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OUR MILLIONTH FILTER SHIPPED THIS YEAR...

FIL

FOR EVERY

TELEMETERING
FILTERS

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

é .
CPag

=

Dimensions:
(3834) 1va x 134 x 2-3/16”.
(2000, 1) 1v4 x 134 x 154”.

CARRIER
FILTERS

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

DISCRIMINATORS

These high Q discriminators provide
excepticnal amplification and linear-
ity. Typical characteristics available
<re illustrated by the low and higher
frequency curves shown.

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

TYPE CENTRAL FREQENCY
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4682E 1695 CPS
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22390 CPS
46826 2990 CPS
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5400 CPS
46820 7330 CPS
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Dimensions:
(4682A) 11z x 2 x 47

AIRCRAFT
FILTERS

UTC has produced the bulk of filters
used in aircraft equipment for over
a decade. The curve at the left is
that of a miniaturized (1020 cycles)
range filter providing high attenua-
tion between voice and range fre-
quencies.

Curves at the right are that of our
miniaturized 90 and 150 cycle filters
for glide path systems.

Dimensbons:
(7364 series) 155 x 158 x 214",
(8649) 135 x 2 x 4~

Dimensicns:
(6173) 1.1/16 x 1% x 3”.
(61744) 1 x 1V4 x 215",

UNITED TRANSFORMER CO.

150 Varick Street, New York 13, N. Y. EXPORT DIVISION: 13 E. 40th St., New York 16, N. Y. CABLES: “ARLAB"
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TESTING TIRES OF TOMORROW —Merits of proposed tread patterns are

determined on huge machine at B. L.

Goodrich wheel and brake plant at

Troy, Ohio.

Noise waveforms picked up by transducer on axle are fed to

Magnecord wpe recorder for later analysis (See p 166) . .. COVER
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SHOP

COMMUNICATIONS—Time spent
reading ELECTRONICS has often
aided in design work, but in a re-
cent instance it could come under
the heading of speeding interoffice
correspondence,

Two engineers, a floor apart at
one of the larger government
laboratories, had problems. One
was looking for an application for
nonlinear capacitors he had de-
veloped. The other required a com-
pact f-m oscillator for use in his
project. Both men independently
plowed in time on research and de-
sign and came up with similar oscil-
lators using a nonlinear capacitor.

Neither knew of the other’s work
until the upstairs man published an
article in ELECTRONICS. When the
downstairs man received his issue
there wasn’t much left for him to
do other than trot upstairs to pick
up a breadboard model and continue
on with other parts of his project.

WORKING COPIES—A reader
calls to our attention the fact that
in at least one company plant, that
of Burroughs new research labora-
tories at Paoli, Pa., there are very
few recent copies of ELECTRONICS on
the library shelves. And those few
are dog-eared and marked from con-
siderable use.

A check of the library files re-
veals that ELECTRONICS is taken out
by engineers almost twice as many
times as a second choice magazine.

COLOSSAL WAVEGUIDE—A sub-
scriber from Maryvland stopped in

electronics

JULY, 1955 Vol. 28, No. 7
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TALK

the office the other day to tell us
that we don’t have to pay $1.20 for
a single copy of an old issue, (Shop-
talk, April, 1955) He very kindly
offered to loan us, provided we don’t
cut or mutilate pages, any issue
back to 1941, when he started his
subscription. We are truly grateful.

He told us of an interesting
project, part of which might be
solved by a mile-long waveguide, to
handle frequencies on the order of
35 megacycles. But ideas and data
on possible construction are not easy
to come by. Particularly since the
structure should offer low wind re-
sistance.

PHOSPHOR ART—The editors
chose as their favorite of the scope
trace patterns described in Industry
Report, p. 24, the pattern illustrated
on this page. We think it resembles
the famous painting of Whistler’s
Mother.

Electronic artist Laposky used a
modified Heathkit oscilloscope to
display all the designs. Various
types of oscillators, such as sine
wave, sawtooth and square wave
generators, were combined, along
with phasing networks, amplifiers,
modulating circuits and additional
magnetic field circuits.

A BBP11A cathode-ray tube was
used for most patterns. Photog-
raphy was generally by a single-
frame 35-mm camera with /2 lens
(and accessory close-up lens), on
Linagraph pan and ortho films.

Only light from the phosphor was
allowed to reach the negative.

Whistler's Mother, No. 9. and the originator of Electronic Abstractions, Ben F.
Laposky, with some of the equipment he employed

SRO READERS—Many readers of
ELECTRONICS may not have noticed
the statement that appears in our
indicia. (That’s the name of the
section in fine print at the bottom of
this page.) In the second para-
graph it points out that “Subsecrip-
tions are solicited only from per-
sons engaged in theory, research,
design, production, maintenance
and use of electronic and industrial
control components, parts and end
products. Position and company
connection must be indicated on sub-
scription orders.”

Because subscribers are pri-
marily engineers, almost all re-
quests for tear sheets of an article
published ordinarily come from
technical personnel of companies in

the electronics field. When the
article “Electronic Computers for
the Businessman” appeared in the
June issue we noticed a change in
the character of the requests. The
majority were still from companies
and laboratories very definitely in
electronics, but many were from
firms that make maps, slaughter
cattle, write life insurance, give in-
vestment advice, and produce gaso-
line, to mention a few of the more
unusual ones.

We suspect, too, that the warm
weather has increased our pass-on
readership, over the back fence to
friends in other industries.

Thanks for the extra audience
even though we can’t utilize the box
office.
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Model E-6-15A Nobatron

. WHEN YOU NEED

PRECISELY REGULATED Dc SPECIFY NOBATRON

accurate * dependable * economical

For more than ten years, Sorensen NOBATRONS have provided regulated, low-voltage, high-
current DC in thousands of laboratory and industrial applications. Their users have chosen them
for their +0.2% regulation accuracy, their convenience of use compared with battery installa-
tions or other sources, their dependability, their easy maintenance.

Nobatron circuits usually employ only three tubes. They are easily accessible for replacement
when required. The characteristics listed below are conservative and tell you why you should
specify Nobatron.

Models available (numbers indicate voltage & current) E-6-5A, E-6-15A, E-6-40A, E-6-100A, E-12-5,
£-12-15, E-12-50, E-28-5, E-28-10, E-28-30, E-28-70, E-28-150, E-48-15, E-125-10, E-200-5.
ELECTRICAL CHARACTERISTICS
Input 95-130 VAC, 1¢, 50-60 cycles. 120/208, 35, 4-wire wye for the E-28-150. The E-28-70
requires 190/260, 1¢) power.
Reg. accuracy *+0.2% against line, >0.2% against load.
Ripple Varies to 1% RMS max. under worst conditions.
Load range 1/10 to full load.
Output range Adjustable =10%; down to 20% at lesser accuracy.
Recovery time 0.2 seconds on all models up to 1 KW rating, increasing to 0.5 seconds at 10 KW.

Note: A’ models output either 6 or 7 volts. *Reg. U.S. Pat. Off.

NOBATRON-RANGERS Your interests may best be served by an
instrument with electrical characteristics similar to the standard Nobatron,
but with stepless, continvously adjustable output. If so — find out more
about Sorensen’s line of Nobatron-RANGERS.

ELECTRICAL CHARACTERISTICS

Input 95-130 VAC, 1¢, 50-60 cycles for SR30 and SR100.
190-260 VAC, 1¢, 50-60 cycles for the SR2.

Reg. accuracy +0.25% at any voltage setting.
Ripple 1% RMS max.
Output: Model SR100 SR30 SR2
vbC 5-135 5-30 100-300
Amps  1-10 3-30 1-10

TUBELESS NOBATRONS Sorensenis aware of the advantages

of tubeless circuitry, and manufactures a line of tubeless supplies, also.

Model SR2 ELECTRICAL CHARACTERISTICS
Model MAG65 MA640 MA2850
Input, VAC, 60, 105-125, 1¢ 105-125, 14 190-230,3¢,4-wire,wye
Output, VDC 6, adj. +10% 4.5-7.7 adi. 23-32 ud|
Load range 0-5 amp. 0-40 amp. 0-50 amp.
Ripple 1% max. 1% max. 3% max. Model ¥
Reg. accuracy #+1.0% for any combination of line and load. MAG640
Recovery time 0.2 sec. 0.15 sec. 0.5 sec.

Catalogs available describing the complete line of Sorensen instruments. Write for free copies today.

SORENSEN

SORENSEN & CO., INC,, 375 FAIRFIELD AVENUE, STAMFORD, CONNECTICUT

A Want more information? Use post card on last page. July, 1955 — ELECTRONICS
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1947 = 100

Year Ago

Previous Month

2146 231.5 -

'S5

Apr. '54
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Mar.

Latest Month

225.0 -
Apr. '55

TN S Wl & T s T -
1949 1950 1951 1952 1953 1954 1955
Latest Previous Year Latest Previous Year
Month Month Ago Month Month Ago
RECEIVER TV SETS INSTALLED
PRODUCTION (Source: NBC Research Dept.)  May ‘55 Apr. 55 May ‘54
(Source: RETMA) Apr. '55 Mar. ‘55 Apr. '54 Total sets. ........ . 35,809,000 35,504,000 30,083,000
Television sets, total ... 583,174 831,156 457,608
With UHF ... ... .. .. 103,088 115,726 112,833 BROADCAST STATIONS
Cplor sets . ......... nr e (Source: FCC) May '55 Apr.’55 May '54
Rt M ees U heme e TV stations on air ... 454 453 397
2 ik 193,431 , e TV stations CPs—not on air 124 121 176
Home set_s .......... y 300,840 165,232 TV stations—new requests 16 18 45
Clock radios .......... 72,602 173,944 73,590 : .
A-M stations on air. . .. 2,711 2,717 2,575
Portable sets ......... 265,866 233,465 175,424 : . ’ ! !
A 567 876 e A-M stations CPs—not on air 103 98 111
uto sets ... : 0 330,989 A-M stations —new requests 217 201 158
F-M stations on air. .. . 540 539 549
RECEIVER SALES F-M stati_ons CPs—not on air 12 13 18
(Source: RETMA) Apr. '55 Mar. '55 Apr. '54 F-M stations —new requests i > >
Television sets, units ... 411,748 669,794 371,720 COMMUNICATION AUTHORIZATIONS
Radio sets (except auto) 367,841 448,488-r 427,911 (Source: FCC) Apr.'55 Mar. '55 Apr. ‘54
Aeronautical . ......... 42,045 40,991 42,998
RECEIVING TUBE SALES Marine .............. 49,261 49,212 45,132
(Source: RETMA) Apr. '55 Mar. ‘55 Apr. '54 Police, fire, etc. ....... 17,827 17,599 15,241
Receiv. tubes, total units 35426153 40,859,562 29,640,942 Ui o2 ¢ e ememe e 23,728 21,029
Receiv. tubes, value.. . $26,779,586 $29,742,529 $21.697,489 LSS, ansportatione e /7500 (58 o
Picture tubes, total units 788,317 913,003 727,655 A el ASebel 120,581
Picture tubes, value. ... S14,620,075 $17,675,881 $14,994,779 Cl_tnzens radio ......... 11,193 10,557 5,664
Disaster ............. 313 313 271
Experimental . ... .. 600 600 550
SEM|CONDUCTOR SALES Common carrier . ... ... 1,917 1,860 1,549
Mar. '55 Feb. 55 Mar.’54 EMPL
Germanium diodes, units % 1,674,762 1,649,126 1,061,010 PLOYMENT AND PAYROLLS
Silicon diodes, units (Source: Bur. Labor Statistics)  Mar. '55 Feb. ’'55 Mar. '54
Prod. workers, comm. equip. 355,000-r 358,100-r 362,300
———CQuarterly Figurese—— Av. wkly. earnings, comm. . . $70.58 -r $70.40 -r $67.55
et . o Av. wkly. earnings, radio. . . $68.68 -r $68.11 -r $66.76
Av. wkly. hours, comm. . . .. 40.1-r 40.0-r 395
%.T,%gsg-:iéé Quarter Quarter Ago Av. wkly. hours, radio. . . 39.7-r 39.6-r 395
(silurce: NE(MA) iving) %9 ;1;?3 f;l 5838"((1)3,57440 52;263333 STOCK PRICE AVERAGES
acuum non-receiving b , b 0 b . 1 ) . , B
e e i — $3.498 123 $3.570.586 $4.854.222 (Source: Standard and Poor’'s) May ‘55 Apr. '55 May ‘54
Phototubes — nr nr $405,000 ) .
Magnetrons and velocity Rad!o-tv & electronics .. .. 4714 448.0 305.3
modulation tubes . .. 515:249/651 $13,112,244 $1310731095 Radio broadcasters . ........ 537.0 519.1 322.1
Gaps and T/R boxes. .. $1,788,780 $1,476,407 $1,707,730 p—provisional; r—revised
nr—not reported
FIGURES UF THE YEAR TOTALS FOR FIRST FOUR MONTHS
1955 1954 Percent Change 1954 Total
Television set production 2,771,426 1,904,718 +45.5 7,346,715
Radio set production 4,739,919 3,326,800 +42.5 10,400,530
Television set sales 2,355,740 2,145,147 + 9.8 7,317,034
Radio set sales {except auto) 1,609,182 1,487,247 + 8.2 6,430,743
Receiving tube sales 152,762,153 106,026,920 +44.0 385,089,458
Cathode-ray tube sales 3,427,805 2,690,519 +27.4 9,913,504
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New TV Sets Utilize
Automatic Production

Admiral and RCA introduce
new receivers that make exten-
sive use of etched circuits

TELEVISION receiver manufacturers
are moving toward greater use of
automatic production techniques
and printed circuits. This is evident
in the new models recently intro-
duced by Admiral and RCA.

» Assemblv—Three etched wiring
bouards assembled by automatic ma-
chines and dip-soldered have elimi-
nated 425 hand-soldered connections
from Admiral’s new tv receivers.
This mechanization has, according
to the firm, reduced human error in
assembly by over 99 percent.

The printed wiring in the new
model represents from 75 to 80 per-
cent of all circuitry. A total of 231
electrical components are mounted
on the 13-tube printed-circuit sec-
tions,

Over 75 percent of these com-
ponents, including resistors, capaci-
tors, wire jumpers and tube sockets,
are inserted by Admiral-designed
automatic assembly machines. The
firm believes that by the end of 1955
practically every major manufac-
turer will be using printed circuits
in its tv receivers.

» Boards—In the new RCA sets
five etched wiring boards are uti-
lized. According to the company,
tests both in the field and in its labs
have proven the advantages of such
circuits for greater reliability.

Two firms plan to introduce tv
sets next year that incorporate
ACF’s modules.

ELECTRONICS — July, 1955
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Puerto Rican Boom Hits New Highs

Back in June, 1953, ELECTEONICS
took a long look at expansion plans
for Puerto Rico plants. Today, just
two years later, many of these plans
have come true. Electronics has
become the fastest growing naw in-
dustry in Puerto Rico’s fcurishing
Operation Bootstrap.

At this point what is the score?
Here are a few of the key figures,
just compiled by the island’s New
York headquarters.

» New Plants—There wete then 21
electronic and electrical manufac-
turers operating on the island.
Today, the total is up to 34, with
some of the newcomers representing
the biggest installations in the field.

» New Sales—For the frst six
months of 1953 total shipments to
the continental United States came
to $1,589,000. For the first half of
1954 (latest figures) they had more

than trebled to $5,511,000.

» New Profits—Records of the
Electronics Industry Association of
Puerto Rica, recently compiled from
19 companies for fiscal 1953-1954,
show: Gross profits (sales minus
manufacturing costs) were 38 per-
cent of net sales. Net profits after
taxes were 28 percent of net sales.

In compsarable U. S. figures for
the industry, net profits before
taxes averaged 20 percent of net
sales. Subsidiaries of three major
U. S. companies are averaging 30
to 40-percent of net sales.

» No Income Tax—Without a vote
in the United States Congress,
Puerto Rico has never been subject
to the Federal income tax (no taxa-
tion without representation). In ad-
dition, the island government has
extended ten years of local income
tax exemption to qualified manufac-

7
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turers from the start of operations.
But “runaway’” producers, who
close existing mainland facilities,
do not receive local exemption.
Acceptable branch plants or brand
new installations can reinvest 100
cents out of every profit dollar.

» Worker Productivity—Trained
for decades in the highly skilled
needlecraft tradition, Puerto Rican
labor has shifted rapidly and suc-
cessfully to the intricacies of elec-
tronic manufacture. A recent Eco-
nomic Development Administration
survey shows that Commonwealth
workers average 90 percent of U. S.
productivity standards after 10.3

months of training, and 89-percent
efticiency. But several plants report
over 100-percent productivity “due
to innate manual dexterity” and
“greater enthusiasm for the job.”

The island’s extensive network of
vocational schools graduate more
than 6,500 students yearly.

» Materials Available Locally

With growth has also come integra-
tion and more local supplies of
equipment for new manufacturers,
including steel wire and wire prod-
ucts, screw machine products, con-
struction materials, tool and die
work, die-casting, compression
and injection-molding of plasties.

Transistors Progress at High Rate

Phonograph preamp and micro-
phone adapter appear. New
production method unveiled

SINGLE transistor in a combination
equalizer and preamplifier circuit,
is incorporated in higher-price
models of RCA’s high-fidelity
phonographs. The stage is fed from
a magnelic pickup cartridge and re-
places a two-stage conventional
equalizer-preamplifier. The circuit
is said to be free of hum and micro-
phonics and have less noise than
equivalent vacuum-tube circuits.

The three-transistor adapter am-
plifier shown in the photograph
permits using a dynamic micro-
phone and headset in airborne inter-
com sets designed for carbon micro-
phone and magnetic headsets. The
adapter unit is wired into the micro-
phone cable between the dynamic
microphone and plug which fits into
the existing jack.

» Other Advances—New technique
in transistor manufacturing is GE’s
meltback process. This is a modifi-
cation of the company’s rate-grow-
ing technique that permits growing
germanium or silicon crystals with
thinner impurity layers than could
be grown using the basic rate grow-
ing method.

These thinner lavers extend the
transistor’s high-frequency cutoff
as much as five times that of ordi-
nary transistors. In addition im-

makes
possible substitution of different micro-
phones and headset types

Transistorized RCA adapter

proved current and power-amplifica-
tion characteristics are claimed.
Potential applications include tv,
radar and other high-frequency cir-
cuits.

In the basic rate growing process,
thick layers are formed in the
crystal by cyeling the rate of growth
as the crystals are withdrawn from
a pool of molten metal. Cooling to
room temperature takes 20 minutes.

In the new meltback process,
crystals are in the form of a thin
wire and they cool in less than
second. Migration of impurities
from layer to layer is greatly re-
duced and the thinner layers permit
operation at higher frequencies
than the thick layers allowed.

WwWww americanradiohistorv . com

Air Force Backs
Electronics Industry

More contracts to come from
air-frame manufacturers under
weapons system policy

AIR FORCE development and pro-
curement program for electronics,
while continuing at a relatively high
level as compared with pre-Korea,
will be well within the capacity of
the industry. This was the forecast
of Brig. Gen. Thos. P. Gerrity,
USAF, director of procurement and
production at material headquar-
ters.

» Program—It will be a competi-
tive environment, he said, where the
Air Force, as a customer, will take
full advantage of the competitive
situation to obtain top quality prod-
ucts at the lowest price.

At the same time, he stressed
that the Air Force does not encour-
age or condone entry into develop-
ment and production of parts or
subsystems by other than the indus-
try normally providing such equip-
ment.

A number of manufacturers have
feared that the weapon-systems
policy will result in the prime con-
tractor establishing control over
development and procurement of
equipment. Under the weapons sys-
tem concept, the Air Force makes
the prime contractors—the air-
frame contractor—responsible for
the total weapon system meeting
performance guarantees.

» Teeth-—Prime contractors with
large contracts are expected to
establish their own small-business
program. Records will be checked
hy an Air Force administrative con-
tracting office to be certain that
small-business concerns are getting
subcontract opportunities. During
prime contract negotiations, Air
Force buyers will call for a fair
spread of subcontracting.

A special clause will continue to
appear in all Air Force weapon-
systems contract stating that the
government is not approving any
increase by the contractor of his

(Continued on page 10)
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...for more gain from stage
to stage without preselecting

For your broadcast applications,
Sylvania high frequency transistors
Tyvpe 2N94 and 2N94A offer higher
gain without preselection by stage.
Production is simplified; performance
is more stable; servicing problems
are minimized.

Low collector capacitance and ease
ol neutralization account for this im-
portant advantage. In a typical broad-
cast  application, the addition of a

single 10 yuf capacitor in the collector
circuit of IF and RF stages provides
adequate neutralization.

Uniformity is obtained through
unique construction techniques per-
mitting close production control.

In computer applications Sylvania
Transistors offer quick recovery time
for high speed switching and provide
higher gains at higher operating
currents.

“Another reason why it pays to specify Sylvania’

*SYLVANIA

SyLvaNia ELECTRIC PrODUCTS INC., 1740 Broadway, New York 19, N. Y.
In Canada: Sylvania Electric (Canada) Ltd., University Tower Building, Montreal

LIGHTING - RADIO -
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TELEVISION

High Frequency Transistors
Type 2N94 (3 mc alpha cutoff)
Type 2N94A (6 mc alpha cutoff)
featuring
e high gain
+ high uniformity
+ low collector capacity
« ease of neutralization

Low Frequency—High Gain
Type 2N34 (PNP)
Type 2N35 (NPN)
for low to medium power use. Gains up
to 40 db in grounded emitter circuit

High Power—Low Frequency
Type 2N68 (I’'NP)
Type 2N95 (NPN)
— increased power ratings —to 2.5 waltts.
Use for high current, low voltage applica-
tions (6-—24 volt power supplies)
Type 2N101 (PNP)
Type 2N102 (NPN).
Similar to types 2N68 and 2N95 without
cooling fins. Power dissipation 1 watt.

For complete information on Sylvania
Transistors write to Department G40R.

+ ATOMIC ENERGY
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normal manufacturing functions.

» Expansion—General Gerrity said
that Air Force is taking a closer
look at requests for facility expan-
sion. It is not the policy to furnish
industrial facilities to industry
where facilities are available
through subcontracting, or where
such industries should be privately

financed for expansion.

As missiles reach the production
phase, steps must be taken, General
Gerrity said, to take better advan-
tage of the electronic industry’s
capacity to produce on an econonii-
cal basis. Air Force will encourage
maximum subcontracting of com-
ponents normally associated with
the electronic equipment industry.

TV 8 RADIO SET QUTPUT IN MILLIONS OF UNITS
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TV And Radio Get Set For Summer

Production of sets slows down
as the industry enters the tra-
ditional slump period

SEASONAL characteristics of the
radio-tv set business are once again
becoming apparent as the industry
enters the summer months. How-
ever, as shown in the chart, the de-
cline in April of this vear is much
less severe than in 1954.

Factory production of tv re-
ceivers declined in April to 533,175
units compared with 831,156 sets
for March and 457,608 receivers
produced in April of last year, ac-
cording to RETMA. Total tv output
for the first four months of this
year was 2.7 million units compared
to 1.9 million in ’54 and 2.9 million
in the ’53 period.

April radio production was one

10

million sets compared to 1.4 million
in March, 1955 and 745,235 in April,
1954, Total radio production in the
first four months of this year was
4.7 million units compared to 3.3
million for the period in '54 and
4.9 million in ’53.

™ Percent—For the past four years
the month of July has consistently
been the period of lowest radio and
tv production, mainly because it is
the time when most set makers
schedule plant vacations. During
the month only 2 to 4 percent of
annual output is produced compared
to 6 to 8 percent in most other
months.

On a percentage basis the pattern
of tv and radio set production has
generally followed an erratic course.

As shown in the table there is
some similarity in the volume of set

production in the quarters of alter-
nate yvears:

TV Quarters

1 2 3 4
LY5l merasme. s 41 23 12 24
952 o . wenns - J22 16 22 40
1953 ... ......31 22 t3 24
1964 ..........20 19 23 36
TU5d (lost)y ... .80
Radio
14950l et oS 36 26 15 23
1952 ... L. 23 23 2, 33
1953 m. eueerm33320 24 28 27
1854 ... ... 24 22 21 33
1955 (Est) ....35
For example, in both 1951 and

1953 first quarter volume was high
while in 1952 and 1954 it was re-
latively low. So far this year, both
radio and tv output seem to be be-
ginning to follow the percentage
pattern established in 1951 and
1953.

Broadcasters Focus
On Color Equipment

Stations wanting to broadcast
live color pictures now have
greater choice of equipment

LIVE STUDIO color broadcasts at low
cost are possible with Du Mont's
new Vitascan equipment in which
camera and lights are effectively
transposed (technical details in
Electrons At Worl).

Suitable only for use in a light-
tight studio, the system employs
stroboscopic light sources that are
illuminated during the time that
television scanning is blanked out.
Persistence of vision in the human
eye gives performers the feeling
they have normal lighting.

If a small station is already
equipped to broadcast color film,
only about $16,000 additional outlay
is necessary for live studio color. A
station that can now take color net-
work programs but is not equipped
to handle color film would pay
$33,000.

By contrast, a single color tele-
vision camera and lights would cost
in the neighborhood of $60,000. Du
Mont engineers estimate pickup
tube cost (using special multiplier
phototubes) as 5¢ an hour con-
trasted to $7 an hour for image
orthicons.

(Continued on page 12)
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Here’s another step forward by Bomac — a reversible
silicon mixer diode. The IN415 and IN416 series are the
first silicon diodes to have selective polarity.

Polarity is indicated by the letters REV located at one
end of the diode. To change the polarity, just switch the
position of the end cap.

With the end cap attached to the contact pin at the
unmarked end of the cartridge, the diode will be of
normal polarity. With the end cap attached to the end
marked REV, the diode will be of reverse polarity. The
complete assembly, with either polarity, is electrically the
same as its equivalent type of regular silicon diodes.

The Bomac IN415 and IN416 series will meet all
conditions of JAN TA specifications.

NORMAL
POLARITY

IN415 - ING16 SERIES

REVERSE
POLARITY
Max. Naise IF
Equivalent | Frequency [Conversion| Ratio Marx. Imped. | Burnout
Type Type Mc: Loss:db: | Times: | (VSWR)| (OHMS) rerg)
UNIQUE PACKAGE PROTECTION T il el Ve
IN23BR | 9375 6.5 2.7 = = 1.0
BOMAC'INGIS IN415C | IN23C | 9375 | 60 |20 | 150 {325-475] 1.0
MEGR. BY BOMAL LABS.INC. IN23CR | 9375 6.0 2.0 1.50 | 325-475} 1.0
W TG - 'y
IN415D | IN23D 9375 50 1.7 1.30 | 350-450 | 10
. . £ IN23DR | 9375 5.0 1.7 1.30 | 350-450( 1.0
For complete protection during shipment and storage
Bomac has designed a reusable RF Protective Package™ INAIBB | IN21B 3060 65 | 2.0 - _ 20
which conforms with MIL-E1B specification. Diodes stored in IN21BR | 3060 | 65 | 20 _ 20
this package are completely protected no matter how
many times they are handled after the original seal IN4I6C | IN21C 3060 | 55 |15 = - 2.0
is broken IN21CR | 3060 55 115 = 20
PAT. APPLIED FOR
We invite your in- 3 Catglog on request.
quines regarding /'3?0,”(10 Iabo,‘alalyw' nC. Write(on yous company
W ENGINEERING BEVERLY, MASSACHUSETTS Egmeg“ia:;‘;:&g
W OEVELOPMENT GAS SWITCHING TUBES, TR, ATR and Pre-TR - DUAL TR and ATR TUBES - SILICON DIODES - WAVEGUIDE SWITCHES Inc. Beverly, Mass Ol‘
B PROOUCTION REFERENCE CAVITIES - MAGNETRONS - PRESSURIZING WINDDWS - SHUTTER TUBES - HYDROGEN THYRATRONS : v, i
REFLEX KLYSTRONS - TRAVELING WiVE AMPLIFIER TUBES - SYSTEMS phene  Beverly 6000.
ELECTRONICS — July, 1955 Want more information? Use post card on last page. 1
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Magnetic Recording Moves Into New Markets

Tape equipment gains sales in
new fields as applications in-
crease rapidly

ToTAL sales of magnetic tape re-
corders are expected to reach the
285,000 mark this vear, surpassing
1954 unit sales by at least 20,000
units. Latest estimates by Minne-
sota Mining and Mfg. put 1954 unit
sules to the home market at 255,000
units. Sales outside the home enter-
tainment field this yvear are expected
to hit the 15,000 mark compared
to 10,000 units in 1954. Tape sales
are expected to go from 1954’s dol-
lar volume of $7.2 million to $8.2
million this year.

Last vear about 75 firms were
active in various phases of the in-
dustry. Today there are over 100
companies in the field.

» Wired Music—An increasing
number of magnetic-tape units are
being sold to firms that specialize
in providing background music to
factories, restaurants, stores, banks
and other establishments. Three
companies are currently manufae-
turing long-playing tape reproducer
units for the background musie
field.

» Business—As yet, the magnetic-
tape recorder has not made tre-
mendous headway in the office dic-
tation field but there are signs that
this market may soon pick up.
There are only a handful of firms
that manufacture magnetic-tape re-
corders designed specifically for
dictation use although a number of
companies sell home-type tape re-
corders for this purpose. Latest
entry in the dictation recorder field
is DeJUR-Amsco which recently an-
nounced a new tape machine weigh-
ing 11 pounds and retailing for
$169.50. It provides push-button
control of the tape for recording,
listening, fast forward and reverse
winding, and stopping.

» Film—Another market where
magnetic recording equipment is
beginning to be sold in greater
quantity is the home movie equip-

12

Tape recorder designed for office use
hos been introduced by DeJUR-Amsco

ment field. Most major firms now
offer movie projectors equipped for

magnetic recording of sound on film.
New sales impetus in this field ts ex-
pected as a result of a new method,
developed by Minnesota Mining, of
adding magnetic sound track to film.
It is done automatically by a mag-
netic laminator that bonds the track
permanently to the film in a dry
process using no solvents or liquid
magnetic dispersions.

» Broadcasting—Muagnetic tape
equipment has been used to auto-
matically control on-the-air opera-
tions of radio stations and is now
being applied to the tv field. GE
recently demonstrated an experi-
mental svstem that handled all sta-
tion breaks, commercials and pro-
grams of a tv station’s film and side
programming equipment through
the use of inaudible tone signals re-
corded on magnetic tape.

Community TV Expects Growth

Wired systems weathered
freeze end and hope to outlast
satellite transmitters

BorN OF the 1948-52 television
freeze, the community antenna sys-
tem of wired television is still grow-
ing despite increased competition
and possibility of auxiliary booster
transmitters.

At its fourth annual convention
in New York’s Park Sheraton, Na-
tional Community Television Asso-
ciation gathered a record erowd and
reviewed its problems and accom-
plishments. There uare over 200
active members of the organization.
Eighteen exhibitors showed their
wares.

» Size of Industry—Value of exist-
ing plants, which comprises moun-
taintop antennas, coaxial cable lines,
wideband amplifiers and other elec-
tronic gear, is estimated at $25,-
000,000. The systems (there are
three in competition at Williams-
port, Pa.) use up about $10 million
worth of new equipment every year.
Around 400 systems serve an esti-
mated 320,000 homes and 1,200,000
people.

Subscribers per system vary from
a few hundred to 6,000 homes. Each
installation runs anywhere from
$150 down to $50. The monthly
service charge seldom exceeds $4.

» Future—Despite the nationwide
competitive tv svstem possible with
current frequency assignments,
NCTA believes it has a market po-
tential of at least 1,000 communi-
ties. With a system capable of
handling seven or eight channels,
even in color, many people may con-
tinue to prefer getting their tv re-
ception the easy way.

Although some broadcasters are
reported as being fundamentally op-
posed to allowing pickup and dis-
tribution of their programs, there
seems to be little fear that the sys-
tems will collapse for lack of mate-
rial. Telephone and power poles
have usually been available, at a fee,
for stringing cables through a town.

The greatest potential threat to
the wire systems is installation of
satellite transmitters of low power
that will pick up a distant, weak
signal and beam it down into the
valley where residents can obtain
the program through the air free.

{Continued on page 14)
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Ultra-thin tape for bobbin cores is rolled to
high precision standards for thickness and
finish on our own 20-high Sendzimir cold
reducing mill, beta-ray controlled.

é(//u'fé—éob BULLETIN TC-108

“TAPE-WOUND BOBBIN CORES
FOR COMPUTER APPLICATIONS”

Includes essential data on applications and
properties, fabrication and testing of Arnold
Bobbin Cores; lists standard sizes, etc.

ADDRESS DEPT. E-57

ELECTRONICS — July, 1955
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“specify BOBBIN CORES by ARNOLD

These cores, fabricated by winding ultra-thin tape of high-permeability
magnetic materials on ceramic bobbin cores, possess ideal qualities for
use in electronic computer assemblies as memory cells.

Specifically, their desirable properties include quite rectangular hysteresis
loops, relatively low coercive values and high saturation densities; plus
temperatusc stability and che ability to shift in a few microseconds from
negative remanence to positive saturation, and vice versa, under conditions
of pulse excitation.

Arnold Bobbin Cores are available in a wide range of sizes, tape thick-
nesses, widths and number of wraps to suit the ultimate use of the core.
Magnetic materials usually employed are Deltamax, Square Permalloy
and Supermalloy, in standard thicknesses of .001’/, .0005”, .00025"
and .000125”. Special advantages derive from Arnold’s position as a
fully-integrated producer of wound cores, able to maintain precise control
over every production operation . . . melting, rolling, winding, testing, etc.
® Let us supply your requirements for bobbin cores or any other magnetic materials.

wa&aD 5607

'I‘H_E ARNOLD ENGINEERiN;COMi’ANY

SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION

: General Office & Plant: Marengo, lilinois.
DISTRIET SALES OFFICES . . . New York: 350 Fifth Ave.

Los Angeles: 3450 Wilshire Blvd. Boston: 200 Berkeley St.

A
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PRODUCTION of coin-operated phonographs at Wurlitzer increases as . . .

Juke Box Business Gains Volume

Other entertainment mediums
have made inroads but the
business is still growing

SETBACK that the coin-operated
phonograph field suffered betiween
1947 and 1952 is being overcome.
According to the Department of
Commerce 61,000 units were
shipped in 1953. Last year about
70,000 units were shipped. Some
major manufacturers see ship-
ments for 1955 going as high as
75,000 units.

Dollarwise this is by no means a
small volume in the overall elec-
tronic phonograph market. The
61,000 units shipped in 1953 repre-
sented a total dollar volume of $37.0

COIN-OPERATED PHONOGRAPH SHIPMENTS
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million or nearly 80 percent of the
self-contained electronic phono-
graph business. There were 489,000
units of all other types of self-con-
tained electronic phonographs pro-
duced in 1953 but they accounted for
a dollar value of only $12.0 million.
Value for all phonograph skipments
in 1953 according to the Depart-
ment of Commerce was $60.9 mil-
lion. Thus, the coin-operated field
accounted for over 60 percent of
factory dollar value.

» Market—An estimated half mil-
lion coin-operated juke boxes are
in use in the U. S. The areas of
greatest use follow the papulation
with New York as the top market.

The export market is increasing
in importance. There were 21,711
units exported in 1954 compared to
14,189 in 1953. Between 156 and 20
percent of nickelodians are replaced
each year.

Big factor that has increased
coin-phono sales is the movement
to the 10-cent play rather than a
nickel.

» Product—Average price of a
juke box is about $1,000, an in-
crease in the past few years as

www americanradiohistorv com

hi-fi has entered the field. One
model now on the market uses five
speakers, another three and an-
other a 15-inch speaker.

Models have followed the changes
in record speeds and sizes. Now,
most of the units produced use the
45-rpm system. A few vears ago,
the trend was to the installation of
remote control units at individual
booths. Now it is estimated that
only about five percent of the units
are so equipped.

Government Probes
Mergers In Industry

FTC merger report samples
U. S. industry acquisition rate
and finds it increasing

OVER 50 mergers or acquisitions
have been consummated or planned
by companies in the electronics field,
in the first six months of this year.
This is nearly equal to the total
number of such activities that took
place in the industry in all of 1954.

» Rate—Increasing merger rate in
electronics follows that of industry
in general. The recent report by
the Federal Trade Commission
shows that by the end of 1954 the
rate of merger activity in manufac-
turing and mining had tripled the
1949 level. However the rate was
substantially lower than occurred
during the latter 1920’s. During the
period 1948-54, 1,610 formerly in-
dependent manufacturing and min-
ing concerns were reported to have
disappeared as a result of mergers
and acquisitions.

» Industry—The FTC Report
shows that in the 1948-54 period, 70
firms in the electrical machinery in-
dustry classification, which includes
electronics, acquired 111 companies,
and ranked seventh in number of
mergers out of 20 industries cov-
ered.

Two firms in the field each ac-
quired five companies. American
Machine and Foundry, now heavily
engaged in electronics, made 11 ac-
quisitions during the period. Litton

(Continved on page 16)
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chines that give maximum production efficiency,
speed and economy.

Can we help you? Write today — give us your
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1355 SEVENTH STREET
NORTH BERGEN, N. J.
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Industries has acquired nine elec-
tronic companies in the past 18
months. However for 47 companies
in the electrical classification only
one acquisition was made.

> Assets—Companies with assets
of under $50 million accounted for
40 percent of the acquisitions in
electrical machinery in the 1948-54
period. The report showed that 15.3
percent of the acquiring firms had
assets of $50 million and over, 29.7
had assets of $10 to $49 million;
14.4 percent had $5 to 9.9 million;
26.1 had $1 to 4.9 million and 14.4
had under $1 million.

» Reasons—Advantages expected
to be gained by acquiring com-
panies through mergers include:
additienal capacity to supply a mar-
ket already supplied, lengthened
product lines, product diversifica-
tion, facilities to produce goods for-
merly purchased, facilities to proc-
ess or distribute goods formerly
sold and other advantages such as
empty plants, patents, tax savings
or a valuable corporate shell.

Mergers In Electronics
(First six months 1955)

Aerovox, Henry L. Crowley & Co.

Aerovox, Luther Mfg.

Aircraft Radio, Orion Industries

Allti_ed Structural Steel, Electronics Protec-
ion

ACIH, Engineering & Research Corp.

American Electronics, Berlant

American Electronics, Pierson

Baldwin-Lima, Ruge-de Forest

Bu}:i(]i Company, Continental-Diamond
‘ibre

Burroughs, Todd Co.

Clarostat, Cambel Industries

Clevite, Technical Instrument

Clevite-Wallace Aviation

Curtiss Wright, Elly Electronics

Daystrom, American Gyro

Daystrom, Heath

Daystrom, Weston Electrical

KCA, W. S. MacDonald

Klectronic Specialty, Ilectromec-Minia-
ture Components-Audio Pacific

Elgin, American Microphone

Elgin, Advance Relay

Fairchild Camera, Freed Electronics

General Dynamics, Stromberg-Carlson

Gudeman, Dilectron

Hall-Scott Motors, Bardwell & McAlister

ITamilton Watch, Hathaway Instrument

Hoffman Electronics, Analyzer Corp.

IRC, Hycor Companies

Ketay Instrument, Norden Laboratories

Ketay, Vari-Ohm

Lavoi Laboratories. Matawan Electronics
and Bayshore Flectroni¢c Products

Litton Industries, USI:CO

Litton Industries, Ahrendt

Mack Trucks., White Industries and Radio
Sonic

Minneapolis-Honeywell, Dolecam

Mag Electric Products, Mag Electric Net-
works

Norden-Ketay, Acragage

Panellit. Jordan Electronics

Preco, Electra Motors and California Gear

Sangamo, Gothard Mfg.

TelAutograph, Walsco and Schott

Texas Instruments, Radell Resistor

Topp Industries, Bonner lMachine

Remington Rand, Sperry Corp.

Varo, Schuttig
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STEEL ISLANDS are prepared for launching as . .

Radar Platform Installation Starts

FIRST of several offshore radar plat-
forms, nicknamed Texas Towers
because they resemble offshore oil-
drilling rigs in the Gulf of Mexico,
was recently launched by Bethlehem
Steel at its Quincy. Mass., shipyard.
(F.LECTRONICS, Sept. 1954, p. 10.)

The stations will be located along
the Atlantic Coast from New York
to Newfoundland, 30 to 100 miles at
sea, to give warning of unfriendly
craft approaching our shores.

[ach island will support elec-
tronic equipment, provide a heli-
copter landing base and housing for
a crew. The first platform will be
delivered to the erectors who must
have it in position not later than
August 15 because installation can-
not be made during the hurricane
season. The Air Force handles
contracts for the electronic gear.

» Pretection—To support the plat-
form, three legs, approximately 150
feet in length and 10 feet in di-
ameter, will be filled with reinforced
concrete. Painting, combined with
cathodic protection, will protect the
legs from corrosion except at the
tidal and spray levels. A 35-foot
length of Lukens 10 percent Monel-
clad steel, the same thickness as the

WAWW americanradiohistorvy-com

balance of the columns, will be used
to protect these areas.

Toll Television

Pondered By FCC

PROPONENTS and opponents of paid
television programs have filed com-
ments, at the request of the Federal
Communications Commission, indi-
cating how they feel about adoption
of rules and standards authorizing
pay-as-vou-see tv,

» Proponents—Zenith, Skiatron
and Telemeter are three svstems
suggested to distribute paid tele-
vision entertainment and collect or
bill the necessary fees.

Zenith proposes use of a punch
card for billing that will also give
the subscriber decoder information.
Skiatron has developed a printed
circuit card that solves the code and
is also used to bill the looker.
Telemeter would use a coin box that
automatically displays the price of
the show in progress. A picture ad-
vertising the program and a special
sound channel appear on the sel
tuned to the pay channel before the

(Continued on page 20)
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/ OSCILLATORS...

20 Cycles to 2000 Mc

Frequency Ronge Loodad Output/

Nominal Load

Hormonic Distortion Additional Featuras

1213.AB
Crystal Oscillator
$130

1390-A
Rendom Noite
Generator, $240

Special Purpose

1210-B, 1211-A,

Open Clrevit Volts Impedance
80 mw /v 60012 <1.5% Multi-purpose lab signal sourca —
.c‘g_‘g;:,,o, S%c’;c:le(ssme ol 40 mw;45v 12,5005 <2_57v: canverts to Sweep Oscillator with
$140 square waves) 0-30v peak to peak, 2,5008 1210-P1 Discriminator and 308-P
square waves Synchronous-Dial Drive,
1301-A = ~ | Drift not greater than 0.02%; per
. Low-Distortion 20-15,000 eycles 18 mw/6.6v g?‘g”n?‘j"g:;”’ <01% hour atter first 10 mia, = fre-
Osclllator, (27 lixed lrequencies) g quency range extends tn 2 cycles
& 95 100 mw/30v 500012 grounded with 1301-P1 Extension Umit
g 1302-A 40 mw/10v 60062 balanced i 0.5%
o Oscilletor, 10-100.000 cycles 20 mw/5v 30042 grounded <0.5% Output Voltage Canstant +1.0 db.
¢ %420 80 mw/20v 50000 grounded | <%
w o {
(1) 20-20.000 cycles
3 1303-A (2) 20,000-40.000 cycles Ideal for intermodulation distor-
o Two-Signal Avdie (3) Twa signals separately Normal-10 mw/5v 600 grounded <0.2% tion testing — drift Jess than 7¢ in
-t Generalar, adjustable High-1 w/50v *! grounde: <1% first hour, compieted in 2 hrs, —
o $1450 {4) Two signals with a output constant within =03 db.
c fixed difference
0 — & —
1304-8
0 20-20,000 cycles 6002 balanced Converts to Sweep Oscillator with
-g 3:‘::":":':";;;; 20,000-40,000 cycles 1 w/50v of grounded <1% 908-P — high stabiitty, tow hum.
< 1214.4 T 400, 1000 cyetes 8000 gre | itt-
e, b grounded Has built-in power supply unlike
Unit Oscillator, $6& (2 hxed frequencies) 200 mw/80v or ungrounded <3% mast Unit Instrymants.
1307.A Transistor 400, 1000 cycles Battery opsrated, with outpat
Oscillater, $88 (2 fixed trequencias) 6 mw/2v 600 <5% meter — small and compact.
) = & - LY i
723-Cond D
400 or 1000 cycles Frequency accuracy to =0.05% —
v::::(‘:’";‘;? (2 models) 50 mw/31v max. 50, 500, 5000 <05% max. dnift 0.2% occurs first 30 mia.
1 -
700-A
> Log. frequency calibration, high
Wide .Range Beot- 50 cycles — 40 114 i
T ¥ M 0.1 w/10-15v 350002 pot. <3% voltage, and frequency stability —
Il eqvency Oscilloter, 10 ke — F J has incremental frequency control.
c¢ $750
= 4 I -
ET 1330-A Internal 400- and 1000-cycie mod-
@ ) o 400 cycles, 1000 cygles 0.75 w/12v 5080
E Bridge Oscillator, <3 ulation — excellent shielding for
2¢ oas 5 ke — 50 Mc 1'w/10v 20-800 % bridee work
g's; 1211-A I 0.5.5 M _2 Compact, inespensive, well
= Unit Oscillator, 5 5'0 M c 0 & 501 shielded — frequency increments
X $295 U Me 200 mw of 0.2% per division
12158 ] 50-250 Mc 80 mw 504 Semi-butterfly tuned circuit with
w Unit Oscillator, $190 Converted to Sweep Ao moving contacts
‘T 3 - 5 = — Osculalors with uglqua v - = e
12088 Sweep Drive ery wide range, thorough shield-
> m Oscillator, $190 65-500 Mc 100 mw 50t —output regulated ing.
‘g = with 1263-A Ampli-
1209-8 tude - Regulating
o 5 N N Butterfly circyit avnids uhf tuning
- UL otog Z50:320]Mc 200 mw S0 s by cde difficulties — excerlznt stabilty.
£ 1218.4 900-2000 tc 200 mw T s Audio, pulse, squars-wave ar fra-
Unil Oscillater, quency modulation from external
$465 source.
12174 T sg‘” positive Rise time, 0.05usec — external
Uﬂ-;;;;mv. (12 fixed hequenues) 20v ]500“ negative drive possible over range — square

waves at any frequency.

1-Mc Crystal provides.
i harmonics of 10 k. 100ke, Dd ke B
1Mc. up 10 1000 MS. d
= S S
30 cycles — 20 ke
30 cycles — 500 ke iv
30 cycles — 5 Mc

12158, 1208-B, 1209-B, 1218.A, 12W-A,
$40.

1213.A8 Require type 1203.A Unit Powsr Supply

SIGNAL GENERATORS

Fraguency
T ® Range Output Charactorlstics
— g -
- 0.14v-200 mv;
100 yack
becomes 5052 fncremental dial indicates 0.1% of frequency DM
1001.A 5ke — 50 Me with senes umit division — modulation adjustable 0-80%,
$695 8 direct-reading supplied, 25Q at cated on meter, 400c internal ar 20-15, OBOC ex
ranges end of autput ternal am — zl% caltbration, high stability, low
cable — 2v at drifi and negligible leakage and incidental fm.
300&1 from 2nd
Jack
Less than 0.1uv Internal and external modulation variable 0 to
to 2 v — 750 at 100%. indicated on meter — drift less than
205.C 16 ke — 50 Mc panel; 75Q cable =+0.1% during 5 his. continuous operation —
$1495 7 direct-reading | has termination =19 calibration; frequency increments as
ranges impedance of small as 0.01% — less than 0.05%; incidental
37.5, 7.1 and tm for full 100% modulation — no leakage or
0.75¢ excessive harmonic distortion, na.cable eirors.
1021-AV 40-230 M¢ Butterfly-tuning circuit has no sliding contacts,
$595 In one dand 0.5.v — 1v at no noise, good statility and very low drift — in-
3 ————— —t g ‘l‘ ternat 1 kc and external amphitude modulation
3 1021-AU 250-920 Mc adjustable from 0 to 50% — incidental tm under
o 3615 one band 100 ppm over most of range.
=z =
UHF pencil tube with tuned plate and cathode,
remarkably free of nowse'modulanan — T]'%
. calibration; incremental trequency control for
-4 ‘0:“4:“' ggg fg(’;?j Mc 205“1“' lvat small adjystments — drift under 0.1% per day

— 100-10,000 cycles square-wave modulation
trom external source — stray fields cannot be
detected with receiver having 2uv sensitivity.

<" Uni Ouchitator 1,

The |
dials or

bration
1750-A Sweep Drive . . .

Unique

“Wx; lators and other equipment. Sweep Arc, Speed,
and Center Frequency are all continuously
variable,
large percentage variations in frequency are
possible.

- a CRO sweep voltage proportional to shaft-

) angular-position is supplicd,

Sweep Drive

Adapts Manually-Operated Equipment To Automatic Sweep

750-A Sweep Drive attaches to knobs,
shafts for automatic sweeping of oscil-
even while the Sweep is in motion, and
Speed is adjustable from 0.5 to S cps

permitting cali-
of CRO horizontal axis — Limit

$400

Switch, Universal Coupling System and many
other features.

In combination with G-R Unit Osciliators
covering the range from 0.5 to 2000Mc, a
versatile and inexpensive system of Sweeping
Signal Sources is available, The 1263-A Regu-
lating Power Supply has been developed espe-
cially for automatic sweep applications and
will hold oscillator output-voltage constant to
within 2%, independent of frequency.

Stability, ! ppm per day — fine
frequency adjustment provided.

varies with
frequency

Invaluable audio-test tonl — high,
uniform spectrum-level aver range.

Noise
Spectrum

800t groynded

For Modulating Oscillators
and Signal Generators
Over Wide Ranges
with Negligible fm . . .

1000-P6

Crystal-Diode Modulator . . . $40
for wide-band amplitude modula-
tion over 20-1000 Mc carrier range
. 50 mv, rf and 0.2v at modulation
terminals produces 30% am;
modulating frequencies
from 0 to 5 Mc.

1000-P7
Balanced Modulator,
for 0-20 Mc am-

plitude modula-

tion over 60 to 2300 Mc
carrier range — particularly
designed for 100% linear modula-
tion and pulsing with fast rise time
and short duration. $225

GENERAL RADIO Company

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

90 West Street NEW YORK 6

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

York Road & Guernsey Avenue, Abington, Pa.
PHILADELPHIA

920 S. Michigan Ave. CHICAGO 5

1000 N. Seward St. LOS ANGELES 33
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RAYTHEON

Cu-rent
Anpl.
Fzctor

-

- = | -

LOW FREQUENCY TRANSISTTRS — HERMETICALLY SEALED CASE
Emitte Max.
L Junction
Cutoff . “emp.
LA mA Fa
6 ) s 35

fn(;e‘ +

p s Tp. Rise fime*|Decay t me*
- ] = J uSES

. ' . ' . i | ‘ db

2N112 (CK760¢ i 14 32 18 0J5 0.06

2N113 (CK761) —6 20 0M 0.05
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The U.S. -xrmy Ordnance

Wlk E thinks itself

=@ <P

=@ <

=w

Nike, as graceful as the
Greek goddess for
which she is named,
locates, pursues and de-
stroys hostile aircraft.
Nike reaches far be-
yond conventional anti-
aircraft weapons; out-
maneuvers fighters or
bombers alike — ac-
tually thinks her way to
the kill.

From bottom to top:

Nike blasts off

Nike reaches fullflight
speed in seconds
Unerringly, the Nike
system’s electronic
“brain’’ takes her to
the target.

ELECTRONICS — July, 1955

to a kill
with “‘Brains”
that rely on

Selection of Western Electric Company as prime con-
tractor for the U. S. Army’s Nike guided missile systems
was logically based on the necessity for supreme reliability
of manufacture and of consequent performance.

Selection of Raytheon Subminiature Tubes by Western
Electric was dictated by that same necessity. A number of
the subminiature tubes that go into the Nike system’s
‘superhuman “‘brain’’ are Raytheon Tubes.

No pains were spared, no tests overlooked in securing
the very finest, most dependable tubes for the Army’s
Nike. Think, then, of your own tube applications and their
needs whether they be for low microphonics, low power,
long life, extreme reliability under severe service condi-
tions or a combination of requirements. Will you be satis-
fied with anything less than the best? Specify Raytheon
Quality Subminiature Tubes.

RAYTHEON Flat Press Subminiature Tubes
... the tubes with the SEAL of RELIABILITY

The long, flat press glass to metal seal is
a Raytheon development that reduces

@AYTHEOR

glass strain, button cracking, lead burn-
ing, lead corrosion and lead breakage.
Its in-line leads permit easier socketing
and easier wiring. It is ideal for printed
circuitry.

RAYTHEON MANUFACTURING COMPANY

RAYTHEON MAKES ALL THESE:

Want more information? Use post card on last page. 19
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INDUSTRY REPORT— Continued

fee is deposited.

» Opposition—Broadcasters are
vocal when they comment on pay-tv.
Even the provisions of a bill pro-
posed bv Representative Carl Hin-
shaw of California to designate sub-
seription tv as a nonbroadcast

service fail to satisfy most of them.

Jerrold Electronics says that any
code can be broken and that pay tv
will fall easy prey to bootleguers.
The firm proposes a plan to adapt
the community antenna technique
to paid programs by web of co-
axial cables in urban areas.

FIXED STATIONS like the one above are going mobile as . . .

Civil Air Patrol Radio Keeps Up

Number of stations increases
as the service expands mobile
vhf operations

THERE are now over 10,500 Civil
Air Patrol radio stations in the
U. S. for a gain since 1953 of more
than 3,000 stations.

In 1954 there were 9,18R stations
and 7,302 in 1953, The 1953 total
represented a drop in CAP stations
over 1952 totals, but it was a paper
decrease and not a physical reduc-
tion in the number of stations. This
was due to a new FCC licensing
procedure in which only complete
stations were included in the total
figure rather than individual pieces
of equipment as previously.

» Mobile—Since 1954, the number
of mobile transmitters has in-
creased substantially, by almost
1,000 units, to a total of 5,630 sta-
tions. The rise has been a result
of a drive for greater mobility in

20

line with Air Force policy and a
limitation placed on the number of
fixed radio stations in the CAP
communications system.

Airborne stations now number
515, an increase of over 20 percent
since 1954.

Present policy regarding the li-
censing of fixed h-f stations in CAP
limits the total number of stations
to two per region, two per group,
three per wing and two per squad-
ron. There are 4,451 fixed units.

» Shortages—According to CAPD.
the shortage of vhf equipment still
exists and remains a serious prob-
lem. Of stations now installed, ap-
proximately half are vhf.

Multichannel lightweight vht
equipment suitable for installation
in CAP aircraft is not available
through Air Force sources and com-
mercial types are considered too ex-
peunsive.

Approximately 80 percent of the
equipment has been purchased pri-

wwWw-americanradiohistorv-com

vately by members of the organiza-
tion. The remainder comes from
donations through the services and
corporate and state purchases.
There are some 15 states that have
appropriated funds for CAP.

> Gear—A number of electronics
manufacturers have been urged to
build equipment for CAP use that
is light in weight, low in cost
and simple to operate and maintain.
There has been some success in this
regard. According to CAP, The
Reisner Corp. has a suitable air-
borne air/ground vhf set. Other
manufacturers such as Gonset,
Crico and Lettine are also produc-
ing equipment for the program.

Electronics Revives

Aladdin’s Lamp

HousE lamps that can be turned off
and on by the touch of a hand will
he available this fall as a result of
a new electronic lamp control devel-
oped by GE.

Touchtron, as the device is called,

Electronic lamp control, left, allows
lamps to be turned off and on by the
touch of a finger, not a push

is an electronic switch that is actu-
ated by a touch of the hand to two
closely adjacent metal surfaces.
These might be the metal base and
a decorative band. The touch trig-
gers a neon triode that operates a
specially designed relay to turn the
lamp on or off,

The unit draws negligible power
from the line and incorporates spe-

(Continved on page 22)
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Nothing Less than this ALL-ANGL Mount
gives sure protection in JETS and MISSILES

WHY? Because this Barry mount is independent of operating or
mounting position. Through every operational maneuver of jets,
VTO’s, and missiles, the ALL-ANGL gives the same effective
shock and vibration protection as in level flight.

These are the vital performance characteristics
of the ALL-ANGL Mount:

® Equal stiffness in all directions

® Equal damping in all directions

® Low transmissibility at resonance — less than 3

® Isolation under superimposed steady state accelerations
uptosg

Maximum load ratings of
Size 0 ALL-ANGL mounts now
available are 0.5 to 3.0 pounds
per mount, in four ranges.

f’ ]
L | - [' . Tiansmissibility curves

| | Size 0 "Alang!” tsolater |
- — Type B22 B8-

_ _+ base an

Displacement transmissibility

. - -
Write today for Data Sheet W5, For R )
specific recommendations, call your Typical transmissibility curve for ALL-ANGL

N mount, both base and bulkhead mounting,
nearest Barry Sales Representative. . . .
excited axially at constant amplitude.

BARRY CONTROLS

INCORPORATED

Formerly The Barry Corporation

707 PLEASANT STREET WATERTOWN 72, MASS.

SALES" REPRESENTATIVES IN ALL PRINCIPAL CITIES

ELECTRONICS — July, 1955 Want more information? Use post card on last page.
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INDUSTRY REPORT— Continued

cial circuits to minimize external
interference. It is expected that,
initially, lamps using the device will
cost about $15 more than ordinary
lamps.

Plans Are Set For
1955 WESCON

AucuSsT will once again focus atten-
tion of the electronics industry on
California where the 1955 Western
Electronic Show and Convention
will take place, August 24-26 in San
Francisco. More than 20,000 engi-
neers, scientists and business ex-
ecutives will attend the show.
Exhibitors displaying their prod-
ucts will exceed 600.

» Growth—The show, which began
as a regional event, has become of
national importance to the elec-
tronics industry because of the
growth of electronics on the west
coast. This expansion is mirrored
in the crowth of two sponsoring
organizations of the show, Region
7 of the IRE and WCEMA, the
West Coast Electronic Manufac-
turers Association.

Although IRE nationally has in-
creased from 37,000 members to
42,000 in the past year for a 12-
percent gain, growth of the Seventh
Region has been even greater. Ex-
amples are Phoenix, which in-
creased 40 percent last year; Los
Angeles, which obtained 700 new
members during the past vear; San
Francisco, which has a 17-percent
increase and now also has the Palo
Alto subsection with 663 members
compared to 250 three yvears ago.

WCEMA, which started with a
half-dozen companies is now made
up of 186 firms in the electronics
manufacturing, research and devel-
opment fields in the western states.

» Technical—More than 25 tech-
nical sessions are planned. Speakers
will discuss audio, antennas and
propagation, circuit theory, vehi-
cular communications, broadcasting
and tv, telemetering, airborne elec-
tronies, information theory, man-
agement, electronic devices, com-
puters, microwave theory and
component parts.

22
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NEW factory construction indicates . . .

Electronics Growing In France

Radio and tv production in-
crease as the industry expands
plants and facilities

THERE are now over 200,000 tv sets
in use in France, representing a
gain of about 100,000 units since
the beginning of the year for one
of the largest increases in the his-
tory of French tv. It represents
retail sales of approximately $28
million.

At the end of 1952 there were
50,000 sets in use in the country
and by the end of 1954 this figure
had jumped to 125,000. So far this
vear tv sets are being installed at a
rate of 20,000 & month.

French radio is also healthy.
There were 8.9 million sets in use
on March 31 of this year compared
to 8.8 million in 1954 and 8.4 mil-
lion in ’53. Most tv sets in France
are made in the country, mainly be-
cause the 819-line system is used.

» Industry—For the entire French
electrical and electronics industry,
the value of production in 1954
reached an all-time high of $1.3 bil-
lion, nearly three times the value
of output in 1938, at today’s prices.
During the same period, employ-
ment in the industry has risen from
136,000 in 1938 to 210,000 last year.
The total wage bill for the industry

in 1954 was $303 million in addi-
tion to employer-paid social security
charges of more than $100 million.

» Character—The French electri-
cal and electronics equipment indus-
try is made up of 1,600 firms, about
60 percent of them located in the
Paris area. Seventy of these com-
panies had gross production in 1954
of more than $2.8 million and to-
wvether they produced 64 percent of
the total output of the industry.
Total of 1,175 small firms account
for 12 percent of the industry’s
aYOsS.

» Future—With the production of
tv in France bidding to reach a new
high in 1955, the muanufacturers
there are expanding plants and fa-
cilities. Latest expansion is that of
the Societé Francaise Radio-Elec-
trique, a branch of the Compagnie
Generale de Telegraphie Sans Fil.
The firm is building a new 290,000
sq ft tube factory, a model of which
is shown.

The new plant will employ 3,000
people in Saint-Egreve, at the foot
of Mt. Neron. The factory will
be named the Centre Technique et
Industrial E. Girardeau, to honor
the pioneer in French electronics
and founder of the Societé Fran-
caise Radio-Electrique,

(Continued on page 24)
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MICROWAVE .... .-
SIGNAL GENERATORS

JUST ONE POLARAD
MICROWAVE SIGNAL GENERATOR
CAN MAKE ALL

THESE MEASUREMENTS o

Each Polarad Microwave Signal Generator (4 models cover 950-11,500 mc) is equipped
with the unusually simple UNI-DIAL control that tracks reflector voltages automatically
while tuning continuously. Frequency, accurate to +1%, is read directly on the single fre-
quency dial. There are no mode charts, no slide rule interpolations necessary.

But, most significant are the built-in features that enable use of these rugged instruments
for so many applications: internal modulation, pulse and FM; internal square wave modula-
tion; synchronization outputs, delayed and undelayed; provision for multi-pulse modulation
input; provision for external modulation and synchronization; variable attenuator calibrated
directly in - dbm; engineered ventilation to insure specification performance over long
operating periods.

Contact your local Polarad representative or write directly to the factory for the latest
detailed specifications.

SPECIFICATIONS (3|l models unless indicated)

T
Frequency Internal pulse modulation: External pulse modulation:
Model ¥ Range Pulse width: 0.5 to 10 micro- Polarity: Positive or negative
MSG-1 950 - 2400 m¢ seconds Rate: 40 to 4000 pps
MSG-2 2150 - 46 Delay: 3 to 300 microseconds Pulse width: 0.5 to 2500
g - L 00Ime Rate: 40 to 4000 pps microseconds
MSG-3 4450 - 8000 mc¢ Synchronization: internal or Pulse separation (for muiti-
MSG-4 6950 - 10,800 m¢ external,sine wave or pulse ﬂ%r%:lesce”a 1 to 2500
1 onas
MSG-4A .
SE6:4 6950 - 11,500 mc Internal F.M= Output synchronizing pulses:
Frequency accuracy: +1% Type: Linear sawtooth Polarity: Positive, delayed &
Rate: 40 to 4000 cps undelayed
Power output: Synchronization: Internal or Rate: 40 to 4000 pps
MSG-1 & 2: 1 mw external, sine wave of pulse Voltage: Greater than 25 volts
MSG-3, 4 & 4A: 0.2 mw F'i"lgg"fya";"'i";‘g: Rise time: Less than 1 micro-
- : +2.5 mes
Attenuator range: 120 db MSG-3, 4 & 4A: 6 mcs ori second -
Attenuator Accuracy: * 2 db | internal square wave " Mse1, 2 AVAILABLE ON EQUIPMENT LEASE PLAN
SNIBSl IR Eedghc: hollns R —— MoE FIELD MAINTENANCE SERVICE AVAILABLE
THROUGHOUT THE COUNTRY

Prices subject to change without notice.

POLARAD

ry
® "
OVen geprastt

ELECTRONICS CORPORATION 43.20 34th STREET, LONG ISLAND CITY, N. Y.

REPRESENTATIVES: - Albuquerque « Aflanta - Baltimore « Bayonne - Bridgeport - Buffalo - Chicago « Dayton « Fort Worth « Los Angeles + New York
Newton « Philadelphia « San Francisco « Syracuse + Washington, D.C. « Westbury « Winston-Salem « Canada, Arnprior, Toronto—Export: Rocke International Corporation
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INDUSTRY REPORT — Continued

ELECTRONIC ABSTRACTIONS No. 38, 27 and 4 were selected to show . . .

Complex Scope Patterns Form Art Studies

Usk of cathode-ray oscillograms in
the art and design fields is a new
application of electronies that may
have o promising future,

Oscilloscope traces which are
especially selected or composed for
their abstract art values are now
called oscillons. Oscillonics may be
defined as the art of composing such
figures, however presented or ap-
plied. Oscillons, whether in black
and white or color, may be drawn,
but are best recorded by photo-
graphs,

»Applications—The
shown are from a monochrome
cathode-ray tube, but future de-
velopments of this technique will
include use of tricolor tubes and cir-
cuits. As abstract motion picture
themes moving oscillons can pro-
vide a form of entertainment, espe-
cially if synchronized with music;
likewise if projected on a screen.
While primarily created for their
own sake as art forms, oscillons may
find application in decorative art,
as in textiles and ceramics.

These patterns were lormed for
their esthetic appeal by their origi-
nator, Ben F. Laposky, a commer-
cial artist. (See p 3.) They were
not intended for any kind of tech-
nical application or study.

As various basic waveforms were
fed into the oscilloscope circuits,
they were controlled and shaped un-

designs

24

til a puttern with possibilities of
good design was created. This was
then photographed with a fast
camera, as many of the best forms
were moving in some way.
Attempts to stop some with
svnchronizing  eircuits venerally
¢haneed the figure or distorted it
into something not desired as a
good design. Of the almost infinite
number of traces the scope may be
made to display, only a small num-

ber could be used as oscillons,

A traveling exhibit of 50 photo
graphic enlargements of oscillons,
titled Electronic Abstractions, an
alternative name for the designs,
has been circulated by Sanford Mu-
seum, of Cherokee, Iowa. This ex-
hibit has been shown in 31 art
museums aund universities in the
United States since 1953. Articles
on the development have appeared
in mathematical and art journals.

Parts Conference Highlights Research

NEED to accelerate component re-
search to meel increased new de-
mands for specialized and highly
reliable devices was a major topic
of concern at the sixth annual Elec-
tronic Components Conference.

Problems concerned with compo-
nent research were discussed at the
final luncheon session by L. C. Hy-
land, vice-president of Hughes Air-
craft Co. He pointed out that lurge
electronics manufacturers, like
[Tughes, are finding it necessary to
form their own component design
departments, because the component
industry has been too slow in sup-
plying the specialized products re-
quired for their operations.

He also condemned component
failure in military electronic sys-
tems as “unnecessary, if we design

components movre carefully, and re-
search them more thoroughly.”

One of the reports among the 56
papers presented to the delegates
was on the use of tinv electronic
devices to stimulate inactive nerve
centers of involuntary muscles. The
experiments, conducted successfully
on dogs, are onlv in the preliminary

stage, but Dr. Ivan A. Getting
of Ravtheon Manufacturing Co.
stressed that upplication to the

human body is possible.

More than 1,200 electronics engi
neers, chietly from electronic com-
panies and military installations in
the Los Angeles area, attended the
sessions which were conducted by
chairman Dr. Simon Ramo, of
Ramo-Wooldridge Corp.

(Continued on page 26)
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Coitinzeq Qperiitions Coitiod . ..

Remote Supervisory Controls
or Industrial & Governmental Use

» Puts all controls and metering in your central office.

Central terminal equipment
for contro! of remote op-
erations and display of
telemetered information.

Remote terminal equipment. Operates
in response to signals received from the
central control point to perform ON-OFF
and OPEN-CLOSE operations and returns
metered data. Local control and indicat-
ing meters are also included.

ELECTRONICS — July, 1955

» Provides simultaneous and continuous operations.

» Uses your present instruments if desired.

P Uses just one telephone circuit or radio channel.

» |s tested, proven, and safe.

It

Your present equipment can be integrated
into a Centralized Operation Control system.
What COC does is modernize it to the extent
that all your normal control and telemetering
operations can be handled from a single
central point over a single telephone circuit.
Or, radio or microwave may be used.

Now, valves and switches can be opened and
shut, pumps and other machinery can be
started and stopped, flow, levels, voltages
and most all other quantities can be metered,
all from your central control point. And all
these functions can be operated continuously
and/or simultaneously as desired.

And, you don't have to have un electronics,
specialist on the job to operate your COC
system. Once installed, any capable com-
munications service man, electrician or instru-
ments man can service it.

COC systems are flexible. All units are open-
ended for future expansion. An almost un-
limited number of functions are possible, but
you buy only what you need at the start.

Perhaps the most attractive feature to those
who are responsible for controls and remote
instrumentation is dependability and safety,
COC units loaf most of the time—they are
designed with an 8 to 1 safety factor. And
there are all the extensive fail-safe and alarm
features built in that you will want,

For full information, write to The Hammar-
lund Manufacturing Company, 460 West 34th
Street, New York 1, New York.

Ask for Bulletin. E-7

AMMARLYND

Since 1910

Wani more information? Use pos? card on lust pa

www_americanradiohistorv com
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INDUSTRY REPORT—Continved

Financial Roundup

Company profits show up well
in first quarter compared to
same 1954 period

PRrOF¥IT reports by companies in the
electronics field show that the first
three months of 1955 are, for many
firms, far ahead in sales and profits
over the same period last year.

Following are the profit reports
of 16 firms in the field, for the fiscal
periods indicated:

Company 19535 Net Profit 19531

Admiral 3m ........$1,238.176 $1,504,044
Amer. Electronies am 81,408 67,344
Amer. Cable & Ra(llo

dm ... . 211,446 476.106
AMF 3m . 909.000 988.000
British InduStI‘leS 3m 68.528 17.896
Clevite 3m 1,175,42‘2 941,115
CBS 3m . 3,892,677 2,866.365
Cornell-Dubilier Gm. 1,036,649 847,955
Curtiss-Wright 3m.. 6,820,707 3,193,842
Davstrom 12m ... .. 1,716,216 1,458,924
Int’'l. Resistance 156w 199,457 69,378
W. 1. Maxson 6m. . 594,359 650,412
AMotorola 3m ....... 2, 1 8 1,644,084
I’hilco 3m 5 447,000 2 438.000
Rayvtheon 9m ...... 3,592,000 2,703,000
Weston 3m ........ 3 350,781

» Securities—American Machine &
Foundry registered with SEC cov-
ering 237,641 shares of its $7 par
value common stock to be offered
at the rate of one new share for
each ten held. Net proceeds will be
used to reduce current bank loans.

Jerrold Electronics registered
with SEC covering $2.7 million of
6-percent convertible subordinated
debentures due in 1975, and 200,000
shares of its 10-cent par value com-
mon stock. The debentures are to
be offered at 100 percent of princi-
pal amount and the common stock
at $4 per share. Other stocks and
stock purchase warrants are to be
offered. A major purpose of the
financing is to enable the company
to construct, invest in, own and
operate 1 number of community tv
svstems.

Minshall Organ offered 100,000
shares of common stock, par $1, at
$3 per share. Proceeds will be used
to liquidate debts, pay expenses of
the issue and for retooling and
working capital.

American Electronics ottered $1.2
million of 5-percent convertible
debentures, due in 1967, at 100 per-
cent and accrued interest. Net pro-
ceeds will be used to retire short-
term bank loans and for general
corporate purposes.
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FUTURE MEETINGS

JunE 27-JuLy 1:AIEE Summer
General Meeting, New Ocean
House, Swampscott, Mass.

JurLy 5-7: International Sym-
posium on radar, radio and
sound wave propagation, Navy
Electlomcs Lab., San Diego,

2’—23: Symposium on
Electronics and Automatic
Production sponsored by Stan-
ford Research Institute and
NICB, San Francisco, Calif.

AvuG. 24-SEPT. 3: The National
Radio Show, Earls Court,
London, England. Preview for
overseas visitors August 23.

AuvG. 24-26: 1955 WESCON,
Civie Auditorium and Fair-
mount Hotel, San Francisco,
Calif.

AvG. 26-28: Sixteenth Annual
Summer Seminar, Emporium
Section IRE, Emporium, Pa.

AUuG. 26-SEPT. 4: Great German
Radio, Gramophone and TV
Exhibition, Dusseldorf, Ger-
many.

SEPT. 12-16: Tenth Annual In-
strument Conference & Ex-
hibit, ISA, Shrine Exposition
Hall and Auditorium, Los
Angeles, Calif.

SEPT. 14-16: 1955 Annual Meet-
ing of the Association for
Computing Machinery, Uni-
versity of Penn., Philadelphia,

Pa.
SEPT. 17: Symposium on Auto-
mation, Cedar Rapids IRE,

Cedar Rapids, lowa

SepT. 19-20: Sumposium on
Electronic Automation, Uni-
Industry Shorts
» Construction permits for 12

uhf-tv station have been extended
by FFCC until next January because
permittees are delaying construec-
tion owing to uncertain economniic
future.

» Mobile radio equipment exposed
to Yucca Flat atomic experiments
is now being used in Phoenix, Ariz.,
civilian vehicles. Some units had
been as close as 4,700 feet from the
atomic tower.

» Total of nearly 36-million tv re-
ceivers were shipped to dealers dur-
ing the nine vear period between
1946 and 1954, according to
RETMA.

» Texas tv transmitting tower
with a total height of 1,521 feet is

versity of Penn., Irvine Audi-
torium, Philadelphia, Pa.

SEpr. 26-27: RETMA Sym-
posium, Electronics For
Automation and Automation

For Electronies, Philadelphia.

SEPT. 28-29: Industrial Elee-
tronics Conference, AIEE,
Rackham Memorial Auditor-
ium, Detroit, Mich.

Oct. 3-5: National Electronics
Conference, Hotel Sherman,
Chicago, Il

OcT. 12-15: 1955 Convention of
the Audio Engineering So-
ciety concurrent with the
Audio Fair, Hotel New
Yorker, New York, N. Y.

Ocrt. 17-19: RETMA Radio Fall

Meeting, Hotel Syracuse,
Syracuse, N. Y.
Oct. 20-22: Eighth Annual
Gaseous Electronics Confer-

ence, GE Research Lab.,, The
Knolls, Schenectady, N. Y.

OcT. 24-25: First Annual Tech-
nical Meeting, IRE Profes-
sional Group On Electron
Devices, Shoreham  Hotel,
Washington, D. C.

OcT. 25-27: International Con-
ference on Electronic Digital
Computers and Information
Processing, Darmstadt, Ger-
many.

Ocr. 28-29: 1955 Symposium of
Philadelphia ISA, Penn Sher-
wood Hotel, Philadelphia, Pa.

OcT. 31-Nov. 1: 1955 East Coast
Conference on Aeronautical
and Navigational Electronies,
IRE, Lord Baltimore Hotel,
Baltimore, Md.

under construction. Of a total of
866 tons of steel, solid round legs
make up 407 tons. There are only
28 tv towers with a height of 1,000
feet or more in the U. S.

® More than 100 new Sperry auto-
pilots with various types of land-
ing-approach couplers are slated
for four major U.S. airlines.

» Prisms made from polystyvrene
containing an array of thin wires
may be used to control the direc-
tion of radar beams, according to
the Radio Research Board in Eng-
land.

» Hams that are carried through
smoke-filled tunnels in which meat
and smoke are oppositely charged,
attract as much smoke in four
minutes as they would in 12 hours
by conventional methods.
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| Crystal Controlled
TV Picture and

Sound Signal Sources

at VHF and UHF

Frequencies

The Kay Mega-Pix provides two separate twelve-channel erys-
tal controlled oscillators, frequency multipliers and output
amplifiers to develop a crystal controlled RF picture and sound
carrier on each TV channel.

Using the standard video signal (cither from a monoscope,
color bar generator or TV receiver) the Mega-Pix provides a
modulated picture carrier on any of the 12 TV channels. An
available FM sound carrier signal is provided on each chan-
nel to assist in monitoring at the receiver. See general
specifications.

JMega-Pix unr coNvERTER: Converts RF signal from Mega-
Pix to anv specified UHF channel.  $450 f.ob. factory.
Catalog 850-A.

Hitra-Piv

ULTRA-PIX : UHF crystal controlled
TV picture and sound RF signal
source. Provides one VHF and three
UHF channels for complete TV pro-
duction line, lab and field test. BASIC
SPECIFICATIONS SAME AS MEGA.
PIX. Also available with one VHF
and one. UHF channel with maximum
sound picture output of 240 millivolts
across 72 ohms. Send for catalog
540-A. $795 f.o.b factory

Mega-Pie Jr.

MEGA-PIX, JR.: Same
specifications as Mega-Pix,
through “Picture Carrier
Modulation” Unit employs
beat frequency technique
to provide TY RF sound
and picture carrier fre-
quencies on channels 2 to
13 inclusive. Send for cat-
alog 390-A.

$695 f.0.b. factory

ELECTRONICS — July, 1955

TRANSMITTERS FOR:

1. Closed Circuit Community TV

2. Studio Monitoring at RF Frequencies

3. Low Power Satellite Operation

4. Overall Test Signal for COLOR and Black &

White TV Receiver.

SPECIFICATIONS

® Output Signal Frequencies: RF
picture and Sound, all channels

® Accuracy: 0.01 %

e Video/Audio Carrier Output:
At least 30 mv across 72 ohms

o Amplitude Control: Individual
level control of carriers; simultan-
eous control range of 20, 20, 10, 6
and 3db switched—10 db variable.

® RF Ovutput Impedance: 72 ohms

® Video Input Impedance: 72
ohms

® Video Input Signal Require-

///————\\
Mega-Pik siNGLE cHANNEL

Same sgecifications as Mega-Pix, Output Signal Frequencies: TV RF Picture
and Sound frequencies, choice of any one channel, IF through 13: audio-video
carrier cutput, 250 mv across 72 ohms. Send for catalog 392-A.

TELEFILTER: Converts the
Mega-Pix or similar gener-
ator to vestigial side band

aperation. Used where
modulated carrier signal
generators are to be oper-
ated on adjacent chan-
nels. Send for catalog
840-A. $195 f.0.b. factory

Want more informatior? Use post card on last page.

wWWW.americanradiohistorv.com

ments: Approx. 1 v, peak-to-peak,
black negative

® Video Bandwidth: Flat, 5 mc

® Picture Carrier Modulation:
0-85+ %, adjustable

® Sound Carrier Deviation: 0-25
ke, adjustable

® Sound Modulating Frequency:
400 cps, or external audia, Pre-
emphasis supplied

® Power Requirements: 105 to
125 v., 50 ta 60 cps, 90 w. approx.

® Catalog No.: 391.A

Price f.o.b. factory: $990

$495 f.o.b. factery

A

ELECTRIC
COMPANY
DEPT. E-7
14 MAPLE AVENUE
PINE BROOK, N. J.
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New C-D-F
Plastic Spiral Tubing
reduces unit costs,
improves products

Using C-D-I"’s new Spiral Tubing is a way of saving money
in buying electronic insulation ... without lowering the
electrical and mechanical characteristics of the partrequired.
This special tubing is a high-strength plastic made from
paper or vulcanized fibre that is spirally wound. It is avail-
able in two basic forms in various grades: (1) as plain
untreated tubing. (2) as impregnated tubing containing
various types of thermosetting insulating varnishes.
BUY DNLY THE PROPERTIES YOU NEED

Spiral Tubing can be used to replace rolied or molded
laminated phenolic tubing in many cases. As the degree of
moisture resistance and mechanical strength is established
during the manufacturing process, you specify ... and
buy . . . only those properties required for the application.
C-D-F also offers complete designing, machining and
assembly. You can get finished components, or random
length tubing, with fast deliveries. Write for Technical
Folder ST-53 and samples, after checking our catalog in
Sweet’s Design File. Call the C-D-F sales engineer listed
there—he can save you time and money immediately with

C-D-F Spiral Tubing! .

low diclectric loss propertiea and good dielectric » P
strength for many applications. 3 & z E/ Z 0 “ !

CONTINENTAL-DIAMOND FIBRE COMPANY

C-D-F SPIA. TUBINGeffers meny advantages to the
cost-conscious design engineer and purchasing
agent. It is low-cost, moisture-resistant, high-
strength, and easy to fabricate. It has sufficiently

NEWARK 16, DELAWARE

A VERY HARD TUBEis supplied in C-D-F Grade 6A. The parts THIN-WALL SPIRAL TUBINGhas good concentricity and is tough.
shown have maximum mechanica! strength, lowest water Note thin wall construction, cleanness of machining. variety
absorption rat¢ under immersion conditions and most stable of shapes. C-D-F Spiral Tubing is easily machined. formed,

, dielectric loss properties. Fine for bushings and cores. punched. Made in many grades for special applications.

e S -~ o L :
NEW CONSTANT TORQUE TUBING,for yermeability tuaing with HARD OR SOFT,square or rectangular coil-form tubing is made
iron cores, fealures exact internal threading with three point for solenoid and transformer applications. Sides are straight
suspension of the core to prevent binding . .. no external with minimum gap in paper winding. Supplied in soft, var-
embossing to lower dielectric strength. Write for samples. nished kraft, or hard, rigid tubing.
28 Want more information? Use post card on last page. July, 1955 — ELECTRONICS
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Industry’s first full year
performance warranty on all
transistors announced hy
General Electric

MADE POSSIBLE THROUGH PROVED PERFORMANCE

IN RIGID

NOW, IN ADDITION to the recently announced
price reductions, General Electric provides
a full year warranty on its complete line of
transistors—the first warranty of its kind in
the Semiconductor industry.

CONTINUOUS QUALITY checks and life tests
in G.E.’s laboratories and plants, end in the
field, have proved conclusively the perform-
ance superiority and longer life of the G-E
transistors. In tests requiring operational
stability at temperatures up to 85°C for thou-
sands of hours, G-E transistors have sur-
passed every specification. The full year war-
ranty is your assurance of this performance.

LIFE TESTS

IN THE LAST 12 MONTHS the list of important
manufacturers who have swung over to G-E
Semiconductor Products in radio, communi-
cations, and other electronic equipment has
increased at a startling rate. Why not profit
by their successful experience? Now is the
time to use all of the many advantages of-
fered by General Electric Semiconductors in
the production of your equipment. Especially
in view of their recent reductions in price
and the new Performance Warranty. For
additional information, write today to:
General Llectric Company, Semiconductor
Products, Section X475, FElectronics Park,
Syracuse, New York.

7>rogress /s Our Most Important Product

GENERAL &3 ELECTRIC

ELECTRONICS — July, 1955
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COMPUTER
PRECISION TRANSFORMERS

Voltage reference transformers and computer excitation transformers
TRANSFORMER ACCURACY

Voltage ratio = .0001% Phase angle < .001 milliradian

These accuracies can be obtained for transformers if the load, temperature and frequency

vary within small limits.

These conditions unfortunately exist only when a transformer is used for reference. There
are, however, many requirements for excitation purposes where a high degree of precision is
needed. For these requirements we have been regularly supplying transformers with a voltage
ratio accuracy as high as .001% and phase angle error of less than .01 milliradian. When the
required accuracy is not better than #.01% for voltage ratio and .1 milliradian for phase angle
error the transformers can be supplied in production quantities at low cost.

Our new plant in Vestal, New York has approximately 20,000 square feet
devoted exclusively to the design and manufacture of precision transformers.

All environmental test can be performed within the plant.

Transformers Inc. meets all requirements for

CLASS A ¢« HIGH TEMPERATURE-CLASS “H” <« MINIATURE
SUB-MINIATURE =+ MIL-T-27 + COMMERCIAL GRADES

@ TRANSFORMERS INC.

532 NORTH STREET ENDICOTT, NEW YORK

Telephone ENDICOIT 8-1801

STATIC ELECTROMAGNETIC DEVIZCES

30 Want more information? Use post card on last page. July, 1955 — ELECTRONICS



“® Improved
Performance
® Greater Economy

* Faster Delivery

YOKE and FLYBACK CORES
by General Ceramics

! . PART NO. F-557* F-558¢
A .960” .950”
S ‘ B—1 B 12107 1215

- *F-557 conforms to MPA Tentative ” ’”
Standard“18-557 for parts DY-3, DY-4, C %%gg” %g;g”

i 1F-558 conforms to MPA Tentative
~ Standard 18-55T for parts DY-1, DY-2.

PART NO. F-284 F-349 F-494
1 A 2250 2.500” 2.250”

A B 1.057” 1.156” 1.025”
I- C 375" .490” 375"

~Jck

X-Sect. Rect. Octag. Rect.

_____ j : PART NO. F-410 F-465
D A A 24777 2.308”

_____ 1.156”  1062”

v B
L iy ch ¢ s am
D 703" 687"

*  *Longitudinal Screw slots are .156”
+ deep x .140” wide.

OFFERING:
e SOUND MECHANICAL Standard Ferramic parts offer a dependable,
DESIGNS quick solution to TV design and production
e HIGH EFFICIENCY problems. These preferred types give you all the
o EXCELLENT STABILITY electrical advantages of Ferramics, plus faster

delivery and maximum economy. Call or write
now for complete data on preferred TV Compo-
nents or Ferramics for other applications.

W CERAMICS CORPORATION

* LIGHTWEIGHT
* GREATER UNIFORMITY

P GENERAL

CERAMICS CORPORATION

TELEPHONE: VALLEY 6-5100
GENERAL OFFICES and PLANT: KEASBEY, NEW JERSEY

MAKERS OF STEATITE, ALUMINA, ZIRCON, PORCELAIN, SOLDERSEAL TERMINALS, “ADVAC” HIGH TEMPERATURE SEALS,
CHEMICAL STONEWARE, IMPERVIOUS GRAPHITE, FERRAMIC MAGNETIC CORES

ELECTRONICS — July, 1955 Want more information? Use post card an last page. 31
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BH VINYL-SIL 8000
Fiberglas Sleeving

Class B protection
at
Class A cost . . .

’ Use BH Vinyl-Sil 8000 Fiberglas Sleeving when you want to be
sure of product protection without premium cost. Here is 130°C
‘ insulation that costs no more than ordinary organic-hase slcevings.

BH Vinyl-Sil 8000 is a unique combination of organic resins, and
those of the silicone group, forming a continuous film on braided
Fiberglas. It offers 8,000 volts minimum dielectric breakdown
i plus unequalled heat, moisture and corrosion resistance. Here is

another feature — BH Vinyl-Sil 8000 has no capillary attraction
to water. There can be no entrapped moisture in the braid to
impair the ettectiveness of varnish impregnations or similar
assembly operations.
' Available in ten colors and standard sizes. Data sheets and
| samples are yours for the asking. Write today — add the advan-
tages of this superior insulation to your designs.
‘ BENTLEY, Hariis MaNuracturiNg Co. 1307 BARCLAY SIREET
CONSHOHOCKEN, PENNA. Teleghgne: Conshohocken 6-0634
*BH Non-Fraying Fiberglas Slecvings
are made by an rxSLlusivc Hrmlbcy‘ ‘\ p
Harris process (U.S. Pac. Numbers *
2393530; 2647296 and 2647288). i
“Fiberglas” is Reg. TM of Owens- BENTLEYI HAR R
|

Corning Fiberglus Corp.

Want more information? Use post card on last page. July, 1955 — ELECTRONICS



OHMITE
MRE@N®ReIays

HIGH QUALITY, GENERAL-PURPOSE
RELAYS FEATURING COMPACTNESS,
DEPENDABILITY AND-LONG LIFE!

hermetically
sealed or
dust-proteclive

enclosures

48 TYPES

~available from

STOCK

Current ratings up to 25 amp, AC or DC

When you want the utumwost in relay dependability, Amrecon relays are avail®le with serew, lug,
investigate the Amrecon line. Amrecon rela: Are or solder-wire terminals; in a variety of contact emdﬁ 2-/0
designed, produced, and tested in the new, air- arrangements; with hermetically sealed or dust-
conditioned Ohmnite plant. protective enclosures. Order from the 48 stock
These ruggedly built relays have the lbillly to lypes, or let Amrecon’s engineers help vou work
handle power loads usn: ly requnuwl arger, heavier ut special relay applications.
units. They are built to meet rigorous aireraft rela
standards, and are purti(‘ul:u']y adapted 10 mobhile o

equipment where severe shock and vibration arve

encountered. ) J._l { J& _l JJ ® Shveg,,.

MANUFACTURING COMPANY
3610 Howard St., Skokie, lllinois (Suburb of Chicago)



8 .;' J J‘Jx _( -_IJ E,@HIGH CURRENT

ROTARY TAP SWITCHES

For vour AC power-switching requirements in the 10 to 100 amp
range, Ohmite Tap Switches are the linest units available. They
are load-hreak, noun-shorting, single-pole switches of unusually
compuct design.

Numerous design and construction features provide ruggedness
and dependability. Silvec-to-silver contacts eliminate contaet
maintenance. The rotor contact is self-cleaning. The switch shaft is
electrically “dead”—insulated by a strong ceramic hub.
Furthermore, the positive cam-and-roller mechanisin for “slow-
break, quick-make” action greatly increases contact life.

Ohmite Tap Switches are available with 2 to 12 taps in the
single pole, non-shorting type. Two or three switches can be
grouped in tandem to form multi-pole assemblies. They are also

available in open-type models for both shorting and non-shorting
applications.

Write on Company Letterhead for Catalog
and Engineering Manual No. 40

OHMITE MANUFACTURING COMPANY
3610 Howard Street, Skokie, Illinois (Suburb of Chicago)




If your products re-
quire temperature control . . . indica-
tion or compensation, General Plate
TRUFLEX thermostat metals and fab-
ricated elements and assemblies give
you reliable, accurate performance
and at the same time c«# your costs.
Here’s why — Advanced General
Plate production methods coupled
with the best equipment available in-
sure positive consistency in thermal
and mechanical performance and
maintain close dimensional toler-
ances. Every lot, whether it is 10
pieces or 10,000, is a duplicate of the
original, thus eliminating rejects and
costly adjustments in assembly.

ELECTRONICS — July, 1955
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GENERAL PLATE TRUFLEX®
Thermostat Metals and Assemblies
Add up to Performance and Economy

General Plate TRUFLEX fabricated
elements and assemblies ready for in-
stallation in your products are en-
gineered and manufactured to vour
exact specifications. You get accurate
and consistent performance, because
every order comes to you a faithful
duplicate of the criginal. Costly fab-
rication problems . . . needless ex-
pense for special calibration equip-
ment . . . and tme consuming as-
sembly adjustments are eliminated.

General Plate TRUFLEX thermo-
stat metal and assemblies are made to
meet your specific requirements for
temperature range, electrical resist-
ance, corrosion resistance, etc. If you

Want more information? Use post card on last page.

prefer to make your own elements,
General Plate will produce TRUFLEX
thermostat metal strip to your ma-
terial specifications. Write for TRU-
FLEX thermostar metal catalog and
engineering assistance.

You can profit by using
General Plate Composite Metals !

METALS & CONTROLS
CORPORATION

GENERAL PLATE DIVISION

37 Forest 5t., Attleboro, Massachusetts
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Rubber in the right hands

RUBBER

wonders!

AVAIL YOURSELF OF THE SKILL, ENGINEERING ADVICE, SPECIAL COMPOUNDS
AND PRECISION MOLDING OF UNITED STATES RUBBER COMPANY,

* A maker of milking inflations picked “U.S.”” molded rubber—because of its flexing characteristics
{up to 400 hours in a flexing cycle test—where normal requirement is a 100 hour test.)

* A utility company selected “U.$.”” molded rubber cable joints because “U.S.” could fabricate an
entirely uniform wall thickness in an extremely complex design. The high dielectric resistant compound

provides top safety.

* A lawn mower manufacturer cut labor time of treading from 7 minutes to 49 seconds—just by speci-

fying “U. 5.” molded-drive roller rubbers.

These are only a few of the hundreds of appli-
cations wherein U.S. Rubber’s molded rubber
works wonders. In the hands of “U. S.” tech-
nicians, molded rubber becomes a basic
material that will do jobs no other material
can do. “U.S.” research stockpiles, nation-
wide facilities and laboratories are joined with

“U.S.” experts in tackling any molded rubber
goods problem quickly—and from every
angle. Let “U.S.” show you what it can do
with molded rubber.

Get in touch with United States Rubber
Company’s Molding and Extrusions Depart-
ment through address below.

*“U.S.” Research perfects it..."U.S.” Production builds it...U.S. Industry depends on it.

UNITED STATES RUBBER COMPANY
MECHANICAL GOODS DIVISION ¢ ROCKEFELLER CENTER, NEW YORK 20, N. Y.

Hose o Belting » Expansion Joints « Rubber-to-metal Products ¢ Oil Field Speciaities « Plastic Pipe and Fittings ¢ Grinding Wheels o Packings o Tapes
Molded and Extruded Rubber and Plastic Products » Protective Linings and Coatings ¢ Conductive Rubber ¢ Adhesives o Roll Coverings ¢ Mats and Matting

34
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Raytheon — World’s Largest Manufacturer of Magnetrons and Klystrons

TECHNICAL
|NFORMATION

Characteristics of
KLYST RON
OSClLLATORS

TECHNICAL
INFORMATION

rics of

is
Character! URPOSE

SPECIAL P
TUBES

rEON MANUFACTURING =2
WER TUBE OPERATIONS—FE

RAYTH
MICROWAVE AND PO

now

'available

NEW Consolidated Data Booklets
for Raytheon Magnetrons,
Klystrons and Special Tubes

WRITE FOR YOUR COPIES

These valuable free data booklets, which we
will be glad to send you, list most of the prin-
cipal unclassified types manufactured. They
give maximum ratings, typical operating
values, frequency ranges, and power levels.
Indispensable to every engineer’s file.

Raytheon is the world’s largest producer of
CW and pulse magnetrons, available in either
fixed or tunable designs. A compact, efficient
source of microwave power, magnetrons are
being used in a growing number of applica-
tions.

Raytheon klystrons, which can be tuned me-
chanically or thermally, fit the widest range
of requirements from 550 to 60,000 Mc.

The special tubes include backward wave
oscillators, square law tubes, storage tubes
and others.

Write today for your data booklets—or tele-
phone WAltham 5-5860. There is no obliga-
tion, of course.

Excellence in
Electronics

RAYTHEON MANUFACTURING
COMPANY

Microwave and Power Tube Operations,
Section PL-23, Waltham 54, Mass.

Raytheon makes: Magnetrons and Klystrons, Backward
Wave Osciliators, Traveling Wave Tubes, Storage
Tubes, Power Tubes, Receiving Tubes, Transistors



LAMBDA 15 AMP

VERSATILE, HEAVY-DUTY

Stable 5651 Dual heavy
voltage duty filament
reference output

tube

Precision low
temperature
coefficient, wirewound
reference networks
and multipliers

Complete service
access without’
removal from
rack

115V, 208V, or 230V
operation
available

Hermetically sealed
transformers and

Resistoi board chokes
construction for

easy servicing Sturdy gripping
handles

Rated for 24-hour
CONHINUOUS  comsamemsemsasn

duty

High efficiency,
hermetically sealed
semiconductor rectifiers

Oil-filled,
hermetically
sealed capacitors

Complete service

—_ Occess without

removal from

rack
Provision for
remote power \30-second
control time-delay
relay circuit
Runners for/ \
easy sliding N

Quarter-tura
fasteners fop
easy access

N
Every speciﬁccfiV
lab-checked

before shipment

Easy-to-read
32" meters on
M, M-S and M-T
models

Compact—only
12" panel
height

Anti-tamper voltage Magnetic
control circuit
compartment breakers

Calibrated
output voltage
controls

Rated for 1.5 amperes
over entire
voltage range

Advanced packaging Quarter-turn Excellent regulation,
for optimum thermal fasteners for easy low output impedance,
and mechanical design access low ripple
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REGULATED
D.C.

COMPONENT POWER SUPPLY FOR ORIGINAL EQUIPMENT

THREE SERIES: wide range (0-400 VDC); intermediate range (125 volt band); narrow
range (50 volt band, centered at 25 volt intervals from 25 VDC to 375 VDC).

MODELS and PRICES*

OUTPUT *“BASE PRICE
VOLTAGE RANGE? {v.S. and Canada)
at output currents INPUT  F.0.8. Factory

POWER®  Corona, N.Y.

MODEL' from 0-1.5 amperes

WIDE RANGE MODELS
WIDE RANGE MODELS: Voltage range is completely
covered in 16 continuously variable bands. Each band
range is 50 volts {25 volts).

1500 0-400 VDC 1530w $69§

INTERMEDIATE RANGE MODELS
INTERMEDIATE RANGE MODELS: Voltage range
is completely covered in 4 continuously variable bands.
Each band range is 50 volts (*+25 volts).

1510 0-125vDC 980 W $595
151 25-150 VDC 1030 W $595
1512 50-175 vDC 1080 W $615
1513 75-200 vDC 1130w $615
1514 100-225 VDC 1180 W $635
1515 125-250 vDC 1230 W $635
1516 150-275 VDC 1280 W $655
1517 175-300 VDC 1330 W $655
1518 200-325 VDC 1380 W $655
1519 225-350 VDC 1430 W $665
1520 250-375 VDC 1480 W $665
1521 275-400 VDC 1530 W $665

NARROW RANGE MODELS
NARROW RANGE MODELS: Voitage range is
continuously variable.

1530 0-50 VDC 830w $555
1531 25-75 VDC 880 W $555
1532 50-100 vDC 930 W $565
1533 75-125vDC 980 W $565
1534 100-150 VDC 1030 W $565
1535 125-175VDC 1080 W $585
1536 150-200 VDC 1n3ow $585
1537 175-225 VDC 1180 W $605
1538 200-250 vDC 1230 W $605
1539 225-275VDC 1280 W $625
1540 250-300 VDC 1330 W $625
1541 275-325VDC 1380 W $625
1542 300-350 VDC 1430 W $635
1543 325-375 VDC 1480 W $635
1544 350-400 VDC 1530w $635

Surcharge
{se® chart above for price®®}

"Model Ko,  Meters
Sufix  (3%")

Tnput Power Source
Single Phase

None - 105-125 V, 50-60 CPS None
M 2 105-125 V, 50-60 CPS Add $30 to base price
s - 190-225,V, 50-60 CPS one
M-S 2 190-225 V, 50-60 CPS Add $30 to base price
T - 210-250 V, 50-60 CPS None
M-T 2 210-250V, 50-60 CPS Add $30 to base price

2Current rating of 0-1.5 amperes applies over entire
voltage range except for voltages below 100 VDC
where the rating of 0.1-1.5 amperes applies,

3With all outputs loaded to full ratings and input at
125 VAC, 225 VAC or 250 VAC.

SPECIFICATIONS*

DC OUTPUT YOLTAGE:(regulated for line and load). At out-
put currents from 0-1.5 amperes (see Note 2.) Refer to
chart at left for voltage ranges of designated models.
Regulation (line) .........0.15% or 0.3 volt (which-
ever is greater). For input variations from
105-125 VAC, 190-225 VAC, or 210-250 VAC.
Regulation (load) ... 0.15% or 0.3 volt (which-
ever is greater). For load variations from
0 to 1.5A except as modified by Note 2.
Internal Impedance ...... Less than 0.4 ohms.
Ripple and Noise Less than 5 millivolts rms.

Polarity -..Either positive or negative
may be grounded.
AC OUTPUTS
(unregulated) ............Two outputs, isolated and

ungrounded. Each is 6.5 VAC at 15A (at 115
VAC, 208 VAC or 230 VAC input). Allows
for drop in connecting leads. May be con-
nected in series for 12.6V (nominal) at 15A,
or in parallel for 6.3V (nominal) at 30A.

AC INPUT . 105-125 VAC, 50-60 CPS,
single phase, 190-225 VAC, 50-60 CPS, single
phase, or 210-250 VAC, 50-60 CPS, single
phase. Refer to table at left for input power
of designated models.

AMBIENT TEMPERATURE

AND DUTY CYCLE................ Continuous duty at full
load up to 50°C (122°F) ambient.

OVERLOAD PROTECTION:

External Overload

Protection ... AC and DC magnetic cir-
cuit breakers. Trip-Free. Instant manual reset.
Front Panel.
Internal Failure
Protection ... — Fuses, front panel access.
INPUT AND OUTPUT
CONNECTIONS ... .. . . Heavy duty barrier termin-

al block, rear of chassis. 8 foot heavy duty
rubber covered line cord with integral molded
plug, also supplied.

METERS:

Qutput Voltage .......... 3Y2" rectangular voltmeter
on metered models.

Output Current ......... 312" rectangular ammeter
on metered models.

CONTROLS:

DC Output Controls ....Located in recessed com-
partment with access door on front panel.
Calibrated in volts DC.

Wide range units: Two band switches and
continuously variable vernier-control.
Intermediate range units: One band switch
and continuously variable vernier-control.
Narrow range units: Continuously variable
vernier-control.

AC and DC Power ........ Magnetic circuit breakers,
front panel.

VOLTAGE REFERENCE ... . . A stable 5651 reference
tube is used to obtain superior long-time volt-
age stability.

TIME DELAY

RELAY CIRCUIT LA 30 d time delay
circuit is provided to allow tube heaters to
come to proper operating temperature before
high voltage can be applied.

PHYSICAL DATA:

Mounting ... Std. 19" rack mounting.

Size ... e 12V " Hx 19" W x 162" D
behind front panel.

Weight . ...... wiineenee 175 1b. niet, 225 1b. ship. wt.

Panel Finish . . .Black ripple enamel
(standard). Special finishes available to cus-
tomer’s specifications at moderate surcharge.

*Specifications and prices eflective May, 1953, subject to change wilhout notice

ELECTRONICS — July, 1955

FIRST

N AME I N P OWER

A 1.3 AMP
POWER SUPPLY

POWER SUPPLY SERIES

CHOICE OF 28 OUTPUT VOLTAGE RANGES, THREE STANDARD A.C. VOLTAGE SOURCES

FOR EVERY PURPOSE

This new Lambda
series gives you the
economy of standard
production models
and the adaptability
and precision engin-
eering of custom units.
Lambda’s advanced
electrical design
provides rugged,
stable operation.

Models in the 1.5 amp
series are especially
recommended as com-
ponent power supplies
for original equipment;
in laboratories; for
experimental models
and prototypes;

for computers; in
industrial installations;
for transmitters; and
for use in the television
and radio industries.

SUPPLIES

ALAMBDA Electronics Corp.

103-02 NORTHERN BOULEVARD

CORONA 638,

Want more information? Use post card on last page.

NEW YORK

e TWining 8-9400
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"Red - we can't risk a shipping delay. Assembly
needs those parts Monday to keep up production!"

"Don't worry - they're coming American. They have the
largest cargo capacity of any airline in the business!"

Your best assurance of rapid, reliable deliveries
is American Airlines. In addition to the largest
capacity, American also leads all other air cargo

carriers in:
COVERAGE — with routes to more key retail markets
and industrial areas, American provides the most

direct one-carrier service.

SCHEDULES — with the most frequent scheduled
departures, American keeps terminal time to a
minimum and assures prompt forwarding.

EXPERIENCE — first with scheduled airfreight,
American Airlines now has the largest, most
experienced personnel force.

For complete information about the advantages of ship-
ping American, wire collect to American Airlines, Inc.,
Cargo Sales Division, 100 Park Avenue,

New York 17, New York.

...carries more airfreight
than any other airline in the world

38 Want more information? Use post card on last paga. July, 1955 — ELECTRONICS
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Look ..o lrangitron

SILICON RECTIFIERS AND DIODES

Rated for 125°C operation,

designed for specific applications

SILICON POWER RECTIFIERS

Specifications and Ratings at 125°(

HIGH POWER TYPES

MEDIUM POWER TYPES

Transitron’s silicon rectifiers PAIVS | Jae Vo et ji
provide high power handling TYPE 1ok S v (volts) ( «
ability and reliability at high ‘”';5’ (ST ;;Ez V°OOS Zma"s’ B
temperature. They are specif- IN411 S 10 IN 4 : o
ically designed for magnetic %mg %88 g mggg 388 8'2

| = | : .
amplifier and power supply IN238 | 100 1.0
applications. Send for Bulle-

tin TE-1321.

* Peak Recurrent Inverse Voltage at full load

** Maximum Average Forward Current at full load

SILICON JUNCTION DIODES

Maximum
o L ) ' cfj"r?g:{gt Inverse Current Working
Transitron’s silicon junction L1V (ma) at Specified Voltage .
diodes are characterized by TYPE Voltage (ua) (volts)
superior forward conductance at 25°C at 125°C - 1‘I
and reliable operation up to IN137A 3 03 at 20V _ %
150°C. They are specifically IN138A 5 .01 at 10V — 18
designed for applications re- 1N137B 20 .03 at 20v 5 at 20V 36
quiring extremely high 1N138B 40 .01 at 10V 2 at 10V 18
temperatures. Send for Bulle- mgg; g '83 at 100V 5 at 100V 120
1N353 3 .10 at 200V 20 at 200V 225
1N354 1 10at300V | 20 at 300V 325 ActuaL

SIZE

SILICON BONDED DIODES

Transitron’s silicon bonded Forward | Inverse Current Inverse

diodes are specifically de- we | Swa | et | ko ;
signed for high frequency s I T2t 16V T p
and very fast switching ap- P ] Lat 10V 5% T
plications at high tempera- P 2 EET i l
tures. They are particularly §7 9 1 at 1ov 20 :
useful in detector, discrimi- s8 1 1 at 10V o ;

nator and pulse circuitry.
Send for Bulletin TE-1308.

Operating frequency range 0-500 mc.

Average Shunt Capacitance 0.8 uufd

ACTUAL
SIZE

Transitron’s special engineering group is available to
assist you with specific applications. Inquiries concern-
ing your particular design problems are invited.

T.

®
Tl‘(]n Ih:Oll electronic corporation ® melrose 76, massachusetts
1Y

E|B=- g e

Germanium Diodes Silicon Rectifiers

= e

Silicon Diodes Transistors

Glass Diodes

ELECTRONICS — July, 1955 Want more information? Use post card on last page 39



Why

Machlett chooses

Nickel

X-ray tube parts

Today, free X-ray clinics sometimes
take as many as 1200 exposures in a
six-hour day.

Until recently, this was an impossi-
ble task. Every exposure means that
millions of electrons have been focused
in an ideal pattern at the nickel cathode
head, then slammed against a tungsten
target, spinning in a vacuum. The heat
at the target is so intense that the target
metal would melt or vaporize if the
anode were not rotaling.

The sharp focus of these tubes, says
the manufacturer, depends upon ac-
curacy of the contours and dimensions
of the nickel cathode head, as well as on
placement of the filament within the
focussing slots.

Resistance to high temperatures, and
retention of critical dimensions are
important reasons why Machlett Lab-
oratories, Springdale, Conn., specified
Inco FElectronic Grade “A” Nickel for

40

Assembled view of Machlett Dynamax 20-DF
rotating anode X-ray tube and mounting.

e
b

for nearly 400 Bt e

Dynamax 20-DF (Double Focus) —X-ray tube manufactured
by Machlett Laberatories Inc. uses pure Nickel for cathode
head and parts connected to it. Nickel parts are easy to fabri-
cate, stand rugged service.

this cathode head . . . and for nearly
400 other X-ray tube parts, too!

Nickel not distorted by high
temperature

For Machlett’s tube designers know
how much Inco Nickel contributes to
longer tube life. Nickel’s high tempera-
ture strength and low vapor pressure
are essential in maintaining a vacuum
over a wide range of temperatures.
Nickel’s resistance to oxidation, mod-
erale expansion, and ready fabrication
aid in processing and holding the pre-
cise tolerances needed for these critical
tube parts.

Nickel’s very easy to work
with too.

In tube production Inco Nickel is

IP{\(}O NICKEL ALLOYS
D

Teapt mats

Want more information? Use post card on last page.

readily out-gassed at high tempera-
tures . . . easily formed and welded into
sturdy tube parts, despite intricate
design.

When you need metals that
perform better longer. ..

When you have a metal problem —
a part that should last longer or per-
form better — think of Inco Nickel and
Inco Nickel Alloys. And write Inco’s
Development & Research Division for
helpful information on where you may
improve a design or end a production
difficulty by using these metals.

The INTERNATIONAL NICKEL COMPANY, Inc.
67 Wall Street New York 5, N. Y.

MONEL® ¢ “R“® MONEL °* “K“® MONEL
“KR"“® MONEL * ""$“® MONEL ° INCONEL®
INCONEL “X“® o INCONEL “W"®
INCOLOY® ¢ NIMONIC® Alloys * NICKEL
LOW CARBON NICKEL * DURANICKEL®
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PLUG

OR
STRAP
IT ON

Airpax Series 300 choppers are available in three
mounting styles. The popular plug-in style, Type 300,
fits a 7-pin miniature tube socket. It can be locked

in place by a tube shield.

For permanent mounting, Airpax supplies
you with Type 303. The Series 300 chopper
withstands sheck and vibration, commend-

ing it to such rigid mounting.

Or, for mounting parallel to a
chassis, Type 302 is available.
These choppers, rated for 2,000

hours life, can be soldered advan-

tageously into many equipments.

THIS RUGGED LONG-LIFE

CHOPPER CAN TAKE IT!

Airpax Series 300 choppers operate at 400 CPS. The
SPDT contacts are rated for 2 MA at 100 V MAX.

For complete specifications write to

ELECTRONICS — July, 1955

COMPANY

MIDDLE RIVER BALTIMORE 20, MD.

Want more information? Use post card on last page.
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New! Greater

Tth

105 Peys
« i
' MELEX 105

Penetration Resistance

Improved Temflex* 105 Plastic Tubing Provides

42

1908 l %‘tsss
GOLDEN7 ANNIVERSARY

IRV
-

%ON

Greater Resistance to “Cut Through”

Looking for a really tough, wear resistant plastic tubing? Then you’ll like our
new formulation for Temflex 105. Improved heat deformation characteristics
and resistance to “cut through” provide substantially higher physical strength
. . . an average of 20% over older type plastic tubings as demonstrated in
standard penetration tests. In addition, low percentages of shrinkage provide
you with lower manufacturing costs. Color stability is better too, even under
sustained high temperatures. Yet there is no sacrifice of the remarkable heat
aging and electrical properties that make Temflex 105 so popular. Retains
flexibility and high dielectric strength after varnishing, baking, exposure to
chemicals and prolonged high temperature duty . . . resists mineral and coal tar
solvents. And it is UL approved for continuous operation at 105° C, Electrical,
clectronic and automotive equipment makers cut assembly costs and climinate
soldering by using Temflex 105 to insulate transformer leads, rclay leads and
other connections. Fits all standard wire sizes. Send for literaturc and test samples.

PLASTICS PRODUCTS

*T.M. Reg. U.S. Pat. OF.

IRVINGTON civision

MMINNESOTA MINING & MANUFACTURING COMPANY

11 ARGYLE TERRACE IRVINGTON 11, N. J.

Want more information? Use post card on last page. July, 1955 — ELECTRONICS
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ANALOG COMPUTER

It's the only
economical way...

Prepatch boards are;, of course,
prepared away from the machine.
Problem Check’’ means that only
an absolute minimum of time is
required on the machine to check
the problem set-up in jts entirety.
A great deal of expensive check-
ing and cross-checking while the
problem is on the machine is
thereby eliminated.

CHECK"

*Patent Pending

new REEVES development
permits verification of problem
set-up before a problem is run

v wriorio-io-e-

P @+ BB~

CHECKS:

+ Diagramming of the probiem
from the equation.

* Patching of the problem from
the diagram.

* Operation of all computer com-
ponents to be used.

”Problem Check” is @ new method developed by Reeves to verify

analog computer circuits without disturbing the problem set-up.

Checking is done directly from the equation before the problem is run,

and the operation of every computing element is checked.

Further, if the output of any computing element is not correct, the

location of the difficulty is indicated, and the trouble can be quickly

and easily found. After “Problem Check,” runs may be taken on

the machine with assurance that the set-up is correct and that

the machine is functioning properly.

®
REVIEW THESE OUTSTANDING RIEEA € 400 FEATURES

uew-mcu SPEED SERVOS

Servo multipliers have band-

Vastly improved dynamic per-
width over 50 cps. Velocity

formance . . . 35-cycle band-

1500 v/sec. Six gang pots: width. Rectangular and Poiar
two tapped with front panel eperation; Full AGC either
plug-in turrets for function mode requires no trimming.
generation. Front panel plug-in turrets for

function generation.

INSTRUMENT CORPORRATION

nw “ew-auuuma.mocx
HIGH SPEED RESOLVERS CONSTRUCTION

Permits assembly of computer
elements in any desired com-
bination to do particular job
or expand existing installa-
tion. Completely adaptable to
your specific requirements.

newCONVENIENT PATCHBAY nelu-POWERFUL AMPLIFIERS

Available in units of 1632, New dual amplitier chassis,
3264 or 4896 holes for maxi- individually chopper-stabilized.
mum flexibility. Color-coded  Noise less than 3 mv rms
mask aids in patching. Patch- in_cabingt. Phase shift 0.075°
board changes possible during @ 1 cps. Bandwidth over

operation. 10 KC in_cabinet.

REEVES INSTRUMENT CORPORATION

A Subsidiary of Dynamics Corporation of America

201 East 91st St.,

New York 28, N.Y.

Precision
Analog Floated
Computers GYROS

ELECTRONICS — July, 1955

Precision SERYO
RESOLVERS and MECHANICAL
PHASE SHIFTERS PARTS

A

3RVS5S5
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TRIPLETT IS WAY AHEAD IN

PANEI. METERS featuri“g Triplett PL meters are now available in 5 styles

Clear Front Plastic PL Styles with: « - 2" and 3” round, plus 27, 3" and 4” square.
1. Much longer scale Transparent plastic case front projects over the
2. More light on scale rim of the instrument, offering longer scale length
3. Clear, unbreakable front and easier readability. PL meters are available
4. Regular panel space and mounting in D.C. Permanent Magnet Moving Coil and A.C.
5. Improved panel appearance Iron Vane types.

D. C.
MICROAMPERES 0

" Model
221-PL
Model 227-PL

TESTING EQUIPMENT

When selecting your next piece of test equipment, look over Triplett’s
complete V-O-M line . . . it will prove Triplett’s ability to keep pace
with your requirements. Below are examples of the complete V-O-M TRIPLETT ELECTRICAL INSTRUMENT CO.
line. Look to Triplett for leadership. Bluffton, Ohio

MODEL 630. Famous Volt-Ohm- MODEL 630NA, The first V-O-M MODEL 631. Combination V-O-M

Milliammeter. Mony features with all-in-one features. Does and VIVM. 2-in-1 bottery oper-

making this the faverite in o everything anybody ever wants. ated combination saves money

popular V-O-M line. 70 ronges, plus other unique —will do all your work easier
features, at half the price.

TRIPLETT HAS SET THE STANDARD IN INSTRUMENTS FOR OVER HALF A CENTURY

i<}
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Don’t be a “Catalog Snatcher”!

Whrite, 60@ youl, 0w 2 now addifions
To Encyelopedia Houmoticn <thoyno, Froc !

Hermetic Catalogs Now Avdgilable
On Vac-Tite* Compression Plugs (No. 300)
And Single Terminal Feed-Thru’s And Stand-Offs (No. 400)

Hermetic’s two new catalogs are so handy as desk-top
references that they’ll drive any engineer who hasn’t requested
or received his copies to “Catalog Snatching”!

These two latest additions to Encyclopedia Hermetica, a continuing
catalog series that has become industry’s most helpful source

of design and purchasing data, provide every significant innovation
in hermetically sealed plugs, feed-thru’s and stand-offs.

You’ll find these two new catalogs indispensable and so easy

to use that you’ll be able to locate and identify the preferred type
rneeded by its Hermetic part number in second’s time. You'd
better guard them well against the “Catalog Snatcher” because
they contain the most complete line of plugs, stand-offs

and feed-thru’s ever offered!

*VAC-TITE is Hermetic's new vacuum-proof,
compression construction, glass-to-metal seal.

L)
wm for your copies today! Also, request Vac-Tite*
Compression Multi-Headers Catalog No. 200, MS Series.

Hermetic Seal R

sesscmccnses sevsccsce secscsssslm cscssas

Products Company
31 South 6th Street, Newark 7, New Jersey

\

L“ / V'L 1
Ry nEALL

Visit us at the Wescon Show...Booth #1101,

FIRST AND FOREMOST I N MINIATURIZATION

ELECTRONICS — July, 1955
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Size 15
1.437'' diometer
ACTUAL SIZE

Size 11
1.062'" diameter
"ACTUAL SIZE

Size 10
.237'" diameter y

ACTUMAL SIZE //
/

/

ByOrd Size 15
1.437"" diameter
ACTUAL SIZE

4

Size 22
261" diameter
ACTULAL SIZE

L]

: Size 8
1.750"" diameter
ACTUAL SIZE

ook to l.ll ¢ tor Syachro Progress
CLIFTON PRECISIO "PRODUCTS CO., INC.

CLIFTON HEIGHTS PENNSYLVANIA
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IRC resistance strips and discs

il IRC RESISTANCE

IRC Resistance Strips and STRIPS

Concentric Disc Resistors
offer unusual adaptability
to special requirements.
They consist of a high grade
paper-base phenolic sheet Strain Gauges
to which IRC resistance
material is permanently bonded.

IRC RESISTANCE STRIPS ARE
USED EXTENSIVELY IN:

Servo-Mechanisms

UHF Attenuators
Resistance strips can be ;
used as supplied by IRC, with
either sice or end termination,
or they can be further processed

by the user to form particular IRC CONCENTRIC

shapes for individual
requirerments. Use coupon for DISC RESISTORS

detailed data on specifications
and characteristics.

Telemetering Equipment

In conjunction with Wave
Guides

_©
O -2

THESE ARE PUNCHED FROM RESISTANCE
STRIPS AND PREPARED BY IRC FOR USE IN
APPLICATIONS SUCH AS:

Terminating Resistors for line matching
stubs.

Concentric Line Terminations of low
power requirements,

Matching Resistors in measuring equip-
ment—high frequency vacuum tube volt-
meters, signal generators, etc.

Precision Wire Wounds « Uttra HF
and Hi-Voltage Resistors » Low
Value Capacitors » Selenium Recti-
fiers ¢ Insulated Chokes -+ and
Hermetic Sealing Terminals

WHanaver the, Cincuit, So

INTERNATIONAL RESISTANCE CO.
Dept. 232, 401 N. Broad St.,, Philadelphia 8, Pa.

In Canada: International Resistance Co., Ltd., Toronto,
Licensee
Send me Catalog Bulletin T-1

Name.
Voltmeter Multipliers ¢ Boron & Title.
Deposited Carbon Precistors ¢
Controls and Potentiometers Company. —_—
o Power Resistors * Low Wattage Address B o
Wire Wounds « Germanium Diodes
« insulated Composition Resistors City — State.
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AEROCOM’S 1046 H.F. TRANSMITTER

OWER - STABILITY

1000 WATTS

Rugged, versatile general purpose H. F.
transmitter— Aerocom's 1046 packs 1000 warts
of power and high .003%, stability under
normal operating conditions (0°to+50°C.).
Excellent for point-to-point or ground-to-
alr communications.

Multi-channel operation on telegraph Al,
or telephone A3 with GM-8A modulator. ..
new Acrocom 1046 can be remotely controlled
with TMC-R at control position and uses only
one pair of telephone lines. In A3 operation,
the local dial control panel is located in
modulator cabinet.

Transmitter cabinet has 834 inch panel
space available for either local dial control
pancl or frequency shift keyer.

Model 1046 operateson 4 crystal-controlled
frequencies (plus 2 closely spaced frequen-
cies) in the band 2.0—24 Mcs. Operates on
one frequency at a time; channeling time
2 seconds. Operates into either balanced or
unbalanced loads. Operates in ambient -35°
to+50° C. Power supply: nominal 220 volts,
50-60 cycles,<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>