 15 MH 60 MH 72
— 8 17.5 MH 17.5 MH 72 KH 86
— 9 20 MH 20 MH 86 LR 100
—10 24 MH 24 MH 100 Lk 120
—11 30 MH 30 MH 120 RKH 150
—12 36 MH 36 MH 150 WH 175
-—13 43 MH 43 MH 175 MH 200
—14 50 WH 50 MH 200 H 240
—15 60 MH 60 MH 240 MH 300
—16 72 MH 72 MH 300 MH 360
—17 B6 MH 86 MH 360 MK 430
—18 100 MH 100 MH 430 MH 500
-—19 120 MH 120 MH 500 WH 600
—20 150 MH 150 MH 600 WH 720
=21 175 MH 175 MH 720 b B8€0
-—22 200 MH 200 MH 860 MH 1.00
—23 240 MH 240 MH 1.00 4Y 1.20
—24 300 MH 300 MH 1.20 HY 1.50
—25 360 MH 360 MH 1.50 HY 1.75
—26 430 MH 430 MH 1.75 HY 2.00
—27 500 MH 500 MH 2.0Q0HY 2.40
—28 600 MH 600 MH 2.40 HY 3.00
—29 720 MH 720 MH 3.00 HY 360
—30 860 MH 860 MH 3.6- HY 4.30
—31 1.60 HY 1.00 Y 4.3 HY 5.00
—32 1.20 HY 1.20 HY 5.00 HY 6.00
—33 1.50 HY 1.50 HY 6.00 HY 7.20
—34 1.75 HY 1.75 HY 7.20 HY 8.60
—35 2.00 HY 2.00 HY 8.60 HY 10.0
—36 2.40 HY 2.40 HY 1008 Y 12.0
—37 3.00 HY 3.00 HY 12.C KY 15.0
~—38 3.60 HY 15.¢ HY 175
39 4.30 HY 17.5 HY 200
=40 5.00 HY 20.0 HY 24.0
—41 6.00 HY 24.0 HY 30.0
—42 7.20 HY 30.0 HY 36.0
43 8.60 HY 36.0 HY 43.0
—44 10.0 Hy 50.0 |
—a5 12.0 HY 60.0
—46 15.0 HY
—~A47 17.5 HY

EALED
HIELDED
TABILITY

HS SERIES TOROIDS

For IMMEDIATE Delivery

< TYPES
2 Hs20s, Hse4s
S Hse0s & HS073
TYPES 3
Z HS930 & HS395

MMM A A AMAMAAAA s A sart s MA

DIMENSIONS
Length I-1/16™
Width . 1 /2
DIMENSIONS Height 1-1/4"
Length 1.9 /32" Weight 1.5 oz.
Width /16" Mounting -3/4”
Height 1.23/32” Screws . 4/40 s?ud:
Weight 4 o1 Cutout 1/2x5/16
Mounting J/8x9/32”
P4 Screws 4 /40" studs
1-29/32" 5 Cutout A/2x5/186”
"2
2“8/:1 5 (PRSINIATVE 0" vy TROVENCY
lexe /160 3 el
z,’32”vs'?uds%
T/8x1/2"

RPSINTATIVE O e IRIOWIKY
HATACINSINS OF 1YeE 938
oce - 100 Owas/ WY

HPNUNTATVT 0" e, IRLOUINCY
CHARACTERNINS OF TYPL 883

L

LR - 436 ONMS /WY
!

HPRISINTATIVE 0 va. IHQWINCY
CRARACTIRISNCS OF TP 395
120 oums / WY

HASINATVE O v, IREOUNCT
CNARACHIRISINS OF TTPE 80
ok
|

SEE YOUR
CAC MAN

MNEW YORK-—Harold Gray Assoc.—LA. 4-4258
286 Fifth Ave., New York, N. Y
PHILADELPHIA—Charies R. Hile Co.—Elgin 6-2266
Hillview Rd., Box 144, Paoli, Pa.
BALTIMORE—Charles R. Hile—Boulevard 1202}
(L. G. Korman) 5006 Kenwood, Baltimore 6, Md_
CHICAGD—Gassner & Clark Co.—Rogers Pk. 4-6121
6349 N. Clark, Chicago, Iit.
KANSAS CITY—E. W. McGrade Co.—Delmar 9242
6315 Brookside Plaza, Kansas City, Mo.
LOS ANGELES—Samuel 0. Jewett—State 9-6027
13537 Addison St., Sherman Oaks, Calif.
HAMBURG—Cooper-Morgan, Inc.—Emerson 3405
P. 0. Box 152, Hamburg, N. Y.
SYRACUSE—Naylor Electric Co.—2-3894
State Tower Bidg., Room 317, Syracuse 2, N. Y
MERIDEN—Henry Lavin Assoc.—7-4555
(Menry Lavin) P O Box 196, Meriden, Conn.
NEEDHAM—Henry Lavin Assoc.—3-3446
(Robt. V Curtin) 82 Curve St., Needham, Mass.
CLEVELAND—Ernie Kohler Assoc.—Olympic 1-1242
8905 Lake Ave., Cleveland 2, Ohio

COMMUNICATION
ACCESSORIES
COMPANY

Hickman Mills, Missouri
Phone Kansas City, Mo., SOuth 5528



“DRIVER-HARRIS
ALLOYS

CHICAGO TELEPHONE SUPPLY
%MMM&

e — T TP
=

Chicago Telephone Supply Corporation has suc-
ceeded in accomplishing two things indeed difficult
to combine, as summed up in their slogan “Special-
ists in Precision Mass Production of Variable Re-
sistors.”” They manufacture the high quality variable
resistors indispensable to radio, television, and
military electronics. In fact, they are the world’s
largest producers of variable resistors.

To achieve this outstanding record, they con-
centrate their entire effort on variable resistors, they
maintain close control over all manufacturing pro-
cesses, and fabricate their own parts under close
supervision from basic raw materials. Naturally,
they make no secret of the importance to them of
high quality materials.

States Chicago Telephone: “To make our raw
material program effective, we have stressed the

CTS 45 Series 134" dia.
variable composition resistor
with blade type printed
circuit terminals.

Cutaway view of CTS 252

Series, 1'7%4" diameter \ ¢

2 watt wirewound variable \
resistor. The total resistance

can be varied from 3 ohms to
15,000 ohms, depending upon the
size and type of resistance wire used.

CTS 25 Series
2 Watt
Wirewound
3-25,000 ohms

CTS 252 Series
2 Watt
Wirewound
3-15,000 ohms

importance of dependable, quality-minded sources
of supply. Driver-Harris is a supplier with these
qualities, and Driver-Harris alloys have contributed
greatly in making our performance possible. For many
years we have been using Driver-Harris Nichrome*,
Karma*, Advance®*, and other D-H Alloy wires for
our resistance windings, with excellent results. We
can strongly endorse Driver-Harris’ dependability
and high quality products.”

Nichrome, Advance, and Karma are at your ser-
vice too, as are more than 80 other D-H alloys
developed for application in the electrical and elec-
tronic fields. If a high degree of resistance and
absolute uniformity of output are “musts” for your
product, let us have your specifications. We'll be
glad to make recommendations based on your
specific requirements.

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

Sole producers of Nichrome, Advance, Karmo

Driver-Harris Company’

HARRISON, NEW JERSEY
BRANCHES: Chicago, Detroit, Cleveland, Louisville, Los Angeles, San Francisco

In Canada: The B. GREENING WIRE COMPANY, Lid., Hamilton, Ontario.

MAKERS OF THE MOST COMPLETE LINE OF ELECTRIC HEATING, RESISTANCE, AND ELECTRONIC ALLOYS IN THE WORLD

Visit us at the Instrument Exposition—Booths 559-561
60 September, 1954 — ELECTRONICS
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jobs to “‘automatic.” They are unmatched in the field of electric’
timing with such features as lightweight rotors for instant starting.

open-air design for cool running .., and truly synchronous performance.

Big production by our autematic screw machines—typical of our large
mator plant capacity—pius an experienced engineering staff, assure
speed in deliveries,

ELECTRONICS — September, 1954

Telachron motors play a major part in switching many of Amenca‘a-

. -
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&
-
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KL .Hunun.

CONTROLLED, SEALED-IN
LUBRICATION LASTS THE
LIFE OF THE MOTOR

Too much oil interferes with a timing motor’s accuracy. Too little causes
excessive wear. The key factor in the instant starting and long life of a
Telechron timing motor is its unique controlled system of lubrication.

Each Telechron motor carries a lifetime reservoir of oil sealed in ils
rotor unit. Capillary action carries the oil to bearings, where its flow s
controlled to all moving parts.

This exclusive lubrication system is one reason why—rating for rating
—a Telechron timing motor will outlast and outperform any other syn-
chronous timing motor made.

Telechron timing motors come in a wide range of speeds and torque
ratings, for any standard AC power source. Write for full details about
our Application Engineering Service. Telechron Department, General
Electric Co., 49 Homer Ave., Ashland, Mass.

elechion

MARK OF TIMING LEADERSHIP

61
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.J1)'( AXIVANE FANS

are available to meet any
ELECTRONIC COOLING NEED

Joy AXIVANE Electronic Cooling Fans are
expressly designed to meet the needs of this
exacting field of service. They are built in a
complete range to suit any requirements, such
as: spot cooling of ventilated units where local
high-temperature conditions arise; heat re-
moval from pressurized or hermetically-sealed
units; or heat removal where space is so re-
stricted that natural ventilation through the
unit or over its surface is insufficient. Important
operating advantages of these fans are their
strength, high resistance to shock and vibra-
tion, and eficiency in low or high-pressure
service. Aluminum and magnesium construc-
tion keeps weight at a minimum.

Available in sizes from 2” L.D. up, these Joy
Fans are built to meet all present Air Force
and Naval electronic specifications. They can
be furnished with totally enclosed or explo-
sion-proof motors, if desired.

In gencral, keep these facts in mind: that
the light, compact design, low power con-
sumption and high overall efhiciency of Joy
AXIVANE Fans provide more satisfactory
cooling for electronic equipment in either
air-borne or surface units.

If you have a problem in heat dissipation
from electronic units, let us place at your dis-
posal JOY'S experience as the world’s largest
manufacturer of vaneaxial-type fans. ® Write
Joy Manufacturing Company, Oliver Building, Pitts-
burg 22, Pa. In Canada; Joy Manufacturing
Company, (Canada) Limited, Galt, Ontario.

,\ (W.Dr.m.\.'( @Y

i WORLD’S LARGEST MANUFACTURER
OF VANE-AXIAL FANS

i A s B S
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AGAINST 2
POSSIBLE AZ_I
INTERCEPTORS 4l LYNCH
SPEECH PRIVACY
EQUIPMENT

LYNCH AZ-13 equipment added to both ends of your existing
land -wire or radio telephone circuit will insure complete
privacy of conversation . . . will literally “lock the door against

"
!

possible interceptors

This desirable effect is achieved by intricate electronic cir-
cuitry which acts to divide the speech frequency spectrum
into numerous small increments, each of which is subjected
to a complex modulation process, controllable by the “’com-
bination’’ selector switches. By this method the transmitted
speech may be so thoroughly “scrambled’’ that it will bear
absolutely no relation to the original conversation.

This system is similar to an extremely complex puzzle where
a solution is possible only when each of the random-order
sections is returned to its proper position within the fre-
quency spectrum. Despite the outward complexity of the
system, operating personnel require no special knowledge;
the coding and decoding functions being accomplished
automatically by positioning rotary switches to predeter-
mined settings. The original intelligence is restored clearly
at the receiving end of the circuit when proper AZ-13 ter-
minal equipment is used . . . provided . . . selector switches
at both ends of the circuit are positioned to identical num-
bered settings. The decoding procedure is analogous to a
combination safe with two geographically-separated com-
bination dial locks, both of which must have exactly the
same settings if the safe is to be opened. However, while
most safes have only a single combination, the selector
system in the AZ-13 makes instantly available, any of two
hundred thirty-three different, highly complex combinations!

B-69 FOR LESS RIGID SPEECH PRIVACY REQUIREMENTS

A second Llynch equipment, B-69 speech-
inverter is available for use where high-
est privacy is not essential but where the
d intent is merely to prevent understanding

by the casual listener.

LYNCH CARRIER SYSTEMS INC.

Export Department: PHILIPS EXPORT COMPANY, Division of North American Philips Company, Inc.

100 East 42nd Street, New York 17, N. Y., U. S. A.

ELECTRONICS — September, 1954

4+

IMPEDANCE - - - LEVELS

OTHER IMPORTANT SPEECH PRIVACY FACTORS....

(1). Different code combinations may be used for
each direction of transmission. Interceptors must
then cope with 466 different combinations in
order to decode both ends of a conversation.

(2). Complexity of the very highest order can be
obtained by instituting a cyclic change in coding
selector combinations at both ends of the circuit
on a prearranged basis.

(3). All of these factors ccmbine to make success-
ful decoding extremely improbable even where
identical equipment is used by possible intercep-
tors.

The switchoard side of the
AZ-13 is either two or four
wire, 600 ohm balanced.
The line side is four wire
and requires separate 600
ohm pairs. The equipment
operates on a no gain-no g
loss basis. Adaptation §
equipment is available for 3 =
applications where other
impedances and levels are
involved.

Contact Our Representatives
For Further Information

SAN FRANCISCO, CALIF.

Cables: PHILYORK
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Keeps Froaluction fo Capacity
. o . Al Day long/

Bausch & Lomb

Boosts output, cuts
spoilage, because
anti-fatigue features
assure full-work-day
efficiency!

SET AT ANY DESIRED

e i s A e i T

AN ANGLE FOR GREATEST (/s;ﬁ

(T SVOOAQT(OT\LEI FITS ANY /) 7/ NATURAL ENLARGED VIEWS

g 4/ OF TINY PARTS . . . NO EYESTRAIN
Y Only the B&L Transistor Microscope &7

provides this individualized comfort. Simplifies ultra-precision work by providing clear,

Full 180° rotatability of inclined eyepicce assembly sharp ma%mﬁle(;’xdn?ages i' ) .lsho,lvysfwl(;rk r!gh;]mde
permits setting at exact angle for natural position up, In natural 5-dimenstona’ reficl. Fermits nour-
after-hour use without eye fatigue . . . in assembly,

of head and neck. Operator is free from strain,
able to work better, faster.

LARGE, UNOBSTRUCTED

WORK SPACE PERMITS
FASTER, EASIER ASSEMBLY

measurement and inspcction.

SHOCKPROOF, DUSTPROOF FOR LIFE
. SAVES MAINTENANCE COSTS,
KEEPS PRODUCTION ROLLING

Ample clearance between AL Clamps and gibs lock prisms into life-
objective lens and stage for hands, @ = time alignment, safe from shock dam-
tweezers, tools. Focusing knobs are J e age. Permits safe, trouble-free mounting in
set back, within effortless reach, machine or fixture. Patented Neoprene
yet out of the way of jigs and ring seals out dust. Saves moncy on repairs,
tools. down-time.

WRITE NOW descripti i
(D-1036) and fo:O;n-thees-cj:)ltl:tgeemolrl]tsetrrzttlil(:ﬁ BAUSCH 6’ LOMB

on your own production lines. Bausch &

Lomb Optical Co., 61433 St. Paul St., Roch- e teen
ester 2, N. Y.
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Standard sintered self-
lubricating contact shoe

Ward Leonard’s exclusive
extra contact shoe

Exclusivg “twin” c_ontact
shoes msure_umfnrm
contact resistance

You get extra-smooth performance from Ward Leonard’s

unique double-shoe design which gives you two contacts
— one on the collecting ring as well as one on the resistance
winding.

Sintered, self-lubricating twin-shoe construction prevents
galling or seizing often caused by metal-to-metal contacts

HARD LEONARD

of ordinary rheostats. That's why vou get smoother contral,
more uniform contact resistance and longer operational life
from this new Ward Leonard ring rheostat.

Other construction advantages ol this biggest, most recent
addition to the famous Vitrohm ring rheostat line include
the rigid contact arm-housing assembly that eliminates
backlash and radial motion. Compression spring in housing
insures proper pressure ol twin contact shoes on both resist-
ance winding and collector ring. And Ward Leonard’s 6”
Vitrohm ring rheostat with identical mounting dimensions,
shaft diameter and shaft flut as other makes, occupies less
back-of-panel space.

IFor detailed specifications on the new type 300 R ring
rheostat, write today for Bulletin 1116. Ward Leonard
Electric Co., 400 South Street, Mount Vernon, N.Y.

47




If it’s serformance you're looking for, check these exclusive
features of Ward Leonard’s complete line (25 through 300
wazts) of Vitrohm ring rheostats:

The “twin” contact shoes of sintered material assure uni-
form contect pressure and unusually smocth, trouble-free
cperaticn.

Specid alloy resistance wire is toroidally wound on core
and held permanently secure by the Vitrohm vitreous enamel.

Core ana base are molded of highest quality ceramic mate-
rials and bonded together by Vitrohm enamel.

Whether your product is heavy industrial apparatus, sensi-
tve electronic equipment, or a simple appliance requiring
~hecstats, you'll get more accurate, dependable performance
per dollar from the Vitrohm ring line. Write for data-packed
bulletins to Ward Leonard Electric Co., 400 South St., Mount
“Varnon, Mew York.

WSO LEONARD

Watt
Rating
{hased on
300°C Rise)

Tetal Approx. Number
Resistance* of Steps
Min. Max. at Min. at Max.
Ohms Ohms ohms ohms

1.0 5,000

1.0 10,000

* Wide range of resistance values stocked for immediate shipment.




Send for this Zzce SAMPLE FOLDER...

25

different Test Samples of |
high-dielectric

INSULATING

b

TUBING and SLEEVING

INCLUDES SAMPLES AND DESCRIPTIONS OF
THE FOLLOWING...

VARGLAS SILICONE Class H insulating materials were
pioneered by our Laboratory. Retain flexibility, electrical
properties and mechanical strength in temperatures ranging
from —85°F. to 500°F. Available in tubing, sleeving, lead
wire, tying cord.

PERMAFIL-IMPREGNATED VARGLAS TUBING Fiberglas
braid coated with General Electric’s Permafil resin. Ex-
tremely tough, resistant to solvents and elevated tempera-
tures, highly flexible. Can be bent or twisted with little or
no loss of dielectric strength. Coils and standard 36” lengths.

VARGLAS SLEEVING AND TUBING Numerous types and
grades—including synthetic-treated, varnished, lacquered,
saturated, litewall and others.

VARGLAS NON-FRAY SLEEVING Fiberglas braid normalized
to remove all organic impurities. It will withstand tempera-
tures up to 1200°F. Recommended where dielectric prop-
erties are not paramount. Three types available,

-T'lj_liing and«Sleev;inQ =

o

[ ]

[ ]

[ |

L ]

[ |

[ |

[ |

[ ]

- NAME

Makers of : .

- Electrical Insulating B COMPANY
1 : STREET

[ ]

|
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MAIL

VARFLO TUBING AND SLEEVING Vinyl-coated Fiberglas in

full range of sizes, colors and grades. Extremely flexible.
with excellent heat aging qualities. Low priced.

VARFLEX COTTON TUBING AND SLEEVING vVarnish or lace
quer impregnated — for applications where MIL-1-3190
Class A materials are specified. All NEMA grades.

SYNTHOLVAR EXTRUDED TUBING Made in various stand-
ard formulations of vinyl polymers. Has high dielectri¢ and
tensile strength—will not support combustion nor absorb
moisture. Type EG Approved under MIL-I-631A. Several
others to meet special requirements.

NEW! VARGLAS SILICONE RUBBER SLEEVING AND
TUBING—the culmination of 5 years of research—for
applications requiring extraordinary flexibility, Des
tails on request.

|

COUPON TODAY FOR SAMPLES!

VARFLEX CORPORATION,
506 W. Court St., Rome, N. Y.

Please send me free folder containing samples of your electrical
sleeving and tubing.

I am particularly interested in insulation for:

(=]
(%}
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Federa

ANNOUNCES

the organization of an

INSTRUMENT
DIVISION

for the manufacture and distribution
of precision-built

MEASURING AND
TESTING INSTRUMENTS Frequency Decade bw ‘lohde

. . and Schwarz, 30 cps te 600
for science and industry me—ageuraey = = K 16-7

N

Unique in design and construction and engineered
to provide the utmost in accuracy and dependable
performance, this equipment brings to American
research and industry the products of domestic
and foreign manufacturing divisions of the
world-wide IT&T system—as well as those of out-
standing independent instrument makers abroad.

FIRST INTERNATIONAL NATIONAL
INSTRUMENT CONGRESS AND ELECTRONICS CONFERENCE Fixec and variab e standerd
EXPOSITION, Commercial capacitors and conaecting bese
Museum and C,onveniion Hall HOTEL SHERMAN by R. Jahre. =
PHILADELPHIA —SEPT. 15-22 CHICAGO—OCT. 4-5-6
Booths 202 and 204 Booths 9 and 10

A Division of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION
INSTRUMENT DIVISION, 100 KINGSLAND ROAD, CLIFTON, N. J.

S
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There are more C-D capacitors

in use today than any other make!

For over 40 years,

a symbol of
capacitor leadership
... In engineering,
design and
dependabllity.

*®

ELECTRONICS — September, 1954

with an entirely new concept
in midget mica capacitor design. .

encapsulated mica capacitors

They said it couldn’t be done, but C-D did it! 5 to 6
times the capacity in the same space!

Temperature characteristics never before attained
... 10 to 35 times higher insulation resistance!

The world’s greatest innovatior: in hermetic seal
... nearly 20 times the moisture rasistance! Nothing
like it ever before . .. with a life expectancy as

high as 19 times greater than conventional types.

“SUPER MICADON' CONYENTIONAL | "“SUPER MICAGON' | CONVENTEONAL
SPECIFIEATION 1 M-30 | 5A €20
CASE SIZE Same as (M-30 Same c‘ﬂi - l Some as (M-_ZO_ Same as 5A !
CAPACITY RANGE sy |
i To 015 MFD. | To 003 AFD.S | To 0036 MFD. To .0005T BED.
e _ _ RN | W
CARSCLINRRAESE To .02 MFD. To .0l #AD.F | To 0051 MFD. Ta 001 MFD.

_at 300 VDCW 1
LIFE TEST FAILURES |

Atter 4000 Hours .ot

1800 VDCW I 49, 74,
(2 x Rated Yohtoge

Similar results
predicted as far
Type 1A—pending

'l

et 85°() i

S 5____ =l BEPE=S, | S— —e i
TEMPERATURT RANGE —55°C10 F130°C | —55°700 +85°C | —557C 10 +130°C | —55° 10 +-85°¢
BOISTURE RESISTANCE |

i 200,000 Meg.#

ahter 10 (ycles of 10,00C Meg. 300,000 Meg. 15,000 Heq.
MIL-C-58 Test ]
ot | | r
NSULATION 25°¢ 1,000,000 Meg. 100,000 Meg. 1,500‘0007Meq.7 100,000 Neg.
RESISTANCE at | 15,000 Meg. 500 Meg. 20,000 Meg. 700 Meg.
H130°C | (005 mid) (005 M) | (.00 mid) {.00T Mfd.)
INDUCTANCE '! UP TO 40%, LESS THAN FOR CONVERTIONAL TY!:ES
PARALLEL 1 i
| N
PLUG-IN LEADS | = e Yes °
L = ! AL =S S | S -
){OLDING CEFORMATION | No W"‘, . Eh) ,Ye,‘
MAX. TEMP. COEFF. Char. “F" Chor. "E” Char. "'F Char. 'D
e 1 = a
SINGLE DIRECT LEADS TO § Yes ™ Ves Blo

FOIL CONTAC
- S TS — '_ —
NEED FOR WAX (OATING [ Na Yes No Yes

— I
Stomped with Cop. Color coded—only | Stamped witn
| Cop. and Voit.

MARKING - Color coded |
only far Cap.

ond Volt, for Cap.

*Even the larger (M-35 ccse is limited to .0062 mid. ‘capacity. TRequires larger (M-35 cose for this capacitor.
#dver 40,000 Megs. ofter 20 Cycles.

Wire, write or call today for descriptive literature,

samples, or engineering assistance to: Cornell-Dubilier
Electric Corp., Dept. K-94, Scuth Plainfield, N. J.

CorNELL-DUBILIER CAPACITORS

FLANTS {N SDBTH PLAINFIELD, 3. J., NEW BIDFORD, WORDEESCM AND CAMBRIDGE, M4SS.. PBOVIDENCE AND WORPE VALLEY,

B. 00 INGIANAPDLIS, IND.: SARFORD AND FUQUAY SPHINGS, %8 €., JUBSIDIARY: INE JADIART CORPORATION, C._EVELAND, Q,

67



... for aircraft navigation,
control, and communications.

SPECIALLY DESIGNED!

Superior dependability of G-E 5-Star Tubes is designed in,
e DO T AL with many special features contributing to performance.

bottom braca 5-Star Tube structures
. widen surfaces in contact with

glass envelope . . . make for a tube

that will stand up in hard sarvice.

NOT selected tubes, but tubes engineered at the drawing-board level for
greater reliability! General Electric 5-Star Tubes are special in every
aspect of their design.

Resistance to shocks and vibration is superior to standard tubes because
of double mica spacers, sturdy tube cages, double-staked getters, and other
built-in strength and safety features.

Fewer “shorts”’, more uniform electrical characteristics—these result
from heavier, better-insulated heater wire; from steps taken to prevent
inter-element leakage; from still other 5-Star design improvements that
pay off in stable performance.

Millions of General Electric 5-Star Tubes—now giving far more re-
liable service for a longer period of time—prove that increased receiv-

® Compact, sturdy tube cages with- ing-tube dependability starts at the design stage!
stand shocks and vibration. Note

that 5-Star G1-5751 (right) is 13%

shorter than 12AX7 pratotype, with

heavier, more substantial design.

® 5.Star Tube getters are double- ® 5.Star heater-wire bends are @® Double plate-to-grid leakage ® Grid legs of 5-Star Tube (right)
staked to the mica spacer beneath. coated a second time to prevent protection in many types! Left: are smooth, not nicked. This as-
This gives firm support against “shorts”. Lleft, how flaked-off getter flash shield wards off con- sures a tight fit where legs pass
shocks—is charocteristic of strong coating can expose wire. Right, ductive deposits. Right: spacer slots through spacers, reducing grid vi-
tube construction throughout. after special insulating treatment. interrupt leakage paths. bration and microphanic noise,

WWW americanradiohistorv com
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...for 2-way radio emergency ...for radar msfalla?ions. ... for remote-controlled trans- ... for studio and fransmitter
communications. mitters and unattended relays. equipment in AM-FM-TV
broadcasting.

SPECIALLY MANUFACTURED!

Utmost care in manufacture follows. G-E 5-Star Tubes
are built to only one standard of quality. .. the highest!

@ 5.Star Tube parts are individually

inspected by microscope. Grids are mi-

sahili . : 2 . crometer-gaged for accurate dimen-

INCREASED reliability brought aboqt by sReaal tu!)e fie'51gn, is fur Sons. Thore are preasembly chocks
ther accented by pre-assembly inspection of individual parts, with every G-E 5-Star Tube.

painstaking manufacture, and thorough testing.

5.Star Tubes are built in separate G-E factory areas, by selected
operators whose output features quality, not quantity. Advanced opti-
cal equipment is used to magnify parts and to check measurements.
Many such inspections involve every 5-Star Tube.

The industry’s strictest quality-control standards are observed.
Final tube tests are comprehensive and exacting. All G-E 5-Star Tubes
receive a final 46-hour “burn-in” before shipment.

Design, manufacture, testing—all focussed on dependability— @ During rigid short-circuit tests, 5-Star
. . 5 R : Tubes are tapped with a cork mallet. A
join to make G-E 5-Star Tubes the best and most reliable you can single flicker of the short test indicator

install! Tube Dept., General Electric Company, Schenectady 5, N. Y. brings immediate tube rejection.

&

.

”ft‘t/y, "Mlury
)

ATTENTION: EQUIPMENT DESIGNERS!

33 G-E 5-Star Tubes —19 miniatures, 1 glass
octal-base, 2 metal, 11 subminiatures—give
you a wide choice, enabling you to put
high reliability in virtually every socket.
Ask for new Bulletin ETD-548C, with full
tube listing and application data!

‘/"df‘lj

L4 Every 5 Star Tube receives a 46-hour
“burn-in" under Class A conditions. This
avoids early life failuras, and assures
stable electrical performance.

Progress Is Our Most Important Product

GENERAL ELECTRIC

162.1810
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9. THE ELECTRO MOTIVE MFG. CO., INC.

yy

Tojal Insulatii)nmRésista-

st

3k CERAMIC CASED PAPER DIELECTRIC CAPACITORS —

k More than 60 million of these capacitors have been used by nationally known
radio and television manufacturers with no reported field failures. These ceramic
capocitors are available in 200, 400, 600 and 1000 working valtage ratings.

Write for sample and catalog ‘

Jobbers ond Distributors ore re- on yaur firm's letterhead.

quested to write for information

to Arco Electronics, Inc, 103 Lla-

foyette St., New York, N. Y. =1 E nc 0

MOLDED MICA MICA TRIMMER

CAPACITORS

Foreign Electronic Manufacturers Get Information Direct from our Export Dept. ot Willimantic, Conn.

THE ELECTRO MOTIVE MFG. CO., INC. WILLIMANTIC, CONNECTICUT
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MORE PROOF that engineers rate Lambda power supplies
REGARDLESS OF PRICE!

Stock models

which have been
modified to customers’
requirements.

Bench Model 41
Unregulated
0-500 VDC @ 0-200 MA

$149.50

Rack Model 28
240-325 VDC @ 0-100 MA

$57.50

LAMBDA POWER SUPPLIES ARE RANKED FIRST —
50 per cent ahead of the next identified manufacturer — by
engineers who participated in a comprehensive survey of
buying practices and preferences just released by one of the
leading electronics publications.

Another independently conducted survey, also recently

TWO NEW, INDEPENDENT SURVEYS
SHOW WIDE PREFERENCE FOR LAMBDA

Bench Model 50
0-500 VDC @ 0-500 MA

$415.00

Bench Model 25
200-325 VDT

@ 0-100 MA
$64.50

Rack Model 32
200-325 VDC @ 0-300 MA

$129.50

Rack Model 32M
200-325 VDC @ 0-300 MA

$159.50

concluded, places Lambda in the same position of leadership.

The reasons for this preference for Lambda by men who
know power supplies intimately are simple: Lambda power
supplies are precision equipment — dependable, and attrac-
tively priced. Lambda is a pioneer in the development of
power supplies and a specialist in this field only.

Send for new Lambda Power Supplies Catalog 11

LAMBIDA /\ ELECTRONICS CORP.

THE FIRST NAME IN POWER SUPPLIES

103-02 NORTHERN BOULEVARD +* CORONA 68, NEW YORK

ELECTRONICS — Scptember, 1954 n



HOW TO TAP THE BRAIN
of a piece of metal

SUPER-ELEVATION
of
GUN ELEVATION
of TARGET

_:B:n\\\\y;\‘ﬂi ARSRRRRR ‘1\1'\"1@ $
z . )
\ (in)

RANGE
“~ of TARGET

\:@¢

(IN)

In making computers, such information as mathematical functions can
be stored in a precision-cut camn, thus allowing its follower to be displaced
in accurate reply to the input position of the cam. Ford Instrument Com-
pany designs and makes cams of all sizes and shapes to achieve these
results. To manufacture such cams with the precision demanded, the
engineers of Ford Instrument have devised remarkable automatic ma-
chines which, by following a carefully plotted ink line on a roll of paper,
cut the exact shape into the metal. Then, careful point-by-point checks,
sometimes as many as 2000 measurements, insure finest accuracy.

If you have a cam problem—call on Ford Instrument Company.

@ 2
You can see why a job with Ford Instrument offers young ‘ FORD INSTRUMENT COMPANY
engineers a challenge. If you can qualify, there may be
@ spot for you in automatic control development at Ford.

Write for brochure about products or job opportunities. DIVISION OF THE SPERRY CORPORATION
State your preference. v 31-10 Thomson Avenue, Long Island City 1, N. Y.

72 September, 1954 — ELECTRONICS



ENGINEZRED SHEET MEWA_ FAERICATION

EASTor WEST...NORTH or SOUTH
only KARP can offer deep cuts in your enclosure costs!

Distance is no barrier to the money-saving advantages
of KARP'S exclusive ‘‘one-stop' Service.

Where else ean you find . . .

% 3000 stock tools and dies that eliminate or reduce new tocling costs . . . Completc fabrication,
finishing and assembly facilities, in an 88,000 sq. ft. modern plant that permits mass production
technigues, assuring . . . Rapid production output geared to cut your inventory needs, through
. . . Experienced design counsel and Engineering Service.

Let KARP prove that your initial and production costs on cabinets, enclosures, chassis,

and housings can be low, whether you need ten or ten thousand units. There is no

obligation for quotations on your blue prints, samples or sketches. Write or phone, today!

KARP METAL PRODUCTS CO.

Division of H & B American Machine Company Inc.
Main office & Plant West Coast Plant

211 - 63rd Street, Brooklyn 20, N. Y. 3420 Wesley Street, Culver City, Calif.
Telephone: HYacinth 2-7700 Telephone: LAmont 9.4343

MMW%‘eaMémt%m

FACILITIES FOR ENGINEERED SHEET METAL FABRICATIONS: in aluminum
or steel * Jong run or short * spot, arc, gas or heliarc welding * any type finish

Tt ® Madern plant—3 city blocks long @ U. S. Air Force Certified Welding Facllities
. ® Thousands of dies available '@ Air-conditioned sproy room ...complete
MOl 2LETE i e
FA0C| I(:T?:ﬂg LFEOR @ Most modern of sheet metal - baking facilities : -0
= = fabricating equipment ® Complete sub-assembly facilities

ELECTRONICS — September, 1954
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HONEYWELL Mercury Switches

A PRINCIPLE OF GOOD DESIGN

small
Mercury Switches
fo meet

demands of—

—— e
BT ! L

363 DIA !

1. Small load circuits

2. Limited operating
space

® Ratings of some types of small
Honeywell Mercury Switches may
often be extended down to micro-volt
milli-ampere ranges. They are espe-
cially designed for reliable service in
low energy circuits for applications 2 T
where space economy is a critical ~S e
factor.

VLG

o (kD

i

Kl

These switches are widely used SJiialusepedty mercory switthss

by manufacturers of control and in-
dicating devices, home freezer units,
alarms, animated displays and other
applications which involve tilt mo-
tion and low force.

Whatever your specific require-,

ment, if a mercury switch is indicated,
there is a Honeywell Mercury Switch
to meet it. In addition to the small
switches mentioned here, there are:

® Sensitive mercury switches
® Protected mercury switches

® General purpose mercury
switches

Let a MICRO SWITCH field engi-
neer, fully experienced in every type
of switch application, help you select
the right switch for your application.
Call the nearest MICRO SWITCH
branch office. Ask for Catalog 90.

MICRO SWITCH provides a complete line of
extremely reliable, small-size, high-capacity,
snap-action precision switches and mercury

1
switches. Available in a wide variety of sizes,

shapes, welghts, actuators and electricatchar- A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY
acteristics. For all types of electrical controls. i FREEPORT, ILLINOIS

H

HONEYWELL l
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METLFILM TRIMMER POTS

MINIATURE SIZE

//

111

SHAFT ROTATION

INFINITE RESOLUTION
Jlus “ZERO PHASE SHIFT”

Infinite Resolution

. . of the unique deposited metal resistance element
embodied in Type RFT Metlfilm Trimmer Potentiometer
is available over a wide resistance range. 9000° of
adjustment, the equivalent of 25 turns of the adjust-
ment screw on which sliding contact rides, permits
voltage settings to be set and maintained with ex-
treme precision.

Diminutive Size

. .. lapproximately 3’ square end surface), permits.

stacking seven units in a square inch of panel area.
Ideal for trimming adjustments in computers, analyzers,
telemeter and airborne electronic equipment.

Rugged construction insures dependability despite
wide changes in ambient temperature and extreme
conditions of salt spray, humidity and vibration.

TIC accumulative Handbook and Catalog on preci-
sion potentiometers available at $2.00

For further details write:

SPECIFICATIONS

Electrical

Resistance Range: 50-25,000 ohms

Total Resistance Tolerance: == 10%

Independent Linearity: -+ 59, of total resistance

Resolution: Infinite

Power Rating: 1/, watt at 40°C, V, watt at 125°C.
per JAN-R-19 test specification.

Ambient Temperature Range: — 65°C to + 125°C.

Temperature Coefficient of Resistance Element:

.000250/°C (nominal)

Dielectric Test: 500 volts DC between all leads, shaft
and mounting eyelets for 5 seconds
without flashover or breakdown.

Mechanical

Resistance Element: Meta! film deposited on inert base.
Mechanical Rotation: 26 complete turns (nominal).

Usable Mechanical Rotation: 909, minimum of slider
travel is on resistance
element.

End Stops: Will withstand 1 inch pound maximum

applied torque.

Vibration: Exceeds exacting requirements of MIL-E-5272a.

Tecunorogy INSTRUMENT CGoRP.

533 Main Street, Acton, Mass. COlonial 3-7711
West Coast Eng’r’g. Facility 731 No. LaBrea Ave., Hollywood, Calif. Whitney 0108

ELECTRONICS — September, 1954
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Until recently, EAD’s expansion was the acquisition
of more and more small plants clustered about our main
building in Brooklyn. Sooner or {ater something permanently
suitable to our growing needs had to be found...and our new

plant, in Dover, New Hampshire, is it. Now, under one ' Solving Special Problems
tremendous roof — with more than 130,000 square feet of Is Routi EAD
working space occupied, and additional space available for s Routine at EA

future needs — EAD has the elbow room to offer you better If your problem involves small
service than ever on all your motor and blower requirements. rotating electrical equipment, bring
In looking forward to still greater expansion, we recognize it to EAD. Our completely staffed

i organization will modify one of
the source of our progress — you, our customers and friends our standard units or design and

—ana we shall strive to keep your frier.\dship thrpugh copstant produce a special unit to meet your
development of newer and better rotating electrical equipment. most exacting requirements.

cnzmrmfuc;,n;g BLOWERS o
sl EL Sl
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Now, for the first time, designers
can have ‘‘series-string’’ economy
at no sacrifice of TV reliability!

i
* Every G-E 600-Series Tube has same heater warmup time. CHECK YOUR CIRCUIT NEEDS
Greatly reduces tube failures, because voltage will not build AGMNST '"."S lIST!
up excessively in some tubes while others are warming up
more slowly.
All filaments are 600-ma. They employ special large-diameter G-E 600-Seri
wire, with fewer bends for better insulation against heater- : “IENIES Prototypes
cathode shorts. Tubes
24 G-E 600-Series types are ready now! More coming.
3ALS 6AL5
12AL5
3AUs 6AUG
vALITY TV performance—costs sharply reduced! 12AU6
G-E tube-design service brings you both benefits 38C5 68CS 5,
with the new 600 Series. Now, by means of “series- e 12886 6,
string”’ design, you can seve on transformer and cir- 38N6 6BN6 ' "J
cuitry . . . yet maintain highest standards of receiver 38Y6 6BY6 L
e . ¢ .« . ; 7i
dependability, with service callbacks at a minimum, Jche :C“ : of
5AQ5 AQ5 : 8
Meet today’s stiff TV competition at its own price 12805 <o
level, but with far superior performance! Use G-E SBKT-X AR &
. . . . . . 516 636 o
690-Ser1e.s Tubes, deszg{zed Jfor “series-string operation. st8 oT8 &
List at right shows wide range of types available. sus 6Us 5\‘
Others soon. Get full information from Twxbe Depart- 5V6-GT [Sve-et OIS
ment, General Electric Company, Schenectady 5, N. Y. o 654 :
¢SN7-GTB 6SN7-GTA
COMPARE HEATER-WIRE THICKNESS AND NUMBER OF BENDS ! 12AX4-GTA 12AX4-G7
12B4-A 1284
128H7 128H7
12BKS 6BK5
25BK5
12BQ6-6A 6BQ6-GA
25BQ6-GA
128Y7-A 128Y7
12L6-GT 25L6-GT
12W6-6T 6W6-GT
25W6-GT
G-E 600-SERIES 3AU6 STANDARD 6AU6 25CD6-GA 25CD6-G
Wire diameter .00366" Wire diameter .00226" Ciher types to follow soon
(coated diameter approxi- (coated diameter approxi-
mately .009"). 4 strands, mately .008"). 6 strands, with
with only 3 bends. 5 bends in all.

GENERAL ELECTRIC
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PROBLEM: Reduce manufacturing costs
and waste in fabrication of
electrical contact Spring Clips

SOLUTION: General Plate provided
the solution with long continuous
length coils of coin silver clad

78

to phosphor bronze ... a
Composite Metal

£

20DIA.~

NG conT

da

COIN SILVER

PHOSPHOR BRONZE

A manufacturer of television tun-
ers required a contact material
for use in the fabrication of nar-
row and thin contact spring
clips. Extremely close tolerances
and long continuous lengths
were prerequisites.

The problem was presented to General Plate
who quickly found the solution with coin silver
clad to phosphor bronze and provided the ma-
terial in coils up to 20 inches diameter of a single
continuous length. This saved the manufacturer
many dollars by eliminating idle machine time
and reducing waste practically to zero. The coin
silver gave a non-porous, long weéaring contact
surface —the phosphor bronze excellent spring
qualities.

You, too, can benefit with General Plate raw
stock contact materials. They are available in

various combinations, single or double inlay,
overlay, single or double edgelay and Top-Lay.
General Plate Composite Contact Materials will
save you money and enable you to make contact
assemblies superior to those produced by other
methods.

In addition to raw stock, General Plate fabri-
cates contacts and complete contact assemblies.
By letting General Plate fabricate your complete
contact assemblies, you will save money, time and
trouble . . . needless equipment cost and prob-
lems of scrap disposal are eliminated . . . contacts
and/or contact assemblies made to your exact
specifications are shipped to you ready for in-
stallation.

The long experience, diverse facilities and
manufacturing skill of General Plate will benefit
you in the form of service, quality and savings.

Write for complete information and Cata-
log PR700.

You can profit by using
General Plate Composite Metals

METALS & CONTROLS CORPORATION
GENERAL PLATE DIVISION

39 FOREST STREET, ATTLEBORO, MASS,

September, 1954 — ELECTRONICS



New Sub-Miniature Relay

APPLICABLE TO
B PRINTED CIRCUITS

$§$§ Lt
ACTUAL
SIZE
| ALLIED TYPE KH RELAY
ELECTRICAL SPECIFICATIONS: |l | weighs 32 oz, —
) . has low capacity Aor
CONTACTS: Maximum of double pole rated at .25 I
RF switching

amperes at 26.5 volts DC or 115 volts AC resistive

COIL: Sensitivity~—nominal 1.0 watts, maximum 0.3
watts
Resistance—up to 1500 ohms
Voltage—up to 40 volts DC

TEMPERATURE: Minus 60° C to plus 125° C
VIBRATION: 10G up to 500 cycles
SHOCK: 50G plus (operating)

SPEED OF OPERATION: 1.5 millisecond at
nominal voltage direct from battery supply
and 1 millisecond with series resistance

ALTITUDE: 70,000 feet or 1.3 inches of mercury

TERMINAL TYPES: Printed circuit, solder terminals
and plug-in

CAPACITY: N. O. contact to case 0.85 mmf

Write for catalog sheet giving complete information

ALLIED CONTROL

ALLIED CONTROL COMPANY, INC., 2 EAST END AVENUE, NEW YORK 21,N.Y,

Fioil



General Electric announces another

OTHER G-E CAPACITOR FIRSTS
*Thin kraft-paper dielectric

»Pyranol* liquid impregnant

*Drawn-oval capacitors with
double-rolled seams

*Silicone bushings with stud-
welded construction

*Permafil solid impregnant

. e TP STNFRIITES S B

SOLDERLESS DOUBLE-ROLLED COVER SEAM DRAWN-RECTANGULAR CASE has no sol- UPRIGHT OR INVERTED MOUNTING is possible,
makes a mechanically strong, hermetic seal dered seams . . . does not depend on solder using footed brackets (above). Bottom of zase is
that remains leakproof. for mechanical strength and effective sealing. indented for inverted mounting.

WWW.americanradiohistorv-com



FIRST to the electronics industry

NEW DRAWN-RECTANGULAR CAPACITORS

* Solderless, double-rolled cover seam
* Seamless case with standard dimensions

To answer the needs cof the electronics industry, General Electric’s capacitor
engineers have developed a fixed paper-dielectric capacitor in a seamless, solder-
less case with standard dimensions. Because these new capacitors are the same
sizes and have the same mounting dimensions as fabricated units, they can be
applied to existing electronic equipment without changing component layouts.

Drawn construction offers the user important advantages. The seamless case is
virtually leakproof. There is no dependence on solder for mechanical strength
and effective sealing. The double-rolled seam between case and cover further
assures a true hermetic seal.

G-E Drawn-rectangular capacitors can be supplied with suitable bushings for a
wide range of voltage ratings or special applications. The new units comply
with or exceed MIL specifications.

Proof of the dependability of the rugged construction of these new drawn-
rectangular capacitors can be found in another General Electric pioneered de-
velopment, the drawn-oval capacitor, of which there are more than 55 million
being used in electrical and electronic equipment today.

For further information contact your nearest G-E Apparatus Sales Office.
General Electric Company, Schenectady 5, New York. 442-23

* Reg. trade-mark of General Electric Co.

Progress /s Our Most Important Prodvct

GENERAL &3 ELECTRIC

FOUR BUSHING STYLES can be furnished, depending on rating and applica- STANDARD CASE SIZES of G-E Drawn-rectangular capacitors are
tion requirements. All bushings are designed to provide a liquid-tight seal interchangeable with existing fabricated styles. This makes it
along with generous air-strike and creepage distance. unnecessary to change drawings or circuit layouts.

e o . _______unny amaricanradinohistorv. com. e . PR AR



YOU CAN FILL ALL
YOUR FUSE NEEDS FROM
ONE SOURCE

Just turn to BUSS for all your fuse
requirements in any size from
1/500 ampere up. The line is com-
plete:—standard type, dual-element
(slow blowing), renewable and
one-time types . . . plus a com-
panion line of fuse clips, blocks
and holders.

You’ll find that by obtaining all
your fuses from one source you can
save time and money by simplifying
your purchasing, stock handling
and records.

Why BUSS fuses give *‘trouble-
free” protection.
To make sure of dependable

. .. by Standardizing on BUSS FUSES

ice conditions, — every BUSS fuse \
normally used by the Electronic
Industries is tested in a sensitive
electronic device that rejects any
fuse not correctly calibrated, prop-
erly constructed and right in all
physical dimensions.

Should you bhave a special

problem in electrical protection

. over 39 years of research and
practical experience is available to
you whea you turn your electrical
protection problem over to BUSS.
The facilities of the world’s largest
fuse research laboratory will be
brought to bear on the problem —
helping you select the fuse or fuse

mounting best suited to your needs.

£
2

electrical protection under all serv-

-
~

------.---------.--.------------
BUSSMANN Mfg. Co. (Div. McGraw Electric Co.)
University at Jefferson, St. Louis 7, Mo.

Please send me bulletin SFB containing facts on BUSS
small dimension fuses and fuse holders.

R R R T

FOR MORE

Tide o INFORMATION

Name

oy MAIL THIS
AdAress.. oo COUPON / D
City & Zone _State ELRC )

[\
L}
a
T IR X P E YRR YT R XY R R R BN R R0 00 0 ) 3

N

\
sf
&
Makers of a complete line of fuses for home, farm, commercial, electronic and industrial use,
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SONAR

HYDRAULICS

TELEMETERING

ELECTRO-MECHANICAL

n_over -iﬁich the airplane is passing, showing moun-
lakes, rivers, cities and other vital check-points.

zmng l locates storm fronts in the alrplane s path,
giLes mrge - and bearmg of other alrcraft in the vicinity. ULTRASONICS

TOPS {37 TRONlC DEVELOPMENT Yau can met your alrcraf‘r

W* electronic needs quickly and effectwely bycallmg cr Bendix-Pacific's
Research and Engmeermg faclhtles Write us for complete information.

PACIFIC DIVISION « Bendix Aviation Corporation \

11600 Sherman Wpoy, North Hollywood, Califoernia

East Coast Office: Export Division: Bendix Interrational Canadian Distributors:
475 S5th Ave., N.Y. 17 205 E. 42nd St., N.Y. 17 Aviofion Electric, Ltd., Montreal ¢
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Out of IBM’s Collator pops a tubing idea for you!

This is IBM’s Collator—a mechanical super-accountant
that shuffles, selects, matches and merges punched cards
at the rate of four per second!

Heart of this electronic gee-whizzer is an extraordi-
nary kind of tubing—a contact roll over which the
cards must pass. Fighty miniature, hard steel brushes
finger each card as it skims by—penetrate it through
pre-punched holes, touch the contact roll and close the
electronic circuit—flipping the card into the right slot.

Collator contact rolls must have good wear resistance
to stand this high-speed workout. And they must resist
corrosion and be good electrical conductors. So IBM
employs Superior WELDRAWN* Beryllium Copper and

low carbon steel composite tubing for Collator contact
rolls. This tubing meets IBM’s tight specifications for
wear resistance, peak hardness and conductivity. Superior
supplies the composite tube in 114”7 O.D. <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>