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THE STANDARD OF COMPARISON FOR OVER 20 YEARS

HIGH FIDELITY
TRANSFORMERS

FROM STOCK...ITEMS BELOW AND 650 OTHERS IN OUR CATALOGUE B.

LINEAR STANDARD series
Linear Standard units represent the acme
from the standpoint of uniform frequency
response, low wave form distortion,
thorough shielding and dependability. LS
units have a guaranteed response within
1db. from 20 te 20,000 cycles.

Hum balanced coil structures and multi-
ple alloy shielding, where required, pro-
vide extremely low inductive pickup.
These are the finest high fidelity trans-
formers in the world. 85 stock types
from milliwatts to kilowatts.

HIPERMALLOY series

This series provides virtually all the
characteristics of the Linear Standard
group in a more compact and lighter
structure. The frequency response is
within 1 db. from 30 to 20,000 cycles.
Hipermalloy nickel iron cores and hum
balanced core structures provide mini-
mum distortion and low hum pickup. In-
put transformers, maximum level +10db.
Circular terminal layout and top and
bottom mounting.

ULTRA COMPACT series

UTC Ultra Compact audio units are small
and light in weight, ideally suited to re-
mote amplifier and similar compact
equipment. The frequency response is
within 2 db. from 30 to 20,000 cycles.
Hum balanced coil structure plus high
conductivity die cast case provides good
inductive shielding. Maximum operating
level is +7db. Top and bottom mounting
as well as circular terminal layout are
used in this series as well as the ones
described above.

OUNCER series
UTC Ouncer units are ideal for portable,
concealed service, and similar applica-
tions. These units are extremely compact
.fully impregnated and sealed in a
drawn housing. Most items provide fre-
quency response within 1 db. from 30 to
20,000 cycles, Maximum operating fevel
0 db. These units are also available in
our stock P series which provide plug-in
base. The 0-16 is a new line to grid trans-
former using two heavy gauge hiper-
malloy shields for high hum shielding.

SPECIAL UNITS
TO YOUR NEEDS

If you manufacture high fidelity
gear, send your specifications
for prices.

TYPICAL

UNITS

LS-10X Shielded Input
Multiple line (50 200, 250, 500/600, etc.)
to 50,000 ohms . multlple shielded.
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LS-19 Plate to Two Grids
Primary 15,000 ohms.
Secondary 95,000 ohms C.T.
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LS-S0 Plate to Line

T Tesesp T 15,000 ohms to multiple line ... +15 db.
— — level.
T e R e LS-63 P.P. Plates to Vaice Coil

CASE  LS-1 LS-2 LS.3

Primary 10,000 C.T. and 6,000 C.T. suited
to Williamson, MLF, ul.-linear circuits.
Secondary 1.2, 2.5, 5, 7.5, 10, 15, 20,
30 ohms. 20 watts. -

Length 3Ys” 4-7/16” 5-13/16~
width . 2% 31" 5~
Height 312 4-3/16” 4-11/16”
Unit Wt.3 Ibs. 7.5 Ibs. 15 Ibs.

L
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HA-100X Shielded Input
Multipte line to 60,000 ohm grid .. . tri-
alloy shielding for low hum pickup.

HA-106 Plate to Two Grids
15,000 ohms to 135,000 ohins in two secs
tions . .. 412 db. level

HA-113 Plate to Line
15,000 ohms to multiple tine . ..

level ... 0 DC in primary. e

Case H-1 H-2
HA-133 Plate (DC) to Line Length . . 235”7 3-9/16”
15,000 ohms to multiple line ... 41 . Width B 15/16" 2-13/16”

level .. 8 Ma. DC in primary. Height = = 313~ 3"

Unit Weight 2 Ibs. 5 Ibs.

pisporices,

acyrousc-o8

A-10 Line to Grid
Multiple line to 50,000 ohm grid.

A-18 Plate to Two Grids
15,000 ohms to 80,000 ohms, primary and
secondary both spht

A-20 Mixing Transformer ;
Multiple line to multiple tine for mixing
mikes, lines, etc. \,
A CASE
A-26 P.P. Plates to Line Length 17
30,000 ohms plate to plate, to multiple Width 117
line. Height 2.
Unit weight ... 1 tb.

0-1 Line to Grid
Primary 50, 200,250, 500/600 ohms to
50,000 ohm grid.

D-6 Plate to Twe Grids
15,000 ohms to 95,000 ohms C.T.

0-9 Plate (DC) to Line
Primary 15,000 ohms, Secondary 50,
200,250, 500,600.

OUNCER CASE

0-14 50: 1 Line to Grid Diameter (A
Primary 200 ohms, Secondary .5 megohm Height 1-3/16
for mike or line to grid. Unit Weight .. 1 o0z.

[0=14] "

T 30
FRERENCYSCICLES PUA SECOND.

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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power
ina
package
by SORENSEN

THREE PRECISION
POWER SUPPLIES IN
ONE CABINET, TO
HANDLE ALL OF YOUR
LABORATORY POWER
REQUIREMENTS.

This newest Sorensen concept —Power in o Package —is designed
to give the research man, technician, or designer a wide range
of power outputs, all from one compact cabinet.

The unit illustrated will provide regulated power, simultaneously, as follows:
0-G600 volts DC at 0-500 mils, regulated +0.25%; 6 or 7 volts DC at
1.5- 15 amps, regulated +0.2%; 110- 120 volts AC, 0- 1000VA load range,
regulated +0.1%.

Many packaged power variations are possible, depending on requirements. Practi-
cal combinations can include any of the following instruments.

AC Regulators High-Current DC High-Voltage DC
150VA 67 v @ 5,15, 40 amps 0-325 v, 0-125 ma
250VA 12v@ 5, 15 amps 0-500 v, 0-200 ma
500VA 28 v @ 5, 10 amps 0-500 v, 0-300 ma
1000VA 6/12 v @ 5/10 amps 0-600 v, 0-500 ma
2000VA Dual 350 v to 60 ma
3000VA

1000VA .at +0.01% reg.

In addition, =0.01% frequency control in an auxiliary unit: 400 cycles ut
250V A or 1000V A; 60 cycles at 1000V A.

Consult our engineers for other power packages, comprising such instruments as
Rangers, AC meter calibrators, DC voltage reference standards, inverters, higher
capacity regulators and power supplies than those indicated above. Sorensen & Co.,
Inc., Stamford, Conn. In Europe, Sorensen A.G., Gartenstrasse 26, Zurich 2,
Switzerland.

Sorensen & Co., Inc,, ‘ Attach to your business or professional letterhead
375 Fairfield Ave., )

SORENSEN

Please send me further information on
Power in a Package and also a copy forense" & Co., Inc., 375 Fairfield Ave., Stamford, Conn.
of your latest catalog. 7

2 Want more information? Use post card on lost page. November, 1954 — ELECTRONICS
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Operational Advantages
of the Decade Oscillator

Many advantages accrue from this type of RC Oscillator
once the operator’s initial prejudices towards an unusual
system of tuning have been overcome.

T is a psychological fact that the

merits of a new design, measure-
ment technique or apparatus are not
appreciated to their full value, if at
all, until the new device is withdrawn
and the old, which it superseded, is
forced upon the user. As a rule it is
difficult to persuade him that his old
methods were as unsound as this
comparison indicates; he will advance
a great variety of arguments to
demonstrate that he was justified in
using his older techniques, that the
tests used in the comparison were
unreasonable—that, in fact, he does
not wish to be persuaded.
This is particularly true of the decade
oscillator — a specialized form of
resistance-capacitance tuned oscil-
lator. RC oscillators have been in
common use for some years, the
frequency being altered by means of
a two-gang variable air capacitor.
In this way a range of 10: 1 can be
covered with reasonable accuracy.
The Decade Oscillator, on the other
hand, has been designed as a pre-
cision instrument: it does not employ
calibrated frequency scales: instead
the frequency of oscillation is con-
trolled by, and read directly from, a
seriecs of ‘decade’ dials just as
resistance is read from the dials of a
decade resistance box. This avoids
the residual errors introduced in
setting a dial to a graduation or in
interpolating between graduations.
Moreover, there is no ‘calibration
chart’; the frequency can in general
be read to 4 figures direct from the
decade dials.
But the full advantages of this type
of oscillator do not appear at once

Typical of the best in current design is the Muirhead-
Wigan D-650 decade oscillator covering Ic/s to 111,100c/s
with a frequency accuracy of + 0.29, or - 0.5¢/s.

to the user, more particularly if he is
accustomed to beat-frequency oscil-
lators : he tends to feel hampered by
the step-by-step frequency changes.
The smooth adjustments possible
with the BFO are, of course, abso-
lutely necessary for certain measuring
techniques; this field the decade
oscillator does not pretend to cover.
But once the wuser has become
accustomed to setting a frequency
directly from a series of decade dials,
and then dismisses from his mind any
doubts as to frequency drift, he
begins to appreciate the special merits
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Loss measurements in a filter passband show that
ten-cycle or even smaller frequency-increments are
needed if exact detail is required.
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Measurements made on aselective amplifier. Symmetry
of RH. & L.H. curves indicates high accuracy of
oscillator settings.

of the apparatus. If he, further, has
occasion to examine, in detail, the
cut-off of a filter or the peak of a
resonance curve, to take only two
cases, he should find the decade
oscillator well adapted for the pur-
pose : setting of frequency to 4 figures
is a matter of seconds, and highly
accurate incremental changes in fre-
quency are available in either minute
or large steps as the test may require.

WRITE UNDER YOUR LETTER-
HEAD FOR DESCRIPTIVE
BROCHURE
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Latest Previous Year Latest Previous Year
Month Month Ago Month Month Ago
RECEIVER TV AUDIENCE
PRODUCTION (Source: NBC Research Dept.)  Sept.’'54 Aug. ‘54 Sept. ‘53
(Source: RETMA) Aug. ‘54 July 54 Aug. '53 TV Homes, total 31,274,000 31,036,000 25,233,000
Television sets, total ... 633,387 306,985 603,760
With UHF ... ... .. .. 93,404 57,838 - BROADCAST STATIONS
N golor sets . .I.. L. 782.2‘.)9 32 - (Source: FCC) Sept. ‘54 Aug. ‘54 Sept. '53
adio sets, total ...... : 438,061 R TV stations on air. .. ... 428 413 288
With F-M ... 15,936 8,622 31,665 TV stations CPs—not on air 150 165 246
Hlome S€t§ ........... 280,6(7)7 150,002 299,939 TV stations—applications® 167 175-¢ 315
Sl s aaoos e SEp Ll 169,301 A-M stations on air. ... 2,616 2,603 2,488
ortable sets ......... 274'0(1) 39,447 145,460 A-M stations CPs—not on air 121 113 113
Auto sets ............ 5,008 191,512 376,937 A-M stations- -applications* 137 133 183
F-M stations on air. ... 559 561 571
RECEIVER SALES F-M stations CPs—not on air 14 10 21
{Source: RETMA) Aug. '54 July '54 Aug. ‘53 F-M ztiantng:;ri-sgphcatlons* . 3r 5
Television sets, units . .. 484,533 368,634 430,101
Radio sets (except auto) 447,025 411,197 491,431 COMMUNICATION AUTHORIZATIONS
(Source: FCC) Aug. ‘54 July ‘54 Aug. ’'53
RECEIVING TUBE SALES Aeronautical .......... 40,695 40,708 41,541
(Source: RETMA) Aug. ‘54 July ‘54 Aug. ‘53 Marine .. ... ..., .... 47,360 46,621 42,578
Receiv. tubes, tetal units 35,167,272 24,208,512 38,600,494 Police, fire, etc. ..... .. 16,109 15,926 13,966
Receiv. tubes, value.... $24,002,391 $18,082,753 $26,886,528 - Industrial ... .. R 22,132 21,867 18,364
Picture tubes, total units 855,191 514,346 879,169 Land transportation . ... 6,982 6,925 6,148
Picture tubes, value. ... $17,941,034 $10,102,903 $21,736,186 Amateur .. ... L. 121,762 120,409 113,341
Citizens radio ......... 8,143 8,093 3,937
Disaster ............. 305 305 251
SEMICONDUCTOR SALES Experimental ......... 600 592 469
July ‘54 June ‘54 July ’53 Common carrier .. ..... 1,699 1,661 1,287
Germanium diodes
Silicon diodes % ....... 608,446 960,112 742,102 EMPLOYMENT AND PAYROLLS
(Source: Bur. Labor Statistics)  July ‘54 June '54 July '53
————CQuarterly Figures——— Prod. workers, comm. equip. 342,700-p 337,500-r 406,800
Latest Previous Year Av. wkly. earnings, comm. . . $67.47 -p $68.51 $65.34
TRIAL Av. wkly. earnings, radio...  $67.03 -p  $67.32 -+ $63.50
%’TJ%ESSALES Quarter Quarter Ago Av. wkly. hours, comm. . . .. 39.0 -p 39.6 39.6
Av. wkly. hours, radio. .. .. 392 -p 39.6 -r 39.2
(Source: NEMA) 2nd ‘54 1st ‘54 2nd ‘53
Vacuum (non-receiving) $9,851,020 $8,971,335  $10,400,000 STOCK PRICE AVERAGES
Gas or vapor ........ R TAIED $4,589,239 $3,300,000 (Source: Standard and Poor's) Sept. '54 Aug. '54 Sept. '53
Phototubes . ........ N.R. N.R. $700,000
Magnetrons and velocity Radio-tv & electronics ... ... 3494 354.8 265.5
modulation tubes ... $16,429,553 $16,135,274  $10,500,000 Radio broadcasters ......... 3816 381.3 263.1
Gaps and T/R boxes. .. $1,914,313 $1,517,426 $1,700,000 p—provisicnal; r—revised
N.R.—not reported
FIG“RES UF THE YEAR TOTALS FOR FIRST EIGHT MONTHS
1954 1953 Percent Change 1953 Total
Television set production 3,785,519 4,754,285 —20.4 7,214,787
Radio set production 6,110,119 8,932,638 —31.6 13,368,556
Television set sales 3,658,927 3,546,407 + 3.2 6,375,279
Radio set sales {except auto) 3,269,115 3,875,293 —15.6 7,064,485
Receiving tube sales 225,084,844 308,222,911 —26.9 437,091,555
Cathode-ray tube sales 5,326,775 6,710,440 —27.3 7,582,835
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electronics—November ¢ 1954

Swing To Transistors Gathers Momentum

Pocket-sized set uses four
transistors and special minia-
turized components

NEW MARKETS for manufacturers
c¢f transistors and miniature com-
ponents opened this month as an all-
transistor portable broadcast re-
ceiver was introduced. For other
transistor applications see p 6.

Scaling 3 x 5 x 11} in., the unit
weighs less than 12 oz and sells for
under $50. The manufacturer, Re-
gency of Indianapolis, has promised
availability this month.

» Design—The receiver uses four
npn  grown junction germanium
triodes. One is the mixer oscillator,
two are i-f amplifiers and one is
the audio amplifier. A germanium
diode detector is used. Power gains
of 34 and 40 db are achieved in the
i-f and audio stages respectively.

ELECTRONICS — November, 1954

Miniaturized components include
a tuning capacitor, transformers,
volume control, loud speaker and
ceramic capacitors.

The receiver is assembled by a
semi-automatic process employing
printed wiring and dip-soldering
techniques. A single miniature bat-
tery powers the unit.

Suppliers of special components
include: Texas Instruments (tran-
sistors and output transformer)
Jensen (speaker), Radio Condenser
of Camden (tuning capacitor),
Vokar Corp. of Dexter, Mich. (i-f
transformer), Chicago Telephone

Supply Co. (volume control) and
Centralab, a division of Globe Union
of Milwaukee (ceramic capacitors).

» Trends—Experimental transis-
torized receivers appeared some
years ago and since then several
manufacturers have been working
on a design for the consumer
market.

Principal stumbling block has
been cost—largely the cost of the
transistors themselves. Several
manufacturers indicate that they
have all-transistor radios in ad-
vanced development stages.

How Manufacturers Use Engineers

Industry has second highest
number of engineers per 1,000
employees but uses fewer aides

SOLUTION suggested by some indus-
try observers for the shortage of
electronic engineers has been to
make more efficient use of grad-
uate engineers by greater utiliza-
tion of engineering aides.

How the electronics industry
compares in this regard with other
industries is shown in a recent
study by the Labor Department.
It shows that while the industry
employs more engineers per thou-
sand workers than nearly all other
industries surveyed, it utilizes
far fewer engineering aides:.

» Chart—Standing of the indus-
try’s engineers compared to those
in three other closely allied man-
ufacturing fields is indicated in
the chart. For all the industries
covered in the study, the ratio
of engineers to total employees
ranged from 4 engineers per 1,000
employeces in the tin can and tin

www americanradiohistorv com
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ware industry, to 39 per 1,000 in
communications or electronics
equipment and 41 per 1,000 in air-
craft.

> Aides—For all companies sur-
veyed, the number of supporting
technicians employed per 100
engineers averaged 120, made up
of 55 aides and 65 draftsmen. Com-
munication equipment firms along
with electric lamps, electrical gen-
erating and related apparatus, air-
craft and electrical appliances



INDUSTRY REPORT—Continued

were among the fields that em-
ployed the fewest technicians rela-
tive to the number of engineers
employed.

Ship and boat building and re-
pairing was the industry with the
highest ratio of technicians to
engineers, an average of 103
engineering aides and 181 drafts-
men per 100 professional engi-
neers. Only electric lamp com-
panies with 26 engineering aides
per 100 engineers and electrical
appliances with 40 aides per 100

engineers utilized technicians to
a lesser extent than electronic
companies.

Other companies in the survey
employed from 48 to 103 engineer-
ing aides per 100 engineers. In
utilizing draftsmen the electronics
industry was lowest except for
electric lamp makers who em-
ployed an average of 12 draftsmen
per 100 engineers. All other firms
covered in the survey employed
from 33 to 181 draftsmen per 100
engineers.

PRINTED wiring boords mounhng transistors replace conventional circuits, as . . .

Computer Saves Space and Power

Experimental equipment em-
ploys 2,200 junction transistors
to replace 1,250 electron tubes

USE of transistors in an experi-
mental electronic calculator indi-
cates a design trend that may de-
velop an even wider market for
semiconductor devices.

The all-transistor machine is
comparable in function and capa-
city to the IBM 604—a medium-
sized machine of which over 2,000
are in use. The new machine
realizes a 50-percent saving in
space and a 95-percent saving in
power. More than 2,200 pnp junc-
tion transistors mounted on 595
printed wiring boards replace 1,250

6

electron tubes used in the standard
604 computer.

» Advantages—The all-transistor
machine, whose development was
noted some six months ago (En-
gineers Develop New Transistor
Uses, ELECTRONICS, p 6, Apr.
1954), consumes only 310 watts
against 6.2 kw for the electron-
tube model. A much smaller power
supply is employed and no cooling
blowers are required. Use of
printed wiring boards permits
automatic error-free assembly.
The computer is not presently
intended for commercial produc-
tion. Engineers indicate that the
transistorized machine presently
costs considerably more than the

www americanradiohistorv. com

corresponding model using elec-
tron tubes.

Introduction of the all-transistor
computer marked the opening of
IBM’s 179,000-square ft research
laboratory in Poughkeepsie, N. Y.

» Other Products—Other recently
announced items using transistors
include a transistorized tape re-
corder and a portable radio re-
ceiver. On display at the WES-
CON show in Los Angeles were
three transistorized instruments
including a General Radio micro-
phone calibrator using an audio-
frequency oscillator — the first
commercial instrument applica-
tion.

Video Tape Recording
Makes Headway

Two companies advance plans
for commercial debut of the
equipment

PROGRESS in the recording of video
signals on magnetic tape was indi-
cated last month when the two
leading proponents of the method
announced plans for the use of the
equipment. The Electronics Divi-
sion of Bing Crosby Enterprises
plans to deliver a wide-band re-
corder to the Air Arm Division
of Westinghouse in December for
ultimate use by the Air Force in
an airborne flight testing program.
RCA plans to test its experimental
tv tape equipment under actual
operating conditions at NBC in
December. Results of the tests will
be used to make further refine-
ments in the system.

» Technical—The recorder for the
Air Force is similar to the tv tape
recorder that was demonstrated
by Bing Crosby Enterprises. It
represents the first commercial ap-
plication of the head construction
and drive techniques developed by
the company over the last five
years for tv tape recording.

Tape speed on the Air Force
equipment is higher than that used
in the tv tape recorder, although
the transport mechanism and head

construction for the new machine
(Continued on page 8)
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Sylvania Offers You...

ANEW COMPACT DIODE LINE

Smaller Size...Greater Stability...

e

New improved
Sylvania T-1 Diode.
Actual size only

.125 inches in diameter.

In keeping with today’s trend toward miniaturization
in set and circuit designs, Sylvania offers a complete quality
line of compact crystal diodes with improved stability.

Thesc new components measure only .125 inches in di-
ameter . . . require only 1/6th the space of former units.

At the same time, due to advanced manufacturing tech-
niques and Sylvania’s new automatic precision equipment,
they provide far higher performance records.
' With these tiny diodes, you can be assured of more uni-
) form characteristics and closer tolerance limits . . . even

on large quantity orders.
Sylvania Electric Products Inc., 1740 Broadway, New York 19, N. Y.

This new T-1 Series also has recently passed MIL-E-

1B moisture-resistance tests. Now available in capacities

v for every need. For full details write to Dept. 4E-1611,
Sylvania today!

In Canada: Sylvania Electric (Canada) Lid.
University Tower Building, St. Catherine Street, Mantreal, P. Q. Another reason why it pays to specify Sylvania!
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INDUSTRY REPORT— Continued

are basically the same.

According to J. E. Hinds, Jr.,
eastern sales manager, the wide-
band recorder has been designed
to meet a growing need for an in-
strumentation tape recorder to be
used in radar evaluation and in
pulse spectrum, phase and timing
analysis. It uses a total of 5 tracks
on one-half inch recording tape.
Featuring an extremely accurate

tape transport mechanism, the
wide-band recorder also circum-
vents the effect of tape drop-outs
by employment of discriminatory
elements in the playback equip-
ment.

» Parts—Major units of the air-
borne wide-band recorder are the
tape transport mechanism and
power supply for both recording

and playback, recording circuits
and playback circuits. The tape
transport mechanism is 40 inches
high, 17 deep, 19 wide and weighs
160 pounds.

The recorder’s power supply
measures 16 by 20 by 15 inches and
weighs 100 pounds. The recording
equipment consists of two units,
each 10 by 20 by 13 inches and
each weighing 35 pounds.

New Uses Expand Lie Detector Market

Deception tests for employees
and job applicants cut petty
theft losses in industry

ELECTRONIC techniques for getting
right answers without leaving a
mark on the body have been used
in police labs for many years. Al-
though most courts don’t accept
such evidence, information ob-
tained has helped narrow lists of
suspects and lead police to ac-
ceptable forms of evidence.
Leading instrument for detect-
ing deception is the Keeler Poly-
graph, sold for around $1,200 by
Associated Research, Inc. of Chi-
cago, This uses five tubes and has
three separate channels for record-
ing breathing, pulse rate and skin
resistance during carefully plan-
ned questioning. About 500 of

these are in use by state and city
police, sheriffs’ offices and district
attorney offices.

Simpler

one-channel instru-

test
setup, using pressure cuff, chest band
and wrist electrodes

Typical industrial  polygraph

ments, essentially high-range chm-
meters for measuring skin resist-
ance, are also on the market but
are rarely used in police work be-
cause it is easy to suppress one’s
emotional response.

» Accuracy of Tests—Interpreta-
tion of results is the most import-
ant factor in accuracy of lie de-
tector tests. The three-channel
machines themselves are essenti-
ally infallible, but human opera-
tors are not. They must phrase
special relevant and neutral ques-
tions for each particular situation
and interpret resulting chart devi-
ations even when a recalcitrant
suspect deliberately lies to every
question. The limiting factor in
expanding the police market is the
availability of trained operators.
To get greater accuracy, a re-
search team at State College of
Washington recommends use of
more elaborate circuitry for mon-
itoring blood volume, pulse wave

B

Proposed photoelectric ear clip for
monitoring oxygen in blood of suspect
to detect lies

www.americanradiohistorv.com

velocity through the body and
oxygenation of the blood, because
these change with emotional stress
almost independently of conscious
efforts to deceive. The improved
sensitivity would give increased
accuracy in testing subjects whose
responses are inherently weak, but
this advantage must be weighted
against increased complexity of the
equipment.

» Industrial Uses—Defense plants
used lie detectors routinely during
the last war as part of a program
for screening out subversives and
many have continued this practice.
Another use was to reduce thefts

of small but costly tools.
Although some plants have their
own machines, most utilize the
services of some 50 private lie-de-
tecting practitioners who bring in
their own machines. A typical test
takes 5 to 10 minutes and costs $10
and up per person, depending on
thoroughness and the number of
(Continued on page 10)

Proposed r-f electrodes for monitoring
blood volume changes during emo-
tional reactions
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IT’S SPRAGUE FOR
Ceramic Capacitors

‘RING’ CERAMIC CAPACITORS
to clean up chassis

EVERY TYPE AND RATING FOR
SMALL OR LARGE PRODUCTION RUNS!

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

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

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

WIDELY-USED CERAMIC CAPACITORS
SPRAGUE ELECTRIC CO. ' =iy for electronics, radio, and TV

35 Marshall St., North Adams, Mass.
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Sprague, on request, will
provide you w