oy

# PRICE 75 CENTS

¥

Mechanized TV Assembly Line

| & Sixteen air ¢ylinders push partsinto | .
etched-wiring panels for eight- F1
tube section of television sef 3



LEADERS IN
MINIATURIZATION
FOR OVER
TWENTY YEARS...

HERMETIC SUB-MINIATURE
AUDIO UNITS

These are the smallest hermetic audios made.

Dimensions ... 1/2x 11/16x29/32 ... Weight.8 oz.

MINIATURIZED
TRANSFORMER
COMPONENTS ..

QT

P!

Items below and 650 others in our catalog A.

COMPACT
HERMETIC
AUDIO FILTERS

,/&\
TYPICAL ITEMS UTC standardized filters are for @:j 33 &
Type MIL Pri. Imp. Sec. Imp. DC in Response Max. level ‘ 3 .
%Ng. __ hpplication Type  Ohms  Ohms  PriMA 2db(Cyc)  dbm low pass, high 2ass, and band J
_ H-30 Input to grid __TFIALOYY  50° 62500 0 15010000 413 pass applicatior in both inter- o =i
H-31  Single plate to single TFIAI5YY 10,000 90,000 0 300-10,000 F13 = AT
grid, 3:1 - stage and line impedance de- - 10 I
" H-32 Single plate to line  TF1A13YY  10,000° 200 3 300-10,000 +13 s .
L 2 —— e S, — . Thir valu =
H-33 Single plate to low TFIAI3YY 30,000 50 1 300-10,000 +15 signs. Thirty four stock values, f
. impedance o others to order. Case 1-3/16 x
H-34  Single plate to low TF1A13YY 100,000 60 5 300-10,000 6 .
___ impedance o ) ) — ) - 1-11/16 x 1-5/8 — 2-1/2 high |
_N_35_ Reactor — ~ Tr1A20YY 100 Enries»O_DC,ﬂHeiries-l_Ma. DC, 4,400 ohms. ) Weight 6-9 0z 3 &
_ W36 Transistor Interstage TFIALSYY 25,000 1,000 5 300-10,000 +10 ’
*Can be used with higher source impedances, with corresponding reduction in frequency range and current
<5d- l el 0 tasenn oo Tormen
— g ,45/ % 1 SUB-SUBOUNCER
7 ‘
- HERMETIC MINIATURE VA ¥V imrmnme AUDIO UNITS
% Hi-Q TOROIDS el o= UTC Subouncer and sub-
. i m ) . subouncer units provide ex- o
MQE units provide high Q, excellent stability and s,k?-s ' [ oy T ceptional efficiency and frequency range in miniature
c-, ., Mminimum hum pickup in a case only. 1/2 x === T size. Constructional details_assure maximum relia-
FAP 11/16x17/32 .. . weight 15 on 7 i o bility. SSO units are 7/16 x 3/4 x 43/64 . . . Weight
-5 VA | s 1/50 Ik
TYRIGAL FHERS Type App’::;:'o.:m o Level Pri. Imp. MnAPD.‘c' Sec. Imp Pri. Res Sec. Res
Type No. Inductance DC Max. . I ] . = e _WMGle ~Roecgimp:  WriIRes: —
TS 7 mhy. 135 /'y\[\ §S0-1  Input + 4avu. ggo 0 ggos,ggo 135 3700
- ————— — LA — e
MQE-3 20 mhy. 80 o f NC §80-2 Interstage /3:1 + 4V.U. 10,000 0-.25 790,000 750 3250
MQE-5 50:  mhy. 50 ™11 *$80-3  Plate to Line +20V.U. 10,000 3 200 2600 35
MQE-? 100  mhy. 35 o MQE=7 o 25,000 1.5 500) ww———w  w
MQE-10 .4 hy. 17 > T ~~ $50-4 Output 120 V.U. 30,000 1.0 50 2875 46
MQE-12 9 hy. 22— e $50-5  Reactor 50 HY af 1 mil. D.C. 2400 ohms D.C. Res. -
MQE-15 2.8 hy. 7.2 o S 1 5 0 B 20 25 % » 40 j“_-5_ _Outpu_t ~+20 V.U, 100,000 .5 60 4700 3.3
*$S0-7  Transistor +10V.U. 20,000 5 800 850
— o Interstage - X 5 1,200 125
* Impedance ratio is fixed, 1250:1 for S50-1,1:50 for $80-3.
Any impedance between the values shown may be employed.
OUNCER (WIDE RANGE)
AUDIO UNITS HERMETIC a5 A~
1] e
Standard for the industry for 15 yrs., these VARIABLE a X 4 \\
units provide 30-20,000 cycle response in a INDUCTORS 2 = / Ty
i - .
case 7/8 dia. x 1-3/16 high. Weight 1 oz. These incuctois pro- : e 7 R
TYPICAL ITEMS . vide high Q from 50 -10,000 { Py, =
Tipe - cycles with exceptional stabili-y. Wide in- e }
e " = i |y ™ oM
No. Application©  Pri.imp _Sec. Imp ductance range (10-1) in ar extreme 53 ot B
0-1  Mike, pickup or line to 50,200,250, 50,000 — compact case 25/32 x 1-1/8 x 1-3/16 . . .
_ lgrid __500/600 = Weight 2 oz. &
0-4_Single piate to 1 grid 15,000 60,000 TYPICAL ITEMS 2 —
S [S)lggllen glr?te " RRES: 615,000 S50 TYPE No. Min. Hys. Mean Hys. Max. Hys. OC Ma g MANAD
e — S —— .y _— 9
09 Single plate to line, D.C. 15,000 50, 200,250, 500,600 HVC-1 -002 -006 02 100 Y
__inPri. HVC-3 011 .040 11 40 ¥,
0-10 Push pull piates to line 30,000 ohms 50, 200,250, 500,600 HVC-5 .07 .25 7 20 i
_ . platetoplate HVC-6 2 6 2 15 §,
012 Mixing and matching 50, 200/250 50, 200/250, 500/600 HVC-10 7.0 25 7C 35 s
0-13 Reactor, 300 Hys.—no D.C.; 50 Hys.—3 MA. D.C., 6000 ohms HVC-12 50 150 50C 1.5 R -

LET US MINIATURIZE YOUR GEAR.
SEND DETAILS OF YOUR NEEDS for SIZES and PRICES

] 10
APP _IED VOLTASE AT 0OCYQLES

UNITED TRANSFORMER CO.

150 Varick Street, New York 13, N. Y. * EXPORT DIVISION: 13 E. 40th St., New York 16, N. %
CABLES: “ARLAB"
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MECHANIZED TV ASSEMBLY LINE—Automatic machine in Admiral’s
Chicago plant is equivalent to 16-worker conventional line for inserting
resistors and wire jumpers. Blank panels start down conveyor line at far

end. Details on p 182 ........ ... . i i COVER
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ELECTRONS AT WORK .. ... ... ... ... ... .. ... 178

PROGRESS—Growth of our field
is reflected in survevs we make
every year of the feature articles
that have appeared in ELECTRONICS.

During 1954, there were 218 fea-
ture articles, to a total of 777 pages.
Some of the subjects covered and
the number of pages devoted to each
are tabulated below.

Air Force Scientists Plot Static...... 178  Networks For A.C Servosystems...... 190
Electroluminescent Light Amplifier....178  Intense Sound Bad for Tubes........ 196
Visible Light From Millimeter Waves.180  Transistor Amplifier Performance..... 196
Radar and Computer Track Shells...180  Weather Warnings .................. 202
Portable Analyzer Measures Mobiles..180  Photometer Tests Road Signs......... 204
The: Front Covern e s & 3556 awimen et 182  lon.Gage Supply Protecis Tubes...... 210
Preparing High-Purity Silicon....... 182  Reactance Voltage Bias Source....... 218
Potentiometer Design ............... 184  Transistor Mike .................... 222

: >ertinent Patents . ................. 19
New Government Patents............. 190  Pertinent Patents 22 Audio oo 04
Antennas ........... ... .. 21
Circuits iswa¥sos's abinbus ... 48
Components ............... 73
Computers ................ 30
Industrial ........... ... .. 96
Measurement .. ............ 59
Mechanical Design ......... 63
Fiberboard Tote-Boxes for Parts...... 240  High-Speed Color Bander............ 262 %\\/I/Ifcdl](fjvldve .' . 1‘(3)
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Air Cylinder Pushes Pallets On Line..238  Pressurized Tube Plant.............. 258
Adhesive Tape Capacitors............ 238 Jaws on Pliers Bend Pigtail Leads...260

Raday .cnsmaamsorsamimsnns 31
Sound Receivers ........... 24
Sound Transmitters........ 31
Television Receivers ....... 55
Television Transmitters .... 35
Transistors ............... 66
Tubes .................... 33

Blackboard Substitute ............... 248  Carton Turnover Machine............ 266
Red Flag on Clip Serves as Signal...248 Gap Gate for Coaxial Tuned Stub...268
Waterproofing Cable Connectors. .. ... 250  Stripping Nylon Jacket from Wire...270
Tape-Covered Clips Serve as Clamps..252 Winding Coils on Lathe............. 274
Precision Photoelectric Wire-Cutter. . .252 Paper Templates Speed Start of Line. .276

Miscellaneous pages include arti-
cles involving such subjects as
drafting techniques, guidance for
the blind, electrostatic field lines
and astronomy.

Quite by coincidence, mono-
chrome and color television split al-
most evenly in both receivers and
transmitters.

NEW PRODUCTS ... ... .. .. .. .. ... . .. 278

LETERATURE £ <220 2 mas seee oma ase mom o b1 - 38 osmw e o e 324

PLANTS AND PEOPLE. ... .. .. ... ... ... ... ... .. B X 1

AUTHOR’S FRIEND INDEED—
Communications engineers will find
the article on dynamic receiver
selectivity on page 128 fits right
into their reading passband,

In sending in the manuscript, the
author tells us it took two years to
write and mentions an engineer

NEW BOOKS .. ... . 370
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TALK

friend, Bert Fox, who is now as-
sociated with him in receiver re-
search. He says, further, “his
laboratory is proving of great help
on measurements . . . he has in-
creased his equipment some $5,000
in the last few months to be of
greater help to me. . . .”

FOREIGN—A number of readers
write in from time to time com-
menting on some article that
originated abroad and wonder how
we obtained the information. One
service to which we have access
is the McGraw-Hill World News,
which maintains correspondents in
a number of foreign cities. These
newsmen send along items auto-
matically for all of the McGraw-
Hill magazines and are on call for
special requests.

Here’s a typical example of how
it works: associate editor Jack
Carroll recently visited the Federal
Telephone and Radio plant at Nut-
ley, N. J. While there he noticed
some interesting pieces of equip-
ment and discovered they had been
made in West Germany. A cable to
Gerry Schroder, our correspondent
in Bonn, requesting more data,
triggered a roundup article on the
electronics business in West Ger-
many. You’ll find it in this month’s
Industry Report.

SETUP TIME—Back in August,
1952, we bought from a news syndi-
cate a short story describing a fog
horn operated by radar from a
lighthouse some distance away. It
was a good story for the lay press,

EDITCRIAL DISTAFF. more photogenic than last month’s group, includes assistants
Arlene Schilp, Jane Christie, Susan Daniels and Gloria Filippone

but we felt that it needed more
technieal “meat”.

We wrote the syndicate; it wrote
its correspondents in Canada; word
was relayed back to us; we wrote
the National Research Council of
Canada; and officials there agreed
that they would prefer to see a
“more adequate technical paper
published in ELECTRONICS”. A busy
engineer undertook the job of writ-
ing the paper.

Our correspondence file shows 26
letters changed hands. The new
manuscript, being edited now, in-
cludes the latest modifications and
data on another installation. It will
appear soon.

NEW PHRASE—Editors, more
than most people, are word con-
scious. Because of that we almost
got all fouled up in preparing for
publication the article on a transis-
torized f-m signal generator, page
133. The term, reactance tube, has
complete acceptance today but when
a transistor simulates a tube that is

already simulating & reactance,
what should you call it? This led to
some semantic soul searching but
we took the simple way, called it a
reactance transistor. But it’s not a
new type of transistor.

NEGATIVE TIME—Part of our
business that doesn’t ever get talked
about is the initiation of the work
of preparing editorial material for
issues many months in the future.
Phrases such as deadlines and clos-
ing dates have become familiar to
nearly everyone but they indicate
only the last breathless moments
when it is practically too late to do
much except move two commas.
Which is to say that now, early
January, we have started to pre-
pare the editorial material that will
go into the big extra issue, the
Buyers’ Guide, that comes out in
the middle of June, first month of
summer. It will contain articles
having high reference value for
design engineers engaged with cir-
cuits, equipment and components.
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NEW! NEW'!
NEW'!

MAGNETIC
VOLTAGE REGULATORS

These Magnetic Voltage Regulators, or Regulating Trans-
formers, are the first units in a comprehensive line of
equipment of this type being developed by Sorensen.
They are primarily intended for incorporation into other
equipment, where performance becomes more effective
when the incoming line voltage js stabilized. However,
they can be used as auxiliary line stabilizers.

The units now available have capacities of 15, 30, 60,
and 120 VA. Soon to be added will be units of 250, 500,
and 1000 VA capacities.

ELECTRICAL SPECIFICATIONS

Input voltage range 95-130 VAC, 19, 60 cycles.
Output range 115 VAC, RMS, 1§.

Regulation accuracy +0.5% against line changes.
Load conditions +0.5% against line at any given load from 0 to full load.
Time constant From 2 to 6 cycles for line changes.

MECHANICAL SPECIFICATIONS

Model MVR15 Length 6)2", Width 274", Height 3}3"’
Model MVR30 . Length 615", Width 273", Height 315"
Model MVR60 . Length 8%,", Width 3}2°', Height 44"’

Model MVRI20 . Length 95, Width 3%;"", Height 41,

Send for Catalog MVRI, which gives full infor-
mation on the magnetic voltage regulator line.

Since Sorensen is now offering a new type of line voltage regulator, your
inquiries regarding special requirements in magnetic voltage regulators
will be welcomed. Write to the Sales Engineering Department, Sorensen &
Co., Inc., 375 Fairfield Avenue, Stamford. Conn.

SORENSEN

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

Want mote information? Use post card on last page.

wwWw.americanradiohistorv com
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lectronics Qutput Index
RO o R LR l
' L]
200 AT Y e
x i Latest Month
8175 7 = s -
Z 1 Year Ado  Previous Month 256 o
! LYY e s | -p
| 246.0 '
-r
P LY ! — Nov. '54
% 1947 =100 3 Oct. '54
100 ' T - =] o
;Slmmnm L i el g by g
JEMAMJJASOND JFMAMJJASONDIFMAMIJASONDJFMAMIJASONDIFMAMIJASONDIJFMAMIJASOND & F M A M J J A S N D
1948 1949 1950 1951 1952 1953 1954 '
Latest Previous Year Latest Previous Year
Month Month Ago Month Month Ago
RECEIVER TV SETS INSTALLED
PRODUCTION (Source: NBC Research Dept.) Nov. ‘54 Oct. 54 Nov. ‘53
(Source: RETMA) Nov. '54 Oct. 54 Nov. ’53 Total sets So...... 32,262,000 31,674,000 26,364,000
Television sets, total ... 858,501 921,476 561,237
With UHF ... ... . 168,563 161,432 197,311 BROADCAST STATIONS
Color sets .. ....... N.R. 2,907 - (Source: FCC) Nov. 54 Oct. ‘54 Nov."53
Ra&;gmseft:s,Mtotal XIS 1,0;)3,722 997,788 1,065,785 TV stations on air. . . . 434 431 334
iy 27/3 3 12151 24,084 TV stations CPs—not on air 141 147 216
OIe 5SS nenmE AL 327,97 343,269 457,151 TV stations —new requests 18 17-r 236
Clock radios . ... ... .. 272,583 220,505 171,356 A-M stations on air 2 650 o e
2ortable e 43431"7112 e PN A-M stations CPs—not on air 112 126 113
uto sets . @ 145 336,683 309,962 A-M stations —new requests 174 166-r 185
F-M stations on air. . 554 558 561
RECEIVER SALES F-M stations CPs—not on air 11 10 20
(Source: RETMA) Nov. ‘54 o B Monnlss F-M stations—new requests 3 0-r 5
Television sets, un'ts 779105 799164 678295  COMMUNICATION AUTHORIZATIONS
Rad.o se's (except auto) 669,166 570,285 697,062 (Source' FCC) Oct. '54 Sept. ‘54 Oct. ‘53
Aeronautical .. ... . 39,873 39,900 42,974
RECEIVING TUBE SALES Marine ... .. .. .. 48,116 47,882 43,292
(Source: RETMA) Nov. ‘54 Oct. ‘54 Nov. ‘53 Paolice, fire, etc. . ... ... 16,546 16,308 14,315
; ] Industrial " 22,579 22,339 19,287
Receiv. tubes, total units 38,781,863 42,347,794 31,606,971 .8 a<Ch a30w e 4 ' . )
Receiv. tubes, value. ... $27,618.868 $29228.992 $22 514 227 Land transportation . ... 7,071 7,012 6,287
Picture tubes, total units  1.157.866 1,269,674 693,39 Cr gl Yee e Tk g T
Pict tub ! 27,140, iti radio A b X
icture tubes, value $27,140,693  $26,597,702 $16,794,812 Disaster 206 06 P
Experimental 1 627 607 480
SEMICONDUCTOR SALES Common carrier o 1,737 1,730 1,374
Oct. ‘54 Sept. ‘54 Oct. '53
Germanium diodes, units 1506 611 N B s EMPLOYMENT AND PAYROLLS
Silicon diodes, units ! . .021 772,381 (Source: Bur. Labor Statistics) Oct. '54 Sept. ‘54 Oct. 53
Prod. workers, comm. equip. 381,300-p 369,800-r 428,400
varterly Fi 3 Av. wkly. earnings, comm. . $70.47-p $69.55-r $66.97
Q i IS Av. wkly. earnings, radio. . . $68.91-p $68.34-r $65.44
Latest Previous Year Av. wkly. hours, comm. . . 40.5 -p 40.2 40.1
INDUSTRIAL Q bl
uarter Quarter Ago Av. wkly. hours, radio. . .. 403 -p 40.2 - 39.9
TUBE SALES ’
(Source: NEMA) 3rd ‘54 2nd ‘54 1st ‘54 STOCK PRICE AVERAGES
Vacuum ({non-receiving) $8,803,740 $8,971,335  $10,400,000 (Source: Standard and Poor's)  Dec. '54 Nov. ‘54 Dec. '53
Gas or vapor ........ $3,570,586 $4,589,239 $3,300,000
:ﬁh:gt:;ltjfoerfs and veloelty LS NI /W00 Radio-tv & electronics .. .. 4093 4546 268.1
modulation tubes ...  $13,112,244 $16,135274  $10,500,000 BSdioFORREastSE) - ogue - (R0 4081 2741
Gaps and T/R boxes. . . $1,476,407  $1,517,426  $1,700,000 p—provisional; r—revised
N.R.—not reported
FIGURES []F 'I'HE YEAR TOTALS FOR FIRST ELEVEN MONTHS
1954 1953 Percenf__Change 1953 Total
Television set production 6,513,292 6,766,040 — 37 7,214,787
Radio set production 9,138,955 12,267,441 —25.5 13,368,556
Television set sales 6,223,332 5,600,423 +11.1 6,375,279
Radio set sales (except auto) 5,272,155 5,608,447 — 6.0 7,064,485
Receiving tube sales 347,180,564 413,687,529 —16.1 437,091,555
Cathode-ray tube sales 8,904,106 9,194,851 — 3.2 7,582,835
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POSITIONING cathode-ray-tube electron gun ot side instead of rear of glass envelope reduces tube depth to approximately 3

inches. Laborotory model of black-and-white version of tube, shown in operotion, helps . . .

Wall-Mounted TV Picture Tubes Take Giant Step

RADICALLY differing from conven-
tional tv-picture-display methods,
the flat picture tube developed by
the west coast Electronics Division
of Willys Motors, Inc. holds promise
of revolutionizing the tv industry
and simplifying aircraft instru-
mentation.

» How It Works—Unlike other
proposed designs, the Willys tube
does not use elaborate grid-switch-
ing techniques. It consists of a
phosphor screen mounted between
two glass plates. The entire unit
is evacuated.

The electron beam is injected
along a horizontal edge of the tube
(see diagram) and flows in a field-
free region along this edge, ad-
jacent to a row of transverse de-
flection plates.

ELECTRONICS — February, 1955

By controlling the voltages on
these plates, the electron beam is
bent at any desired place along the
edge of the tube. The beam then
flows vertically in a second field-
free region between a series of
transparent horizontal deflection
plates and the electrically charged
phosphor screen.

By controlling the voltages on the
horizontal deflection plates, the
beam is deflected into the phosphor
screen at any desired vertical level.

A raster is scanned by sequen-
tially changing the voltage on the
transverse (vertical) and horizontal
deflection plates simultaneously. All
plates are kept at a high voltage
except those opposite the position
at which it is desired to bend the
beam.

Use of electrostatic deflection

wwwwLamericantadiohistorns.com

eliminates the need for magnetic
components, with their higher
power consumption.

» Spot Size—One of the advan-
tages of the new deflection system
is said to be a large convergence
angle, which splves the beam blow-
up problem prevalent in other tubes.
Spot size is such that a 2,000-line
raster might be scanned.

» Screen  Size—Although the tv
tubes shown have 15-inch screens,
tubes having useful screen areas
comparable to that of 24-inch con-
ventional tubes have been built. The
new tubes have an approximate
depth of only 3 inches in compari-
son to approximately 20 inches for
the conventional tubes.

» Color Use—It is reported that
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progress is being made in develop-
ing a color-tv picture tube based on
the above principles. Instead of
using color dots or strips, the tube
might use transparent color phos-
phors in a multilayer screen, very
much like the three color-sensitive
layers in some color films. Such a
tube should have no registration
problem and would be comparatively
simple to manufacture. Color modu-
lation would be accomplished by
changing the relative potentials of
the three phosphor layers.

» Aircraft Instrumentation—One
model of the new tube was adapted
by Willys for the Navy’s long-range
program for simplifying aircraft
instruments. This program will re-
sult in an instrument panel con-
sisting of only two basic instru-
ments, both picture tubes.

One instrument will be a semi-
circular plate mounted vertically
and directly in front of the pilot.
It will be transparent and will not
interfere with the pilot’s vision dur-
ing contact flight. Altitude, speed
and attitude of the aircraft will be
shown on the plate. Physical fea-
tures such as mountains, which the
pilot sees during contact flight, will
be depicted artifically.

Mockup of aircraft cockpit made by Douglas Aircraft for Navy's instrument
simplification program. The two large instruments are flat-plate Willys tubes
on which information needed to fly aircraft will be displayed

The second instrument will con-
sist of a round plate mounted below
the first just inside the cockpit rim.
Its appearance will be similar to
that of a radar map. Broad physical
features of the earth below will be
depicted by analogy. Calibrations
around the rim will indicate number
of miles to pilot’s base, fuel remain-
ing and similar information.

Because picture tubes are used,
several items of information can
be selectively superimposed in the

same area, to be used as needed.
The tubes will not be used to pre-
sent an actual picture of what is
happening in the vicinity of an air-
craft. The display the pilot sees will
be an analogy of the visual world
that he would see if flying by con-
tact in clear weather.

The first interim instrument
panel of the program is soon to be
installed in aircraft now in pro-
duction. The first simplified panel
to be developed is now being tested.

Television Manufacturers Appraise Prospects for 1955

Companies see increased
business for many
of the industry’s products

YEAR-END statements by manufac-
turers in the electronics field indi-
cate the wide variety of activities
from which business increases are
expected in 1955. Following are
excerpts from statements by seven
electronics manufacturers:

» Admiral —We look forward to
1955 with cautious optimism. We
believe industry tv sales will be off
slightly during 1955 to an antici-
pated 6.5 million sets. From 100,-
000 to 200,000 color sets may be
sold during the year. Mass pro-
duction of color receivers at prices
the public can afford will not be

8

feasible until a color tube is avail-
able at approximately $50 to $60.

» CBS-Columbia—The outstanding
news in the tv industry in 1955
will be the advances made in color
tv. The generally anticipated good
business, wide employment, in-
creased consumer spending and ex-
pansion of new household units
plus the growing replacement mar-
ket (34.5 percent of the total re-
ceivers in America today are three
or more years old) will help produce
an excellent black-and-white re-
ceiver market in 1955,

» Du Mont—We anticipate a large
sales volume of industrial closed-
circuit equipment in the years
ahead. As far as the tv receiver
market is concerned, it still looks

wwWw americanradiohistorv com

like primarily a black-and-white
vear. Color receiver production
may not go much over 50,000 units
in 1955,

» GE—New designs in germanium
rectifiers will nearly quadruple the
volume of this business in 1955.
Use of two-way radio communica-
tion in mobile applications will
continue to expand with total in-
dustry sales approximately 10 per-
cent higher than in 1954.

» Philco—New developments will
come from research laboratories
with ever increasing speed. This
will be true of the electronics in-
dustry with the tempo of develop-
ment of guided missiles as a good
example. This country is spending

(Continued on page 10)
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Another important SYLVANIA First
for your microwave equipment. ..

These high-power microwave components incorporate
“‘ceramic-windows’’ for peak performance at 100 KW
power levels— mountmg is simplified

ATR Type 6546 TR Type 6545

featuring ... featuring...

Jnew unitized construction
—dual ATR and mount in
one package — eliminate
‘‘castle’” mounts

J metal reservoir— extends tube life
V doubly loaded Q of 50—
eliminates critical tuning at
any setting

ELECTRICAL SPECIFICATIONS

ELECTRICAL SPECIFICATIONS
Center frequency. ... . ....... ... . ......... .. ..34,360 Mc.

Tuningrange. .. ....... ............. . ...33,814—35,906 Mc.

Transmitter peak power (mln) ........ 20 kw Transmitter peak power . " . 100 kw.

Leakage power (max)... .. .. . e 30 M

LOW LEVEL CHARACTERISTICS HIGH LEVEL CHARACTERISTICS insertion loss (msx). ... . o0 RER—— .25db
Equivalent condectance (max). . .............. .. 005 Arc loss (max). . e Pl o= ooo . 09db tgnitor Interaction (max).... .. .. ...... R - B KRk - 0.2db
Tuning susceptance. .. . e 2007 Firing time (max) PP ITITY=CTT 10 secs. Recovery time (max).................. ... -4 usec.

For all your TR-ATR needs Sylvania offers a complete line. Write for complete data.
“pAnother reason why it pays to specify Sylvania”

Sylvania Electric Products Inc.
1740 Broadway, New York 19, N.Y.
In Canada: Sylvania Electric (Canada) Ltd.
University Tower Bldg., St. Catherine Street
Montreal, P. Q.

LIGHTING +« RADIO + ELECTRONICS ¢ TELEVISION - ATOMIC ENERGY

ELECTRONICS — February, 1955 Want more information? Use post card on last page. 9
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INDUSTRY REPORT—Continued

$600 million on guided missiles in
the current fiscal year and costs
may exceed $1 billion next year.

» RCA-—In the high fidelity field,
sales for the industry as a whole
1954

during increased about 50

percent over 1953. It is believed
that the annual retail sales total
of $225 million in 1954 will rise
to $300 million in 1955,

will
lower

» Raytheon—The
place

industry

more emphasis on

- %

PRODUCTION model of transistor radio evolves from lab design (right), as . . .

Transistor Portables Boost Output

Circuit using eight transistors
provides high gain and
300-microvolt sensitivity

LATEST step in the application of
transistors to consumer products is
a portable radio receiver that uses
eight transistors and performs as
well as conventional sets.

The set covers the broadcast band
from 530 to 1,620 ke and has a sen-
sitivity of 300-500 microvolts per
meter. The audio response is from
100 cps to 8 ke and the unit delivers
100 mw to its 4-in. loudspeaker.

» Production—On sale March 1,

the transistor radio will retail for
$79.95 and is a product of Raythe-
on’s radio and television operations
in Chicago. The set will run a year
at a cost of 60 cents for its four size
D flashlight batteries. Mercuric-
oxide cells would provide 2} years
of operation.

» Design—The eight transistors
function as mixer, oscillator, two i-f
amplifiers, detector, first audio and
push-pull output amplifiers. The
set uses a standard 455-kc i-f. Com-
mercially available miniature com-
ponents are used. Weight is five
pounds.

Dry-Cell Business Shows New Power

BATTERY manufacturers see an in-
creasing market for their product.
They see the plug-in radio becom-
ing obsolete and the battery be-
coming the dominant power supply.

» Market—Today, there are about
9.1 million battery-powered radio
sets in use. During 1955 this
should reach 10.6 million sets.
From this market the dollar volume
in dry-cell sales may reach about
$50 million this year.

10

According to the Department of
Commerce, here is the way produc-
tion of battery-powered radio-set
shipments excluding portables, has
run: 1953, 80,000; 1952, 201,000;
1947, 549,000. In the same years,
portable radio shipments have run:
1953, 1.7 million; 1952, 1.7 million;
1947, 2.4 million. In 1954 the num-
ber of portable sets sold that use
batteries totaled 1.5 million. Be-
tween 200,000 and 250,000 of these
were the small personal type.

priced black-and-white tv with
luxury priced monochrome sets giv-
ing way to an increased volume of
color receivers. Between 300,000
and 400,000 color receivers will be
produced by the fall of 1955 largely
in 21-inch screen size,

Computing Networks
Improve Operations

Automatic coding unit lets
design groups hook up to
centrally located computer

ONE deterent to purchase of giant
computers is fear that a single plant
or laboratory will not be able to
keep the big brain working round
the clock.

One answer may be IBM's auto-
matic coding unit called the trans-
ceiver. This device duplicates sets
of punch cards at remote points by
wire or radio circuits.

> Application—General  Electric
engineers at the aircraft gas tur-
bine division, Evendale, Ohio; the
medium steam turbine generator
and gear department, Lynn, Mass.;
and the large steam turbine gen-
erator department, Schenectady
all wanted to use a large computer
in their designing,

The only computer, an IBM 701,
was at Evendale. The answer was
a party-line hookup linking Even-
dale with Lynn and Schenectady
using punch card transceivers. To
handle the overflow work, GE
rented the 701 at IBM headquarters
in New York eight hours a day,
Evendale acts as ‘“‘central”, receiv-
ing problems and routing them
either to its own computer or to
New York.

The station at New York will be
discontinued in 1955 when GE re-
ceives other electronic data proces-
sing machines now on order.

» Other Setups—A similar com-
puting hookup was used experi-
mentally at United Aircraft’s Pratt
and Whitney division in Hartford,
Conn. Here too, the problems in-
volved jet engine design. However,
the only link was one from engi-

(Continued on page 12)
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Sprague button ceramic capacitors
offer distinct advantages to designers
of ultra-high-frequency TV receivers
and electronic equipment. These tiny
capacitors are available in many styles
for coupling, bypass, and feed-thru

prague Button applications. Their wafer-dielectric

' construction makes possible higher

N { self-resonant frequencies than with

capacitors using conventional dielec-

ceramlc capa0|turs tric tubes. Button stand-off types, for
' example, minimize ground inductance

y and hold it at a fixed value while pro-

| viding a short, uniform bypass to

ground. They also provide effective

shielding of the capacitor clement by

the outer metal shell. Sprague button

capacitors are sealed against moisture

by a high temperature resin, and are

conservatively rated at 500 volts d-c.

AensdEyuma Thepeal, Madnfing) SR For complete engineering data

"J\ write for Bulletin 605A to Technical

Literature Section, Sprague Electric

{ P Company, 35 Marshall Street, North
Adams, Massachusetts.

—

N

Screw Stud Mounting Style Dual-Section Threaded Shell Style

WORLD’S LARGEST CAPACITOR MANUFACTURER

Sprague, on

request, will ) ®

provide you 4
with complete

engineering n n G u E

service for
optimum results
in the

use of ceramic
capacitors—
buttons, discs,
plates, printed

r-¢ networks,

high-voltage

moldeds, etc.

Ferrule Sqank and Clip Style Tab Mounting Style

ELECTRONICS — February, 1955 Want more information? Use post card on last page 11



INDUSTRY REPORT— Continued

neering offices to the computing
center.

The Air Force is another cus-
tomer for the punch card trans-
ceiver. An experimental link was
- used recently to transmit statistical
data on men and equipment to
Washington from Port Lyautey,
French Morocco. Using a Navy
radio link, data was transmitted at
1,000 characters a minute (ELEC-
TRONICS, p 184, Jan. 1955).

FCC Estimates lts
Budget For 55 And 56

AMOUNT requested by President
Eisenhower for the Federal Com-
munications Commission for fiscal
vear 1956, which begins July 1 of
this year, is $6.7 million. The
amount authorized in fiscal 1955 for
FCC was $6,544,400 while the actual
amount obligated in 1954 was $7.4
million.

However, with reimbursements
from other accounts, the total avail-
able for obligation in fiseal year
1956 is $6,888,335 compared to an
estimated %7,075,775 for fiscal '55.
The ’55 figure includes other ac-
counts and $150,000 reappropria-
tion of prior year balance.

» Uses—Obligations by activities
include: Applied technical research
and frequency allocation—1956 esti-
mate, $431,174; 1955 estimate,
$437,090 compared with $447,576
in 1954. This activity provides
the Commission with basic in-
formation for determining the best
utilization of the radio spectrum.

Broadcast estimate for 1956 is
$1,205,764. For 1955 it is $1,243,
992 compared with $1,383,989 for
1954. The slight decrease is due to
reduced tv station applications,

Obligation for licensing and reg-
ulating safety and special radio
services for 1956 is estimated at
$724,375 compared to $705,735 for
1955 and an actual expenditure in
1954 of $743,534.

Field engineering and monitor-
ing is estimated at $2,269,709 for
1956 and $2,259,908 for 1955 com-
pared with the 1954 appropriation
of $2,339,100.
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Phosphor Sandwich Brightens Pix

New solid-state device
amplifies light ten times.
May aid television viewing

DIRECT amplification of light with-
out electron tubes can be accom-
plished by a 10-micron film of
phosphor sandwiched between con-
ducting plates one of which is made
of electrically conducting glass.

Possible applications include x-
ray fluoroscopy, photography and
see-in-dark-devices utilizing ultra-
violet sources, The light amplifier
may also brighten television images
to enhance the performance of
monochrome projection tv units and
aid development of picture-on-the-
wall screens. The light amplifier is
a development of GE Research
Laboratories.

» What It Does—At a recent dem-
onstration, a fluorescent screen
four inches across was illuminated
with ultraviolet light from a slide
projector. Then d-c voltage was ap-
plied to the conducting plates and
a yellowish image was produced.
The glow became brighter as the
voltage was increased to about
100 v.

Application of ultraviolet light
with no voltage on the light ampli-
fier caused only a faint glow.

» How It Works—The phosphor
film is vapor-deposited at high
temperature and low pressure. It
consists of zinc sulfide activated
with manganese. The chemical con-
tent of the film determines what
radiation wavelengths the light
amplifier will accept and what wave-
lengths will be returned.

The size of the screen is limited
by the size of the vessel available
for evaporating the phosphor film
on the glass plate.

» Applications—Probably the most
immediate application is in X-ray
fluoroscopy. A physician can use a
safer dose of x-radiation and study
the patient a longer time if one of
the light amplifying sereens is used
to brighten the image.

A screen may be developed to
fit over the face of a tv tube and
permit lower voltage operation or
in projection tv the image may be
focused on the light amplifying
screen.

One development problem is to
reduce the time constant of the
phosphor so that images may be
erased as fast as produced.

For more details on the device see
p. 178.

Ultrasonic Processing
Invades Three Markets

Tinning, drilling and cleaning
show most industrial promise;
1954 sales approach $1 million

PACKAGED ultrasonic generators for
industrial use are now being mar-
keted by some 24 U.S. firms, in
sizes ranging from 50 watts to 2
kilowatts of output power, whereas
only a few years ago it was difficult
to find a single firm having any-
where near a complete line of units.

Sales of the equipment have gone
up correspondingly, from an esti-

Cleaning clock movement in ultra-
sonic bath having two Mullard trans-
ducers fed by r-f generator

(Continued on page 14)
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Magnets for rotors or stators
...dny deslgn orsize you may require

“MAGNETIC MATERIALS CATALOG”

Werite for your copy

Contains handy data on various types of
Alnico Magnets, partial lists of stock
items, and information on other perma-
nent magnet materials. Also includes
valuable technical data on Arncld tape-
wound cores, powder cores, and types
“C’ and “E” split cores in various tape
gauges and core sizes.

ADDRESS DEPT. E-52
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The use of Alnico permanent magnets in rotor and stator assemblies
of mators, generators, magnetoes and tachometers has revolu-
tionized the designs of these devices. Whatever your need may be
—from a tiny rotor for a timing device to a large slab for power
generators—Arnold can take care of your requirements, either for
experimental samples or production quantities.

@ Let ns work with you. You will have the advantage of working with
a leading producer of rotor magnets, whose manufacturing and
testing facilities—the most modern in the business—give you the
best assurance of high quality standards and uniform performance.

WwWaDSs184

'[m: ARNOLD ENGINEER[NG COM?ANYW

SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION
General Office & Plent: Morengo, lllinois
DISTRICT SALES OFFICES ... New York: 350 Fifth Ave.
Los Angeles: 3450 Wilshire Bivd. Boston: 200 Berkeley St. al

= et — 2 - — i

Want more information? Use post card on last page. 13
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mated $250,000 in 1953 to some-
where around $1,000,000 for 1954.
Figures for pulsed ultrasonic equip-
ment, used for measuring and test-
ing in industry and for depth-find-
ing and detection under water, are
still larger but data is not available
because of military secrecy.

» Markets—Many laboratory ex-
periments with ultrasonic equip-
ment have been widely publicized
but most remain in the labs for
purely economic reasons. Even
with the largest commercial gener-
ators, the equipment costs around
$2.50 per watt, and can be as high
as $10 per watt for the smallest
units. This is luxury-price power,
economically justified only when it
can do a job not heretofore possible,
improve product quality or cut pro-
duction costs. Three applications
show promise of meeting these
economic requirements,

» Tinning of Metals — Low-fre-
quency electronic generators,
around 22 ke, are used both with
hand-held ultrasonic soldering tools

and ultrasonic solder pots for
tinning aluminum so it can be
soldered conventionally. Magneto-

striction transducers produce cavi-
tation in the molten solder and scour
away oxide films.

As vet, the technique is used
little if at all for dip-soldering of
mechanized circuitry, because of
the difficulty of inducing eavitation
over the large area required. TUse
of two or more transducers in
a pot may solve dip-soldering’s
current problem of occasional bad
joints. Another problem, however,
is release of contaminats from some
plastic laminates by cavitation.

» Cleaning—Two methods of ulira-
sonic cleaning are currently being
used. One uses low-frequency gen-
erators (around 25 ke) with mag-
netostriction or quartz transducers
for removing hard films from ob-
jects by cavitation.

Removal of protective lacquer
from optical lenses is one example.
Galvanometer movements, glass
tubes for semiconductors, vacuum-
tube electrodes, relay and other
assemblies to be hermetically sealed,
and dip-soldered panels are a few
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electronic  products undergoing
electronic cleaning routinely in pro-
duction. The cleaning fluid is
either a detergent or a solvent for
the material to be removed.

The other method uses frequen-
cies from 200 ke to 2 me for remov-
ing loosely adhering particles from
otherwise inaccessible areas of
small articles or from complex as-
semblies such as watch or clock
movements. Multiple transducers
are usually required, and parts
are hand-dipped or conveyor-fed
through the activated zone between
transducers. Considerable custom
design is needed to get optimum

combinations of transducers and

solvents.

» Drilling—Though to some extent
stalemated now because of patent
conflicts, ultrasonic drilling may
well have the biggest potential be-
cause it will make square or odd-
shaped holes and will work far bet-
ter than existing techniques in
superhard materials ranging from
tungsten carbide on up through
diamonds. The frequency used is
around 25 ke. The bigger the hole,
the more power is needed. For
painless drilling of cavities in teeth,
tiny ultrasonic drills show promise.

AT

-

Part af a day’s run af several types of Raytheon magnetrons are readied for

shipment as . . .

Magnetron Sales Shift Into High

Annual output increases
as sales to government and
civilian markets climb

IN the past vear, the magnetron has
become, dollarwise, an important
tube type. Manufacturers estimate
sales this year reached nearly $50
million, an increase of nearly 50
percent over last years sales. Com-
pared to 1952 business, 1954 volume
is nearly double the sales in that
year.

» Why—One reason for the grow-

www americanradiohistorv com

ing dollar sales volume of magne-
trons may lie in the lag between the
time the units are ordered until
they are delivered and final billing
is made. Since an estimated 90
percent of total magnetron sales go
to the government for microwave
uses, much of the 1954 sales in-
crease could represent billings on
government contracts placed much
earlier,

Another reason for the sales rise
is that more high-power units are
in demand. Magnetrons with peak

(Continued on page 16)
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ICAPSULATION
iN GLASS

of diodes, transistors, and
other crystal semi-conductors

is now available with Kahle
equipment and know-how!

glass has these advantages:

f It offers a true, life-time hermetic seal.

It offers almost unlimited flexibility as to
2 size and shape. It answers the need
for miniaturization.

It is transparent. In cases where limited
3 transparency, or translucency, or color opacity
are desired, glass can be perfectly adapted.

Glass is available in a wide range of physical
and chemical characteristics for special
purpose applications.

5 It is inexpensive and lends itself to automation.

6 It is readily cleansed and sterilized.

With Kahle machinery and methods

you can obtain high speed, low speed, or
laboratory production to meet any encapsulation
production requirements.

for complete details write today to

”bﬁlg ENGINEERING COMPANY

1310 SEVENTH STREET » NORTH BERGEN. N. J.
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power ratings ranging up to 5 meg-
awatts are being produced. Since
these tubes sell at higher prices
total dollar volume swells.

Much of the increase in magne-
tron sales may be due to the stepped
up plans of the government in pro-
viding radar defense for the U.S.
With much of the continental radar
fence still to be erected, indications
are that magnetron sales to the
government market will continue to
Zrow.

» Civilian—Increasing use of mag-
gies in commercial radar equipment
has also helped. Over 5,000 marine
radars are authorized for use ac-
cording to FCC figures. Use of
radar in weather forecasting and
observation is another factor in the
magnetron market.

The medical field is another im-
portant civilian market. In 1953
some 15,000 of the units were in use
in microwave diathermy equipment.
It is estimated that about 75 per-
cent of all diathermy in use in the
U. 8. is of the microwave type that
uses the magnetron.

Beginning to grow as another
commercial market is the food field.
Raytheon has two models of radar
cookers on the market. One range
uses one magnetron ; the larger unit
uses two. DMicrowave units are
being tried by Heinz for quick
quick warming of individual cans of
soup. The Santa Fe railroad has
used the units in its diners and a
number of Howard Johnson res-
taurants have installed the radar
stoves.

» Firms—Approximately 10 manu-
facturers produce magnetrons in
the U.S. They make over 100
types, ranging in price from $100 to
several thousands of dollars. Im-
portance that tube makers place on
magnetron sales picture was indi-
cated last year when IT&T dropped
out of the picture-tube business to
concentrate on magnetrons and
other power tubes. Establishment
by GE of a new electron tube de-
velopment laboratory at Stanford
University to concentrate on devel-
oping and exploring the application
of microwave electron tubes has
also emphasized the importance of
the units.
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ENGINEERING prototype of the Bendix autopilot that uses card-type transistorized
amplifiers, top left, is flight tested as . . .

Automatic Pilot Sales Increase

VOLUME of the autopilot business is
almost anyone’s guess because of
security regulations surrounding
production. However, educated
guesses indicate that somewhere in
the neighborhood of 50,000 sys-
tems have been produced in the
past five years, not including those
for guided missiles.

One electronic manufacturer es-
timates that sales of flight control
and gyro systems last year were
between $30 and $40 million with
pure electronics accounting for
some $15 to 20 million of the total.
An autopilot company estimates
that the present backlog of orders
totals some $300 million.

Despite the wide disparity in
volume estimates, they indicate the
importance of the field dollarwise.
The average price of commercial
autopilot systems has been esti-
mated at $20,000 and systems for
military aircraft can cost much
more.

Complex systems such as the
one used for vertical take-off air-
craft and others than can han-
dle complete operations indicate
that autopilots will become even
more costly.

» Companies—Many electronic
manufacturers share in the auto-

www americanradiohistorv com

pilot business through subcon-
tracts. One autopilot manufac-
turer uses over 100 subcontractors.
There are about 20 U. S. manufac-
turers of autopilots.

Most of the work of these com-
panies in autopilots is done under
government contracts, but several
firms have concentrated on the
civilian aircraft field. Use of auto-
pilots in aircraft for executives
has been growing steadily. Heli-
copters are also becoming an im-
portant market.

» Transistors—Bendix Aviation re-
cently announced that the first
successful flight of an airplane
controlled by an automatic pilot,
containing transistors entirely in-
stead of electronic tubes, had been
made last May. Flight tests of this
equipment are continuing.

The company delivered a com-
pletely transistorized automatic
pilot system to the Air Force in
April. It is being ground tested in
a Lockheed F94C for eventual
evaluation in high-performance
aircraft.

In the equipment shown, three
card-type transistorized amplifiers
are used for the rudder, aileron and
elevator control channels. Bridge-

(Continued on page 20}
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Look at these typical curves taken on a
Raytheon 2NG4. You can see for yourself how
reliably they perform at high temperature.
These transistors are rated up to 85°C
operating temperature — maximum storage
temperature up to 100°C.

There are three of them now available:

2N63 — base current amplification factor 22
2N64 — base current amplification factor 45
2N65 — base current amplification factor 90

All measured at Ve = —6Vdc, e = ImAdc

RAYTHEON TRANSISTORS

18 Want more information? Use post casd on last poge. February, 1955 — ELECTRONICS
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Advertisement

Operating costs cut, efficiency up
when Magnolia adds Hammarlund COC

The Prnhiem_ To build a new truck-loading terminal out-

side the congested refimery tark area.

; The Multi-Gate system made unnecessary
One Benefit: the use of an additiond man curing truck-
loading operations.
1
|

The Magnolia Petroleum Company planned to build
a new truck-loading terminal at its Beaumont, Texas
refinery. They wanted it built outside the congested
tank area.

Separating the truck-rack from the tanks and pumps,
however, would make it necessary to add an additional
man per shift. Also, the operations at times—especially
in bad weather—would have to wait for this man to
move from one pump location to another.

After installing the Multi-Gats remote control
equipment, designed and furnished by Hammarlund,
the truck-rack operator now has only to push a button
corresponding to the type of fuel required. The remote
pumps at the tank sites are activated and the required
fuel is immediately obtained at the truck-rack. As a
result, it was unnecessary to employ the additional

*Trademarks pending on Centralized Operations Control and COC.

ELECTRONICS — February, 1955

for turning the remote pumps on and off.

' rThe Answer: A Hammarlund push-button control system

— E——

A Second
Benefit:

These pumps at the tank site are controlled
instantly and accurately from the loading
terminal,

man per shift, and it also eliminated the possibility of
human error in telephone orders.

According 10 John Petkovsek, Senior Engineer and
Supervisor of Communications and Electrical for Mag-
nclia, other benefits of the Hammarlund system were:

I) Audio tones made it possible to perform many

functions using a single telephone line, thus re-
ducing the monthly rental costs. And without the
dangers of DC pulses.

2) The system can be extended any time without

additional communication lines, or it could be

operated over radio or microwave without
change.

This is ancther example of the Hammarlund con-
cept of Centralized Operations Control* at work.

Write to Hammarlund, 460 West 34th Street, New
York1,N.Y.fordetailson COC. Ask for Bulletin E-2

Want more information? Use post card on last page. 23
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INDUSTRY REPORT— Continuved

OFFSHORE PROCUREMENT

Electronics Contracts Placed Through
June 30, 1954

Country Dollar (Value in Millions)
Air

Army Navy Force
Belgium-Luxemburg ... 0.3 04 8.2
Erances wwas M. vusds 50.4 27 52
Germany ... ........ 717 . 0.1
italyl eeannsmsmmensess 17.6 23 19
Japon ............... 14 . 0.5
Netherlands ... .. .. 32 . 0.2

United Kingdom ... ... 39.2 9.1 6.0
Yugoslavia .......... 02 ’

and Navy roughly splitting the dif-
ference.

Purchases are typified by two
antiaircraft fire predictor com-
puters model PHF-90 for France
turned over to the Signal Corps by

France’s TSF. The contract, valued
at $7,450,000, was signed last June.

Other examples include a Con-
traves electronic predictor of Brit-
ish design for Belgium valued at
$347,000 and for Italy, value $2,-
700,000. Also for Italy, a Contraves
optical tracker of British design
licensed to an Italian company,
value $500,000. For Germany: an
AN/TRC-4 radio relay set, $1,-
400,000 and an AN/GRC-9 receiv-
ing and transmitting set.

Examples of Navy equipment
contracts let last spring: iff equip-
ment for Great Britain, $11,-
500,000; an SG-6B radar and spare
parts, $719,000 and in spring 1953
two orders for antiaircraft radar
of British design, each over $5
million.

Soundcasting Stations Cover Nation

SOUND BROADCASTING STATIONS

13
(o)AV,_@,H.

Bic TEXAS has the greatest number
of a-m station authorizations as
tallied from FCC records in mid-
December. As shown on the map,
the Lone Star State has 209 (24
f-m, both commercial and educa-

tional).
California has 155 a-m stations;
Pennsylvania, 130; followed by

North Carolina, 119; New York,
108 and Florida, 105.

New York City and Chicago both
have 15 a-m stations apiece, fol-
lowed by Los Angeles with 13.
Every territorial possession, includ-
ing Guam, has a-m grants. Puerto
Rico’s 26 a-m authorizations are
more than those for any of 14

24

states on the mainland.

» F-M Coverage—Frequency mod-
ulation authorizations (shown on
the map in parenthesis, below the
a-m figure) show one or more for
all but six states—Montana, Ne-
braska, North Dakota, South
Dakota, Vermont and Wyoming.
California has the greatest number
(total of 51 commercial and educa-
tional) with New York and Penn-
sylvania close seconds (50 each).
Ohio has 42.

New York City leads the munici-
palities with 14 f-m stations. Phil-
adelphia, Washington and Detroit
have more f-m than a-m grants.

Set Manufacturers
Display 1955 Models

Twenty-five companies intro-
duce new monochrome tv
receivers and radio sets

DURING January many of the indus-
try’s tv set manufacturers dis-
played new monochrome tv sets for
the 1955 market while only three
companies introduced color models.
However, with RCA’s recent reduc-
tion from $175 to $100 for its 21-
inch color tube, more new color
models may soon hit the market.

» Lines—Number of models intro-
duced by individual companies
ranged from a few drop-in models
to completely new lines of up to 50
models.

Predominant among the models
introduced were 21-inch sets, both
table models and consoles. Sets
with 17-inch and 24-inch screens
were emphasized also.

Price changes followed the pat-
tern of last year. Price leading 21-
inch and 17-inch table models were
lower than last season’s equivalent.
Two companies reduced prices on
carry-over sets.

» Design—Greater use of the ver-
tical chassis in new tv models was
evident with at least five manufac-
turers showing sets using the de-
sign. Ultrahigh frequency tuners
were still utilized in much the same
way as in previous lines with units
costing from $30 to $50 additional.

Emerson plans to incorporate in
all its receivers for 1955 a further
improvement on series-string cir-
cuits. The system cuts operating
costs as much as 50 percent and
boosts parts life from two to ten
times, according to the firm. Pic-
ture-tube accelerator voltage is in-
creased substantially. Power con-
sumed is about 120 watts compared

to 185 watts in older models. The
company also introduced new
large-screen sets incorporating

circuits operating on both alter-
nating and direct current.

» Radio—New radio receivers
were displaved by manufacturers
with prices ranging from $12.95

(Continued on page 26)
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ROTO R o I D s® A continuously variable,

stepless toroidal inductor which can provide a 4:1 range of
maximum to minimum inductance in 180° rotation of a shaft.
Write for new brochure which gives complete technical data.

'o eheek TOROI Ds Combining the advantages of

toroidal type winding with the molybdenum permalloy dust core

and other specially selected materials, these toroids

provide higher Q than any other structure. They also provide

greater stability of inductance vs. temperature and level

in a smaller space. Their self-shielding properties permit compact

assemblies of coils with a minimum of deleterious effects.
Supplied to an inductance accuracy of 19%. Available in

standard, miniature and sub-miniature sizes. Also in a wide

' variety of finishes, including for the first time toroids molded
Irs in a new special material.
L
< - <

3 EXTRA REASONS
TO CHECK
BURNELL FIRST!

TELEMETERING FILTERS

R Band pass filters available for every channel ranging from
* Proven TOp Quah'y 400 to 70,000 cycles for band width between 15 - 409,. Low pass
.x. Com petitive Prices filters available for operation in either unbalanced or balanced
line, and range in cut off frequency from 6 up to 10,500 cycles.
’X‘ Prompt Deliveries Also, miniaturized filters that do not sacrifice attenuation

characteristics, save up to 809 space.

TELETYPE: YONKERS, N. Y. 3633

wiie Deparmencc. (2) BURMNELL & €0., we. | st on roroms
|
1

X_(

for Catalog 1024 Yonkers 2, New York AND
- . . RELATED NETWORKS
PACIFIC DIVISION: 720 Mission Street, South Pasadena, California

ELECTRONICS — February, 1955 Want more information? Use post card on last page. 25
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INDUSTRY REPORT — Continued

for table models to over $200 for
hi-fi consoles. One portable radio
introduced is an 8-band a-c/d-c set
with built-in thermometer, barom-
eter and hygrometer for weather
forecasting.

DuMont entered the radio set
business with the introduction of a
5-tube set that can be installed in-
side its tv receivers and connected
to the loudspeaker.

Transistor Radio
Details Released

TECHNICAL information on the ex-
perimental wrist watch radio de-
veloped by the Army Signal Corps
in 1953 (ELECTRONICS, p 5, October,
1953) has been released by the
Commerce Department’s Office of
Technical Services.

» Components—The receiver shown
uses three transistors, a type 1729
point contact for the regenerative
stage and two type TA-153 npn
junctions for the two audio stages.
Power supply is a miniature 6.5-volt
battery consisting of five RM 412
mercury cells, Battery drain is
about 20 milliwatts and battery life
about 10 hours. As shown in the
photograph, the set utilizes a
printed circuit.

Regeneration is obtained induc-
tively with feedback controlled by
the proximity of two coils. A minia-
ture capacitor is used for tuning.
Bead diodes, type 1764, serve as de-
tector and as a d-c return.

26

JAN. 31-FEB. 4: AIEE Winter
General Meeting, Hotels Stat-
ler & Governor Clinton, New
York, N. Y.

FeB. 10-12: Seventh Annual
Conference and Electronics
Show, Southwestern region
of IRE, Baker Hotel, Dallas,
Texas.

FEB. 11-13: Los Angeles Audio
Fair, Hotel Alexandria, Los
Angeles.

FEB. 14-16: Conference On
High-Speed Computers;
Louisiana State University,
Baton Rouge, La.

FeB. 17-18: National Confer-
ence On Transistor Circuits
sponsored by IRE, AIEE, U.
of Penn.; Irvine Auditorium,
University of Pennsylvania
and Penn Sherwood Hotel,

Phila., Pa.
FEB. 20-22: Institute of Sur-
plus Dealers’ Fourth An-

nual Trade Show and Con-
vention, 212th AAA Armory,
New York, N. Y.

MarcH 1-3: Joint Western
Computer Conference and Ex-
hibit sponsored by IRE,
AIEE, ACM; Statler Hotel,
Los Angecles, Calif.

MarcH 21-24: 1955 IRE Na-
tional Convention, Waldorf
Astoria Hotel & Kingsbridge
Armory, New York, N. Y.

MAR. 28-APR. 1: Society for
Nondestructive Testing, tech-
nical sessions, Ambassador
Hotel, Los Angeles.

Aprir, 15-16: Ninth Annual
Spring Technical Conference,
Cincinnati IRE; Engineering

Society Bldg.,, Cincinnati,
Ohio.
APRIL 19-21: Twelfth British

MEETINGS

Radio Components  Show,
Grosvenor House, London.
ApriL, 25-27: Eighth Annual
Conference for Protective Re-
lay Engineers, A & M College

of Texas, College Station,
Texas.
MAy 2-5: Third Annual Semi-

conductor Symposium of the
Electrochemical Society,
Cincinnati, Ohio.

MAY 4-6: Fourth International
Aviation Trade Show, 69th
Regiment Armory, New York,

MAy 6: American Association
of Spectrographers Sixth An-
nual Conference, Chicago, Il

May 16-19: Electronic Parts
Distributors Show,
Hilton Hotel, Chicago.

May 18-20: Annual National
Telemetering Conference and
Exhibit sponsored by IRE,
AIEE, IAS, ISA; Hotel Mor-
rison, Chicago, Il

MaAY 19-21: Global Communica-
tions Conference, sponsored
by AFCA; Hotel Commodore,
New York, N. Y.

JuNE 3-5: ARRL Hudson Divi-
sion Convention and Amateur
Radio Equipment Show, Hotel
Adelon, Long Beach, N, Y.

Avug. 23-Sepr. 3: British Na-
tional Radio Show, Earls
Court, London.

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

SEpT. 27-OcTt. 1: International
Analogy Computation Meet-
ing sponsored by the SITEL
of Belgium, Brussels.

Nov. 14-17: Second Interna-
tional Automation Exposition,
Navy Pier, Chicago, Ill.

Conrad

Industry Shorts

» Over 47,000 channel miles of
AT&T cross-country communica-
tions routes were re-engineered and
re-equipped to carry color tv to
139 stations in 101 cities in 1954.

» Eight companies in the elec-
tronics field have been awarded
Certificates of Management Ex-
cellence for 1954 in the sixth an-
nual management survey by the
American Institute of Management.

» F'und for the Advancement of
Education has provided $43,845 to
determine the feasibility of using
closed-circuit tv for college instiruc-
tion. The study will be conducted at
Penngylvania State University.

» Number of retail radio and tv
dealers in the U. S. has increased by
nearly 12,000 in less than two vears,
according to RETMA.

» Americans will need over 53
million new picture tubes for their
tv sets in 1955, according to GE.

» Closed circuit industrial color
tv equipment will be manufactured
by CBS-Columbia.

» Spain now produces some 200,000
radio sets a year and has become
an exporter of receivers, accord-
ing to the country’s radio manu-
facturers association.

» Chimney sweep in Stockholm has
invented a radio transmitter and
receiver for detecting flaws in flues.

February, 1955 — ELECTRONICS



RETHACE

wlbewy
\ Kay Electric

A. Blanking Podestal, 0-1. V.

B. Sync Pulse, 0-1. V.

y C. Sweep Voltage, 0-4.5 V,

Peak to Peak.

All into 75 ohms. Back porch pro-
vided for keyed clamping.
REQUIREMENTS FOR EXTERNAL SYNC
AND BLANKING SOURCE: Sync, 0.5 V.
neg. min. Blanking 0.5 neg. min. into

75 ohms.
$395.

(May be
rack mounted)

Eliminates

Spot Frequency Checking

»““Keydsweep”’

The Kcydsweep vsed with our Model
_— Video sweep generators provides
L complete TV system evaluation.
ternal sync pulses, and will operate with

an external source of sync and blank-
ing pulses giving pedestals and spacings

NOW— in another important advance-
ment from Kay Electric—circuits may
be completely evaluated with spot fre-

quency checking wholly eliminated. The
new Kay KEYDSWEEP provides in-

in accordance with the source charac-
teristics.

—— SPECIFICATIONS AND PRICES — KAY ELECTRIC VIDEO SWEEP GENERATORS

—

FREQUENCY MAX. SWEEP PRICE F.0.B.
INST. RANGE TUNING WIDTH MARKERS OUTPUT PLANT |
— —— — — — B— = —r———— |
3 ranges
Model Video 50 ke - 5 me
Marka-Sweep | 50 ke-20me 50 k¢ - 10 mc complete range 6 crystals 3V $495.00
{1tus.) | 50 kc - 20 m¢ 72 ohms
Model Video | ) v
TIV Marka-Swep 50 ke -8 me cont. variable 8 me 5 crystals 1.5V. RMS 695.00
(illus.) { CW signal 1 vaniable 72 chms
Mode| Video 50 ke - 8 me contin. 8 mc 6 crystals 1.5 V. RMS 595.00
GE Marka-Swep - . 1 I __700hms
| 3 ranges
| 50 ke -2 me 8 crystals 1.5 V. RMS 775.00
Model Vidaligner | 50 ke - 8 mc 50 ke -5 me complete range 1 variable 72 ohms
50 ke - 8 me |
— = T P 1 - = —

*,
O

RN

-

Mode! Video
Marka-Suecp

ELECTRONICS — February, 1955

KAY

Electric Company

14 Maple Ave., Pine Brook, N. J.

Model Video TTV
AMarka-Sweep

Want more information? Use post card on last page.

wwww americantadiohistorv.cam.

Write for Tech-
nical Data Sheets
and copy of Kay
1954-55 Catalog

| —
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AMP
Taper Pins

for wire sizes
26 to 16

less cube

WITH ADDED

R
S —

AL X RN SO
[ 3
._“$‘,“‘g‘
"““‘é&-.&.“
“tkg‘.".\,‘o
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Another, example of AMPs Creative Approach to Betton Wining

28 Want more information? Use post card on last page. February, 1955 — ELECTRONICS
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Taper Tab receptacles
" for wire
: sizes 26 to 18

and cost
RELIABILITY

Got ase c’t?l//d//y 217774

% vzt e /////b bootf
o the T A & Show,

Boothg 770 and 775

Cubic restrictions have brought about a
whole new concept of wire termination. The AMP
Taper Technique with AMP taper pins,
tab receptacles, blocks and modified miniature com-
ponents will help you take full advantage
of small wire, small insulation and small space for
your wire terminations.

AMP Trade-Mark Reg. U.S. Pat. Off. © AMP

Send today for your copy of
our brochure, AMP’s Creative
Approach to Better Wiring.

AIRCRAFT-MARINE PRODUCTS, INC., 2100 Paxton Street, Harrisburg, Pa.
In Canada: AIRCRAFT-MARINE PRODUCTS OF CANADA, LTD., 1764 Avenue Road, Toronto 12, Ontario, Canada

ELECTRONICS — February, 1955 Want morc information? Use post card on last page. 29
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More IRC resistors are used by manufacturers

of military devices, instruments, computers,

electronic and electrical equipment, appliances,

radio and television sets than any other brand.
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RBI7EZLOCZF
Isox

International Resistance Company, 401 North Broad Street, Philadelphia 8, Pa.

IRCAL INDUSTRIES, Los Angeles, California
VAN DYKE INSTRUMENTS, Inc., St. Petersburg, Florida
INTERNATIONAL RESISTANCE CO., Ltd., London, England

International Resistance Co., Ltd., 349 Carlaw Ave., Toronto
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5-MEGACYCLE OSCILLOSCOPE

joins the Tektronix
Type 530 Series

o2

TYPE 532

the most

Versatile oscilloscope
in its class!

This new oscilloscope offers the advantages of all
six Type 53 Plug-In Units now available — plus
those yet to come. Only the wide-band units are lim-
ited by its dc-to-5 mc response. Wide sweep range
(0.2 psec/cm to 12 sec/cm) and 4-kv accelerating
potential complement the signal-handling versatil-
ity of the Type 532...resulting in performance
characteristics desirable for a great many laboratory
applications.

Extra dependability is designed into the Type 532,
mainly through circuit simplicity and conservative
tube loading. Yet it retains all the precision and sta-
bility you've come to expect in Tektronix oscillo-
scopes. It is an instrument that will give lasting sat-
isfaction in all applications within its capabilities.

Vertical Characteristics
of the Type 532
with these
Plug-in Units

TYPE 53A—DC to 5 mc, 0.07-usec risetime. Sensitivity
0.05 v/cm to 50 v/cm, ac or d¢, continuously variable,
with 9 calibrated steps from 0.05 v/cmto 20 v/cm, $85.00

TYPE 53B_—Same as Type 53A with additional calibrated
ac-sensitivity to S mv/em ... $125.00

TYPE 53C—Dual-Trace Unit. Two identical amplifier chan-
nels, dc to 5 mc, 0.05 v/cm to 50 v/cm. Electronic switch-
ing triggered by oscilloscope sweep...or free running at
about 100 K¢ fsdbaen. B - =85S 38k s ma s ticda $275.00

Want more information? Use post card on last page.
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BASIC CHARACTERISTICS

Wide Sweep Range

21 calibrated sweeps from 1
ysec/cm to 5 sec/cm, accurate
within 3%. 5-x magnifier, ac-
curate and valid on all sweep
speeds, extends calibrated
range to 0.2 psec/cm. Full
range — 0.2 usec/cm to 12
sec/cm, continuously variable.
DC-Coupled Output
Amplifier

Less than 3 db down at 5 mc.
Adjusted for optimum transient
response with wide-band units
plugged in.

Advanced Cathode-Ray
Tube

Tektronix 5”7 flat-faced preci-
sion crt with 4-kv accelerating
potential provides 8 centi-

meters of linear vertical de-
flection.

Sensitive Horizontal
Amplifier
0.2v/cm to 20 v/cm sensitivity.

Versatile Triggering

Internal or external, with am-
plitude level selection or auto-
matic triggering.

Accurate Amplitude
Calibrator

Square wave, 0.2 mv to 100 v
in 18 steps, accurate within 3%.
DC-Coupled Unblanking

Vertical Beam Position
Indicators

Electronic Voltage
Regulation

TYPE 532 — $825.00 plus price of desired plug-in units.
Prices f.o.b. Portland {Beaverton), Oregon

TYPE 53D —Differential-input high-gain unit. DC to 350
kc at 1 mv/cm; passband increasing to 2 mc at 50 mv/cm.
Full range—1 mv/cm to 125 viem. . .. $145.00

TYPE 53E — low-level differential-input unit. 50 micro-
volt/cm to 10 millivolt/cm, calibrated. Passband 0.06
cycles to 60 kc. Maximum combined noise and hum, 7 uv
rms, with input grids grounded. . ............. $165.00

TYPE 53G—Differential wide-band unit. DC to 5 mc, 0.07
usec risetime. 0.05 v/em to 20 v/cm calibrated, with
separate attenuators for both inputs. Better than
100-to-1 common-mode rejection for the entire
passband cu . iwliissareeias 1hTadane $175.00

Be sure to see the Type 532 and
many other new Tektronix instru-
ments at the 1955 IRE show.

Tektronix, Inc.

P. O. BOX 831A, PORTLAND 7, OREGON
CYpress 2-2611 « Cable: TEKTRONIX

February, 1955 — ELECTRONICS



RELIABLE
RELAYS,
TOO!

When you need fast delivary on ~elays of
highest quality. investigate AMRECON®
general-purpose relays. They are avzilable
in current ratinzs up to 25 amp AT er DC
(:n all std. voltages); in a wide vari=ty of
contact arrangaments; anc with he-meti-
cally sealed or cus:-protected encloaures.

WRITE FOR CATALOG
AND DESCRIPTIVE BULLETIN R-10

AMERICAN RELAY & CONTROLS, Inc.
3633 Hcward 5t., Skokie, IN.

An OHMITE Subsidiary

You can’t afford the risk of failure in your

equipment. Insist on components of proven relia-

bility. In the modern Ohmite laboratories, Ohmite resistors

are tested and retested under the most grueling conditions so
that potential sources of trouble can be detected and eliminated.
And, Ohmite is constantly searching for new materials, new
processes, and new designs—to build Ohmite products that set
new standards of long life and trouble-free performance.

OHMITE

RHEOSTATS e RESISTORS e TAP SWITCHES

OHMITE MANUFACTURING COMPANY, 3610 Howard Street, Skokie, Hlinois (suburb of Chicago)
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WORLD’S LARGEST STOCK

What resistance components do you need in a hurry?
From a factory stock of several million resistors, rheostats,
and tap switches . . . in 1,859 types, sizes, and values . . .
Ohmite can make fast delivery in reasonable quantities to
meet your immediate requirements.

Furthermore, hy tailoring your specifications to these stock
items, you can always get speedy delivery that will help
you keep experimental and pilot production operations on
a smooth-running schedule.

To assist engineers and purchasing agents in making
their selection from this huge stock, Ohmite Stock Catalog
No. 24 contains complete, up-to-date information on all
Ohmite stock items. Resistance values, ratings, specifications,
and other helpful information are included.

NEED RELAYS? Get in touch with

American Relay & Controls, Inc.
3651 Howard Street, Skokie, [ll. ... an OHMITE Subsidiary

7925-5955

RESISTORS

Fixed and ‘'Dividohm"
adjustable wire - wound
types, 10 to 200 watts.
Also composition type.

RHEOSTATS

Ten stock sizes—25 to
1000 watts, All ceramic
and metal.

TAP SWITCHES

Rotary type. Five sizes
from 10 to 100 amp,
with from 2 to 12 taps.

SEND

FOR
STOCK
CATALOG
NO. 24

MANUFACTURING C€O.

3610 Howard St., Skokie, Hl. (Suburb of Chicago)



Inside this mobile ground station,
Canada CF-100, RCAF oll-weather interceptor for continental

MAGNETIC TAPE RECORDING
helps produce better designs faster

test flights of the Avro

defense, are "'seen”’ and "heard” with Ampex magnetic tape

recorders,

AVRO USES AMPEX MAGNETIC TAPE RECORDERS

‘A\ \ \ |') | < \ dt:gnafurc ofcgér_/;cf%on in O“agne“c Recorders

CORPORATION 934 CHARTER STREET, REDWOOD CITY, CALIFORNIA

At Avro Canada, as at all major flight test locations in the United
States, all test data transmitted by radio telemetry is permanently —
completely — and accurately — recorded on magnetic tape. This in-
volves 67 separate items of information per second — items such as
temperature, pressure, revolutions, acceleration, yaw and roll. The
data is "magnified” on playback at slow speed, permitting Avro engi-
neers and aerodynamists to critically study each parameter in gas
turbine and airframe designs.

The Aircraft Division of Avro Canada, Malton, Ontario is one of the many
diversified users of Ampex magnetic tape equipment for data recording.
Ampex recorders are widely preferred for special installations requiring
broad frequency response, precise timing, extreme stability of tape motion,
high shock resistance and reliable accuracy on transients. A wide variety of
models are available featuring pulse width, frequency modulated and direct
recording techniques. .. for airborne, mobile, rack-mount or console appli-
cations. .. in any frequency band from zero to 100,000 cycles per second.

Ampex 306 Recorder,
0 to 5,000 cps.

MAGNETIC RECORDING HAS MANY APPLICATIONS

Because magnetic tape data is convertible to any form (e.g.: oscillograph
traces, scope reading, computor feeds, control signals or punched cards),
many practical applications result. Examples are:

¢ Data Computing * Machine Control
* Test Cycling * Process Regulation
LET AMPEX EVALUATE YOUR SPECIAL NEEDS

Without obligation, find out whether “live memory"™ techniques can be ap-
plied to your operation, or ask for our 16-page illustrated bulletin. Contact
your nearest Ampex representative, or write or wire Dept. E-1892

* Advanced Research

BRANCH OFFICES: New York; Chicago;
Atlanta; San Francisco; Dayton; College
Park, Maryland (Washington, D.C. Area).

ELECTRONICS — February, 1955

DISTRIBUTORS FOR AMPEX INSTRUMENTATION RECORDERS: Radio Shack,
Boston; Bing Crosby Enterprises, Los Angeles; Southwestern Engineering & -
Equipment, Dallds and Houston; Canadian General Electric Company, Canada

Distributors of Ampex Audio Equipment listed in your phone directory,

Want more information? Use post card on last page. 33
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Designed primarily for use in
equipment where space is a factor.

Today a number one choice in military equipment.

Design engineers preferred choice in commercial application.

BLUE RIBBON—EXCLUSIVE FEATURES: BASIC CHARACTERISTICS:
1 « High temperature vitreous enamel coating, 1 » Higher wattage rating per unit space require-
crazeless, moisture resistant. ment.

2- Aluminum thru-bar—distributes heat more

uniformly along the entire length of the re- 2. Space reduction behind panel or mounting

sistor. surface.
3- Mounting studs—corrosion and rust resist- 3_ Stack mounting assembly.
ant.

4. Bracket assembly will not loosen under vi- 4' Light weight.
bration. 5
: ) = Lower induction.
5- Field tested welded construction.

a. Wire to Terminal 6
b. Terminal to Core s Conforms to MIL-R-26 specifications.

Order the original BLUE RlBBON 1st in performance

HARDWICK, HINDLE, INC. _— _—

Rheostats and Resistors
40 Hermon St., Newark 5, N. J., U. S. A. For more than a quarter of a century

34 Want more information? Use post card on last page. February, 1955 — ELECTRONICS
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Pinpoint your C-R tube design needs with G.E's
new catalog of Industrial and Military types!

Here is your working guide to cathode-ray tubes for industrial
and military applications! General Electric, a pioneer in basi<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>