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Ultrasonic ranging unit
gives radar-type oscillo-
scope presentationon |
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COMMERCIAL GRADE
POWER COMPONENTS

CG power components are conserva- }w
tively designed for iong, continuous =
duty, life. Their rugged mechanical ]
structure is matched by high insu- 1 !
lation safety factors permitting %
250% applied voltage tests.

COMMERCIAL GRADE
AUDIO COMPONENTS

UTC CG audio units provide exceptional reliabil-
ity at moderate cost. Units are fully compound
sealed in rugged drawn cases and cover all audio
applications fram hum bucking input units to
high level modulation transformers.
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Type -
No. Application HighVolt.  DC valt. DC ma. Filaments Type No. Application Pri. tmped. Sec. Imped.
CG-301 Plate 580-530-300-0 475/825/ 420 CE-131 |Interstage, 1 plate to 1 grid 15,000 135,000 3:1 ratio
~-300-530-580 250 CG 132 Interstage, 1 plate to 2 grids 15,000 135,000 CT 3:1 ratic overall
gg;g: ::3:8 9286738-00'7;%350 ;ggf;goo :gg CG-134  Input, Tine to 1 grid humbucking 50, 200, 500 80,000
- ate 3500-3000- -0 0/ ixi 3 00, 500
-2400-3000-3500 2000 gg :3; i Tri i 50'020%0' w0 28' goo' 500
CG-315 Bias Tapped for any DC voltage from 15 to 100 volts within 6%-250ma =TAAN e R Hldln ™ 15 =t b
C6-422 Povger ‘.‘33555.346355'0 125 5&'33\'*“5‘5‘\“ TE19  Output, 6V6, Triode:6L6, 5881  6,000,/10.030 500, 20C, 16,
Bias 125-0-125 25 2.5VCT-5A il [ - = 53605-2::)'01.56
CG-33  Filament 2000V Test 500V working 6.3VCT-2A ER2L5, GRad, DLk StEL 9,000 NI A
Induct. Henries DC Resist. Test C\P-1 Varimatch outputs for P.A. 3000, 5080, 6000, 7000, 500, 200, 16,
Type No. Application at rated DC ma. Ohms B DC ma. Voltage 12 watts 8000, 10000, 14 000 &5 815
€G-40 Filter Choke 10 110 200 1750 CVP-2  Varimatch output for P. A. 3000, S0K0, 6000, 7000, 500, 200, 16,
CG-44 Filter Choke 30 400 160 1750 30 watts _ 8000, 10,000, 14 000 3, ) L
CG-48C Filter Choke 50 2200 50 1750 CuM-0  Varimateh modulator, 12 watts 500 to 20,000 39,000 ta 300 _
FROM RUGGED, RELIABLE TRANSFORMER COMPONENTS FOR
STOCK

... These items and
650 others in

our catalog B

INDUSTRIAL
APPLICATIONS

STEPDOWN
TRANSFORMERS

These autotransformers are a conve- The perfect answer to abnormal or fluctuating line
nient means for adapting 110/120 voltage. Adjust switch so meter reads at red line and

volt appliances to 220,240 volt cir- y £ & you know your equipment is working at correct volt-
Cuits. Units come with 6’ cord and i

LINE VCLTAGE ADJUSTERS
WITH METER

age
female receptacle.
Sec. wgt,
Type wet. No. _ Pri_r_n_ary_v_ultages . g Volts Watts L__W_M_Lliq
No. Application LW _H Lbs. _R78 60,70, 80, 90, 100, 110,120, 130, 140 115 150 7 4 4% _ 6.
R-41 85 watt capacity 2% 2% e 4 R-T9 60, 70, 80, 90, 100, 110, 120, 130, 140 115 300 7 4 4% 9
R-42 125 watt capacity i 3 3k 5 _RBO_ 60, 70, 80, 90, 100, 110, 120, 130, 140 115 600 10% 4 4% 13
T R-43 175 watt capacity 3 3y 3% 5% _R-41_ 60, 70, 80, 90, 100, 110, 120, 130, 140 115 1200 10% a4y 21
“R-4a _ 250 watt capacity 3% 3% 3% 6% R-£3 160, 170, 180, 190, 200, 210, 220, 230, 24C 230 _ 150 7 4 4% 6
R-45 500 watt capacity 4% 3% 454 12 _RE4 160, 170, 180, 190, 200, 210, 220, 230, 24C__ 230 300 7 4 4% §
R-46 1200 watt capacity 6% 3% 45 18 R-E5 160, .70, 180, 190, 200, 210, 220, 230, 240 230 600 10% 4 4% ETN
P64 (2500 watts, no cord  10%2 4% 6% 30 _R-E6 160, 170, 180, 190, 200, 210, 220, 230, 240 _ 230 1200 10% 4 4% 21

ISOLATION
TRANSFORMER

Excellent units for isolating line
noise, AC-DC sets, etc, Full ele:-
trostatic shielding . . . 6’ cord
and female receptacle.

VOLTAGE BOOSTERS for TV
and AIR-CONDITIONERS

Ideal means for accommodating units to low line
voltage conditions. Complete with cord and recep-

1 [+
tacle . . . boosts line voltage 10%. TNYg_e Rating 1
R72 40 watts 234 2 3Ys 4
Type wet. R-73 100 watts 3% 3 3% 6
No. Rating L W H  Lbs. R-74 250 watts 1% 3% 4% 12
R-75 600 watts 6% 3% 45 20
R87 3A 350W. 3% 2 2 2 R-76 1200 watts 8% 4k 5% 30
R88  18A. 2KW. 3% 4% 4% 12 R-77 2500 watts 12 7 9 70

(no-cord)

SPECIAL UNITS TO YOUR NEEDS ... SEND US YOUR SPECS., FOR PRICES.

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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CANCER DETECTOR—Equipment developed by Dr. J. J. Wild and John M.
Reid of St. Barnabas Hospital, Minneapolis, under sponsorship of U. S.

Public Health Service (See p 174)
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SILVER ANNIVERSARY — In
April, Electronics begins its 26th
year of publication. Charter sub-
scribers have received 300 regular
issues and 9 Buyers’ Guides through
March.

Checking our own bound volumes
we find that some pages or sections
have been omitted. Because of this,
an exact count of total pages is not
easy to make.

Placed on one shelf, however,
our volumes extend to a length of
11 feet, 2 inches. We wonder how
this compares with other complete
libraries.

Comments will be welcome.

NICE SUMMARY—A number of
readers contacted this month in
our continuing survey of subscriber
likes and dislikes ask for a one-
paragraph abstract right at the
beginning of featured papers.
We're attempting to meet such re-
quests in our own way, as con-
trasted with the association jour-
nal approach.

The bank or deck head set in
fairly large type near the title or
headline is as descriptive of what
is in a paper as ELECTRONICS’ edi-
tors know how to make it. Authors
are asked for additional illustra-
tions in many cases and we try to
make the pictures and drawings and
diagrams tell the story. Finally,
where a subject is particularly
complex you will often find that
boxes or panels of type point it up.

No pointing up whatever was re-
quired for a recent headline ap-

electronics
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TALK

pearing in one of our departments.
It read: *“‘Shape Factor as a Cri-
terion of Skirt Selectivity.”

SUBMERGED ARTIST—When we
received the story on underwater
television for testing efficiency of
fish nets (p.26, this issue), a draw-
ing illustrating the technique ac-
companied the material. The artist’s
signature, being examined by three
finny denizens of the deep, and the
words “Who he?” puzzled us.

Checking with Washington editor
Gladys Montgomery, we found that
the artist is J. R. R. Harter, en-
gineer with BuShips, U. 3. Navy.
He did the sketch while talking to
her. His original drawing is re-
produced on this page.

Readers have met him before,
under water, right on the front
cover for January. But we don’t
blame anyone for
him.

not recognizing
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Electronics and Experimental Diving Groups at BuShips used tv and fishing equipment

shown above for rating nets (see p 26).

“otter boards” to our lexicon

PERFECT TIMING—Art Hunger-
ford, television manager at General
Precision Labs, tells us he phoned
all over the country to track down
a flat television picture tube. He
was told by a west coast contact that
such a tube was described in
ELECTRONICS,

It was (p 7, Feb. 1955), in the
issue sitting right on his desk, de-
livered a few moments before,

FEEDBACK—Newspapers report
that the Air Force is working on a
crash beacon and triangulation
system to bring help to planes that
crack up.

One of our readers (p 414,
May, 1953) pointed out the need for
such equipment and made a few
suggestions concerning its design.

Newspapers might note that,
after location, a rescue boat can be
dropped by an airplane, engine
started and boat steered to men in

We have added “irogs”,

“danemos” and

water by remote control from the
plane. (ELECTRONICS, p 130, Mar.
1954)

ACCESSORY PROBLEM-—Photo-
graphs of the laboratory model
transistor radio receiver (p 159,
this issue) were taken in our own
studio while the set was in transit
between Raytheon’s laboratory in
Newton, Mass. and the :manufactur-
ing plant in Chicago.

We managed to borrow the re-
ceiver for a few hours, persuaded
our 30th floor receptionist to pose
with it, and matched the pose and
appearance of the picture supplied
to us of the production receiver.
(See p 10, Feb.)

We did not, however, attempt to
match the pose and photo that some
newspapers ran. Designed to accent
safety of battery operation, it
showed the set being tuned by a girl
in a bathtub.
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WHEN YOU NEED

PRECISELY REGU

accurate * dependable ¢ economical

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

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

Models available ( indicate It & current) E-6-5A, E-6-15A, E-6-40A, E-6-100A, E-12-5,
E-12-15, E-12-50, 5285 52810 E-28-30, 52870 E-28-150, 54815 E'|25'|0 E-200.5,

ELECTRICAL CHARACTERISTICS
input 95-130 VAC, 14, 50-60 cycles. 120/208, 3¢, 4-wire wye for the E-28-150. The E-28-70
requires 190/260 1¢» power.
Reg. accuracy “+0.2% against line, =0.2% against load.

Ripple Varies to 1% RMS max. under worst conditions.
Load range 1/10 to full load.

Output range Adjustable =10%; down to 20% ot lesser accuracy.
Recovery time 0.2 seconds on all models up to 1 KW rating, increasing to 0.5 seconds at 10 KW.
Note: A’ models output either 6 or 7 volts. *Reg. U.S. Pat. Off.

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

ELECTRICAL CHARACTERISTICS

input 95-130 VAC, 14, 50-60 cycies for SR30 and SR100.
190-260 VAC, 1, 50-60 cycles for the SR2.

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

TUBELESS NOBATRONS Sorensen is aware of the advantages

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

Model SR2 ELECTRICAL CHARACTERISTICS
Model MAG6S MA640 MA2850
Input, VAC, 60, 105-125, 1¢ 105-125, 1¢» 190-230, 3¢), 4-wire, wye
Output, VDC 6, adj. =10% 4.5-7.7 adj. 23-32 adj.
Load range 0-5 amp. 0-40 amp. 0-50 emp.
Ripple 1% max. 1% max. 3% max. Model §
Reg. accuracy +1.0% for any combination of line and load. MAG40
Recovery time 0.2 sec. 0.15 sec. 0.5 sec.

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

SORENSEN

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

4 Want more information? Use post card on last page. March, 1955 — ELECTR’ONICS
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The
scientific approach

to

=== vibration measurement

The D-489 MUIRHEAD-PAMETRADA WAVE ANALYSER

You may examine this instrument at the I.R.E. Show

Booth No. 490, New York, March 21-24 1955,

and discuss its applications with our engineers.
‘>: YITH the Muirhead-Pametrada Wave Analyser the localization of obscure vibrations can
be carried out systematically. Designed specifically for such measurements, this instrument
covers a range of 19*-21,000c/s with a frequency accuracy of --0.5%, over most of the range. Its high
selectivity enables component frequencies close to one another to be measured; the flat top of
the tuning characteristic can be varied to simplify measurements of fluctuating frequencies; and
the 1/3 octave filter characteristic enables predominant vibration components to be rapidly

located. In almost every branch of engineering there is a use for this novel instrument.

rEATURES

Operates as a tuned band-pass filter — not on the hetero-
dyne principle.
Frequency accuracy + 9, over most of range.

High selectivity characteristic for greatest discrimination

against adjacent frequencies.

1/3rd octave filter characteristic for noise measurement or
rapid localization of principal vibration components.

Band-pass characreristic for measurements when frequency
is fluctuating.

Output frequency is that of the selected component and
is available for oscilloscope viewing.

*Additional unit extends useful range down to 2c/s.

THIS BROCHURE

VIBRATION MEASUREMINT

VIBRATION MEASUREMENT a0

WAVIIORM ANALYSIS

AND
WAVEFORM ANALYSIS

FREE ON REQUEST

MUIRHEAD & CO. LIMITED - BECKENHAM + KENT - ENGLAND

Sales & Service U.S.A.

MUIRHEAD INSTRUMENTS INC - 677 FIFTH AVENUE -

ELECTRONICS — March, 1955

NEW YORK 22 - N.Y.

Want more information? Use post card on last page. 5

www americanradiohistorv com
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1948 1949 1950 1951 1952 13153 1954
Latest Previous Year Latest Previous Year
Month Month Ago Month Month Ago
RECEIVER TV SETS INSTALLED
PRODUCTION (Source: NBC Research Dept.)  Dec. 54 Nov. ‘54 Dec.'53
(Source: RETMA) Dec. ‘54 Nov. ‘54 Dec. ‘53 Total sets.............. 32,996,000 32,262,000 26,973,000
Television sets, total . .. 833,423 858,501 449,787 -
With UHF ... ... 129,181 168,563 139,657 BROADCAST STATIONS !
Color sets N.R. N.R. - (Source: FCC) Dec. '54 Nov. ‘54 Dec. '53
Radio sets, total . 1,261,575 1,098,725 1,101,115 TV stations on air 439 P 758
With F-M 22,055 17,364 39,171 A !
TV stations CPs—not on air 137 141 211
Home sets .. ...... 300,023 327,973 514,428 :
; TV stations — new reguests 19 18 172
Clock radios ... ... .. . 312,967 272,583 117,672 A-M stations on air 2 669 2650 2521
Portable sets ... ... ... 109,001 93,716 103,931 A-M stati CPs—not on ai ! ! !
[ p— 539 584 404.453 e i -M stations CPs—not on air 105 112 115
# . A-M stations—new requests 172 174 4
F-M stations on air . 552 554 560
RECEIVER SALES F-M stations CPs—not on air 7 11 20
(Source: RETMA) Dec. 54 Nov. ‘54 Dec. ‘53 F-M stations—new requests 8 3 178
Television sets, units ... 1,093,702 779,105 774,856 COMMUNICATION AUTHORIZATIONS
Radio se* t 1,158,
adio se's (except auto) 58,588 669,166 1,456,008 (Source: FCC) Nov. ‘54 Oct. 54 Nov. ’53
Aeronautical ... ... .. .. 40,737 39,873 42,667
RECEIVING TUBE SALES Marine ... .......... 48,255 48,116 43,455
(Source: RETMA) Dec. '54 Nov. ‘54 Dec. '53 Police, fire, etc. ..... .. 16,757 16,546 14,478
Receiv. tubes, total units 37,908,894 38,781,863 23,404,026 Industrial ..... EEREREE 22,742 22,579 10255
Receiv. tubes, value ... $27,391,916 $27,618,868 $17,832,387 Land transportation 7,127 07 200
Picture tubes, total units 1,009,398 1,157,866 644,287 Amateur ... 126,021 124,563 114,665
Picture tubes, value $20,521,562  $27,140,693 $14,801,856 Qe THID ponx 9116 8,945 R00
Disaster ... ... ..., 306 306 254
Experimental .. . ... . 636 627 495
SEM|CONDUCTOR SALES Common carrier ... .. .. 1771 1,737 1,392
Nov. ‘54 Oct: '54 Nov. '53
Germanium diodes, units 1494314 DT — EMPLOYMENT AND PAYROLLS
Silicon diodes, units Y D ! (Source: Bur. Labor Statistics)  Nov. ‘54 Oct. '54 Nov. '53
Prod. workers, comm. equip.  386,800-p 300,800-r 414,300
————Quarterly Figures——— Av. wkly. earnings, comm. . . $70.99-p $70.88-r $67.26
L p v Av. wkly. earnings, radio. . . $69.02-p $69.32-r $66.23
atest revious ear Av. wkly. hours, comm. . .. 40.8 -p 40.5 39.8
INDUSTRIAL TG ¢ , comm.. .
go Av. wkly. hours, radio. .. .. 406 -p 40.3 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 . Y , ‘54 ‘54
£,a8 or Yapar ..., .. .. $3.570 586 $4.589.239 $3.300 000 (Source: Standard and Poor’s) Jan. '55 Dec.'5 Jan. 's
...... N.R. N.R. 700,000
AL ; : Radio-tv & electronics .. ... . 4134 409.3 273.4
Magnetrons and velocity ! ¥ 5
moduiation tubes ... $13112,244 $16,135274  $10,500,000 Radio broadcasters .. 63. 449.0 74.3
Gaps and T/R boxes $1,476,407 $1,517,426 $1,700,000 p—provisional; r—revised

N.R.—not reported

FIGURES OF THE YEAR

TOTALS FOR THE YEAR

1954 1953 Percent Change
Television set production 7,346,715 7,215827-r + 1.8
Radio set production 10,400,530 13,368,556 —22.2
Television set sales 7,317,034 6,370,571-r +14.8
Radioc set sales (except duto) 6,430,743 7,031,293-r — 8.5
Receiving tube sales 385,089,458 437,091,555 —11.9
Cathode-ray tube sales 9,913,504 9,839,138r <+ 7.5
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OVER 700 electronic engineering exhibits,

P =2

at least 100 more than in 1954, will be on display in New York when . . .

IRE's 1955 Convention Opens For Biggest Meeting

Attendance of more than 40,-
000 is expected at this year’s
technizal sessions and displays

ENGINEERS will again be able to
take stock, first hand, of the growth,
technical advances and problems of
the electronirs industry when they
attend the 1955 IRE Nuational Con-
vention on March 21 to 24.

Technical sessions are scheduled
for the Waldorf-Astoria and Bel-
mont-I"laza hotels in New York City
and Kingsbridge Armory in the
Bronx. Exhibits will be displayed
at Kingsbridge Armory and, for the
first time, at Kingsbridge Palace,
located 1% blocks from the Armory.

This vear’s show is expected to
draw nearly 5,000 more people than
last year's event. At least 100 more
exhibits have caused the overflow to
Kingsbridge Palace.

» Sessions—A total of 55 technical

ELECTRONICS — March, 1955

sessions made up of more than 250
individual papers are scheduled.
Last wvear there were 50 sessions
and in 1953 only 43. A quick guide
to the subject, time and place of
each session is given on page 8. The
complete technieal program with
titles of individual papers is given
in this issue, beginning on page
440,

» Changes—Sessions on Automa-
tization and on Remote Control of
Space Stations are scheduled for
the first time this vear and are ex-
pected to be higklights ©f the meet-
ing. Growing Importance of the
engineering management side of
the business is apparent with {hree
sessions devoted to the subject com-
pared to two last year and one in
1953.

Ultrasonics is also stressed this
year with two sessions planned. In
1953 there were none. Other sub-

www americanradiohistorv. com

jects reeeiving increased attention
are microwave, component parts
and magnetic recording.

The annual meeting of the IRE
to be held on Monday morning,
March 21 at the Waldorf will fea-
ture a talk by A. V. Loughren of
Hazeltine.

At the Annual IRE banquet
Wednesday evening at the Waldorf,
(Gen. Maithew B. Ridgway will be
the principal speaker.

» Guide—To aid engineers in
scheduling and covering all activi-
ties that relate to their particular
field of interest or specialization,
the technical sessions guide at the
top of the following page groups,
in alphabetical order, the 55 meet-
ings accerding to main topie to be
discussed. Last minute changes in
the present scheduling plan can be
checked at show headquarters in
the Waldorf.
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Technical

Morning sessions: 10 am to 12:30 pm
Afternoon sessions: 2:30 pm to 5 pm
Night sessions: 8 pm to 10:30 pm

* Session ends at 12:00 Noon

Sesslon Time Place
Aeronautical And Navigational Electronies
Part 1. . o pmmisar o Tues. Morn.  Waldorf
Part 1I. ... .. ... .. Tues. Aft. Waldorf
Parg JII.. ... .. ... Thurs. Aft. Armory
Antennas And Propagation
Part1......... ... .. Mon. Aft. Waldor{
Part 11 .......... .. Tues. Morn.  Waldorf
Part [I1. ... ... .. .. Wed. Morn.  Armory
Part IV e o s Wed. Aft. Armory
Audio
Part I.... ... ... Tues. Morn,  Waldorf
Part II... . ... ... Tues. Aft. Waldorf
Part IIT.. . ... .... Tues. Night  Armory
Automaiic Control
Part [.......... .... Mon. Aft. Armory
Part [I... .......... Tues. Night ~ Waldorf
Production Techniques. ... Wed. Morn. ~ Waldorf
Broadeast And Television
Receivers. ... ...... ... Wed. Alt. Waldorf
Broadcast Transmission Systems
Partl.......... ... Tues. Morn.  Waldorf
PartII......... ... Tues. Aft. Waldorf
Crreuit Theory
) 1Al CEYSE— Mon. Aft. Armory
PartII.... ... ... Wed. Morn. Armory

Sessions Guide For 1955

Part TIT............. Wed. Aft. Armory
Communications Systems.. Mon. Aft. ‘Waldorf
Also see Microwave Communications
Componeni. Parts

Part1............ .. Thurs. Morn.  Waldorf

Part. 11, o o smvndg B e Thurs. Aft. W aldorf
Llectronic Computers

... Wed. Morn.  Waidorf

o Wed. Aft. Waldorf

... Thurs. Morn. Armory

] N W Tues. Morn.  Armory

Tues. Aft. Armory

Thurs. Morn.  Waldorf

............. Thurs. Aft. Waldorf

.............. Tues. Aft. Waldorf

Part 11 . Thurs. Morn.* Waldorf
Part 111 Thurs. Aft. Waldorf
Industrial Electronics... ... Mon. Aft. Waldorf
Informatian Theory
Barti Il werarzem 35 Tues. Morn.* Waldorf
Part .. ... .. .. Thurs. Morn, Waldorf
Part B11 .. .. ...... Thurs. Aft. Waldorf
Instrumentation
Partl.... ... .~ Mon. Aft. Belmont-Pl.
Part .. .. ... ... Tues. Aft. Belmont-1'l.
Instrumentation And
Nuclear Science......... Wed. Morn.  Waldor{

IRE Show

Instrumentation And Telemetry

And Remote Control,. Tues. Morn.  Armory
Medical Electronics
PartI ... ... ... Thurs. Morn. Belmont-Dl-
Part 1I.......... . . Thurs. Aft. Belmony-PL
Microwave Theory And Techniques
PartI........ ... _. Wed. Morn.  Waldorf
Part I1.. ... .. .. . Wed. Aft. Waldorf
Part ITI... ... . .. . Thurs. Morn. Armory
Microwave Communications
And Systems. .. . ... Thurs Aft. Armory
Also see Communicaticns Systems
Mobile Communications. .. Mon. Aft. Waldorf
Nuclear Science... .. ... ... Thurs. Morn. Walidorf

Also see Instrumentation And Nuclear Science

Quality Control And Reliability

Studies  Of  Electronic
Tubes And Systems. ... . Wed. Aft. Waldorf
Spurious Radiation
Symposium. . ... Wed. Morn.  Waldorf
Telemetry And Remote Control
PartI............ .. Mon. Aft. Waldorf
Part II.... .. .. .. Tues. Morn.  Belmont-Pl.
Part 11T.. .. ... . Tues. Aft. Armory

Also see Instrumentuti.on And Telemetry

Ultrasonics
PartI...

. Belmont-Pl
Part 11....... ...

Belmont-Pl

... Wed. Morn.
. Wed. Aft.

Mechanized Assembler Builds Air Force Computers

New 24-head machine inserts
all components in printed-cir-
cuit panels at high speed

EVEN FOUR-LEAD pulse transform-
ers are automatically inserted in
puanched holes of printed-circuit
panels by the new production robot

Autofab 24-head machine delivers complete panels at lower

left, ready for dip-soldering

built by General Mills for IBM. The
machine will be used for complete
assembly of the many different
types of subassemblies required in
giant ground-station early-warning
radar computers being built for the
U. S. Air Force. It can turn out up
to 200,000 panels per month.

i
.

www americanradiohistorv. com

» Features—In this mechanized
assembly system use is made of
cone-shaped metal wrap-around

sleeves on the ends of all ieads.
These serve to give good mechanical
joints before soldering, and also
permit positioning all compounents
a fixed distance off the panel as re-

Resistor-inserting position, showing how conical sleeves on
leads cre pushed into panel holes

(Continued on page 103

Mareh, 1955 — ELECTRONICS



Sylvania Transistors
— for military, industrial, and
commercial applications. Avail-
able in commercial quantities.

Sylvania
Power Transistors...

High-Gain, Low Frequency—

2N35 (NPN)-—2N34 (PNP)—
low to medium
power—use as a
high-gain audio
amplifier —gains
up to 40 in ground-
ed emitter circuit.

High-Power, Low Frequency—
9N68 (PNP)—2N95 (NPN) in-
creased power ratings—use for
high current, low voltage appli-
cations (6-24 volts power
supplies).

High Frequency—2N94 (NPN)
—2N94A (NPN)-—high alpha
(over 0.95)—low base resistance
and collector capacitance—typi-
cally 1500 ohms uufd—gains up
to 40 db.

e

) :
. 2N68 (PNP)
V \ / ( 2N95 (NPN)
! Also available

P @ : 5
3 in commercial quantities
..nowwitz ijncreased
4 Silicon Junction Diodes —1N137A
: —1N138A and allied types—
tings

high back resistance at high
dissipate 2% watts in free air,

Silicon Point-Contact Diodes—
1N193, 1N194, 1N195, IN196—
specifically de-
signed for comput-
er and high tem-

operating temperatures.
have low thermal inertia

New Sylvania design developments achieve low thermal
inertia and increased ratings in the Sylvania Power

Transistors 2N68 and 2N95. Dissipation of 214 watts in
free air reflects a full watt increase over previous ratings.

perature generaj
purpose applica-
tions. KExcellent
transient response
(0.1 u sec.) F

For your semiconductor require-

Power dissipation up to 5 watts is possible with an
external heat sink.

With Sylvaria’s new design heat is conducted guickly
away from active elements. Resulting low thermal
inertia improves performance stability over a wider
range of operating temperatures. Operated as a Class A
amplifier the 2N68 or 2N95 provides a minimum power
gain of 20 db.

ments, check Sylvania first. Use
this convenient form to indicate
your interests and address it to
Department C20R.

Fﬂ--_-----

Dept. C20R

Sylvania Electric Products Inc.

1740 Broadway, New York 19, N. Y.
Gentlemen: Please forward additional in

. . . formation on the items checked below:
“Another reason why it pays to specify Sylvania’’

Transistors Silicon Diodes
SyLvania ELectric PrODUCTS INC. O High Power O Point Contact
1740 Broadway, New York 19, N. Y. O High Gain O Junction

In Canada: Sylvania Electric (Canada) Ltd.,
University Tower Building, St. Catherine Street, Montreal, P. Q.

O High Frequency

Name

Address.

City

vSYIVANIA:!:——

LIGHTING e RADIO * ELECTRONICS ¢ TELEVISION - ATOMIC ENERGY

Want more information? Usc post card on last page. 9
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Example of 11-component panel assembled by machine, with four-lead pulse transformer at right. Extra punched holes per-

mit use of same panel with different printed wiring for other circuits of computer, cutting panel-punching costs

quired when printed wiring is on
both sides.

A preparation machine straight-
ens and cuts leads of components,
then crimps on the sleeves with
sufficient force to cut through dirt
and oxide. The components then
drop into magazines, ready ior use
on the Autofab machine.

Panel holes are much larger than
usual, to accommodate the sleeves.
The dies of the inserting heads push
down on the sleeves, jamming them
against the etched wiring surround-
ing the holes.

» Operation—Use of eight maga-
zines per insertion head gives an
average capacity of 600 components
per head. When one magazine is
empty, the magazine turret ad-
vances automatically. Empty maga-
zines can then be filled at leisure
while the machine is running. If a
head exhausts its supply or a jam
occurs, a warning light flashes and
the entire machine stops, so that
no defective puanels are produced.

» Flexibility—The machine can be
adjusted to take printed-circuit
plates ranging from 2 to 10 inches
in width and in length. The plates
ride directly on the precisely con-
trolled conveyvor, eliminating need
for pallets. Insertion heads are
easily moved or changed since each
is held in position by two bolts and
weighs only 25 1b.

With other adjustments, parts
can be inserted conventionally
without sleeves for mounting

directly on the panel. Leads can be
inserted in holes spaced closer to-
gether than the length of the com-
ponent,

Components can be purchased in

10

bulk from a variety of suppliers
since all special processing is done
right at the machine. When po-
larity is unimportant, components
are simply dumped into the hopper
of the preparation machine, where
a Syntron vibrater lines them up
for processing.

The machines were developed in
Minneapolis by the Mechanical Di-
vision of General Mills, under the
supervision of Dr. Cledo Brunetti,
director of engineering research
and development. Work is progress-
ing on an automatic dip-soldering
section.

SCIENTIST inspects electrcthermal junctions as . . .

Electronic Cooler Makes Progress

IN THE YEAR 1834, Jean Charles
Peltier, French phyvsicist, discov-
ered that when an electric current
passed through a junction of dis-
similar metals, the junction was
either heated or cooled, depending
upon the direction of the current
across the boundary.

The cooling or heating is a direct
function of the current and in this
respect differs from the kind of
heating that results when current is
passed through a copper wire or
other conductor. This heating in-

www americanradiohistorv. com

creases with the square of the cur-
reni. There is no cooling effect
produced.

Some 120 years after Peltier, Nils
K. Lindenblad of RCA Laboratories
has successfully employed the famed
physical effect to refrigerate food
and freeze ice cubes, describing
the development as a progress re-
port in unwritten form. Linden-
blad is chary about describing the
superior materials and techniques
used because he says that they have

(Continued on page 12)
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A SNAP FOR WIRING BOARD ASSEMBLIES

N E W Sprague Type 28D

Push-Lok™ Electrolytic Capacitors
Give Fast, Fool-Proof Mounting

HERE’S THE BEST APPROACH yet to elec-
trolytic capacitors for printed wiring board
assemblies.

It's Sprague’s new Type 28D Push-Lok Elec-
trolytic. Just insert the connecting lugs through
the slots in the wiring board, and the capacitor
is held securely in place until the chassis is ready
for dip soldering . .. so securely that solder gaps
are climinated. Spring action of the Push-Lok
lugs is strong enough to hold relatively heavy
capacitors in place, even when the board is
carried sideways, or upside-down on a conveyor.
Tab connections are always in close contact with
the printed conductors.Yet, unlike other designs,
no secondary operations are required for this
fast and secure mounting.

Other advantages include:

Fool-Proof Positioning—A Push-Lok can only
be inserted the right way. A wide index terminal
is provided in the mounting ring to index the
assembly on the chassis or other surface if desired.

The Ability to Print Wiring Boards on Bot1 Sides—
Shoulders on the Push-Lok lugs plus additional
prongs keep the capacitors clear of the chassis.

Safety—Circular shield conforms with sug-
gestions of Underwriters’ Laborator:es, Inc.
Tools cannot be inserted easily between the
bottom of the capacitor and the chassis.

FOR COMPLETE INFORMATION on these rew Type
28D Push-Lok electrolytic capacitors, write for

Engineering Bulletin toh Sprague Electrln]c Co., Sprague, on request, will provide vou with cor-
35 Marshall Street, North Adams, Massachusetts. plete application engineering service for optimum

results in the use of electrolytic capacitors.

*Push-Lok is a Trademark of the Sprague Eleciric Company

WORLD'S LARGEST
CAPACITOR MANUFACTURER

Export for the Americas: Sprague Electric International Lid., North Adams, Mass. CABLE: SPREXINT
SEE US AT THE IL.R.E. SHOW—247 - 249 Instruments Avenue

ELECTRONICS — March, 1955 Want more information? Use post card on last page. 11
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already been improved.

> Materials and Power—The elec-
tronic refrigerator does not use
bismuth and antimony (commonly
employed in college laboratories to
demonstrate the effect) as such, al-
though they form part of the ingre-
dients. Nor is the junction materiai
necessarily a semiconductor. I'rom
such guarded reports, it appears
that there is more than one ap-
proach. Lindenblad states that
there are no limitations in theory to
the economic feasibility of the elec-
tronic method.

Whereas the cooling junctions
(some 200 of them in the experi-
mental cold box) require direct cur-
rent of about 25 amperes at 20 volts
or less, this current can easily be
supplied by a commercial rectifier

built into the unit and plugged into
the wall socket. Power consump-
tion will be about the same for elec-
tronic or conventional units.

A trickle of tap water was used to
remove the heat absorbed by the ex-
perimental cooling unit. Nonme-
chanical methods known, but not
yvet employed, are promised.

In the prototype, there ave actu-
ally two types of cooling junctions.
For freezing water, the ther-
mojunctions are in direct con-
tact with the vessel in which ice is
made, whereas the cooling compart-
ment is a double-walled structure
within which water circulates.
Thermal junctions mounted on
panels cool the water. For the same
amount of cooling, it takes more
thermocouples for the cooler than
for the freezer.

NAM Wants In
Mobile Radio

PERMISSION to share ynassigned
f-m broadcast frequencies between
92 and 108 me is asked by Commit-
tee on Manufacturers Radio Use of
the National Association of Manu-
facturers. Claiming no interfer-
ence with existing broadcasting sta-
tions if assignments are made on a
noninterference basis, the group
feels this move will pave the way
for expansion of radio use by all
safety and industrial services.
The manufacturers, who are now
included in the Special Industrial
Radio Service, stute they have in-
creased the number of stations 300
percent in the last five years. while
f-m stations decreased 25 percent.

Finder Accelerates Tetrode Transistor Production

TRANSISTORS, like most other prod-
ucts, will be more reliable, more
available and will cost less only
after means have been found to turn
them out in production quantities.
Rejects will have to be reduced to a
small fraction of total output.
Scientists at Bell Labs have
found a way to mechanize one of
the most difficult steps—attaching
electrodes to the semiconductor
bar—that bottlenecks their own ex-
perimental production. Unwilling

themselves to forecast the effect of
their development, the physicists
showed conclusively that machinery
can eliminate a watchmaking tech-
nique and cut production time by
some 80 percent.

» Finding the Spot—The machine,
dubbed Mr. Meticulous by his hu-
man builders, accepts a semicon-
ducting bar the length of a match
head and nearly as thin as a human
A fine gold wire is lowered

hair.

onto the surface and the bar is
moved along in steps of 50 million-
ths of an inch.

Somewhere near the middle of the
bar is a wafer of critical material
1/20,000 inch wide. The machine
stops the gold wire on the center of
this wafer and a welded connection
is made.

The bar is then reversed, end for
end, and the process repeated. When
the tetrode transistor is completed,
the machine automatically makes a

Automatic electrode-attaching machine under the watchful eye of R. P. Riesz of Bell Labs displays colored lights and meter
readings that monitor progress of junction. Gold wires attached between junction and output terminals (right) shown magnified
many times and compared with edge of a coin

12
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YOuR OMLY SourcE
of a Complete Line of MAGNETIC MATERIALS

Arnold products include all grades of Alnico permanent magnets (cast and
sintered) . . . tape-wound cores of high-permeability alloys, such as Deltamax,
Permalloy and Supermalloy . . . types “"C" and "E" curt cores of Silectron in
any size or weight range from a fraction of an ounce to hundreds of pounds
(50 Ibs. max. on 12-mil C cores); also round, square and rectangular Silectron
cores . . . powdered Mo-Permalloy cores . . . Cunife, Vicalloy, Permendur and
other magneric marerials. Special magnetic components can be produced to
meet your specific requirements, and such products as powder cores, tape-
wound cores, and Cand E cores are carried in stock in a wide range of standard
sizes for immediate delivery. Many sizes of cast and sintered Alnico magnets
also are stocked.

In other words, Arnold magnetic materials can answer any requirement
you may have. It is the orly complete line 1n the industry; and in addition,
Arnold maintains complete control over every production step from raw
materials to finished products. Such a source can bring you advantages in
long experience and undivided responsibility, and in unequalled facilittes for
quality production and control. ® Let us supply your needs.

TECHNICAL DATA ON
ARNOLD PRODUCTS. .. Write
for your copy.

Bulletin GC-106 . . . General information on all
Arnold magnetic materials: permanent magnets,
tape-wound and powder cores, etx.

Bulletin TC-101 A . . . "'Propertes of Deltamax,
4-79 Mo-Pcermalloy and Supermalloy” —28 pages
of technical data on Arnold Tape-Wound Cores.

52 pages of valuable data, covering a complete

Bulletin PC-104 . . . "'Molybdenum Permalloy
Powder Cores’—16 pages, complete technical WD Aol
data.
sutrin 107 amotd siecron o+ | | HE ARNOLD JENGINEERING (COMPANY
mnge O( core Sh;[pes) sizes, [apg gauges, etc. / SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION
ML ) General Office & Plant: Marengo, illinois.
ADDRESS DEPT. E-53 ~ DISTRICT SALES OFFICES . . . New York: 350 Fifth Ave.
L7 Los Angeles: 3450 Wilshire Blvd. Boston: 200 Berkeley St

ELECTRONICS —March, 1955 Want more information? Use post card on last page. 13
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test run on its characteristics, dis-
playing results on three meters. The
technique can likewise be employed
in the manufacture of triode types.

» Practical Applications—The de-
vice shown in the laboratory is not
a machine into which raw materials
can be poured—it is just one im-
portant step in a manufacturing

process. In the factory, where it is
sure to go, and soon, it can be com-
bined with material-handling equip-
ment to speed production of finished
transistors. There will still be some
rejects, but their cause will not de-
pend upon fatigue of personnel
laboriously assembling
parts under a microscope.

minuscuie

JET engine makers use audio generating gear as . . .

Ultrasonics Gains Sound Footing

HIGH-FREQUENCY sound is shaking
up things in fields varying from
jet engine manufacture to beer pro-
duction. Recent showings have in-
troduced new equipment for ap-
plications in these fields as well as
for medicine, parts cleaning and
nondestructive testing.

A $50,000 immersion-type flaw
detector for examination of jet
engine rotors has been designed
and built by Sperry Products Inc.
for Westinghouse. Using a quartz
crystal probe on a motor-driven
mount, the operator can examine
the entire rotor casting without
leaving the control panel. Flaw in-
dications are presented on a
cathode-ray tube and on a chart.

A similar unit built for the
Allison Engine Co. has the motion
of the pick-up probe controlled by a
digital computer. A punched tape
for each rotor shape in production

14

operates the probe drive io cover
the entire area of the piece. The
$300,000 unit has stepped up in-
spection speed from two rotors per
day using manual checking to 20
to 25 per day with the camputer-
controlled ultrasonic scanner.
Another industrial unit inspects
welded steel tubing at rates up to
125 feet per minute, automatically
marking defective pipe sections.

» Food Field—A homogenizing
unit for chocolate and an extractor
for hops are two ultrasonic devices
for food processing introduced by
Curtiss-Wright Corp. The chocolate
homogenizer is claimed to increase
the flavor of chocolate without the
use of chemical additives.

The hop extractor provides a
means of obtaining a 90 to 94-per-
cent yield of the bitter substance of
hops used in the making of beer.

Specialized Computers
Perform Varied Tasks

When versatility isnt required
special-purpose and tailor-
made machines take over

MILLION-DOLLAR computers of the
large general-purpose variety are
valued for their versatility in pro-
gramming. The machines can be
set up to do a great many different
data-handling jobs.

However, in many businesses ihe
same operation must be performed
over and over. A computer tailored
to the particular operation can often
save money both in capital invest-
ment and personnel training. These
cost $20,000 to $500,000, depending
upon their data-handling capacity.
Here are a few of the things
specialized computers do:

» Compute and record automati-
cally the weight of iron ore in
transit from the Mesabi Range to
the Great Northern railroad’s ore
docks on Lake Superior. Great
Northern handles 32 million tons of
ore a vear and during the rush
season, 180 ore cars leave the gath-
ering point at two-hour intervals.

As cars pass the computer oper-
ator at the rate of 3% per minute,
he enters the car number and the
computer does the rest (Renington
Rand).

» Handle the proof and sorting of
bank checks for the Bank of Amer-
ica. Pilot installation is to be made
in two months (International Tele-
sneter).

» Tally orders for 12,000 different
catalog items and accommodate ap-
proximately 100,000 orders a day at
John Plain Co., Chicago mail-order
house (Remington Rand).

» Determine the availability of
seats on 1,000 airplane flights for a
10-dayv period. If all seats are gone
on the desired flight the machine
provides an alternative booking.
Information is fed to the machine
directly from the agent’s set (Tele-
register).

» Receive aircraft flight plans
from several points by teleprinter,
(Continued on page 16)
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cathode
ray tubes
Write for information
on special experimental
and research services
offered by Kahle.
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for modern,
profitable
automatic production. . .

KKAHLE

. Worid’'s leading
exclusive manufacturer
of production machinery
for the electronics field

If you’re making (or plan to make) diodes, transistors,
sub-miniature, miniature, cathode ray tubes, or other
electronic tubes or component pairts, take full advantage
of Kahle’s invaluable experience.

With Kahle methods and “know-how” you’re sure of
getting exactly the right machinery to produce exactly
what you want...accurately, dependably, profitably.

For more than a quarter of a century the leaders in the
electronics field have relied on Kahle for production
machinery. Typical production steps automatically
performed by Kahle equipment include sealing, bulb
making, stem making, exhausting, grid winding,
filament coil winding, lead wire welding.

Write today for additional details, equipment
specifications, production data, and quotations.

1307 SEVENTH STREET ¢ NORTH BERGEN, N.J.

Want more information? Use post card on last page.

EENGINEERING COMPANY
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check them and file up to 2,000 for
immediate access for the Civil Aero-
nautics Administration in Indian-
apolis (Remington Rand).

» Provide 4% stock quotations per
second for 600 stocks on Toronto
Stock Exchange to serve 200 brok-
ers. Operator on stock exchange
floor enters price changes (Tele-
register).

Tape Controls
Panel Hole Pattern

i
- s
Y W G, g%%l

e

AN automatic programmed-produc-
tion machine that promises time-
and-cost savings in printed-circuit
manufacturing has been developed
by Radio Corporation of America.
The machine is expected to sell for
$14,500 and should be on the market
in six months.

» How It Works—A glass-based
cloth tape contains master holes for
any combination of component holes
in printed-circuit panels. When
the control tape is fed into the ma-
chine, its punches are precisely and
uniformly triggered in the pattern
dictated in the tape.

It takes approximately four hours
to prepare the tape and about three
minutes to install it in the machine.

» Specifications — The holes
punched are 0.052 inch in diameter
at 0.10-inch g¢rid intersections.
Panel material can be glass-based
or paper-based-laminate boards of

or =z-inch thickness. Pattern
sizes on the panels can be as large
as 6 X 17.6 inches.
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Transistor Quality Improves

PERFORMANCE of transistors in
hearing aids after a year of use in-
dicates that the operation of tran-
sistors is as good as, and in some
cases better than, comparable tubes.
Return rate on transistorized
hearing aids, under a one-year serv-
ice guarantee, is reported to be
about the same as for tube units by
Sonotone Corp. of Elmsford, N. Y.
In the case of a four transistor
high-gain model for severe hearing
loss, returns are considerably lower
than the previous tube model.
Improvement in the quality of
transistor production is indicated
by the fact that the first models of
a three-transistor unit had a higher
return rate than the tube model it
superseded. Later production of
the same model gradually decreased

in return rate until present returns
are now the same as for the tube
model.

» Gain—Using the earlier transis-
tors, preproduction sorting divided
the transistors into three groups
with a 12-db spread in gain per-
mitted in each group. Closer con-
trol in transistor manufacture has
permitted the reduction of the
spread to 6 db. This spread in gain
is comparable to that found in tube
production.

Quality control of trunsistors
purchased from a number of manu-
facturers shows that the main
causes for rejection are high noise
level and high collector current. The
main cause for returns from the
field are intermittent operation and
completely inoperative transistors.

TV Output Mushrooms In Canada

Radio shows marked decline
but tv set output surges
ahead with continued vigor

CANADIAN television set manufac-
turers broke previous production
records in 1954 with an output of
620,000 sets, nearly 200,000 more
than were produced in 1953.

Radio set production declined,
however, from some 750,000 sets in
1953 to below 500,000 last year.
For the first time, tv set output
surpassed that of radio in the
Dominion.

» Trade—A sizeable number of
radio and tv sets continue to be
imported into the country. Last
yvear nearly 35,000 sets were im-
ported, mostly from the U.S. In
1953, over 58,000 sets were im-
ported and in 1952 set imports
totaled over 82,000.

Canadian exports of tv and radio
sets also declined last year as do-
mestic sales increased. An esti-
mated 17,500 receivers iwere ex-
ported during the year compared to
over 22,000 in 1953 and 33,000 in
1952,

TV SET OUTRUT PASSES
RADIO IN CANADA
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» Prices—Factory prices of tele-
vision sets made in Canada have
experienced a decline in the past
few years similar to that which has
taken place in the U. S. Last year
the average value of sets shipped
from Canadian factories was ap-
proximately $350, more than $50
below the 1953 average of $106. In
1952, the price average was $442.
Despite these drops, Dominion tv

(Continued on page 20}
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900-2000 MEGACYCLES
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900 to 2000 Mc

Oscillator

The latest addition to the line of G-R Unit Instruments is the
Type 1218-A UHF Unit Oscillator . . . a well designed, well-engi-
neered signal source which provides high power at ultra-high fre-
quencies, and costs much less than existing u-h-f generators.

This instrument is remarkably versatile. It can be modulated
with either square waves or pulses. Its frequency can be adjusted
accurately in slight increments at any point over its wide range. It is
a general-purpose, thoroughly shielded source of power for use in
laboratory or field. It is useful not only for driving slotted lines and
the Admittance Meter but also for exciting antennas for field-strength
measurements, and for high-frequency research and development
work on pulse-type equipment of all kinds.

The Oscillator is designed to work with the many other G-R Unit
Instrurments — Oscillators, Amplifiers, Null Detectors, Pulse Gener-
ators, High-Frequency Detectors, Crystal-Controlled Oscillators,
Power Supplies — to form a wide variety of flexible, economical
measuring systems. These “tuilding blocks” provide, without frills,
the most in performance at lowest cost.

WE SELL DIRECT —Prices are net, FOB Cambridge
or West Concord, Mass.

o a.":-_. S
30 West Street NEW YORK &
8055 13th St., Silver Spring, Md. WASHINGTON, D.C.
920 8. Michigan Avenue CHICAGO 5

1000 N. Seward Street 1LOS ANGELES 38

er s T €SSILLATOR

\tisaa : SERIAL No

=== 'P s

GENERAL & Emm

ShaniAc % “ADIC 55
8D pariyy, T EA
£5e0487

Type 1218 -A
UHF Unit Oscillator

and connectors, $465.00

CIRCUIT: Grid-separation triode oscillator uses
Type 5675 UHF Pencil Tube. Line sections with siid-
ing contacts used to tune plate and cathode.
FREQUENCY RANGE: 900-2000 Mc.

HIGH UHF OUTPUT POWER: Continuously
adjustable from low values to minimum of 200 milli-
watts into 50 -ohm load.

FREQUENCY CALIBRATION: Direct reading
to 1% with slow-motion drive.

INCREMENTAL FREQUENCY CONTROL.:
(cannct be seen in photo).

FREQUENCY DRIFT: Notover0.1% per day.

MODULATION: Many kinds of external modula-
tion can be applied: Sinusoidal amplitude modula-
tion, pulse modulation and square-wave modulation
from about 100 to 5000 cps.
AUTOMATIC CONTROL: Voltages can be in-
serted in series with the plate to hold the amplitude
constant as frequency is varied. Voltages also can be
inserted in series with the grid for electronic control
of frequency.
LOW NOISE: f-m noise due to vibration and
microphonics is unusually low. Rectifier and filter for
the heater voltage are built in to reduce modulation
by the power-line frequency.
POWER SUPPLY REQUIRED: Type 1203-A
unit Power Supply ($40) for operation from 115-volt,
50-60 cycle power. The Type 1202-A Unit Vibrator
Power Supply ($125) for operation in the field from
6 or 12-volt storage battery.
ACCESSORIES: Type 1217-AUnit Pulser for
direct pulse modulation.
Type 1000-P7 Balanced Modulator for amplitude
modulation up to 100% with negligible fm and
pulsing with fast rise time and short duration.
Type 874 Coaxial Elements such as adaptors, at-
tenuators, filters, voltmeters, mixers.
Type 1750-A and 1263-A Sweep Drive and Ampli-
tude-Regulated Power Supply for automatic sweep-
ing over the oscillator frequency range.

Type 480-P7Ul Panel for mounting Type 1218-A
UHF Osciliator in standard laboratory relay rack.
Types 1217-A $225, 1000-P7 $225, 480-P7Ul $14, and
874 Coaxial Elements are available from stock for
immediate shipment. Types 1750-A and 1263 -A will

be available shortly.
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complete with patch cord



for your product

whether it P I.AYSor COMP UTES

SISTORS

COMPUTER APPLICATION

RF TRAN

RADIO APPLICATION

Raytheon RF Transistors combine high alpha
cutoff, fast rise time, the desired dissipation
and voliage ratings and excellent base

current amplification. They mark a milestone
in computer development, design and progress.

Raytheon RF Transistors create a whole new
concept of portable radio convenience,
performance and economy — poriable radios
that run for 500 hours on ordinary, low cost
universally available flashlight batteries,

and that really outperform most tube portables.

IR EEEEEREEEEEEEEEEEERES

CK760 CK761 CK702 : CK760 CK761 CK762
Gain in db at 455 Kc. 32 33 33 :  Rise time (usecs) 0.05 0.04 0.02
Gain in db at 2000 Ke. 18 20 22 : Decay time {usecs) 0.06 0.05 0.03

{measured in circuit which will be supplied on request]

s o000

CK760 CK761 CK762

b l  Alpha frequency cutoff (megacyxles) 5} 10 20
FSS  Colledor capacitance (uufd) 15 15 15
‘ 1 i Extrinsic base resistance (max. ohms) 125 125 125

RAYTHEON TRANSISTORS

COME IN AND TALK OVER THESE TRANSISTORS WITH US AT THE I.R.E. SHOW
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EXTENDED

SUPERIOR TEMPERATURE

ELECTRICAL
RATINGS

RATINGS
—50°C to +150°C

NEW
' SPECIALLY SELECTED. SMALL SIZE
FOR

SPECIAL SERVICES 4

s s

YOU GET THESE
when you specify these

6 ma (6K)
12 ma (3K)
Oscillogram of reverse transient response of 1N301 at 25°C

when switched from 30 ma forward current to —35 volts.
Note tess than 3 usecs recovery to full back resistance.

MAXIMUM POWER RATING

VERSUS AMBIENT TEMPERATURE
TYPE IN300-1N303

SILICON DIODES

Charted here are some of the performance
characteristics and features of four of these Silicon
Diodes. Other characteristics can be supplied to
vour requirements. Other Raytheon Silicon,

Gold Bonded Germanium and Point Contact
Germanium Diodes are available. Complete

data is yours for the asking.

g

MAXIMUM DISSIPATION (mW)

75 100 125 150
AMEIENT TEMPERATURE (°C)
] RATINGS AT
RATINGS AT 25°C AMBIENT 100"C":MBIENT
Minimum Maximum Minimum Maximum Maximum Maximum | Maximum | Maximum
Diodes forward Continuous Zener Reverse Maximum Average Reverse Average Average
Shown Type Current Reverse Voltage Current Average Forward Current Dissipa- Forward
Ac_'ual @ 4+ 1.0 volt Yoitage {@@ 100uA) @ —10V Dissipation Currend @ —10V tion Current
Size {mA) {Volts) VYolts (uA) {mw) {mA) (uA) (mwW) (mA)
b 1NJ0O0 8.0 12 15 0.001 150 40 0.01 20 15
3 (CK735)
%
7 i,
Mg 1N301 5.0 60 70 0.01 150 35 0.2 20 12
~ (CK736)
1NJ03 3.0 113 125 0.01 150 30 0.2 20 10
\ (CK738)
Vi
77
/'/’ 1N302 1.0 215 225 0.01 150 25 0.2 20 ]
%; (CK737)

RAYTHEON MANUFACTURING COMPANY

RAYTHEON MAKES ALL THESE:

COME IN AND TALK OVER THESE DIODES WITH US AT THE LR.E. SHOW

ELECTRONICS — March, 1955 Want more information? Use post card on last page. 19
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INDUSTRY REPORT— Continued

set prices are approximately $100
above the average price of tv sets
sold at retail in the U. S.

» Companies—Although the basic
reason for the rise in tv production
in Canada is the growth in its
number of tv stations, another im-
portant reason has been the increas-
ing number of U.S. set manufac-

Parts Makers Try

Bulk packs for hopper feed
compete with magazine packs
and reels of tape-belted units

MACHINES for inserting parts in
printed-circuit panels make news
today. As the automatic machines
evolve in a variety of forms, each
with different feed systems, the
need for standardization on pack-
aging of components becomes more
and more evident.

The big question is whether
component manufacturers will con-
tinue to use conventional bulk pack-
aging, or whether they will have
to make up special packs to meet
input requirements of the various
machines.

» Reels—Allen-Bradley now puts
up fixed resistors in expendable 12-
inch reels holding 5,000 half-watt
units. Belting is achieved by pres-
sure-sensitive tape that runs across
the resistor bodies. A 12-inch
leader precedes the first resistor,
for loading into the machine and
for splicing to the belt of an empty-
ing reel.

United Shoe uses four lengths of
tape to make up a belt that supports
parts by their leads. The tape
lengths, facing each other in pairs
with the leads between, go into
scrap with the lead ends as parts go
through the cutting dies of the
machine.

Stackpole Carbon is preparing
to sample the trade with two or
more types of reel or tape packag-
ing. At present it uses a corru-
gated cardboard strip pack suitable
for some types of automatic feed.

» Magazines — Although expend-
able magazines are a possibility,
the trend at present is toward use

20

turers that have established plants
there. At present, there are about
a dozen U. S. set makers with plants
in the country representing nearly
half of Canada’s set industry. In
addition, an increasing number of
U. S. component manufacturers are
establishing or expanding produc-
tion facilities across the border.

New Packaging

Single tape on resistor bodies forms
belt for Allen-Bradley reel package

of accessory magazine-loading ma-
chines right in the assembly plant.
Here bulk-packed parts of any form
are dumped loosely into a hopper
for orientation by a Syntron vib-
rator that feeds to the magazines
being loaded. Special vendor pack-
aging or hand loading is required
only for parts having polarity re-
quirements, such as erystal diodes.

» Bulk Packs—A special carton
holding 2,500 half-watt resistors,
packed with straight leads for con-
venient hopper-feed into magazines
or moving tracks, is IRC’s funda-
mental approach to the problem.
By designing around conventional
straight leads and the cheapest and
most compact shipping container
for all customers, they are able to
mass-produce a half-watt 20-per-
cent tolerance insulated resistor
selling to the end- equipment manu-
facturer at 1.2 cents each in quanti-
ties of 5,000 and over.

In general, engineers favor the
bulk pack, with any special maga-
zine- loading or belt- forming equip-
ment located in the assembly plant.

Moving Engine X-Rayed
with ITV and Betatron

Big industrial x-ray machines
make news as NBS develops
new system

PIisTONS and rods moving up and
down inside the cylinders of engines
in actual operation can now be seen
on television screens, by means of
an x-ray televising system devel-
oped by the National Bureau of
Standards.

The x-ray beam from a betatron
is directed through the engine onto
a special fluorescent screen made
from a thallium-activated sodium
iodide crystal that may be up to 7
inches in diameter and 1 inch thick.
The visual image on this screen is
picked up by a remotely controlled
industrial television eamera, which
transforms the image to a safer
locale and intensifies as well as en-
larges it for viewing on a closed-
cireuit tv monitor.

Addition of a timing mechanism
permits x-ray stroboscopic studies.
For thicker-walled engines, the
NBS synchrotron can be used.

U.S. Budget Jets
Electronics Spending

Firms in the field will get more
defense business in fiscal 1956
from allied equipment

DEeSPITE the fact that the elec-
tronics-communications expendi-
ture figure of $653 million in the
proposed U. S. budget for® fiscal
1956 is some $145 million lower than
the amount to be expended by
the end of fiscal 1955, Defense De-
partment officials expect that elec-
tronics expenditures, taken as a
whole, will move upwards during
the period. This is based on in-
creased expenditures for electronics,
in such equipment as aircraft, ships
and parts of missiles, which is not
included in the electronics-com-
munications figure.

» Changes—In the DPresident’s
budget message, he indicated that
about two-thirds of the projected

Defense Department expenditures
(Continued on page 22)
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BARRY MOUNT

ALL-ANGL BARRY MOUNT
Cup diameter 1 inch
Maximum load . .3 pounds
Weight ....less than 1 ounce } i

...in maneuvers through every position

..l.witli HIGH DAMPING in all directions

Now you can forget all limitations on mounting positions for
delicate apparatus. You can design for easiest installation and best
space utilization, because the new Barry ALL-ANGL vibration isolator
works in any position. Upside down, on a bulkhead, at any slant —
position means nothing to this new BARRYMOUNT.® Damping is
exceptionally high in all directions; transmissibility at resonance is
less than 3. The ALL-ANGL mount is interchangeable with other
miniature BARRYMOUNT isolafors.

This isolator is the answer to your toughest vibration-protec-

tion problems. Let us show you what it will do for you — at the
New York I. R. L. Show; or write for Bulletin.

707 PLEASANT STREET
THE \ Ml WATERTOWN 72, MASS.

SALES REPRESENTATIVES IN ALL PRINCIPAL CITIES

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



INDUSTRY REPORT— Continued

in fiscal 1956 will be devoted to air
power and related programs, which
include electronics. Expenditures
for ground communications is ex-
pected to go down and stay down
for some time. On the other hand,
it has been indicated that eiectron-
ics research and development spend-
ing for the overall defense program
will remain at about the same level.

» Trend—Here is the way the elec-
tronics communications expendi-
tures by the defense department
have run in the past few fiscal
yvears: 1956, $653 million; 1955,
3798 million; 1954, $826 million;
1953, $1,001 million; 1952, $597
million and 1951, $193 million.

Total defense department ex-
penditures were Dbroken down
among the Army, Navy and Air
IForce during these years as shown
in the table:

Air

Fiscal Year Army Navy ¥orce
1956 (Est.) ...$113 $120 $420
1955 (Est.) 183 24 372
1954 .......... 231 274 320
1993 .......... 512 235 254
3 — 266 121 210
1951 .0 2 deas wwhir 53 50 90
> Hidden Business —Electronies

items that are not included in the
electronics-communications budget
are: equipment in aircraft, ships.
combat vehicles, artillery, guided
missiles, ammunition, weapons and
maintenance and replacement items.

Hollow Tubes
Carry Conversations

Section of copper waveguide through
which a Bell Labs engineer is peering will
simultaneocusly carry tens of thousands of
conversations and hundred of tv pro-
grams. For technical details, see p 212
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Yachtsmen Boost Electronics

Radiotelephones increase as
manufacturers probe markets
for related equipment

MANUFACTURERS of marine elec-
tronic equipment plan to carve out
an increasingly large slice of the
$800-million vachting and boating
market as owners install more and
more electronic gear aboard their
vessels.

» Radiotelephone—Most popular
item is a radio telephone transmit-
ter-receiver. More than 40,000 of
these sets are licensed. Manufac-
turers view every owner of a boat
over 30 ft long as a potential cus-
tomer. There are over 200,000 such
vessels. Radiotelephones range in
power from 12 to 150 watts and cost
between $300 and $2,000 installed.

» Other Equipment—Some cur-
rently available loop-type direction
finders sell for about $300. A port-
able d-f set to sell for $170 is under
development. A recently announced
small-boat d-f features dial tuning.
When a station is tuned in a needle
automatically indicates its direc-
tion.

Some interest is shown in sonar
equipment and depth finders al-
though this type of gear finds great-
est use aboard commercial fishing
boats. Equipment for locating
schools of fish costs $2,200 and up.
However, for the pleasure ecraft
owner there is an oscillographic
depth recorder that sells for $625.

Few pleasure craft except ocean-
going yachts need loran. A direct-
reading loran set sells for about
$3,000.

» Radar—Commercial marine ra-
dar sets sell for $10,000 and up.
More than 2,400 ships are licensed
for radar. Annual sales run about
400 sets.

Progress has been made towards
light-weight radar gear suitable
for smuall craft. An X-band set
with 10-in. scope sells for $3,200-
3,800. The equipment mounting on
the mast weighs 105 Ib.

A smal]l boat radar selling for
$2,995 has recently been announced.

GOASTAL 8 HARBOR RADIOTELEPHONE
EXPANDS
45000 —- —

40000 |————— A

35000 ——— /

RADIOTELEPHONE
w
8
(=]
O
™
\

25000

~n
kel
Q
Q
(e}

15000

10000

VESSELS LICENSED FO

5000 ——
|

—

) .l
1947 1948 1949 1950 195 (952

)
1953 1954

Equipment mounting on the mast
weighs only 40 lb. The manufac-
turer has built 12 developmental
units and production is scheduled to
start in 60 dayvs.

Air Force Plans
Parts Handbook

AS PART of a multipronged cam-
paign to improve reliability of mili-
tary electronic equipment, the Air
Force, through Wright Air Develop-
ment Center, has entered into a
contract with the Technical Writing
Service of the McGraw-Hill Book
Co. for development of a complete
and up-to-date Components Hand-
book.

The purpose of the book is to pro-
vide design engineers with all tyvpes
of information which will enable
them to select, specify and use
components in such a way that
greater equipment reliability will
be secured.

» Causes—It has been determined
that the greater part of present
lack of reliability in complex mili-
tary electronic equipment arises
from deterioration and failure of
components, including tubes. Of
the many causes for these troubles,
the most prevalent are: poor circuit
design so that failure or change
in characteristic of one component
causes the failure of several other
components; improper selection of

(Continued on page 24)
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Arisuncement to sty
SILICON PowER
RECTIFIERS

AVAILABLE FOR THE FIRST TIME
IN PRODUCTION QUANTITIES

* These units are ideally suited for aircraft and guided
missile requirements. Other typical applications that

N Elgp
SO,
b < can benefit from their superior characteristics are

.'é power rectifiers in commercial equipment, magnetic
6 § amplifiers, clipping, meter protection and counter cir-
& cuits. Anxiety over temperatures is completely elimi-

S

/4Z‘£ 1892 nated when they are used in digital computers. Automa-
tion and control engineering suggest additional fields.

Performance.:

. Rectification Efficiency Over 99%

. Forward Voltage Drops Averaging 1.5 Volts at 200 MA
. Peak Inverse Voltages to 1,000 Volts

. Operates Continuously up to 200°C.

. Leakage Current as Low as 10-10 amperes

. Rectification Ratios as High as 10°

. Practically Flat Zener Characteristics

NOONSLWN -

1. HIGHEST EFFICIENCY

2. HIGH CURRENT
B 3. HIGH VOLTAGE
4. HIGH AMBIENT OPERATION
5. HERMETICALLY SEALED

FORWARD CURRENT M,

REVER\/sgL¥gLTAGE
P A 6. SMALL IN SIZE
r £S SN, N 7. LIGHT IN WEIGHT
v
§ ors 8. RUGGED — ALL WELDED
-
:,. STATIC I'E 9. LOW FORWARD DROP
o=
| el 3 CHARACTERISTICS 10. LOW LEAKAGE
c TYPE 2SJ 20 . .
! 5 JETEC NO.IN3I8 Write for fully illustrated and
i Lo informative Bulletin SR-18-2
Jetec No. TYPE | Forward Diop| Forward Current | Power Current | Peak Inverse
@ 200 MA Continvous Peak
IN316 | 2545 | 2v Max 200 MA 2A 50v
IMN317 | 25010 | 2V Mox 200 MA 2A 100V
IM318 | 25420 | 2V Max 200 MA 2A 200V
iIN319 | 25J30 | 2V Max 200 MA 2A 350v
IN320 | 25350 | 2V Max 200 MA 2A 500V

Units with peak inverse rating of 850 volts available in sample quantities.
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INDUSTRY REPORT--Continued

components for rigorous environ-
ment of present-day military ap-
paratus due to lack of sufficient
information on the ability of com-
ponents to stand up under these
stringent conditions; poor work-
manship in production of equip-
ment: poor mounting, ventilation,
placement, voltage regulation; and
necessity of purchasing and using
mass-production low-cost compo-
nent parts.

The Components Handbook will
be a three-year combined Army-
Navy-Air Force project and will be
published and available to design
engineers through the McGraw-Hill
Book Co.

» Design—For the Rome Air De-
velopment Center, McGraw-Hill is
completing a book “Reliability
Factors for Ground Electronic
Equipment” covering general de-
sign principles with particular
emphasis on mechanical, electrical
and human engineering factors,
statistical aids to quality control
and related subjects. The first vol-
ume of the handbook will be ready
early in 1956,

Tubes Play Tunes In
Music Synthesizer

instru-

electronic
ment to synthesize familiar sounds
and to create an unlimited range of
tone variations and rhythms, de-
veloped and recently demonstrated
by RCA, is operated by H. F. Olsen,

EXPERIMENTAL

rear, and Herbert Belar of the
firm’s research center in Princeton,
New Jersey.
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Supply Of Technicians Remains Short

Tech school graduates de-
crease; lack of aides aggra-
vates engineer shortage

THERE are still not nearly enough
electronics engineers to go around.
Whether you judge from your own
experience in trying to hire one,
count the ads in the Searchlight
section of ELECTRONICS or draw a
comparison with things in Soviet
Russia, the supply is indeed short.

INCOME OF TECHNICAL
SCHOOL GRADUATES
Mo ——————

00— ——

$90 —

AVERAGE WEEKLY SALARY
Rid
@
o

52 1953

50 5

50—
1948 49

During 1953, U. S. engineering

schools graduated 24,164 engineers
in all curriculums. More than 40,000
could have been profitably employed.
Meanwhile the Russians acquired
over 100,000 new engineers.
» Technicians—Not only ure pro-
fessional engineers scarce but they
are zlso handicapped by shortage
of trained assistants. Ideally, each
engineer should have about four
technical aides to carry out his more
routine duties.

During 1953 technical institutes
turned out only 1,859 technicians
trained in electronics, television or
radio.| This was down from the
1952 figure of 2,591,

Lack of technical aids not only
cuts down the productivity of en-
gineers but also requires that many
younger engineers work at routine
tasks below their level of education.

» Remuneration — As the chart
shows, a technician’s career can be
quite profitable. The chart is based
on data reported periodically by
technical graduates of Long Island

Agricultural and Technical Insti-
tute. Salaries range between $50
and $110 a week as average figures.
This can be compared with salaries
from $57 to $96 for government
technicians.

A recent survey showed around
3,000 technicians working for the
government. Fifty percent work for
the Commerce Department which
encompusses the Civil Aeronautics
Administraticn and the National
Bureau of Standards. The Navy
Department employs one fourth of
the total.

Financial Roundup

PROFITS reports and security trans-
actions made in the past month by
companies in the electronies field
indicate the state of the business
on the financial front. The follow-
ing companies issued profit state-
ments for the fiscal periods indi-
cated:

Net.Profit

Compuny 1954 1933
AT&T 12m ... .$180,460,000 $421,485,570
Bendix Aviation

& M| Gl 0 25,637,771 17,352,710
Daystrom 9m. 997,070 821,268
Int’l Resistance

40w ... 368,322 421,165
Packard-Bell

3m L,inz..eza 217,236
Remington Rand

Il Bomxelio b e 11,636,465 8,470,556

» Securities—Audio & Video Prod-
ucts filed with SEC covering 450,000
shares of common stock, par one
cent, to be offered at 30 cents per
share. Net proceeds are to be used
to reduce accounts payable, to
manufacture new tape recording
machines and for working capital.

Electronic Specialty Co. of Los
Angeles filed with SEC covering
100,000 shares of capital stock, par
50 cents, to be offered at $3 per
share. Net proceeds are to be used
for working capital.

Olympic Development filed with
SEC covering 299,698 shares of
common stock to be offered at par,
$1 per share, to stockholders on a
1 to 6 basis. Proceeds are to be used
to retire short-term notes and for

general working purposes.
(Continued on page 26)
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PERATIONS
ONTROL...

DUPLEX SIGNALING UNIT

N
~

Centralize&{)perations Control is the
Hammarlund proveén method for remote su-
pervisory control and> metering of all your
plant operations over a shqgle circuit — tele-
phone line, carrier, radio or\microwave. All
remote operations can be controled from one
or more main offices. g

The system can be built into a new. plant
or used to modernize existing facilities. You
can buy a custom-built COC system, operd

ENTRALIZED

e Telemetering
e Control
e Report
On One Circuit

No matter which method you select, you
take advantage of the Hammarlund COC
building-block components that are engineered
and built to give long, dependable, trouble-
free service. An example of the type of com-
ponents built by Hammarlund for COC service
is the DSU described below.

For further information on COC, write to
The Hammarlund Manufacturing Co., Inc.,
460 West 34th Street, New York 1, N. Y.

ended to meet future requirements, or you . Ask for Bulletin E-3.

can build one yourself using Hammarlund
components. And, most important, full use can
be made of all existing instruments.

Our growing list of satisfied customers in
the petroleum, chemical, transportation, metal
working, public utility and other fields reflects
and proves the versatility of COC.

[~ . .
The DSU is an audio tone generator and

frequency receiver in a single pdckage
unit that transmits and receives signaling,
dialing, telemetering, teleprinting, super-
visory controls and other information. It
operates over wire lines, telephone or
power line carrier, and radio or micro-
wave communications circuits,

W RAMMARLUND

SINCE 1910

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

Submarine TV
Checks Fish Nets

Camera buoy monitored fish and
net in action
UNDERWATER television was used

recently to evaluate new equipment
for the fishing industry. At the
request of the Department of Inte-
rior’s Fish and Wildlife Service, the
Navy’s Bureau of Ships used tv to
test 2 midwater trawl used for
herring, sardines and other fish.

The net is a Swedish development
and its original model has expensive
component parts and requires sev-
eral men to handle it. Experiments
were conducted to ascertain whether
an adapted form, constructed at
lower cost and requiring fewer men
to operate, would be as effective.
The net, about 150 feet long, has a
40-foot square mouth, an extensive
field of view.

To monitor the net while it
caught fish, a television camera was
attached to a towed buoy which per-
mitted control of depth while in tow.
An image orthicon unit designed
for underwater use was used.

The camera is 5 inches in diam-
eter and 42 inches long without the
pressure housing. It is capable of
picking up scenes having a consid-
erably lower light level than most
conventional tv equipment. Change
of focus, aperture and lens are ac-
complished by remote control from
the surface operating position.

As a result of the tests it was de-
termined that the modified version
performed as well or better than the
more complicated original net.
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Los Angeles, Calif.

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

AfFRIL 5-7: Radio Technical
Commission for Aeronautics,
Spring Assembly Meeting
IRE, Los Angeles, Calif.

APRIL 13-15: Symposium On
Modern Network Synthesis,
II sponsored by Polytechnic
Institute of Brooklyn, En-
¢ineering Societies Bldg., New
York, N. Y.

APRIL 15-16: Ninth Annual
Spring Technical Conference,
Cincinnati IRE; Engineering
Society  Bldg., Cincinnati,
Ohio.

APriL 19-21: Twelfth British
Radio Components  Show,
Grosvenor House, London.

APRIL 27-29: Seventh Regional
Technical Conference and
Trade Show, IRE, Westward
Ho Hotel, Phoenix, Ariz.

APRIL 29-30: New England
Radio-Electronics Meeting,
IRE, Sheraton Plaza Hotel,
Boston, Mass.

MaYy 2-5: Third Annual Semi-
conductor Symposium of the
Electrochemical Society, Cin-
cinnati, Ohio.

May 3-5: URSI Spring Meeting,
National Bureau of Stand-
ards, Washington, D. C.

May 13: Automation, Engineer-
ing For Tomorrow, Sympos-
ium, Engineering School,
Michigan State College, East
Lansing, Mich.

MEETINGS
MarcH 1-3: Joint Western MaAy 16-19: Electronic Parts
Computer Conference and Ex- Distributors Show, Conrad
hibit sponsored by IRE, Hilton Hotel, Chicago.
AIEE, ACM; Statler Hotel, May 18-20: Annual National

Telemetering Conference and
Exhibit sponsored by IRE,
AIEE, IAS, ISA; Hotel Mor-
rison, Chicago, Il

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

May 24-26: Ninth Annual
NARTB Broadcast Engineer-
ing Conference, Washington,

D. C.

May 26-27: Electronic Com-
ponents Conference, Los
Angeles, Calif.

JUNE 2-3: IRE Materials Sym-
posium, Convention Hall,
Philadelphia, Pa.

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

JUNE 6-8: Fourth Annual Con-
vention and Trade Show, Na-
tional Community Television

Association, Park Sheraton
Hotel. New York, N. Y.
JUNE 20-25: Symposium on

Electromagnetic Wave Theory
sponsored by URSI and the
University of Michigan, Ann
Arbor, Mich.

Avug. 23-SepT. 3: British Na-

tional Radio Show, Earls
Court, London.
Avug. 24-26: 1955 WESCON,

Civic Auditorium and Fair-
mount Hotel, San Francisco,
Calif.

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

Industry Shorts

» Highway trucking rules made
effective March 15 by FCC provide
for more liberal use of radio within
cities by interurban truckers of
property.

» Some 6,000 electronic engineers
are employed by the nation’s air-
frame manufacturers and the num-
ber is expected to nearly double by
1959, according to S. F. Arn of
Packard-Bell.

» Increasing use of automatic pro-
duction techniques will increase
the nation’s maintenance expendi-
tures by one billion dollars in 1955,
approximately 9 percent higher
than last vear’'s outlay, according
to GE.

> United Air Lines has purchased
$1 million worth of aircraft radio
equipment from Collins Radio con-
sisting of 224 vhf receivers and the
same number of vhf transmitters.

» Time for submission of tenders
for the supply and installation of
transmitting and studio equipment
for the proposed Australian na-
tional tv stations in Sydney and
Melbourne has been extended to
April 14,

» Investment per job in plant and
property in the communications
equipment industry averages $3,-
T04.

» Mica strike in North Carolina
may yield 1,500 pounds of block
mica per day.
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PRECISION
PACKAGED

NOIS

MEASUREMENT

IN
EVERY
RANGE

There’s a Kay instrument to answer most needs in noise
testing—with good measure! Each Mc'yd~,/\7ﬂdt' type affords
accurate measurement of noise figure and receiver gain in a
specific frequency range, while the Kada-Node can be
obtained with all elements required for complete noise figure
measurement, 5 me to 26,500 me, including power supplies.
Thus you may trust your noise lest work to one precision line
of uniform high quality.

(lustrated)

kay Kada-Node

Complete radar noise figure measuring set for II' and RF, in-
cluding attenuators, detector and noise sources. Provides pro-
duction and lab measurement of noise fizure and recciver
gain. Complete with power supplies. Freq. Range: 5-26,500
me. Noise Figure: Range. 021 db, accurate to +0.25 db.
Prices on request.

kay Microwave Mega- Nodes

Calibrated random noise sources in the microwave range, used to
measure noise figure and receiver gain and to calibrate standard
signal sources in radar and other microwave systems. Available in
the following waveguide sizes to cover the range of 1200-1100 me and
2600-10.000 mc:

RG-69/U, RG-48/U, RG-49 U, RG-50/U,

RG-51/U, RG-52/U, RG-91/ U, RG-53/U

RG-69/U....$500
RG-48/U.... 295
RG-49/U.... 295
RG-50/U.... 295
RG-51/U.... 295
RG-52/U.... 295
RG-91/U.... 350
RG-53/U.... 350

Available with fluorescent or inert gas
fargon or neon! tubes. Noise output thuor-
escent tubes 15.8 db £25 db: argon gas
tubes 152 db =1 db*: neon tubes 18.0 db
+ .5 db®.

*Noise output of inert gas tubes. independ-
ent of operating temperature.

ALL PRICES INCLUDE POWER SUPPLY

ELECTRONICS — March, 1955

kay Mega-Node

Calibrated randem noise source reading
direct in db, for measurement of noise fig-
ure, receiver gain, and for indirect calibra-
tion of standard signal sources. Freq.
Range, 5220 me. Qutput impedances: Un-
balaneed 50, 75, 150, 300, Infinity. Bal-
anced—100. 150, 300, 600, Infinity. Noise
Figure Range: 0-16 db at 50 ohms; 0-23.8
db at 300 ohms. $295.00 f.o.b. fuctery.

Dept. E-3 14 Maple Ave.

KAY

ELECTRIC COMPANY

Pine Brook, N. J.

kay Mega-Node-Sr.

Sime nses s ,'”("/]d’/vﬂdt'. Freq. Range,
103000 we. Qutput Impedance: 50 ohms
wnbalanced into Type N Connector. Noise
Figure Range: 020 db. $995.00 f.o.b,

factory.

Write for Technicol
Dota Sheets ond
copy of Koy 1954
55 Cotalog.

Want more information? Use post card on last page.

www . americanradiohistorv.com

27



NOW
i £ D E
Weasise -2 |

from 100 microvolts to 320 volis REGARDLESS OF WAVEFORM
WITH THE

BALLANTINE
MODEL 320
VOLTMETER

——

£
(\

&Y
{* 1 Lm

REPRESENTING:
| A distinctly new departure in VIVM design.

FEATURING:

A built-ir calibrator; — easily read 5-inch log meter; —
immunity to severe overload; — useful auxiliary functions.

. BRIEF SPECIFICATIONS:
! VOLTAGE RANGE:. ... ... ... ... ....... 100 microvolts to 320 volts
’ 1 DECIBEL RANGE:. . ... ... .. .. .. .. ......... —80 dbv to +50 dbv
Bh=e — FREQUENCY RANGE .................. 5 to 500,000 cycles per second
ACCURACY:............ ....39 from 15 ¢ps to 150KC; 5% elsewhere
] Figures apply to all meter readings
/ MAXIMUM CREST FACTORS: ... ..... 5 at full scale; 15 at bottom scale
— CALIBRATOR STABILITY:. .. .. ...0.59% for line variation 105-125 volts
INPJT IMPEDANCE:.... ... ...... 10 M nand 25 ppf, below 10 millivolts
y 10 M nand 8 ppf, above 10 millivolts
/ N B POWER SUPPLY:...... ... ........ 105-125 volts; 50-420 cps, 75 watt
'l Provision for 210-250 volt operation
P DIMENSIONS: (Portable Modeff. .. .. .. .. 14 %" wide, 10" high, 12 %" deep
y Relay Rack Model is available
,l WEIGHT: : on0ms:0 00 o 4: 200 o 61500 530 i o mis 51m G s bt 21 Ibs., approximately

PRICE: $325.

-

Write for the New Ballantine Catalog
describing this and other instruments
_in greater defail.

‘} BALLANTINE LABORATORIES, INC.

J 100 FANMY ROAD, BOONTON, NEW JERSEY

28 Want more snformation? Use post card om last page. March, 1955 — ELECTRONICS




filamentary
subminiature
tubes

The Bell System’s new telephone answering set
and new telephone for ‘‘hands-free”” and con-
ference use naturally require tubes of the utmost
reliability. Raytheon Filamentary Subminiature
Tubes qualified only after undergoing a long series
of exacting tests by both Bell and Raytheon.

Lew microphonics, low power requirements,
high efficiency, long life and, above all, supreme
reliability characterize the Raytheon Tubes in these
newest telephone developments.

It will pay you to find out what Raytheon Fila-
mentary Subminiatures can do to better the per-
formance, convenience and economy of your elec-
tronic equipment.

TELEPHONE ANSWERING. When you aren't there, the automatic telephone
answering set takes over, delivers previously dictated message in yaur voice,
records caller's reply and plays it back to you at your convenience.

£$ .
Wilsop is, falking on the
Y]
T -

‘-‘tmf

i e

. e -
G

“HANDS-FREE"” TALKING. Telephone set base
has a builtdin microphone — vyou talk without
pickirg up haandsel. Tiny desk soeaker amplifies
the diitant soice io that several persons in a
group can lizter to the conversation. For privacy,
you li“t the receiver, automatizally shutting off
the microphene and speaker. Small amplifier, not
visible in the pi:ture, “urnishes power.

RAYTHEON FLAT PRESS Subminiature Tubes are the
tubes with the SEAL OF RELIABILITY — the longer
glass to metal seal that gives you these important
advantages:

Glass heated only once — no button,
low glass strain, no lead burning

Reentrant seal eliminates breakage
from short bends

Leads completely tinned right to glass

Flat press with in-line leads for easier
socketing, easier wiring, adaptability
to printed circuits

Reliable, long-lived Raytheon Submsniature Tubes in these Bell equipments, illus-
trated above, were tested for dependable, tromble.free service over long persods.

RAYTHEON MANUFACTURING COMPANY

RAYTHEON MAKES ALL THESE:

COME IN AND TALK OVER THESE TUBES WITH US AT THE L.R.E. SHOW

Want more information? Use post card on last page. 29
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HIGH
TEMPERATURES

rl|/d Rectifiers now available

for continuous operation at 150°C

“Hellishly High™ is used in a comparative sense,
of course. But the fact remains: Bradley’s SS series
of high-vacuum processed Selenium Rectifiers was
developed to perform as rated at ambient tempera-
tures of 150° C.

Life tests have passed 4200 hours at 150° C
without any indication of cell deterioration. The
units undergoing tests comprise four Bradley SS

series R-cells, experimentally rated at 13 volts,

operating with an a-c input of 52 volts under a
resistive load of 50 milliamperes. Available cell sizes
range from 3/16” diameter to 5" x 6" plates.

Our representative will be glad to discuss the
application of Bradley High Temperature Recti-
fiers to your application. Curves showing test
results are available upon request. Please write

for them.

SEE US AT I.R.E. NATIONAL CONVENTION BOOTH #722 @ SOUTHWEST I.R.E. CONVENTION BOOTH #13

VACUUM - PROCESSED — FOR PERFORMANCE AS RATED

Manufacturers of Metallic Rectifiers and Photoelectric Cells

BRADLEY LABORATORIES, INC. * 168E Columbus Ave., New Haven 11, Connecticut

30 Want more information? Use post card on last page.
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CK-IN TERMI

vorniom . in ALL applications!

other terminals HELDOR LOCK-IN TERMINAL SPECIFICATIONS
made today.

: HEX.
@ Costs less, install- STYLE RMS MT )
TERMINAL NO. A B| ¢ D | *F VOLTS| AMPS| HOLH TORQUE
ed, than solder 5218 019-025 | 4000] 10
seal terminals. ¥ 52 4 i:j ]:‘ i ;/3 oI TS i: v
B 7!5 8 £} B -
Y 5312.C&C [ dor 5| 4 | | 31| 83 ] 14| 020-032] 3000 e [&H | ¥
A ou can show marked 5312-C&C [dor 5| 7 | & % | 5% | .020-032| 3000 e | & | ¥
cost reductions and im- 5375 1 Y| | Ta| 33145 032-048 5000 20 :/4 v
5375-C&C 5 gy SEY 14 | 025-037 | 4000] e v
rove the rformance -3 I 3 <]
gf i conll)eonents b 5375-C&C Z] 3% | r| 44 15 | 025-037 | 4000] 20 |5 | ¥
i p Yy 5500 1 To | a| ve] 43|17 | 032-048 | 10000] 35 | 7» | 8%
using these new HEL.- 35
1sing ¢ - 5500-C&C 1 Vo | % 1a| %3] 174 032-037] 7000] 35 | & | =
DOR rivet type, lock-in 5875 3 Ts | 48] 14| 11y | 274 | 037-062 | 12000] 45 | V% | 157=
terminals in  place of 5-1125-C&C[ 3 174 Y| 1% 245 | 37 | 037-062 | 5000] 45 | 35 | 18 =
those you now use. They 5-1125-34 3 116 ] #5] 14| 27| 37y | 037-062 | 16000] 45 [ 34 [187#
will .not crack or leak. 5-1125-175 3 1| 155 1% ] 247 [ 314 | 037-062 [ 19000] 45 | 3; | 18'%
¥hey m’;e( (hewl,\'lfllL'T'z-] ® Depending on style. ¥ Must be staked securely.
wWist 1ests, en you Insulation Resistance at 45% relative humidity at Sea level over 500,000 Magohms
let HELDOR stake in *1f other panel thickness required, please state thickness when ordering.
these terminals in can

covers youwll effect fur-
ther economies.

Cost-conscious, quali-
ty-minded manufacturers
mow use HELDOR fcr

terminals, drawn cans, —— T }
sheet ‘metal fabrication

d cans and Covers, cabg:. STYLE =1 STYLE #2 STYLE =3 STYLE a4
nets, brackets and a com- WRITE FOR NEW M
plete "~ assembly service. TERMINAL DATA other /&%I products ﬂ

Heldor can save you BULLETIN! _ o CANS and COVERS 3 '
money. Send in your a |k 1 o CABINETS o

specifications or prinis | @ ASSEMBLY SERVICE
for a quoration. ¥ of equivalent R L. BUSHINGS
zoting o HOT TINNING SERVICE STYLE =5

Do it now!

HELDOR MANUFACTURING CORPORATION

@M HELDOR HERMETIC SEAL COMPANY, INC.
i 238 Lewis Street ° Paterson, N. J.

VISIT BOOTH #863 AUDIO AVENUE, 1.R.E. SHOW, MARCH 21-24, 1955,
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OW ARE YOUR COMMUNICATIONS ?

Do the booklets, pamphlets, and manuals you usc really work for you?
Are these vital publications, that tell the story ol your products and your
company, as effective, readable, well designed and illustrated as they can

be? Today more than ever, your cntire operation is judged by each annual
report, employce manual, and public relations piecc that you produce.
Have you examined your communications lately? If you have any doubt
as to the impact of your instructional and promotional literature,
remember . . .

COMMUNICATION IS OUR BUSINESS

For a good many decades McGraw-11ill has stood for complete coverage
in the business literature field. Now the McGraw-Hill TECHNICAL WRITING
SrrvICE olfers a new approach to your publication problems —an inte-
grated writing, editing, illustrating, and printing service {or the custont
production of: INSTRUCTION MANUALS, PRODUCT BULLETINS, TRAINING AIDS,
INDUSTRIAL RELATIONS LITERATURE, ANNUAL REPORTS, COMPANY HISTORILS,
PROCEDURATL GUInEs and other collateral literature. More than 150 editorial
and graphic experts are at your disposal, ready to prepare high-quality
material to your own or government specifications. Save time, save money
... and make your communications work! Let our stail be your stail for
technical and business publications.

McGraw-Hill Book Co. TECHNICAL WRITING SERVICE

Write or phone Technical Writing Service, McGraw-Hill Book Co., Inc.
330 West 42nd Street, New York 36, N. Y. e LOngacre 4-3000

This service is available through ad agencies.

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



OHRMITE
ECON ®Rekv:ys

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

\

hermeticallv
sealed or
dust-prolective

enclosures

30 TYPES

available from

STOCK

Current ratings vp to 25 amp, AC or DC

When vou want the utmost in relay dependability,
investigate the Amrecon line. Amrecon relays are
designed, produced, and tested in the new, air-
conditioned Ohmite plant.

These ruggedly butlt relays have the ability to
handle power loads usually requiring larger, hieavier
units. They are built to meet rigorous aireraft relay
standards, and are particularly adapted to mobile
equipnient where severe shoek and vibration are
encountered.

Amrecon relays are available with screw, plug,
or solder-wire termiuals; in a variety of contaet
arrangements; with hermetically sealed or dust-

protective enclosures. Order from the 30 stock
types, or let Amrecon’s engineers help you work emga? 2’/0

out speeial relay applications.

AMERICAN RELAY & CONTROLS, Inc.
3610 Howard St., Skokie, lllinois (Suburb of Chicago)

a subsidiary of -

OHMITE® =

MANUFACTURING COMFANY




. H m “ ? E 'Brown Devil”

RESISTORS have BALANCED

THERMAL E

High=-quality resistors

for yourfo_(_lg_‘j, jobs!

When you want a resistor that will stand
up under high temperatures, specify
Olimite Brown Devils. They have heen
carefully designed 1o provide “balanced
thermal expansion.” All parts—core
resistance wire, vitreous enamel coating,
and terminal band-—have a thermal
expansion that has heen carefully matched.
As a consequence, “ Brown Devil 7 resist-
ors expand and eontract as a unit. This
eliminates cracking of the enamel, keeps
terminals firmly anchored, and prevents
the entrance of moisture.

For many years. these superior Ohmite
resistors have proved their reliability
under the toughest service. Specify themn
on your next job.

iy

=\ /925-/955

PATENTED WELDED
TERMINALS

Ohmite welded terminails provide
a perfect and permanently stable
electrical connection that is un-
affected by vibration or high
temperature.

HIGH TEMPERATURE
STEATITE CORE

This strong, rugged steatite core
has excellent electrical character-
istics, and a coefficient of thermal
expansion that matches the other
resistor materials,

EXCLUSIVE
HIGH TEMPERATURE
VITREOUS ENAMEL

This special-formula enamel was
developed by Ohmite after exten-
sive research. Its thermal expan-
sion is properly related to that of
the steatite core, terminal, and
resistance wire.

ovizr 100,000,000 sow ]

RHEOSTATS
=a°
RESISTORS

e Raht witls OrlNIT 3 .

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



At FREED ... Leesona coil winders
cut production time and costs

Executive praises performance of No. 108 Machines

at
.(..ms--m;-;“‘mfu
WINGSSR! tw YORK art

At the Freed Transformer Company,
well known manufacturers of elec-
tronics components, Leesona No. 108
Hand-Feed Coil Winders have replaced
obsolete winding equipment. Here’s
what the president of Freed reports
about the new installation:

““In our winding operations, accu-
racy comes first. Our new Leesona
No. 108 Winders, besides being
tops for accuracy, have brought us
many other production advantages.
Their quick set-up changes, simple
operation, and easy insertion of
paper sheets are saving us time and
money. We’re more than pleased
that we changed over to these
speedy, versatile Lecsona ‘Coil
Winders.””

Many other plants, report similar
benelfits as a result of modernizing with
Leesona No. 108 Hand-Feed Coil
Winders. The most accurate, flexible
and economical machines of theig type
ever developed, Leesona No. 108’s
wind four to thirty paper-insulated
coils in stick form simultaneously, re-
duce set-up time considerably, and
speed up production on long or short
runs.,

,,,. ~7 | Use The Coupon

One Of The Leesgna Mo 108 Hand-Fecd Coil to get complete facts on how Leesona
Winders installed b7 th2 Fre>c T-ansformer Company No. 108 Coil Winders can bring new

| of Brooklyn, N. Y. Mo:ze th= co1venient locction of SRRaT d o v
controls for quick s=t-up c-aaze. Many other tcatures iciency and economy to your own

make this the fastest, ezsiesi ty operate, most ad- coil winding opcrations. And note the
. il z e . - il q
vanced hand-feed 1 wirder cver designel Inset  additional helpful coil winding infor-

shows a Hi-Fidelity Trarsfarmer, a typical Fre~d com- i 1ae 2
ponent in which precision-woanl coil structires are mation listed on the coupon. Why not

vital to high performence and -elebility. send for all the facts today?

———— — — — — e i — —  —— — — —— — — oy ——— — it — — —— — — — — — " S — — ———— i — — —

UNIVERSAL WINDING COMPANY

P. O, BOX 1605, PROVIDENCE 1, RHODE ISLAND, Dept. 13
Please send me
D BuWetin on the Leesona Ha. 108 Hand-Feed Coil Winder.

D Condensed cotalog of Leesona Winders,

1
|
|
|
|
|
|
I D Bulletin on the new Leesona Pay-As-You-Profit Plans far purchasing or leasing modern
: cail winding machinery.

|

|

|

|

FOR WINDING CCILS

IN QUANTITY... Name..o. oo ivniie i iiiiai i vas [T W R Title oo iii s
ACCURATELY...USE Company........... U T VRO TP - SOUUIRI.. SA
LEESONA WINDING MACHINES o Zone....Stale.sseeeniennnn ceeeee
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/1 Uny Forme

Fcbri;cteﬁ Assemblies

General Plate
TRUFLEX® Thermostat Metals

Give Accurate

Temperature Response...Cut Costs

General Plate Truflex Thermostat Metals pro-
vide a sure way to get reliable performance and
at the same time cut costs of products requiring
temperature control, indication or compensation.

Advanced General Plate production methods
coupled with the best equipment available insure
close tolerances on all properties and dimen-
sions. This maintains positive consistency in
thermal, mechanical, and electrical perform-
ance. With no variation from lot to lot rejects
are eliminated, costly adjustments are minimized.

General Plate Truflex fabricated assemblies
are engineered and manufactured to your

Want more information? Use post card on last pege.

Strip Stock

specifications, ready for
installation into your prod-
ucts. They eliminate costly
fabrication problems .

needless special equipment
... experimental work and

expensive calibration.

However, if you prefer to make your own assem-
blies, General Plate Truflex Thermostat Metals
are available as strip in extra long coils or flat
manufactured

cut lengths to your material

specifications.

Write for information and engineering assistance.

You can profit by using
General Plate Composite Metals !
=== 528 == & ]

METALS & CONTROLS CORPORATION
GENERAL PLATE DIVISION

33 FOREST STREET, ATTLEBORO, MASS.

March, 1955 — ELECTRONICS



NOW ...FROM TI‘(] ngih?() n

SILICON JUNCTION DIODES WITH
SUPERIOR FORWARD CONDUCTANCE

=-—= Qperation up to 150°C

®m—— Jow Inverse Current
®——— Sharp Zener Break
=

— Hermetic Sealing

Transitron silicon junction diodes are
specifically designed to meet exacting
high temperature requirements. Com-

bining high forward conductance with
very high inverse resistance, they pro-
vide improved circuit performance in
many applications. Reliability is as- |
sured through welded hermetic sealing. |
H
SPECIFICATIONS AND RATINGS
i
Forward Current Inverse Current Maximum Reverse
at -+ 1.0 Volt at Specified Voltage Working Voltage
TYPE (ma) waj {volts) g
at 25°C at 125°C ACTUAL
IN137A 3 03 at 20V — 36 i sz
IN138A 5 01 at 1oV = 18
IN137B 20 .03 at 20V 5 at 20V 36
IN138B 20 .01 at 10V 2 at 10V 18
1N350 20 .03 at 60V 5 at 60V 70
1N351 8 .03 at 100V 5 at 100V 120
1N352 5 .05 at 150V 16 at 150V 170
1N353 ) .10 at 200V 20 at 200V 225
1N354 1 .10 at 300V 20 at 300V 325 s
Bt
==
Te—
z [T
Types IN200 through 1N222 as well as specia
types, including Zemer regulators, arve also \
available, Your inquiries are invited. e g
SEND FOR
BULLETIN
VISIT BOOTH 580 AT THE I.R.E. SHOW, MARCH 21-24 TE1322

electronieJeorporation
melrose 76, massachusetls Gtass Diodes Silicon Diodes Germanium Diodes Transistors Silicon Rectifiers
ELECTRONICS — March, 1955 Want more information? Use post card on last page.
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Transitron’s silicon rectifiers meet the
long felt need for reliable and efficient
power rectification at high temperatures.

Reliability at High Temperatures
High Power Handling Ability

Overcoming the basic limitations of sele-
nium, germanium, and the vacuum tube,
they provide trouble-free operation over
wide ambient temperature ranges.

Negligible Leakage Current
No Forward Aging
High Conductance

These rugged rectifiers offer major sav-
ings in both size and weight in any high
temperature application.

Miniature Size

SRR RER

Hermetic Sealing

VISIT BOOTH 580 AT THE SEND FOR
= BULLETIN
1.R.E. SHOW, MARCH 21-24 TE1321

TYP'CAL FORWARD CHARACTERISTICS

TYPICAL INVERSE CHARACTERISTICS. TYPICAL POWER SUPPLY CHARACTERISTICS

600 1000
/ 500 W Shyp

@ M e
o« 506 Z 200 v I Jsmus TY ¥
a & = 135 RS |

" P Sas |
g IIPEINESZIENIN3E 2 & TYPES 14332 & IN3I3 > 200 oy
408 g 180 TRANSFORMER RESISTANCE = 100 [ARM
= S p2 CHOKE RESISTANCE 0
- H 20 b 160
£308 —_— THEORETICAL CURVE FOR
& RaNGE OF VARIATION S 9 m £ % ~” PERFECT RECTIMER
=3 BETWEEN —$S°C & +I26%¢ 5 5 B 120
o} AMBIENT TEMPERATURE & > 100 Ssesmaae
o 200 3 = ACTUAL CURVE FOR
3 o 2 80 1N 341 RECTIFIERS AVic = 0.5% VARIATION.
§ g1 % s BETWEEN —55°C AND +25° AMBIENT

&

x 100 &5 e 3

./ °f )

0 25 0 00 200 300 400 500 600 100 200 300 400 SO0 400 700 800

1 20
FORWARD VOLTAGE (VOLTS) INVERSE VOLTAGE (VOLTS OUTPUT CURRENT ([sc) MA

SPECIFICATIONS AND RATINGS AT 125°C

POWER SUPPLY TYPES MAGNETIC AMPLIFIER TYPES

I Peak Maximum Maximum* Maximum* Peak Maximum Maximum™ Maximum™*

| Recurrent Average Average Average Recurrent Average Average Average

Inverse Forward Forward Inverse Inverse Forward Forward Inverse

I Voltage Current Voltage Current Voltage Current Voltage Current
TYPE | (volts) (ma) { volts) (ma) TYPE {volts) {ma) ( volts) (ma)
IN341 400 400 3.0 5 1IN332 400 400 15 .10
IN342 w 400 200 3.0 5 1N333 400 200 30 .10
1IN343 j 300 400 3.0 5 IN334 300 400 1.5 .10
IN344 ! 300 200 3.0 5 IN335 300 200 3.0 .10
IN345 ‘ 200 400 25 5 1IN336. 200 400 1.3 .05
IN346 | 200 200 2.5 5 IN337 200 200 25 .05
1IN347 100 1000 1.0 5 IN338 100 1000 1.0 .10
1IN348 ! 100 400 2.5 5 1IN339 100 400 1.3 .05
IN349 I 100 200 1.0 5 IN340 100 200 2.5 .05

Special silicon rectifiers, or combinations, are available to

*Averaged over one cycle for full wave choke input circuit

meeat specific requirements. Your inquiries are invited. with Rectifier operating at full rated forward current.

e

Silicon Diodes Germanium Diodes Transistors Silicon Rectifiers

Glass Diodes
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 97%er 1,000,000
OPERATING CYCLES!

&

That»'s why the SYSTEM ANALYZER CORP.
Chose Tech Laboratories Tap Switches
for $200,000 Electronic “Brain”

Witk more than 2200 tap switches incorporated in the design

fcr their huge anadog computer, engineers at the System Analyzer
Corg . Nokomis, N inois, made exhaustive tests to check

the ~fficiency an1 operating life of many types. Of all

those tested, Tect Laboratories Type 2C and 2A Tap Switches
were the only ores that met every requirement. After

1,002,000 comp e-e cycles of operation, they showed
apprcximately th2 same contact resistance as

at ite beginning.

Decizred primari r for analyzing electrical power
netaorks — as la-ge as the power system of an entire
city — the electremic “brain” handles mathematical
prod ems with & many at 220 unknowns, 400 times
fas=er than the wark can be done manually. It
is easy to unders-and why dependability is a major
fac-c1 in the selestion of its components.

See us at Eooth #656, Circuits Ave.

WRITE FOF FULL INFORMATION

® [
@] Manufacturers of
Pre=sion Electrical Resistance Instruments

AL UM NI MRTY  PALISADES PARK, NEW JERSEY

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



IS YOUR_PROBLEM

TO SAVE SPACE?

400-CPS AIRPAX CHOPPER PLUGS
INTO 7-PIN MINIATURE SOCKET
IN THIS COMPACT D-C AMPLIFIER

This miniature 400-cps chopper stands about 1% inches above the
chassis, is about % inch in diameter, and can be locked in place in a

standard 7-pin tube socket with a tube shield.

Coil excitation of 20 milliamperes is readily obtained from 6.3-volt

heater transformer.

Contacts of this single-pole double-throw continuously operating switch
are rated for 1 milliampere at 100 volts maximum. On tests at no
current—most severe operating condition for life test—units have

operated within design limits for well over the rated 2,000-hours life.

Contact noise across 1 megohm has a peak amplitude of about 1.5

millivolts, an average value of 200 microvolts.

Designated as Airpax Type 300, this chopper provides reliable opera-
tion in unusually small space. Consider saving space by using this

Airpax Type 300 chopper in your miniature equipment.

For complete specifications write to

ELECTRONICS — March, 1955
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DESIGNERS PRODUCTS ENGINEERS

COMPANY

MIDDLE RIVER BALTIMORE 20, MD.

Want morc information? Usc post card on last page.
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BARBER-COLMAN protects these from shock,

vibration, humidity with NOPCO" LOCKFOAM

Barber-Colman Company, Rockford, Ill,, is well
known for its varied line of aircraft temperature
and positioning control systems, actuators, air
valves, and other accessory equipment. In design-
ing the electronic temperature control shown here,
they required a potting material to protect the
fragile components and the connecting wiring. It
was necessary that the material be both light and
strong, have good electrical insulation properties,
and be impervious to salt spray and humidity. Cur-
ing temperature was not to exceed 250° F., and
after curing had to withstand ambient temperatures
up to 220° F.

Their search for the right material ended when
they tried one of the 50 different formulations of
Nopco Lockfoam. “By using Nopco Lockfoam as
the potting material,” states Barber-Colman, “we
were able to meet environmental operating require-
ments with an economy in manufacturing and as.

sembly time.”

Want more information? Use post card on lost page.

These properties of Nopco Lockfoam are finding
new applications almost daily —and they are by no
means limited to electronics or aviation. Since
Nopco Lockfoam is poured-in-place, it exactly fills
the configurations you wish to fill, It is consistent
and reproducible.

One of the many formulations of
Nopeo Lockfoam may be the means
of improving some product of yours,
oreven of bringing into being a prod-.
uct that so far exists only on your
drafting board. Send for the free
informative booklet today.

Plastics Division

NOPCO

CHEMICAL COMPANY

Harrison, New Jersey
4858 Valley Blvd., Los Angeles 32, Calif.

March, 1955 — ELECTRONICS



SIMPLER

MICROWAVE

MEASUREMENTS

TO SAVE

ENGINEERING

MANHOURS

AVAILABLE ON EQUIPMENT LEASE PLAN

FIELD MAINTENANCE SERVICE AVAILASLE
THROUGHOUT THE COUNTRY !

,

-
.
Vvey RELIABY

<N

ELECTRONICS CORPORATION

43-20 34th ST., LONG ISLAND CITY 1, N. Y.

MEASURES
MICROWAVE
POWER

WITH ONLY
ONE PROBE
... NO BURNOUTS

Over the entire frequency range DC to 11,000 MC, Polarad’s new Micro Power Meter
utilizes only one power probe, supplied as an integral part of the instrument. This
unique power probe will sustain severe overloads without burnout since it does not
contain hot wire barreters or other delicate components.

This new rugged and stable instrument reduces microwave power readings to the
simplicity of everyday low frequency measurements. It is a true rms milliwatt indi-
cating meter accurately measuring CW and pulse power, in milliwatts and dbm.
Insensitive to line voltage changes.

Because of its wide band coverage, the Polarad Model P-2 is outstanding as a general
lab and field instrument, available for power measurements at all commonly used
frequencies. P-2 can be completely calibrated from its own self-contained DC source.

Features and Specifications:

* Single power probe for all frequencies.
150% overload without burnout.
Direct reading.
Broadband Coverage ...
Multi-Power Range ...

....DC to 11,000 m¢ continuous in single mount.
...0-1 mw, 0-10 mw, 0-100 mw.

0 dbm, 4~ 10 dbm, + 20 dbm.
....50 ohms coaxial.

* Impedance ..

* VSWR ...Less than 1.4:1 from O to 5000 mc.
Less than 2:1 from 5000 to 11,000 mc.

* Accuracy ... .+ 1.0 db.

s Connector . .Type N plug.

* Input Power Required .115v = 10%, 60 cps.

* Dimensions . .10” x 8”7 x 8”.

* Weight ...14 Ibs.

TESTS
ALL

KLYSTRON
TUBES

Now, for the first time, you can test all commercially available klystron tubes, built-in
cavity types as well as those requiring external cavities, just as easily as you make
tests on vacuum tubes.

Polarad's new Model K-100 Klystron Tube Tester provides complete metering facilities
and control adjustments with a tube data chart to determine settings. Safety features
protect personnel at all times when testing tubes requiring high voltages.

Features:
¢ Performs the following basic tests:
a, Filament continuity.
b. Short circuit tests between all elements.
c. Static d-c tests—measurement of rated d.c currents and voltages.
d. Life test—relation of cathode current versus reduced filament voltages.
e. Dynamic test—provision is made for external modulation so that klystrone tubes
may be dynamically tested with external r-f measuring equipment.
* Special adapter mount for all commercial types of klystrons.
« Safety features protect personnel during tests.
¢ Protective devices prevent misadjustment and save tubes from accidental burnout.
¢ Built-in heavy duty blower provides forced air cooling of the Klystron tubes.
¢ Tester designed to be adapted for future tubes.
¢ Built-in Universal Power Supply may be used for klystron testing purposes outside the
instrument.

REPRESENTATIVES « Albuquerque « Atlanta o Baltimore e Boston ¢ Chicago = Cleveland » Fort Worth  Kansas City « Los Angeles « New York
Philadelphia  San Francisco « Seattie « St. Paul ¢ Syracuse e Washington, D. C. « Canada, Arnprior—Expart: Rocke International Corporation

ELECTRONICS — March, 1955
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NEW SYMBOL FOR SEMICONDUCTOR LEADERSHIP

new designs

now... from Pacific I
Semiconductors new techniques

new ance

Back of Pacific Semiconductors’ new diode design is a fresh

approach based on experience . .. over 145 man-years professional experience
in the field of semiconductor electronics. Starting where others have left off,
these pioneers in one of the decade’s most promising electronic fields

have developed a series of truly new semiconductor devices uniquely suited

to the demands of today’s airborne and computer circuitry.

Experienced personnel and a thorough, continuing research and

development program are your assurance of the most advanced design,
combined with proven performance at levels heretofore unobtainable. Pioneering
at PSI is not mere guesswork; it is based on thorough knowledge of

each product and of the conditions under which that product is used.

In the months and years to come, look to PSI ... Pacific Semiconductors, Inc.
... for your requirements of gold bonded germanium diodes, silicon
junction diodes and other important semicanductor devices. Inquiries are
invited for both standard units and for the special characteristics

constantly called for by advances in electronic design.

High-purity silicon crystals are drawn in
PSI’s high frequency induction furnaces.

X-ray diffraction orients crystals prior to
slicing wafer for silicon junction diodes.

42 Want morc information? Usc post card on last page. March, 1955 — ELECTRONICS
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NOW AVAILABLE
«.GERMANIUM GOLD BONDED DIODES

« SILICON JUNCTION DIODES

in the new PSI diode package...
designed around user requirements

750" /

B K ! oy
versatilij¥, top all-around utility.

/
/

SUBMINIATURE U

SUBMINIATURE UNIT WITH .020” RADIAL LEADS

ITH .020”

% CLIP-IN UNIT

.020 LEADS ATTACHED CO-AXIALLY

COAXIAL LEADS

y, PST’s revolutionary new package, with advantages

not found iA any cther gommercially available diodes, was designed only

ey aftef an exhaustife survey of user requirements. Space limitations, environmental
7 demands, e\}Zn assembly procedures became factors in the final design.

he result: diodes with demonstrably superior performance, greater

Typical PS| Gold Bonded Diode Characteristics @ 25°C

*CHECK THESE BENEFITS...

Forward
Current

1. VERSATILE LEAD ARRANGEMENT...
for maximum adaptability, diodes may

Inverse
Current
(na)

Inverse
Working
Voltage

(volts)

100 (~20v)

35

be obtained in a variety of configura-

10 (—50v)

8

tions.

25 (—50v)
200 (—200v)

220

2. GLASS-TO-METAL SEAL ... for posi-
tive moisture resistance, PSI uses a

Typical PSI Silicon Junction Diode Characteristics

true fusion seal. Es/Et

{volts)
3. WELDED CONSTRUCTION . .. for

T

Forward

Current
@ 1v
(ma)

Back Current

at 25°C

at 150°C

greater strength and freedom from

80

.01 (—15v)

Spa (—15v)

contamination; no fow melting point

soiders are tsed. 150/145

40

.01pa (—-30v)

51ta (—30v)

15

.01pa (—75v)

5ua (—75v)

300/290

5

.017:a (—150v)

5pa (—150v)

and your ne: benefit from all these
features.. ..

NEW STANDARDS OF
RELIABILITY AND STABILITY

(Pat. Pending)

e —

Dept. S-1

a: The saturation voltage (Es) is measured at 500pa; the
transition voltage (Et) is measured at 20ua.
b: Recovery time: after switching from 5ma forward current
to —40v for all these types, back resistance reaches or
exceeds 50K in lusec.

For complete product specifications, address inquiries to

PACIFIC 4§ SEMICONDUCTORS, INC.

10451 WEST JEFFERSON BOULEVARD

CULVER CITY, CALIFORNIA

Want more information? Usc post card on last page.
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From Original Engineering...

From Original Engineering...and from its half-century of

specialized skills and experience, Machlett once again creates new

criteria of electron tube performance for high power electronics.

Machlett is first again to offer significant, original
design for high power triodes. It was six years
ago that Machlett perfected a heavy duty power
tube series—the first from any manufacturer.
Accepted at once by equipment manufacturers,
now universally used, these tubes were also
paid the compliment of imitation.

With the New Machlett Triodes

COSTS GO DOWN

Because filament power is reduced—

up to 60% (enough, in many cases, lo pay for the tube).

Because tube life is longer—
increases ol over 1009, compared to convenlional types.

Because maintenance is cut—
replacement minimized; cleaning simplified.

Because handling costs are low—
weight down 00 to 70% for air cooled types.

With the New Machlett Triodes

Because plate and grid ratings are higher-
broader range of operation is possible.

Because safely margins are usefully increased—
for thermal, mechanical and electrical ratings.

Because lead inductances are very low—

circuit parasilics are reduced by as much as 10-to-1.
Because transconductance is high—

plate efliciency is increased, grid drive reduced,

stable performance assured over broadest loading range.

44

MACHLETT LABORATORIES,
1063 Hope Street, Springdale, Connecticut

The ahove tubes portray progressive evolution in eleciron
tube design. Left, Type 892, uses long. high inductance
clecirode leads and large glass envelope—a design now
aver 35 years old. Center, Machleit developed. elcetrical
equivalent, indusirial M1.-5668, has stronger, less induc
tive internal structures, short glass envelope and sturdier
seals, thicker anode with double heat dissipation capacity.
Right, most modern tube, Machlett’s new ML-6122, uses
cylindrical electrode supports for lowest inductance. great
stability; large contact area terminals for great seal
strength; close-spaced. precisely-aligned elecirodes for
low drive and high efliciency; thick-wall anode for cnol
inbe operation, high overload capacity; stress-free thori-
ated-tungsten tilament {or high load current, low heating
power, and longer life.

And Your First Cost is Only One Posteard—that’s all it
takes lo wrile Machlett Laboratories for the full story of these
premium design. rugged, coaxial triodes. Learn now what 1o
expect of a modern power triode.

INC.

March, 1955 — ELECTRONICS
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Available only from Machlett Laboratories: Eight new rugged coaxial terminal
triodes, with thoriated-tungsten filaments, and incorporaling every proven design and
production advance made by Machlett in its heavy duly electron tube experience.
Power Output 510kW  10-15kW  1520kW  25-40kW  25.50kW
Water Cooled ML-64200  ML-6422  ML-6424 ML-6426
Forced-Air Cooled =~ ML-6421  ML-6423  ML-6425  ML-6427

AN A A AL G L O I ) o O e A e O I e e



For Electronics Continuity

¢  CONTINUITY METER
Y

is guaranteed to save countless

hours of production time.

No more smoke tests.
No more scrapping of units.
No more checking for hours.

No more tearing up of circuits.

WHY LOSE MONEY
ON A JOB INSTEAD
OF SHOWING A PROFIT

Experience Unnecessa
I I i

L

WHICH END IS SHORTED?

20 Want more information? Usc post card on last page. March, 1955 — ELECTRONICS
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HERE'S YOUR

REVOLUTIONARY
NEW
LOW OHM
SAFETY METER

Amelco’s new Low Ohm Safety Meter
checks the original wiring, including high
current filament circuits, ete., which can-
not be reliably checked with any other
production instrument. More important
the Low Ohm Safety Meter saves hours
and hours of trouble shooting.

iy

PATENT
APPLIED
FOR

Thousands of tests prove there is no
damage tometers and delicate parts when
a unit is being checked with this meter.
Why ? Because of its low operating volt-
age. Nothing else like it on the market!

THE AMELCO “‘SAFETY METER” WILL PERFORM THE FOLLOWING PRODUCTION END TEST
REQUIREMENTS NOT POSSIBLE WITH ANY OTHER “PRODUCTION" TYPE OF INSTRUMENT

1.Will not damage delicate components

2.Will differentiate between legs of high current filament circuits

3.Will indicate potential sources of trouble in switches,

relay contacts and connectors

4.Locate incomplete electrical bonding

5.8ave hours of time locating shorts in B lines, signal grounds, etc.

6.Detect unsoldered and ‘‘cold’ soldered connections

7 Eliminate possibility of a good continuity indication through a mis-connected part

ORDER NOW!
Performance guaranteed.

Price Complete

(4
I 2040 Colorado Avenue
Santa Monica, California

Rush a UNIVERSAL CONTINUITY METER to us C.O.D.

{
$ 15 oo | NAME
ADDRESS
Amelco “Safety Meter”’ |
justifies its initial cost every I ary —ZONE___ STATE l
time it indicates trouble sources ISem— __om  ew wme o omm
ELECTRONICS — March, 1955 Want more information? Use post card on last page.



Full %:D\ detail for
FASTER, EASIER
ASSEMBLY and

INSPECTION

Boost production...save on lifetime trouble-free

use...with a Bausch & Lomb Stereomicroscope

SHOCKPROOF... for lifetime dependability

Ready whenever you need it. .. in the lab, or mounted

in machines or fixtures . . . because prisms can’t jar loose

despite the punishment of year-after-year practical use.
Double support locks them into lifelong alignment. ..
clamps at the top, gibs at the bottom. t —

DUSTPROOF. . . for bright, detailed images
Even on production lines, you get “laboratory clean”
images. Patented Neoprene ring inside prism housing ) L

fies flush on prism surface, seals out contaminants . . . one /

of the reasons why B&L Stereomicroscopes are dustproof

for life.

BAUSCH 6— LOMB : WRITE for Catalog D-15 and demon-

stration. Bausch & Lomb Optical Co.,

SINCE@IB 53 61439 St. Paul Street, Rochester 2, N. Y.

STEREOMICROSCOPES

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




NEW G-E LIGHTHOUSE TRIODE
OPERATES UP TO 4000 MC!

For military and industrial CW and pulsed power applications!

Shown actual size. Height (max)
only 2 39/64". Diameter (max) only
39/64" exclusive of grid flange.

Operates safely CCS up to
175 C seal temperature.

7 Shock-tested to 400 G.

w N

@ Sturdy grid flange permits
rigid mounting.

NN
]"_‘

} Ceramic construction resists
heat, adds strength.

} Co-planar design givas high
electrical efficiency.

Silver-plated terminals with
large areas assure low-loss
circuit contacts.

On display, General Electric exhibit
at I. R. E. Show, March 21st to 24th!

aran

GENERAL &3 ELECTRIC

APPLICATIONS AND RATINGS....

Te PLATE TERMINAL has exception-
ally large areq, for good electrical
conduction and proper cooling.
Extra length is a plus in the case
of many tuning mechanisms. Sur-
face is silver-plated—as are all
GL-6442 terminals—for high con-
ductivity.

2. CERAMIC INSULATORS at all
points are high-strength with low
dielectric loss. They withstand
higher temperatures than glass. All
vacuum seals are brazed metal-
and-ceramic, to resist vibration
and shocks.

3. GRID TERMINAL is designed with
maximum rigidity, so that it may
seat positively and clamp firmly
to the external circuit.

4. CATHODE TERMINAL is electri-
cally insulated from the heater
terminals. This permits use of a
simpler circuit.

5. HEATER TERMINALS are sturdy
cylindrical shells, permitting use
of simple and substantial cavity-
type contacts. No polarized socket
is required!

6. PARALLEL-PLANE PLATE, GRID,
AND CATHODE give (a) higher-fre-
quency operation, (b) greater effi-
ciency in respect to transit time
and inductance losses, (¢) better
resistance to shocks and vibration.



RECOMMENDED APPLICATIONS, NEW GL-6442 TRIODE

R-f power amplifier Plate-modulated r-f Plate-pulsed r-f Frequency multiplier,
and oscillator, power amplifier and power amplifier Class C (inquire
Class C telegraphy: oscillator, Class C and oscillator, about ratings for
telephony: Class C telegraphy: this service):
BEACONS Yes — Yes Yes
COMMUNICATIONS Yes Yes -— Yes
LOW-POWER RADAR Yes — Yes Yes
MICROWAVE RELAYS Yes Yes Yes Yes
NAVIGATION Yes Yes Yes Yes
SPECIAL TEST EQUIPMENT Yes Yes Yes Yes
TELEMETERING Yes Yes Yes —_

MAXIMUM RATINGS AND TYPICAL OPERATION

MAX RATINGS, ABSOLUTE VALUES TYPICAL OPERATION

As r-f power amplifier and oscillator,
Class C telegraphy, to approx 2500 me:

Cccs
D-c plate voltage 350 v
D-c plate current 35 ma
D-c grid current 15 ma
Plate power input 12 w
Plate dissipation 8 w
Peak heater-cathode voltage:
heater negative to cathode 90 v
heater positive to cathode 90 v

As plate-modulated r-f power amplifier
and oscillator, Class C telephony,
to approx 2500 mec:

Cccs
D-¢ plate voltage 275 v
D-c¢ plate current 35 ma
D-c¢ grid current 15 ma
Plate power input 9.5w
Plate dissipation 6w

Peak heater-cathode voltage:
heater negative to cathode 90 v
heater positive to cathode 90 v

As plate-pulsed r-f power amplifier and
oscillator, Class C telegraphy,
to approx 4000 mc:

Peak positive-pulse plate-supply

voltage 3,000 v
Peak negative-pulse grid-bias

voltage 100 v
Peak plate current from pulse

supply 2.5 amp
Peak rectified grid current 1.25 amp
D-c plate current 0.0025 amp
D-¢ grid current 0.00125 amp

Plate dissipation 7.5w
Pulse duration 2 microseconds
Cathode heating time 60 seconds {min)
Peak heater-cathode voltage:
heater negative to cathode 90 v
heater positive to cathode 90 v

As plate-pulsed oscillator }

at 3500 mec:

Duty factor 0.001
Peak positive-pulse plate-supply

voltage 3,000 v
Peak negative-pulse grid-bias

voltage 75v
Peak current from pulse supply 2.5 amp
D-c plate current 2.5 ma

Useful power output at peak of
pulse, approx 2 kw
Puise duration 1 microsecond

Pulse repetition rate 1,000 pulse per second

Heater voltage 6v

For further information, phone or write the G-E tube regional office nearest you, listed below.

Tube Department, General Electric Company, Schenectady 5, New York.

General Electric Company
Tube Department
200 Main Avenue, Clifton, N. J.
Telephone: GRegory 3-6387
(For direct connection in N. Y. C.
dial Wisconsin 7-4065, 6, 7, 8)

General Electric Company
Tube Department
3800 North Milwaukee Avenue
Chicago 41, lllinois
Telephone: SPring 7-1600

General Electric Company
Tube Department

11840 West Olympic Boulevard

Los Angeles 64, California

Telephones: BRadshaw 2-8566

ARizona 9-7765

Progress Is OQur Most Important Product

GENERAL ELECTRIC

162-1B2
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gOne Waldes Truarc Ring Saves a Pound in Weig‘ht
| Replaces Cast Retainer Plate and Four Screws

Denison Vane Type Pump/Motor

The Denison Engineering Company of Colum-
bus, Ohio uses a Waldes Truarc Beveled Retain-
ing Ring (Series 5002) in their pump/motor to
achieve a simpler, lighter, more easily assem-
bled unit and to ‘cut both material costs and
production time.

This vane-type power package operates as
either a fluid pump or motor without alterations
of any kind. Built for 2000 psi confinuous duty,
rugged construction was essential.

’ ~_ Shaft Seal Subassembly

Truarc Way: Waldes Truarc beveled retaining ring (internal
5002) retains shaft and bearings, takes up accumulated tol-
erances rigidly, prevents leakage around shaft. Unit is one
pound lighter. Assembly is quick and easy, more economical.

Experimental Way: One cast retainer plate plus feur socket
head cap screws hold unit together. Assembly requires skilled
labor, machinery, time-consuming careful adjustmert.

Wherever you now use machined shoulders, bolts, ring types available. Ninety stocking points through-

snap rings, or cotter pins, there’s a Waldes Truarc out U. S. A. and Canada.

Retaining Ring designed to do a better, more eco- Find out what Waldes Truarc Retaining Rings can

nomical job. Truarc Rings are precision engineered, do for you toward reducing costs and improving

quick and easy to assemble and disassemble. your product. Send your blueprints to Waldes Truarc
More than 5,000 stock-sizes of the different Truarc Engineers forindividual attention without obligation.

N For precision internal grooving and undercutting .. . Waldes Truarc Grooving Tool!

Send for new catalog suppiement l Waldes Kohlnoor, Inc., 47-16 Austel Place, L I.C. 1, N. Y.

[ 1] WALDES o Please send the new supplement No. 1 which

1
\ i brings Truarc Cotalog RR 9-52 up to date. |
‘ ® F |
/ (Please print) |
' |
: | T - |
- ‘ Lo {
Busihess Address. ......occococrcemcicicnes A,
® ; ]I

RETAINING RINGS

WALDES KOHINOOR, INC, LONG ISLAND CITY 1, NEW YORK
WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U. S. Patents: 2,382,948; 2,411,426,
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379, 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,509,081;
2,544,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787, and other U. S. Patents pending. Equal patent protection established in foreign countries.

ELECTROMICS — March, 1955 Want more information? Use post card on last page. 49



protect the Product

BUSSMANN MEG. CO. m {Division of McGraw Electric Co.)

TRUSTWORTHY NAMES IN

P | o
. . . dependable BUSS FUSES help

and your Reputation

BUSS fuses are made to protect — not to blow
needlessly. A sensitive electronic device tests every
BUSS fuse normally used by the Electronic Industries.
Any fuse not correctly calibrated, properly constructed
and right in all physical dimensions is automatically
rejected.

This careful testing is your assurance that BUSS fuses
will open and protect equipment against damage when
there is trouble on the circuit. If a poorly made fuse
doesn’t open when it should on an electrical fault,
something else will burn out.

BUSS fuses also safeguard your good-will by elim-
inating needless blows. A useless shutdown caused by
a faulty fuse blowing when trouble doesn’t exist can
be most irritating to your customer. It could jolt his
confidence in you.

Surely it is wise to rely on fuses that help you avoid
troubles by offering dependable protection under all
service conditions.

Then, why not be sure your buying and stock records
specify BUSS and FUSETRON fuses . . . you'll find it
convenjent to use BUSS as the one source for all your
fuse needs.

Makers of a complete line of fuses for home,
farm, commercial, electronic and industrial use.

ELRC 355

ELECTRICAL PROTECTION

University at Jefferson, W St. Louis 7, Mo.

50 Want more information? Use post card on last page.
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This Landis 10" ¥ 48” Typ= CH plain
hsdraulic grinding machire depends
o1 Rome Synthinol Machine Tool
ire for dependable service through-

ot the electrical system.

How Landis Tool builds long life into the

electrical circuits nf these large precision grinders

Oils and coolants—two liquids
necessary in the operation of
these large Landis grinders—
can be pretty rough on ordinary
insulated wires.

That's one of the reasons why
the Landis Tool Company in
Waynesboro, Pennsylvania,
specifies Rome Synthinol® Ma-
chine Tool Wire for their line of
precision cylindrical grinders.
Other reasons: Rome’s fast serv-
ice and expert assistance to
help solve wiring problems.

ELECTEONICS — March, 1955

Synthinol, the thermoplastic
insulation used in these Rome
Machine Tool Wires, is specially
compounded to resist moisture,
heat, flame, acids, oils, and cut-
ting solutions.

Uniformly small  diameters
and bright colors for easy iden-
tification make Rome Synthinol
Machine Tool Wire a good
choice for multiple circuit wir-
ing like that on the Lundis Type
CH plain hydraulic grinding
machine shown above.

Next time youre ordering
machine tool wire, specify Rome
for long life and trouble-free
service in your product. Fur-
ther information will be given
promptly on request.

It Costs Less to Buy the Best

ROME CABLE

ROME + NEW YORK

and
TORRANCE -

Want more information? Use.post cacd on last page.
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One of a series telling
how the producing companies of

General Precision Equipment Corporation
are contributing to Americo’s progress.

precision technology

GPE Coordinated Precision Technology is the basic GPE operating policy which

inter-relates the research, development and manulacturing facilities, techniques

and capabilities of the pr()ducing companics of General Precision Equipment

Corporation. Thus each company’s specialization in its particular areas of compe-

tence is supplemented by the application of the resources of the other companies,

wherever relevant. A diversified line of advanced precision equipment of superior

design and performance hasresulted from this application of the newest and most

advanced technigues possessed among the compunies in every technical capacity.
4

Bg 17/

Ten of the
GPE Producing
Companies work in this important field.
These companies were “born in clectronics”
and pioncered in its development before the
word was coined. Their work covers every
phase of electronics and GPE coordination re-
lates cach new electronic problem to the spe-
cialized knowledge and experience which is
most valuable. This sccures the optimum solu-
tion for the customer with minimum expendi-
ture of time and money.
GPE Producing Companies have been re-

Kearfott X-band Test Set,
frequency range 8,500 to
10,000 MC; a unique all-
purpose portable radar
test set, comprising a
power monitor, spec-
trum analyzer, wave-
meter and signal gen-
erator which supplies an
accurately calibrated
signal of known level
with variable amplitude
and pulse-width com-
binations. Also provides
FM, square wave and
CW output.

Most advanced technological products
which utilize electronics also call for other
advanced technological skills. Though space
allows only for an outline of GPE’s work in
electronics, both the capacities chart on the

sponsible for the rescarch, development and
manufacture of a wide range of electronic
precision components, equipment and systems,
including Theatre Sound Systems, Sonar
Equipments, Flight Simulators, Industrial
Control Systems, Analogue Computers, Dig-
ital Computers and Components, Industrial
and Studio Television, Navigation Systems—
both airborne and marine. GPE systems, in
most instances, are advanced concepts, often
employing components specifically developed
for the purpose by one ot the GPE companies.

Of the great number, two are shown.
el 3

Librascope X-Y Plotter and
Recorder; avtomatically
displays data derived
from punch cards, me-
chanical or electronic com-
puters or sensing cle-
ments; features rapid
graphic 2-axis display
with provision for 10-
fold scale expansion and
zero suppression. Used
in aero-dynamic and
electronic research, as
well as in mass data re-
duction systems for bus-
iness and industry.

facing page and most of the products men-
tioned above serve to suggest the broad coor-
dination of technical capacities in all fields
which exists as a result of GPE Coordinated
Precision Technology.

addvess inguivis 0. GENERAL PRECISION EQUIPMENT CORPORATION

92 GOLD STREET, NEW YORK 38, NEW YORK

AMPRO

CMPRO CORPORATION
CHICAGO

AVIATICN INC

LINK AVIATION. INC,
BINGHAMION, N X

ASKANIA
@
ALGULATOR COMPANY

ASKANIA REGULATOR
COMPANRY ~ CHICAGO

THE STRONG ELECTRIC
CORPORATION-TOLEDO

IBRASCOPE

LIBRASCOPE, iINCORPORATED
GLENDALE. CALIFORNIA

BLUDWORTH MARINE
NEW YORK



STANDARD TEST JACKS

metal shell insures firm,
dependable mounfing.

\ 5

ALY A

‘;415' '—"lc
”

g

- a ALL-NYLON THREADED
- INSULATOR

lew capacity to panel and
high voltage breakdown.

miyj

i

Test Jacks by Ucinite

The introduction of Ucinite’s back-mounting ing. The feed through type is provided with a

jacks makes available for the first time a complete
line of Aigh quality test jacks suitable for use in
equipment where long life and dependability are
essential.

Ucinite Test Jacks, designed for standard .080
phone tips, are available in a variety of colors
ideally suited to coded application. Silver-plated,
heat treated beryllium copper contact is made in
one piece with large terminal ends for easy solder-

The

one-piece brass terminal stud, tin-plated.

The specialized abilities and experience of
Ucinite’s own staff of design engineers are avail-
able for work on mew and unusual problems.
Volume production facilities ensure fulfillment of
the largest requirements.

For full information, call your nearest Ucinite
or United-Carr representative or write directly
to us.

Specialists in

UCINITE C0O.

ELECTRICAL ASSEMBLIES,
Newtonville 60, Mas:.

RADI AN M
D_vision of United-Carr Fasterser Corp. ° B SISOV

54 Want more information? Use post card on last page.
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United-Carr’s new self-locking, plastic nut
is designed for blind application and can be
used with all types of meral finishes without
scratching or chipping the surface. Its plastic
fingers provide rigid anchorage yet will not mar
paint, polished metals or even porcelain.

Inexpensive sheet metal screws curt their own
threads and expand the nut's fingers as they ate
driven, locking both nut and screw tughtly in

place. Screws can be removed and replaced
several times without darmage to the nut,

DOT plastc snap-in nuts are elecerically non-
conducuve and provide a high degree of insula-
tion against heat transfer. For all practical pur.
poses, they also provide an effective vapor seal.

Available in several styles and sizes, Write for
full information and samples or contact your
nearest United-Carr representatve,

UNITED-CARR FASTENER CORP.

CAMBRIDGE 42, MASSACHUSETTS

MAKERS OF

FASTENERS

Want more information? Use post card on last page.
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Which Aluminized Picture Tube is Best?

COMPETITIVE TUBE — This photomicrograph magaifies
the inside reflective surface of an aluminized pichure tube
200 times. You can see clearly its uneven “’hilland-valley”
coating which causes some light to be lost within the wube,
cuts down on brightness.

WESTINGHOUSE TUBE — Here's a photomicragraph of
the Westinghouse aluminized tube manufactured with
the exclusive Westinghouse *'Flow-Filming’’ process, taken
under the same conditions. Nate the smaother, more even

aluminum coating. It means you get maximum reflection,
sharper, more detailed images.

Here’s New Proof of Westinghouse Superiority!

For the first time, here’s actual proof
of the superiority of Westinghouse
“Flow-Filmed” aluminized picture
tubes.

In a dramatic comparison test of a
Westinghouse aluminized picture
tube against the tube of another well-
known manufacturer, it was proved,
beyond any doubt, by photomicro-
graphy — not guess work — that the
Westinghouse aluminized picture
tube was superior. Here’s what the
comparison shows:

WESTINGHOUSE ALUMINIZED TUBE _
Look at the photomicrographs. The
one on the right is smoother, more
even. The aluminum layer has been
applied to produce maximum reflec-
tion; it provides the viewer more light
— usable light — that gives an image
more brilliance, more ctarity. This
superior aluminized screen is a result
of the exclusive Westinghouse “Flow-
Filming” process of manufacturing.

56

COMPETITIVE TUBE — Notice the high
peaks and crevices on the competitive
tube (left). Light gets lost among
them, is reficcted backward and to-
ward the sides, not toward the face
of the tube. The Westinghouse alu-
minized tube’s coating “caps” every
exposed pnospher crystal, makes it
an almost perfect reflector and dirccts
the light onto the viewing area. This
produces more detailed images, better
contrast.

“Flow-Filming” is simply a better
way of making aluminized picture
tubes. It drastically reduces emission
failures, caused by chemical residues,

8E SURE...IFITS

you CAN

Westinghouse

which occur under other manufactur-
ing methods. “Flow-Filming” also
virtually climinates the “mottled” or
“spotted” effect common to other
brands of aluminized picture tubes.

WHAT CAN ""FLOW-FILMED’* WESTING-
HOUSE ALUMINIZED PICTURE TUBES
MEAN TO YOU? Just this: Fewer line
rejects in your plants, Fewer field re-
jects. And — in the final analysis — a
better, lower cost, easicr-to-sell tele-
vision set. You'll want to know more
about Westinghouse aluminized pic-
ture tubes. So see your Westinghouse
representative or drop a note today
to the address below.

ET-95067

T e |

RELIATRON TUBES

§ WEST!NG*CUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, N. Y
14 : ! i :

Want more information? Use post card on last page.
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cs neW might fo, miniature®

" Dur-Mica DM
» ur- : Ica _ 5 World's Smallest Mica Capacitor

The First Miniature Dipped Mica Capacitors with Parallel Leads.

LJ

(Shown Actual Size) B o T

NOW! Also available . . .
El Menco Dur-Mica DM20

l to 3900 mmf. at 500vDCw

1 to 5100 mmf. at 300vDCw

ElTllenco

s

IDEAL FOR PRINTED CIRCUITS. Meets all Humidity, Temperature and
Electrical Requirements of MIL-C-5 Specifications. El Menco’s Dur-Mica DM15 estab-
lishes a “new dimension” in capacitor performance with ranges from 1 to 390 mmf. at
500vDCw and 1 to 510 mmf. at 300vDCw. A new, tougher phenolic casing provides
remperature co-cfficient and stability equal to or better than characteristic T in all but the
lowest capacity values . . . efficient operation at temperatures as high as 125°C.  El Menco’s

Dur-Mica DM15 can be used in a varicty of transistor circuits and other miniature
clectronic equipment in military and civilian applications. CArac,.
A . 5 d 0,
Sells for Less than the famous El Menco CM-15 — Provides Economy of Size with SLMEy S

Maximum Performance and Widest Application. e -

test El Menco “Dur-Micas” for yourself! L TRe
- i

Wetite for free samples and catalog on your firm’s letterhead. ~— j

THE ELECTRO MOTIVE MFG. CO., INC.

WILLIMANTIC CONNECTICUT
molded mica:  mica trimmer

tubular paper - ceramic

Jobbers and distributors write to Arco Electronics, Inc., 103 Lafayette St., New York, N. Y.

ELECTRONICS — March, 1955 Want more information? Use post card on last page. 57
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MARCONI
Signal
Generators

agbove

10 to 500 ™¢

cw. and 37

MARCONI

FREQUENCY STANDARDS

VACUUM TUBE VOLTMETERS
WAVEMETERS

23-25 BEAVER STREET

ENGLAND:
CANADA: CANADIAN MARCONI

Muanaging Agents in Export.

Want more information? Use post card on last page.
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WAVE ANALYSERS

HEAD OFFICE: MARCONI INSTRUMENTS LIMITED,

COMPANY, MARCODNI

MARCONI'S WIRELESS TELEGRAPH COMPANY

Thase instruments, together with other new
designs, may be inspected at
BOOTHS 260-262 L.LR.E. SHOW.

INSTRUMENTS

OUTFUT METERS - SIGNAL GENERATORS

Q METERS BEAT FREQUENCY OSCILLATORS

NEW YORK 4 - HANOVER 2-0198
ST. ALBANS, HERTFORDSHIRE
BUILDING, 2442 TRENTON AVENUE, MONTREAL
HOUSE, STRAND, LONDON, W.C.2.

LIMITED, MARCONI

March, 1955 — ELECTRONICS



ARP ¢enclosuzes

zeélect youz elecézonic skills within

Ask the Karp Man When it comes to engineered sheet metal fabrications, Karp offers

how you can bene- you top-quality enclosures, housings and chassis at economies that give
ﬁt [ K s 30 g . . . -

year;";’ex:;fi:nce‘ yo}lr product a real cqmpetltlve advantage w_!thout increasing the selling
See him at 349 price. Our large collection of tools, dies and jigs keeps your tooling costs
g‘a’g’.’op‘g;gfin;‘r’;é _at 'rock-ht.)ttom. Karp “'know-I}oYV” !nean§ that production techniques are
Show, Kingsbridge individualized to each joh, eliminating high costs, bottlenecks and delays
;f",}f’"&afg’f”;{ to save you money. Yet each Karp fabrication is custom-built to highest
thru 24...or, phone quality, with assembly, fitting and bench work performed by skilled crafts-
ol ey HESChiT, men proud of their work. And remember — At Karp, your job is never too

tive literature.
large — or too small.

METAL PRODUCTS CO. 215 63rd STREET, BROOKLYN 20, N. V.

Division of H & B Americtan Machine Company, Inc.

FACILITIES FOR ENGINEERED SHEET METAL FABRICATIONS: in aluminum
or steel * long run or short « spot, arc, gas or heliarc welding + any type finish
® Modern plant—3 city blocks long @ U. S. Air Force Certified Welding Facilities

® Thousands of dies available ® Air-conditioned spray room...complete
baking facilities

WOST COMPLETE
FACILITIES FOR

ENGINEERED SHEET Iy ETAL FABRICATION
ELECTRONICS — March, 1955 Wani more information? Use post card on last page.

® Most modern of sheet metal
tabricating equipment ® Complete sub-assembly facilities

www americanradiohistorv com



OCKETSCOPE

The Pocket-Size Oscilloscope

Featuring small size,

light

weight and outstanding performance the HIGH, WIDE and TWIN

POCKETSCOPES have become the "triple threat’ of the oscilloscope field. Their incomparable versatility,
reliability and accuracy have skyrocketed this team of truly portable instruments into unparalleled
demand. Each oscilloscope features DC coupled amplifiers in both vertical and horizontal channels.

HIGH &% &aiR
POCKET-

SCOPE provides the optimum in
oscilloscope flexibility for analvsis
of low-level electrical impulses.
Extremely light weight (1234 lbs.),
compact in size (12x 534 x7 in.),
dependable and accurate in per-
formance. Vertical and horizontal
channels: 10mv rms/inch with re-
sponse within 2DB from DC to
200 KC and pulse rise of 1.8 us
. . . non-frequency discriminating
attenuators and gain controls with
internal calibration of trace ampli-
tude . . . repetlitive or trigger time
base with linearization from 14 cycle
to 50 KC with + sync or trigger.

ear
(‘
—

5

RAYONIC CATHODE RAY TUBES BY

The S-14-B WIDE BAND POCKETSCOPE is ideal for
investigations of transient signals, DC signals, aperiodic

WIDE pulses or recurrent waveforms. Vertical channel: 50 mv
rms/in. within —2DB from DC to 700 KC ... pulse rise
time of 0.35 us. Horizontal channel: 0.15v rms/in. within —2DB from DC to 200
KC ... pulse rise of 1.8 us. Attenuators and gain controls are non-frequency
discriminating . . . trace amplitude calibration . . . repetitive or triggered time base
from 14 cycle to 50 KC . . . + sync or trigger . . . trace expansion, filter graph
screen and many other features . . . 14 lbs. . . . 12 x 6 x 7 inches.
The S-15-A | mvrms/in. withresponsewithin—2DB
TWI N POCKETSCOP from DC to 200 KC and pulse rise time:
is a portable, twin | of 1.8 us . . . horizontal channels 1v
tube, high sensi- | rms/in. within —2DB from DC to 150
tivity oscilloscope with two independ- | KC . non-frequency discriminating
ent vertical as well as horizontal chan- | controls . . . internal signal amplitude
nels. It isindispensable for investigation | calibration . . . linear time base from
of electronic circuits in industry, school | 14 cycle to 50 KC, triggered or repeti-
and laboratory. Vertical channels 10 | tive, for both horizontal channels.
The S-11-A INDUSTRIAL POCKETSCOPE is a small,
S ] ] A compact (5x7x11 inches), and lightweight (834 Ibs.) instru-
= = ment for observing electrical circuit phenomena. The flexi-
bility of the POCKETSCOPE permits its use for AC
measurements as well as for DC. The vertical and horizontal amplifiers are
capable of reproducing within —2DB from DC to 200 KC with a sensitivity of
0.1v rms/in. . . . repetitive time base from 3 cycles to 50 KC continuously variable
throughout its range . . . variations of input impedance, line voltage or controls
do not “‘bounce” the signal—the scope stabilizes immediately.
WATERMAN

ruBE )PHYSICAL DATA | STATI’C VOLTAGE DEFLECTION® TGt The basic properties of the cathode ray tube that
FACE | LENGTH | A3 A2 VERT HOR | OUTPUT** | concern the designer or the user are: deflection sensi-

2P 30 10" 3000 1500 P 150 352 tivily, unit line brightness, line width, static voltage
IMPI 30 g 750 99 104 13 requirements and physical size. A comparison between
3RPI 3 !9_ 12" 1006 61 86 44 cathode ray tubes manufactured by Waterman Prod-
35P1 | 1.5¢3'" | 912" 1000 61 86 m ucts Company is shown in the table adjoining. These
axP1 | 1.5x3"" | 8.875" 2000 13 80 218 tubes are available in P1, P2, P7 and P11 phosphors.
3JP1,3JP7,35P1 and 3XP1 areavailable as JAN tubes.

*Deflection in volts per inch.
**[jght output of an clement of a raster line (one mm long and not exceeding

60

.65 mm in width) ‘n mi _rolumens.

PLAN TO SEE OUR EXHIBIT AT THE | R E SHOW

BOOTHS 158 & 160

Want more information? Use post card on fast page.
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PULSESCOPE .

The Oscilloscope that Portrays the Pulse

6% NCrris

\ % e
banaic, Crampplos of) Pracision, Enginewning...

The PULSESCOPES are cathode ray tube oscilloscopes that portray the attributes of
the pulse: shape, amplitude, duration and time displacement. All PULSESCOPES have
internally generated markers with the basic difference that in the SAR PULSESCOPE
the markers initiate the sweep while in the others the sweep starts the markers.

The S-6-A
BROAD BAN

BROA Scope is a

PULSESCOPE
in performance, POCKETSCOPL
in size. The instrument measures
DC as well as AC signals. Unique
DC calibration methods permit
rapid measurements of either posi-
tive or negative, AC or DC signals.
Vertical amplifier
02v rms/inch, and response to 5
mc within 3DB . . . pulse rise time
of 0.1 us...internal markers from
1to 1000 us . . . repetitive or trigger
sweep from 5 cycles to 500 KC with
5X sweep expansion . . . sweep,
marker and DC calibrating voltage
available externally. Size 814 x 634
x 13%4 in. Weight 22 Ibs. Operates
from 50 to 400 cyclesat 115 volts AC.

sensitivity of

The S-5-A LAR
LAB PULSESCOPE is

a JANized (Gov’t

Model No. 05-26)
portable, AC, wide band-pass, labo-
ratory oscilloscope ideal for pulse
as well as general purpose measure-
ments. Internal delay of 0.55 us
permits observation of pulse leading
edge. Includes precision amplitude
calibration, 10X sweep expansion,
internal trace intensity time mark-
ers, internal trigger generators and
many other features. Video ampli-
fier 0.1v p to p/inch ... pulse rise
time of .035 us or response to 11 mc.
1.25 to 125,000 us triggered or
repetitive sweep . . . internally gene-
rated markers from 0.2 (0 500 ps . . .
trigger generator from 50 to 5000
pps. for internal and external trig-
gering. Operates from 50 to 400
cyeles at 115 volts AC.

RAKSCOPE

Because

The S-4-C SAR
SAR PULSESCOPE is

a JANized (Gov't

Model No. 0S8-4)
portable instrument (31.5 lbs.) for
precision pulse measurements for
radar, TV and all electronic meas-
urements. Portrays all attributes of
the pulse . . . internal crystal con-
trolled markers of 10 and 50 us
available for self-calibration . . .in
R operation a small segment. of the
A sweep is expandable for detailed
observation with a direct-reading
calibrated dial accurate to 0.17%.
Video amplifier band-pass up to
11 mc . . . optional video delay 0.55
uS . . . pulse rise and tall time better
than 0.07 ps . .. R pedestal (sweep)
2.4 to 24 ps ... video sensitivity of
0.5v. p to p/inch. Easily convertible
from us to yards. Operates from 50
to 400 cycles at 115 volts AC.

the panel is only 7" high and fits any
standard rack, the S-12-B RAKSCOPE admira-
bly flls the need for a small oscilloscope of

wide versatility. With all the features of the S-11-A POCKETSCOPE, the
RAKSCOPE is JANized (Gov't Model No. OS-11), and has many additional
advanrages; the sweep, from 5 cycles to 50 KC, is either repetitive or trig-

gered ..

vertcal and horizontal amplifiers are 50 mv rms/inch with band-

pass from 0 to 200 KC . . . special phasing circuitry for frequency comparison.

WATERMAN PRODUCTS CO., INC.

PHILADELPHIA 25, PENNA,,
CABLE ADDRESS, POKETSCOPE, PHILA.

, U.S.A.

Manufacturers of POCKETSCOPES® - RAKSCOPES® - PULSESCOPES® and RAYONICm TUBES

ELECTRONICS — March, 1955
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IT'S “ERE! A fast, accurate

wide-range microwave

New -hp- reflectometer system comprises Klystron Power Supply, Swept Frequency Oscillator and Ratio Meter {rear) plus Variable
Attenuvator, Directional Couplers, Waveguide Crystal Detectors and Load (simulated by Short).

-hp- 416A RATIO METER

METER PRESENTATION: {a} As a Reflectometer:
Percent reflection (magnitude of reflection co-
efficient). Four ranges, full scale values of
100%, 30%., 10%, 3% refiection. (1.00, 0.30,
0.10, 0.03 reflection coefficient.) {b) As a
VSWR Indicator Voltage Standing Wave Ra-
tio. Four ranges, 1 to 3, 3 to 10, 10 to 30,
30 to 100 VSWR. (c) Decibel scale for either
application: 0 to 10 db, 40 db total, ranges
spaced exactly 10 db.

ACCURACY: +39%, of full-scale valve for 20 to 1
range of incident or reference r-f power.

CALIBRATION: Square-law, for use with Crystal
Detectors or barretters.

FREQUENCY: 1,000 cps. =40 cps.

INPUT YOLTAGE: Incident or Reference Channel:
3 mv to 100 mv rms. Reflected or Probe Chan-
nel: 0.3 mv to 100 mv rms. (Square-wave or
sine-wave).

INPUT IMPEDANCE: Approximately 75 K ohms.

EXCESS COUPLER LOSS: Provision made for in-
creasing sensitivity of the Incident Channel by
10 db for reflectometer setups employing cou-
plers with different coefficients. Under certain
circumstances, accuracy can be improved by
this procedure.

QUTPUT: Connectors for oscilloscope and recorder.

ADJUSTMENTS: ''Set to Full Scale'' control for
initial calibration with 100% refiection, or
at VSWR peak.

INTERNAL CHECK: ‘'Eye’’ tube continvously mon-
itors input amplitude {and frequency indirectly)
to assure proper operating range for instrument
and for crystal detectors.

PRICE: $365.00.

-hp- 670HM shf OSCILLATOR

FREQUENCY RANGE: 7.0 kmc to 10.0 kme.

QUTPUT POWER: Approximately 10 mw entire
frequency range.

ATTENUATOR RANGE 100 db.

See reflectometer
and other new

SPECIFICATIONS

MODULATION: (a} Grid Modulation for optimum
swept-frequency performance. (b) Reflector
Modvlation for optimum single-frequency per-
formance. Modulating signals must be pro-
vided from external source {(normally the -hp-
717A Power Supply). Pulses as short as 3 mi-

ds can be produced.

MECHANICAL SWEEP: Fully udws'ublc to cover
any 10% or larger portion of the 7.0 kmc to
10.0 kmc spectrum. Sweep rate approximately
12 to 60 complete cycles per minute depend-
ing on swept frequency range. (Special sweep
rates available at additional charge.)

SWEEP VOLTAGE PROVIDED: Linear voltage pro-
portional to mechanical sweep. (Approximately
50 volts change provided for 7 to 10 kmc swept
frequency range.)

PRICE: $850.00.

-hp- 717A KLYSTRON POWER SUPPLY

BEAM SUPPLY:

VOLTAGE RANGE: 800 to 1,000 volts.

CURRENT: 25 ma, maximum,

REGULATION: (a) For constant load, less than
=+0.1% output voltage change for +10%
variations from 115-volt line. (b) Less than
+19% ovtput voltage change for output
currents from 0 to 25 ma.

HUM: Less than 10 millivolits.
REFLECTOR SUPPLY:

VOLTAGE RANGE: O to 600 volts in 3 ranges.

CURRENT: 1 ma maximum; source resistance
approximately 300 K ohms.

REGULATION: For constant load, less than
=+0.05%, change for +10% variations from
115-volt line.

HUM: Less than 10 millivolts.

SQUARE WAVE MODULATION: (a) Amplitude
adjustable 0 to 60 volts peak-to-peak. (b)
Rise und decuy times less than 10 micro-

{c} Freq y adjustable from 400
to 1,000 cps.

SINE WAVE MODULATION FOR FM'ing: (a)
Amplitude adjustable from 0 to 300 volts
peak-to-peak. (b} Frequency: line voltage
frequency. (c) Oscilloscope horizontal sweep
voltage: 15 volts peck-to-peak, phase ad-
justable +45° with respect to modulating
voltage.

EXTERNAL: Terminals available for applying
external modvlating voltoge. System will
pass 3 microsecond pulses.

GRID SUPPLY:

VOLTAGE RANGE: 0 to 430 volts, open cir-
cvit, referred to cathode potential,

SQUARE WAVE MODULATION: (a) Amplitude
adjustable 0 to 60 valts peak-to-peak. (b)
Rise and decay times less than 10 micro-
seconds. (c) Frequency adjustable from 400
to 1,000 cps.

EXTERNAL: Terminals available for applying
external modulating voltage. System will
pass 3 microsecond pulses.

FILAMENT SUPPLY: 6.3 volts ac., 2 amps.

PRICE: $375.00.

-hp- X421A CRYSTAL DETECTOR
FREQUENCY RANGE: 8.2 kmc to 12.4 kmc.
SENSITIVITY: Approximately 1 mv/0.01 mw {av-

erage value).

VSWR: Less than 1.5 entire frequency range.

FREQUENCY RESPONSE: Flat within 2 db entire
frequency range.

PRICE: $75.00. (Includes 1N26 Silicon Diode and
matched video-load resistor.)

-hp- 752 DIRECTIONAL COUPLERS

COUPLING: X752C — 10 db coupling
X752D = 20 db coupling

WAVEGUIDE SIZE (in.): 1 x 1,
FREQUENCY RANGE (kmc): 8.2-124
DIRECTIVITY: Better than 40 db full range.

PRICE: 100.00

Al prices f.o.b., Palo Alto, California
Data subject to change without notice

INSTRUMENTS

Want more information? Use post card on last page.
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reflectometer system for
impedance measurement

Reflection coefficient or SWR measured
instantly over wide frequency range

Direct, continuous swept-frequency
oscilloscope presentation

Higher accuracy than slotted lines
for single frequency measurement

Now -hp- offers a fast, accurate and practical reflectometer
system that eliminates long hours of engincering previously
required for microwave impedance measurements, The sys-
tem provides direct meter readings of reflection coefficient,
and is so simple to operate it can be used by non-technical per-
sonnel. An output is also available for oscilloscope or recorder
presentation. The system eliminates the need for measuring
forward and reverse power separately, and does away with
tedious adjustments to correct for source amplitude varia-
tions. At present the equipment is available for X band opera-
tion only but components for other frequency ranges will be
offered soon. The system includes scveral completely new
-hp- instruments:

-hp- 416A Ratio Meter automatically combines forward
and reverse signals and displays their ratio directly, irrespec-
tive of amplitude variations. Reflection coefficient may be
read directly on the front pancl meter. A signal at a rcar
terminal is provided to operate an oscilloscope or recorder.
Model 416A contains an rf power monitor indicating proper
power level. Obtainable accuracy for single frequency meas-
urement is =-0.005 reflection coefficient; for swept fre-
quency measurement, =+ 0.015 reflection coefficient.

Model 416A may also be used to measure SWR in connection
with slotted lines. A reference voltage from the system power
source applied to the ratio meter eliminates error due to
amplitude variation.
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OSCILLATOR ATTENUATOR
J .

-hp-
WAYCCUIDE - COAR ADAPILR

~bp- “hp-
2008 DIRCCTIONAL COUPLER” 1008 DIRECTIONAL COUPLER

Figure 1. Reflectometer system. Swept rf power is provided by Oscillator.
Directional Couplers sample forward and reverse power. Waveguide
Detector Mounts terminating both Couplers demodulate power and pre-
sent a 1,000 cps signal to Ratic Meter. Oscilioscope presents continuous
visual study of reflection coefficient over the swept frequency range.

at Booths 248-250

(Radio Road at Instrument Ave.)

Ends tedious point-by-point checking;
system unaffected by amplitude variation

Ideal for fast production checks,

system alignment, laboratory work
checking waveguide components, antenna
and rotary joint performance, etc.

=hp- 670HM Swept Frequency Oscillator operates
over a frequency range of 7 to 10 KMC. It may be manually
tuned or motor driven to sweep any portion of this frequency
band automatically. Sweep is at a velocity which is constant
and sufficient to msure a clear trace on a long-persistence
cathode ray oscilloscope. -hp- 670HM has a direct-reading
frequency dial, and a waveguide-beyond-cutoff attenuator. It
is normally grid modulated for sweeping, but also has reflec-
tor modulation for both fm and pulsed output. The oscillator
requires an external power supply.

-hp- 717A Klystron Power Supply provides 800 to
1,000 volts beam voltage with regulation better than 0.1%,
and 0 to 600 volts reflector voltage with regulation better
than 0.05%. Model 717A also includes square wave modula-
tion for both grid and repellor, as well as sine wave modula-
tion for fm'ing. It is specifically designed as a companion
instrument to -4p- 670HM.

-hp- 752 Series Directional Couplers are high direc-
tivity units consisting of two waveguides joined on their
broad faces. Coupling is obtained through a series of precisely
matched, graduated holes. In the system pictured, two cou-
plers (with 10 db and 20 db directivity respectively) are
joined back to back. Power flow is then as indicated in Fig. 1.

-hp- 421 A Waveguide Detectors have square-law char-
acteristics and demodulate the rf signal for use by -bp- 416A
Ratio Meter.

Brief specifications of major instruments in the -hp- reflec-
tometer system are given here. Complete specifications on all
instruments in the system will be sent on request. For a com-
prehensive discussion of reflectometer measurements with
these instruments, see -Ap- Journal, Volume 6, Number 1-2,
or write direct.

HEWLETT-PACKARD COMPANY

3150A Page Mill Road + Palo Alto, California, U.S. A,
Cable: “"HEWPACK"
Field Representatives in all principal areas

A I.R.E. SHOW

ELECTRONICS — March, 1955
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BUDD ° SrrANLEY specialists in microwave transmission components

announce

A REVOLUTIONARY NEW METHOD

WAVE-GUIDE ASSEMBLIES

Exclusive UNITRONIC method developed and

perfected by our research engineers

Quality
Economy
Dependability

SEE US AT BOOTH 6381

' I.R.E. SHOW
KINGSBRIDGE ARMORY ° March 21st to 24th
New York

/produces waveguide assemblies
of a quality higher than your

specifications at about half the cost.

waveguides requiring complex
bends and tolerances never before

possible can now be produced
by the newly-perfected unitronic
method meeting your most

exacting precision requirements.

We shall be glad to send you complete details.
Write, wire or phone

BupDp - STANLEY Co. INC.

43-01 22nd St., Long Island City 1, N. Y.
Phone STillwell 6-1706
Cable Address “BUDDSTAN"

64 Want more information? Use post card on last page. March, 1955 — ELECTRONICS
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AMPLIFIERS AND GEAR TRAINS

Amplifiers can be made in open, dust-proof or hermetically sealed packages.
They can be individually designed and modified to meet custpmer’s electrical, mechanical and
environmental specifications. Gears and gear trains of conventional and
miniaturized types are available to meet the most demanding of design requirements.

MAGNETIC AMPLIFIERS

Magnetic Amplifiers are designed
for use in Servo Systems
employing two phase low inertia
induction motors. They require
no external tubes or separate
bias, and operate directly from a
line supply. They employ the
latest half-wave self-saturating
circuitry, insuring low response
time, high gain and compactness.
The half wave reset mode of
operation of these units supplies
very desirable quadrature
rejection. These Magnetic
Amplifiers are noted for long life,
ruggedness, and dependability.

RESOLVER AMPLIFIERS

Resolver Amplifier Systems are made
for precision resolver applications
where accuracy, isolation,

and reliable operation under

severe environmental conditions is
paramount. Subminiature packaging
techniques, preferred type tubes and
quality components assure

reliability, compactness and long

life. ‘Two basic system types are
standard: a system connection
employing summing resistors; the
other, where the input signals are
series summed with the compensating
winding signal and fed to the grid

of the high gain amplifier.

SERVO AMPLIFIERS

Dual Channel Servo-Amplifier, Type SEA
4-310, is made for servo-systems using
miniature two-phase servo motors.

Each amplifier channel is capable of accepting
input error information, either

in-phase or 90 degrees out of phase with the
line of reference. Separate input
terminals are provided for these inputs.

For in-phase signals, the amplifier circuits
provide the required 90 degrees phase
shift for operation of the servo motor.
Hence, the motor fixed field can operate
without external phasing capacitors.
Tuning capacitors for motor control

fields are provided as integral part of

each amplifier for power factor correction.

CONTROL DEVICES

~8

=7

Many control devices, designed and developed by Norden-Ketay engineers, are
being produced in mass quantities. Custom engineered units, featuring resistance to humidity,
corrosion and high temperatures, or having special configuration and other non-standard
characteristics, will be made to meet the needs of your particular application.

Norden-Ketay designs and manufactures a large variety

of airborne instruments for engine and flight operation,

for many aircraft, missile, marine, ordnance and civilian
applications. Included are many special designs insuring a high
level of performance, while meeting limitations of space
and operating conditions. Norden-Ketay research
laboratories are staffed and equipped to co-operate with
engineers that find a need for electronic control devices

in their particular project.

NORDEN- K ETAY (CORPORATION

99 Park Avenue, New York 16, New York
New York, N. Y. ¢ Milford, Conn. « Commack, L. 1., N. Y. ¢« Hawthorne, Calif. «* White Plains, N. Y.
Subsidiaries: Vari-ohm Corporation, Amityville, L. 1., New York. ¢ Nuclear Science and Engineering Corporation, Pittsburgh, Pa.

ALSO SPECIALISTS IN POTENTIOMETERS * . SYNCHRO OVERLOAD TRANSFORMERS
SERVO MECHANISMS * GYRO COMPONENTS * COMPUTERS ° DIGITAL CONVERTERS
FIRE CONTROL SYSTEMS « NAVIGATIONAL SYSTEMS

Visit Our Booth
at the
I.R.E. SHOW
Exhibit 629-631
Kingsbridge Armory

WWW americanradiohistorv-com
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Then Centralab’s new monthly Electroni-Kwiz
b o N

is your dish —for fun and prizes™

3

Answer the Electroni-Kwiz question in 50 — { ;
words, nore or less (who counts?), and you're i, §
cligible to win a prize. - \ i
Now. we're not giving away any oil wells (a big "
national advertiser beat us to that), but we do promise \
awards well worth your time and effort. This month’s =%
major prize is a wardrobe of fine men's shoes. A leading r e
cditor 1n this field will pick the winner. % ;
Here's this month's question: It you were to make like .
Webster, how would you dcfine “antonation”?
Sharpen that pencil — flex those mental muscles — and
mail your cntry to us before March 30,

*Norhirg to buy. Employees of Centralab und their advertising agency not eligible. Duplicate prizes awarded in caie of tie,

Speaking of antomation, here’s one Cenfralab
component that fils vight into the picture:

When manufacturers worked

Centralab’s Snap-Tite into their designs ...
they cut the cost of installing

rear-end controls as much as 73% !

=3

More proof that
if it’'s a job for electronic components;
it’'s a job for Centralab

iy

% Son,
€ “. 3

»® /7

Centralab’s

creative engineering
and production
methads pay off for
many users of

standard and special

electronic components Volume Capacitors Switches Printed Ceramics
Controls Electronic
Circuits

Anggvﬁsuon OF CLOBE-YNION INC.

914C E. Keefe Avenue ¢  Milwaukee 1, Wisconsin \
In Canada: 804 Mt. Pleasant Road, Toronto, Ontario

SINCE 1922, INDUSTRY'S GREATESYT SOURCE OF STANDARD AND SPECIAL ELECTRONIC CDMPONENTS

ELECTRONICS — March, 1955 Want more information? Use post card on last page. 65
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Here’s how Atlas helps you develop new
assemblies and components for radar and
sonar systems, computers, and other elec-
tro mechanical devices.

You bring your designs to us. Atlas
experienced production and methods en-
gineers layout the job using new cost-
cutting methods, improved processing
techniques. Atlas toolmakers build dies
and fixtures to implement these plans.
Atlas skilled mechanics and assemblers
produce prototypes to your exact speci-

" Foort @W Board..

ENGINEERING L4

o

Want more information? Use post card on last page.

PRODUCTION

OF ELECTRO-MECHANICAL ASSEMBLIES ...
FROM “PILOT STAGE’” TO PRODUCTION EFFICIENCY

fications. Atlas metallurgical and elec-
tronic technicians test your product. Your
next step is when your plant or Atlas
takes over for volume production.

Atlas furnishes the practical engineering
step betwezen idea and production line.
We’ve been “‘precision-eering’’ on a con-
tract basis for many years. May we work
with you? Write for booklet *“‘Precision-
eering Electro Mechanical Equipment.”
ATLAS Precision Products Co., Phila. 24,
Pa. (Division of Prudential Industries).

March, 1955 — ELECTRONICS



_always paints

Pointing up progress in capacitor manufacturing is an
old tradition at Cornell-Dubilier. Qur list of new
capacitor developments for every use began in 1910-
with a record of consistent dependability and
outstanding field performance, ever since.

Typical of these “famous firsts” are the three examples shown
here...gr00f that whatever your capacitor requirements may be,
your neecs can be tilled by C-D. Write to Cornell-Dubilier
Electrie Corp., Dept. K-35, South Plainfield, N. J.

£ N ONSISTENTLY EPENDABLE
£ )
3 - 1
“'4:970‘ :
@ IPLANTS IN S$O. PLAINFIELD, N. J.:. NEW BEOFORO,. WORCESTER AND CAMBRINGE, MASS.; PROVIDENCE AND HOPE VALLEY, R. I
D WKNDIANAPDLIS, IND.; SANFORD AND FUQWAY SPRINGS, N, C.; SUBSIQIARY, RADJART CORP,, CLEVELAND, OHIO,
THERE ARE MORE CD CAPACITCRS IN USE TODAY THAN ANY OTHEZR MAKE
See us at Booths 294 and 296—Radio Engineering Show
ELECTRONICS — March, 1955 Want more information? Use post card on last page.

www._americanradiohistorv com

high voltaze dry
zlectrolytic <epacitore.

capacitor

to use amodic
alumenum £1il
elecwo-
chermrica ly
etched.

miniature, netal-cased
electrolytic zapacitcrs.

67



More Uses From ONE Instrument

"~ New L.f.E. Oscilloscope — Model llf r\ W |

’ PLUS LFE's New PLUG-IN feature which greatly

increases the number of applications which can be
serviced by one instrument. More X-axis flexibility
and unmatched versatility —at lower overall cost.

Specifications

X-AXIS PLUG-IN ADAPTERS

Model(s) 1400, BASIC, with 500 to 5000 cps trigger generator.
1401, SWEEP DELAY, continuously variable from .5 x sec. to .1 sec.
1402, VIDEO SWITCH )

1403, GATED MARKER GENERATOR, 01 to 10000 . sec.

1404, TV TRIGGER SHAPER, triggers on composite video signal.
1405, LONG SWEEPS, from .1 . sec. fem. to.10 sec. fcm.

BASIC SCOPE
Y-Axis Amplifier
Deflection Sensitivity — 15mv. fem. p-p for bothd-c and a-c (max.)
Max. Signal Voltage — 500 volts, peak.
Frequency Response — d-c to 10 mc /sec. (3 db point)
Transient Response — Rise time (1095-90%,) — 0.035 u sec.
Linearity of Deflection — Max. deflection, 5”. At 2.5” unipolar de-
fiection, maximum compression is 10%,.
Signal Delay — 0.25 u sec.
Input Termination — 53, 72, or 93 ohms.
Input impedance — 1 megohm, 30 upf.

X-Axis
Sweep Time Range, calibrated — .1 4 sec. fem. to .1 sec. fem.
External Sweep Sensitivity — 2 volts fem., p-p.
Frequency Response — DC to 1 Mc., (3 db. point)
Triggers — Internal or External to 10 mc., 60 cps
DC Blanking.

OTHER FEATURES

Flat-face CRT Type 5-ABP1 (P7 or P11 optional) — Accelerating
Potential 3000 - 4000 volts.

Deflection Plates Accessible.

Power Requirements: 105-125 V., or 210-250 V., 50-60 cycles,
385 watts,

Dimensions: 13" w, 17%" h, 21" d.

Q)

LABORATORY FOR ELECTRONICS, INC.
75 Pitts Street Boston 14, Mass.

OSCILLOSCOPES © MAGNETOMETERS COMPUTERS
SOLID DELAY LINES SPAR ©® SPAR-S

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




Resets with a

Finger=Flick

Saves Time —
Speeds Work

Where time consumed in resetting is at a pre-
mium . . . on short machine-runs, inspection,
military equipment and other applications . . .
this new time-tested Quick-Reset Ratchet
Counter is exactly the time-saving device you
need. Just flick the easy-acting lever on the right
side . . . all 4 figures reset instantly to zeros. And a
thumb-lever may be used on the left side also if
the counter is to be operated manually.

VEEDER-ROOT INCORPORATED

Everyone Can Count on

EEDER-!

This compact, standard counter, now readily
available from stock, is one of scores of Veeder-
Root Counters (both standard and special) for
manual, mechanical and electrical operation in
every field from electronics to atomics. Just
name what you want to count . . . and “The
Name that Counts” will help you do the job.
Write:

Offices and Agents in Principal Cities

\ Chicago 6, 1ll.  « New York 19, N. Y. . Greenville, S. C.
) Montreal 2, Canada + Dundee, Scotland

HARTFORD 2, CONNECTICUT

/' ® *““The Name that Counts’’

Want more information? Use post card on last page. 69
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VACUUM METALS

70

vacuum-melted components give long,
reliable performance...

Vacuum-melted metals are the answer to the
engincer’s search for more reliable materials. In
vacuum tube components, for example, these
superior metals mean longer tube life . . . stable
electrical characteristics even after repeated
heatings. For vacuum-melting removes undesir-
able gases before they are put in the tube.
Vacuum-melting literally sucks gaseous impur-
ities and inclusions from the molten metal. You
get high-purity, gas-free metals that far outper-
form conventional air-melted metals. Cathode
nickel alloys, iron, and alloys for metal-glass seals

are held to uniformly close standards of compo-
sition. Purity and soundness of any metal is
improved.

Vacuum Metals Corporation, pioneer in devel-
opment and leading producer of vacuum-melted
and cast metals, has available a wide range of
these unique metals designed for electrical and
electronic uses. If you believe they might im-
prove your product, please write, giving full
details. Our engineers will give them careful
attention. Vacuum Metals Corporation, P. O.
Box 977, Syracuse 1, N. Y.

Jointly owned by Crucible Steel Company of America and Natienal Research Corporation

Want morc information? Use post card on last page.

CORPORATION
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Regulated Klystron
Power Supply

FXR Type Z816A

Regulated Klystron Power Supply

Beam: 300 to 500 V. up to 65 MA.

Reflector: 0 to 6C0 V.

Metered voltages and beam current.

Modulation: Square wave and sawtooth
(sync. and external modulation jacks}

FXR Type X763A Tube Mount

Mounts 2K25 Klystron (Tube incl.)

Built-tn 15 DB variable waveguide attenuator
Frequency Range: 8,500 to 9,680 MC/S

FXR Type X105A Slotted Secfion
Friction Drive
CM vernier scale
Special narrow tapered slot
Precision broached waveguide (1" x 14")
Built-in fixed-tuned probe with

radiation suppression
Frequency Range: 8,200 to 12,400 MC/S
1N23B Crystal supplied

FXR Type B810A Standing Wave Amplifier
Standard FXR Precision Compoaent
VSWR Ranges: 1 1o 3, 3 t0 10 10 to 30,
30 to 100
Modulation Range: Wide band 300 to 4,000 CPS
Narrow band 1,000 == 50 CPS
Metered Bolometer Bias: 3.5 509 MA.
Separate output jack (from cachode follower)
Calibrated Meter Scale: VSWR, DB, MA.

Other information available npon request,

ELECTRONICS — March, 1955

Tube Mount

and Pad

Standing Wave Amplifier

Slotted Section
and Probe

MICROwave VALue is packed into this FXR engineered pack-
age of companion instruments . . . made for each other, and
priced right for budget minded schools and industry. The
versatile Power Supply and Modulator unit drives the Klystron.
The variable Buffer Attenuator controls power into the Slotted
Section, where a sensitive fixed tuned Crystal Detector supplies
the signal to a Standing Wave Amplifier. You get one well-
integrated package for all purposes, and all these fine value-
packed test instruments for one low price. Individual instru-
ments are also available separately. Be sure to sec them at the
show. Delivery from stock.

Sce the complete line of

at the LR.E. Show
Kingsbridge Armory, March 21-24
BOOTH No. 375

Electronics & X-Ray Division

F-R MACHINE WORKS, Inc.

26-12 BOROUGH PLACE, WOODSIDE 77, N. Y.

ASTORIA 8-2800

Want more information? Use post card on last page.
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COLOR BAR GENERATOR — MODEL PT-203

A complete instrument with a color bar pulse forming
unit, a complete colorplexer unit and'regulated B+ and
fitament supplies. Provides NTSC color TV test signals,
for receivers, transmitters, networks and components.
Internal switching provides 19 different test patterns in
the form of a composite NTSC video signal. Special
self-balancing colorplexer provides exceptional stabil-
ity over long periods of operation without readjustment,
with “I' and Q" outputs. (See colorplexer details.)

AUTO-SELF-BALANCED COLORPLEXER

MODEL PT-205

Incorporated in the Model PT-203 Color Bar Generator,
available as a separate chassis for rack mounting.
Designed for high stability and negligible drift, this unit
replaces old encoder units of early design. This instru-
ment multiplexes three simultaneous color video sig-
nals (R, G, B) and properly encodes them into color in-
formation and then combines them with sync pulses
and color sync signals to form a standard NTSC color
TV signal. Puise or video signals to drive colorplexer
may be obtained from special (R, G, B) pulse generatars,
color camera or color slide scanner. Subcarrier balance
is stable and dynamically independent of signal level
changes over long periods of operation. Driving signals
are Subcarrier, Blanking, Sync and Vertical pulses. Full
bandwidth *I” and “Q" modulation is used in the
chrominance channel of the colorplexer. “I” and "Q"
or “B-Y" and “R-Y” video test signals are available for
receiver and monitor matrix alignment. Both positive
and negative polarity signals are available at high and
low impedance.

POLARAD

COLO

e ST B e e

AN INTEGRATED LINE
OF EQUIPMENT FOR
STUDIO AND LABORATORY

Fully integrated units that combine ease of
operation with maximum stability. No additional
'accessories or power units required for operation.

Especially designed for:

o Testing receivers, transmitters, and
terminal equipment.

e Lahoratory test standards for
development of color TV equipment.

e Checking components used for color TV.

o Alignment and adjustment of colorplexers
or encoders.

o Testing convergence of tri-color
kinescopes.

COLOR BAR GENERATOR-
MODEL PT-203

Output Signals: NTSC Composite
Video 2 Outputs 0—1.4 v. pk-pk
Qutput Signal Information:
Color Bars—6 Bars of Color (R, G,
B, C, Y, M) plus Blk/Wht
Gamma Bars—10 step grey scale
Black to White
Dots—White dots on a black field
External Video—Positive or
negative (Provision for mixing
ext. video with above).
System Bandwidth: Luminance
Channel 6 mc
Chrominance: "'I'" and "'Q"”
Channel per NTSC standard
Subcarrier balance stability: Drift
not greater than 6 mv (1.4

v. pk-pk signal), 8 hour operation.

Residual Subcarrier Unbalance:
1% Signal Level

Power Requirements: AC 105-125
volts 7 amps., 60 cps.

COLORPLEXER-MODEL PTY-205 .

Qutput Signals: NTSC
Composite Video 2 Outputs
0—1.4 v. pk-pk

Available Test Signals: 1, Q, Y,
R-Y, B-Y, (Neg. and Pos.) Video

Input Signals: Subcarrier
20-30 v. pk-pk, 3-579545 mc
Sync 3.0 v. pk-pk, negative
Vertical Drive 3.0 v. pk-pk
negative, R, G, B; 1 v, pk-pk

System Bandwidth: Luminance
Channel 6 mc
Chrominance: ''I"" and 'Q"
Channel per NTSC standard

Subcarrier Balance Stability:
Drift not greater than 6
mv (1.4 v. signal), 8 hour
operation

Power Requirements:

AC 6.3 v. @ 12 amps.,
DC 280 v. @ 425 ma

ELECTRONICS CORPORATION

POLARAD

»
ko A1
VEN geriattt
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SYNCHRONIZING GENERATOR — MODEL PT-201

Compact unit provides RTMA standard driving, blanking and syn-
chronizing pulses, as well as a composite video signal compris-
ing vertical and horizontal dots for receiver tests {positive and
negative). Used to drive color bar generators, or any other
NTSC color TV generating equipment. Utmost stability assured
through use of delay lines and by driving all pulses from leading
edge of a crystal controlled oscillator. Unit may also be locked
to synchronize with 60 cps line. External drive input jack
permits operation with Color Subcarrier Generator. Complete
with power supply.

COLOR SLIDE SCANNER — MODEL PT-210

A complete equipment integrated into only two racks which
provides a high resolution NTSC composite color video signai
obtained from standard 2 x 2 (35mm) transparencies. Designed
for maximum stability and high signal to noise ratio. The optical
head is complete with lenses employing V-type dichroic mirrors
and Fresnel condensing lenses. The R, G, B signals obtained from
three channel photo amplifiers are gamma corrected to give
proper rendition to high lights and shading. Utilizes a highly
stabilized colorplexer. (See complete description of Model PT-205
Colorplexer above.)

The scanning kinescope has fine resolution and is combined
with the deflection and high voltage unit. The remaining chassis
components contain a regulated low voltage power unit, a regu-
lated filament power unit and a regulated photo multiplier
power supply.

COLOR SLIDE SCANNER—
MODEL PT-210

SYNCHRONIZING GENERATOR-
MODEL PT-201

COLOR SUBCARRIER GENERATOR AND FREQUENCY DIVIDER UNIT
— MODEL PT-202. This rugged unit complete with regulated B+
and filament power provides standard NTSC subcarrier frequency
with dual outputs and includes a frequency divider to provide a
sync generator driving signal (31.5 KC) to convert standard B/W
sync generators for color TV use. High stability achieved by
temperature controlled crystal oscillator. All adjustments access-
ible at front of unit. Adapts any sync generator to NTSC color
operation.

COLOR TV VIDEO MONITOR — MODEL M-200

Two portable units supplied with brackets for standard rack
mounting. High definition color picture with exceptionally good
color rendition is displayed on a 15 inch tri-color kinescope.
Excellent for checking the quality of NTSC color video signals
in the studio, on transmission lines or in the receiver factory.
Special test jacks and switches are provided for analyzing R, G,
B signals, matrixing and phase of color signals. Exceptionally
good synchronizing capabilities over a wide range of signals.
Special convergence circuits are employed to give maximum
utitization of color kinescope. Model M20Q has good color stabil-
ity and is relatively insensitive to line voltage changes. Excellent
dynamic circuit linearity assures good color stability over a wide
range in signal level.

COLOR VIDEO MONITOR—MODEL 200

COLOR SUBCARRIER GENERATOR
AND FREQUENCY DIVIDER

UNIT—MODEL PT-202 Input Video Signal: 0.25 to 2.0

Output Signals: Sync. (Neg.
and Pos.) 4 v. pk-pk across
75 ohms
Blanking (Neg. and Pos.) 4 v.
pk-pk across 75 ohms
Horiz. Drive (Neg. and Pos.)
4 v. pk-pk across 75 ohms

Vert. Drive (Neg. and Pos.) 4 v.

pk-pk across 75 ohms

Composite Video Output (Neg.

and Pos) 1.4 v. pk-pk across
75 ohms
internal Dot Pattern or
External Video—1.4 v. pk-pk
across 75 ohms

Input Power: 105-125 v. 4.5
amps., 60 cps.

Output Signals: NTSC Composite
Video 2 Qutputs 0—1.4 v. pk-pk
Optical Head: Lens—F. 2.0
50 mm, Xenon lens in tractica
mount
V-type dichroic mirrors
Color Slide 2 x 2 color
Transparencies 40 volts
Gamma Amplifier: Frequency Divider Output:
Three Channels (R, G, B) 31,468 cps.
Input Signai—1.4 v. pk-pk Divider Output Voltage: 0 to 100
across 75 ohms
Qutput Signal—1.4 v. pk-pk
across 75 ohms
Colorplexer: (See Model PT-205
above
Deflection and High Voltage Units,
Kinescope type 5AUP24;
Operating Voltage: 27 KY
Linearity: 2% across raster
Horizontal and Vertical
Photomultiplier Power Supply:
Electrically regulated. Filament
Supply—AC line Regulated
Input Signals: Hor. Drive—3 v. pk-pk

Subcarrier Frequency Dual Qutput:
3.579545 mc/sec. = 0.0003%
with maximum rate of
frequency change not exceeding
1/10 cps./sec.

Subcarrier OQutput Voltage: 25 to

volts
Ambient Temperature: 40° F. to
110° F

Power Reﬁuirements: AC 105-125,
2A, 60 cps.

volts, pk-pk

Signal Polarity: Pos., Neg., Bal.

Input Impedance: 66 mmf across
2.2 megohms or 75 ohms

Resolution: 250-300 lines min.
(Full utilization of NTSC Color
Signal Bandwidth)

Linearity: (Hor. and Vert.) 2%
across raster

Tricolor Kinescope: 15”

Focus: Electro Static

Net Weight: 175 Ibs. X

Power Requirements: 105-125 v.,
4 amps., 50/60 cps.

AVAILABLE ON EQUIPMENT LEASE PLAN

FIELD MAINTENANCE SERVICE AVAILABLE
THROUGHOUT THE COUNTRY

Ver. Drive—3 v. pk-pk. Blanking
Drive—3 v. pk-pk Sync. 3 v. pk-pk

Power Requirement: AC 105-125 v.,
10 amp., 60 cps.

43-20 34th STREET, LONG ISLAND CITY 1, N. V.

REPRESENTATIVES o Albuquerque e Atlanta ¢ Baltimore e Boston ¢ Chicago » Cleveland ¢ Fort Worth ¢ Kansas City o Los Angeles » New York
Philadelphia e San Francisco » Seattle » St. Paul » Syracuse e Washington, D. C.  Canada, Arnprior—Export: Rocke International Corporation
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DIVISIONS: @\e ELECTRIC MOTOR CORPORATION @ CYCLOHM MOTOR CORPORATION (R
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ONE OF THESE

WILL FIT YOUR

Motors.

¢

of other applications.

Howard 100 & 200
Universal & D. C.

For blowers, radio
and radar equipment,
aircraft pumps,
aircraft cooling fans.

Lots of powerin a
small package.

H.P,
FRACTIONAL P.MoToRs

ELECTRONIC APPLICATION

why not investigate today?

Howard 2900
Induction motor.

For facsimile equip-
ment, tape recorders,
blowers—used by

. many leading
manufacturers.

Howard 3700
Induction motor.
Movie projectors, TV
cameras, tape
recorders—Resilient
mounted.

S0

Howard 2500
Induction Motor.
For instruments,
tuning devices, light
switching, metering
devices, recordio-
graphs, damper
controls, telefax
equipment and a host

Howard 512 Universal
Motor. Widely uded

in business machines,
projectors, automatic
tuning equipment,
photo developing

and printing,
automatic pilots,
photo copy machines.

wne todiy

your iy

boy Unted Shales
pr!me Bonds

Howard 2400
Capacitor or 2-Phase
Servo Motor. Used in
servo type
applications—tuning,
instruments, meters,
controls, etc.

UNIVERSAL
AND D. C. MOTORS
1/1000 to 1/2 h.p.

SHADED POLE
MOTORS

1/2000 to 1/8 h.p.

INDUCTION MOTORS
1/1400to 1/4 h.p.

Here are just a few of the many fractional h.p.

motors Howard can offer you for your quantity applications.

To date, Howard motors have been used by leading
manufacturers in more than 85,000 applications. Chances
are there's a specification in our file that will work for you
and at the right price. If you use fractional h.p. motors,
write and tell us your needs today. We'll handle your

inquiry promptly.

SALES OffFICES: 208 S. La Salle §t., Chicago 4 - 942 S. La Brea Ave.,

HOWARD

DEFT. EL-3, HOWARD INDUSTRIES, INC., RACINE, WIS.

Los Ang=les 36 « Room 4822, Empire State Bldg., New York |

A
EP
5

RACINE ELECTRIC PRODUCTS
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TORKRITE TUBMNG

in foreground,d enlarged to show

etail.

IMPROVED
FOR OUTSTANDING PERFORMANCE
AND APPLICATION

* * *

TORKRITE
POSSESSES MANY
ADVANTAGES

Torkrite affords unmatched recycling abil-
ity. After ¢ maximum diameter core has
been recycled in a given form a reason-
able number of times, @ minimum diam-
eter core can be inserted and meosured
at 1” oz. approximately.

Torkrite has no hole or perforation
through the tube wall. This eliminates
the possibility of cement leakage locking
the core or cores.

Torkrite permits use of lower torque as it
is completely free of stripping pressure.

With Torkrite, torque does not increase
after winding, as the heavier wall acts to
prevent collapse and core bind.

Improved new Torkrite is now available in
various diameter tubes. Lengths from 3/4"
to 3-1/8", are made to fit 8-32, 10-32,
1/4-28 and 5/16-24 cores.

* * *
Visit

our Exhibit #519
at the

Radio Engineering Show
in New York City,
March 27-24.

ELECTRONICS — March, 1955

CLEVELITE

LAMINATED PAPER BASE PHENOLIC TUBING

In seven specific grades, Clevelite is one of the finest and most complete lines of
tubing available to the electronic and electrical industries.

Grade Application
Grade E ... ... tmproved post-cure fabrication and stapling
Grade EX . ..... Special grade for TV yoke sleeves
Grade EE ...... Improved general purpose
Grade EEX ..... Superior electrical and moisture absorption properties
Grade EEE ..... Critical electrical and high voltage application
Grade XAX .. Special grade for government phenolic specifications
Grade SLF ..... Special for very thin wall tubing having less than

.010 wall

High performance factors, uniformity and inherent ability to hold to close tolerances,
make Clevelite outstanding for Coil Forms, Collars, Bushings, Spacers and Cores.

Competent Research and Engineering facilities are always available to aid in
solving those tough and stubborn design and fabrication problems. May we help
you?

Fast, Dependable Delivery at all times.

WHY PAY MORE? For Good Quality . . . call CLEVELAND!
*Reg. U. 8. Pat. Off.

7% CLEVELAND CONTAINER 4/

6201 BARBERTON AVE. CLEVELAND 2, OHIO

PLANTS AND SALES OFFICES at Chicago, Detroit, Memphis, Plymouth, Wisc., Ogdensburg, N. Y., Jamesburg, N. J. [3
ABRASIVE DIVISION at Cleveland, Qhio
CANADIAN PLANT: The Cleveland Container, Canada, Lid., Prescott, Ontarla

REPRESENTATIVES

NEW YORK AREA R T. MURRAY, 604 CENTRAL AVE, EAST ORANGE, N.J. S
NEW ENGLAND R S. PETTIGREW & CO,, &2 LA SALLE RD., WEST HARTFORD, CQNN &
CHICAGO AREA  PLASTIC TUBING SALES, 5215 N. RAVENSWQODR AVE, CHICAGO
WEST COAST IRV, M. COCHRANE CO,, 408 S.’ALVARADO ST, /L0$ ANGALES

Want morc information? Usc post card on last page. 75
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ACTUAL SIZE

Type TR “tiny'' resistors shown in natural size—QOne unit is magnified to show color-code bands

TINY ALLEN-BRADLEY
FIXED RESISTORS

Type TR—Length—0.140 in. Diameter—0.067 in.
1/10th Watt—In all RETMA values and tolerances.

For electronic applications, where small size
is a major consideration, the new Allen-
Bradley Type TR “‘tiny"’ resistors are the ideal
answer. While these 1/10th watt, miniatur-
ized resistors are extremely small in size,
they are a QUALITY product in construction
and performance.

Because of their low noise level, they are
especially svited for hearing aids and com-
pact, portable receivers.

i

Type TR resistors have an insulating coating
which affords a conservative insulation
strength of 200 volts DC for continuous op-
eration. These tiny resistors can be supplied
in all standard RETMA, JAN-R-11A, and
MIL-R-11A resistance values from 10.0 ohms
to 22.0 megohms, inclusive in 5%, 10%,
and 20°% tolerances. If you build miniatur-
ized electronic equipment, take advantage
of Allen-Bradley Type TR QUALITY resistors.

TheSgn of
QUALITY

Allen-Bradley Types HB (2-watt), GB (1-watt), and EB (' -watt} solid

molded fixed resistors are shown actual size in the above illustration.

See Allen-Bradley exhibit at IRE Engineering Show — Booth 794

Allen-Bradley Co., 110 W, Greenfield Ave., Milwaukee 4, Wis. e In Canada—Allen-Bradley Canada Llimited, Galt, Ont.

ALLEN-BRADLEY

RADIO, ELECTRONIC AND TELEVISION COMPONENTS
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Collins microwave engineering staff is ready to
assist you in planning and installing your micro-
wave system.

Visit Collins Booth
at the New York IRE Show
March 21-24

Write Microwave Dept. D for descriptive literature,

COLLINS RADIO COMPANY

Cedar Rapids, lowa

MICROWAVE
has MECHANICAL FILTERS

Collins mechanically-filtered multiplex equipment provides
simultaneous transmission and reception for voice circuits.
Each of these voice channels may contain up to 16 teletype,
telemetering and supervisory coatrol channels. The system
employs proven bi-lateral, single sideband suppressed carrier
transmission. Intelligence is trarsmitted only when a circuit
is in use, thereby permitting statistical loading of the system
to achieve a maximum signal-to-noise ratio on each channel.
This method of multiplexing is simplified and made economi-
cal by the use of the Collins Mechanical Filter. The steep
skirt attenuation of this filter permits use of upper and lower
sidebands with suppressed carrier to be employed for trans-
mission of two separate channels.

SIX MORE REASONS FOR COLLINS

@ Tubeless power supplies using magnetic amplifiers for regulation
@ Built-in test facilities to expedite routine maintenance
@ Only five tube types, including reflex klystron

@ Operates in 6700 mc band using high gain, highly directive
antennas and reflectors, No tower-mounted transmission lines

@ Designed for reliable unattended operation, optional automatic
switchover to standby equipment with fault alarm

@ Facilities may be expanded at minimum cost

A

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

Collins Radic Company of Canada Ltd.,74 Sparks Street, OTTAWA, ONTARIO

z
I

[
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E
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TRY
BEFORE YOU SAY “IMPOSSIBLE!”

R/M “TEFLON” is blazing many trails that few people thought
would ever open up. Daily it is instrumental in improving old prod-
ucts and processes, in developing new ones, and in effecting unheard-
of economies. In the form of tape and other component parts, R /M
“TEFLON has already licked many electrical and electronics problems
once thought unsolvable. So turn to R /M if you have a problem that
“TEFLON" might possibly solve. We can fabricate to your specifica-
tions or supply you with “TEFLON" in the form of rods, sheets, tubes
or tape. For complete information, write today.

ProperTIES OF “TEFLON"

High dielectric strength * Moisture absorption zero * Unaffected by weather ¢
Excellent heat stability up to S00°F. in continuous operation * As tape, leaves
no carbon residue along discharge path ¢ High impact resistance * Nonad-
hesive * Stretches easily * Tensile strength 1500-2500 psi

*Du Pont’s trade-mark for its tetrafluoroethylene resin

RAYBESTOS-MANHATTAN, INC.

ASBESTOS TEXTILE DIVISION, Manheim, Pa.

FACTORIES: Manheim, Pa. « Bridgeport, Conn. ¢ No. Charleston, S.C. » Passaic, N.J. « Neenah, Wis.
Crawfordsville, Ind. » Peterborough, Ontario, Canada
RAYBESTOS-MANHATTAN, INC. Asbestos Textiles » Packings « Brake Linings « Brake Blocks « Clutch Facings
Fan Belts « Radiator Hose » Rubber Covered Equipment « Industrial Rubber, Engineered Piastic, and Sintered
Meta! Products ¢ Abrasive and Diamond Wheels « Bowling Balls

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



18,000 HOU

and still within specs”

says Francis Brott, Chief Enginees. KOMO, Seaithe

“*Our first Ampex recorder showed us what a real professional machine
can do. After 18,000 hours of heavy use, the frequency response and
audio characteristics of our Model 300 head are still within the original
published specifications. This kind of perfermance sold us completely on
Ampex — that's why we've added four Ampex 350's.”

® NOW an Ampex for every broadcast need

With the addition of the new lightweight Model 600 series, Ampex now
offers your broadcast station a superior machine to meet every tape
requirement . . . from distant field pickups to major network recordings.
For top-ranking performances and reheaisals and programs invelving
extensive editing, dubbing and '‘spot’ announcements, choose from
the Series 350 . . . for recordings "‘on location” that assure studio fidelity
and accuracy, choose from the Series 600. All Ampex recorders have
the same basic head design.

THE ULTIMATE IN PRECISE TIMING WITH HIGHEST FIDELITY

Ampex timing accuracy is so excellent (= 0.2%) that tapes are always
on speed — without program crowdirgs or cutoffs. Ampex reproduction
is so faithful that it is indistinguishable from a live broadcast — the result
of an unsurpassed combination of broad frequency response, wide
dynamic range and imperceptible flutier and wow.

ccel)fecl as the Cfignahtre ofcgzrj;cﬁon in (Caﬁe (Machines

nvin lemonst n, 1t Am
(listed in Yellow Pages cf Telephone Directary uncer cording E 3

Canadion General Electric Company in Canada

AMPEX CORPORATION,

ELECTRONICS — March, 1955

Write todoy for further information and ctmplete specificat
934 CHARTER STREET, REDWOOD CITY, CALIFORNIA
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1% stable

voltage
in face of
30% line

variations

e

TYPICAL EXAMPLE OF SOLA VOLTAGE REGU-
LATING ACTION. The recording on the left

represents a fairly common condition of voluage
fluctuation on a 115v line. The chart on che right

was made at exactly che same time from the same
line, The primary of the Sola regulator was fed the
voltage charted on the lefe, the voltage charted on
the right represents its secondary output, regulated
to within #=1% of 115v.

Voltage-sensitive electrical and electronic equipment
can not operate to performance specifications under

Among the chief advantages of Sola regulators are:
dependable, automatic operation (static-magnetic regu-

conditions of voltage fluctuation. A source of constant
voltage can be casily supplied with a Sola Constant

Voltage Transformer .

. . built-in as a component, or

used externally as an accessory.

lation) . .
cycles or less) . .
expendable parts) . . .

substantially instantaneous response (1.5
no maintenance (no moving or
and immediate availability (40

stock units in a wide variety of ratings).

STANDARD TYPE CV
Twenty-nine units from 15va (o
10kva in a common power lin¢ and

filament voltage ratings . . . regula-
tion =17 or less with a rotal
primary variation of 30% . . . for

clectronic and elecerical equipment
requiring clos¢ regulation.

HARMONIC-NEUTRALIZED

TYPE CVH
Six unics from 60ve o 2kva . . . in-
put range 95-125v_ oucpuc 115v . . |
all the features of the Standard Typ.
CV plus a harmonic neutralizer cir-
cuit . . . = 1% regulated voitage with
less than 3% harmenic distoruon.

Conitenit Volltnge

ADJUSTABLE. HARMONIC-

NEUTRALIZED TYPE CVL
Two ac voltage supply units. 250va
and 500va . . . input range 95-125v,
output range ad:ustable from O-130v
. regulated =17, harmonic distor-
tion less than 3% . . . for general lab
work, testing and other applications,

[ - i

PLATE AND FILAMENT TYFE CVE
Three units in popular power supply
ratings . . . a single, compact source
of filamene and place supply volcages
. regulated to within =37, or less
with linc voltage variations of 100-
130 voles . . . supplied wich separate
capacitor for chassis mounting.

VISIT SOLA’S I.R.E. BOOTH. See the

latest in REGULATED DC POWER
SUPPLY units. Booth 537, LR.E.
I\ TRANSFORMERS Show, New York, March 21.
Yransformers for: Constant Voltage . Fluorescent Lighiing . Cold Cathode Lighting . Mercury Vapor Lighting . Plastic Signs
SOLA ELECTRIC CO., 4633 West 16th Street, Chicago 50, Hiinois, Bishop 2-1414 e BOSTON: 272 Centre Street, Newton 58, Massachusetts
NEW YORK 35: 103 East 125th Street 3 LOS ANGELES 26: 2025 Sunset Boulevard . PHILADELPHIA: Commercial Trust Building
CLEVELAND 15: 1836 Euclid Avenue . KANSAS CITY 2, MISSQURI: 406 West 34th Street . Representatives in Other Principal Cities

80
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S

SUBMINIATURE and MINIATURE

and STANDARD Toroids.
Available in wide
frequency range with
inductance accuracy of
1%. Finishes: tape, resin
dipped, encapsulated,
hermetically sealed,
form-fitting metal cases,
molded silicon rubber.
Special toroids
engineered to your
application, Write for
Catalog 102A.

Teletype: Yonkers, N. Y. 3633

 BURNELL & CO, INC.

YONKERS 2, NEW YORK

Pacific Division : 720 Mission St., 5. Pasadena, Calfornia

/

/
ILR.E.SHOW [ FIRST IN TOROIDS
BOOTH 678 [ AND

| RELATED NETWORKS




in Standard

TELEMETERING

eBAND PASS

e LOW PASS

Miniature
Subminiature
sizes

COMPLETE LINE of filters for every channel
and band width . ..in Standard, Miniature,
Subminiature and “Tom Thumb” sizes. ..
many available from stock.

MINIATURIZED filters that save 80% space. ..
retain all desired attenuation characteristics.

HERMETIC SEALING, OCTAL PLUGS and other
new features.

only Burnell offers you ...

PARTIAL LISTING OF MINIATURE TELEMETERING BAND PASS FILTERS

2570 ¢ S-15463
3000 S-15464

3900 " S-15465 | 5.15479
4500 S-15466

5400 " S-15467 | 5-15480

7350 ™ S-15468 | 5.15481

10500  * 5-15469 | 5.15482 | IDB — 15%,| 3DB — 30%
12300 " | 515470 | S- 1% x3x2Y; | 9% oz | 20DB — 23% | 2008 — 46%,
14500 | S-15471 | S.15483 | | 4008 — 26, | 40DB — 627,
22000 " | S-15472 | 5.15484

27000 S-15485

30000 | S-15473 | S-15486

40000 | S5-15474 | 5-15487

52500 | 5.15475

70000 " S-15476 | S-15488

INPUT | OUTPUT
Terminals 1 & 2 500 ohms Terminals 1 & 6 500 ohms

[ 15% 30%
Channel Freq. | Band 1 Band | CS..;: w:;r" Attenuation
WLdOh Width 1 e . E— -
Type No.| Type No. | W- L. H-| 15%, B. W. | 30% B.W.
——— ﬁ —t —_—
400 CPs. | 515456 | 4DB —15% | 4DB —30%,
560 " | 515457 | SH5477 | 3, 4,2Y | 3lbs. | 20DB — 237, | 20DB — 46
730 " | S-15458 | S-15478 40DB — 27%, | 40DB — 549/
90 | 515459 | | b °
- — _.{ e Ig—#& — 1 —
1300 " S-15460 | 3.5DB —15% | 3.5DB - 30%
1700 " | S-15461 1% x 47 €2V |1 Ib. 7 o1 | 20DB — 239, | 20DB — 46%,
2300 " | S.15462 40DB — 279, | 40DB — 547,
— | I . — - L S

OPTIMUM OPERATING IMPEDANCES SOCKET TERMINAL CONNECTIONS

Terminals 1 & 3 10000 ohms l Tenninals 1 & 7 50000 ohms

SPECIAL PHASE LINEARITY characteristics
to conform to new concepts of high accuracy
telemetering practice.

SPECIFICALLY DESIGNED for telemetering,
these filters have found great utility in a
wide variety of communications and
control applications.

APPLICATION ENGINEERING service plus
complete technical literature. Write
Dept. .... , for Catalog 102A.

Teletype: Yonkers, N. Y. 3633

BURNELL & CO.,wc

YONKERS 2, NEW YORK

First in Toroids
and Related

Pacific Division: 720 Mission St., 5. Pasadena, Calif. Networks
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v M Schweber ELEcTRONICS

6-6520 AR

122 Herricks Road, Mineola, L.I.,N.Y.

March 1955

Gentlemen:

Schweber Electronics has been selected by the Capacitor
Division of the General Electric Company to pioneer in
a new program of factory distribution.

Under the new plan, Schweber Electronics will carry a
complete inventory of the latest types of General Electric
0il and Tantalytic Capacitors.

Immediate shipment from stock at factory prices makes this
operation unique. Source Inspection and Certifications
can be supplied.

We know having General Electric "JAN" material "Off the
Shelf" will help eliminate some of your Engineering and
Production bottlenecks.

We are ready to serve you in every possible way; your
smallest requirements will receive our prompt attention.

Sincerely,

Seymour Schweber

SCHWEBER ELECTRONICS

Please rush the following General Electric brochures:

(] MIL-C-25A Oil Capacitors [J Tantalytic Capacitors
71 Commercial AC/DC Qil Capacitors

Name of Company S _ S

City — . State . ==
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Here's an exciting new development

NCOT

NICOTE
NICOTE

meete  ©
N{QOTE mld et

NeotE £
NTE B8
NCOTE

NICOTE

Treachigma prcon

This idea starter is free for the
asking . . . contains complete
facts and details about NICOTE
... Frenchtown’s new single
metallic coating for use with
both hard and soft solders. Ask
for Bulletin 155.

ELECTRONICS — March, 1955

in metallized ceramics!

Hereis Frenchtown’srevolutionary
answer to a problem that has baf-
fled industry for years . .
factory single metallic coating for
refractory ceramic bodies which

. a satis-

provides a surface for applying
solders with melting points be-
tween 275° and 1600°.

NIcoTE, applied to refractory
ceramic bodies by high tempera-
ture firing, in most applications
requires no expensive preliminary
processing such as buffing, electro-
plating, or tinning to form a strong,
firmly-adhering bond with either
hard or soft solders.

Whether the problem requires
the fastening of a metal part or
other metallized ceramic parts to
its surface, NICOTE offers distinct

'renchtown

METALLIZED CERAMIC COATING

for use with both hard and soft solders!

advantages over ordinary silver
soft receptive coatings as well as
molybdenum and tungsten hard
solder coatings. It will withstand
molten soft soldering indefinitely

. it’s less costly to produce . . .
requires no expensive processing.

NICOTE’S mechanical bond to
the refractory ceramic body ap-
proximates ceramic strength, mak-
ing it ideal for hermetic seals, high
strength mechanical seals, and
vacuum type applications.

Like to know more about the
amazing possibilities of NICOTE
Metallized Ceramic Coating for
your product? Bulletin 155 con-
tains complete engineering details.
Write for a free copy today. There’s
no obligation, of course.

PORCELAIN
COMPANY

86 MUIRHEAD AVENUE | TRENTON 9, NEW JERSEY

Want more information? Use post card on last page.
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AMP Taper Tab
receptacles for wire
sizes 26 to 18

AMP Taper Pins
for wire sizes
26 to 16

“8cacamgn,
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less cube and cost

WITH ADDED RELIABILITY

Cubic restrictions have brought about a

whole new concept of wire termination. The AMP Taper
Technique with AMP taper pins, tab re-

ceptacles, blocks and modified miniature components 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

Another, example of AMP s copy o
our brochure, AMP’s Creative
&M[d/‘@ 40,0@@0/[/ ZO‘ 3@@0 [/V(/LUZg 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
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CAPACITORS by General Electric

MICRO-MINIATURE

For low voltage d-c miniaturized electronic
equipment (hearing aids, walkie-talkies,
paging systems). Ideal for transistorized
assemblies. Ratings 1-8 uf at 4 v. d-¢, 1 uf
at 8 v. d-c, 0.5 uf at 16 v. d-c. Tolerance —0
to +2009%. Temp. range —20 tc -+50° C.
BULLETIN GEA-6065.

PERMAFIL-IMPREGNATED

Designed to meet requirements of MIL-C-
25A, characteristic K specifications, and are
suitable for high-temperature operation.
Ratings 0.05—1 uf at 400 v, d-c. Tolerance
=109%. Temp. range —55 to +125° C.
BULLETIN GEC-811.

ENERGY STORAGE

For use in high magnetic fields and high
intensity arc discharge. Ratings: may be
built as high as 2000 joules (watt-seconds).
Toleranze =109;,. BULLETIN GEA-4646.

NOTE: All capacitance toferances are given at +25° C.

Progress ls Ove Most Important Product

GENERAL &3 ELECTRIC

ELECTRONICS — March, 1955

For electronic equipment requiring small
size, low leakage current, long shelf life,
wide temperature range. Plain or etched
foil, and pclar or nen-polar types, suitable
for a-c or d-c. Ratings 0.25—580 uf, 3.75 -
150 v. Tolerance =20%, (plain foil), —15 to

+85° C. BULLETIN GEC-808.

STANDARD COMMERCIAL

For motors, filters, communication equip-
ment, luminous-tube transformers, indus-
trial control. Ratings dual rated units (a-c or
d-c) rated at 0.01 —50 uf, at 236-660 v. a-c,
400-1500 v. d-c. Single rated units also

55 to +85° C. BULLETIN GEC-809.

For guided missiles, aircraft, radar equip-
ment. Ratings: built to user specifications.
Temp. range —55 to -+125° C, or to user
specifications. BULLETIN GEA-4996.

Want more information? Use post card on last page.

METAL-CLAD TUBULAR

For d-c uses where reliability under severe
operating conditions is required (military
electronic equipment). Ratings 0.001 —1 uf
at 100, 200, 300, 400 and 600 working v. d-c.
(Can be applied to a-c circuits with adequate
derating.) Tolerances =5, =10, or =20%,.
Temp. range — 55 to +125° C. BULLETIN
GEC-987.

DRAWN-OVAL
For air conditioning and refrigeration equip-
ment, fluorescent lamp ballasts, business
machines, voltage stabilizers. Single, dual
or triple-section types. Ratings 1—20 uf at
236-660 v. a-c, and 1-15 uf at 600-1500 v.
d-c. Tolerance =10%,. Temp. range —30 to
-+70° C. BULLETIN GEA-5777.

*Reg. frademark of General Eiectric Company.

SEND COUPON BELOW for complete in-
formation about G-E capacitors.

General Electric Co.
Section A442-25
Schenectady 5, N. Y.

|

|

!

| Please send me capacitor bulletins
| checked below.

|

!

|

|

|

1 GEA-4646 [0 GEC-808 |

[ O GEA-4994 O GEC-809 |
7] GEA-5777 [0 GEC-811 |

] GEA-6065 [0 GEC-987 [

I |
| Name . . I
I Position..._ ... ... l
| I
| Company .. ... |
| I
| Address ]
[

| City Zone State |
| |



OUTSTANDING FEATURES
OF TYPE 2131
GEARED MOTOR GENERATOR

e New methods of manufacture result
in high efficiency

e High torque to inertia ratio to give
fast response

e Available for 115 volt—-115 volt two
phase or single ended tube operation

e High impedance winding for direct
plate to plate operation available

e High generator output voltage with
excellent signal to noise ratio

e Zero degree phase shift in generator

o All metal parts corrosion resistant

COMMON CHARACTERISTICS OF ALL TYPE 2131 GEARED MOTOR GENERATOR UNITS
0.D. of Case............ 1.000 inch

Case Length ... 3.301
Weight ...........7.5 ounces

Frequency............ 400 cycles

No. of Poles (Motor) )
*No Load Speed (Min.)...........6500 rpm 1
Rotor Inertia. ... 1.1 gram-cm?*

*Motor Speed at input to gear train

./'4 i

NEW i

: integral gear head !

e

in small servo motors

A new line of units has been added to the Kollsman “Special Purpose
Motors” family combining precision machining, advanced electrical design
and the latest in new materials. An unusual feature of the new line is the
integral gear head unit. Contained within a single case is the gear train
and motor; or gear train, motor and generator. Gear ratios as high as 300:1
can be supplied.

This new line consists of Induction Motors and Induction Generators
supplied scparately or combined in a single case onc-inch in diameter.
The new motors have been designed to give the maximum torque per watt
ratio with the minimum rotor inertia. The gencrators have been designed
to give the maximum output voltage with the minimum residual voltage
and phase shift.

One of the principal features of the Kollsman “Special Purpose Motors”
is the interchangcability of parts which permits numerous electrically dif-
ferent combinations of motor and generator windings within the same case.

INPUT PER PHASE ONLY 1.8 WATTS

ELECTRICAL CHARACTERISTICS
OF TYPICAL TYPE 2131 GEARED MOTOR GENERATORS

e Extremely wide operating temperature MOTOR GENERALOR
OUTPUT
range TYPE NO EXCITATION INPUT Gy, Theoretical  EXCI. PER
b cceleration TATION 1000
FIXED CONTROL PHASE TORQUE "“At'Stall  FIXED INPUT  rpm
Other models
of one inch O.D. units ) | 2131-0411110 26 26 23 04 25600 26 1.8 51
atest catalog
TYPE NO. DESCRIPTION and/or complete 2131D-0412120 26 26 4.0 0.6 38500 26 2.2 .68
2103 Induction Motor specification | 2131D-0413120 26 26 1.8 0.3 19200 26 22 68
2101 Geared Induction Motor drawings wil be
— N S sont UpARTeqU 2131-0460600 115 115 4.0 0.6 38500 115 2.6 1.00
2131-0463600 115 55 4.0 0.6 38500 115 26 1.00
2131-0470600 115 pP-P 4.0 0.6 38500 115 26 1.00
volts volts  watts 0z-n rad/sec? volts watts volts

ko I I S m a n INSTRUMEN'TLCORPORATIUN

86 Want more information? Use post card on last page.
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STANDARDIZE WITH CANNON

. canimpartant addition
tathe XL Series

Standardize with Canmon Audio Connectors . . . designed
to meet all audio equisment discannect needs. Simpl:fy
circuitry and cabling. Get quiet, continuous operation with
the standard ccnnectors of the industrv—Cannon Plugs.

You'll find exactly the type you nead in 14 extensive series
expressly designed for radio, sound, TV and related fields
... in cord, rack cr panel chassis, audic and low-level,
portable, hermetic seafed, miniature and subminiature,
and power-supply types. Standard equipment with leading
manufacturers of slectronic equipment. The old reliable
“Latchlock™ feature on Cannon microphone connectors
...standard on top-ranking microphones.

Complete Audic Connector Bulletin is yours fcr the
asking . . . D Series in separate bulletin coded D-4.

CIAININONBPI'UG

Please refer to Dept. 120

CANMON ELECTRIC COMPANY

3209 Humboldt St.

Los Angeles 31, Calitfomia

Factories in Los Angeles; East Haven; Toromo, Canada;
London, England. Licensees in Parls, Tokyo, Melbourne
Representatives in all principad citres.

Distributors everywhere.

’Q)‘"-_a
P series

‘i“
7 ;
4

X series

for
simplified
AUDIO

circuitry!

&=

BRS series

=y

UA series

U series

oY T
== i
as b

K series



FOR HIGH RELIABIL

ITY

T'uE NEWEsT in G.E.s wide germanium rec-
tifier line is the 1N315. Specifically de-
signed for high operating temperatures—
up to 85°C.—and for low reverse current.
(Note: The IN315A exceptionally
low-leakage design is also available.)
Ideal for use in magnetic amplifiers or
other circuits where low-leakage cur-

rent is important. Write today for
details. General Electric Company,
Section X435, Germanium Prod-
ucts,Electronics Park,Syracuse. N.Y .

Production quantities are
now available!

88 Want mpre information? Use post card on last page. March, 1955 — ELECTRONICS
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AT HIGH TEMPERATURES...

NEW G-E GERMANIUM
JUNCTION RECTIFIER

AN E B 5

(Resistive or Inductive Load)

' 55°C 71°C 85°C f{
Maximum Allowable Peak Inverse Voltage 200 200 100
Maximum Allowable D-C Output Current 100 100 100
Maximum Full Load Forward Voltage Drop 48 .46 44
Continuous Reverse Working Voltage 150 100 50
Minimum Forward to Reverse Current Ratio 2000 800 500
b (Average Forward/Average Reverse at Full Load)
Maximum Operating Frequency (70% Rectification 50 50 50
Efficiency)
Storage Temperature 95 95 95
B D RS A TSI o
MARCH
Sun Mon Tue Wed Thu Fri Sat
12 3 435

6 7 8 9101112

@ Tell your secretary to  ||1314151617 18 19
202122232425 26

mark the calendar rrow. 272829 30»\\%\\
See the G-E Germanium QR

Products Exhibit at L.R.E. Convention,
Booths 192 and 194 at Kingsbridge
Armory, N.Y.C. March 21st to 24th.

Progress ls Our Most Important Product

GENERAL @3 ELECTRIC

ELECTRONICS — March, 1955 Want more information? Use post card on last page.
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A Transformer becomes a precision device
with Allegheny Magnetic Materials in the core

\ ® . \
......... ;
JstuRat
\ ettt
\ g
\

\’J o o

Uiz 4ot yowr, Coty
“TRANSFORMER LAMINATIONS”

84 pages of valuable technical data
on standard and custom-made lam-
inations from all grades of Allegheny
Ludlum magnetic core materials.
Prepared from carefully checked and
certified laboratory and service tests
—includes standard dimensions,
specifications, weights, etc. Sent free
on request . . . ask for your copy.

ADDRESS DEPT. E-63

90

% ALLEGHENY SILICON STEEL
% ALLEGHENY 4750
% ALLEGHENY MUMETAL

The operation of a transformer is no
better than the magnetic core around
which it is buile. With Allegheny mag-
netic materials in the core, you getthe
best—uniformly and consistently.
Sure there are reasons why! For
one thing, there’s the long experience
of a pioncer in development and
quality control of electrical alloys.
But most important, the A-L line
offers complete coverage of any re-
quirement you may have, any service
specification. It includes all grades of
silicon steel sheets or coil strip, as
well as Allegheny Silectron (grain-

STEELMAKERS to the Electrical Industry

Allegheny Ludlum

Want more information? Use post card on last page.

oriented silicon steel), and a wide
selection of special high-permeability
alloys such as Allegheny 4750,
Mumetal, etc.

In addition, our service on mag-
netic materials includes complete
lamination fabrication and heat treat-
ment facilities. What's more, this
extensive experience in our own lam-
ination stamping department is a
bonus value for all users of A-L
electrical sheets or strip. ® Let us sup-
ply your needs. Allegheny Ludlum
Steel Corporation, Oliver Bldg.,
Pittsburgh 22, Pa.

Steers por THE
BLectronic AS

WaD 5332

March, 1955 — ELECTRONICS



*PATENT PENDING
ALL RIGHTS RESERVED

AVYAILABLE IN A

WIDE RANGE OF
STANDARD TYPES TO
ECONOMICALLY MEET
SPECIAL REQUIREMENTSI

Economical E-l standardized
hermetically-sealed ter-
minals and minioture clo-
sures are available to meet
almost ony electronic appli-
catior. Samples and recom-
mendations cn your particu-
lar needs will be supplied
promptly on receipt of your
data. Call or write for com-
plete E-I catalogs, today!

~ hermetically-sealed
ferminations and
miniature closures’

ing cushioned glass constructizn,\&
tin dipped for easy soldering.

® SEALED TERM
thock resistance and feature cushicned g
preferred types and special desians. B

© OCTAL HEADERS — 3oth pl
rew principle of hermetic secling. Solid netal bia
mechanical strength. =

® E-1 END' SEALS — Completely strain-free. Provide a
hermetic seal. For condensers res'stors anc other 'Ubulor-fypg §0mp~ll_n:€rﬁ

i1 many standard types.

= %-":.: N ; ’ :—‘ ITi
© COMPRESSION TYPE HEADERS — Super rugged, practically in- w;g‘--
destructible and absolutely rigid. Zxclysive E-l process affords increased resistarce to iy

shock and vibration, "

-

® LUG-TYPE, LEAD-THRU INSULATORS — Compression sealed,
super rugged. For applicaticns requiring vcltage ratings from 2000 to 4000 {ms.) —
t-ansformers, “bath-tub” conden:zers, etc,

® MINIATURE CLOSUFRES —Fcr transistors and other compcnents
requiring hermetic sealing. Square, rectangular and rcund cases. Supplied in E-l stcndard
types or custom designs to spedifications,

i,

® COLOR-CODED TERMINALS — Featuring glass inserts with per-
manent coloring in the glass. 21l types offer=d in standard, easily-identified R A. color
codes.

A] THE | R. E. SHOW!
Booths #650, 652
Circuits Avenue
Kingsbridge Armory
New York Ciry
March 21-24, 1955

= Z Sl
ELECTRICAL INDUSTRIES
44 SUMMER AVENUEZ, NEWARK 4, NEW JERSEY
DIVISION OF AMPEREX ELECTRONIC CORP.

WwWw americanradioRictory com



Design Simplicity —
Key to Trouble-Free Operation

1. Easy saiting
os ll-view
scalz

O
’;"»
WAOE IV U o

- 2
z Vit ‘HI/II/
4 \‘\\ ////
“\ \5 6 s}cougs 9 10/’("

switche:
riged y
rowrted.

A “look inside” the Type 230 Interval

. Housing ! ¥ o . Q . o e
encloses, * Timer illustrates how design simplicity
protects

Qechandsm: and precision workmanship contribute

to trouble-free performance.

For example, the friction clutch assembly shown at left has

few operating parts, yet is highly efficienf. All friction forces are

Powerfs |

Cramer held internally within the clutch. No force is exerted either up
S

or down to cause unnecessary load on the motor. The clutch
essentially “‘floats” in the timer, thus minimizing wear, increasing

reliability, and contributing to long motor and timer life.

. Bakeli . :
s [ Every component of every Cramer timer has been designed

ruggedly
coogtcleds for simplicity, accuracy and operating dependability. For the

complete story on interval timers, write for Bulletin PB-210.

SPECIALISTS IN TtME CONTROL

77

C 7 hred i
d 1/
;f.(él.gv‘cs:e" “J4e R. W. CRAMER €O., Tuc.
EERSY BOX 3, CENTERBROOK, CONNECTICUT
92 Want more information? Use post card on last page. March, 1955 — ELECTRONICS
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too has GROWN'

el Chinl
In the past decade, our organization has

developed extensive know-how and experience in the
service of the ARMED FORCES, and others, in the DESIGN—
DEVELOPMENT—and MANUFACTURE of specialized ELEC-
TRONIC and ELECTRO-MECHANICAL EQUIPMENT in the
fields of:

@ AIRBORNE NAVIGATIONAL EQUIPMENT

® TOMMUNICATIONS SYSTEMS

@® RADAR EQUIPMENT

@ TEST EQUIPMENT

Our coordinate engineering and manufac-
turing facilities are at your disposal.

See Us at the

I.R.E. SHOW
Booth 821

Audio Avenue

LORAL has delivered annually many millions
of dollars of ELECTRONIC EQUIPMENT

ontome!

@ Write for Facilities Brochure Dept. E-3

LORAL ELECTRONICS CORPORATION

794 EAST 140th STREET NEW YORK 54, N. Y.

ELECTRONICS — March, 1955 Want more information? Use post card on last page. 93
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aeQUISITION 1

For Electronics:
Faster Assembly...
Better Design

Why do leading electronic manufacturers order

and re-order Simmons’ QUICK-LOCKS in quantity ?

For good dolar-wise reasons:

IN ASSEMBLY—

* No special tools are needed for installation.

* Flexible mounting takes care of curved sheets
and misalignment.

* Various material thicknesses can be handled.

IN DESIGN—

* Initial loads taken by helical spring. Increased
loads carried on solid supports.

* 90-deg. rotation locks and unlocks fastener.

* Stud is self-ejecting when unlocked.

* Stud is self-aligning. Makes mounting and de-
mounting detachable panels simple.

QUICK-LOCK can help reduce vour assembly costs
and can add unusual advantages to your designs.
Send for data and samples todav.

SIMMONS FASTENER CORPORATION
1750 No. Broadway, Albany 1, New York

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

Simmons

Just oum
NEW 36-PAGE CATALOG WITH APPLICATIONS.
SEND FOR ITI

Fasteners that improve products

7120
T \ cCOUNT Mo SAEL -
i i oA and reduce assembly costs.
94 Want more information? Use post card on last page. March, 1955 — ELECTRONICS
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still rugged . . . with NEW and IMPROVED features

Ths Smaflest
COMPLETE FLIGHTTEST OSCILLOGRAPH
#lalabe today

See Us At The
New York LR.E. Show

March 21 to 24 Announcing the new Model 581 Oscillograph, designed to fill the
ROOM A need for an extremely small flight-test instrument when automatic
Next Door to First Aid Room features are needed. Dimensions have been held to a minimum without

affecting its ability to obtain highly accurate recordings. It measures
stresses, strains, vibrations and other physical phenomena under extreme
acceleration, shock and temperature conditions. Components will with-
| ———— stand severe conditions of both laboratory and field usage. A few features
I are: Automatic record-numbering o Automatic length control (resettable

prOdUCts by remote control) o No-record warning e Lamp burn-out indicators
® OSCILLOGRAPHS Full width timing lines at 0.01 and 0.1 seconds o Trace identification e
R ;:\'::;;:(':YS:::;S:;STEST) Footage indicator o Wide selection of paper speeds

® GALVANOMETERS

© AMPLIFIERS

@ HYDRAULIC SERVOVALVES
® TORQUE MOTORS

® SERVOAMPLIFIERS

® DATA REPEATERS

® WATERPROOF CONNECTORS
® GEOPHYSICAL EQUIPMENT

WRITE FOR COMPLETE DETAILS

MIDWESTERN INSTRUMENTS

= MIDWESTERN INSTRUMENTS
41st and Sheridan Road Tulsa, Oklahoma
ELECTRONICS — March, 1955 Want more information? Use post card on last page. 95
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How your telephone call
asks directions... and

gets quick answers

=
Perforated steel cards, which give directions to the Long Distance dial telephone system, g
are easy to keep up to date. New information is clipped (1) and punched (2) by hand on Hi
a cardboard template. This guides the punch-press that perforates a steel card (3), and
the two are checked (4). The new card is put inta service in the card translator (5).
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When the Bell Svstem’s lalest dial equipment receives orders to
connect vour lelephone with another in a distant city, it must find—
quickly and automatically—the best route.

Route information is supplied in code—as holes punched on
steel cards. When a call comes in, the dial system selecls the appro-
priate card. then reads it by means of light beams and photo-
transistors. Should the preferred route be in use the system looks
up an alternale route.

It is a simple matter to keep thousands of cards up to date when
new swilching points are added or routing patterns arve changed
to improve service. New cards are quickly and easilv punched
with the latest information lo replace out-of-date cards.

This eficient, fAlexible way of keeping your dial system up to the
minute was devised by switching engineers of Bell Telephone Lab-
oratories, who are continually searching for ways to improve service
and 1o lower costs. Right now most of the Long Distance dialing
is done by operators, hut research is haslening the day when vou
will be able to dial directly 1o other telephones all over the nation.

BELL TELEPHONE LABORATORIES

Improving telephone service for America provides careers for
creative men in scientific and technical fields.

Want more information? Use post card on last page.
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NOW'! Brush introduces the "Countess”

Counter with new printed circuit
designs is compact, requires only
1.2 watts. Counter generates
ong output pulse for each ten
inIut- pulses.

For brochure write Brush Elec-
tronics Company, Department
K-3, 3405 Perkins Avenue,
Cleveland 14, Ohio.

Brec — o co mcr o it 0 e

A COMPLETELY DIFFERENT

DIGITAL COUNTER

* LOWER POWER—This new Digital Counter is
the first designed for 150-volt operation—one-half the
voltage, one-fourth the power required for conven-
tional counters. The result is less heat, greater
reliability.

* LOWER COST—The use of modern printed
circuits, plus efficient volume production permits
substantial savings. These savings are passed on to
you. The Countess is the lowest-cost high-quality
counter available!

* VERSATILE READOUT-Data can be presented
visually on neon or drum-dial readouts, or electrically
in four-line code or analog stair step. No other
counter is so versatile!

The Countess—a new idea in Digital Counters—is
an ideal choice as a component in your equipment
for testing, control, computers, etc. Send now for
complete information'!

This Digital Cycling Counfer,
incorporating the Countess, ik used for
counting events, measuring frequency,
RPM, etc.

BRUSH ELECTRONICSI COMPANY

INDUSTRIAL AND RESEARCH INSTRUMENTS |EIN SN L
PIEZOELECTRIC MATERIALS » ACOUSTIC DEVICES |gmm @ - Division of
MAGNETIC RECORDING EQUIPMENT AND COMPONENTs |HER 4 Clevite Corporation
|




noise and vibration analysis

This sound analysis and record-
ing system provides a written
chart record of noise levels—in
13 octave bands. The chart gives
you complete and accurate data
for noise analysis.

Above is a complete frequency
and noise level analysis chart for
a small electric motor—recorded
in 18 seconds! Thus, the system
speeds and simplifies noise¢
studies. The Third-Octave Spec-

trum Recorder also can operate
unattended for 24 hours or more,
where long-duration records of
factory noise levels are desired.

The only recording system of
its type that provides narrow
frequency band analysis, the
Third-Octave Spectrum Recorder
is also used in data reduction
from magnetic tape, frequency
analysis measurements, etc. Write
now for complete information.

SOUND AND ELECTRO-ACOUSTICAL

MEASUREMENTS

Brush offers a completely integrated line of equip-
ment for sound measurement systems. Developed
for laboratory use by Bruel & Kjaer, these precision
instruments are finding ever broader use through-

out industry.
BL-1012 Beat Frequency Oscillator
BL-1502 Deviation Test Bridge

BL-1604 ln'egr(;:hon network for Vibration Pickup
4

BL-4304 Vibration Pickup

BL-2002 Heterodyne Voltmeter

BL-2105 Frequency Analyzer

BL-2109 Audio Frequency Spectrometer
BL-2304 Level Recorder

BL-2423 Megohmmeter and D.C. Voltmeter

BL-3423 Megohmmeter High Tension Accessory

BL-4002 Standing Wave Apparatus
B8L-4111 Condenser Microphone

BL-4120 Microphone Reciprocity Calibration

Apparatus

BL-4708 Automatic Frequency Response Trocer

VERSATILE SIGNAL SOURCE
Beat Frequency Oscillator has
continuously tuned frequency
range, metered output, fre-
quency modulanng circuit,
variable compression and
noiseless oscillator stop switch

BRUSH ELECTRONICS ‘W COMPANY

INDUSTRIAL AND RESEARCH INSTRUMENTS

PIEZOELECTRIC MATERIALS -

ACOUSTIC DEVICES
MAGNETIC RECORDING EQUIPMENT AND COMPONENTS ﬁm‘?j

Duvision of
Clevite Corporation

Third-Octave Spectrum Recorder provides a complete, self
contained system for noise onalysis and recording —no
extras to buy. Precision microphone and microphone colibra
tion apparatus ovailable. System automatically scons ond
plots sounds from 35 cycles to 18,000 cycles per second in
/1 octave steps.

HIGH SPEED RECORDING..
Level Recorder permits high
speed recording of varia-
tions in level of AC voltages
from 20 to 200,000 cycles
per second. Simplifiesrecord-
ing noise levels, frequency
response curves, efc.

MEASURES FREQUENCY COM-
PONENTS... Audio Frequency
Spectrometer measures ampli-
tudes of frequency compo-
nents in complex AC voltoges.
A high~ga|n, precision
instrument.

For brochure write Brush Electronics
Company, Dept. K-3, 3405 Perkins
Avenue, Cleveland 14, Ohio.




Why Superior S-WAY Binding
Posts are No. 1 Choice

with Equipment Makers Exhibiting
at the 1955 Radio Engineering Show

It is the same reason that 5-WAY Binding in performance and appearance. They give
Posts are the first choice among all makers the maker and the user more for his money.
of electrical and electronic equipment.
These binding posts help the manufacturer Send coupon below for Bulletin BP652
design and deliver a better product — both giving full details on 5-WAY Binding Posts.

2 A A

%51?3@

Plug-in for standard Clip-lead to shaft  Wirelooped around Wire {up to No. 12) Clamped spade lug
%" banana piug shaft and clamped permanently connection
clamped through
center hole

Sliding panel-mounted  Panel insulator over Hole in center shaft for Hex thumb nut with in-
insulator. Flatted insert  brass cone frozen to  wire up to size No. 12.  sert captive with stud.
tfor locking to panel. shoft. Flatted insert for

locking to panel.

Twin hexogonal 10x32
brass nuts

UPER) g,
£
" cf"f»’éftm( Visit Superior Electric’s exhibit at the 1955 Radio Engineering Show —

March 21 to 24. Kingsbridge Armory in New York.
Booths 101, 102, 103, 104.

See Superior Elextric's
Mobile Display when _
i Vit o e I______.____._________________

[ THE SUPERIOR ELECTRIC COMPANY
I 203 Reynolds Avenue, Bristol, Connecticut

Please send me your 5-WAY Binding Post Bulletin BP652.

COM PA ﬂY l Name .......................................................................
d Company NOMe. . c.oou ittt e e e
Bristol, Connecticut :
Monufacturers of: POWERSTAT Varioble Tronsformers o« STABILANE Address
Avtomatic Vo"age ReBe o = VOLTBOX A.C Power Supp’ie, I ....................................................................
LUXTROL Light Control Equipment «  VARICELL D-C Power Supples l
Superior 5- WAY Bincing Posts l Cily opere v mpenss o o2 B oo S e e i 4 G B Zone..... State. s s wimie b e e e s
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POINT-TO-POINT m V.H.F.

RADIO TELEPHONE LINK

There are many V.H.F. links which require
one channel only in the first place but where,
after a year or two, an expansion of traffic is
anticipated. The Pye F.M. link system with a
capacity for up to 7-channels 1s well suited to
meet such a need.

The equipment illustrated comprises a com-
plete radio terminal including Receiver,
10 watt Transmitter and an optional 50 watt

WA A AMAA A AR
.".fu,\ Iy, /| senee
TR u%:"l \/\/W ,

Abbreviated Specification
Frequency range 60—216 mc/s
Transmitter output Power
10 watts, or with Amplifier
Unit— 50 watts
Maximum Deviation 50 ke¢/s
Overall Transmitter-Receiver Performance
Frequency Response
300 ¢/s—6 kc/s4-3 db
6 kc/s—36 ke/s+-1 db
Intermodulation Level
At least— 55 dbm for 2 tones
applied each at o dbm
Receiver Bandwidth 6 db down 4 120 k¢/s

bE

Telecommunications

CAMBRIDGE ENGLAND
Pye New Zealand Ltd. | Pye Canada Ltd. Pye-Electronic Pry., Ltd Pye Ireland, Ltd.
Auckland C.I, New Zealand Ajax, Canada Melbourne, Australia Dublin, Eire
Pye Radio & Television (Pty.) Ltd. Pye Limited Pye Limited Pye Limited
Johannesburg Plaza de Necaxa 7 Tucuman 829 Sth Avenue Building
South Africa Mexico 5 Buenos Aires 200, 5th Avenue, New York
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Specify...

For Volume Production

The most complete automartic press facitifies
in—the indusfry. Small tablet presses, high-
speed rotaries, huge hydraulics. Every imag
inable machine for efficiert production o-
simple or infricate ceramics in any quantity.
Open dies for many designs.

For Superior Quality

No other source offers as w de a selection of
versafile ceramic materials. Careful matching
with requirements. Many special characte
istic _compositions developed for unusua
applications. Latest gaug ng and testinc
eqguipment. Quality Control at every prod
ion—siep—Etxperienced personnel . . . un
equaled “know how’' in handling variables,
gained from over 54 years oftechnical ce-
ramic manufacture.

For Greatest Economy

Proven production methods . . . the right
equipment for economical-manufacture . . .
thoroughly frained operators . . . all com

bined to give you the best possible ceram!
at the lowest possible cost.

For Important “Extras”
Vhea—you specify AlSiMag, you receive
many “extra’” benefits. Redesign service
to insure the best possible design for eco-
nomical“manufacture and outstanding per-
formance. Alert production staffs, constantly
searching for improved equipment, im
proved methods. Engineering assistance
from men of wide experience, competert
advise op—problems in many fields. Contin-
uous Research to anticipate your needs and
solve your problems

SEND YOUR BLUEPRINT, mopat ST
KETCH OR SAMPLE. LET US PROVE WHAT r_Doolh 3tmtie ow

ALSIMAG CAN DO FOR YOU !

54 TH YEAR OF CERAMIC LEADERSHIP /
H N SUBSIDIARY OF MINNESOTA MINING /
AMERICAN LAVA CORPORA 0

CHATTANOOGA 5, TENNESSEE J

Branch offices in these cities (see your local telephone directory): Cambridge, Mas: ¢ Chicago, Ill. * Cleveland, Ohio Dallas-Houston, Texas * Indianapolis;
ind. * Los Angeles, Calif. * Newark, N, J. ¢ Philadelphia-Pittsburgh, Pa, * St Louis, Mo. ¢ South San Francisco, Calif. = Syracuse, WT"_Tulsa, Okla.
Canada: Irvington Varnish & Insulator Div., Minnesota Mining & Mfg. of Canada, Ltd., 1390 Burlington Sfreet Last, Hamilton, Ontario, Phone Liberty 4-5735.



RCA ALUMINIZES TV TUBES ON

Overall view of Stokes
continuous vacuum metal-
lizing dolly system for
aluminizing TV tubes at
RCA’s Marion, Indiana
plant.Operator is required
only to load and unload
tubes from the 22 carts.

THE COMPLETE LINE OF STOKES

Stokes manufactures a complete line
STOKES MECHANICAL

of vacuum pumping equipment. This
pumping equip VACUUM PUMPS

includes mechanical vacuum pumps,

diffusion and booster pumps, vacuum For vacuum processing systems and

valves and gages, and complete for maintaining low forepressures

il

vacuum instrumentation. In engi- in high-vacuum systems, the Stokes i

neered high vacuum equipment, Microvac pump provides efficient,

Stokes builds vacuum metdllizers, economical operation. Designed i

vacuum furnaces and other vocuum with fully automatic lubrication

processing equipment. and a long-lasting exhaust valve
assembly, every Microvac pump is |

Stokes has for many years been 4 assured of smooth, trouble-free 1

active in vacuum research. Vacuum operation. Six sizes give capaci-
ties from 15 to 500 cfm. Gas-ballast

available on all sizes. Send for

experience among our engineers
covers the range from laboratory
equipment to some of the largest
vacuum equipment in service. This

catalog listed.

experience is available to help solve

your vacuum problems. b
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STOKES METALLIZING DOLLIES

The new Stokes installation at RCA’s Marion, Indiana, plant is a valveless, rugged
system capable of aluminizing up to 120 TV picture tubes per hour. Low in operating
cost, 1t is by far the least complex continuous aluminizing system available. It is
designed without timers, gadgets or intricate accessories, any of which could fail

and stall production. The system is so free of vibration that a five-cent

piece can be balanced on the dollies while they are in motion.

Operation is simplicity itself: the operator loads one tube to a cart;
pressure 1s automatically reduced to the required vacuum, the filament

: . . SEND FOR
is automatically flashed and the completed metallized tube TECHNICAL
delivered to the operator’s station. LITERATURE :
Microvac Pumps—Catalog 750

For metallizing COLOR or BLACK AND WHITE TV tubes, Difsfushfrj and 3°:swr Pump

0 3 5 . L. ] pecification sheets
Stokes designs and installs automatic or semi-automatic in-line and performance curves

. L . Sl . The Story of the Ring-Jet Pump
systems or stationary units, in standard designs or to Bniets o uon P,

customer’s requirements. Systems—Catalog 730

How to Care for Your
Vacuum Pomp—Booklet 755

The latest development in TV dollies will be on display at Vacuum Impregnation —
the Institate of Radio Engineers’ Show in New York City this Catalog 760
s . . Vacuum Drying—Catalog 720
month. Come and see the results of Stokes’ experience in Vacoum Furnaces —
high vacuum technology and in the development of automatic Eatalsowil
. . Vacuum Metallizing —

production equipment. Catalog 730

Vacuum Calculater

Slide Rule

F. J. StrokEs MacHINE COMPANY /

PHILADELPHIA 20, PA.

VACUUM EQUIPMENT
i |

g' STOKES VACUUM VALVES
) .

STOKES RING-JET DIFFUSION To control vacuum safely and surely, Stokes
AND BOOSTER PUMPS vacuum valves are available in 4, 6, 10 and

16-inch standard flange sizes.
The new Stokes Ring-Jet Pumps em-
body a new concept of the diffu- STOKES-McLEOD VACUUM GAGES

sion principle. Size for size, they For measuring vacuums from fractions of a

have pumping speeds of 10% to micron up to 50 mm, Stokes-Mcleod gages are

the standard of reference. Four sizes available.
more than 100% above any other =

diffusion pump for o given heat
input. Ring-Jet Diffusion Pumps are
available in sizes of 4, 6, 10, 14
and 16 inches; Booster Pumps in
sizes of 4, 6, 10 and 16 inches.

Send for information listed.

ENGINEERS: Stokes is continually adding to its engineering and technical sales OFFICES IN PRINCIPAL CITIES,
staffs in the high vacuum, industrial tabletting, powder metal and REPRESENTATIVES THROUGHOUT THE WORLD
plastics molding fields. If you can qualify, there may be a position for you.

ELECTRONICS — March, 1955 Want more information? Use post card on last page. 101



RADIO ENGINEERING SHOW

of the 1955

I.R.E. NATIONAL CONVENTION

March 21-24, 1955, Kingshridge Armory
Booth Nos. 128, 130, 132, 134, 136, 138, 140

RED BANK
DIVISION,
Eatontown, N. J.

BENDIX RADIOD
DIVISION,
Baltimore, Md.

CINCINNATI
DIVISION,
Cincinnati, Ohio

SCINTILLA
DIVISION,
Sidney, N. Y,

PIONEER-CENTRAL
DIVISION,
Davenport, la.

ECLIPSE-PIONEER
DIVISION,
Teterhoro, N. J.

The Bendix Divisions exhibiting at the 1955 Radio Engincering Show

of the I.LR.E. Nuational Couvention will be happy to disenss how they

may apply their knowledge and experience 1o yvour specific problems.

PACIFIC
DIVISION,
North Hollywood, Calif.

ol

AVIATION CORPORATION
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Better for you

Pyramad will now

be listed PHOTOFACT |
Photofact folders.

Pyramid has joined the sesect group of manufacturers who
particitate in this mos® valuable of all service aids to make
available to yeu an immediase cross reference between the set
manufacturer’s pare and the part nuinber of the exact
Pyramid equivalent.
You will find Pyramia capacitors as original components
in sels bearing such famoas brand names as

RCA ¢ GE ¢ CBS e Arvin ¢ DuMont e Zenith e Raytheon ¢ Emerson
Motorola e Sylvania e Packard-Bell e Hallicrafters ¢ Westinghouse ® Hoffman

and al leading parts distribusors everywhere.

@PY RAMID ELECTRIC CO., 1445 Hudson Boulevard, North Bergen, N. J.




!

\

to Original Equipment Manufacturers
Who Use Permanent Magnets

May we have I minute and 2 seconds
to tell you why Indiana Steel Products

Company can do the best job, and
s ‘ the most thorough job, of supplying
== your permanent magnet requirements?

HERE ARE 5 REASONS:

]
17

FIRST . .. we’re specialists. Indiana Steel Products Company has concen-
trated on manufacturing permanent magnets for more than 45 years! Attention
and interest are not spread over many different and unrelated products.

SECOND . . . all Indiana salesmen are trained engineers. In many cases, they
can give on-the-spot assistance with immediate problems. .. no delay while
they check with the home office.

THIRD . .. Indiana sales engineers draw on our company’s 45 years’ experi-
ence in designing and producing permanent magnets for every conceivable type
of application. More often than not, he has already encountered problems
similar to yours.

FOURTH . . . competently staffed local offices, with direct communication
with the home office, assure you of the best possible service . . . expedite rush
and emergency deliveries, when necessary.

FIFTH . . . Indiana salesmen are backed by the World’s largest engincering
staff devoted solely to the design and application of permanent magnets. . . and the
World’s largest and most complete magnetic research and production facilities.

v -1 “
(%]

DO YOU ANTICIPATE a need for magnets
in your experimental work, or for use
around the plant? Catalog #11-A3 lists a
wide assortment. Drop us a line...we’d
like to send you a copy.

INDIANA

THE INDIANA STEEL PRODUCTS COMPANY
PERMANENT

World’s Largest Manufacturer of Permanent Magnets
MAGNETS $ s / :
VALPARAISO, INDIANA
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Tt 0k Hovtc il St B it Howig B~

We have used all glass in the internally exposed area
of our No. 1619 Transistor Base. This all-glass construction
prevents contamination of a transistor wafer when closure
is made after mounting. Had we left this area as metal. . .
your “buttoning-up” operation would float solder and flux
right in under the wafer. When this occurs, the possibility
of contamination or degradation of the wafer is raised, and
with results that are difficult to predict.

Hermetic’s specialist-engineers can help you avoid trouble
in all your hermetic sealing problems. Why not draw upon
their knowledge and skill?.. . it covers the full range of
matched glass or VAC-TITE* hermetic sealing for the most
advanced components.

Write us about your problem, and for your copy of aur
latest addition to the “Encyclopedia Hermetica.” You’ll find
it most complete and up-to-date.

*Vac-Tite is Hermetic’s new vacuum-proof, compression construction glass-to-metal seal.

%

> Hermetic Seal

Q
by

\

2

Products Company

|
31 South 6th Street,

Newark 7, New Jersey

Visit us at the IRE Show—
199 Broadcast Way

FIRST AND FOREMOST IN MINIATURIZATION

ELECTRONICS — March, 1955
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decrease its costs?

i 5
L

S A ’
If so-wher69 To assist managements in answering such
questions, The Ramo-Wooldridge Corporation
In productlon control? Payrall a,cc()untl,ng?v through its Computer Systems Division, offers

to business and industry the consulting services

Customer bllang? \ +4 : of a team of sciertists, engineers and business

Factory automation ? » {'nethods anf:l p'ro¢edure analysts exp.erienced
in the applicatior of modern analytical and

machine methods. With no equipment of their

. . N e own to sell to nonemilitary customers, but with
What make Of equzpment 18 best? understanding of available machines and
. techniques, this g-oup is in a position to be
What Changes in company methods and objective in its recommendations.
procedures would be required? Ot.her activities of the Computer Systems Divi-

sion include a pragram of development of an
advanced type of digital computer for military
applications and speration of the company’s
own computing center, consisting. of extensive,
general-purpose computing equipment.

These dctivities comprise-a part of the
program whereby The Ramo-Wooldridge
Corporation seeks to maintain broad coverage

The Ramo-wooldridge Corporation of the important fi=ld of automation, computa-

tion and control.

DEPT. E-7, 8820 BELLANCA AVENUE, LOS ANGELES 45, CALIFORNIA
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5-MEGACYCLE OSCILLOSCOPE

joins the Tektronix
Type 530 Series

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.

L

Vertical Characteristics
of the Type 532
with these

gr e
- n

Plug-in Units

TYPE 53A—DC to 5 mc, 0.07-usec risetime. Sensitivity
0.05 v/cm to 50 v/ecm, ac or dc, 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 5 mv/cm ..o $125.00

TYPE 53C—Duval-Trace Unit. Two identical amplifier chan-
nels, dc to 5 m¢, 0.05 v/cm to 50 v/cm. Electronic switch-
ing triggered by oscilloscope sweep...or free running at

- TYPE 512 OSCHLOSCOPE
' vew

TN B Sun e ceriom my

BASIC CHARACTERISTICS

Wide Sweep Range

21 calibrated sweeps from 1
usec/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 usec/cm. Full
range —0.2 psec/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” flat-faced preci-
sion crt with 4-kv accelerating
potential provides 8 centi-

meters of linear verfical 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

a3
i
vy

11 330
UG et

TYPE 532 — $825.00 plus price of desired plug-in units.
Prices f.0.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 v/em. . ......... $145.00

i

TYPE 53E — low-level differential-input unit. 50 micro-
volt/em 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 m¢, 0.07
pusec 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

passbanda . & . . AMbe6d cas WEEER A I ne $175.00

Be sure to see the Type 532 and

many other new Tektronix instru-
ments at the 1955 IRE show.

Temkfronix, Inc.

about 100 Keraligalargeta Mur Pm 2n . 6 a s e st $275.00 P. O. BOX 83|A, PORTLAND 7[ OREGON
CYpress 2-2611 -« Cable: TEKTRONIX
ELECTRONICS — March, 1955 Want more information? Use post card on last page. 107



PLAIN FACTS

ABOUT VIBRATION AND SHOCK MOUNTINGS

FOR AIRBORNE ELECTRONIC EQUIPMENT

OUT-DATED UNIT MOUNT BASE

16 mounting holes and 16 holts required.

Unit mountings may be improperly attached to the rack,
and are very likely to be seriously misaligned during attach-
ment to aircraft or missile structure.

Even minor discrepancies in spacing and attachment of unit
mounts can defeat the whole purpose of the mounting base, and
result in poor performance and deterioration of ¢cquipment.

| X
I

ju
.

Excessive height required. Unit mount hulk imposes reduced
spuacing (X) between support centers, resulting in impaired stabil-
ity (critical in lateral direction). Greater sway space required.

Well Designed Electronic Equipment,
If Poorly Mounted,
Too Often Operates Inefficiently and Unreliably

Failure also can result from use of inadequate mountings which
are not engineered for the particular equipment and purpose.
Conventional shock mounts or so called “isolators”, reasonably
effective when installed under ideal laboratory conditions, become
dangerous trouble makers when installed by usual production line
methods.

Attachment of a hase plate to unit mounts to achieve spucing
control is a makeshift arrangement resulting in excessive weight
with no height reduction.

Failure also can result from obsolescent unit mounts employing
internal rubber, organic or synthetic materials which deteriorate
rapidly and are susceptible to temperature and environmental
changes.

The importance of today’s electronic equipment surely justifies
the use of integrated mounting systems designed to meet specific
problems rather than the unreliable application of assembled
“catalogue” mounts.

TODAY’S ENGINEERED MOUNTING SYSTEM

Only 4 mounting holes required.

Prespaced holes in a one piece base plate assure quick,
accurate attachment. Relationship of all 4 holes is definitely
fixed (holes spaced for interchangeability with unit mounts).

No installation errors or misalignment can occur to disturb

the precise performance of the mounting system as checked and
approved on acceptance tests.

Note reduction in mounting height. Important space saved. Maxi-
mum spacing (Y) of resilient eiements at extreme corners provides
stahility. Less sway space required.

Robinson All-Metal Engineered
Mounting Systems Assure Outstanding Performance
and Reliability of Equipment

The Robinson concept of vibration and shock control is
the design and application of 100% all-metal mounting systems.
Engineered with careful understanding of the equipment to be
protected and performance expected, Robinson mounting systems
come to you completely manufactured, ready to receive the elcc-
tronic equipment or instrument.

The integration of these mounting systems into the electronic
equipment of aircraft and missiles resulis in reduction of elupsed
design time and busic development cost.

Robinson Mountings utilize, as main resilient elements, metal
wire cushions (MET-1.-FLEX), exclusive with Robinson. This
construction has becen thoroughly proven by years of use in nearly
all military and commercial aircraft.

Some other important characteristics of Robinson Mountings:
inherent high damping, non-linear spring rate, performance
unaffected by grease, oil, water, dust, extreme temperatures or
environmental changes.

USE OF ROBINSON ENGINEERED
MOUNTING SYSTEMS results in:

A. Reliable and uniform performance in every installation
under all types of environmental conditions.

B. Reduced cost through “de”ruggedization of equipment
— substantial reduction of size and weight is possible
by simplificd and compact design.

C. Simplified installation — only four attachment holes
required—pre-spaced to save time and assure accuracy.

108
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For full information about this new concept of
vibration and shock control, write or wire todav.

BRBORO. NEW,J

Whalion _onlvot

West Coast Engineering Office:
3006 Wilshire Boulevard, Santa Monica, California
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FREED MINIATURE PULSE TRANSFORMERS

USED IN UNIQUE ELOCKING OSCILLATOR CIRCUIT CAN PASS UP TO
200,000 PULSES PER SECOND.

THE HEART OF
THE CIRCUIT

Freed Miniature Pulse Transform-

ers are being used in a novel
blocking oscillator circuit which
produces sharp pulses at repeti-
tion rates up to 200,000 pulses per

second. With the circuit constants

12AT7

shown., an output pulse of two 172

microseconds duration, 65 voits

amplitude con be obtained with a
p.rf. of 20,000. The rise time ob-
tained with the FREED MPT-8 is

less than 0.05 microsecond. This

fast repetition rate circuit can be

triggered with either a sine or a
square wave, and requires a driv-

ing voltage of anywhere from one

to fifty volts. The bias voltagses

need not be obtained from a lew
impedance supply. If a negative HERMETICALLY SEALED PULSE TRANSFORMERS T
for nse in blocking oscillators, low level interstage HER FR ED p
T i coupling, and modulator outputs. Made in accord- TR RQD
pulse output is required, the g, r out
q ! ance with MIL-T-27 specifications. These pulse trans- . ANSFORM UCTS
FREED MPT-7 transformer pro- formers are designed for maximum power, elficiency ® High Fidelity
and optimum pulse performance. Balanced coil @ High Levef py .Mi"iﬂfure
vides a tertiary windmg for this structures permit series or parallel connection of .High 0 T. .USe r""ﬂsisra,-
windings for turn ratios other than unity. Pulse ®Poy oroids @ High
purpose. characteristics, voltages and impedance levels will o 2 .g a Reactors
depend upon interconnections made. .HI"Q-TLmed ® High Tempe,‘,,ure
| eremetic @ Mini
= all Niatyr, :
Seal, ¥y € Aud,o
ed :
.S .Charg“,g ”
tep-down P €actorg
® Magnetj, ub-Minia ture
Catalog Pulse Yoltuge Pulse Duration Test Voltupe Characterlstic Cuse 4m lif . Preti .
Number Application Kilovolts MIcroseconds Duty Rutio  KV., RMS _ Tmpedance Ohims  Slze Plifiers Sion Reador;
NPT- 1 Blockitg oscillat Precici . o
interatuge conphng. 0.93/0.23/0.25 0.2-1.0 004 07 240 DM-12 ® Precisigy Filters
MPT- 2 Blocking oseillator or
interstuge coupling. O25/0.25 0.2-1.0 K 0.7 74_:1]0 DIAE-12 IN
MIFE- 3 Blocking oscillator o
interstage congling. 0.5/0.5/0.5 0215 o 1.0 250 DAM-I8 STRUMENTS
MPT- 4 Blocking oseillator or @ Compari
stinse centrfing, 0.5/0.5 0.2:15 002 10 250 DM-18 Parison ang g
MPT. & llator or o — - ® low F, Imit Bridges
maplinge. 0.5/0.5/0.5 0.5-2.0 o2 1.0 S 00 DAL-12 reque,u-y ..0,' I
MPT- 6 Nt ndi
interstage contling. 0.5/0.5 _0a20 o2 IR N T DAM-12 ° I"c"E‘Menrﬂ/ Indy Calors
ML 7 Blocking oscillator, ® Unjy Clance griq
B i s , ersal Brig des
low power outpit 0.7/0.7/0.7 0.5-1.5 002 1.5 200 DM-IR @ N ges
MPT- 8 Blocking oseillator ull Detoctyys
interstuge couphng or and VT ¥, |
Jowe Dower outpnt. 07/0.7 0515 02 15 200 DM-18 ® Power s, i - Toltmeters
MPT- 9 Blockimg osciliator. Pplies
interstuge conpling or ®ic Brid
Jow power output. 1.0/1.0/1.0 0735 002 2.0 200 DM-18 - Bfidges apg Acc .
TMPT-10 Blocking oseillator, @ Diﬂere,,r Essories
interstage coupling or ial Volrme,
Tow power outpu. 1.0/1.0 0.7-3.5 002 2.0 200 _ADNTNS ® Harmon: ers
1T Blocking oscillator, drmonic Disro,-y,'o
nterstage coupling or [ ) WI e n Me,erg
. : low puwer output 1.0/1.0/1.0 1.0-5.0 002 2.0 500 DAL-01 and Amplifia,
MPT-12  Blocking oscillator, & Decag, g
interstage conpling or  0.15/0.15 _ ~ e Amplifiors
low power outpit, 0.3/0.3 0.2:1.0 004 0.7 00 Leh= ® Decade g,
nauctors

5 . ® Detade ¢ .
Send ﬁw W a«%aum&w and cafa[aq ox *Pacitors
egohmmefer;
® Filiers

FREED TRANSFORMER CO., INC. M g g

1722 Weirfield St., Brooklyn (Ridgewood) 27, N. Y. M\,\J/
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_ Bo ,
ideas about control sysiems

Regohm control offers many advantages to the design engineer

Take Length of Life,
For Instance:

Unlike vacuum tubes which have a
limited life, REGOHM’s life can be
unlimited, for this finger-type regu-
lator can withstand extremes of vi-
bration, shock and other ambients.
Units in the field with contacts
loaded at 2—3 watts per step are still
operating after four years. When
contact fingers are conservatively
loaded at 6—-8 watts per step, many
thousands of hours of life will be
obtained. In applications where
REGOHM contact fingers are loaded at
12 watts and one ampere, life can be
at least 1000 hours.

REGOHM and its associated chassis
is a simple self-contained unit. It is a
manufactured rather than an assem-
bled regulator, with firm internal
connections, pre-tested and ready for
original use or replacement. By
proper use the REGOHM can outlast
the equipment it controls. Most other
regulating devices comprise a system
of numerous interconnected compon-
ents. System failure depends on the
number and life of its components
and the required complexity of its
circuitry.The simplest self-contained
device is the most reliable. REGOHM
is the simplest.

Regohm’s Stability Permits
Simplicity in System Design:

In electronic or magnetic control

systems, stability frequently can

110

By W.H. WALTER

Sales Manager, Electric Regulator Corp.

Norwalk, Conn.

only be achieved by adding anti-hunt
networks. REGOHM’s built-in dash-
pot acts as a reliable system stabi-
lizer, eliminating engineering time
and simplifying the system. Elec-
tronic systems and magnetic ampli-
fiers, which require many hours of
engineering and experimentation to
achieve system stability, can be ad-
vantageously replaced by REGOHM
with its built-in system stability.
Maintenance? Simple!

Once the REGOHM control charac-
teristic has been set and its dashpot
adjusted at the factory, the unit
should never be touched again.
Should aREGOHM fail due to external
circumstances or for any other rea-
son, replacement can be speedily
made by unskilled personnel —is sim-
plified by REGOHM’s plug-in construc-
tion. Since all units for the same
application are interchangeable, no
adjustments or tests are needed.

Regohm is Compact, Small sized,
Lightweight, Inexpensive:

REGOHM and associated equipment
require but a fraction of the space
taken up by tubes or magnetic ampli-
fiers. With requirements for minia-
turization, where space and weight
are at a premium, the design engi-
neer can incorporate REGOHM in a
system and replace a cabinet full of
tubes or the bulky, heavy magnetic
amplifier, frequently improving sys-
tem performance. REGOHM gives

Want more information? Use post card on last page.

four-way economy: 1l-long life . . .
2-low initial cost . . . 3-low service
and maintenance costs . .. 4-smallest
space and weight.

Regohm is a Versatile Unit:

Inlineloadregulation,design engi-
neers find REGOHM a reliable, eco-
nomic controller. Whether the job is
regulating filament voltage or light
intensity ... saturable reactors or
rotating machines . .. arc lamp cur-
rent or over-under relays, REGOHM
is without peer.

REGOHMS are controlling rotating
equipment made by every major
power equipment manufacturer in
the country. They are now standard
on units meeting the toughest com-
mercial and military requirements.
Generators using REGOHM range
from watts to kilowatts.

REGOHM is used as a power ampli-
fler in precision frequency control-
lers, precision filament voltage regu-
lators, dynamotor voltage regulators
and light intensity regulators. Also
in governor-sensed speed regulators
and tension controllers for winding
machines. REGOHM’s high power gain
simplifies system design and im-
proves performance. Stability prob-
lems are efficiently and economically
solved by the built-in dashpot. Since
REGOHM’s signal coil and resistor
circuits are completely independent,
they may be connected in circuits of
widely differing impedance levels.

March, 1955 — ELECTRONICS



Regohm Gives You
These Additional Advantages:
Unlike tubes REGOHM requires no
preheat period: it operates from the

word“go.” It is faster acting than any
other finger-type regulator and its
shock resistance is higher. REGOHM
will operate at high temperatures.

It can be used in circuits requiring
very low impedance. In applications
where variations in voltage occur,
REGOHM means reliable, close control.

More than three years
of regulating voltage of motor alternators
on Sun Oil motor barges

REGOHIM is regulating speed and voltage of a motor
alternator that powers Radiomarine Type CR103
radar equipment aboard the motor barge Mystic Sun,
owned and operated by Sun Qil Company. Installed on
three other barges as well, REGOHM has been operating
for more than three years on each without replace-
ment or failure, and is still going strong.

Sun Oil engineers tested REGOHM and applied it to
their system. Their reasons ? The regulator’slong life,
simple replacement feature, stability and very fast
speed of response. And, as the barges are equipped
with electric pumps and winches and other equipment
that present continuously and violently varying loads,
REGOHM’s ability in maintaining constant voltage
won the approval of Sun Oil’s engineers.

REGOHM’s regulation of Electric Specialty’s motor
alternator operating from 110 Volt DC input and
furnishing 400 Cycle, 115 Volt AC output, relieved

SN =

the radar operator of manually controlling voltage.
At the same time, REGOHM’s close, continuous regula-
tion prevented the rapid defocusing of the pattern
on the cathode ray tube that previously resulted from
any marked voltage change.

To Radiomarine equipment, this automatic control
means a reliable power supply that enables radar
operation at full efficiency. To the skippers and the
men who man Sun Oil’s barges, REGOHM spells safety
at sea.

It is important for you to know: Regohm Sales Representatives across the nation

assist you at no cost in applying Regohm to your control system

Within driving range or the reach
of telegram or your local telephone
a seasoned sales engineer is ready to
assist you, at no cost, with your con-
trol problem. Given the necessary
data, they will help you engineer
required circuitry . . . recommend
the proper REGOHM type. .. calculate
the resistor network . .. suggest de-
sign modifications for optimum per-
formance . . . analyze final designs

. assist in testing pre-production
models...service your requirements.

And behind this network of field
engineers, stands the able research,
development and production team
of Electric Regulator Corporation,
ready to tackle your control problem,
whether it involves existing systems
or advanced developments. Here is
an engineering assurance policy for
optimum system performance at
minimum cost. Take advantage of it.

REGOHM

B

ELECTRONICS — March, 1955

Check this list:

[J Bottery Chargers

(] Airborne Equipment

[] Portable and
Stationary Generators

[ Locomotive Braking
Systems

(] Wire and Radio
Communication

[0 Morine Radar Systems
O Underwater Sound [ Air Novigational
Systems Systems

[] Telephone Centrol
Station Equipment
[ Railroad Signal

[ Guided Missiles
[ Qil Field Exploration

Systems Systems
[ Refrigeration [ Signal ond Alarm
Equipment Systems

[1 Filament Regulotion

1 Computers

[J Airport Lighting
Systems

O Inverters

[ Railrood Car Lighting
Systems

[ Instrumentation
Systems

1 Magnetic Clutches

[ Tension Control
Equipment

[ Soturable Reactors

If you find your equipment or sys-
tem listed, or have a problem in other
fields, contact Electric Regulator
Corporation, 100 Pearl Street, Nor-
walk, Conn., or your local sales engi-
neer. Their know-how in the control
field will promptly be made available.

ELECTRIC REGULATOR CORPORATION

NORWALK, CONNECTICUT

TEMPLE 8-4311

Want more information? Use post card on last page.

SALES REPRESENTATIVES

New England Office

Electric Regulator Corporation
HOME OFFICE: Norwalk, Connecticut

H. P. Woodit & Associates
148-03 Hillside Avenue, Jamaica 35, N. Y.

Alan E. DeCew Agency
P. O. Box 207, Sodus, New York

Brookfield and Company
53 Cricket Avenue, Ardmore, Pennsylvania

Gardner and Henry
P. O. Box 9201, Chariotte, North Carolino

Sheridan Associates
Roselown Center Building, Cinhcinnati 37, Ohio

The Satuilo Company
4512 N. Woodward Avenue, Royal Qak, Michigan

Eleciric Regulator Corporation
600 S. Michigan Avenue, Chicogo 45, Illinois

H. M. Richardson & Company
9 E. 22nd Street, Minneapolis 4, Minnesota

Radio-Technical Sales Company
4910 Lane Raad, Kansas City 29, Missouri

Robert E. Neshitt Company
1925 Cedar Street, Dellas 1, Texas

C. B. Parsons and Company
3028 First Avenue, Seartle 1, Washington

E. L. Berman Company

780 Natoma Sireet, Son Francisco 3, California
Rickard T. Puelicher, E.E.

3151 E. Colorodo Street, Pasadena 8, California
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STACKPOLE

Molded COIL FORMS

Cut Assembly Costs!

Siet?,"c«? coil sizes and cut assembly costs
simplified pont-to-point wiriﬁ;j and

fewer soldered connections
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‘ﬂ‘hai;pin” leads. W
fcations on al] typ

site for complete speci-

€S,

b ¥

O

s of 1001 vs
e S(ackpo‘c

le
10 and te
¢ radio N
ey = tpstruments
quire ©
[ elec
11ances, o |
. for Stackpo\e Swit

wr'\te

ELECTRONICS — March, 1955

48

trical toYS n RC-9B.

{

Y&

g

es!
de sw‘ltches

shi
¢ching 7¢°

jcal swi

are proof of the pudding!

Engineering

Samples
1

Engineering samples of standard
Stackpole components are available
to quantity users. Send details of
your requirement for recommenda-
tion by Stackpole engineers.

Want more information? Use post card on last page.
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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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International Resistance Company, 401 North Broad Street, Philadelphia 8, Pa.

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

JInternational Resistance Co., Ltd., 349 Carlaw Ave., Toronlo



NEW SA25

Microwave
Spectrum Analyzer

800 mc/s to 10,250 mc/s
ON FUNDAMENTALS

K-Band Coverage to 40,000 mc/s

ACCURATE — Calibrated micrometer wavemeters . . . lifetime
accuracy to .05% with incremental accuracy to better than
.005% independent of Klystrom changes. Transmission wave-
meters for maximum indication without “pulling”.

RELIABLE — Double conversion for stability with maximum
drift . . . standard replaceable klystrons . . . no complex har-
monic interference. Highly efficient circuits with minimum
power consumption, designed for cool, continuous operation,

ECONOMICAL — 99.87% of all microwave research, development,
production, test, installation and maintenance requires precise
work in a specific portion of the microwave spectrum, usually
only a few hundred megacycles wide. Compromise coverage
of large areas costs more and delivers less.

The SA25 Spectrum Analyzer includes:

THE VECTRON 25 SERIES K-BAND MICROWAVE SPECTRUM
ANALYZERS are complete, including a display unit, and R.F.
assembly and a K-band mixer to cover the desired portions of
the “"K-Band” region of the microwave spectrum.
Due to the relatively recent development of the equipment for
use in K-band and the band’s extremely broad range, it has been
necessary to develop several assemblies to cover economically
the most active portions of the spectrum.
SA25K1 15.3 kmc/sto 17.7 kmc/s
SA25K2 ..22.8 kmc/s to 26.4 kmc/s
SA25KQT ... -.34.0 kmc/s to 38.6 kmc/s

SPECIAL K-BAND MIXER — R.F. ASSEMBLY COMBINATIONS pro-

® 5% medium persistence CRT display. @ Choicc of I. F. Amplifier. o . 2

. Is)ual rang& sweep—2 t;) 20 or 6 to 60 CPS in two overlapping ranges. vide coverage of other ranges from 124 to 40.0 kmc/s.

® Standard CRT bezel for camera or hood. B

f oriionet] [Raeres o el InAdI\ idual K-Band R.F. Heads may be purchased separately, or

e New wavemeter marked gain control. with the new Vectron SA25 Microwave Spectrum Analyzer.

Interchangeable R.F. Heads Available to 40 kilomegacycles

2511 800-2400mec/s 25C1b 4240-4910mec’'s 25X2b 5700-6600mc/s 25X1b 9500-10,250mc¢/s 25K1 15,300-17,700me s
2081 2400-3650mc/s 25Cla 4240-5900mc/s 25X2a 5700-7425mc’s 25X1a 8500-10,250mc/s 25K2 22,800-26,400mc s
20S1a 2400-4040me/s 25€C1 5100-5900mec/s 25X2 6250-7425m¢/s 25X1 8500-9660me/s 25KQ1 34,000-38,500mc/ s

wsﬁEC]'RON at the L.R.E. SHOW

WRITE for Bulletin SA25 and

381-383 Microwave Avenue

EV 1S

\/ECJ’ROHM

POTENTIOMETERS

o\)‘A <

"Standard \E
Units”’

“From

Stock”

A48 STANDARD UNITS

Now available . . . with more to come

from stock.

to meet all usual

precision requirements.

® Standard Prices . . . from our published price list.
® Standard Specifications
Sizes: K", 114", 2" diameters
Linearity: from Va%

® Standard Components . ..
® Standard Quality . ..

Rotation: 320° and 350°
Bearings: Sleeve and ball

10 to 100,000 ohms in 16 values
for each diameter

Temperature Coefficients of Resistance Wire:

0.0002 parts per “C
from 1 inch-ounce

Overall Resistances:

Starting Torque:

Send for

) —
ELL] | . =
giceitit 2\ loclionic and Electlio-Mechanical W == “Tooay

404 MAIN STREET

116 Want more information? Use post card on last page.

NECTRON, inc.

WALTHAM 54 -

Bulletins on R.F. Heads

NEW VECIRON
VES 250

Variable Frequency
Power Supply

FOR TESTING

Airborne Electronic Equipment
Airborne Electrical Systems
Servo Amplifiers and Equipment
Synchro and Selsyn Systems
Transformers and Inductors
Export and Foreign Equipment

FOR POWERING
Vibration Shakers
Choppers and Vibrators
Magnetic Amplifiers
FOR CONTROLLING
Synchronous Motors
Processing Equipment

@® Full negative feedback networks for
instantaneous voltage control.

@ Built-in two range stabilized frequency generator.

® Grounded output with polarized receptacle for
maximum safety.

® Compact, semi-portable package for bench use.

QOutput Power E 250V A continuous
at |00 to 130V 300V A intermittent
Qutput Frequency - 45-2,000 cycles
QOutput Voltage 0-130 Volts
Output Regulation =+ 1% to 1,000 cycles
zero to full load + 2% 10 2,000 cycles
Line Regulation #+ 1% maximum change
at 250VA for 105-125V input

S~ —

Send for
Bulletin
VFS 250

MASSACHUSETTS
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*WITH STANDARDIZED

PARTS

Pesco “‘coordinated-frame”™ electric motors pro-
vide you with several important advantages.

First, they provide maximum power packaged
in 2 minimum-sized unit to meet every installation
and operating requirement from .01 to 11.0
horsepower.

Second, by using standardized Pesco parts in a
series of coordinated frame sizes, Pesco lowers
unit cost and greatly simplifies the stocking of
service parts.

Finally, Pesco motors are supplied for DC or
AC in a full range of voltages. DC motors are
available with Series, Shunt, or Compound wind-
ings, 6 to 120 volts, 1/100 to 11 horsepower, and
speeds up to 15,000 rpm.

AGRICULTURAL

PRODUCTS DIVISION
© A /

INDUSTRIAL

Pesco AC high frequency induction motors of
the squirrel cage type are available in | or 3-phase
types for 400-cycle operation at various voltages.
These motors range from 1/100 to 9 horsepower
at speeds up to 12,000 rpm. Motors are produced
in all types of enclosures for continuous or inter-
mittent duty.

When your electric motor requirement demands
(1) dependable power, (2) minimum space, and
(3) minimum stocking of service parts—YOUR
BEST BUY IS PESCO.

Call or write the Home Office, Bedford, Ohio for full
information on these outstanding PESCO products.

AIRCRAFT AUTOMOTIVE  CONSTRUCTION

PRODUCING THE BEST IN HMYDRAULIC EQUIPMENT AND ELECTRIC MOTORS

BORG-WARNER

24700 NORTH MILES ROAD .

CORPORATION

BEDFORD, OHIO

Want more information? Use post card an last page.

wwWw_americanradiohistorv com
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“PIG-'I'AII.ORING"

. « . . a revolutionary new

mechanical process for higher
production at lower costs.
Fastest PREPARATION and
ASSEMBLY of Resistors,
Capacitors, Diodes and all
other axial lead components
for TERMINAL BOARDS,
PRINTED CIRCUITS and "PIG-TAILOR" .
MINIATURIZED ASSEMBLIES.

"SPIN-PIN" .

The "PIG-TAILOR' plus "'SPIN-PIN" — Accurately Measures, Cuts, Bends,
o060 P Ejects and Assembles both leads simulfarngously to individual lengths and
shapes — 3 minute set-up — No accessories — Foot operated — | hour
training time.
PIG-TAILORING provides: PIG-TAILORING eliminates:
\. Uniform component position. 6. Individual cut and bend lengths. V. Diagonal cutters. 6. Eroken leads.
2. Uniform marking exposure. 7. Better time/ro!e analysis. 2. long-nose pliers. 7. Short circuits from clippings.
3. Miniaturization spacing control. 8. Closer cost control. 3. Operator judgment. 8. é5% chassis handling.
4. S leads for terminals. Q. Invaluable labor saving, 4. 909, operatar training time. 9. Excessive lead tautness.
5. "'U" leads for printed circuits  10. Immediate cost recovery. 5. Broken components. 10. Hophazard assembly methods.
* PATENT PENDING Write for illustrated, descriptive text on “PIG-TAILORING" to Dept. E-3P

BRUNO-NEW YORK INDUSTRIES CORPORATION

DESIGNERS AND MANUFACTURERS OF ELECTRONI!C EQUIPMENT
460 WEST 34¢h STREET L NEW YORK 1T, N. Y.

B ‘ l e e 3
]

[}

]

]

|

THE CHOICE OF Al.l. ARMED SERVICES :
FOR MICROWAVE POWER MEASUREMENTS =
POWER : puLsE and cW —5,.W to 5W average ;
l‘

FREQUENCY : 20mc — 10,000McC
ACCURACY :5%Absolute at all ranges,

¢ frequencies, temperatures
‘e o s s+ INDICATIONS: Direct Reading
e+ osoe CALIBRATION: Compensates for All Variables
s e9se0+e R-F COMPONENTS: 3, 6, 10 and 20db Attenuators,
Bolometer Mount and Elements, R-F Cable
e oo o+ + BOLOMETER: Broadband, High Overload Capacity
eeeeees PLUMBING: 3%” and 7" 50-ohm Coaxial
oseeeo POWER SOURCE: 115VAC +15%, 50-1000 cps
eoesss CONSTRUCTION: Rugged, meets all JAN, MIL re-
quirements

TYPICAL APPLICATIONS

Microwave Links . . . Television . . . Communications . . .
Radar . . . Telemetering . . . Signal Generators . . .
Lahoratory Standards.

Write for descriptive literature to Department E-3M
Bruno - New York Industries Corporation f

DESIGNERS AND MANUFACTURERS OF ELECTRONIC EQUIPMENT
| 460 WEST 34th STREET ¢ NEW YORK T, N. Y.

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



Far superior in performance and durability to pre-
vious types, the new Dunco FC-6 hermetically-

Witthands o fo 2'00 sealed general-purpose relay is priced maierially

lower.

cvc'QSViMfion fo 306 Designed from a background of 5 years experi-

IR

ence with the Dunco 220XFX100, the FC-6 offers far
greater simplicity in its moving parts; easier con-
struction and adjustment; extreme rigidity fer high
vibration and shock; high contact pressures; low
contact bounce; plenty of contact over-travel; and
complete absence of internal gaseous materials

Withstonds up te 60 G shock without
contact opening, 2,000 ft.-lbs. with-
out contact transfer or damage.

&esg:$:|£§;?orgl ‘65515;,8::: which might cause contact unreliability.
MS24115 (USAF) specifications. Vibration resistance of 0 to 2,000 cycles up to
2 . 30 G's is attaired . . . a heretofore unheard of pes-

Available for l;:ofh 85°C and..125°C formance for relays of this class:
ambient Nominal coil voltage 26.5 Throughout, the Dunco FC-6 incorporates safety
volts DC. = factors that make it ideally suited for difficult appli-
: cations, even in low-energy circuits.
Write, wire or ‘phone for Dunco FC-& Relay Data

...agd Priced mafel'ia"y Bulletin L240¢ giving complete specifications.

IOWGI' than exiﬁsfing relays in its

STRUTHERS-DUNN, INCORPORATED, Pitman, N. J.

SALES ENGINEERING OFFICES IN. ATLANTA -« BALTIMORE * BOSTON ¢ BUFFALO * CHARLOTTE ¢« CHICAGO
CINCINNATI « C<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>