JULY

1955

Transistors
In Japan.... page

120

Telemetering

GEAR ROBBER

-

Corrects Own Errors

Missiles

145

Reducing Noise

148

NEW

HIGHEST RELIABILITY

HERMETIC
POWER COMPONENTS

FOR MILITARY AND

INDUSTRIAL USE

Listed below are just a few of the 50 new stock items in the United hermetic power series. These MIL -T-27 power components add to the 200
other hermetic stock items of filter, audio, and magnetic amplifier types.
Through the use of proven new materials and design concepts, an unparalleled degree of life and reliability
has been attained, considerably exceeding MIL -T-27 requirements. Test proved ratings are provided, not
only for military applications but for industrial, broadcast, and test equipment service (55°C. ambient).

For complete listing of these new items, write for Catalogue #56.
MIL -T-27 RATINGS IN REGULAR TYPE

INDUSTRIAL RATINGS IN BOLD TYPE

TYPICAL POWER TRANSFORMERS, PRI: 115V., 50-60 cycles.
Type

HV Sec.

No.

C.T.

500
H-81

550

Approx*
DC volts
L

180

C

265
200
300

L
C

700
H-84

730

H-93

1000

1200

*After appropriate

L

170

6.3 VCT-34

C

5V -2A

L

240
190
280

60
50

C

6.3V -5A
6.3V -1A

C

5V -3A

C

320
210
300
200

6.3V-6A
6.3V -2A

C

C

245
390
275
440

5V -4A

C

L
L

370
465

280
250

6.3V-8A

L

6.3V -4A
5V -6A

L

L

C

800

65
55

170
110
160
105

L
C

H-87

Fil.
Wdg.

255
400
275
420

L

C

750

Approx'
DC volts

DC

MA

L

series choke.

H

L

L

L

L
L

DC

Fil.
Wdg.

75
65

6.3VCT-3A

MA

United "H" series power trans-

70
60

240
360
260
380

210

210
350
245
400
340
455

MIL
Case

formers are available in types suited
to every electronic application.
Proven ratings are listed for both
high voltage outputs ... condenser
and choke input filter circuits ...
military and industrial applications.

HA

5V -2A

150

6.3V -6A
6.3V-1.5A
5V -4A

KA

420
310
400
300

6.3V -6A
6.3V -2A

NB

340
300

6.3V-10A
6.3V -5A

200
140

97, i
e.

5V -6A

ratings are choke input filter,

lir

G

7

04

.,

,(."'?rd

C

5V -4A

,

ratings are condanse- input.

C

A FEW TYPICAL LISTINGS OF FILTER REACTORS.

United "H" series filter reactors are
extremely flexible in design and rating. Listings show actual inductance
at four different values of DC. Bold
type listings are industrial application maximums.
?

Type

Ind.

No.

Hys.

C

Ind. Ci MA

MA

Hys.

DC

DC

Ind.

MA

Ind.

Hys.

DC

Hys.
10

r-

DC

Res.
Ohms

MA

1111

Max. DCV*
Ch. Input

Test V.

MIL

RMS

Case

H-71

20

40

18.5

50

15.5

60

70

350

500

2500

FB

H-73

11

100

9.5

125

7.5

150

5.5

175

150

700

2500

HB

H-75

11

200

10

230

8.5

250

6.5

300

90

700

2500

KB

H-77

10

300

9

350

8

390

6.5

435

60

2000

5500

MB

H-79

7

800

6.5

900

6

1000

5.5

1250

20

3000

9000

9x7x8

:1

'Based on maximum ripple voltage across choke in choke input filter circuit, in terms of

A
TYPICAL FILAMENT TRANSFORMERS, PRI:
Type

Sec.

No.

Volts

Amps.
(MIL)

Amps.
(Ind)

lest Volts

MIL

RMS

Case

2.5

10

12

10000

1B

H-124

5

3

3

2000

FB

H-127

5

20

30

21000

NA

H-131

6.3CT

2

2.5

2500

FB

H-132

6.3CT
6.3CT

6
6

7

2500

JA

10

14

2500

LA

14, 12, 11CT

I

United "H" series filament transformers have multi -tapped primaries,
good regulation, and are rated for
industrial as well as military service.

7

TYPICAL PLATE TRANSFORMERS, PRI:
United "H" series plate transformers
incorporate dual high voltage ratings
and tapped primaries to provide versatile units for a wide range of military and industrial electronic applications. Large units have terminals
opposite mounting for typical trans-

mitter use.

output voltage

105/115/210/220V., 50-60 cycles.

H-121

H-136

DC

No.

Type

Sec. V.
C.F.

105'115/210/220V., 50-60 cycles.

Approx.*
DC volts

MA

Choke

MA

DC

No.

DC

Choke
No.

Case

H-110

1050
1200

380
465

275
250

H-75
H-75

385
350

H-77
H-77

MB

H-113

2500

1050
1275

280
250

H-77
H-76

340
300

H-77
H-76

51/4x6x7

3000
3500

1500

265
225

300

H-77
H-77

83/a x 61/2 x 8

1900

H-77
H-77

350

4400
5000
6000

2125
2550

900
800

1100
1000

H-79
H-79

131i2x11x141

H-115
H-117

H-79
H-79

*After filter choke. All ratings are for choke input filter.
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COMMUNICATIONS . . . Editors on ELECTRONICS staff have one
advantage over the editors of many
other publications-they can pursue
their editorial interests at home as

236
238
242
244
252
254

256

Half the staff currently hold FCC
licenses, mostly amateur, and nearly all have at some time or another
held ship and broadcast operator
licenses.
The publishing business being
what it is, the amateurs on the staff
do not spend much time operating.
They do, considerable experimenting, though, some of it on amateur
equipment.
Seven editors have commercial
communications receivers, several
have more than one. We exclude
Command sets from this category,
but there are two dozen of these
scattered throughout the staff.
There are five tape recorders and
two wire recorders in editors'
homes. These have had an increasing amount of use in the past year
or two and there has been some
duplicating of tape for other edi-

tors.
Television sets average 2.4 per
editor. Sizes range very widely and
include 3, 5, 7, 10, 12, 16, 17, 19,
and 21 -inch picture tubes. Two are
the proud possessors of color sets.
Table model radio receivers, with
and without clocks, average 3.1 per
editor.
Ten f -m receivers, or tuners and
amplifiers, are used by ELECTRONICS
editors.

322
340
366

electronics

370
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Ur
Member ABC and ABP

TALK
Some rather odd pieces of gear
turned up in our survey. These came
from surplus which, right after the
war, was a boon to those of us who
admire odd pieces of electronic
gear. Included are two radio teleprinters.
Three of us admit that, although
we have no practical use for them,
it was because of purely academic
interest and admiration that we

picked up Gibson Girls.

..

DISTANCE NO PROBLEM
.
Durban, South
Africa floored us last month. He
wrote that he noticed in December
Shoptalk the troubles faced by another reader packing and moving
his 120 copies of ELECTRONICS from
the east to the west coast.
He, J. W. Orner, states, "I am up
against much the same trouble as I
have a collection dating back to mid
1948 and am leaving South Africa
for the U. S. shortly. In my case
the problem seems to be a bit
tougher and I have not yet succeeded in solving the first of his two
troubles, convincing my wife that
the issues are really going with us."
A subscriber in

...

CHIROGRAPHY
Editors are
often called upon to interpret foreign letters (sometimes in the original non-English) because of their
technical knowledge that helps
clarify individual words from their
context. Recently, however, a different technique was necessary.

--e

k
ELECTRONICS Washington editor Gladys Montgomery handles our affairs with the
various agencies in the nation's capitol but has never been in New York when photos
of the staff were taken for Shoptalk. She appears at left, in the photo above. It
was taken at the annual dinner of the Women's National Press Club and includes
Mrs. Eisenhower, other members of the club and President Eisenhower

An English-speaking author sent
in some typed copy that was obviously very much garbled. After a
moment of headscratching, the editor decided that a typist had put
down what she saw instead of what
the author meant when he scribbled
it down.
Fortunately, he was familiar with
the author's writing. So he scribbled
"nook" in a simulated hand, and
sure enough, the letters also looked
like "mask".
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The word fitted the context most
perfectly !

NO END TO NOISE ... "Reducing Noise in Communications Systems", page 148 this issue, concludes Bill Bennett's series on electrical noise. This is not the last
word ELECTRONICS has to say on
the subject, however. We will- continue to follow the subject closely
and to publish other worthwhile
articles in future issues.
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CHECK ALL B SUPPLIES
YOU WILL CHOOSE

SORENSEN B-NOBATRONS *
DEPENDABILITY

PERFORMANCE

PRICE

SORENSEN B- N O B AT R O N S

(B Power Supplies)
were designed specifically to provide an
economical answer for a very wide range of
technical requirements.

Look them over. Five catalog models, available from stock, give you choice of outputs
from 0-325, 0-500, 0-600, and 0-1000 VDC,
accurately regulated. High grade engineering, high grade materials, and Sorensen's
unequaled know-how in designing and

manufacturing regulated power equipment
combine to assure you top performance,
dependability, and fair price.
*Reg. U.S. Pat. Off.

DC

POWER SUPPLY SPECIFICATIONS
Model

32500

56000

50006

6006

100066

105.

105.

105-

105-

105125

200.1000

AC input ronge
(50-60 cps, 10)

125

125

125

125

Output range (VDC)

0.325

0500

0-500

0-600

Output current (Ma)

0-125

Regulation accuracy x-0.5%

Your inquiries for further information
will receive prompt attention. Contact
your local Sorensen representative, or
write to General Sales Department,
Sorensen 8 Co., Inc., 375 Fairfield Ave.,
Stamford, Conn.

CONTROLLED POWER

5 mox.

0-150

Internal impedance (man)
AC voltage

(CI., unreg.)

Max. bias circuit impedance

FORSoßte444e,s0.___RESEARCH

SORENSEN & COMPANY, INC.
4

Ripple (MV-RMS)
Bias supply (VDC at 0.5Ma)

375 FAIRFIELD AVENUE

Want more information?

Use post card on

last page.

2

ohms

0-200

0-300

0-500

0-500

_-O.59ó

-`O.59ó

`0.25%

-`0.5%

moo.

20 max.

5

mon.

0-150
2

ohms

5

max.

2

ohms

10 amp.

6.3 at
70 amp.

6.3 at
10 amp.

25000
ohms

25000
ohms

25000
ohms

6.3 at

3

0-150

--

0-150
2

ohms

63

of
15 omp.

2

ohms

--

50000
ohms

AND INDUSTRY

STAMFORD, CONNECTICUT
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D-695 MUIRHEAD-WIGAN
decade oscillator
Other

outstanding features of this
unique instrument include

Simplicity

Extreme
of Control

;...

diets

frequency
required level
just set the
to
and adjust
meter
on the output

Accuracy

uencY
Freq
better,withm
and
+0'2'0
of switching

on

five minutes

'04

THE D-695 MUIRHEAD-WIGAN DECADE OSCILLATOR
SPECIFICATION

Low Harmonic
Content
obtained by using
controlled negative
feedback in the
oscillatory section

FREQUENCY RANGE
(continuously variable) in two ranges (x and x 10)
FREQUENCY ACCURACY (within 5 minutes of switching on)
__02" (or better) above 100 c/s, decreasing to ±0'3 cis at 10 c,s
HOURLY STABILITY Better than ±0.02%

10 c's-31 200 c,'s

I

0' cis on x range : I'0 cls on x 10 range
AT AN OUTPUT LEVEL OF 10 mW
CONTENT
HARMONIC
0'2" , into 600 ohm balanced or unbalanced; 0'5% into 10 k ohm unbalanced.
30 0-30 kc
and
Below 30 c;s Increasing gradually to about 0.6% in the two unbalanced conditions
about 4°/, in the 600 ohm balanced condition at 10 cis
HUM LEVEL WITH RESPECT TO 10 mW
-70dB (0'037 of the output voltage at 10 mW)

RESETTING ACCURACY

I

1

s

VARIATION OF OUTPUT LEVEL WITH FREQUENCY
20 c;s-30 kc/s Flat within ±0'5áB
Flat within ±0'IdB

50 cis -10 kcis

Below 30 c/s

PUBLICATION

f IdB

10 mW
MAXIMUM UNDISTORTED OUTPUT POWER
POWER SUPPLY
95-125V, 60 c/s (D -695-A,!100)
190-250V, 50 cis (D -695-A)

4718
sent on request

OVERALL DIMENSIONS
x 8 in. deep (44'5 cm x 31'8 cm x 20'3 cm)

17) in. wide x 12) in. high

WEIGHT

37 lbs (17 kg)

MUIRHEAD

MUIRHEAD INSTRUMENTS Inc
United States Sales & Service for
ELECTRON ICS

-

July, 1956

677 Fifth Avenue New York 22 N.Y.

MUIRHEAD

&

CO. LIMITED

Want more information? Use post card on last page.
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200

1947 =100

175
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260.9-r
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256.0-p
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FIGURES OF THE MONTH
Latest
Month

Previous

Year
Ago

Month

RECEIVER PRODUCTION
(Source: RETMA)
Television sets, total
With UHF
Color sets
Radio sets, total
With F -M
Auto sets

..

Mar. '56

Apr. '55

549,632
74,102

680,003
82,805

583,174
103,088

nr

nr

nr

992,982

1,360,113

1,099,755

833

13,894

478,272

567,876

nr

299,253

Television sets, units .
Radio sets (except auto)

Apr. '56
347,630
471,193

Mar. '56
544,411
527,649

Apr. '55
411,748
367,841

RECEIVING TUBE SALES
(Source: RETMA)

Apr. '56
35,184,000
value.... $28,616,000
Picture tubes, total units
830,902
Picture tubes, value.... $15,141,461

Mar. '56
42,525,000
$34,849,000
848,055
$15,714,365

total units

Apr. '55
35,426,153
$26,779,586
788,317
$14,620,075

Quarterly Figures
Latest
Quarter

INDUSTRIAL
TUBE SALES
(Source: NEMA)
Vacuum (non -receiving)
Gas or vapor

Magnetrons and velocity
modulation tubes
Gaps and

T/R

(Source: FCC)

boxes

Year
Ago

Month

4th '55

Previous

Quarter

-tes
Year
Ago

$9,967,411
$3,251,621

3rd '55
$9,027,845
$3,438,835

4th '54
$9,338,181
$3,498,123

$13,726,323
$1,578,767

$10,998,967
$1,421,138

$15,249,651
$1,788,780

May '56

TV stations on air
TV stations CPs-not on air
TV stations -new requests
A -M stations on
A -M stations CPs-not on air
A -M stations new requests

May'55

532

Apr. '56
489
114
29
2,872
118
275
534

15
4

13
6

12
4

495
112
41

air....

F -M
F -M
F -M

(Source: RETINA)

Previous

BROADCAST STATIONS

Apr. '56

RECEIVER SALES

Receiv. tubes,
Receiv. tubes,

Latest
Month

2,890
118

-

273

stations on air....
stations CPs-not on air
stations new requests

-

454
124
16
2,711
103
217
540

COMMUNICATION AUTHORIZATIONS
(Source: FCC)

Aeronautical
Marine
Police, fire, etc.
Industrial
Land transportation
Amateur
Citizens radio
Disaster
Experimental
Common carrier

Apr. '56

Mar. '56

46,739
55,580
20,339
28,946
9,001
148,648
17,046
327
690
2,219

45,488
55,175
20,216
28,454
8,849
146,699
16,262
327
666
2,185

Apr. '55
42,045
49,261
17,827
24,045
7,499
134,720
11,193
313
600
1,917

EMPLOYMENT AND PAYROLLS
(Source: Bur. Labor Statistics)
Prod. workers, comm. equip.
Av. wkly. earnings, comm...
Av. wkly. earnings, radio...
Av. wkly. hours, comm.....
Av. wkly. hours, radio

Mar. '56
378,300-p
$75.14 -p
$72.00 -p
40.4 -p

40.0

-p

Feb. '56
385,400-r

Mar. 55

352,300
$70.80
$68.68

$74.93 -r
$70.84 -r
40.5 -r
40.0 -r

40.0
39.7

SEMICONDUCTOR SALES ESTIMATES
Transistors, Units

Mar. '56

Feb. '56

Jan. '56*

707,817

616,818

572,674

Apr. '56
450.0
524.0

471.4
537.0

MILITARY PROCUREMENT
(Source: Defense Dept.)

Army
Navy

Air Force
Total -Electronics

..

1st '56
4th '55
1st '55
$40,490,000
$48,477,000
$2,833,000
$28,700,000
$20,378,000
$43,147,000
$124,828,000 $131,938,000 $133,503,000
$194,018,000 $200,793,000 $179,483,000

FIGURES OF THE YEAR
Television set production
Radio set production
Television set sales
Radio set sales (except auto)
Receiving tube sales
Cathode-ray tube sales
6

STOCK PRICE AVERAGES
(Source: Standard and Poor's)
Radio -tv & electronics
Radio broadcasters
p -provisional

May '56

424.0
492.1

r-revised
"1955 not available

May'55

nr-not reported

TOTALS FOR FIRST FOUR MONTHS
1955
1956
1955
Percent Change
Total
2,394, 264
2,771,426
-13.6
7,756,521
4,525,225
4,739,919
4.5
14,894,695

2,036,808
1,984,915
155,604,000
3,469,405

2,355,740
1,609,182
152,762,000
3,427,745

--13.5
+ 23.3
+ 1.9
+ 1.2

7,421,084
6,921,384
479,802,000
10,874,234
July, 1956
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RETMA Sees Increased Volume

MILITARY ELECTRONICS BACKLOG PICTURE

$6

Predicts rise of $250 million in

equipment sales this year, higher
military and radio sales

the 1955-56 RETMA fiscal
year ending in August, electronics
manufacturers will sell equipment
valued at $5.5 billion as against
$5.25 billion during 1954-55 fiscal
year, according to estimates by
F. W. Mansfield of Sylvania, chairman of RETMA's statistics committee. The total billing of the industry should exceed $10 billion
with distribution, service, installation and broadcast revenue.
The total factory sales of all
amusement devices (radios, television sets, phonographs, etc) was
estimated at $1.434 billion compared with $1.495 billion in the last
fiscal year. Industrial and commercial products are up from $625
million to $775 million. Military
products exceed $2.5 billion versus
$2.375 billion in the preceding
fiscal year. Replacement parts
reach $780 million this year compared with sales of $725 million.
DURING

Units-Radios gain 14 percent
with 14,300,000 units sold by factories during 1955-56 compared
with the 12,576,138 in 1954-55.
Auto radios account for 6,400,000 units versus 5,704,983 for a
gain of 12 percent. Factory sales
of all other radios were estimated
at 7,900,000 versus 6,871,155, a 15 percent growth.
Television set factory sales show
a decline of 6 percent, from 7,959,389 to 7,450,000 units.
ELECTRONICS- July, 1956

Multiple Ownership-According
to the RETMA report, it is to be
expected that the television industry is on the threshold of a new upswing even though 75 percent of
American households have one or
more television sets and 91 percent
may have them by 1960. Multiple

ownership and replacement
sales will account for the rise. During 1954, the number of television
sets sold to those already having at
least one set in working order was
925,000. During 1955, another
1,700,000 were sold as second sets.
In 1950, replacement television
sales were only 102,000. Last year,
they were 2,366,000. By 1960, it is
estimated that annual television
sales to replacement buyers will be
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Military Backlogs
Hold Up
Companies have big
business on the books
and orders are increasing
firms are well set for a big
year in the military electronics
business. This is indicated by the
industry's military backlog. Individual firms report sharp increases
in unfilled orders.
At the beginning of 1956, the industry had a total military backlog
of $4,503.5 million representing a
decline of only $23 million from the
$4,526.4 million a year earlier. Recent reports for individual firms indicate that by the beginning of
1957, the backlog of military orders
may approach the total of 1954.
MANY

PURIFIED manganese -bismuth ignites
when exposed to air. Expected to yield
powerful permanent magnets, it has
been perfected by Westinghouse for the
Air Research and Development Command. Resistance to demagnetization is
about ten times greater than present
magnets

Rise-One company reports that
its current $58-million backlog is
the highest month -end total since
December, 1954. Reports from other
7
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firms indicate increases ranging
from 25 percent to 100 percent over
backlogs of a year ago. For ten companies, backlogs, on the average,
are some 60 percent higher than
they were a year ago.

Why-Increased emphasis on
guided missile and other aircraft
procurement this year is an important reason for the rising backlog.
Some manufacturers who planned
to deemphasize military business in
favor of civilian sales have changed

plans and are staying with military
electronics.
The Navy's survey of electronic
production capabilities (ELECTRON Ics, June, p 8, 1956) showed that
this year 99 companies of those surveyed plan 100 percent military production compared to 73 in 1955.
However, the number of companies
who planned 100 -percent civilian
production also increased, from 79
in 1955 to 97 at the beginning of
1956.

CAA Budgets for Electronics
Program calls for $250 million
expenditure for equipment
in

FACILITIES PLAN FOR
FEDERAL AIRWAY SYSTEM
VOR /

the next five years

large in CAA
plans to provide adequate air navigation, communications and traffic
control for the nation's growing aircraft population. For electronics
manufacturers the program may
mean new business in the next five
years of close to $250 million.
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way communications systems and
OFACS, overseas -foreign aeronautical communications stations.

RANGE RADAR

vOaG

Broadcasters Get Set
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OFACS
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For 1956 Politics

FISCAL YEARS

Elaborate tv facilities
are planned by networks

craft.

A total of 162 is contemplated through 1961 of which 28
will be furnished by the military.
This will mean expenditure of $15.2

program through 1961, excluding million for the equipment during the
maintenance and operation, would period.
be about $19.6 million.
VOR/DME-This equipment pro>Long -Range Radar-This equip- vides track guidance and position
ment, for obtaining information on information for air navigation. As
aircraft en route rather than in ter- of June 30, 1955 214 DME's had
minal areas, is to be increased by been commissioned for use with
51 additional installations through VOR's, 141 more had been installed
fiscal 1961 at a total establishment but not commissioned, 73 installacost of $42.2 million.
tions were under way and 4 projects
were unassigned. There has not
Secondary Radar-Used to detect been a DME establishment program
and identify aircraft within a range since fiscal 1955.
of 200 miles, secondary radar or
Federal agencies on the Air CoorATC Radar Beacon System depends dinating Committee agreed last year
on transmitted replies from air - on military implementation of a
8

ILS-An additional 28 instrument Landing Systems will be required through 1961. As of June 30,
1955, 170 were programmed, 157
commissioned, 5 unassigned and 8
underway. New ILS will cost about
$11.4 million to establish.
that may provide additional business for electronics manufacturers
includes INSACS or interstate air-

93-

Major Units-Airport Surveillance Radar (ASR) with a range of
50 to 60 miles will be increased by
an additional 44 locations through
fiscal 1961 bringing the total number to 89. As of June 30, 1955, a
total of 45 had been planned with 31
commissioned and 14 under installation.
By 1957 the CAA hopes to have
13 Radar Approach Control (RAP CONS) units in operation increasing to 20 by 1958. Cost for the

81

I

r

300

J
á

80

INSACS

ELECTRONICS looms

co

DME

729
653r--__ I

tactical air navigation system (TACAN) and the continued use of
VOR/DME until some 'succeeding
"common system" has been adopted
and installed.
If TACAN is adopted, VOR
would continue in use until 1965
and DME until 1960. However, if
VOR/DME continue as part of the
overall "common system" CAA estimates that 383 additional VOR/DME facilities will be required
through 1961 with a $49.7 million
establishment cost. If TACAN is
adopted an estimated 814 TACAN
units will be required through 1961.

for convention coverage
THREE tv networks will have tons
of equipment on hand for coverage
of the Republican National Convention in San Francisco Aug. 21-24
and the Democratic National Convention in Chicago Aug. 13 to 20.
ABC

-

American Broadcasting

plans to build two 14 -room units,
one in San Francisco and one in
Chicago.
The network will use 25 cameras
in addition to five pool cameras.
ABC newsmen will be equipped
with portable tv cameras, two-way
communications sets and thirty
magnetic paging receivers will be
available. (ELECTRONICS, p 210,
(Continued on page 10)
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TRIPOLAR CRYSTAL DIODES
For your microwave applications,
first diode to provide a simplified
approach to front-end design in
broadband microwave circuitry.

V.L.I. DIODES
For computer applications,

very low impedance diode
capable of high forward
conductance with excellent
stability and fast recovery time.

IN77A PHOTODIODE
Combines high sensitivity with
compact design. Covers the visible
spectrum and extends to the

/

infrared region.

/
POWER TRANSIS

RS

Low thermal resistance design
offers dissipation up to 4 watts
with heat sink. Current gain is
as much as 31Y2 times more than
comparable types. Both 30 and
60 volt versions are available./

HIGH FREQUENCY TRANSISTORS

/

NPN high frequency transistors built
to high standards of uniformity. Feature
low collector capacitance and ease of
neutralization in rf and if circuits,

/

/

/

HIGH GAIN
AUDIO TRANSISTORS
One of the standards for low frequency,
high gain applications.

Semiconductors
created with
your product
in mind
Each of these semiconductor developments was created to introduce improvements in the product you're
designing, whether it's a simple transistorized radio or a complex computer
system. Whether it calls for higher
transistor power ratings or faster diode
recovery time.
Since producing the first commercially available germanium diode in

1942, Sylvania has maintained its semiconductor leadership by meeting the
needs of designers with imaginative,
new semiconductor applications.
Consult with Sylvania for your needs.
A new plant at Hillsboro, N. H. is
devoted exclusively to the manufacture
of semiconductors to provide you with
production quantities. Write for tech-

nical data.

e SYLVANIA
SYLVANIA ELECTRIC PRODUCTS INC.
1740 Broadway, New York 19, N. Y.

In Canada: Sylvania Electric (Canada) Ltd.
University Tower Bldg., Montreal

ELECTRONICS
ELECTRONICS
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FCC Actions
Announced reception of 50 comments overwhelmingly in favor of proposed unlimited remote control
for a -m and f -m stations. Present rules allow remote
control of non -directional a -m and f -m of 10 kw or
less.

Stayed

arc welding rules until further information

is available about the characteristics of radio-frequenc1 arc stabilizers that cause interference to com-

munications.

Amended tv rules to permit operation of uhf trans-

Newsman for NBC -TV's convention coverage holds experimental RCA transceiver, left, and a portable tv camera
powered by a pack on his back

June 1956). Three mobile units will
operate in each convention city.
CBS-Approximately 22 tons of
equipment will be used by CBS to
cover the Chicago convention. It
will then be moved to San Francisco for the Republican convention.
High-speed computers, new twoway radios weighing about 5
pounds each and a new tv camera
will be included in the equipment.
The network also hopes to have
Ampex video recorders available
for convention coverage. (ELECTRONICS, p 7,

May, 1956).

NBC-Staffs at

each convention
for NBC will number close to 400
persons. Three mobile units and
over 40 cameras will be used at
each site. On the convention floors,
a team of reporters will be equipped
with two-way radios. Roving mobile units and portable one-man
cameras will be used. Film units
equipped with high-speed developing equipment will be on the scene.
The network will use Porto Vision, portable tv receivers that
will enable politicians to see each
other by split-screen techniques
while they talk to each other. The
tv audience will have a view of the
conversation at the same time.
Hip pocket wire recorders with
tie -clasp microphones will also be
used.
10

lator stations in channels 70 to 83 to serve areas,
without good tv signals. Translators will pick up
programs from existing stations and rebrodcast them
with an effective 100 watts. More than one remotely
controlled translator can be used per program, but
each on a different channel with its own call letters.
Created a Domestic Radio Facilities Division in the
Common Carrier Bureau to handle radio services and
facilities of domestic common carriers.

Established the radio -frequency band

10,500 to
10,550 me for land and mobile radio -positioning stations using c-w emission.

Sought information

to formulate rules for experimental tropospheric over -the-horizon "scatter" assignments, which Commission believes may replace
or supplement conventional radio systems.

Received Stromberg -Carlson petition to establish
selective radio paging service for certain industrial
radio users.

Deferred to Dec. 1 the requirement that field
intensity measurements of spurious radiation be
submitted with requests for equipment type acceptance.

Test Equipment Volume Triples
Value of shipments nears
$190 million with oscilloscopes showing biggest gain
of test equipment
for electrical, radio and communication circuits shipped over $188.1
million worth of products in 1954,
according to an advance report on
the 1954 Census of Manufacturers
by the Commerce Department. The
total represents more than a threefold increase over 1947 shipments
worth $54.8 million.
MANUFACTURERS

Types-Four types of test instruments registered the largest percentage gain in shipments during the
7 -year period between 1947 and
1954. Oscilloscopes (high frequency types) rose from $766,000 to $7.0
million during the period, followed
by radio - frequency measuring
equipment which increased from
$1.8 million in 1947 to $13.7 million
in 1954. Electronic volt-ohm -milli ammeters registered a gain of $2.9
million in annual dollar volume of
(Continued on page 12)
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Sprague on request will provide you
with complete application engineering service
for optimum results
+t,, in the use of electrolytic capacitors.

Sprague
LITTL-LYTICS*

for
transistor circuitry
HERE ARE THE SMALLEST aluminum electrolytic capacitors ever made

rigid quality standards. Add to that their low leakage
current, high reliability, and moderate price, and you have a new
series of miniature electrolytic capacitors ideal for use in transistorized pocket radio receivers, wireless microphones, personal style wire recorders, and similar equipment.
Their ultra -low leakage current is particularly important for it
means minimum drain and long battery life when used in filtering
applications across a battery, and excellent circuit performance
when used in coupling applications.
Sprague Littl-Lytics are available in a full range of capacitance.
ratings from 1 to 110 mf, and in standard working d -c voltages
of 1, 3, 6, 10, 12, and 15. Sizes range from %®"D x t,/z"L to 3j1°D
x %"L. Maximum operating temperature of the new Type 3OD
capacitors is 65°C.
to Sprague's

typical ratings
Cat. No.

30D6 30D16
6

6

3

60

2.0

3.0

D"

3/16

38

L"

1/2

3/4

WVDC
F

Leakage
Current
(µA Max.)
Can
Size

Performance and size data on metal encased, hermetically sealed
Littl-Lytics, in more ratings than ever before, are all provided in
NEW Engineering Bulletin 320A, available on letterhead request
to the Technical Literature Section, Sprague Electric Company,
Marshall Street, North Adams, Massachusetts.

»

*Trademark

world's largest capacitor manufacturer

Export for the Americas: Sprague Electric International Ltd., North Adams, Massachusetts. CABLE: SPREXINT.
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shipments, going from $723,000 in
1947 to $3.6 million in 1954. Signal
generator shipments rose from $3.7
million to $15.1 million.

Leaders-Shipments for five
types of test equipment exceeded
$10 million in 1954, according to the
Census. They are engine analyzers
and auxiliary equipment, $23.1 million; oscilloscopes and oscillographs
other than high -frequency types,
$16.4 million; signal generators,
radio -frequency
million;
measuring equipment $13.7 million;
parts for test equipment sold séparately, $11.3 million.
$15.1

Other-Volume of shipments for
other types of test equipment listed
in the Census breakdown in order
of value is as follows: microwave
test equipment $8.4 million; oscilloscopes (high -frequency types),
$7.0 million ; receiving tube testers,
$5.8 million ; electrical volt-ohmmilliammeters, $4.4 million; electronic volt-ohm-milliammeters, $3.6
million; resistor, capacitor and inductor measuring equipment, $3.2
million; broadcast transmitter test
equipment, $1.6 million.
Overall volume of shipments for
other types of test equipment not
listed in the breakdown totaled
$73.7 million.

Hot Tube Made
For Automatic Circuits

ONE of a new series, the Eimac ceramic receiving tube shown in the photograph is being made as a dual triode
and pentode. Such a tube can withstand
15-g acceleration at frequencies up to
2,000 cycles. The tube is undamaged
at envelope temperatures up to 300 C.
Electrical terminals in the form of flat
tabs facilitate incorporation of the
tube os port of automatically produced
circuit modules
12
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RADAR hanging from stanchion, left, detects cors approaching intersection and
sends count to computer, right, that controls traffic lights when . . .

Tubes Clear Highway Traffic Jams
Traffic control systems
range from downtown grids
to isolated intersections

nearly 62 million registered
motor vehicles and new ones rolling
off the assembly lines at about nine
million annually, traffic congestion
has become a serious problem. Engineers working towards more efficient handling of highway traffic
are getting help from electronic devices including radar and computers.
WITH

-

Vehicle Detection One way to
count cars approaching an intersection is an overhead doppler radar
set about the size of a wastepaper
basket. Its cone -shaped beam covers
one approach. The set emits a pulse
each time a vehicle passes through
the beam.
Other ways to detect approaching
vehicles are pressure or magnetic
detectors set in the road. Some engineers prefer radar because it does
not require digging up the pavement when it is installed.
Computers-Pulses from the
vehicle detectors go to preset counters that establish the traffic -signal
cycle. At the traffic signal, electron
tubes control the green -amber -red

light cycle.
At so-called semiactuated intersections, two detectors on side -road
approaches count vehicles while the
traffic signal is set to favor traffic
on the arterial highway. At fully

actuated intersections four or more
detectors count vehicles approaching in all directions and allocate
green time on the traffic signal to
favor the heaviest traffic flow. It
costs from $3,000 to $15,000 to control an intersection depending upon
the equipment required and the
problems arising in installing cables
and detectors.

Master Control-In downtown
areas master units controlling many
lights automatically set up signal
patterns to favor the heaviest traffic flow. In Philadelphia, for example, there will be five master units.
On Broad St., three units will control about 60 intersections.
Baltimore plans to control more
than 300 intersections. About two
dozen cities including Atlanta, Denver, Houston, Los Angeles and New
Orleans have some form of electronic traffic signal control. In five
years, an estimated 1,000 cities will
have electronic control systems.
The radar detector and master
control unit shown are made by
Eastern Industries, Norwalk, Conn.

Speed Control-Doppler radar is
doing a big job helping police tag
speeders. About 1,500 units are in
use.
Another application is a radar
unit installed on Connecticut's Merritt Parkway that tells officers at
State Police headquarters the speed
of vehicles passing the monitor. Police can thus foretell impending con (Continued on page 14)
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IRON POWDER CORES
to meet your highest requirements

* Fof Qcaury
* For

y1EN,yON.4L gCCr1P,4CY
Here are the essential facts to keep in mind about iron powder cores-

and Arnold. As illustrated above, we make a wide selection of cores,
from simple cylinders to special cores of complicated design. That
includes all standard types and sizes of threaded cores, cup, sleeve, slag
and cylindrical insert cores you may require: for use in antenna and RF
coils, oscillator coils, IF coils, perm tuning, FM coils, television RF coils,
noise filter coils, induction heating and bombarder coils, and other low
frequency applications. Also, a standard series of iron powder toroids is
being engineered at this time, which will conform to the standard sizes
proposed by the Metal Powder Association. We'll appreciate the opportunity to supply your needs ... let us quote on your requirements.

COMPARATOR -CHECKED

e

to insure precision parts
Threaded cores are checked on an optical

Comparator at 100-x magnification to assure
exact conformance. Arnold quality control of
iron powder cores includes the maintaining
of rigid electrical, physical and dimensional
specifications unmatched in the industry.
PC -109
Contains essential data on processing, control methods,
applications types, sizes, suggested use frequencies,
etc. of Arnold iron powder cores.

Write for

a copy

-
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Electronics Aids Weather Bureau
Radar for hurricane and tornado
warning grows as $10 million
is programmed for more equipment

season which started in
June and reaches its height in September will be under closer watch
this year than ever before. The U.S.
Weather Bureau now has 42 radar
units in operation in the U. S. representing an investment of nearly
HURRICANE

Antenna on fire chief's car controls
traffic signals

gestion, get to the scene and get
traffic moving again.

Emergency Vehicles-The device
shown in the photograph allows
emergency vehicles to turn traffic
signals red on side roads while
speeding along a highway. The
antennas radiate a 200 -ft beam.
Made by Standard Coil Products,
the equipment consists of a transmitter in the vehicle and receiver
in each traffic -signal control box.

Business Failures
Up In Electronics

$500,000.
Two years ago the Bureau had 22
radar units in operation mainly for
use in a tornado picket line in Texas
where a line of 14 radar units was

established.

Equipment-Most radars now
operating are APS 2 or 13 surplus
radars turned over to the Bureau
by the military. With the units a
range of 200 miles is possible.
Soon, however, the Weather Bureau will have new radar units especially designed for its use. Bids
are being received for the units
which will range in price from
$100,000 to $250,000. A contract

will be let soon covering about 36
units. The Bureau hopes eventually to have approximately 100 radars in operation throughout the
country for storm coverage.

Its overall equipment buying program calls for the expenditure of
some $10 million through 1959 of
which about $2.5 million has already been approved. A large percentage of the total amount will be
used for electronics including the
new weather radars, automatic visibility equipment and automatic ceiling cloud height recorders of which
more than 100 are planned.

Computers-For the past year the
Weather Bureau, in conjunction
with the Air Force and Navy, has
been using an electronic computer
for weather predictions. Ultimately the Bureau hopes to extend its
use to tie in with automatic weather
observers (ELECTRONI''S, p 196,
May '56) which will obtain the
weather information, transfer it by
teletype to a central point where the
information will be converted to
punched cards for compilation and
analysis.

Slight increase in number
of failures is offset by
decrease in total liabilities
DURING the year ending in April, 29
manufacturers of electronic equipment or products failed in business
compared with 26 in the previous
year. Total liabilities of the 29 com-

panies were approximately $11,055,000 as against $14,460,000 for the
26 firms a year ago, according to
RETMA's credit committee.

Types-Twenty of the troubled
companies are continuing in business under the supervision of creditors' committees and nine have gone
out of business completely with little or no recovery to creditors.
Seventeen of the firms were producers of components ; eight were
manufacturers of electronic equipment; two manufactured phonographs; one produced recorders,
and one manufactured electronic organs.
14

Computer, radar and radio vans, left to right, can go by plane as

Air Force Gets New Radar System
close -support ground
guidance radar system, designed
and built by Reeves Instrument
Corp., subsidiary of Dynamics
Corp. of America, at a cost of about
$40 million, has been delivered to
the Air Force.
ELECTRONIC

Parts-The system, designated
MSQ-1A Close-Support Control Set,
consists of three basic vans: radar,
computer and communications. The
radar tracks friendly aircraft and

furnishes continuous data to the
(Continued on page 16)
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revolutionary development
in vacuums

SINCE 1650 A.
CONTINUOUS ALL METAL
VACUL M PATH FROM DORT
THROUGH DIFFUSION PUMP

Magdeburg Hemispheres Test was the first
demonstration of creating a vacuum. That was
today
.
.
in 1650 over 300 years ago
Kahle has demonstrated a revolutionary new
a valve -less rotary
concept in vacuum .
Exhaust Machine.
This rapid -speed, rotary -in -line, automa-ic Exhaust Machine features a continuous al -metal
vacuum path from port thrcugh diffusion pump
completely eliminates the convectional
incividual automatic leek deslide valve
.
tector and shut-off valve on each port
water cooled compression chucks are autoautomatic -ipping
matically operated
torch and automatic tubulation remover are
also employed.
Ultra -high vacuum is achieved with the unique
design and rugged construction of Kahle's
automatic Exhaust Machine. Ideal for exhausting cathode ray tubes, transmitting tubes, receiving tubes, x-ray tubes, and all other high relia bility types.
The type Machine illustrated is one of a wide
selection of sizes and ranges available at KahleThe

.

.

.

.

.

.

.

.

.

.

.

.

Write today for valuable
File Folder containing
complete specifications
and information.
ENGINEERING COMPANY

Rotary Ex'-iwst Machin- /f?o94

IFáhle
1310

SEVENTH STREET

NORTH

BIRGEJ, N.

J.

DESIGNERS AND BUILDERS OF AUTOMATIC AND SEMI-AU-OMATIC EQUIPMENT FOR AL_

NDUSTRIA_ OPEPATIONS
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computer van for evaluation.
The computer analyzes, interprets and issues all necessary command instructions for tactical guidance of the aircraft. It also provides
a continuous plot of the location

of any and all airborne weapon
systems.
Proper functioning of the system
can be checked by a series of builtin automatic test problems and test

operations.

Tube Testers Invade Supermarkets
Test -them -yourself stands
in

12,000 stores become

factor in tube sales
MANUFACTURERS of tube testers of
the special quick -setup type have
sold a total of 12,000 units, close to
$3 million worth, since 1953. The
testers go into supermarkets, drugstores and hardware stores for use
by customers, and often get the
same rough treatment as pinball
machines.

-

Acceptance
Though looked
upon by many as a fad, the business
has taken hold solidly in the
west, southwest and southeast. In
some areas it accounts for up to 50
percent of all replacement tube
sales. The estimated national average of self-service replacement tube
sales is around 10 percent.

supermarket tube sales is reported
to be about $70 per month per outlet.
A consignment contract between
the store and the route operator
usually gives the location around
25 percent of gross sales. Even with
this, the monthly return on the operator's investment runs 15 to 20
percent. After half a year or so,
a well -developed route can be sold
at profit of 100 to 200 percent, taxed

at capital gain rates.
Manufacturers Firms making
special tube testers for this market

-

include American Scientific Development Co. of Ft. Atkinson, Wis.
and U -Test-M Mfg. Co. of Milwaukee. Initial response to units
installed in 1953 in Milwaukee was
slow, partly because of antagonism

floor stands, foolproof and easy to
operate, are installed in stores without charge by route operators. A
favored location is near the liquor
counter in a grocery store, because
there is usually a clerk to assist
with tests and unlock the tube storage rack in the tester base. Some
setups carry as many as 125 different tube types. Tubes are
checked out and paid for along with

Bright Future Seen for
Kinescope Recorders
recorder does not appreciably
affect film -recorder market
No SLUMP in sales of video film
recorders is anticipated because of
a recently announced video tape
recorder according to a spokesman
for General Precision Laboratory,
a supplier of kinescope recording
equipment.

Prices-Ampex is taking orders
for its vtr at $45,000 a unit. Film
recorders with optical sound tracks
are quoted by GPL at $23,000 and
with magnetic -sound -track units
for as low as $19,700.

groceries.
A location is usually serviced
once a week by the owner of the
tester. Although many tester routes
are owned by parts jobbers and
radio servicemen, the majority are
owned by pinball and jukebox route
operators.

16

New video film recorder enters market

Announcement of video-tape

Techniques-Special testers on

Profits-Testers cost from under $200 to around $350. In the
best southern California locations,
monthly sales can run as high as
$1,000 per tester, with average
monthly sales per tester hitting
$350. The national average of

of local servicemen and tube jobbers, but sales picked up in 1954.
Largely resigned to sharing tube
sales profits, servicemen in some
areas pay as much as $20 a month
for the privilege of painting their
name on the tester door to get the
repair business when a new tube
won't fix the set.

-

Typical grocery supermarket installation. Multiple sockets minimize control
settings needed for test

Other Companies
Most recently, Univox Eastern made a bid
for part of the film recorder market. It is taking orders for a kinescope recorder (see photo). The
equipment consists of two units
which can be transported, and setup for operation within a few minutes. Current price is $25,000.
(Continued on page 20)
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The recently announced Carboloy Machinability Compute r
promises to make the life of the tool engineer much less complicated. This compact instrument provides quick, simple answers
to specific metal-cutting problems. Seventeen variables, including
cutting speed, depth of cut, tool life, feed, metal removal rate and
horsepower, can be determined accurately through use of the
Computer.
Every part and component built into this "machining computer" had to meet stringent electrical-performance standards.
In particular, General Electric engineers had to be certain that
Not "Just Another
all known quantities would be correctly conveyed to the comThe high quality
Potentiometer!'
puter input circuits. That is why General Radio Type 970
reas
Theon
into these
Prices is built
Precision Potentiometers were specified for all fifteen of the
Potentiometers
a
new materialsresult of unisque
Tay's
at very
use
to the
panel function controls used to establish the input conditions.
c
design.
vide s Perfor utmost. This and manufacturing
vides
mg
techniques
mance
Dependable, trouble -free operation is of necessity high on
previously no
havail eered
proble at llow
Better Than
the list of specifications for any computer. Precision G -R
cost.
for
*SeventeenGraded
Larger
Potentiometers are suited for computer use: because, they
Units
Stock
2% for
have superior resistance charfm g to 500,000 smaller
* Ratings from 2 to Resistances
are sturdy and. versatile
20
ohms
* 1 Diameter
acteristics ...feature a-c performance which is substantially
*Prices from to 4,4t 40° Ambient
types
...
and
higher
-precision
found
in
better than that
*High Resolution $3.10 to $10.00
*Low Electrical Noise
finally, they are very low in cost for value received.
*Total Enclosure

...
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GENERAL RADIO Company°
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8055 13th St., Silver Spring, Md. WASHINGTON, D. C.

offered

1150 York Road, Abington, Pa. PHILADELPHIA

920 S. M.chigan Ave. CHICAGO 5

1000 N. Seward St. LOS ANGELES 38

Prices are net,
f.o.b. Cambridge or West Concord, Mass.
We Sell Direct.
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MILLIONS OF TRANSISTORS with
BILLIONS OF HOURS OF SERVICE
far more in use than any other make
A Solid Foundation for Confidence when you Specify

TRANSISTORS

RAYTHEON

Raytheon Transistors offer you the superior electrical performance, reliability and mass production advantages of Raytheon's fusion -alloy process.

RAYTHEON LOW FREQUENCY TRANSISTORS
Collector
Size
Dwg.

Type

i

)

oaao

2N63
2N64
2N65
2N1O6

A
A
A
A

2N130
2N131
2N132
2N133í

B
B
B
B

Volts

Base

Meg.
ohms

Cutoff
µA

-6

2.0
2.0
2.0

-6
-6
-6

2.0
2.0
2.0

6
6
6
6
6
6
6
6

-6
-6
-1.5

1.0

-1.5

1.0

j2N183 with new max. noise factor limit of only

Emitter
Current

Current
Ampl.

mA

Base
Resistance
ohms

-1.0
-1.0
-1.0
-0.5
-1.0
-1.0
-1.0
-0.5

350
700
1500
700
350
700
1500
700

22
45
90
45
22
45
90
45

Alpha

Max.
Noise
Factor
db

Factor

Freq.

Cutoff
mc.

25
22
20

0.6
0.8

12

0.8
0.6
0.8

1.2

25
22
20

1.2

0.8

6

db

6

RAYTHEON RF TRANSISTORS FOR RADIO RECEIVERS
Collector

Size
Dwg.

Type

2N111
2N112
*CK766
*2N111Á
*2N112Á
*CK766A

-T-

A

-6
-6
-6
-6
-6
-6

A
A
A
A
A
A

Base

Base

Current
Ampl.
Factor

Resis.
Ohms

Cutoff

Volts

Extrinsic

50
55

25
30

1

60
50

1

55

1

60

45
25
30
45

1
1
1

Gain

Alpha
P
Cutoff

Collector
Capacity

Mc

µµf

Freq.

(Maximum
Available)

(Useful)

Converter

at 455 KC
db

at 455 KC
db

Gain
db

12±6
12±6
12±6
12±2
12±2
12±2

3
5
10
3
5
10

Gain

22
25
27

33
36
38

28
29
30

RAYTHEON AUDIO OUTPUT TRANSISTORS
Collector

Size
Dwg.

Type

2N138
*CK751

B

C

Volts

Cutoff

pA

mA

9

6

1

6

1

9

Power Dissipation Coefficient

Push -Pull Pair

Emitter
Current

Class A

Strapped
Gain

db

%
Distortion

28 (100 mw)
24 (500 mw)

6
8

In

Air

°/mw

to Chassis

Gain

°/mw

-

0.45

0.20
0.18

db

Distortion

30 (10 mw)
23 (50 mw)

7

9

RAYTHEON COMPUTER TRANSISTORS

-I ma I

Grounded Emitter Switching
Type.

Size
Dwg.

2N113
2N114

A
A

Collector
Volts

Cutoff
µA

-6
-6

1

Extrinsic

Base

Alpha

Current
Ampl.

Freq.

Cutoff

mA

Base
Resis.
ohms

Factor

Mc

-1
-1

65
75

45

10

Emitter
Current

1

Ib
Collector
Capacity
µµf

Time
µsec

0.1

12
12

20

75

=

Rise

0.05

= -20

Saturation

ma

Resistance

I. = -20 ma
lb = -1.5 ma

Storage
Time
µsec

Decay

0.6
0.7

0.15
0.10

Time
µsec

ohms

25
25

RAYTHEON SYMMETRICAL TYPE TRANSISTORS
oe
Collector

Size
Dwg.

Type

Cutoff
µA

Volts

*CK870
*CK871
"Emitter

a

-6
-6

A

A
d

Emitter
Current

6
6

Collector interchanged.

Base

Base

Current
Amp!.

Current
Ampl.

Factor

mA

(Min.)

-1
-1

10
15

Factor"
(Min.)

10
15

Saturation
Impedance

Alpha

Alpha

Freq.

Freq.

Cutoff

Cutoff"

= -I ma
le= -IOma

KC

KC

ohms

500
600

500
600

Tb

6
6

MAXIMUM JUNCTION TEMPERATURE FOR GERMANIUM TRANSISTORS, LISTED ABOVE, 85°C.

,YTHEON NEW HIGH TEMPERATURE SILICON TRANSISTORS
Reverse Current at

Type

CK790
CK791
CK793

Size
Dwg.

Collector
0A (max.)

A
A

0.2
0.2
0.2

A

-20v

Emitter
(max.)

A

0.2
0.2
0.2

Beta

14

24
16

MAXIMUM JUNCTION TEMPERATURE 150°C.

Base
Resistance
ohms

Resistance

1200
1400
1300

500
500
500

Collector

kilohms

Noise
Factor
db (max.)

Collector
Capacity

Alpha Freq.
Cutoff

30
30

30
30
30

400
600
500

15

Temperature Rise (free air)

Want more information? Use post card on last page.

µµf

0

*New type

KC

50°C/rnW
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such popularity MUST be deserved!
Not only on the breadboard but in the field
the preference is for

FLAT PRESS

RELIABLE SUBMINIATURE TUBES
More Flat Press Subminiatures are on the job than button types.

á-

HERE'S WHY:

r\

Flat Press is the seal of reliability
Glass to metal seal is longer

--

Glass is heated only once
reduced glass strain
no lead burning

-

Raytheon Reliable Flat Press Sub miniatures are life tested at 220° C minimum
bulb temperature.

No harmful electrolysis

Flexible leads are tinned right up to the glass seal

without strain on the glass.
In -line leads

---

with flat press
automation

-

-

socketed

the ideal combination for

printed circuits
easier rocketing
faster, neater wiring

Raytheon's Flat Press Subminiature construction is backed by
seventeen years of manufacturing experience during which
many millions of Flat Press Tubes have been made.

Only one glass failure per six million tube hours,
based on quality control tests of 4200 tubes operated for
10,000 hours each.
Reliability.

ALL THIS
PLUS

T L C
...

Raytheon Reliable Subminiature Tubes are now adding
that priceless ingredient T L C.

áAYTH Eoti

Boston Home Office: 55 Chapel St.
Bigelow 4-7500
Newton, Mass.

SPECIAL TUBE DIVISION
RELIABLE MINIATURE AND SUBMINIATURE TUBES

VOLTAGE REGULATOR TUBES

PENCIL TUBES

VOLTAGE REFERENCE TUBES
NUCLEONIC TUBES

mfg. co.

For

application information write or call the

Home Office or:
New York: 589 Fifth Ave., Plaza 9-3900

Chicago:

9501 Grand Ave., Franklin Park, TUxedo 9-5100

Los Angeles: 622 S. La Brea Ave., WEbster 8-2851

ELECTRON ICS
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larger than

EARTHQUAKE Ernie, left, is the name given to Northrop Aircraft's new electronic
shaker (arrow). Robot like device, right, is used at GE to simulate desert heat and g:are

a golf -bag, whereas
drop towers now used for shock
tests require much more space.
A new midget shake -test device
has been developed by Northrop
Aircraft. Less than one cubic foot in
size, the device can apply a force
of 55 g's to guided missile electronic
components weighing more than
1,000 pounds. It produces vibrations
ranging from 5 to 600 cps. Prime
mover is a vibration exciter composed of the two -stage electrohydraulic servo valve and the hydraulic system. An amplifier -like exciter
transmits electronic impulses to the
valve's pilot spool. This controls the
movements of the piston rod to
shake the specimen.

Environment Creates Big Business
More companies buy equipment
to meet new extremes in
operating conditions

increasing military requirements for electronic equipment that
will operate within even wider
limits of heat, temperature, humidity, pressure, and other climatic
and operating conditions, have
boosted the importance of environmental test equipment to the indusEVER

try.

-

Nearly every elecContracts
tronics firm holding military contracts has environmental testing
equipment available. One of the
largest companies in the environmental field estimates that electronics firms, alone, account for about
$10 million in equipment sales a
year.

Equipment-Depending on the
units, many of which are custom
made, prices range anywhere from
$1,000 to $150,000 per system. Size
of the units range from one cu ft
dry ice chambers to walk-in rooms,
and giant facilities, such as those
at an Air Force base where an aircraft hangar has been set up for
environmental testing of complete

aircraft.
Range-Whereas the temperature
range for much equipment was
20

from -100 to 350 F, today the
range may go from -150 to 500 F,
and up to 1,000

C

in some special

installations.
Temperature and altitude chambers are the biggest sellers but companies supply equipment for nearly
every condition, including baths,
sand and dust, explosions, fungus,
fog and vibration.

-

Firms
There are about two
dozen companies that manufacture
environmental equipment, according to the Environmental Equipment Institute, although about 15
companies do the bulk of the business. In addition, a number of electronics manufacturers build their
own equipment. But as specifications and requirements increase,
more firms are buying ready-made
equipment.

Product-General Dynamics and
Consolidated Electrodynamics have
set an agreement in which Consolidated will manufacture and market
Convair's dynamic shock -testing
machine. The device simulates
shock experienced by equipment in
actual use. It is capable of applying widely varying accelerating and
decelerating forces for controlled
periods of time. It will be used in
shock -testing electronic equipment
for missile and aircraft applications. The cylindrical device is no

RESEARCH of petroleum is aided by
RCA unit at Atlantic Refining as . . .

Electron Microscopes
Keep Gaining
Applications widen as industrial
and biological research
activities increase
and 1,200 electron
microscopes are in use throughout
the world.
BETWEEN 1,000

Market-RCA estimates that it
has produced about 600 units. Many
have been manufactured abroad.
About two dozen foreign firms are
active.
Countries in which the devices
(Continued on page 22)
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BARRY ADDS
NEW WEST COAST

FACILITY
Occupies Plant in Burbank
With its purchase of all physical assets
of the United States Sheet Metal Products Company in Burbank, California,
Barry Controls Incorporated establishes a Western Division for improved
service to the aircraft and missile industry. Operations of the Western Division will include an engineering
design section, a shock and vibration
test laboratory, a model shop, and
production of special designs.
The metal -working facilities of this
plant will be used to produce prototypes of vibration-isolating mounting
bases and for short -run production of
special mounting bases. Stocks of
standard isolators will also be mains
tained here. Barry's present West
Coast engineering office will become
part of the engineering section of the
Western Division.
With the availability of on -the -spot
engineering consultation and local
model -shop facilities, design and development of complex mounting systems for missiles and jet aircraft will
be speeded and valuable lead-time
gained for production of prototypes.

CHIVERS TO
WESTERN

ALL-ANGL Mounts integral with base of relay
interlock assembly built by
Diaphlex Division of Cook
Electric Company for F 86
and

F

100.

HEAD

DIVISION

attitude gyro of North American Aviation's
F-100 Super Sabre must give reliable indication
through every flight attitude
or the pilot won't
know which way is up.
That's why ALL-ANGL Barry Mounts are chosen to
protect the delicate sensing relays in the interlock assembly
for this vital instrument. Close -tolerance operation in all
attitudes demands the certain isolation of vibration
assured by ALL-ANGL Barry Mounts.
Two added advantages result:
The

-

-

1. Size of the unit is cut 40% by
integrating ALL-ANGL mounts,
upside down, in the base plate.

2. Short leads replace long ca bles because the Barry Mounts
float the assembly within its case.

F-100 Super Sabre

photo courtesy of North
American Aviation, Inc.

When your problem is protection through all flight attitudes, your
answer is ALL-ANGL Barry Mounts. Write for Data Sheet #56-01
giving detailed information. For recommendations on specific problems,
call your nearest Barry Sales Representative.
A. S. Chivers, Sales Manager of Barry
Controls Incorporated, has been appointed General Manager of the new
Barry Western Division. A graduate
of Massachusetts Institute of Technology, Chivers joined Barry in 1952
as administrative assistant with the
sales department. He was made Assistant Sales Manager in 1953 and Sales
Manager in 1955. As General Manager of the Western Division, he will
be responsible for the direction of all
its activities.
ELECTRONICS

-
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Barry's Western Division, in Burbank, California, will offer engineering
facilities, prototype service, and short -run production of "specials".

BARRY
CONTROLS
INCORPORATED

707 PLEASANT STREET,
Want more information?

SALES REPRESENTATIVES

IN ALL PRINCIPAL CITIES

WATERTOWN 72, MASSACHUSETTS

Use post card on last page.
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are

produced include Holland,
Switzerland, France, Sweden, Germany, Great Britain and Japan.
There are some 12 or 13 different
brands of electron microscopes
made in Japan. Russia claims that
it has several models available.
Industrial and biological research
represent large markets for electron microscopes. More than 20
companies in the chemical and
processing field have installed the
devices. The petroleum and railroad fields also rank high in importance along with the metal
fabricators and industrial research

institutes.

Use-Atlantic Refining Co. recently installed an RCA unit at its
research labs. It is being used in research and development of lubricating greases, waxes and catalysts.
According to Atlantic, grease technology is being advanced by electron microscopic study of the ef-

fects of processing variables such
as composition, temperature and
degree of mechanical work on the
structure and quality of greases.
The electron microscope played a
part in the development of the Salk
polio vaccine. It is capable of making polio virus visible. It is also
aiding law -enforcement agencies.
With the device it is said to be possible to detect the origin of incendiary material.

Power-Early electron microscopes provided direct magnification of about 20,000 diameters.

North American Philips and
Seimens & Halske have models that
provide direct magnification up to
100,000 diameters. With photographic enlargement, useful magnification can be extended up to
300,000 diameters.
Prices range from about $9,000
to $45,000, depending on power and
auxiliary services.

Control board of new nuclear reactor for
industrial research is inspected as ..

Industry Gets Private
Nuclear Reactor
Unit for industrial research
goes into operation at Armour
Research Foundation

Communications equipment accounts for high volume but

printed circuits are gaining
WIRE and cable for communications,
ranging from wire used in radio and
tv sets to railroad signal wire and
coaxial cable, account for over 20
percent of the total value of insulated wire and cable produced in the
U. S. An estimated $1.5 billion
worth of insulated wire and cable
was produced and shipped last year

with between $300 million and $400
million dollars worth going for
communications equipment. In 1953
communications wire and cable
shipments totaled about $300 million.

Sets-Radio and tv set makers
have been major markets for some
wire manufacturers. About 20
companies are members of RETMA's wire section.
Last year an estimated 400 million feet of wire, mainly Awg. No.
18, 20 and 22, were used in tv sets.
At current prices this represents
about $2 million. Add to this, wire
22

used in 14 million radios, computers
and military equipment.

Insulation-According to

nuclear reactor for industrial research goes into operation
at a new $1.2 million physics
and electrical engineering rePRIVATE

Wire Makers Size Up Future
a 1955

survey by the Department of Agriculture, the communications wire industry purchased 72 million pounds
of plastics material, 35.5 million
pounds of paper, 28 million pounds
of rubber, 9.6 million pounds of
cotton and about 5 million pounds
of acetate, asbestos and fibrous
glass.

Printed Circuits-Increasing use
of printed circuits has cut the volume of hookup wire sold for electronics. This year an estimated 70
percent of all radios will use printed circuit boards and some 6 million sq ft of printed circuit boards
will be produced for tv sets. In all, a
total of 8 million sq ft of printed
circuit board may be produced in
1956.

RCA's new color and monochrome
sets will use up to six printed circuit boards in each chassis. In the
new color sets from 80 to 90 percent of the circuits are on printed
circuit boards compared to about 20
percent in previous color sets.

search building being constructed
by Armour Research Foundation of
the Illinois Institute of Technology
in Chicago. It was built by Atomics
International, a division of North
American Aviation. The reactor is
a neutron and gamma source and is
not intended for the generation of
electrical power, nor for research
on reactors themselves.

Use-Probably the most frequent use of the ARF research reactor will be in the production of
radioactive samples. The reactor
makes possible, structure analysis
potentially more powerful than the
standard x-ray diffraction techniques.

-

Electronics
The instrumentation consists of circuits which monitor reactor power and the performance of the gas -handling and cooling
system. There is provision for
area radiation monitoring and similar instrumentation.
Firms

-

Twenty-four industrial

companies are participating in the
nuclear reactor research program
(Continued on page 24)
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EARLY RESEARCH AND DEVELOPMENT EXPERIENCE with electronic
location equipment at G.E. began in 1935 when this first system,
with an output of 11/2 watts, located planes up to five miles away.

IN USE TODAY, this huge nodding height finder was designed and
developed by General Electric to be used with powerful search radar
systems and is a major contribution to long-range aircraft location.

How G.E.'s 20 -year antenna background can

help make your radar system more effective
examples show experience in all areas of land- and ship -based antenna work
One of the first combination antennas (allows both
6.
To give you an outstanding source for reliable, precision
radar antenna equipment, General Electric backs modern
search and elevation detection), the Navy's SPS-8 was
designed and produced to give a precise beam pattern.
facilities with the know-how that comes from many years of
6

research, engineering, and manufacturing experience.
For example, early research in electronic location equipment
at G.E. began in 1935 and engineering and manufacturing
experience includes these six major areas:
Stabilized bases to compensate for ship pitch and roll
1.
were built in large quantity with Navy antennas in World
War II.
2. Small, portable systems for weather balloon tracking
were developed and produced for the Army and Navy in 1948.
3.
Powerful heightfinding antenna, FPS-6XW1, developed by G.E. for USAF in 1949, was an advancement
in long-range detection.
4.
Giant shipboard search antenna, largest in use
today, was G -E developed and produced for Navy early warning ships.
5. Long-range search antennas (FPS -7) were designed
and built by G.E. using advanced construction techniques.

This extensive background enables clearer perception of
special engineering and manufacturing problems. It is the
element that helps give G -E precision antenna equipment the
efficiency and reliability to help make your radar system
more effective. For more information, contact your G -E
Apparatus Sales Office or use coupon below.
Mail to: General Electric Company, Section J223-2
Schenectady 5, N. Y.
Please send me these two bulletins:
GEA -6279, Radar Antennas, Mounts, Components, and Accessories
GED-2494, G.E.'s Naval Ordnance Department Offers Complete
Engineering and Manufacturing Services
For reference only.
E For immediate project.
Name

Position

Organization
Address

Progress /s Our Most /mporfant Product

GENERAL

ELECTRIC
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at ARF. At least six of the firms
are active in the electronics field.
Each firm is contributing $20,000
toward the construction and initial
operation of the $700,000 reactor

facility. ARF is providing the remaining funds. The companies will
share in the benefits of a three-year
program aimed at the application
of atomics to industrial problems.

Noise Measuring Gear
Has Brisk Sales
Eight -year period produces
seven -fold sales increase.

TV Industry Pushes Color
More tv broadcasters add
color facilities. Two color set
makers break $500 prices
NUMBER of tv stations that get network color service over Bell System facilities reached 203 stations
in 141 cities as of June 1. At the
beginning of the year only 190 stations in 101 cities had the facilities
available. At the end of 1954, AT&T
cross-country tv routes had been re engineered to carry color to 139 stations in 101 cities.
CBS reports that it now has 117
stations equipped to rebroadcast its
color shows. It has 32 stations
equipped with color slide equipment,
30 with color film equipment and 8
with color film, slide and studio
equipment.
At the beginning of the year 32
NBC affiliates had slide -film equipment and 11 were fully equipped

for originating live color shows. The

network is surveying its stations
for an up-to-date picture of its color
facilities.
ABC still holds to its announced
policy of not equipping its owned
stations for color until color set
circulation is sufficient.

Expansion-CBS is expanding its
color facilities on the West Coast.
It is adding two color studios to its
tv city in Hollywood and converting
an existing studio for color tv. The
net now has four color studios in
Hollywood.

Sets-Admiral and RCA, have
broken the $500 color tv price barrier with new color tv table models
for the fall market. Admiral's set
will sell for $499.95. RCA has established a price of $495 for its
model. It is expected that nearly
every major tv set manufacturer
will have color tv in new fall lines
and that some will also offer sets
below $500.

Industrial TV Inspects Reactors

Future looks even brighter
IN the past five years noise has
been recognized at a deterrent to
efficient output and a possible cause
of impaired hearing. Some states
have laws making impairment of
hearing subject to workmen's compensation procedures. Such cases
are increasing. In Wisconsin during
1953, 381 workers received a total
of $650,373 as compensation for
impaired hearing caused by industrial noise.

-

Noise-measuring equipSales
ment sales including sound -level
meters, audiometers and related
equipment have soared from about
$700,000 in 1947 to over $3,000,000
in 1955.

Sales of one sound -level

meter are more than 20 percent
above those for a similar period
last year.
Prices of noise -measuring equipment range from $900 to $1,100
while audiometers are available
from $350 to $700.

Latest-Combining the functions
of sound -level meter, octave -band

analyzer and narrow -band analyzer, the Soundscope, made by Mine
Safety Appliances Co., Pittsburgh,
Pa., is a self-contained portable
unit.
It can measure from 24 to 150 db
and filters the noise into any of
eight octave -bands covering the frequency range of 75 to 19,200 cps.

Financial Roundup
First quarter earnings for

many firms in the industry

Interiors of nuclear reactors at England's Calder Hall atomic power station are
inspected by special industrial -tv camera made by Pye, Ltd. Shown with its
stainless -steel casing removed, camera has remotely controlled rotatable
mirror that permits all-around viewing and four small bulbs at front that provide sole source of illumination. A similar camera is made by GrundigRadio-Werke of Bavaria for boiler inspection. Only 47 mm in diameter and
150 mm long, the camera is blown by compressed air through steam pipes and
smoke flues
24

were lower than in 1955
NET income of 25 firms in the radio tv electrical equipment field for the
first quarter of 1956 is off 31 percent from the first three months of
1955 and 32 percent from the
last quarter of 1955 according to
a survey by the First National City
(Continued on page 26)
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'*2
VARIABLE
CAPACITORS...

"MAC" Low minimum ca"BFC" butterfly -type ca-

pacitor with isolated
rotor, very low minimum
capacity and low inductance. For VHF applications as series capacitor
with no rotor connection.

pacity and very low inducki,ce. Ideal for VHF UHF applications. Designed for use in miniaturization. Also available

as

butterfly type

"MAC BF".

"ML- Designed

"HFA" Similar to "HF"
model, but with larger air
gaps for higher breakdown ratings. Used foi

high -frequency, low-

power transmitting. Also

available as dual unit.

fix

"APC" A compact, high
quality air dielectric trimmer. Extremely high re-

sistance to temperature
changes, moisture and
vibration.

"HF" A high frequency
design featuring extra
long sleeve bearing and

"MAPC" A scaled down
version of the "APC". Designed to fill the needs
of miniaturization. Suitable for VHF use.

positive contact nickel

"VU" Permits
"NZ" Compact transmit-

use of
"lumped constant" cir-

ting neutralizing capacitor designed for easy and
accurate adjustment. Long
leakage paths to ground

cuits up to 500 MC. Two
sections in series eliminate rotor wiper. Pyrex
glass ball bearings elimi-

stator.

nate noise from usdol
metal -to-metal bearings.

maxi-

mum versatility in mountings, connections and ca-

pacity characteristics.
Rotor stop permis 180°
clockwise rotaticn with

increasing capacity. Also
ovaitoble os dual unit.

-

plated phosphor bronze
wiper. Also available os
a dual unit.

"RMC" Similar to "MC -S"
but featuring extra rigid
design. Heavy frame of
aluminum tie rods and
end plates.

from both rotor and

IMMUMMLIJALJ
1

t

For commercial, military and industrial applications,
you just can't beat Hammarlund Variable Capacitors for
uniformly high quality design, materials and workmanship.
The capacitors illustrated here are just a small representative
portion of the complete Hammarlund line. In addition to stock
designs, Hammarlund offers you unparalleled variable capacitor
know-how in development, design and production.
Whatever your needs, when it comes to special or standard
variable capacitors, naturally, come to Hammarlund.

Send for your copy of Bulletin E

756

HAMMARLUND MANUFACTURING COMPANY, INC.

460 West 34th Street, New York
ELECTRONICS-July, 1956

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

Bank of New York. Total net profit
in the first quarter was $55.2 million compared to $80.6 million in the
first quarter of last year and $81.0
million in the fourth quarter of
1955.

Following are the net profit reports of companies in the electronics field, as reported in the past
month for the fiscal periods indicated plus a roundup of security

transactions:

Net Profits

Company
Am. Electronics
3m

Am. Cable & Radio
3m
Amphenol 3m
Beckman Inst. 9m
Clevite 3m
Du Mont 3m
T. A. Edison 3m
Electronic Eng. 3m
Garret 9m
Gen. Prec. Equip
3m
Hoffmann 3m

1956

1955

$82,216

$81,408

318,977
262,985
1,144,888
738,000
79,000
382,575
20,781
3,410,810

211,446
204,451
872,082
1,175,000
27,000
320,457
14,942
2,707,309

346,973
467,994
2,639,000
8,632,518
2,012,876

961,986
309,996
2,110,000
7,452,172

Magnavox 9m
Minn. Mining 3m.
Motorola 3m
2,153,038
Olympic 3m
159,464
82,631
RCA 3m
12,72.7,000 12,568,000
Siegler 9m
896,276
774,571
Standard Coil 3m.
615,285
116,599
Stewart -Warner
3m
1,718,528
1,116,064
Sylvania 3m
4,323,086
3,247,655
Texas Instruments
3m
540,000
391,000
Van Norman 3m
264,660
107,289
Westinghouse 3m
18,575,000* 12,782,000
Zenith 3m
1,831,165
2,074,960
.

*loss

-

Securities
Mohawk Business
Machines offered 167,000 shares of
common stock, par 10 cents, at 75
cents a share. Proceeds will be used
for additional working capital and
general corporate purposes.
Norden-Ketay obtained a $6.5
million V-loan and has sold $1 million of debentures. Funds will be
used to meet working capital needs
arising from increased production
demands. The V-loan is guaranteed
by the Navy. The $1 million 5 -percent convertible, subordinated debentures, are convertible into common stock at a price of $13.33 1-3
per share.
General Electric placed on the
market $300 million in 20-year 3.5 percent debentures due May 1, 1976.
The debentures are priced at 100.5
percent and accrued interest to yield
about 3.47 percent to maturity. Proceeds will be used for retirement of
outstanding short-term borrowings,
for the replenishment of funds spent
in the firm's expansion program and
for the improvement, replacement
and expansion of plant and other
facilities.
26

FUTURE MEETINGS
20-21: National Telemetering Conference, IRE, AIEE,
IAS, ISA, Biltmore Hotel, Los
Angeles, Calif.
AUG. 21-24: 1956 Western Electronic Show and Convention,
Pan -Pacific Auditorium, Los
Angeles, Calif.
AUG.

The 23rd Annual British National Radio
Show, Earls Court, London.
AUG. 24-26: Seventeenth Annual
Summer Seminar, IRE, Emporium, Pa.
SEPT. 10-12: Information Theory
Symposium, IRE, MIT, Cambridge, Mass.
SEPT. 11-12: Second RETMA
Conference on Reliable Electrical Connections, University
of Pennsylvania, Philadelphia.
SEPT. 14-15: Sixth Symposium,
AUG. 22 -SEPT. 1:

Mellon Institute, Pittsburgh.

Eleventh Annual
Instrument International
Automation Conference and
Exhibit, ISA, New York

SEPT. 17-21:

Coliseum, New York, N. Y.
24-25: Industrial ElecIRE,
Conference,
tronics
AIEE, Hotel Manger, Cleve-

SEPT.

land, Ohio.

York High Fidelity Show, New York Trade
Show Building, New York.
OCT. 1-3: IRE Canadian Convention, Automotive Bldg. Exhibition Park, Toronto.
OCT. 1-3: Twelfth Annual National Electronics Conference,
Hotel Sherman, Chicago.
OCT. 1-4: Semiconductor Symposium, Electrochemical Society, Statler Hotel, Cleveland, Ohio.
SEPT. 26-30: New

Industry Shorts
Mobile Radio service contracts
will be accepted by General Electric
in its own name for the first time
under a new sales policy. Authorized service stations will be continued and expanded.

Transistor production is now at
an annual rate of 10 million units
and will reach 300 million units a
year by 1965. Of the 300 million,
about 25 million of them will be of
the medium and large -power types,
according to Minneapolis -Honeycontracts,
Color tv service
announced by RCA, range in price
from $39.95 for installation maintenance and service for 90 -days, to
$99.50 for one-year coverage with
unlimited service and parts.

8-9: Second National Symposium on Aeronautical ComHotel
IRE,
munications,
Utica, Utica, N. Y.
OCT. 9-10: Third Annual Computer Applications Symposium, Armour Research Foundation, Chicago, Ill.
OCT. 10-11: Engineering Convention of the Central Canada
Broadcasters Association, Seaway Hotel, Toronto.
OCT. 10-12: Symposium On Applications of Optical Principles to Microwaves, IRE,
George Washington University, Washington, D. C.
OCT. 15-17: Radio Fall Meeting, IRE, RETMA, Hotel Syracuse, Syracuse, N. Y.
OCT. 16-18: Conference On Magnetism & Magnetic Materials,
IRE,- AIEE, APS, AIMME,
Hotel Statler, Boston, Mass.
OCT. 18-19: Third Annual International Meeting of the Institute of Management Sciences, Statler Hotel, Los
Angeles, Calif.
Annual
Second
OCT. 25-26:
Technical Meeting of the IRE
Professional Group on Electronic Devices, Shoreham Hotel, Washington, D. C.
OCT. 29-30: Third Annual East
Coast Conference On Aeronautical & Navigational Electronics, IRE, Fifth Regiment
Armory, Baltimore, Md.
Nov. 7-9: Conference on Electronics In Medicine & Biology,
IRE, AIEE, ISA, Gov. Clinton Hotel, New York, N. Y.
OCT.

Mullard Ltd. was one of the British firms that provided a color tv
receiver for the demonstration to
CCIR delegates during their visit to
London. (ELECTRONICS, p 14,
May, 1956)
Average "middle management"
executive (those between the policy-making level and that of general foreman or first -line supervisor)
was paid $11,347 last year, an overall increase of about 5 percent over
the previous year, according to
AMA.

Canadian tv and radio set sales
totaled 747,988 and 545,590 respectively during the fiscal year ending
in April, 1956. During the previous
year 679,344 tv sets and 420,632 radios were sold, according to Canadian RETMA.
July, 1956
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Wide Band Sweeps for

Aligning
Radar IF Amplifiers
Rada-Swcep

KAY

SPECIFICATIONS
Center Frequencies: 30 and 60 megacycles. Others may be added
to special order.
mcs selected by a
mcs or Narrow
Sweep Width: Wide
panel switch.
Sweep: All electronic, linear sawtooth. Sweep signal is brought
out to terminals for connection to oscilloscope horizontal amplifier. Sweep repetition rate is adjustable around and may be synchronized to the cps line.
Markers: Up to 9 crystal positioned pulse type marks fed directly
to scope vertical amplifier. Four supplied standard at 25, 35,
55 and 65 mcs. Others located as specified by purchaser. The
standard marks may be replaced with others as specified. Incvidual on -off of each mark.
Amplitude Modulation While Sweeping: Less than .05 db/mc.
RF Output Voltage: 250 millivolts across 70 ohms.
RF Output Control: Switched Attenuator: 20 db, 20db, 10 db.
Continuous Attenuator: Covers approximately 5:1 ratio.
Marker Output Voltage: Positive pulse, approx. 10 V peak.
Marker Output Control: Continuously variable, 0 to maximum.
Power Supply: 105 to 125 volts, 50 to 60 cps. Power input approximately 100 watts. Circuit electronically regulated.
Price: $395.00 f.o.b. plant with standard marks. Any standard
mark may be replaced with a special frequency-$10.00 each.
Additional marks at $20.00 each.

-3

-20

A combined sweeping oscillator and
crystal marker generator, the Rada -Sweep
is designed especially for rapid alignment
of radar IF amplifiers. Used with an oscilloscope, it will display response curves
of IF amplifiers and mark up to nine frequencies to allow precise adjustment of
response.

KAY

Radallgrnrr
SPECIFICATIONS

The Radaligner

is a two -band sweeping
oscillator designed to be used with a
standard oscilloscope to determine frequency response of circuits from 10 to
170 mc. For frequency identification,
the Radaligner includes eight narrow,
customer - specified, crystal - controlled
markers and a single variable marker
covering
both
sweeping
oscillator
ranges. Center frequencies of sweep
ranges also set to customer's require-

Sweep: Regular sawtooth, adjustable around or synchronized with
60 cps power line.
Frequency Range: Center frequencies may be selected at any two
points in the 10 to 170 mc band.
Sweep Width: Center frequency below 30 mcs ± 5 mcs Wide Band,
±0.5 mc Narrow Band; Center
Frequency above 30 mcs: ±10
mcs Wide Band, ±1.5 mcs Narrow Band.

Amplitude

Modulation

While

Sweeping: Less than 0.05 db/mc.
Output Voltage: 250 millivolts
into 70 ohms.
RF
Output Control: Switched attenuators: 20 db, 10 db and 3 db.
Continuous attenuator: approxiately 6 db.

ments.

RF

Write For New Kay Catalog

Markers: Fixed: Eight, narrow pulsetype, crystal -controlled markers,
positioned at customer's option.
Available
singly
or
in
any
combination through individual
switches.
Variable: Frequency continuously
throughout
selected
variable
sweep ranges. Frequeicy calibration accurate to within 0.5%.
Positive
Marker Output Voltage:
pulse
approximately 10 volts
peak.

Marker Output Control: Continuously variable, zero to maximum.
Power Requirements: 105 to 125
volts, 50-60 cps. approx. 110 watts.
Price: $795.00 (rack -mounted), f.o.b.
plant. Cabinet $35.00 extra.

KAY ELECTRIC COMPANY
DEPT E-7
ELECTRON ICS
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Electronic

Packaging
Syste

Simplifies Circuitry Packaging,
Cuts Assembly Costs,
Minimizes Servicing Problems

P-te

srr.
necessary components to package your electronic circuitry using principles of Plug-in Units Construction are included in this Alden Kit #37.
All

SUMMARY-"Building Block" plug-in chassis system organizes circuits by function, provides for plug-in replacement and fast servicing by non -technical personnel.
"ELECTRONIC PACKAGING" ELEMENTS

DESCRIPTION

integrated terminal
card sub -chassis elements designed to snap
into plug-in chassis now makes it simple
for designers to take full advantage of
the new mass production techniques of
printed wiring and modular construction
in the manufacture of custom -designed
systems.
Alden Products Company of Brockton,
Mass., is the developer of this system
which is based upon standardized pre punched mounting cards with associated
terminals, tube sockets and holding devices which accept resistors, condensers,
tubes and other components. The cards
may be snapped into place in plug-in
chassis units.
This eliminates the usual "rat's nest"
point-to-point wiring and facilitates access
for assembly and repair.
The terminal cards arrange all the components on sub -chassis in "planes of circuitry" which can be housed in standardized 2", 4", 8" or 17" Alden Basic Chassis.
Each chassis contains all the sub -chassis
associated with a single electronic function. "Tell -Tale" monitor lights mounted
on the plug-in chassis front panel can be
employed to give instant indication of
service failure.
Plug-in chassis units are arranged in
modular metal cabinets called Uni -Racks
to make up and house complete systems.
A complete system of

Circuitry laid out using terminal card
mounting system.
Fig.

1.

Terminal Cards: These cards are precut to size, in lengths up to 3 feet. They
are pre -punched with 0.101" holes on 14"
centers for maximum flexibility in circuitry

layout.

2. Easy First Level Checks By Non -Technical personnel
"Tell -tale"
monitors instantly locate
functioning chassis elements and nontechnical personnel can replace them with
spare plug-in units. The faulty unit can
then be repaired and returned to service.
In addition, provision for numbered and
color -coded in -out leads conveniently
grouped at the back of each chassis by
Alden Back Connectors enables laymen to
make accurate first -level checks.

Fig.

APPLICATIONS

A leading research

institute received an

unexpected order for a computer. Using
this Basic Chassis System for housing the
circuitry as plug-in units, they assembled
the computer so rapidly that more than
seven weeks was saved in design time and
in the packaging and mechanical engineering phase. Moreover, the flexibility
of the system permits periodic up -dating
of the computer with more modern circuits
as these are developed.
Another important advantage lies in the
shortening of required lead time on delivery dates. One manufacturer supplying
electronic test gear to the Naval Ordnance
Bureau on irregular schedules is able to
quote extraordinarily fast delivery on custom equipment because the units go
together so fast. This firm starts with a
series of standard functions to which are
added specialized circuit functions. The
chassis are then housed in Uni -Racks and
rushed to the job.
In addition to speed, costs are held to
a level far lower than is usual for special
or custom built equipment and one or a
hundred can be produced
variance.

at

little cost

Mounting Sockets: Available in 7 and
9 -pin miniature and octal, sockets mount
directly either to the edge or to the side of
the terminal card in piggy back or side
saddle fashion.
Stake
Miniature Ratchet Terminals:
into terminal card and provide positive grip
for feed -through or single -end connections
for all pigtail components. Soldering serves
only to establish the electrical connection.
Lead dress is simplified-excess pigtails
are snipped off at the terminal.
Jumper Strips: Stake under terminals for
either jumper or common wiring. These
strips and other wiring can be readily replaced with printed or etched wiring.
Plug -In Chassis Units: Built on the
modular principle allow organization of
circuitry by function and provides housing
in replaceable units.
Portable Units: Plug-in Chassis can be
carried or shipped conveniently in specially
designed padded carrying cases.
SIMPLE TO GET STARTED

Alden Products Company offers a low
cost "get started" chassis and terminal
card assortment kit containing all components to mount, house, fasten and monitor electronic circuitry-including materials for experimental etched circuitry. (Kit
#37 shown above, price $249.50).
This kit will enable you to determine
quickly the advantages this system holds
for your product development and production.
The Alden Handbook, "Ideas, Techniques,
Designs" is supplied with each kit and contains a complete description of the Alden
System.

To order your kit or to get further information write to Mr. N. Hearn. Alden
Products Co., 7127 N. Main St., Brockton.

Mass.

ADVANTAGES

There are a number of primary benefits
associated with the Alden System. Fundamentally, the break-down of the circuitry
by function and the modular assembly
concept of components and terminal cards
means that even complicated electronic electrical problems are reduced to relatively simple mechanical assembly problems
once the theoretical design stage is passed.
The need for prototypes is eliminated
since breadboard layouts can be lifted
directly onto the terminal card system
with the aid of planning sheets furnished
by the manufacturer.
The finished system Is easy to keep in
service-even for non -technical personnel.
28

Fig. 3. Circuitry subdivided,
function by function into attractive plug-in units. Laymen can plug in replace-

ment spare in 30 seconds.
Tiny tell-tales spot trouble

instantly, eliminate need for
trained technicians on spot.

Want more information? Use post card on last page.

All leads are at a single ac-

cessible point, numbered
and color -coded so layman
can make first -level tests.
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CBS
POWER TRANSISTORS
with uniform characteristics
in mass production
Whether your requirements are for a dozen
or a million
for standard or special
types
CBS is prepared to supply you with
power transistors. And in a variety of metal
cases designed to solve problems of mounting
and heat dissipation.

...

...

The many advanced-engineering features of
the CBS 2N156 (12 -volt) and CBS 2N158
(28 -volt) are ideally suited to high -power
audio amplifiers, servo amplifiers, power
converters, and low-speed switches.
The CBS type 2N155 is especially
designed for optimum performance in
single -ended audio output stages of
automobile radios.

Note the many features of these PNP junction
transistors. Write for free bulletin E-259
giving complete data. Let us help you also
with your circuit designs for these versatile
and dependable CBS power transistors.

1.

FEATURES OF CBS PNP
JUNCTION POWER TRANSISTORS
High current gain at high current

2. High power -handling capabilities
3. High peak -back voltages
4. Stable, uniform characteristics
5.
6.
7.
8.

(special selection unnecessary)
Low input impedance
Low saturation voltage
Low saturation current
Choice of hermetically sealed designs

Reliable products
through Advanced -Engineering

CBS

semiconductors
CBS-HYTRON
Semiconductor Operations, Lowell, Mass.
A DIVISION OF COLUMBIA BROADCASTING SYSTEM, INC.

ELECTRON ICS

-
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DIRECT
READING
SPECTRUM ANALYZER
Years of day -in, day-out field operation by most exacting users, have proven the Polarad Model TSA
Spectrum Analyzer to be a versatile test instrument of highest reliability and accuracy for both
laboratory and production applications.

UNI-,

DIAL

It is a broadband instrument with greatest pulse sensitivity over the band -10 to 44,000 mc. And each
of its five interchangeable RF tuning heads operate with utmost simplicity and frequency stability. All
tuning is by Uni -Dial control. Frequencies are read with 1% accuracy right on the linear dial as the
set is tuned. No mode charts or interpolations necessary,
The Polarad Model TSA has been designed to save engineering manhours. Its 5 inch CRT display of the
RF spectrum is bright and easily defined. And its 1 cycle sweep speed makes for fine resolution. For
detailed specifications, contact your nearest Polarad Representative, or write directly to the factory.

APPLICATIONS
Transmitter characteristics tests
Broadband receiver for AM, FM, CW, MCW,
and pulse modulated signals
Component tests
Frequency measurements
Leakage, interference and radiation
measurements

Bandwidth measurements
Modulation tests

Adjacent signal channel tests
Attenuation measurements

Filter measurements
Standing wave measurements

MULTI -PULSE SPECTRUM SELECTOR
FEATURES:

Increases the versatility of Polarad Spectrum Analyzers. It displays and allows selection for analysis
of a specific train of microwave pulses, as well as
any one pulse in the train; selects and gatés a

group of pulses up to 180 µsec. in length; and is
designed to work with fast, narrow pulses; can be
adjusted to gate any pulse including the first at
zero time. Special circuitry discriminates auto-

matically once pulses have been selected. Operates
at any of the frequencies accepted by Polarad
Spectrum Analyzers.

MODEL SD+1
30
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Continuously variable sweep widths; 15 to 180
µsec.
Continuously variable gate widths for
pulse selection; 0.4 to 10 µsec.
Continuously
variable gate delays for pulse selection; .3 to 160
µsec.
Automatic gating of spectrum analyzer
during time of pulse consideration.
Intensified
gate (brightening) to facilitate manual pulse
selection.
Triggered sweep on first pulse in
any train.
No sweep in absence of signal.
SPECIFICATIONS:

Maximum Pulse Train Time 180 µsec.
Pulse
Rise Time .05 µsec. Minimum
Minimum Pulse
Separation .2 µsec. + Repetition Rate 10-10,000
pps.
Minimum Pulse Width .1 µsec.
Input
Power 95 to 130 volts, 50/60 cps., 325 watts.
Input Impedance 50 ohms.
Output Impedance
50 ohms (to match TSA Spectrum Analyzer).

July, 1956
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BROADBAND SPECTRUM ANAL
FEATURES
.

.

Frequency differences as

Greatest signal sensitivity over entire
frequency band.
Single frequency control with direct -reading

by means of adjustable I

variable amplitude.
25-kc resolution for all b.
Stable klystron oscillator

dial accurate to ±1%.
Complete frequency coverage from 10 mc to

plungers to insure longea
No klystron modes to set.

44,000 mc.

Internal

RF

attenuator

(RF

Tuning Unit Models

display.
Portable and completely self-contained.
5 -inch CRT

STU-1, STU-2A, STU-3A).

Adjustable frequency display from 400 kc to 25 mc.

SPECIFICATIONS
Model No.
Model
Model
Model
Model
Model
Model

Equipment
Du....... Spectrum Display and Power Lnit
STU-1... RF Tunning Unit 10-1,C00 mc
STU-2A. RF Tuning Unit 910-4, 560 mc_
STU-SA. RE Tuning Unit 4,370-22,C00 mc.
STU-4
RF Tuning Unit 21,000-33,00C mc.
STU-5..RF Tuning Unit 33,000-44,000 mc.

SPECIFICATIONS:
Frequency Range: 10 me to 44,000 mc.
Frequency Accuracy: ±1
Resolution: 25 kc.
Frequency Dispersion: Electronically con rolled,
continually adjustable from 400 kc to 25 mc
per one screen diameter (horizontal exlansior
to 20 kc per inch)
Input Impedance: 50 ohms-nominal

Sensitivity:*
10-400 mcs-89 dbm
400-1000 mcs-84dbm
STU-2A 910-2,200 mcs-87 dbm
1,980-4,560 mcs-77 dbm.
STU-3A 4,370-10,920 mcs-75 dbm
8,900.22,000 mcs-60 dbm
STU-4 21,000-33,000 mcs-55 dbm
STU-5 33,000-44,000 mcs-45 dbm
Overall Gain: 120 db
STU-1

Attenuation:
**RF Internal 100 db continuous
IF 60 db continuously variable
Input Power: 400 Watts
*Minimum Discernible Signal

y

uariable.

**STU-1, STU-2A, STU-3A

AVAILABLE ON EQUIPMENT LEASE. PLAN
ña.rdóoo4 od

FIELD MAINTENANCE SERVICE AVAILABLE
THROUGHOUT THE COUNTRY

SPECTRUM ANALYZER

TECHNIQUES

1

Consult us on your Spectrum Analysis Problems

Write for your copy of the Polarad "Handbook of Spectrum Analyzer
Techniques". 50c per copy. Includes discussion of Spectrum Analyzer operation, applications and formulae for analysis techniques.

ELECTRONICS CORPORATION
Baltimore
Albuquerque
Atlanta
REPRESENTATIVES
Syracuse
Washington, D. C
San Francisco

Philadelphia

ELECTRONICS

-
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Boston

Westbury

Chicago
Buffalo
Winston-Salem

43-20 34th STREET, LONG ISLAND CITY

Englewood
Fort Worth
Dayton
Canada, Arnprior, Toronto

Want more information? Use post card on last page.
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from #24 to 2%"
in 11 colors

Flextrude-105

BH

EXTRUDED

TUBING

VINYL

With BH Flextrude-105, not only do you have the full range of
with this advantage:
standard sizes, you also have COLOR
Whether you use colored or clear, dielectric and physical properties for both have been Underwriter's Laboratory approved
for 105°C. operation. In its uncolored form, BH Flextrude-105
is permanently transparent.

...

BH Flextrude-105 is 100% extruded vinyl. It has served in
many transformer applications without contaminating the oil
and with unusual oil resistance. Additional advantages are high
cut-thru resistance and heat -aging resistance.

-

Now, from Bentley, Harris it is possible to fill all your tubing
extruded vinyl, braided Fiberglas*,
and sleeving needs
braided Fiberglas coated with vinyl or silicone. Only you can
really tell which is best for your product. We'll be glad to send
data sheets and production testing samples. A few facts would
help
temperatures to be encountered, physical conditions to
be met
then we'll send along the BH Tubing or Sleeving to
answer your particular problem.

--

BENTLEY, HARRIS MANUFACTURING COMPANY
1307 Barclay Street
TELEPHONE: TAYLOR 8-0634

CONSHOHOCKEN, PA.

BENTLEY, HARRIS

TRANSPARENT

BLACK

WHITE

GREEN

RED

BROWN

ORANGE
VIOLET

BLUE

GREY

YELLOW

'TM Owens-Corning Fiberglas Corp.
32
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RESISTORS
for high current
low resistance

applications

-

The Ohmite line of specialized CORRIB and POWR-RIB resistors
solves your high -current, low-resistance problems. The four
basic types of Ohmite units (shown below) handle a wide range

of special power resistor needs. They are designed for continuous or intermittent duty and provide dependability for
heavy-duty applications. Available in Fixed or Adjustable

"DIVIDOHM®" Types.
IN STOCK -22 Corrib Resistance Values in 300 Watt Size
(Core 81/2" x Ye" )..
IN STOCK -26 Powr-Rib Resistance Values in 5 Section Size
(17'8" long).
1

Write for Bulletin 144

1

CORRIB®'

vitreous -enameled
corrugated -ribbon type
Fixed, tapped, and adjustable types in 25
sizes, 90 to 15C0 watts. Resistances from
.04 to 110 ohms.

2

CORP.IB®

bare threaded tube type
For continuous
at higier than

rise.
3

li

or intermittent operation
rormal 375°C temperature

two sizes, from 0.36 to 4.25 ohmic

POWR-RIB®
edgewound-ribbon type
ceramic core, sectionalized to resist
shock. Four sizes. Values .043 to 1.6 ohms;
24 to 95 amps.
Has

4

POWR-RIB®
round -wire type
sectionalized core similar to ribbon
type. Four sizes. Values from .69 to 25
Has

ohms; 5.1 to 18.4 amps.

e zi.'ylct wad 1 J,
OHMITE MANUFACTURING COMPANY, 3610 Howard Street, Skokie, Illinois

(Suburb of Chicago)

RHEOSTATS
RESISTORS
RELAYS
TAP SWITCHES
TANTALUM CAPACITORS

EXTREMELY COMPACT, yet
many high -current taps,
perfectly insulated. Terminals
are convenient for wiring. Back of -panel mounting.
have

6

good reasons

"SLOW -BREAK" MECHANISM, incorporating o
positive cam -and -roller,

CERAMIC
CONSTRUCTION
provides perfect

provides "slow -break,

insulation unaf-

quick -make" action, particularly suited to alternating current. Minimizes
sparking, extends contact life.

fected by arcing.

Contacts and

i

mechanism are en-

why industry prefers
e_J)

tirely enclosed and
protected (except
for Model 111).

.11-.11A .1-11
HIGH CURRENT

ROTARY
TAP SWITCHES
Check the features at right that make Ohmite
tap switches preferred by industry everywhere.
Shown below are five sizes of high -amperage,
multi -point selectors. They are extremely compact, providing up to 12 tap terminals. In addition to the types and sizes shown, Ohmite tap
switches are supplied in open, all -ceramic,
shorting and non -shorting types. All Ohmite
tap switches can be mounted in tandem for

SILVER -TO -SILVER
CONTACTS, for high
electrical conductivity.
Have low surface resistance, and eliminate contact maintenance.

"DEAD" SWITCH
SHAFT. Completely

the

insulated from
load by a

high

-

strength

driving hub which
will withstand a

SELF-CLEANING ROTOR

2000 -volt test.

CONTACT. Slightly rounded,
assures perfect seating and

producing slight rubbing
motion with every operation.

multiple -pole operation.

5 SIZES: 10 15, 25, 50, and 100 AMPS
AC RATINGS
NO. TAPS

AMP

VOLTS

10

150

2

to

15

150

2

to 12

25

300*
300*

2

to

2

to 12

300

2

to

50
100

11

1

2

8

150 Volts between tops.

Write on company letterhead for
Ohmite Catalog and Engineering Manual No. 40.

OHMITE MANUFACTURING CO.
3610 Howard St., Skokie, Illinois
(Sub rb of Chicago)

ve zee:4
RHEOSTATS

oilimuirEe
RESISTORS

RELAYS

TAP SWITCHES

TANTALUM CAPACITORS

PROCESS APPROVED

B'+

UNDERWRITERS LABORATORIES

EXPERIENCE
has no competitors

CRONAME
INCORPORATE

YES -

YOU TOO CAN HAVE LABORATORY APPROVED CIRCUITS

Why gamble when you can have the best available. When
the designers at the Maico Company, Inc., manufacturer
of hearing aids, sought new ways to miniturize and improve
their product they naturally turned to the Printed Circuit.
The delicate circuit measuring only W' x1-14" required precision, reliability, and safety. Maico, as so many have done,
turned to CRONAME. The circuit produced by our Underwriter's Laboratory approved "Printed Circuitry" process

CRONAME
OTHER PRODUCTS
Nameplates, dials,
panels, escutcheons,
bezels,
mechanisms,
light assemblies, masks,
decorated glass, control
panels, cabinets,
CroRolo embossed.
ELECTRONICS- July, 7956

D

1737 GRACE

CHICAGO

13,

more than met the requirements of Maico. Now-YOU TOO
can have Laboratory Approved Circuits. Let CRONAME'S
experience bring you the benefits promised by circuitry
"revolution." Facilities for etching, plating, printing, screening and machining have served America's industrial leaders
for over 50 years. Small or large runs, unassembled or
assembled with eyelets, terminal lugs, etc. Consult us today
on your circuitry problems.

INCORPORATED

I

STREET
ILL. BI 8-7500

Gentlemen:
Please send me information on Printed
Circuitry.
Have your representative call.
Name
Firm

Represented in
Boston, Chicago, Cincinnati, Cleveland, Detroit, Indianapolis
Los Angeles, Louisville, New York, Minneapolis, Syracuse
Croname (Canada) Ltd.
Want more information?

Use post card on last page.

'

Address

I

City

State
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From sketch -out to check-out

AMF

has missile experience you can use
AMF today plays a part in more than half the missile programs under way. One of its
subsidiaries, Associated Missile Products Corporation, is the only private firm devoted exclu-

sively to missile support equipment. And AMF activities cover practically every stage of design,
development, and production...including mechanical and electronic test equipment...auxiliary
power supplies...field and depot handling equipment...launchers...ground and flight control
systems

See for yourself why AMF's experience in missiles, as well as in a host of other fields,

has made it the "can

Research, Development,
Production in these fields:
Armament
Ballistics
Radar Antennae

Guided Missile
Support Equipment
Auxiliary Power Supplies
Control Systems

34

Another

111111

do" company.

Product
Defense Products Group

AMERICAN MACHINE & FOUNDRY COMPANY
1101

North Royal Street, Alexandria, Va.

Want more information?

Use post card on last page.
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Raytheon

- World's Largest Manufacturer of Magnetrons and
QK464
Storage Tube
Magnetic Deflection Type
Resolution -400 lines

6116

see
Raytheon
for microwave and
special tubes

Klystron
Ruggedized
Thermally Tuned
Frequency

-

8500 to 9660 me
Power Output
35 mw

-

RK3B24W
Half Wave -High Vac.
Diode Rectifier
Max. Peak

-

Inverse Voltage
20,000
Max. Peak
Current -300 ma

QK518

Here are just six Raytheon Microwave and Special
Tubes from the largest, most complete line in the
industry. You can add many hours of reliable service
to your microwave, radar and special equipment
by designating Raytheon Tubes.

Backward -Wave

Oscillator
Frequency Range
2000 to 4000 me
Voltage Tunable
Power Output
0.1 to 1.0 watts

-

-

Data booklets on Magnetron, Klystron and Special
Tubes are available on request - without cost or
obligation. Write for your copies today.
For complete details of Raytheon's free Application
Engineer Service please contact Power Tube Sales.

Excellence

0K329
Square Law Tube

Function Multiplier

in Electronics

RK2J51A

RAYTHEON MANUFACTURING COMPANY
Microwave and Power Tube Operations, Section
Waltham 54, Massachusetts

Regional Sales Offices:

PT -49

Magnetron
Tunable

-

8500 to 9600 me
Peak Pulse Power
40 kw min.

-

9501 W. Grand Avenue, Franklin Park, Illinois
622 S. LaBrea Avenue, Los Angeles 36, California

Raytheon makes: Magnetrons and Klystrons, Backward Wave Oscillators, Traveling Wave
Storage Tubes, Power Tubes, Receiving Tubes, Picture Tubes, Transistors.

Tubes,

ystrons

COMPOSITE METAL CONTACTS
Save Money and Improve Performance, too!

-

That's right time and time again General Plate Division has been
while improving
able to cut electrical contact costs for customers
product performance.
At General Plate Division customers with contact questions deal directly with a top notch team of Engineers, Production people, and Cost
Analysts who specialize in contact activities.
with imsavings by design for alert customers
Result? Savings
proved performance in the bargain.
Here's what's behind it
Drawing on forty years of metal cladding experience, General Plate
Engineers have developed superior bonded metals which combine the
best electrical and mechanical properties of two or more separate
metals for greatest contact efficiency and economy.
General Plate Production people have developed the finest facilities
available for the manufacture of all kinds of contacts from these materials.
General Plate Application Engineers and Cost Analysts have worked
out contact design details which assure you contacts you can count on
at real savings.
You too can earn this double dividend at General Plate Division
today.
why not investigate

Kit K11 contains a wide assortment of
silver rivet contacts; Kit K12 has representative standard button contacts. Also
included are metal strips for fabrication
of contact parts. These kits are available
at nominal cost. Bulletin available.

METALS & CONTROLS CORPORATION
GENERAL PLATE DIVISION

You can profit by using
General Plate Composite Metals

-

-

-

-

-

-

-

GENERAL PLATE ELECTRICAL
CONTACT KIT FOR LABORATORY
AND DEVELOPMENT USE

37 FOREST STREET, ATTLEBORO, MASS.
36

Want more information? Use post card on last page.
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4 Waldes Truarc Rings Cut Costs Drastically,
Increase Versatility of Precision Automatic Drill
Dumore's New Automatic Drill
Dumore Precision Tools, Racine,
Wisconsin, uses 4 Waldes Truarc
Retaining Rings in their versatile new
automatic drill unit. Machining
operations have been eliminated,
assembly simplified.
Great labor savings have
resulted from use of
Truarc rings.

111111111111111111

Wadi"_held in position by two Waldes Truarc Ringsrd (Series 5000) and Bowed (Series 5001). Two
gr ves are turned and housing rough bored in one operion. Alternate method would require at least two additional machining operations. Bowed Truarc ring takes up
accumulated tolerances resiliently.
Bearing
Stan

of one Waldes Truarc
Bowed Ring (Series 5001) to lock the bearing to the piston
assembly. When unit is to be used in tapping applications,
entire spindle assembly can be removed without disassembly.

A Single Waldes Truarc External Retaining Ring (Series
5100) acts as shoulder, holds the lever in position. Labor
savings are tremendous-a simple groove cutting opermtion
replaces turning a shoulder, grinding and polishing.

a Waldes Truarc Retaining Ring designed to improve your product...to save
you material, machining and labor costs. They're quick
and easy to assemble and disassemble, and they do a
better job of holding parts together. Truarc rings are
precision engineered and precision made, quality controlled from raw material to finished ring.
36 functionally different types... as many as 97

Whatever you make, there's

Easy assembly is assured by use

different sizes within a type ... 5 metal specifications
and 14 different finishes. Truarc rings are available from
90 stocking points throughout the U.S.A. and Canada.
More than 30 engineering -minded factory representatives and 700 field men are available to you on call.
Send us your blueprints today... let our Truarc engineers help you solve design, assembly and production
problems...without obligation.

For precision internal grooving and undercutting ...Waldes Truarc Grooving Tool!
Send for new catalog supplement

r

WALDES

Waldes Kohinoor, Inc., 41.16 Austel Place, L. I. C.1, N.Y.

1

Please send the new supplement No. 1 which
brings Truarc Catalog RR 9-52 up to date.
(Please print)

Name
Title

Company
Business Address

RETAINING RINGS

City

L

Zone.... Stole
E 078

J

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.
WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are

ELECTRON ICS
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WESTI NGHOUSE
SILICON DIODE

High peak inverse
voltages ... extremely
low reverse

current

The Westinghouse XP-5052 fused -junction silicon
diode can handle 500 ma continuous d-c current
at peak inverse voltages from 50 to 600 volts.
Leakage at rated voltage is extremely low

...

result is increased efficiency and temperature
ranges never before attainable.

This diode is suitable for use in radio and TV,
radar, aircraft, magnetic amplifiers, voltage regulators, computers, precipitators, and other industrial applications.Two case designs are immediately
pigtail (XP -5052) and threaded
available
stud (XP-5053).
For more information on the XP-5052, or any
other silicon rectifier requirements, regardless of
voltage and current, call your nearest Westinghouse
apparatus sales office, or write Westinghouse
Electric Corporation, 3 Gateway Center, P. 0.
J-09001
Box 868, Pittsburgh 30, Pennsylvania.

...

WATCH WESTINGHOUSE!
WHERE BIG THINGS ARE HAPPENING TODAY:

ACTUAL SIZE

38
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EAST COAST OFFICE
Henry E. Sanders
130 N. Broadway
Camden 2, New Jersey
Phone: Woodlawn 6-1668
TWX No. Camden NJ 380
Phila. Phone: Market 7-3129
WEST COAST OFFICE
Robert A. Stackhouse
928 S. Robertson Blvd.,
Los Angeles 35, Calif.
Phone: Crestview 4-5931
TWX No. BEV H 7666
SOUTHWESTERN U.S.A.
John A. Green Company
15815 Oriole Drive
P.O. Box 7224

Dallas 9, Texas
Phone: Dixon 9918
CANADIAN DIVISION
C. C. Meredith & Co., Ltd.
Streetsville, Ontario
Phone: 310
SOUTH AMERICA
Jose Luis Pontet
Buenos Aires, Argentina
Montevideo, Uruguay
Rio de Janeiro, Brazil
Sao Paulo, Brazil

...

1500 employees ..
275,000 sq. ft. plant area
for
making ALL TYPES of variable resistors by the million
ALL TYPES of military and commercial applications.
.

Dependable delivery. Exceptionally good delivery
cycle due to enormous mass production facilities.
A CTS control can be tailored to your specific requirement.

Refer your control problems to CTS specialists today.

OTHER EXPORT

'

...

Sylvan Ginsbury
8 West 40th Street
New York 18, New York
Phone: Pennsylvania 6-8239

CHICAGO TELEPHONE SUPPLY

deep rooted in
with every device produced of OAK goes
a plus service which electronic designers
and engineers have learned to d end upon
in working out their swi-chinq and power
supply problems... a plus sere k e based
on a wealth of experi=nce, 24 years
in the making: OAK ENGIN EERING.

experience,.a

electronic devices designed
and produced by

switches

vibrators

OAK .. .

rotary, slider, rotary slider, lever, pushbutton and plug type
switches in endless varieties and combinations for every low
capacity application.

designed for extreme versatility. From four basic designs a broad
variety of types have been built to meet widely varying individual

requirements.

IBM

choppers

features: high temperature operation-high contact rating-unharmed by "no load"-available in any frequency between
600

tuners
rotary

solenoids*

15

and

cycles-lightweight-low noise-miniature size.

used in outstanding VHF and UHF television and pushbutton auto-

motive radio installations. Designed from

24

years experience in

making switches and electro -mechanical assemblies.

application -engineered and manufactured as solenoid units only,
as rotary stepping relays with switch sections or as complete
remote control sub -chassis.

(*Mfd. under license of

G. H.

Leland, Inc.)

we invite your inquiry
telephone: MO hawk 4-2222
cable: OAKMANCO

wC'.s.

1260 clybourn ave.
factories in Chicago, Ill.

co.

chicago 10, ill.

Crystal Lake, Ill.

Elkhorn, Wis.

EASY TO MACHINE!
EASY TO ETCH!
The closely bonded foil can be
etched cleanly and dipped in
hot solder to 220°C. (428°F.)
for ten seconds with a guarantee of no blistering or separating. HIGH BOND STRENGTH is

As manufactured by

INSULATED CIRCUITS, INC., WEST CALDWELL, N.

J.

Your printed circuitry is off to a good start
when you specify one of C -D -F's Metal -Clad
Dilecto grades. Base materials are uniform,
almost homogeneous-therefore easier to
punch, drill, form...with less waste of expensive time and materials.

FOUR FEATURES
YOU GET WITH

an all-important virtue of

C -D -F

Metal -Clads.

As

manufactured by

INSULATED CIRCUITS, INC.
WEST CALDWELL, N. J.

EASY TO ASSEMBLE!

C -D -F
METAL -CLAD

LAMINATES

Automatic or hand assembly is
speeded when printed circuits
are on dimensionally stable
C -D -F Dilecto. Minimum warp
and twist. Unlike many materials, Dilecto can be dropped,
jammed into tight chassis,
treated roughly in assembly
and service.
As manufactured

by

INSULATED CIRCUITS, INC.
WEST CALDWELL, N. J.

EASY TO SELL!
C -D -F Metal -Clad Dilecto
Write for new Metal -Clad
A laminated plastic with copper or aluminum sheet bonded Technical Bulletin, samples
tightly to one or both sur- of all grades. The name and
faces. Base materials: paper address of C -D -F sales engior woven glass fabric. Resins: neer nearest you are listed in
phenolic, epoxy, or Teflon*. both Electronics Buyers Guide
Good deliveries; expert engi- and Product Design File
neering and fabricating (Sweet's). *DUPONT TRADEMARK
service.
As

manufactured by

improves design

... simplifies

purchasing

... speeds

production !

Regency Division, I.D.E.A., Inc.

Indianapolis 26, Ind.

Manufacturers, like I.D.E.A., Inc., whose
Regency transistor radio is pictured, find
C -D -F a big, reliable source of supply. C -D -F
delivers high -quality laminates on time, to
meet exacting production schedules. Result:
better products, made and sold at lower costs!

42

CONTINENTAL DIAMOND FIBRE
CONTINENTAL

DIAMOND

FIBRE

DIVISION

NEWARK

Want mon information? Use post card on last page.
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-hp- Sales Engineers in:
EASTERN SEABOARD
Asbury Park, N. J., I.

E.

Robinson Co., 702

Mattison Ave., DU 9-2404. Bogota, N. J., R.M.C.
Associates, 114 E. Main St., DI 2-5343. Bridgeport 8, Conn., Yewell Associates, Inc., 1101 E.
Main St., FO 6-3456. Camp Hill, Pa., I. E.
Robinson Co., 2120 Market St., RE 7-5541. New
York 21, N. Y., R.M.C. Associates, 236 E. 75th
St., TR 9-2023. Syracuse 2, N.
J. D. Ryerson Associates, Inc., 412 E. Genesse St., SY
76-8344. Upper Darby, Pa., I. E. Robinson
Co., 7404 West Chester Pike, SH 8-1294. Waltham 54, Mass., Yewell Associates, Inc., 751
Main St., TW 3-7420. Washington 9, D.
Herman Associates, Inc., 2017 S St., N. W.,
DE 2-5705.

7.,

C.,

-

SOUTHEASTERN STATES
Atlanta 5, Ga., Bivins

-

& Caldwell, 3133 Maple
Dr., N.E., CH 7522. Fort Myers, Fla., Arthur
Lynch & Associates, P. O. Box 466, ED 4-4431.
High Point, N. C., Bivins & Caldwell, Security
Bank Bldg., 3672.

_.

CENTRAL STATES
Chicago 40, 111.61, Alfred Crossley Associates,
Inc., 4501 No. Ravenswood Ave., UP 8-1141.
Cleveland 21, Ohio, S. Sterling Co., 4311
Mayfield Rd., EV 2-4114. Dayton 9, Ohio,
Alfred Crossley Associates, Inc., 53 Park Ave.,
OX 3594. Detroit 35, Mich.U, S. Sterling Co.,
15310 W. McNichols Rd., BR 3-2900. Kansas
City 30, Mo., Harris -Hanson Co., 7916 Poseo
Blvd., HI 4-6744. Pittsburgh 22, Pa., S. Sterling Co., 355 Fifth Ave., AT 1-9248. St. Louis
17, Mo., Harris -Hanson Co., 2814 So. Brentwood Blvd., MI 7-4350. St. Paul 14, Minn.,
Alfred Crossley Associates, Inc., 2388 University
Ave., MI 5-4955.

SOUTH CENTRAL STATES
Dallas 9, Tex., Earl Lipscomb Associates, P.
O. Box 7084, EL 5345. Houston 5, l'ex., Earl
Lipscomb Associates, P. O. Box 6573, JA 4-9303.

WESTERN STATES
Albuquerque, N. M., Neely Enterprises, 107
Washington St. S. E., 5-5586. Denver 3, Colo.,

Everywhere-but everywherethere's a helpful -hp- engineer
Throughout North America, in Europe, Australia, and
other parts of the Free World, there is a Hewlett-Packard
representative to serve you. Each of these men is
extensively trained at the -hp- plant, periodically retrained,
and brought completely up to date on new instrumentation
and techniques at an annual engineering seminar.
For your added convenience, factory -level service and
repairs are also available at points throughout the U. S.
and in Europe. This service is available in cities
marked (') in adjoining column.

HEWLETT- PACKARD COMPANY
3832A

PAGE MILL ROAD
CABLE "HEWPACK"

PALO ALTO, CALIFORNIA,

U.S.A.

DAVENPORT 5-4451

Hytronic Measurements Associates, 446 Broad
way, SH 4-2241. Las Cruces, N. M., Neely
Enterprises, 126 S. Water St., JA 6-2486. Los
Angeles, Calif., Neely Enterprises, 3939 Lankershim Blvd., No. Hollywood, ST 7-0721. Phoenix, Ariz., Neely Enterprises, 641 E. Missouri,
CR 4-5431. Sacramento 14, Calif., Neely Enterprises, 1317 - 15th St., GI 2-8901. San
Diego 6, Calif., Neely Enterprises, 1029 Rose crans St., AC 3-8106. San Francisco 18,
Calif., Neely Enterprises, 2830 Geary Blvd.,
WA 1-2361. Seattle 99, Wash., Ron Merritt
Co., 120 W. Thomas St., GA 6644.

CANADA
Toronto 10, Ontario, Atlas Radio Corp., Ltd.,
50 Wingold Ave., RU 1-6174. Winnipeg, Manitoba, Atlas Radio Corp., Ltd., 505 McIntyre
Bldg.

EUROPE
Belgium, Société Belge Radio-Electrique, 66,
Chaussée de Ruisbroek, Forest - Bruxelles. Denmark, Tage Olsen A/S, Centrumgarden, Room
133, 6D, Vesterbrogade, Copenhagen V.

land, Into 0/Y,

France,

11

Meritullinkatu,

FinHelsinki.

Radio Equipements, 65, Rue de Riche-

-

lieu, Paris
2e. Germany, Schneider, Henley & Co. G.M.B.H., Gross - Nabas - Strasse 11,
München 59. Great Britain, Lithgow Electronics
Ltd.,
Grange Court, Sudbury Hill, Harrow,
Middlesex. Greece, K. Karayannis, Karitsi
1

Square, Athens. Italy, Dott. Ing. Mario Via nello, Via L. Anelli 13, Milano. Netherlands,
C. N. Rood, 37 Weteringkade, The Hague.
Norway, P. N. Biorn, Tollbodgt, 4, Oslo.
Sweden, Erik Ferner, Bjornsönsgatan 197, tram ma. Switzerland, Max Paul Frey, Laupenstrasse 2, Bern. Yugoslavia, Belram Electronics,
43 Ch. de Charleroi, Brussels, Belgium.

Australia, Geo.

H. Sample & Son Pty. Ltd.,
17 - 19 Anthony St., Melbourne C.1. Geo. H.
Sample & Son Pty. Ltd., 280 Castlereagh St.,
Sydney. Japan, Seki & Co., Ltd., No.
Kanda
Higashi-Fukudacho, Chiyoda - Ku, Tokyo. Mexico, RCA Victor Mexicana, S.A. de C.V., Av.
Cuìtlahuac 2519, Mexico 16, D. F. New Zealand, Geo. H. Sample & Son (N.Z.) Ltd., 431
Mt. Albert Rd., Mount Roskill S.1, Auckland.
Union of South Africa, F. H. Flanter & Co.,
4 Buitencingle St., Cape Town.
1

el

means complete coverage in service, too!

(a) Indicates factory -level service available.
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What carries the current
in the wireless chandelier of
New York City's Barbizon Plaza Hotel? The fixture is
constructed of gleaming
Inco Nickel tubing in an in-

-

and the
tricate pattern
tubing carries the current!
Nickel tubing is light and
so the chanrigid, too
delier can be slowly rotated
from above. The chandelier
was designed by Richard
Kelly and fabricated by
Edison Price both of New
York City.

-

-

A chandelier without wires!

... and three other unique designs in Inco Nickel Alloy tubing
fatigue. With these alloys you also get the
advantages of fabricability, high strengthto -weight ratio, hardness, rigidity, or
other properties.
So for help in selecting the alloy that
fits your needs, call on Inco's Technical
Service Section.
And, remember, you can get Inco
Nickel Alloy tubing in all useful sizes from
your distributor or from redrawers who
supply it as fine as 0.012" O.D.

There's a similarity in all four tubing
applications here.
In each, a needed combination of useful
properties is provided by Inco Nickel or
an Inco Nickel Alloy. For example, in the
chandelier above: electrical conductivity
plus rigidity and light weight. Or in the
radar antenna lens at the right: electrical
properties plus strength and corrosion
resistance plus brazing facility.
Perhaps your design requires a hard to -find combination of electrical properties with others such as thermal conductivity, non-magnetic properties, resistance
to corrosion, or to vibration, shock, and
Aircraft fire detector's

-

The International Nickel Company, Inc.
New York 5, N. Y.
67 Wall Street

iIN/C1 Nickel Alloys

0.065 -in. diameter Inconel
tube encloses two Inconel wires. A special ceramic
between them becomes conductive when heated
closes the circuit. The box flashes a warning. Walter
Kidde & Company, Inc., Belleville, N. J., uses Inconel
nickel -chromium alloy because it withstands temperatures up to 2000°F., resists vibration and shock.

-

,

Radar antenna lens uses

'Nuclear reactors' temperatures measured-Inconel*

nickel-chromium alloy tube, almost as thin as a hypodermic needle, is both thermocouple unit and thermocouple protection tube. The Inconel tube resists oxidation, which might set up a heat barrier and interfere
with accuracy of the reading. Photo courtesy of
Argonne National Laboratory, Lemont, Ill.
,
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square seamless tubing of
Monel* nickel -copper alloy.
Superior Tube Company,

Norristown, Pa., recommended
Monel to I -T -E Circuit Breaker
Company, of Philadelphia, for
strength, corrosion resistance,
electrical properties, and brazing facility. *Registered Trademark
July, 1956 -ELECTRONICS

THE SELENIUM RECTIFIER

WITH THE GREATEST

rQctQral
T&T

More design and component engineers in the radio -TV industry have placed
their approval on Federal Selenium Rectifiers than any other make-

And HERE'S
itLONGER LIFE

why- point by point:

5,000 hours life expectancy in

approved applications.
bin HIGHER OUTPUT VOLTAGE ...3 to 61/2 higher B+
WI output volts than competitive selenium rectifiers in
conventional doubler circuits.
RISE...2° C to 10° C lower
than competitive
temperature
operating
average
selenium rectifiers.

libLOWER TEMPERATURE

passes 1,000 at 40° C.
humidity
relative
in
95%
life
test
hour

elSUPERIOR HUMIDITY RESISTANCE...

... brass
eyelet or aluminum stud construction used exclusively. Patented "dead-center" construction allows
stack to be tightened until rigid, without affecting
the pressure -sensitive selenium characteristic.
PROVEN MECHANICAL CONSTRUCTION

UNDERWRITERS LABORATORY ACCEPTANCE FOR
85° C OPERATION ... Federal's popular radio -TV

types have been tested and accepted by UL for
operation at cell temperatures of 85° C.
the
industry are rated only after exhaustive temperature rise and aging tests on minimal grade units to
insure full value and satisfaction.
CONSERVATIVE RATINGS...rectifiers offered to

UNIFORM QUALITY...Federal rectifiers are
automatically 100% tested and inspected to meet
standard forward and reverse current specifications,
as well as for dielectric strength.

NoMORE

LARGEST PLANT CAPACITY

...production facilities

to satisfy any quantity requirement.
KNOW-HOW...the research
and design facilities of the world-wide, American owned International Telephone and Telegraph Corporation assure continued product leadership.
MORE ENGINEERING

For

full information, write Dept.

F-613

Federal Telephone and Radio Company
Division of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION
COMPONENTS DIVISION 100 KINGSLAND ROAD CLIFTON, N. J.
In Canada: Standard Telephones and Cables Mfg. Co. (Canada) Ltd., Montreal, P.Q.
Export Distributors: International Standard Electric Corp., 67 Broad St., New York
A
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output per man-hour is obtained from this complete in-1_ne Stokes
alcminizing system, used for odor TV tube face plates at the RCA tube plan, Lai:aster, Pa.
Atutoma1c production at high

Electronic equipment manufacturers are profiting
from other Stokes Vacuum Equipment...

Vacuum Metallizers. Stokes manufactures
a complete line of vacuum metallizing

equipment to plate selenium rectifiers.
printed circuits and other conductive
coatings on non-conductive materials.

Vacuum Impregnct' .a. Manufacturers of
electronic equipment use Stokes vacuum
impregnation systems for obtaining improved characteristics of coils, capacitors
and other components.

Furnaces. stokes melting and
heat -nearing furnaces permit electronic
manufacturers to pre-process raw and
semi-finished materials with less contamination. for increased life and performance.

Vacuum

Aluminized on Stokes
high -production in -line system
installation for aluminizing color
TV tube face plates is now operating at the RCA tube plant,
Lancaster, Pa.-using a Stokes automatic in -line system.
The first continuous production

to this unique tube
design demonstrates the versatility
that is characteristic of Stokes aluminizing systems. These systems are
adaptable to all the television tube
both for black and
constructions
that are now
white and for color
being used or developed in the industry.
They are engineered to provide high
output and flexibility to meet changes
in production rates and tube sizes.
APPLICATION

...

...

A Stokes engineer will be glad to talk
over your specific tube production re-

quirements. He is well qualified to
apply Stokes' 30 years of experience in
high vacuum engineering and automatic production techniques, to solve
your problem on the most efficient and
economical basis. For a consultation,
or for literature useful in your own
applications, write to Stokes today.

The combination of Stokes high speed
"Ring Jet" vapor pumps and mechanical forepumps gives rapid evacuation,
short cycles and fast production. Systems are compact ... require little floor
space. Removable electrodes simplify
filament replacement. Internal cooling
coils reduce oil temperature rapidly in
the booster pump before vacuum is released. Systems are available in a complete range of capacities and prices.
Exclusive Stokes twin-tube unit aluminizes two TV
tubes at a time. These units can be furnished com-

pletely automatic or manually controlled, in -line or
in a range ,of capacities to meet
stationary
your requirements.

...

High Vacuum Equipment Division
F. J. STOKES CORPORATION
5517 Tabor Road, Philadelphia 20, Pa.

STOKES

DELAY LINES
by

...

Ad

fixed and variable, distributed constant, w. high temperature
stability. Designed for )Our special application.

Micro -second Control
for an Electronic Pulse
Scarcely fifteen years ago radar made its sensational
debut when it helped defeat Hitler's Luftwaffe in the
Battle of Britain. Since then its scientific offspring
have become commonplace in such fields as aerial
navigation, interrogation (IFF) and missile guidance.
All these elaborations of the basic radar
principle, and many others now on the scientific
horizon, depend on an electronic pulse train,
established and controlled by means of a delay line
the very heart of the apparatus
that
determines its scope and usefulness.
There was pressing need for a variable* delay
line, self-contained, with utmost accuracy and
stability. Now Admiral research has developed such
a unit. Where the flexibility of fixed delay lines is
limited by the number of taps, the Admiral unit
is infinitely variable within its overall capacity.
It is adjustable with the greatest of ease for any
desired interval
without auxiliary circuitry.
Accuracy is limited only by the accuracy of the
measuring equipment. Stability is maintained
over an extreme temperature range. These delay
lines, completely self-contained, including
switching apparatus, are much lighter, more
compact, and cost far less to make. Write
Admiral about designing a delay line for
your special application.

...

...

...

*Admiral research has also developed a new
procedure for making fixed delay lines very
much smaller, with excellent phase
characteristics.

COMMUNICATIONS UHF AND VHF
TELEVISION

RADIAC

TELEMETERING

MISSILE GUIDANCE

MILITARY

RADAR BEACONS AND IFF

RADAR

DISTANCE MEASURING

CODERS AND DECODERS

CONSTANT DELAY LINES

TEST EQUIPMENT

FACILITIES BROCHURE describing

Admiral plants, equipment and
experience sent on request.

ENGINEERS: The wide scope of work in progress at
Admiral creates challenging opportunities in the field of
your choice. Write Director of Engineering and Research,
Admiral Corporation, Chicago 47, Illinois.

Admiral Corporation
1R

LOOK TO Admiral FOR
RESEARCH, DEVELOPMENT AND
PRODUCTION IN THE FIELDS OF:

Government Laboratories Division, Chicago 47, Illinois

Want more information? Use post card on last page.
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Adjustoroid, a low cost adjustable toroid, exclusively developed by
Burnell & Company, Inc., contains an actual complete toroid with
all the excellent characteristics of the non-adjustable types. Adjustment
is obtained by a completely stepless function with magnetic biasing.
The nominal inductance value for an Adjustoroid is the maximum
value, and the inductance range is the nominal value minus approximately
10%.
Hermetically sealed to meet Government MIL specifications. Many
types of networks in tuned circuits are being produced which employ the
Adjustoroid in completely hermetically sealed packages.
Intermediate inductance values as well as special taps and extra
windings available on special order with minimum delay.
For additional technical data on Adjustoroids, refer to equivalent
toroid in catalog.
The
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VARIABLE INDUCTORS

6 7 8 9 10

Want more information?

AF -51 AF -52
(20-500 cycles)
Maximum Q at 100 cycles

(50.1000 cycles)
Maximum Q at 250 cycles

Burnell Variable Inductors have the similar characteristics to the
Adjustoroid except they are especially designed for low frequency applications or for conditions where high inductance values are required.
Variable Inductors are available in all inductance values up to 1000 Hys.

BURNELL & CO., INC.
YONKERS 2, NEW YORK

Teletype: Yonkers, N. Y. 3633

Pacific Division: 720 Mission St.,
Use post card on

last page.

n

S.

Pasadena, Calif.
49

-

You get dependable electrical protection
under all service conditions with BUSS FUSES

-

-

To assure top quality and proper operaBUSS fuses are electronically tested.
tion,
A sensitive device automatically rejects any
fuse not correctly calibrated, properly constructed and right in all physical dimensions.
BUSS fuses, by their unfailing dependability, help safeguard the reputation of
your product for quality and service.

When there is an electrical fault, BUSS
fuses clear the circuit in time to prevent
further damage to equipment. And just as important, BUSS fuses eliminate needless blows.

-

Users of your equipment get protection
they are not plagued with irritating,
useless shutdowns caused by faulty fuses
blowing needlessly.

yet

With a complete line of "trouble -free"
BUSS fuses available in all sizes and types,
50

- it

is

just good business to standardize on

BUSS fuses.

If your protection problem is unusual, you
can save engineering time by letting the
BUSS fuse engineers help you select the fuse
or fuseholder best suited to your needs.
Be sure to get the latest information
on BUSS and FUSETRON small
dimension fuses and fuseholders . . . Write
for bulletin SFB.

B4e44ffiCatit

49.

ea.

(Div. of McGraw Electric Co.)
UNIVERSITY AT JEFFERSON,

ST. LOUIS

7, MO.
11W11WORTNI NAM, IN
(lIC1RICl IRO71C11ON

Makers of a complete line of fuses
for home, farm, commercial, elec..
Ironic, automotive and industrial use.

Wont more information? Use post card on last pape.

BUSS
July, 1956
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the new Sola Type CVH regulating transformer design is shown by the comparison of I000va
units shown above. The new unit shown at the right utilizes a single,
SMALLER SIZE, LIGHTER WEIGHT oI

rectangular housing that replaces the core -and -coil -assembly and
separate neutralizer component. Also available in the new design
are 250 and 500va capacities. Finish is gray hammerloid.

New Sola Harmonic -Neutralized

Constant Voltage Transformers
greatly reduced in size and weight
Now the valuable performance features of the Sola
Harmonic -Neutralized Constant Voltage Transformer
(Type CVH) are offered in a new unit design that
provides up to 60% reduced size and 54% lighter
weight. In addition to significant size and weight reductions, the new Sola Type CVH regulator design provides
the lowest external field of any stock static -magnetic
stabilizer available.
Essentially, electrical characteristics of the new Type
CVH regulator are unchanged. Stabilization is ±1%
regardless of primary voltage swings over a newly expanded range of 95-130 volts. Sinusoidal output is
delivered with less than 3% harmonic distortion at rated

load. The nominal output rating has been raised to 118
volts to correspond with similar input reratings of
electronic and other equipment.
Sola harmonic -neutralized regulators may be used for
the most exacting applications with equipment having
elements which are sensitive to power frequencies harmonically related to the fundamental. They are especially suitable for input to a rectifier when close regulation of the do output is required.
New design Sola Type CVH regulators are available
250, 500, and 1000va. For specific
in three capacities
advice on your particular application, consult your Sola
representative listed below.

-

Request Explanatory Circular

IL%1 TRANSFORMERS

SOLA ELECTRIC CO.
4633 W. 16th Street

Chicago 50, Illinois

LIGHTING TRANSFORMERS for All Types of Fluorescent
CONSTANT VOLTAGE TRANSFORMERS f>r *c-gulation of Electronic and Electrical Equipment
NEW YORK 35: 103 E.
SOLA ELECTRIC CO., 4633 West 16th Street, Chicago 50, Illinois, Bishop 2-1414
and Mercury Vapor Lamps.
BOSTON: 272 Centre Street, Newton 58, Mass.,
Rittenhouse
6-4988
Trust
Bldg.,
PHILADELPHIA: Commercial
125th St., TRafalgar 6-6464
LOS ANGELES 23:
KANSAS CITY 2, MO.: 406 W. 34th St., Jefferson 4382
CLEVELAND 152 1836 Euclid Ave., PRospect 1-6400
Bigelow 4-3354
Re presentotives in Other Principal Cities
TORONTO 17, ONTARIO: 102 Laird Drive, Mayfair 4554
3138 E. Olympic Blvd., ANgelus 9-9431

52
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Highly complex systems are designed into extremely small lightweight units to meet rigid environmental conditions.

Bendix-Pacific airborne radar

systems represent advancement.

This Bendix-Pacific arch -type sub -assembly for a new radar system represents a maximum utilization

of space.
Rely on Bendix-Pacific for your airborne radar system requirements.

Qualified radar systems engineers

are available to call on you at your convenience.

VIZ14/
SPECIALIZING IN AIRBORNE RADAR FOR NAVIGATION,
TERRAIN CLEARANCE, MAPPING, TAIL WARNING

PACIFIC DIVISION
8endi.! Aviation Corporation
NORTH HOLLYWOOD. CALIF.

AND MISSILE GUIDANCE.

WASHINGTON, D.C. - SUITE 803, 1701 "K" ST., N.W.
DAYTON, OHIO - 120 W. 2nd ST.
EXPORT DIVISION: BENDIX INTERNATIONAL, 205 E. 42nd ST., NEW YORK 17
CANADIAN DISTRIBUTORS: AVIATION ELECTRIC, LTD., MONTREAL 9
EAST COAST OFFICE: P.O. BOX 391, WILTON, CONN.

ELECTRON ICS
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another
first!
MOLCOTE

metallized ceramic coating

for
use with

all

tees
of

hard
solders!

HERE'S another first from

Frenchtown

.

.

.

copper types.
With MOLCOTE, no expensive preliminary processing is required. You may use it immediately
for any high temperature solder operation.
MOLCOTE's solder bonds are exceptionally strong
to the point of fracture of the ceramic, making it
ideal for such applications as vacuum type ceramic

CALIFORNIA
REPRESENTATIVE:

Edwin E. Starr,
4101 Rhodes Ave.,
North Hollywood,
Cal. STanley 7-5879

envelope electronic equipment assemblies, support
insulators, condenser shafts, hermetic seals, wave
guide windows and a host of others. We'd like you
to know more about the unlimited possibilities of
MOLCOTE. Bulletin 1155 contains complete engineering details. Write for your free copy.

a

firmly bonded metal -to -ceramic coated surface
to which a metal or metallized ceramic may be
hard soldered up to 2200° F.
MOLCOTE, applied to ceramic bodies by a special
Frenchtown process and fired at high temperature, offers distinct advantages over existing coatings. Its versatility permits use in a wide latitude
of high temperature assembly manipulation. And,
its extreme refractory qualities defy the attack of
solders of the copper -silver, silver, and pure

Bulletin 1155 contains com-

plete engineering data on
MOLCOTE, Frenchtown's metallized ceramic coating for use
with all types of hard solders.
Write for your copy.

frenchiown
86 MUIRHEAD AVENUE

54
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WIDE -BAND
OSCILLOSCOPE

Small
izede
2/eiwQute
Small size, light weight, and operating versatili-y
are just three of the many things you'll like about this new Tektron x
b5 -inch oscilloscope. It is primarily a wide -band laboratory oscill
scope that occupies less bench space and has wider application th- n
many larger instruments. But because of its compactness it is the mcst
convenient oscilloscope for those more exacting field applications.
If your work requires a reliable high-performance top-quality oscilbscope, and especially if you must sometimes use it in field applications, the Type 515 merits your consideration.

TYPE

515 BASIC SPECIFICATIONS
TRIGGERING FACILITIES

VERTICAL RESPONSE

Internal, external, line, ac or dc -coupled.

Passband-dc to 15 mc.
Risetime-0.023 µsec.

Amplitude level selection or automatic triggering.
4 -KV ACCELERATING POTENTIAL

VERTICAL SENSITIVITY

v/cm to 125 v/cm, continuously variable.
9 calibrated steps from 0.1 v/cm to 50 v/cm.
0.1

DC -COUPLED

UNBLANKING

SQUARE -WAVE AMPLITUDE CALIBRATOR
SWEEP RANGE

0.04 µsec/cm to 6 sec/cm, continuously variable.
Single control selects any of 22 calibrated steps from
0.2 µsec/cm to 2 sec/cm.

0.25 µsec BALANCED DELAY NETWORK

-

ELECTRONICALLY -REGULATED POWER SUPPLY

Type 515

5x magnifier is accurate on all ranges.

$750

f.o.b. Portland (Beaverton), Oregon

ENGINEERS-interested in furthering
the advancement of the oscilloscope?

We have openings for men with
creative design ability. Please write
to Richard Ropiequet, Vice President, Engineering.
ELECTRON ICS

-
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For complete specifi-

cations please call
your Tektronix Field
Engineer or Representative, or write to:

Tektronix, Inc.
P. 0. Box 831

Phone CYpress 2-2611
Want more information?

Use post card on last page.

Portland 7, Oregon
TWX-PD 265

Cable: TEKTRONIX
55

UNG-SO
Apt

IN

if

UNC-SO
Ani

/NUS

DEVELOPMENT

TUNGSOL
Electron Tubes and
Semiconductors

TUNG-SOL ELECTRIC INC., Newark 4, N. J.
SALES OFFICES: ATLANTA, COLUMBUS, CULVER CITY, DALLAS, DENVER, DETROIT, MELROSE PARK TILL.), NEWARK, SEATTLE
CABLE ADDRESS: TUNGSOL
56
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How Brush Magnetic Heads
improve product performance
BK-3700in precision made
multichannel heads.

BK -3300, B'(-3500,

ultimate

BK -1300, BK -1500

series-up

to 25 interlaced channels
per inch.

BK -1605 series-simple mounting and adjustment, ideal for
drum computers.

Microscopic inspection is a familiar tool in Brush's manufacturing
of magnetic heads. Track width and gap alignment must be held
to ten -thousandths; pole faces and tips must be lapped to a surface
finish of better than 8 microinches.
This craftsmanship improves product performance. Precision
gap alignment assures perfect time phase accuracy., Close tolerances permit greater pulse packing, increased storage capacity,
uniform output and frequency response.
Get the facts on Brush's complete line of magnetic heads, including the new precision multichannel heads. Write Brush Electronics
Company, Dept. K-60, 3405 Perkins Avenue, Cleveland 14, Ohio.

BRUSH ELECTRONICS
Perkins Avenue,
3405

Cleveland

14.

Ohio

COMPANY

flb
IIM/

CLEVITE

ebb

e

-1501 series-compact,
wafer-thin permit individual
BK

adjustment.

BK -900, BK -1000, BK

-1200

series-variety of types for
single channel applications.

Brush's new heads are built to tolerance
of ± .002 in. maximum on track width,
± .0001 in. maximum on gap alignment.

ELECTRONICS

-
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CAMERA PICK-UP TUBES
FROM WESTINGHOUSE

Image Orthicon (WL -5820), left
Vidicon (W L-6198), right

MAGE
For superlative tube performance in your
television cameras, you'll find this worth
remembering.
The same fine quality you have learned to
count on in all other Westinghouse Tubes is
available to you in the Vidicons and Image
Orthicons that are in production today at
Westinghouse. Improved versions for military
and industrial applications are under development.
Born of Westinghouse experience and workmanship, these precision -built TV pick-up
tubes are absolutely unexcelled for clarity and
brightness of image and for long, economical

rHllCCiN
L-5820

life.

Whether you build TV cameras or use them
or defense applications-we invite your inquiries. Simply
write our Commercial Engineering Department at the address below.

-for commercial, industrial

For challenge, security, growth potential,
investigate career opportunities now being offered
by Westinghouse Electronic Tube Division. Write
Technical Placement Director today.
ENGINEERS!

Westinghouse RE,oNTubes
fi

WATCH WESTINGHOUSE
WESTINGHOUSE

58
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CORPORATION,

E T-1 13
1

WHERE RIO THINGS ARE HAPPENING FOR YOU!

ELECTRONIC TUBE

Want more information? Use post card on last page.

DIVISION, ELMIRA,
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TUNINÇ FORK
RESONATORS
THE ULTI/VATE

IN PRECISION

AUDIO
FREQUENCY

CONTROL
PHONE OR WRITE for complete information regarding
component type Tuning Fork Resonators, or

variously packaged Tuning Fork Frequcnçy Standards.

PHILAMON LABORATORIES INC.
90 Hopper Street, Westbury, Long Island, N.

r.

EDgewood 3-1700

tin

A FINE

ATCH

YET TOUCH AS HEIL!
BR -1

and

BR -2

SENSITIVE SUBMINIATURE RELAYS

More than a quarter of a million BR -1 and BR -2 Relays have been time -tested and
proven in every known application. Tough and rugged enough to function unfailingly
in all conditions, even extremes of heat, cold, humidity, vibration and shock, they
have been approved by the Air Force for use in 00-19 Aerial Target Drone Receivers.
These amazing relays are built to the most exacting standards with the skill and
precision craftsmanship that identifies BABCOCK PRODUCTS throughout the world.

Hermetically sealed in tin-plated brass container. Coil bobbin, compression
molded plastic.

Armature balanced both statically and dynamically.
hardened staff virtually friction -free.

Brass

bearings and

Rhodium -plated contacts, rated at 2 amp., 28 volt non -inductive load, will
give a minimum of 100,000 operations.

Single Pole, Double Throw Type
coil power.
ACTUAL SIZE

- Operates

over 100 cps at 60 milliwatts

All ferrous parts associated with magnetic circuit are special magnetic iron
annealed for highest magnetic efficiency.
The BR -2 high temperature version operates over a temperature range from
-65°C to 200°C.

NEW!

BR -4

POLARIZED ULTRA -SENSITIVE

SUBMINIATURE RELAYS
Here is the answer to your COMPACT sensitive relay requirement! Hermetically
sealed in an HC -6 crystal holder measuring 16" x 1116" x 3.i" and equipped with a
seven pin base, the BR -4 is no larger than an air-mail stamp, but MAN! IS IT
RUGGED! An entirely new principle, for which patents have been applied, has been
used in designing this unusual relay. No springs to fatigue
no adjustments subject
to change. Truly magnetic centering insures trouble-free life and fantastic sensitivity. Many applications will be found for the BR -4 in computers, sensing units,
subminiature servos, etc.

-

Smallest relay of its type
180 Microwatt sensitivity

- Light weight,

- Coil

516

oz.

resistances up to 5000 ohms.

Two separate coils may be connected in series or to two separate sources.

Magnetic centering

- no

springs

-

no

adjustments

- hermetically

sealed.

Single -Pole Double -Throw center -off contact arrangement.

Operates to 200 CPS -1/2 amp. contact rating

AMERICA'S LOWEST PRICED SENSITIVE RELAY!
The BR -3 RELAY is the last word in low-priced sensitive relays. By use of a balanced
armature, the BR -3 may be mounted in any position and yet perform with extreme
sensitivity and reliability. The adjustable contacts allow a wide range of pull -in
and drop -out sensitivities without adjustment of the armature springs. The extremely
small size of the BR -3 will permit use in many places where other designs could

not be used. Only the finest of materials are used -14" silver contacts are standard, 3{6' contacts available of slight additional cost,
Extremely fight weight

-

approximately % ounce,
All metal ports are plated -Molded plastic coil forms.
ACTUAL SIZE

Balanced armature construction

- Adjustable

contacts of coin silver.

The BR -3 is supplied in resistance ranges up to 5000 ohms and os a sensi-

tive or power type.

Operates on power as low as 10 milliwatts.

.RELAYS, INC,

MANUFACTURER'S REPRESENTATIVES!

Your Inquiries are Solicited

14743 Lull St., Box 3134, Van. Nuys, California

Imo.

oelcanv

PROPORTIONAL AMPLIFIERS
D -C

OFFER GREATEST VERSATILITY FOR

INDICATING AMPLIFIER
Model 2HLA-3
Write for Bulletin 1A-7

LOW LEVEL D -C SIGNAL MEASUREMENTS

COMPARATIVE RESISTANCE MEASUREMENTS
TEMPERATURE INDICATION AND CONTROL

INSULATION AND DIELECTRIC TESTING
PHOTOELECTRIC MEASUREMENTS
STRAIN

GAGE MEASUREMENTS

NULL DETECTION

Wherever low level d -c signals corresponding to minute
chemical or physical changes must be accurately measured,
the Doelcam D-C Indicating Amplifier Model 2HLA-3 is
ideally suited. This versatile instrument may be used as
either a multi -range microvoltmeter or a null indicator in
the laboratory and on the production line. The exclusive
Doelcam Second Harmonic Magnetic Converter is used
in the input stage instead of a mechanical chopper for all
around improved performance.

PERFORMANCE CHARACTERISTICS
4 x 10-15 watt
104 for Model 2HLA-3
105 for Model 2HLA-4
AMPLIFICATION: Better than 1°A, on all ranges.

SENSITIVITY:
HIGH GAIN:

LINEAR
HIGH STABILITY: Zero drift less than 10 microvolts.
RUGGED: Withstands over -range inputs up to 1500 times
full scale range.
FREQUENCY RESPONSE: Greater than 20 cps.
INPUT IMPEDANCE: One megohm/volt.
HIGH POWER OUTPUT: Drives most commercial pen motor

or galvanometer recorders.
SELECTIVE RANGE D -C AMPLIFIER
Model 2HLA-4
Write for Bulletin SRA-7

(Doelcam_,
A

DIVISION OF MINNEAPOLIS -HONEYWELL

H
HONEYWELL

1400 SOLDIERS FIELD ROAD
BOSTON 35, MASSACHUSETTS

Instruments for Measurement and Control
Synchros

ELECTRONICS

-

Gyros

July, 1956

Accelerometers

Amplifiers

Microsyns

Servo Motors

Want more information? Use post card on last page.

Doelcam Model 2HLA-4 is a Selective
Range D -C Amplifier with provisions
for the following interchangeable
range plug-in units: 0-0.1 MV, 0-0.3
MV, 0-1 MV, 0-3 MV, 0-10 MV, 0-30
MV, and 0-100 MV. Model 2HLA-4 is
designed for bench mounting and rack
mounting as a component part of a
control or measuring system.
61

Now LARGE

WAVEGUIDE
For multi -megawatt radar and

scatter communications equipment
You can have early delivery on any large waveguide size from
WR -770 up. Available in straight runs, H -plane and E-plane
bends, S-bends and other shapes.

This new I -T -E waveguide is now being specified for both commercial and military applications. Accepted for major critical
defense programs.

Treated aluminum construction resists corrosion. Waveguide is
sealed against all types of weather and is capable of pressurization. Has superior ability to handle highest powers with low
attenuation. VSWR 1.03 peak over entire range for straight
sections-proportionately low for other configurations. Available with fully engineered waveguide test equipment, plus
accessories and hardware. Competitively priced.
Write for complete technical details. I -T-E Circuit Breaker
Company, Special Products Division, 601 East Erie Avenue,
Philadelphia 34, Pa.
One of the smaller

"large" waveguide sizes.

Others measure up to

I -T -E

21

in. major dimension.

CIRCUIT BREAKER COMPANY

Special Products Division
62

Want more information? Use post card on last page.

July, 1956

-

ELECTRON ICS

L. C.

Clevenger, Manufacturing

Ma lager, explains below the
me -hod used in maintaining
lot homogeneity at PSI.

GERMANIUM
INGOT SECTION

Z31C

a
CRYSTAL
PROCESSING
SPEC. NO. 56
CRYSTALS Z312

4

PARTS FABRICATION
LOT NO. 273

JUNCTION DOPE
RUN 273

(W

"At PSI, lot identity is maintained so strictly throughout manufacturing, testing and shipping that, if
required, we can trace a diode all the way back to the
original semiconductor ingot, as indicated in the
accompanying diagram.
"In each serialized production lot, every input
parameter is kept unchanged; only one semiconductor
ingot section is used, and production time is limited
to a specified interval. There is one set of material input limits, one junction -dope concentration, one
prescribed forming pulse.
"Sampling tests of diodes from each lot, particularly
life tests under electrical load, are used to qualify a
lot for shipment. Maintenance of lot identity and
homogeneity assures that control samples are truly
representative, and that all diodes from the lot will
meet PSI's exacting standards of reliability:'

LOT NO. 273

LOT NO. 273

WHISKER PIN
ASSEMBLY

CRYSTAL PIN
ASSEMBLY

L1
FINAL
ASSEMBLY
LOT NO. 273
WELDER NO. 2604
DATE 3/19/56

1
COMPLETED DIODES

RELIABILITY EVALUATION
OF HOMOGENEOUS

LOT NO. 273
SAMPLE TESTS
100% TESTS
PSI

a

offers both germanium

and silicon diodes (here,

actual size) with four basic
lead arrangements.
Construction permits lead
bending with complete
safety and without harm
to the hermetic seal.

TEST TO
CUSTOMER

WRITE FOR DATA.

SPECIFICATION
FROM
LOT NO. 273

BLUE CIRCLES DENOTE

MAINTAINED IDENTITY

PACIFIC SEMICONDUCTORS, INC.
SHIP

10451 WEST JEFFERSON BOULEVARD

-

July, 1956

Want more information?

CUSTOMER

D

ODES

FROM LOT
NO 273

CULVER CITY, CALIFORNIA

ELECTRONICS
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Use post card on

last page.

63

Quality

HERE'S GOOD NEWS
a443441

ALLEN -BRADLEY FERRITES!

Allen-Bradley ferrites have been discovered to be
superior for deflection component applications in
television receivers. As a result, the demand has kept
Allen-Bradley in delivery troubles-a situation that
has been annoying to both customers and ourselves.
Therefore, you will be glad to learn that Allen
Bradley's production capacity has been considerably expanded-our shipment problems should be a
thing of the past.
Comprehensive tooling for practically every size
and shape of ferrite core currently being used in
-

Allen-Bradley Co., 110 W. Greenfield Ave., Milwaukee 4, Wis.

OTHER

QUALITY

COMPONENTS

FOR

both black and white and color television receivers,
makes Allen-Bradley an ideal source for your ferrite
core requirements.
Use Allen-Bradley Class WO -1 ferrites for deflection yoke application and Class WO -3 ferrites for

flyback transformer applications and enjoy superior
TV receiver performance.
Uniform dimensions of Allen-Bradley ferrites enable low-cost, efficient assembly. Uniform magnetic
characteristics eliminate necessity of individual adjustments or compensations.
in

RADIO,

Canada-Allen-Bradley Canada Limited, Galt, Ont.

TV

&

ELECTRONIC

APPLICATIONS

QQ!
Fixed Molded Resistors
1/10, 1/2, & 2 watt
1

Variable Molded Resistors
1/2 & 2 watt

Stand-off and Feed-thru
capacitors

Ceramic Dielectric Capacitors
for by-pass and filtering

ALLEN-BRADLEY

RADIO, ELECTRONIC AND TELEVISION COMPONENTS
64
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AIRCRAFT -MARINE PRODUCTS.

HARRISBURC.PA.
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CELLULAR,
SHIELDED PATCHCORD
PROGRAMMING SYSTEM

PRECISION DC MOTORS
Designed for Military & Quality Electronic Applications
:1
1

¡I

f

AMR 350 MOD

{

1

BHG 375 MOD 6

2W-2084

1

...........................1

..............

1

I
QH 312 MOD

CU 306 MOD 4

6

2P 2104

r
Can be supplied with single or double governors, gear train, brake or clutch,
radio noise filters, thermostats, double commutators, blowers, fans, or any
practical combination of these with stated or other voltages.

-55°C to +150°C temperature range.
isie. 26..harAiditision.l

-

+

[j

AMR 350 MOD

G

11/4"dirt.

11

20 oz.

2W-2084

Size

I

A-,

i

BU 380 MOD

1

17

l
{

1,672 dia.

1

Size

I

1

1

.

1

1

1.687

i

dia.

Size
CU 306 MOD

4

É

'

I

QH 312 MOD

6

27

.01

HP

271/2

5490 RPM

{

1.937 dia.
Size 20

.01

2.312 dia.

.1

HP

ii
7000 RPM

HP

40
4

2P 2104

4.670 die.

I

I

Size

{

1

Series

{

1

_....

.......___...___.._._.

.____..

CONT.

i

C.W.

1.2

3

{

Shunt

Governor Controlled
Speed to ± 1%

j

:

I

10,000 RPM

271/2

{t{

4000 RPM

ii

1.0 HP

47

'

4000 RPM

E

I

7

Series

CONT.

C.W.

i

271/2

C.W.

4

27

60

FLD

ARM

=

10

1

16.5

(

i
I

REV.

i'
0
x

27

V.D.C. BRAKE

1

;

FLD
60 ARM
27

a.

Has
1

i

1

ó
.s

Compound

CON

REV.

i

e

µ

fl..

Shunt

CONT.

s

1

7

.5 HP

3.920 dia.

Size

CONT.

C.C.W.

f

1.75

1

D.C. Servo

Servo

CONT.
I

1

17

Size 24
2N 2103

Planetary Gear Train

Permanent
Magnet

REV

.05

....__.......__...

.{.

...
BHG 375 MOD 6

E

_._....._.

1

271/2 ARM?

7000 RPM

.03 HP

FLD

30

{

17

CONT.

1

I

i

#

t

F_
6500 RPM

I

A -I
Air
Sor

C.W.

0.65

28

RPM

{i

.002 HP

1.650 dia.

:

'5

in. i

SPECIAL
FEATURES

1

TYPE of
FIELD

DUTY

ROTATION

AMPS

VOLTAGE

f

Size 13
;

CURRENT

{

SPEED

POWER¡

SIZE

TYPE

I

m

1

......._
F

CONT.

i

{

Compound

i Has

1
1

27

{

V.D.C.BRAKE

'

m

1i

today, stating requirements.
Other DC motors may be designed to fit your specific requirement. Write. for further information
{::m:n.,s:»::,cu»::e:m:»m1=mn»emnn:»:ar»::»::m::m::::»,:n::»

'Trade
1111
1111

:,::,,

::..»..:».:m..:.nu::.,

r.:m::n:::::n::n:ur.:m,m::»:::»:r.:,,:»uw:::a::::»:,

MANUFACTURING CO.

Other products include actuators, synchros, AC drive
motors, servo mechanism assemblies, servos, motor gear-trains, fast response resolvers, servo torque units,
reference and tachometer generators, synchro indicators and motor driven blower and fan assemblies.

Your Rotating Equipment Specialist

Avionic Division
Racine,

Want more information?

Use post card on

last page.
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TR
PRE -TR

A

TYPE FOR EVERY KNOWN APPLICATION

.

.

L - BAND
S - BAND
C - BAND
X - BAND

.

Xb-BAND
K - BAND

Ku -BAND

BOMAC

gas switching

tubes...

Bomac designs and manufactures the
most complete line of gas switching

-

tubes available anywhere today
TR, ATR, pre -TR, dual or triple TR
from 150-70,000 me ..
tubes
standard or
fixed -tuned or tunable
highly specialized types.
Whatever your requirements,
Bomac can meet them.
And here's a point to remember
every
a bout Bomac reliability
Bomac tube and component is
100% tested before it leaves our plant.

...

...

tllicroµ-aV

.

TUBES

AND COMPONENTS

-

WANT M
"INFORMATION?
trite for Bomac's 6 -page, file -site
folder containing details and specifications on more than 300 different
microwave tubes and components.
Washington

Seattle

San Francisco

Toronto

Egat:-Maurice

1.

Parisier, 1860 Broadway. N.Y.C..

Eizgineers...
Loop
teli years
ahead
Will your income
and location
allow you to live
in a home

like this...
spend your
leisure time
like this?

A Douglas

They can...

if

engineer lives here

you start your

Douglas career now!
Douglas has many things to offer the career minded engineer!
...there's the stimulating daily contacts with
men who have designed and built some of the
world's finest aircraft and missiles!
...there's enough scope to the Douglas operation so a man can select the kind of work he
likes best!
...there's security in the company's $2 Billion
backlog of military and commercial contracts!
...and there's every prospect that in 10 years
you'll be where you want to be professionally,
and you'll be in both the income level and geographical location to enjoy life to its full.

For further information about opportunities with
Douglas in Santa Monica, El Segundo and Long
Beach, California and Tulsa, Oklahoma, write
today to:
DOUGLAS AIRCRAFT COMPANY, INC.
C. C. LaVene, 3000 Ocean

Park Blvd.

Santa :Monica, California

DOUGLAS
68

First in Aviation
July, 1956
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1 IN

FOR DC OR RESISTANCE

n

INPUT

an input of 10,000
ohm resistance potentiometers as an input transducer providing 10 to 1 scale
expansion and origin positioning. Available standard digital input accessories
are essentially inputs of this type. Any
resistance potentiometer will provide an
analog input for this configuration.
MODEL 200-B, used for D.C. signal input,
has full scale sensitivities of 5 millivolts and an input impedance of 1,000
megohms. Utilizing standard reference
MODEL 200-A uses

cells, this model provides drift -free
operation. Available external reference
voltages may be substituted. A plug connection is provided to facilitate the quick
interchangeability of input sections.

L=51"«..131.

FOR WIDER APPLICATION

FOR SIMPLIFIED OPERATION

Precision Vernier Dials provide an accurate method for obtaining fine adjustment during operation. Optional point
plot or continuons line plotting is a
feature of both models. Selection is by
front panel manual control. A new, simplified pen of one-piece design-used for
point or continuous plotting-eliminates
bottles and tubes, permits rapid changing of ink colors. Independent action of
the X and Y axis is achieved with Libra scope's unique "Floating Gear Train:'
No cables, tapes or lead screws to cause
lost motion, cable stretching or drifting out of alignment. The 120° concave
cylindrical plotting surface provides full
visibility ... is completely illuminated.

(C®IIPME

X -Y

These fast, dependable general purpose
plotters feature 0.1% accuracy, are suited for wide applications where rapid
graphic presentation of data is required,
such as: laboratory testing, computers,
data handling systems, wind tunnel, missile tracking and quality control testing
of transistors and other electronic components. Input selection includes Punched

Card and Tape Converters, Decimal

Keyboards and Binary Converters. Model
200-A can plot from Flexowriter tape in
any code or directly from the Tape Punch
cables of many digital computers. Subchassis can be supplied to handle timeshared X versus Y plots, or other special circuitry. Write today for details.

pL TTER
CI>

HIGHEST ACCURACY FOR GRAPHIC DATA HANDLING

.

.-.

.

.

.:.:...::-:....:....

Greater input flexibility

LIBRASCOPE

NEW LIBRASCOPE PUNCHED TAPE CONVERTER

ed 'ssi,tlye-as

LIBRASCOPE INCORPORATED
1956

X -Y

DECIMAL KEYBOARD

onsists of three -decimal bank for each axis with
ssociated plus minus keys. Features Librascope

Operates from a punched tape reader-Specially designed for Librascope X -Y PlottersThis unit is adaptable to other plotters.

ELECTRONICS-July,

For desk or rack mounting

Djl

!fig contacts,

808 WESTERN AVENUE

Want more information? Use post card on last page.

LIBRASCOPE

PUNCHED CARD

CONVERTER

Converts punched card data to analog form
for input to X -Y Plotters. Automatic Position
for feeding 50 punched cards per minute.

GLENDALE, CALIFORNIA
69

more for your money
from the leader in the field!

NE

Berkeley
MODELS

7350 and 7360

UNIVERSAL
EPUT*

& TIMERS
MODEL

7360-0

cps to

1

me range

DESCRIPTION
These truly universal instruments combine high-speed electronic counting with a precision time base in multi -purpose circuitry. They function
as counters, timers, time-interval meters, EPUT* meters, frequency,
frequency ratio or period meters, or as secondary frequency standards.
No other single instruments yet devised offers their wide range of usefulness in the laboratory or test stand.
All models have provision for standardization against WWV and may
be coupled to external frequency standards. Connections are provided
for driving Berkeley digital printers, data converters, or in -line remote
readout units.

FEATURES
1 0.1 v

MODEL 5916 IN -LINE REMOTE READOUT offers
large Illuminated in -line figures all on one
plane which can be read from any angle.
Reduces error and fatigue; ideal for remote

observation of data.

rms sensitivity

2 Step attenuators; trigger -adjusted noise discriminators
3 More stable frequency dividers
4 Electronic (not relay) reset
5 External frequency standard input connection

6 AC or DC coupling of all input circuits;
10 megohm input impedance
7 Multi voltage accessory socket to power photocells, etc.
8 Binary-coded output with direct connection to digital
printers, data converters, inline readouts, etc.
9 Crystal -controlled time marker output
10 Unitized modular design
11 Larger, brighter readout numbers
12 Modern -styled all -aluminum cabinets

prints data on
standard adding machine tape. 7000 -Series into operdata
converters
also
drive
struments
ate card punches or electric typewriters.
MODEL 1452 DIGITAL PRINTER

BRIEF SPECIFICATIONS
Model 7360

Model 7350

Ranges-Frequency:
Time Interval:

Period:
Time Bases:
Accuracy:

Crystal Stability:
Input Requirements:
Display Time:
Dimensions:
Price: (f.o.b. factory)

0

cps to 100 kc

10 µ sec

0 cps

to 10" sec

1

to

1

it sec to

0 cps to 100 kc

0 cps to

l0µ

1

1

me
10° sec

me

p sec to 10 sec
± 1 count, ± crystal stability
± 3 parts in 10" per week ±3 parts in 10' per week
coupled
0.1 v rms, 10 megohm impedance, do or ac
Adjustable, 0.1 to 5"seconds (automatic reset). Manual reset also provided.
101/4"H x 203/4"W x 161/2"D (cabinet mount; rack mount available)
sec to 10 sec

-

$890.00

Technical bulletins and application data files
for the asking; please address7.
are yours G
Departme

1

Accessibility is

an

Important feature of

7000 -Series instruments. Modular
chassis design permits rapid checking or replacement of components and sub -assemblies.
BERKELEY

$1,175.00

Berkeley

-BECKMAN INSTRUMENTS
Richmond 3, California

INC.

98

Telephone LAndscape 6-7730

*TRADEMARK REG.

70
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.

dependable

backed by dependable service
in matching your specifications
and delivery requirements.

controls

Electronic Components Division

STACKPOLE CARBON COMPANY
ELECTRONICS

-July.

1956

Want mare information? Use post card on last page.

St. Marys, Pa.
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OFFERS MO

Molded

Here's 1% accuracy in an extremely
stable non -wire wound resistor at
a price low enough to permit its use
wherever the characteristics of composition carbon resistors are not fully
suited. IRC's unmatched experience
in producing film type resistors has
led directly to the superior reliability
and stability of IRC Deposited
Carbons. Outstanding characteristics
include load, environmental and age
stability and ability to operate at
higher temperatures than MIL specification requirements, low wattage
coefficient, and low capacitive and
inductive reactance in high frequency

Deposited Carbon

Boron Carbon

Molded Deposited Carbon resistors
are now available from IRC in 5
sizes: Types MDA-'/a watt, MDB-'Vs

Where a high degree of accuracy
under widely varying temperatures
is required, IRC Boron Carbons offer
an ideal combination of characteristics. Their superior temperature stability is provided in 3 sizes: Types
BOC-'/ watt, BOF
watt and BON
watts- all 1% accuracy. Considering weight, size and cost factors,
plus lower capacitive and inductive
reactance, these film type precision
resistors can satisfactorily replace

watt, MDC- Y2 watt, MDF-1 watt,
MDH-2 watts. The molded plastic
housing provides complete mechanical protection, minimizes the effect
of moisture and improves load life
characteristics. These 1% precision
film type units exceed MIL -R -10509A
specifications.

-1

-2

wire wounds.
COMPARISON SURFACE TEMPERATURE RISE VS. LOAD

Molded vs. Unmolded Deposited
Carbon Resistors
IRC TYPE

Equivalent MIL Style

BOC
RN 20R

BOF
RN 25R

BOH
RN 30R

Wattage (40°C.
Ambient)

applications.

%

1

2

Max. Continuous
Voltage

350 V.

500 V.

750 V.

Minimum Ohms

10

20

30

Maximum Ohms (IRC) 0.5 meg 2.0 meg 5.0 meg
0.8

0.6

load Applied

.n

1.0

Watts

makes them

all... can

recommend without
Circuit Instruments Inc., St. Petersburg,
Flo.
EMEC. Inc., Sylmar, California
Nye), Company, Inc., Vega Bala,
Puerto Rico

bias...

HYCOR DIVISION of IRC, Sylmar, Calif.

TOLERANCE RESIS TORS

Only from

IRC can you obtain Boron
Carbon resistors with the protection
of a molded plastic housing. Any
risk of mechanical damage to the
coating or of insulation breakdown
is overcome. Any need for special
handling is eliminated, and moisture
and load life characteristics are improved. 5 sizes-Types MBA -1/4
watt, MBB-%4 watt, MBC-V2 watt,
MBF-1 watt, MBH-2 watts. All exceed MIL -R -10509A specifications.

than any suppli

Wire Wound

Encapsulated

IRC's winding skills and automatic
assembly equipment provide precision windings to exacting standards. Continuous inspections at every
stage of manufacture assure maximum reliability in each finished
resistor. Available in 7 sizes including tiny Type WW10J-l3Á2" x V332".
Standard tolerance ± 1%; minimum
tolerances are shown below.

Wire Wound

Types WW2,

Resistance
10 ohms & up
5 ohms & up

TYPICAL TEMPERATURE COEFFICIENT

1

-

450
ROO

-

350

ohm & up

IUl

1500 ohms & up

COEFFICIENT FOR IRC TYPE NRC

200 ohms & up

UM

111111n1

I

TYPICAL TEMPERATURE
RESISTORS OYER

RANGE OF

-55'

TEMP.

TO

and represent many years' experience in the development and manufacture of precision wire -would
resistors. Available in many types
and styles, including types for use
in printed wiring assemblies and subminiature Type 128A. Standard tolerance _±.1%. Also, ±1%,
.25% and .05% can be supplied
Series "PH" offers the most complete
selection of Encapsulated precision
wire -wound resistors available ..
all designed to meet MIL-R-9ZA
specifications.

Minimum Tolerances
3, 4, 5, 8

and 11J

11

Series "PH" Encapsulated resistors
are produced to IRC's high standards

65 ohms & up

+105'

Type WW1OJ

0.1%

0.25%
0.5%
0.1%
0.25%

0.5%

Iiilii iiiiÌihiaiiiiI

300

1111111.I111111a.1111181.1i

Epp
ISO

111111111U.Illlllll.1111

le

min

11111111111M1111113111111"'

P!...-.Giiiii/.I11Ì

IIIIIII.1111111a.1111

o
0

00

IK

IOC

-

Inne

,

G

MANY COMBINATIONS OF CHARACTERISTICS

INTERNATION?

AND

OPPORTUNITIES FOR COST REDUCTION ARE INVOLVED
WHEN SPECIFYING CLOSE TOLERANCE RESISTORS. NO

i

RESISTANCE COMPANY

OTHER SINGLE SOURCE CAN OFFER YOU THE SCOPE

Dept. 235, 401 N. Broad

Sit.,

Philadelphia 8,

Pzi.

SEND ME TECHNICAL

OF TECHNICAL GUIDANCE AVAILABLE FROM IRC.

BULLETINS

ON-

Deposited Carbc.ns

LI Molded Deposited Carbons

use coupon

for complete

da ta !

D Boron Carbons D Molded
D Type WW Precisions

Boron Carbons

Name
Company
Address

International Resistance Co., Ltd., Toronto,

L

icensee

City

State

Series PH

Make or buy
You'll make out better if you let
CTC make your terminal boards. Why?
The answer is simple.
CTC is equipped to produce quality
terminal boards economically. The
two key words in that sentence are
"quality" and "economy." Here's how
CTC can guarantee both.
Our swaging machines use tools we
designed ourselves that prevent cracked
boards and "cracked' rivets. Each
and
terminal is fastened securely
carefully. CTC terminal boards have no
"weak spots".
Our finishes and coatings are applied
smoothly. There are no wrinkles or
heavy deposits. CTC terminals are selected from certified stock that is free
from defects. CTC guarantees the terminals themselves even to the thickness of plating!
The result of this is you are sure of
the finest terminal boards in the quantity you want them in and at a price
you couldn't duplicate if you made
them yourself. Get all the facts. Write
for specifications and prices. You'll

-

- which

is best for you?

agree, you'll make out better if CTC
makes your boards. Cambridge Thermionic Corporation, 437 Concord Ave.,
Cambridge 38, Mass. On the West
Coast contact E. V. Roberts and
Associates, Inc., 5068 West Washington
Blvd., Los Angeles 16, and 61 Renato
Court, Redwood City, California.
VARIETY OF CTC SOLDER TERMINALS is available ranging from the miniaturized to the larger regular type. Each can be
obtained in a variety of shank lengths and finishes
and coated with water dipped lacquer for protection during storage.
A LARGE

-

-
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CAMBRIDGE THERMIONIC CORPORATION
makers of guaranteed electronic components
custom or standard
Want more information? Use post card on last page.
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FIRST NF TRANSISTORS

now in production, meeting
Army Signal Corps Standards

A

wide variety of military

equipment, once impossible to
transistorize due to frequency
limitations of available transistors, is now being developed
with Philco Surface Barrier
Transistors.

PHILCO SBT
SURFACE BARRIER TRANSISTORS
(Type 2N128 and 2N129)

Meet MIL -T -12679A Military requirements

Check These Features
High frequency performance
Extreme reliabie

Uniformity of characteristics
Rigid quality control
Minimum bawery drain
Low leakage currents
Low operating voltage
Absolute hermetic seal
Meet MIL -T -121579A Military
requirements

...

the high
Now available for large volume military and industrial applications
Army
Signal
for
the
were
developed
Transistors
that
Barrier
Philco
Surface
frequency
equipmilitary
electronics
field
use
in
of
Corps to meet the stringent requirements
ment. Advanced precision techniques used in fabricating the Philco Surface Barrier
Transistors make possible rigidly controlled automatic manufacture with its resultant
uniformity, reliability and high volume production. These reliable transistors point
the way to new fields in transistorization. Make these reliable high frequency Philco
Surface Barrier Transistors part of your forward looking plans.
For complete technical information on these High Frequency transistors wee
Dept. E-3, LANSDALE TUBE CO., Lansdale, Pa. A DIVISION OF PHILCO CORP.

PHILCO CORPORATION
LANSDALE TUBE COMPANY DIVISION
LANSDALE, PENNSYLVANIA

How
BELL TELEPHONE
LABORATORIES
assure precision in
sub -miniature assemblies
with

s
MICRO -VISION

This transistor is enlarged 6 times. You can't see much detail in its
That's why Bausch & Lomb Stereomicroactual size, like this ...
scopes are built right into Bell Laboratories' ingenious experimental
machine, "Mr. Meticulous," which automatically assembles hair -thin
elements in steps involving movements of 1/20,000 of an inch! Without
visual fatigue, technicians get vividly magnified views of these tiny parts and intricate operations.
We're mighty proud of the part B&L Stereomicroscopes play in helping Bell Laboratories
achieve miracles in electronic technology to improve telephone service.

FREE!

EXCLUSIVE
3-D MICRO -VISION BOOK
See actual stereo views! Choose exact model from
industry's most complete line, with unique Selec- `
tor -Chart! Write today
for manual D-15. Bausch
& Lomb Optical Co.,
61407 St. Paul St., RochBAUSCH & LOMB
ester 2, New York.

SINCV

I

851

Americas only complete opllcal source... Irom glass

76

8
Stezee

to Welshed

product

STEREOMICROSCOPES
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El-Menco DUR -MICA Capacitors

life expectancy to at least

will match your equipment's

15 years

!

A recent series of the toughest trials has proved
El-Menco DM15, DM20 and DM30 Dur-Mica

Capacitors outlast all others. Accelerated
conditions of 11/2 times rated voltage at
ambient temperature of 125° centigrade found
El-Menco capacitors still going strong after
10,000 hours. Similar conditions obtaining under
normal usage would equal a lifetime of over

DM15

Actual Size

15 years!

Tougher phenolic casing means longer life,
greater stability, over wide temperature range.

DM20

Meet all humidity, temperature, and electrical
requirements of both civilian and MIL -C-5 specs.

Parallel leads simplify use in television,
electronic brains, miniature printed circuits,
computors, guided missiles, and other civilian
and military applications.

Tell us your

specific
El-Menco

Dur -Mica

DM15,

LIFE

1.

LONGER

2.

POTENT POWER

3.

SMALLER SIZE

DM20,

and DM30

Capacitors Assure:

4. EXCELLENT STABILITY SILVERED MICA
5.

PEAK PERFORMANCE

needs. Write

for

FREE

samples and
catalog on

your firm's
letterhead.

Take Your Own Word For It.

Test El-Menco Dur -Mica Capacitors Yourself.

THE ELECTRO -MOTIVE MFG. CO., INC.

WILLIMANTIC, CONNECTICUT
mica trimmer
molded mica
ceramic
tubular paper
Inc.,
Jobbers and distributors write to Arco Electronics,

ELECTRONICS

-
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Lafayette St., New York, N. Y.
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A Transformer becomes

a precision device

with Allegheny Magnetic Materials in the core
*
*
*

Glh6e yow copy
"TRANSFORMER LAMINATIONS"

84 pages of valuable technical data

on standard and custom-made laminations from all grades of Allegheny
Ludlum magnetic core materials.
Prepared from carefully checked and
certified laboratory and service tests

ALLEGHENY SILICON STEEL
ALLEGHENY 4750
ALLEGHENY MUMETAL

The operation of a transformer is no
better than the magnetic core around
which it is built. With Allegheny magnetic materials in the core, you get the
best-uniformly and consistently.
Sure there are reasons why! For
one thing, there's the long experience
of a pioneer in development and
quality control of electrical alloys.
But most important, the A -L line
offers complete coverage of any requirement you may have, any service
specification. It includes all grades of
silicon steel sheets or coil strip, as
well as Allegheny Silectron (grain -

oriented silicon steel), and a wide
selection of special high -permeability
alloys such as Allegheny 4750,
Mumetal, etc.
In addition, our service on magnetic materials includes complete
lamination fabrication and heat treatment facilities. What's more, this
extensive experience in our own lamination stamping department is a
bonus value for all users of A -L
electrical sheets or strip. Let us supply your needs. Allegheny Ludlum

Steel Corporation, Oliver Bldg.,
Pittsburgh 22, Pa.

-includes standard dimensions,

specifications, weights, etc. Sent free
on request
ask for your copy.

STEELMAKERS to the Electrical Industry

ADDRESS DEPT. E-79

Allegheny Ludlum

...

78
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atchwork has its place but
In an era of stepped up competition, no manufacturer can hope to keep pace
with the field while relying on obsolete "patchwork" instrumentation... .
Almost hourly, electronics research is spawning new instruments designed
to perform a specific function better, in less time, at lower cost.
But here's where your independent FIRST SIX* manufacturers' representative enters the picture. He represents what's new, what's right in electronic product design. What's more he's technically qualified to recommend
and apply industry's newest product innovations advantageously to your
instrumentation problems.
won't work! Better call in your independent FIRST
Today, "patchwork"
He'll
back up his lines with a full measure of intelligent
engineer.
SIX sales
technical service ... from recommendation to maintenance!

The

-

*

A. CROSSLEY ASSOC., INC.
Chicago, Ill.
Dayton, Ohio
St. Paul, Minn.

NORMAN ASSOC., INC.

Washington,

ELECTRONICS

-

D. C.

July, 1956

-

Six leading, independent manufacturers' representatives functioning cooperatively for the advancement of improved
electronic instrumentation in industry.
THE FIRST SIX

THE I. E. ROBINSON CO.

Philadelphia, Pa.
Camp Hill, Pa.
Asbury Park, N.

-

(Upper Darby)

J.

J. D. RYERSON ASSOC., INC.

Detroit, Mich.
Cleveland, Ohio
Dayton, Ohio

YEWELL ASSOC., INC.

Waltham, Moss.
Bridgeport, Conn.

Syracuse, N. Y.

Want more information?

S. STERLING CO.

Use post card on last page.
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Multi -channel

-Q

telegraph Al or

telephone A3.
00

STDtE
High stability (.003%) under

normal operating

RUGGED

conditions.

Components

conservatively
rated. Completely
tropicalized.

Model 446 transmitter operates on 4
crystal -controlled frequencies (plus
2 closely spaced frequencies) in the
band 2.5-24.0 Mcs (1.6-2.5 Mcs
available). Operates on one frequency at a time; channeling time
2 seconds. Carrier power 350 watts,
Al or A3. Stability .003%. Operates
in ambient -35° to 45°C. Nominal
220 volt, 50/60 cycle supply. Conservatively rated, sturdily constructed.
Complete technical data on request.

Here's the ideal general-purpose high -

frequency transmitter! Model 446...
4 -channel, 6 -frequency, medium power,

high stability. Suitable for point-to-

point or ground -to -air communication.
Can be

remotely located from

operating position. Co -axial fitting to
accept frequency shift signals.

Now! Complete -package, lightweight airborne communications
equipment by Aer-O-Com! Write us today for details!

AER

3090 DOUGLAS ROAD
80
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POLYSTYRENE
TOLERANCE

EFCON Polystyrene Capacitors are mass

CLOSE

produced in a range of standard capacitance values from .001 to 2 Mfd. Special
values are made to customers specifications.

MINIATURE
CAPACITORS

with
eonf,tImd
31P
NATVAR

kw*

FILM

E FCON Polystyrene Capacitors manufactured by Electronic
Fabricators, Inc., New York, have
become standard for the elec-

tronic industry. They were developed for uses where high
Temperature and humidity are closely coninsulation resistance, low power
trolled in the winding department, and air is
Filtered to protect against dirt, dust, or other
factor and low leakage are neccontamination.
essary. These miniature capacitors are used extensively for filters, timing circuits, computers, and
similar applications where close tolerances are essential.

Each unit. from start to finish, is checked at
least 5 times for voltage and capacitance
before being shipped. In this step, capacitors
are tested at DC voltages at least 200%
of rated voltage at 25°C.

These polystyrene capacitors are made to tolerances closer than
-1- 1%. Their development was made possible by the application
of Natvar Styroflex® dielectric due to its flexibility, toughness,
and uniformity.
In fact a distinguishing characteristic of all Natvar flexible insulations is that they are always uniform and always the same no

matter where purchased.

NATVAR CORPORATION

FORMERLY THE NATIONAL VARNISHED PRODUCTS CORPORATION
TELEPHONE

CABLE ADDRESS

RAHWAY 7-8800

NATVAR: RAHWAY, N. J.

201 RANDOLPH AVENUE

ELECTRONICS

-
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WOODBRIDGE, NEW JERSEY
Want more information? Use post card on last page.

j

Natvar Products
ih

Varnished cambric-cloth and tape
Varnished canvas and duck
Varnished silk and special rayon
Varnished-Silicone coated Fiberglas.
Varnished papers-rope and kraft
e
Slot cell combinations, Aboglas
and
tubing
Isoglase' sheet, tape,
sleeving
Vinyl coated-varnished-lacquered
tubing and sleeving
Extruded vinyl tubing and tape
Styroflex - flexible polystyrene tape
Extruded identification markers

Ask for Catalog No. 23
81

RMC

DISCAPS

Type JF
RMC
JF
01

+ !OO

+

+so

+ss
O
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!
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Type JF DISCAPS have outstanding frequency characteristics over a wide range of

capacities and incorporate desirable temperature properties over an extremely useful
range. Manufactured in capacities from 150
MMF to 10,000 MMF, Type JF DISCAPS
extend the range of the RETMA Z5F capacitor between +10°-+85°C and meet Y5S
specs from -30° to +85°C. (See graph)

Type JL

RMC 'I}'pe JL DISCAPS feature exceptional temperature
stability over an extended range. The maximum capacity
change between -60° and +110°C is only ±7.5% of capacity
at 25°C. With a standard working voltage of 1000 V.D.C.,
Type JL DISCAPS are the ideal cost saving replacement for
paper and general purpose mica capacitors.

DISCAP
CERAMIC
CAPACITORS

RADIO MATERIALS CORPORATION

GENERAL OFFICE: 3325 N. California Ave., Chicago 18, III.
Two RMC Plants Devoted Exclusively to Ceramic Capacitors

FACTORIES AT CHICAGO, ILL. AND ATTICA, IND.

82
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mother PIRS1T
AUTOMATIC PLOTTING
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..the NEW REAL© Six-Channel Pen Recorder
Reeves... pioneer in invention and development of electronic analog
again adds to a growing list of important FIRSTS in this field.

computers...

The new REAC Six -Channel Recorder, designed especially for use with analog computers,
is FIRST to embody all of the following requirements for efficient, accurate and
reliable recording of computer data

NEW AUTOMATIC CALIBRATION, whereby, for the FIRST time, pen zero set,
attenuation setting and offset for each channel are automatioelly registered, along with
of the paper speed, at the start of each run.
ZERO

TIME MARKER, where

a

a

record

pip marks the point at which recording of each run begins.

COMPLETE OPERATIONAL CONTROL of one or more analog computers
from

a

single recorder station.

ALL CONTROLS directly in line with channels for easy identification.
NEW PAPER DRIVE mechanism with unique electrical speed change and dependable accuracy.

NEW REEVES A-400 SERIES dual DC chopper -stabilized amplifier units identical with those used
irí REAC 400 Series Computers for stable, balanced performance and simplified maintenance.

SELF-CONTAINED independent plug-in power supply.
Provision for slaving one recorder to another where required, and for control of any
number of computer units from one recorder.
A range of special optional accessories, such as electric

writing pens, event markers for

random phenomena, and Arabic -numeral -coded run designations.

Write for detailed specifications and additional information.

15RV56

REEVES INSTRUMENT CORPORATION

Subsidiary of Dynamics Corporation of America
201 East 91st Street, New York 28, New York

A

Analog-'

Precision
Floated

REAC

Computers

ELECTRONICS

-

1
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6 times enlargement

Ucinite
Miniature Banana Pins
Actual size

Heavy resistance to torque is a big feature of Ucinite miniature banana
pins. The springs are mechanically riveted over and the large area
around the tip of the pin is bonded by solder.
Pins are available in a variety of types, for assembly by staking .
with multiple plug-in
with soldered tails
with nuts and washers
features. Springs are designed to fit .093 sockets.
Built to withstand rough usage, Ucinite miniature banana pins are
available in cadmium, silver or gold plate.
For further information, call your nearest United -Carr representative
or write directly to us.

...

...

e

The
UCINITE CO.
Newtonville 60, Mass.
Division of United -Carr Fastener Corp.

84

SpeeinIisls in
ELECTRICAL ASSEMBLIES,
RADIO AND AUTOMOTIVE

Want more information? Use post card on last page.
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NEWEST MEMBERS OF
RADIO RECEPTOR'S
GOLD BONDED FAMILY

Fast recovery
High conductance
Germanium

proc'uction
quantities for immediate delivery
in.,

actual
size

FORWARD
CURRENT (MA)

TYPE
P.D.

recovery and high forward

MAt INVERSE
OPEF VOLTAGE

REVERSE
RECOVERY

50K in

u:ec

V

400K between 18
& 50V at 55° C

60

D?401

20 @ .5V

400K between 10
& 50V at 55° C

60

DR 703

20 @

.5V

500K between IC
& 50V

30

80K in

.3

Jsect

DR -104

20 @

.5V

30

50K in

.3

Jsect

1

Radio Receptor's "gold standard" for outstanding diode
performance is met by our
new group of glass computer
diodes. The R1-:co. controlled
gold bonding process produces
these diodes w_-1 fast reverse

REVERSE

CURRENT§

5@

h191

1

*Switching from
tSwi:ching from
§Tes: voltage is

conductance as .vell as unusual
reliability and :ong life. They
are thoroughly tested, both in
our factory and in actual computer service under strenuous
conditions.

a
a
a

500K between 1C
& 50V

.5

400K in 3.5 usec'
50K in .5 mec

utec*

400K in 2

forward current of 30 hA to a averse potential of 35V.
forward current of 5 MA to a rel. arse potential of 40V.
continuous 60 cps sine wave.

Tre performance characteristics listen above are typical
of RRco. computer diodes. Tics compete list of types
includes many others suitable ,for receiving equipment,
tr-insistor biasing, magnetic enpli,. ers, modulators,
demodulators, pulse circuitry_ iogil c-:-cuìtry, metering
ar-d varistors as well as comp--Leers.
For full information, write today Jo Dept.

Semiconductor Division

COMPANY, INC.
RADIO RECEPTOR
Rc.dio and Electronic Products Since 1922
240 Wythe Avenue, Brooklyn 11, N.

Y.

Ellerg*ee- 8-6000

DIELECTRIC HEATING GENETORS AND PRESSES
SILICON DIODES
COMMUNICATIONS, RADAR MD NAVItI,TION EQUIPMENT
RE:TIFIERS

GERMAN nM ANC
SELEN UM

ELECTRONICS- July, 1956
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SIDELIGHTS ON THE SCIENTISTS

number

5 of

series

PERCENTAGE OF UNDERGRADUATE
COLLEGE EXPENSES EARNED
-BY SALARY

60

5 2%

45%

42%
w

0

40-

How to make
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20
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O

$50007499

$7500$10000
9999 AND OVER

$10,000

(and up)

Here at Hughes we have been analyzing the files of personal data regarding our
scientists and engineers. Together with some additional facts cheerfully contributed
by individuals, the findings reveal some interesting-and sometimes surprisinggroup characteristics and relationships. In this series we shall chart and attempt to
interpret the results for you.

SALARY
Data obtained from a 20% random sample of the 2400
professional engineers and scientists on the staff of
Hughes Research and Development Laboratories.

College Expenses Earned

... and

Present Salaries

The chart shown here represents the percentage of undergraduate college expenses
earned-by present salaries at Hughes. The
net result of this comparison is, that the
higher the present salary of the individualthe more he earned while an undergraduate.
College jobs included baby-sitting, "hashing", collecting laundry, lawn -mowing,
car-washing, etc., etc. One scientist included in his list of college jobs-"Walking
the Dean's rheumatic bulldog."

In the Hughes laboratories more than
half of the engineers and scientists have
had one or more years of graduate
work; one in four has his Master's; one
in i 5 his Doctorate. Our research program is of wide variety and scope,
affording exceptional freedom as well
as superior facilities for these people.
From every standpoint, it would be
difficult to find a more exciting and rewarding climate for a career in science.
Too, we are continually stepping up
projects which will insure success in
commercial as well as military work.

Hughes is pre-eminent as developer and
manufacturer of the electronic armament control system now standard
equipment on all Air Force all-weather
interceptors. Our program also embraces ground systems radar, the Hughes
Falcon and other guided missiles, automatic control, synthetic intelligence.
Projects of broader commercial and
scientific interest include research in
and manufacture of semiconductors;
electron tubes; digital and analog computation; data handling; navigation;
production automation.

r

The Laboratories now have positions open for all
phases
of work on ground and airborne digital
Scientific Staff Relations
computersfrom logical design to production
_j engineering. Why not write us?
L
RESEARCH AND DEVELOPMENT LABORATORIES

HUGHES

I

I

HUGHES AIRCRAFT COMPANY
Culver City, Los Angeles County, California
86
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HUGHES
MEMOTRON®
... a

new concept in retaining transients

Provides an instant and convenient
permanent display of transients
Displays traces at high brilliance
indefinitely, until intentionally erased
Permits display of successive writings
Eliminates waste of time and film
by eliminating need for taking
superfluous photographs
Can be used as a curve plotter at both
high and low writing speeds.
MEMOTRON is exclusive with Hughes.

It is the only cathode ray tube available
which makes it possible to combine, in a
single piece of equipment, the permanent
writing characteristics of a pen recorder
together with the highfrequency response of
a cathode ray oscillograph. MEMOTRON is
already incorporated into equipments serving
important laboratoryfunctions in many of
the country's leading electronics research
and manufacturing centers. Descriptive
Product literature is available upon request.

r
An application of the MEMOTRON
is a commercial oscilloscope
manufactured by Advanced Electronics
Corporation, Los Angeles. MEMOTRON
has an over-all length of t 8 t s inches,
inches.
and a neck diameter of
It can replace most conventional
5 -inch tubes without revision of
space requirements in the equipment.

a/

Illustrated:

a

representing

technique for plotting a family of curves.
coupled circuit with varied parameters.

a

----J

Hughes Products engineers are available for consultation on special
MEMOTRON applications. For literature write to address below.

r

HUGHES PRODUCTS
A

DIVISION OF THE HUGHES AIRCRAFT COMPANY

L

J

ELECTRON TUBES
HUGHES PRODUCTS
Los Angeles 45, California
©1956, H.A.C.

ELECTRONICS
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cathode material

100% stronger than Cathaloy P-50, ideal for ruggedized tubes
of sublimation and grid emission troubles; low interface impedance
Available in seamless, Weldrawn' and Lockseam* forms

Free

Latest addition to Superior Tube's
family of Cathaloys is Cathaloy P-51
passive cathode material with
entirely new properties.

-a

NEW INGREDIENT

Cathaloy P -5I is similar to Cathaloy
P-50 in chemical composition and electrical characteristics. But the addition of
approximately 4% tungsten greatly increases its strength.

HIGH HOT STRENGTH

Tests prove that Cathaloy P-51 is twice
as strong as Cathaloy P-50 at operating
temperatures. This means it is especially
useful in ruggedized tubes. In all tubes,
it reduces the risk of failure from shock
and of bowing. As with all Cathaloys,
the composition of Cathaloy P-51 is
carefully controlled by Superior. Every
melt is checked in an electron tube
before being approved for production.

UPGRADE YOUR TUBES

Cathodes made from Cathaloy P-51 are
available in either seamless, Weldrawn
or Lockseam form, and can be fabricated
to your exact dimensional specifications. Write for technical information.
Superior Tube Company, 2500 Germantown Ave., Norristown, Pa.
*Manufactured under U.S. patents.
NOTE. Cathaloy is a trademark of Superior
Tube Co., Reg. U.S. Pat. Off.

«.5%uveriorTuóe
The big name in small tubing

NORRISTOWN, PA.
Johnson & Hoffman Mfg. Corp., Mineola, N.

88

Y.-an affiliated

company making precision metal stampings and deep -drawn parts

Want more information?
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last page.
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Directly

Airpax Magmeter, indicates frequency
directly. A resistor in series with the meter
calibrates the circuit when it is installed.
Once adjusted, the Magmeter holds the calibration for long periods of time to at least
2% of full scale.
The Magmeter is completely contained in
a can 1 1/4 inches high and 11/2 inches in diameter with a standard octal base. This compact component weighing only 3.4 oz. can be
used wherever frequency is measured: in test
equipment, AC servos, speed indicators and
controls, and power frequency regulators.
You probably have an application in
which this one component can replace considerable circuitry. We have a detailed data
sheet ready for you, just write to

CHARACTERISTICS
RANGE: 0 to 500 CPS (other ranges
available on special order)
ACCURACY: ±2% of full scale plus
temperature variation of 500 ppm/C
WAVEFORM SENSITIVITY: less
than 1% change in indication for sine,
triangular, and square waves of same
rectified average value
SHOCK: 30g shocks of 11± 1 milliseconds duration in each plane, case
clamped

VIBRATION: 10g in each plane at 10
to 55 CPS, case clamped
TEMPERATURE: -55C to +72C
operate; -65C to +85C storage
LIFE: comparable to that of a well
made transformer
ENCLOSURE: hermetically sealed

DESIGNERS

MIDDLE RIVER

-
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Magmeter is an entirely new product-the
result of Airpax leadership in developing
magnetic components. The Magmeter produces an output signal directly proportional
to the input frequency.
In the circuit shown, the 12AT7 dual
triode drives the Type F-948 Magmeter over
the rated frequency range of 0 to 500 CPS.
A 0-500 microampere meter, connected to the

ELECTRONICS

TC
,

Want more information?
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HEAVY DUTY, PRECISION REGULATED POWER SUPPLIES
FOR LESS THAN THE COST OF BUILDING THEM YOURSELF
Bench Model 50
0-500 VDC @ 0-500 MA

$415.00

These general purpose, heavy
duty power supplies save you
time, money and experimentation. They are tested, fully
guaranteed, now in use in
many leading research and
industrial laboratories and
manufacturing plants. You get
quick delivery, dependable
equipment ready for immediate
installation.

LAMBDA'S TWO WIDEST RANGE,
MOST VERSATILE POWER SUPPLIES

SPECIAL
FEATURES
Hermetically sealed oil filled
capacitors
Stable 5651 reference tubes
Easy -to -read 41/4" meters

Overload circuit breakers
(magnetic type)
Vernier high -voltage control
Time -delay tube protection

Rack Model 50-11

0-500 VDC Q 500 MA

SPEC

I

F

I

A T

C

I

O

N

S

105-125 VAC, 50-60 C, 800 W (max)

INPUT
CC OUTPUT NO. 1:

(regulated for line and load)

Voltage

Current
Regulation (line)
Regulation (load)
Internal Impedance
Ripple and Noise

Polarity

0-500 VDC (continuously variable)
0-500 MA (over entire voltage range)
Better than 0.15% or 0.1 V
Better than 0.5% or 0.3 V
Less than 2 ohms
Less than 8 millivolts rms
Either positive or negative may be grounded

(regulated for line only)
Internal Impedances:
Voltage Ranges
3,300 ohms (max)
a) 0-50 VDC (no load)
17,500 ohms (max)
b) 0-200 VDC (no load)

CC OUTPUT NO. 2:

LAMBID21_
1
1

90

$395.00

1

1

1

3

1

STREET

Better than 0.1%
Regulation (line)
Ripple and Noise
Less than 5 millivolts rms
Polarity: Positive terminal connected internally to negative terminal of
DC output No. 1
AC OUTPUTS

(unregulated):

Two outputs, isolated and ungrounded. Each is 6.5 VAC at SA (at 115
VAC input). Allows for drop in connecting leads. May be connected in
series for 12.6 V (nominal) at 5A, or in parallel for 6.3 V (nominal)
at 10A.
SIZES AND WEIGH7S:

Bench Model

SO

Rack Model 50-R

'

Size: 121/2" H x 22" W x 15" D
Weight: 110 lb. net; 158 lb. shipping
Size: 101/2" H x 19" W x 141/4" D
Weight: 89 lb. net; 140 lb. shipping

ELECTRONICS CORP.
COLLEGE

Want more information? Use post card on last page.
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"Pioneer"

-

one who
goes before
for others to follow."

IF WEBSTER IS RIGHT

Then Midland Has Don

-

i

It Again, this time with

glass hçIders for crystals
Permanent high vacuum attainable only with glass,
isolates the crystal from atmospheric factors

detrimental to dependable performance. Truly, here are
crystals designed with the future in mind

-

future requirements of application and design
future.
as well as the long life of the unit far into the

MANUFACTURING
3155 Fiberglas Road

COMPANY,

I

N

C

Kansas City 15, Kansas

World's Largest Producer of Quartz Crystals
ELECTRONICS-July, 1956
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In electronics ...
Proper choice of wiring material for
electronic equipment involves a critical decision. As a component, it
may well "make or break" product
performance or design. Fortunately,
there are guide posts to help you in
the selection of a qualified supplier.
Look for essentials
Look, first, for high quality. Look
for such essentials as full-sized copper, uniformly annealed and precisely stranded. Look, too, for insulations and coverings which have
been proven to provide good workability and long-lived dependability.
Then, look ... as your customers
presumably do ... for supplier of
responsibility. To qualify, such a

cables are basic

supplier should have (1) a thorough
knowledge of electronic wiring
problems, (2) engineering and research ability in the development
of special cable constructions and
(3) complete manufacturing facilities of modern design for the production of specification or custombuilt cables.
Rome Cable has all of these things
For some 20 years we have served
the electronic industry with complete satisfaction. Rome's high product quality and engineering ability

have gained wide recognition wherever exacting standards of performance are a requisite.

Fully approved
Rome Cable products, commercial
and military, are manufactured in
strict compliance with the requirements of approval agencies.
With Rome engineering and manufacturing experience, you get full
value from your electronic cable
dollar. We will be happy to serve
you. For more details, write for Bulletin TR -5.

ROME CABLE
ROME

NEW YORK

TORRANCE
92
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CUPE MAN
"XC" Plastic Film Dielectric Capacitors
The development of the Gudeman "XC"
capacitors provides high temperature capacitors that have exceptionally high insulation resistance, low power factor and low dielectric
absorption. No voltage derating is required
when used within a temperature range from
-65°C to +165°C. Bathtub and rectangular
case styles also are available.

Bathtub Type Military Capacitors
MIL -C-25 Types
CP53, CP54, CP55 Case Styles
Temperature Ranges:
-55°C to +85°C
-55°C to +125°C

Miniature Feed -Through Capacitors

The Gudeman Feed-Thru Capacitor, Types
271 and 272 is a three-terminal component
designed to be used for R. F. Interference
suppression in a manner similar to a low pass
filter. The typical insertion loss characteristics

for these Feed-Thru Capacitors when
measured in a 50 ohm line are in accordance
with MIL-Standard 220.

Military Capacitors
MIL-C-25 Types
CP70 Case Styles
Temperature Ranges:
55°C to +85°C
55°C to +125°C

--

Tubular Laminated Cardboard Capacitors
The 633 series gives extra protection in

extremely high humidity applications.
Paper Dielectric: Wax or Oil Impregnated
Resin End Seals
Temperature Range: -40°C to +85°C

THE

Dry Electrolytic Capacitors

ME and Printed Circuit Types
High Purity (99.99%) Aluminum Foil
Low Leakage
Temperature Range:
-30°C to +85°C

CDBEMANCOMPANY

Write for latest technical data Main Plant &

General Offices
340 West Huron St., Chicago 10, Illinois, Dept. C256
Mfg. Branches: Chelsea, Mich.; Sunnyvale and Monrovia, Calif.; Terryville, Conn.

Manufacturers of Electronic Components for Military and Commercial Applications,
ELECTRON ICS

-
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Just ask us for an alloy we haven't got
be delighted.

-

we'll

Because that's how each of the more than 112
resistance and electronic alloys Driver -Harris makes
had its beginning. Each of these highly specialized
alloys is custom-made
produced exactly to the
specifications of our customers.

...

The physical and chemical properties of an
electrical resistance alloy can be altered greatly by
a minute difference in its constituents. Often just
a few ounces to the ton can make the difference
you need.
One thing you can always rely on in any DriverHarris alloy: it is made to the most precise metallurgical checks and controls known to the industry.
It is these exclusive quality controls that have made
Nichrome V and Nichrome* the standard for over
50 years by which all other electrical resistance
alloys are measured.

Perhaps in a sense Nichrome is too well known.
For we don't want people to forget that we make
many other resistance alloys of sustained high
quality to meet other special needs. And that, as
we said at the outset, our engineers will be more
than delighted to start afresh tomorrow to devise
a new one, custom-made for you. Just tell us
as exactly as you can what you wish to accomplish.
NICHROME V and NICHROME
are manufactured only by

Driver-Harris
Company
HARRISON, NEW JERSEY
BRANCHES: Chicago, Detroit, Cleveland,
Los Angeles, San Francisco
In

Canada: The

B.

Louisville,

GREENING WIRE COMPANY, Ltd.,

Hamilton, Ontario.

T.

M. Reg. U. S. Pot. Off.

MAKERS OF THE MOST COMPLETE LINE OF ELECTRIC HEATING, RESISTANCE, AND ELECTRONIC ALLOYS IN THE WORLD
94
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KENNEDY ANTENNAS...
G
VANGUARD
ì'
THE WORLD'S LARGEST ANTENNAS COME FROM KENNEDY...

TRACKING ANTENNAS

RADIO TELESCOPES

TROPOSPHERIC SCATTER

RADAR ANTENNAS...

ven as you read these words, Kennedy is already building the antennas whose mission it will
be to track the earth satellite on its epoch-making
trip through space.
When launching day arrives, these mighty electronic sentinels will be ready to play their vital role
in this most momentous adventure of modern times.

Ael

IONOSPHERIC SCATTER

ANTENNA EQUIPMENT
o

D. S. KENNEDY & CO.
COHASSET, MASS.

-

TEL: C04 -120C

The British Electronics Industry is making
giant strides with new developments in a
variety of fields. Mullard tubes are an
important contribution to this progress.

Another

Mu/lard contribution
to high fidelity
The Mullard EF86 audio frequency
pentode is one of the most widely used
high fidelity tubes in Britain today. It
has been adopted by the leading British
manufacturers whose sound reproducing equipment is enjoying increasing
popularity in the United States and
Canada.
The marked success of this tube stems

Principal Ratings
Heater

6.3V, 0.2A

IW

Max. plate dissipation

Max. screen dissipation

0.2W

Max. cathode current

6mA

Characteristics
Plate voltage

250V

Screen voltage

140V

Grid voltage
Plate current
Screen current

-2V
3mA
0.6mA

Transconductance

1800 µmhos

Base
Small button noval 9 -pin

from its high gain, low noise and low
microphony characteristics.
By careful internal screening, and by
the use of a bifilar heater, hum level
has been reduced to less than í.5µ.V.
Over a bandwidth of 25 to í,000c's
equivalent noise input approximates
2

Supplies available

from:-

In the U.S.A. International Electronics Corporation,
Dept.

E-7, 81

Spring Street, N.Y.12,

New York, U.S.A.
In Canada Rogers Majestic Electronics Limited,

Dept.

1K,

Toronto

I

I-19 Brentcliffe Road,

17,

Ontario, Canada.

Mullard

i

MULLARD OVERSEAS LTD., CENTURY HOUSE, SHAFTESBURY AVE., LONDON, ENGLAND

Mullard is the Trade Mark of Mullard Ltd. and is registered
in most of the principal aot tees of the world.

96

µV.

When operated below í,000c/s, internal resonances of the EF86 are
virtually eliminated. Even at higher
frequencies chassis and tube socket
damping are usually sufficient to make
vibration effects negligible.
Supplies of the EF86 are now available
for replacement purposes from the
companies mentioned here.

ELECTRONIC TUBES

i&ietWz»areiriefteÍ.ew
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"A connector for practically every application"

.. that's why Cannon Electric is first in connectors.
More than 26 lines in 20,000 different assemblies and countless
"specials." Only a pioneer multi -contact connector

manufacturer and the largest exclusive connector
designer and builder in the world could make this claim.

Audio

MIISpeo

connects

cannon

Audio

Mil.Spec

FIREPROOF
AUDIO

MINIATURE

MIL SPEC

EXTERNAL POWER

RACK/PANEL/CHASSIS WEATHERPROOF
WATERTIGHT VIDEO COAXIALS HIGH VOLTAGE
HERMETIC SEAL

SWITCHING PLUGS

TEST JACKS

J:J

CANNON
FlECT01E

Please Refer to Dept. 120
Cannon Electric Co., 3208 Humboldt St., Los Angeles 31, Calif. Factories in Los Angeles; East Haven;
Toronto, Can.; London. Eng.; Melbourne, Australia. Licensees in Paris, France; Tokyo. Japan. Representatives and
distributors in all principal cities...see your Telephone Yellow Book.

PHELPS DODi

THERMALEZE
A PROVEN CLASS

"B"

FILM WIRE!

Dielectric twist performance establishes Thermaleze
as Class "B".

Suitable for Class "B" insulation system designs.
Over seven years' practical experience in coils,
motors, and transformers.

Essential balance of mechanical, chemical and
electrical properties.

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

FIRST FOR LASTING QUALITY-FROM MINE TO MARKET

98
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AGED DIELECTRIC TWISTS
Thermaleze vs. Conventional Class
AIEE Procedure

"A"

Wire

100.000

50,000

105°C

130-135°C

CLASS "A" WIRE

-3> N

SAMPLES UNVARNISHED

90

100

110

120

130

140

150 160

180

200

220

240

260

TEMPERATURE °C

NEMA twist samples aged in oven at various
temperatures following AIEE aging procedures

PHELPS ßIIDßEIIIFPPER PßUhhICÏß
CORPORATION

INCA MANUFACTURING DIVISION
FORT VNAVNE, INDIANe4
ELECTRONICS

-

July, 1956

Want mon Information? Use post card on lost pape.

99

New Taylor
Copper-Clad Laminates
now available in production quantities
After months of research and experimentation, Taylor
is now in production on two brand new copper -clad
laminates that give you opportunity to realize-on a
sound basis-the full potentials of printed circuit
construction.
Produced by an exclusive Taylor process that permits the use of readily available, high purity rolled
copper, these laminates are supplied in two gradesXXXP-242 Copper -Clad, with a premium quality
phenol paper base material; and GEC Copper-Clad,
with a superior epoxy glass base material.
Taylor makes both of these copper -clad laminates in
sheets approximately 37 x 49 inches ... in thicknesses
from .015 to .25 inches ... with copper on one or both
sides.
Whatever your experience with copper-clad laminates
. whatever your ideas on the subject ... it will be to
your advantage to find out just what the new Taylor
materials can do for you. Contact the nearest Taylor
for more information or for your
sales engineer
sample order.

Clad lam¡Hates

Taylor Copper Full Potential
theCircuits
WHe1 p Capitalize
of Printed
rolled

purity
e
use high
ity to
one,
of
proTaylor's abnlweights
oshree

{ooto

square

ofrmaterials that
ounces
meet in dustry

duction

ii1

Satis

sans..

s

factorilY
Rolled

uo

more

smoother
is

surface

and imperfeco
pinholesthickness '

copper

from pits niform
more

Result:

conductivity

lions`
at
etching
sacrifice iii
satisfactory
satisfa
Sistently
rates.

Co n

better

...

' '
p
-Clad provides
qualities for

GEC
r

electrical

and mechanical
hum tdtt Y

XXXP-242

intricate
chability. for

rang e.

up
e.
Superior
over wide
applications.
ov
1 Stability
temperatures
critical
soldering
electric°
High
t{ig
resistivity
resistance
and surface
F.
resistance
to 500
insulation
High
Hi9
strength.
etching.
bond
after
'ami^°te
to
Ready pu^chability.
opeer
copper-to-laminate
uniform
Good,
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High
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t° dip

d provides tfarm
punchings

Soldering
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resistivity
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to 500insulation resistance

Hl9 h

after etching.Permits easy
^ce opposite side.

a{

cirait

checking

bond

Strength'
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alignment on
uniform
Goodd,
Good,
,

TAYLOR FIBRE CO. Plants in Norristown, Pa. and La Verne, California
Atlanta
Boston*

Chicago*
Cleveland*
Dayton*

Distributors

Branch Offices
Philadelphia
Detroit*
Rochester*
Indianapolis
San Francisco*
Los Angeles
St. Louis
Milwaukee*
Rockville, Conn.
New York*

Grand Prairie, Texas
Houston

Miami
Toronto

*Teletypewriter service of both plants and these branches.

100

TAYLOR

Laminated Plastics'
Vulcanized Fibre

Want more information? Use post card on last page.
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WARM WELCOME
STEIWRRT

SW

ELECTROflICS

WARRER

a Division of Stewart-Warner Corporation
1300 No. Kostner Ave., Chicago 51, III.

Stewart -Warner Electronics today detects the presence of highperformance aircraft, identifies it as friend or foe and can provide
a warm missile welcome in an instant.
Research and development at Stewart -Warner Electronics have
produced these advanced systems. The program is still expanding,
as are the opportunities for the exceptionally well -qualified engineer.
Today as yesterday, Stewart -Warner Electronics safeguards our
skies with tomorrow's planning and production.

NEW WESTINGHOUSE
HIGH -POWER
SILICON RECTIFIER

4i5 amperes d -c..
300 volts

PIV

Highest power silicon rectifying cell commercially
available
that's the Westinghouse WN-5082!
Ambient temperatures present no heat problems for
these silicon cells-units operate in temperatures
up to 175° C. Curve below shows forced air-cooled,
three-phase bridge ratings.
This diode is ideally suited for railway, elevator, arc
welder, battery charger and other industrial
high -power applications.
Production quantities are available immediately.
For more information on the WN-5082, or any other
silicon rectifier requirements, regardless of voltage
and current, call your nearest Westinghouse
apparatus sales office. Or write Westinghouse Electric
Corporation, 3 Gateway Center, P. O. Box 868,
Pittsburgh 30, Pennsylvania.
J-09004

...

WN-50P2 CELLS
ON 5"x

5"x :á" ALUMINUM

PLATES

3-PRASE BRIDGE
500

WATCH WESTINGHOUSE!

400

WHERE B/G THINGS ARE HAPPEN/NG TODAY

300

a

200

100

0

102

20

90
110:
60
AMBIENT TEEÁ?ERi7URE, C

100:..

120
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from the
THE

102 -year

ELECTRONIC

world leader
in elevatoring

BRAINS
eiteguifflogerteiggp,,,e,e,

DIVISION

INTEGRATED

for
defense
electronics

THE

EXPERIENCE

,am--.M.k.i.gtette3Zej21

a proven source for research, development, manufacture and
maintelance of large-scale equipment and systems in the fields of:
missile guidance and control
gunfire control
radar and counter measures
simulators and training aids
communicatior
special electroiic devices

computers
ultrasonics
servomechanisms
magnetic amplifiers
testing instrumentation
electro -mechanical components

For engineering achievements, rely on engineering minded management-rely on Otis.
Write on your letterhead for 32 -page history and
facilities report.

======:,

[MAUR

COMPW

MORONIC DItIS101

Gilfillan pays off
MEMO TO

on

ability, not adaptability

EXPERIENCED ELECTRONIC ENGINEERS

Gilfillan needs both
experienced engineers and
recent graduates. The
significance of Gilfillan
advantages will be most
apparent to engineers who
have experienced a static
corporation system.
For example, Gilfillan does
not have a rigid hierarchy
of juniors, seniors,
supervisors and project
engineers that changes only
at fixed intervals, like
musical chairs.
On the contrary, Gilfillan
maintains a dynamic organization, with operations

under constant modification
to meet current research
needs. Capable engineers
advance from junior to
senior to supervisor to
project engineer status
more rapidly at Gilfillan
because this fluid, changing
operation means emphasis is
placed on ability --rather
than on adaptability to a
rigid system.
Gilfillan pays higher
salaries because, with
emphasis on doingrather
than on diplomacy, the
individual is literally
worth more, from the start.
You probably know
Gilfillan's reputation for
developing practical,
simplified solutions to
complete systems problems,
on time. It is directly due
to this Gilfillan method of
operating on a basis of
professional freedom,
rather than under ordinary
business methods.
104

THE ARMY'S CORPORAL: Prime contract for Basic Research and Development
-Jet Propulsion Laboratory of California Institute of Technology.
Prime contracts for Development (improvement and simplification or

ground and airborne electronic systems); and Production (ground
guidance systems and airborne electronics)-Gilfillan.

A man who stands still too
long at the same job level
is moving...backwards.
Find out how you can move
ahead --and have the
satisfaction of working
with whole problems, all
the way through to

on the Corporal Guided
Missile; the new Quadradar;
and whatever we can tell
you, under security, about
our many current research
and developmental prime
contracts. About the
growth of this 50 -year -old
company --number of plants,
facilities, and so on.

production --at Gilfillan.
You'll want to know about
other Gilfillan advantages:
our patent award program,
for example; tuition plan;
relocation assistance;
Gilfillan aid in publishing
papers over your signature.
About Gilfillan's record

Best way to get the answers
is to write R. E. Bell, Gil filian Bros., 1815 Venice
Blvd., Los Angeles, Calif.
A confidential conference
will be arranged. You'll
enjoy success at Gilfillan.

ifillan
Los Angeles

PRIME CONTRACTORS

FOR

COMPLETE SYSTEMS

Automatic Navigational Aids
Electronic Countermeasures
Airborne Radar
Radar Trainers
Guided Missiles
Want more information? Use post card on last page.
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where you need

-performance that's

-over-all size that's

small

-think first of
Yes, we offer miniaturization, all right

LEACH relays

... for example,

our new System Designed Avionic Relays require
only a fraction of the space needed by round cans. A
designer's dream right there ... but that's not all. In

a

o

achieving such space saving-vital in today's electronic, aircraft and missile circuits-we haven't sacrificed a single bit of Leach's famous reliability; you
can still stake your system's success on a Leach relay.
Our offer is this: buy any of the new System Designed Relays (or any other Leach unit, simple or
complex), and test it against any similar relay on the
market. You'll learn in your own laboratory why the
electronic and electrical industries have learned to
specify Leach when system reliability is a must.

I

irjg

oa,e4,

>:

u``"

J,

I

391)

411Etee

`

1

it

Contact arrangement
Operating voltage

9220

9226

9230

4PDT

6PDT

4PDT

18-30 VDC

18-30 VDC

18-30 VDC

Contact rating at 28 VDC

System designed relays...Leach's newest line

Resistive

5

... every relay checked by mass spectrometer
OPTIONAL LEADS ... solder terminals, potted leads or plug-in bases
SQUARE CANS ... 20% more relays can be installed in the space

amp

5

amp

10 amp

1.5 amp

1.5 amp

7 amp

250 ohms

200 ohms

150 ohms

Continuous

Continuous

Continuous

.25 lb.

.25 lb.

.5 lb.

1.3x1x1.7

1.5x1.5x1.7

1.7x1.7x2.6

Inductive

HERMETIC SEALING

Coil resistance

Duty

required by round cans
Weight

... vibration and shock properties exceed the
requirements of MIL specs

SHOCK RESISTANCE

HIGH TEMPERATURE

...

dependability assured at 120°C ambient

Case dimensions, inches
1

The latest Leach Relay Catalog is your best starting point when selecting ANY
relay-industrial, electronic or aircraft. SEND FOR YOUR COPY TODAY.

CORPORATION

LEACH RELAY DI VISION
5915 AVALON BLVD., LOS ANGELES 3, CALIFORNIA

DISTRICT OFFICES AND REPRESENTATIVES IN PRINCIPAL CI TIES OF U.

ELECTRON ICS
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every operating situation!
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INp TRIA SLIDES
INDUSTRIAL

,,

i

<.;

.
1
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,
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for
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accessibility
space saving
speedy maintenance
Grant Industrial Slides afford substantial, practical mountings for nearly
all types of assemblies-electronic, hydraulic, pneumatic, mechanical.
They allow quick access ...the pivoting types permit testing or work on
underside as well as top of chassis ... also provide for quick release of
chassis for bench servicing. Slide mounting usually eliminates need for
rear access doors and rear aisles-a very important saving of space.
Grant slides are soundly engineered, durable and dependable.
Load capacities range up to 500 lbs. and more.
Grant engineers and representatives in all important industrial areas
offer specialized experience-will aid in working out custom variations to
adapt standard slides to especially exacting requirements.

semen,

awn

......,..

a....

Ask For
This Important
Working Data
The Grant Industrial
Slide Catalogue is a
working manual on
built-in accessibility.
Ask us to mail your
free copy.

a nt

INDUSTRIAL SLIDES
Grant Pulley and Hardware Corporation
31.73 Whitestone Parkway, Flushing 54, N.Y.
944 Long Beach Avenue, Los Angeles 21, Calif.
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For industrial and high temperature

applications!

power diodes!
Operating temperature range:

-55

C

to

+150

C

PIV ratings from 50 volts to 600 volts

Rectified

DC

current range: 100 ma to 1.25 amperes'
'Mounted

on

cooling fins.

AND PIG TAIL LEAD CONSTRUCTION

PRODUCTION!

ALL-WELDED
HERMETICALLY SEALED
-SHOCK-PROOF
HOUSING.
No solders or fluxes
used in sealing.

TWO STYLES AVAILABLE

International silicon diodes are the result of
3

Standard type for
Industrial Power Supply

years experience in the development of advanced

Application.

rectifie products...all manufactured

to the highest standards

Extra Low Leakage type

for magnetic amplifier
application.

of -eliability in the industry! INTERNATIONAL RECTIFIER...

the complete line -SELENIUM -GERMANIUM -SILICON

a world of diffc.rcnI,.

throughrcaearch:

International
Rectifier
ON
POR
CC
A

R

EXECUTIVE OFFICES: EL SEGUNDO. CALIFORNIA
NEW

YORIf 132

E.

7'

TH

T
PHONE OREGON 8-6281
I

3T., TRAFALGAR 9-3330 CHICAGO: 205 W. WACKER 03., FRANKLIN 3.3889

IN CANADA: ATLAS RADIO CORP., LTD., 50 WINGOLO AVE. W., TORONTO, CNTARIO, RU 1.6174

T

WORLD'S

LARGEST

SUPPLIER OF

I N

DUSTItIAL

riI

ETALLIC IIECTIFIEItS

\

putting IDEAS

to

work-research at IBM

Multi -Stable Work Horse: By employing a non-linear
load, new circuit permits two transistors to do the
work of ten. IBM Bulletin No. 200.
Self-Complementary: New Gas Tube Counter subtracts by adding. IBM Bulletin No. 201.
The Soft Touch: Ultrasonic cutting at IBM permits
devices to be cut from hard, brittle materials within
0.0002".
For bulletins, write to Dept. EL -7, IBM, 590 Madison Ave.,
N. Y. 22, N. Y.
TOP

Or TUBE

Gas Tube Counter
Schematic

Multi -Stable Work Horse

The Soft Touch

As the size and complexity of IBM products increase, we are faced with growing

numbers of components-which means
increased cost. As part of our continuous
search for improvement and ways to
reduce the number of components, Robert Henle, one of our Transistor Circuit
Research people, undertook to get more
work out of a given number of transistors. The result is a two-transistor,
multi -stable circuit employing feedback
controlled by a non-linear load. Junction
transistors are naturally suited to this
new kind of circuit.
50

SIA

asco

-I3
311

RE3ET

13v1

130

'Si,
01

30
13A

13A

1311

a11

IM
ºA
311

-300

10 Stable State Circuit

A full report on this new idea from
IBM contains eight full -page circuit diagrams in addition to mathematical anal-

yses of the operation of the circuit.
Write for your copy of IBM Bulletin
No. 200.

Self -Complementary

Accounting machines these days must
be able to do everything-even make
decisions. In order to get a machine to
do more in a day's time with little or no
increase in operating cost, IBM Component Research people studied the idea
of using a multi -cathode gas tube. It's
good news that they came up with an
attractive approach, which Robert Koehler, of our Device Development Group,
then reduced to practice; it operates
faster than its electro -mechanical predecessor and, furthermore, with simple circuitry, can subtract by adding. It can
read out in true number form both positive and negative balances. This is possible because a number stored in the tube
may be transposed to its 9's complement
(i.e., value subtracted from nine) by a
single electrical pulse.

If you'd like more information on the
basic principle, physical arrangement of
parts, and typical problems solved, write
for IBM Bulletin No. 201. If you are
fascinated by the theory of numbers, we
recommend this Bulletin.

Laboratories at Endicott, Poughkeepsie and Kingston, N. Y., and San Jose, Calif.
DATA PROCESSING
108

ELECTRIC TYPEWRITERS

TIME EQUIPMENT

MILITARY PRODUCTS

Want more information? Use post card on last page.

In some of our studies of new components, at the IBM Research Laboratories
at Poughkeepsie, it is necessary to make
many different, small and intricately
shaped parts from brittle materials. Following the conventional approach, each
of these parts would require laborious
and costly machining and fabrication.
We turned to ultrasonic cutting; with
this tool we can make any shape or size
component in approximately a minutewith an accuracy five times greater than
previously possible! The ultrasonic cutter has helped us progress faster in our
development of new devices. RESEARCH
at IBM means IDEAS at work.

TOOL

s

L

/QUID ABRA5/ rE

WORK

ULTRASO N/CELLY
V/GRATED MEMBER

..

WORK

TOOL
L

lQU/O ABRASIVE

SUPPORr

Schematic of Impact Grinder

To learn more about career opportunities available at IBM, write, describing
your background, to: W. M. Hoyt, IBM,
Room 407, 590 Madison Avenue, New

York 22, N.
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INTERNATIONAL
BUSINESS MACHINES
CORPORATION
July, 1956

-

ELECTRONICS

44

today's most stable voltage control device

silicon junction zener reference elements

No voltage control device yet developed compares
with the lifetime service and extreme accuracy of

HOER

BEMICONDUCTO

REFERENCE

rugged National Semiconductor Silicon Junction

ZENER REFERENCE ELEMENTS
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Zener Reference Diodes and Elements. Precision-
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built to withstand severe shock, vibration,
acceleration, humidity and altitude conditions,
these miniature units have a temperature

15

coefficient as low as 22..001% per °C- operate
predictably and efficiently from -05°C to
+200°C! Today, NS Zeners give trouble -free
service in analog computers, missiles, power

+150
250

250

=.001t

o01t
..

SAee,a(e values based on en

'Rated .11 Sma and 25`C

supplies and scores of other applications
requiring critical voltage regulation over a wide

temperature range. Dependable NS Zeners

BricONDTJCTOR
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be the answer to your critical voltage regulation

needs, too. Write today for complete details.
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Transistorized telephone
summons you with a mu

¡cal tone

Above: Experimental model resembles regular "500"
set; the only visible departure is a louver in the base
through which the musical tone is radiated.

Bell scientists have developed a new musical tone
device which may some day replace the telephone bell,
if it meets technical standards and customers' approvals.
Because the musical tone equipment uses transistors,
the tones will be transmitted with the same amount of
power required to transmit a telephone conversation
considerably less than is needed to make a telephone
bell ring.
The experimental telephone sets resemble the current "500" sets; the only external difference is a louver at the side of the base through which the tone is
radiated by a small loudspeaker mounted inside the
telephone's base.
Tests have shown that the musical tone can be heard
at great distances. It stands out above general room
noise and can be distinguished from such sounds as
ringing of doorbells, alarm clocks, and home fire alarms.
This new low-power signaling technique is expected
to play an important part in the electronic switching
system now under development at Bell Laboratories.

-

BELL TELEPHONE LABORATORIES
World center of communications research and development

Above: Bell ringer has been displaced
by a small loudspeaker in transistorized
telephone. Left: L. A. Meacham heads
the team of engineers that developed
the musical tone ringer. Mr. Meacham
holds a B.S. in Electrical Engineering
from the University of Washington,
Class of '29. He became affiliated with
Bell Labs a year after his graduation.
In 1939 Mr. Meacham won the "Outstanding Young Electrical Engineer"
award of Eta Kappa Nu.

CHASE®

NICKEL LEADED
COMMERCIAL
BRONZE

For making
STRONGER PRODUCTS

that have to be machined!
This is the high -strength leaded commercial
bronze you have been looking for! It has 27 percent higher tensile strength, 20 percent higher
yield strength than Leaded Commercial Bronze,
yet has a machinability rating that is 80% of that
of Free -Cutting Brass.
Chase Nickel Leaded Commercial Bronze is a
moderately priced alloy for making longer -lasting
pole line hardware, electrical fasteners, nuts, bolts,
and other bronze products that require added
strength. Order Chase Nickel Leaded Commercial
Bronze today. It's available in rod form-round
sizes from 1/4" to 1" diameter, hexagonal sizes
from 1/4" to 7/8".

Chase,
BRASS

COPPER CO.

&

WATERBURY 20, CONNECTICUT

SUBSIDIARY OF KENNECOTT COPPER CORPORATION

"IN

THE

CHIPS"-a Chase movie showing

Brass Rod and

Wire at work. Every machine shop can benefit by showing
it. Loaned free on request.

The Nation's Headquarters for Brass, Copper and Stainless Steel
Atlanta

LeAngeles

.

Baltimore
MHwerkee

Boston

Minneapolis
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-easy

because D -B units are built without the
usual sources of error. You get perfect parallelism between slot and waveguide axis... between
probe travel and waveguide axis. The waveguide
is precision -formed in one piece to provide a
uniform path for measured waves, thus minimizing residual VSWR. You can use any D -B slotted
line to measure adjacent frequency bands.

It's easy to obtain
Precise Measurements

with

a

D -B

Merely substitute different -size waveguide
blocks and probes-the alignment accuracy is
guaranteed to remain unimpaired.
Check the unique features below for further
proof of D -B convenience and exceptional accuracy. Literature on request.

Standing Wave Detector

DD broadband probe requires no
tuning across its allocated band.

Super -flexible miniature coaxial
probe cable eliminates 90% of noise

Exceptionally convenient operation.

due to conventional cable.

5

-point kinematic

carriage suspen-

linearity of

sion assures maximum
probe motion.

Each broadband probe contains a
second harmonic trap which eliminates measurement errors.

Stainless steel ball bearings, precision ground and spring loaded for
perfect alignment.

Vernier scale permits reading of
probe travel to.01mm without mounting costly accessories.

Lever control for continuously vari-

able speed drive. Changes knob
speeds from "vernier" to "fast,"
saving time during quick measurements.

Non -rocking

instrument support on
leveling screws. Enables quick
alignment with other test equipment
3

in use.
Zero slope adjustment by means
of two adjusting screws.

Large, convenient tuning knob is
stationary, leaving eyes free to

watch indicator.

Interchangeable
Each

DE

M

O

R

N

A

Y-

780 SOUTH ARROYO PARKWAY

112

B

O

N

A

ROI

PASADENA. CALIFORNIA

Want more information?

waveguide blocks.

realigns perfectly to probe

travel in

a

few seconds.
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FILTRONS NEWEST SUBMINIATURE FEED-THRU CAPACITOR
SETS A NEW STANDARD OF RF ATTENUATION PERFORMANCE
For the first time-a complete line, ratings
D for
5 AMPS & 10 AMPS, continuous duty
internal circuit design .. speci© Advanced
ally processed impregnant

© Meets
Spec MIL -C-11693
suppression capacitors

internal circuit arrangement, precision
mechanical components, and a specially processed
silicone impregnant combine to afford outstanding
electrical characteristics and stability-unobtainable in
conventional feed-thru capacitors ordinarily used for
interference suppression in electronic equipment.
Basically, FIL -CAPS are a four -terminal network inserted in the current -carrying line. The power line to
be filtered must be broken, and each end connected to
an insulated terminal of the capacitor. The feed-thru
ground -plane mounting prevents mutual impedances
between input and output terminals. The FIL -CAP de-

sign includes compression glass insulated terminals,
and milled flats on the threaded mounting neck, to
prevent rotation during installation and under service
conditions.

0

,

An unusual

rT

60

o
zó
40

CURVES IDEAL FEED-THRU CAPACITOR
RF ATTENUATION IN A
50 OHM SYSTEM AS
tfif
PER MIL -STD

-220-\'

'

(proposed) for

Closely matches theoretically ideal attenua-

tion characteristics

Type FV is rated for 5 amps AC -DC continuous operation, and Type FX is for 10 amps AC -DC continuous
operation. Both types are available in operating voltages of 100, 200, 300, 400 and 600 volts DC; 125 and
250 volts AC; 0 to 400 cycles.

All FIL-CAP subminiature feed-thru capacitors are
100% tested and inspected before shipment.

--- -

MF

zz

O pMF

20

OOOM

tW-

Q

NOTE

+ TYPICAL

DIPS, INHERENT
FEED-THRU CAPACITORS

IN

db=20 Log 50Trfc
I00KC

IMC

IOMC

FREQUENCY
If your requirements call for greater attenuation than is
obtainable with feed-thru capacitors. Filtron also manufactures a complete line of RF interference filters. More than
5000 filter types are offered for military, industrial, nuclear
and commercial applications. Filtron is the world's largest
Main Plant, Flushing, New York

I

I

(1 (1

1

((((

(

I000MC

100MG

manufacturer of RF interference filters. Details and literature
furnished on request.
For complete engineering data and installation diagram, ask
for Filtron Catalog FV, and FV Supplement for FIL-CAP equivalents to MIL -C-11693 military designations.

-
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einter CO.,

INC., FLUSHING, LONG ISLAND, NEW YORK

PLANTS IN FLUSHING, NEW YORK, AND CULVER CITY, CALIFORNIA
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ELECTRON TUBES
SEMICONDUCTOR DEVLC S

l )A'l'A

BATTERIES
TEST EQUIPMENT
ELECTRONIC COMPONENTS

X

613

Flying -Spot Cathode -Ray Tubes

TUBES

FERRITE CORES

foi DATA PROCESSI

.

RCA-5AUP24, -5WP15, -5ZP16

SEMICONDUCTOR DEVICES

all

.

feature fine spot, high resolution, aluminized
screen, electrostatic focus, magnetic dellºction; for
film, strip, sheet, or card reading. Transcriber

Kinescope

4G

...

RCA-5WP11 especially

signed for use in kinescope film recording.

Display Storage Tube
RCA -6866

de-

..

produces non -

.

flickering display of stored information ...extraordinary brightness
of about 1750 foot -lamberts

..

.

writing gun
viewing gun ..
electrostatic focus and deflection
good resolution in halftones.
.

.

.

.

numter rf yEars ago. RICA `> introduced a group of electron tL3es
designed. n>Ieiuf&ciured, zncl tested specifically for compute- servi:es.
These h..ber, w-i:r1 maintain their emission capabilities after lung
periods if SFera-rn under cutoff conditions, and therefore provide
good cotsisle-1cy cl plate current during the "on" periods, have been
instrunnitE n the design cf many new and improved data procesng
devices. Cc -inu
this 'pattern of progress"-RCA is :onsta-tly
explorir the rep cements of da`a processing and computer appli:ations. CLrren.ly, P.A offers tubes, ferrite cores, and semicondurtor
devices or these !ervices. Look to RCA for new developnents End
progress in -he fie d of da -a processing.
A

.2

Radechon .. barrier -grid

.. RCA -6499

storage tube ...
for use in variety of informationprocessing systems
digital
or analogue information may be
stored for periods controllable
from microseconds to minutes

...

."read-out" rate same as or
different from "write-in" rate.

r;

Graphechon ... RCA -6896/

... electrostatic ciarge storfor use in scan -conversion equipment
writing gun
reading gun
magnetic deflection
electrostatic focus.
1855

age tube

k

...

...

...

...

Computer Storage Tube
.RCA -6571... single beam

3

type for use in binary -digital
computer systems
electrostatic focus and deflection.

...

114
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FOR DESIGNERS
RCA TYPES FINDING WIDE APPLICATION WITH COMPUTER EQUIPMENT
Miniature
types for

RCA -5823*

RCA -5726*

glow -discharge triode, cold cathode type for use as a relay tube in "on -off'
control oflow-current circuits.

.

dc amplifier circuits.

pendable performance

is paramount uncer
conditions of shock and
vibration.

RCA -2D21*

heater -cathode
. thyratron,
tetrode type. Can be operated in high -sensitivity
relay -control circuits directly from a high vacuum phototube.

thyratron, negative -control
heater-cathode tetrode type; for relay applications such as in counter -circuits where low
heater -current drain and short deionization time
are important considerations.

low -mu twin power triode designed for use in

twin diode intended for
applications where de-

.

RCA -5696*

Multiplier

RCA -6080*

"Trigger"
circuits

Phototube

for
light -operated
relay circuits
RCA -931-A*
a 9 -stage,

-

...

is
photosensi-

tive tube of compact
design; suited to scan-

...

beam power tube
RCA -25L6 -GT*
where requiremetts are for high power
sensitivity at relatively low plate and
screen potentials

ning applications in data-processing devises.

*For data on there types see your RCA Tube Handbook HB -3.

RCA HIGH -QUALITY TRANSISTORS
RCA high -quality transistors are the result of years of
experience in research, development, and production
of solid-state materials and devices. Rigid standards
of quality control assure exceptional uniformity of
characteristics and stability throughout long life.
Several new types are under development for specific
computer applications.

O
egl

FERRITE CORES

TRANSFLUXOR

co

RCA -219M1 ...0.55 -ampere -turn -drive, 165 -millivolt output ferrite core;
RCA -216M1
0.95 -ampere -turn -driva, 200-millivolt output ferrite core. Both
are turoid - shaped types, characterized by hysteresis loops which provide
reversal of magnetic -flux polarity when the correct current combination from
two associated magnetized windings are coincidentally energized.

...

...

A

ELECTRON TUBES PRODUCED
SPECIFICALLY FOR LONG -LIFE

RCA Day. No. XF-1501 TRANSFLUXOR
originated by RCA, is a switching ant storage device utilizing a ferrite core. It can control the transmission of ac
power according to a level set by a single pulse and furnish an output determined
by the stored pulse for an indefinite length of time.

For sales information on RCA tubes, ferrite cores, and
semi conductor devices for your specific equipment designs, call the RCA Field Representative at the district

RCA -5915
pentagrid

amplifier

IN COMPUTER SERVICE

RCA -5964

RCA computer -type tubes are designed, manufactured, and carefully
tested to assure long term dependability and stability of operation in

"on -off" electronic computer control
applications. All are miniature tubes
of the heater -cathode type. The
5963, 5964, 5965, 6197, and 6211
are primarily designed for frequency -divider circuits, the 5915,
for gating circuits.

RCA -5965
medium -mu

twin
triode

medium -mu

twin
triode

RCA -6211

RCA -5963
medium -mu

twin
triode

o

medium -mu
twin
triode

office nearest you.
EAST:
HUmboldt 5-3900
744 Broad Street
Newark 2, New Jersey
MIDWEST: WHitehall 4-2900
Suite 1181, Merchandise Mart Plaza
WEST:

RCA -6197
power
pentode

Chicago 54, III.
RAymond 3-8361
6355 East Washington Blvd.
Los Angeles 22, Calif.

data on any of the RCA products shown here, please
write RCA, Commercial Engineering, Section G-19R
Harrison, New Jersey.
For

Tube Division, Harrison, N.J.

RADIO CORPORA TION of AMERICA

Semiconductor Division, Somerville, N.J.
Components Division, Camden, N. J.

ELECTRONICS

-- July,

1956

Want more information? Use post card on last page.

115

..YOU SHOULD KNOW
THERE IS

A MORE ACCURATE

VO M
11/2% accuracy

.

mirror scale
to eliminate any possible parallax
and give you readings with the same
laboratory accuracy that is built
into the instrument.

waT
i#IGH VOi.TS
CAUTION ON

00
r---126000

MODEL 630-A

$49.50

--60
12

OUT
PUT

-3

This VOM is truly what laboratories
buy when they must have the best.
Model 630-A is prized in
782 industrial laboratories
115 research laboratories
237 development laboratories
and is owned by over 300 engineering
consultants and used for critical production
line testing and in the maintenance of
automation equipment by over 1100
manufacturers of all types of products.

TRIPLETT FEATURES:
1/2% resistors-molded mounting for resistors and shunts
allows direct connections without cabling. (No chance for
shorts-longer life and easy -to -replace resistors in their
marked positions.) King sized recessed knob for the single
selector switch for both circuit and range-just turn and
make reading.
Resistance ranges are compensated for greatest accuracy
over wide battery voltage variation.

TRIPLETT
ELECTRICAL

33 RANGES:

INSTRUMENT

COMPANY
Bluffton, Ohio

12 D.C.-A.C. Volts (20,000 ohms per volt DC, 5000 ohms per
volt AC.); 5 Current Ranges; Resistance from .1 Ohms to
100 Megohms; Decibel and Output readings.

Burton braune advertising

T -------T

631
Combination

V-O-M-VTVM

630 -NA
For Best Testing
Around the Lab,
Production Line
or Bench

I

630

I

The Popular

Al I -Purpose
V -O -M

630-A
A Good Lab and
Production Line
V -O -M

j

I

310
The Smallest
Complete V -O -M
with Switch

j

630-T

666-HH

For Telephone

Medium Size
for
Field Testing

Service

625 -NA

j

666-R

The First V -O -M

I

Medium Size

with 10,000
Ohms/Volt AC

with

630 Features

15-8028)
116
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corporation
Electrcnic Development & Manufacturing

ARNEGIE

AVENUE,

KENILWORTH,

Competent Engineering Representation Everywhere
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NEW

JERSEY

complete, competitive custom quotes from
voltage) to 250 KV
current.)
1000 Amperes
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MALLORY]

These contacts, for a utility circuit
breaker, look alike
but one costs
only half as much as the other, as a
result of consultation with Mallory
Contact Specialists.

...

How Mallory Contact Engineering
Balances Performance and Price
can be too good for their intended service. Detailed
study of a contact application, by Mallory engineers, often
uncovers ways to design more closely to actual requirements .. .
at substantial savings to the customer.
The contact pictured above is a typical example. Intended for
use in a circuit breaker for utility distribution lines, it originally
was designed with contacts made of heavy-duty silver ELKONITE®.
At first glance, this exceptionally long -wearing, high conductivity
metal appeared ideal to meet the customer's original specifications. But further investigation by Mallory contact engineers
revealed that while contacts had to operate with absolute
dependability, they did not have to function frequently.
On the basis of the actual frequency of service expected, Mallory
engineers recommended a change to a copper ELKONITE
an
alloy made of lower priced materials, and more economical to
produce. Overall savings to this customer amounted to a 50%
cut in contact costs. Moreover, there is no sacrifice in performance
for the specific application.
Chances are that consultation by Mallory on your own contact
applications can prove the source of interesting savings for you.
Mallory engineers are well qualified by years of experience to
analyze your requirements, to recommend materials from the
extensive line of Mallory alloys, and to assist in overall design
of contacts and assemblies. For a discussion, write or call Mallory
today.
CONTACTS

Mallory Contact Engineering
Offers Five Ways
To Improve Economy
1. The most effective contact material from
the extensive line developed by Mallory.
More economical alloys often can satisfy
actual service conditions.
The most economical contact design ...
for your purchasing, production and product needs.
3. The most economical backing material
... from a group of Mallory alloys developed for this use.

2.

4.
5.

The most economical backing member

design...in relation to contact and product design requirements.
The most economical method of assembly

of contact and backing member.
By coordinating all these important elements of
contact design, Mallory can help you put into
effect a long-range plan for cutting contact
cost and assuring peak performance.

...

MY

Expect more ...get more from
Serving Industry with These Products:

Electromechanical-Resistors

Electrochemical-Capacitors

Metallurgical-Contacts

Switches

Tuning

Rectifiers

Special Metals

P. R.

Devices

Vibrators

Mercury

Batteries

Welding Materials

MALLORY & Mint.

ALLAR

p. R. MALLORY & CO.,
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CROSS

TALK

CONSTRUCTIVE

... Manufac-

turers have become very adept at
shifting engineers from somebody
else to themselves. Migration has
been encouraged with every trick
in the bag, and particularly the alleged advantages of one geographical area or community over others.
We're realistic enough to know

that individual companies must
protect themselves against a manpower shortage, even at the expense of other plants. And some
engineers do indeed find greater
opportunity and a better way of
life by moving. But it should be
remembered that mere shifting
adds nothing to the industry's en-

gineering pool. Like electrons flowing into a circuit and then back
to a battery, there is no increase
in number by the action.
Several good plans which would
permit educational institutions to
turn out more engineers have been
suggested. Some companies are
using technicians to fill jobs formerly held by engineers, and upgrading the engineers. Steps such
as these hit the shortage where it
needs hitting.

...

QUOTES
AIEE's Morris D.
Hooven says engineers were considered palace nobility in the time
of the Pharoahs, notes that they
are now being invited into an "intellectual aristocracy."
He notes also that 68 percent of
all engineering students pass Selective Service deferment tests as
against a 53 percent national average, that less than 2 percent are
ELECTRONICS

-
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divorced as against the national
average of 25 percent and that
there are currently no electrical or
electronic engineers in jail in the
State of New Jersey.

EXPORT

One of the first
needs of underdeveloped nations of
Asia, Africa and South America in
moving toward an industrial economy and higher standard of living
.

. .

is adequate communications.

Inhospitable terrain rules out telephone cable in many cases. One
answer is radio -relay networks.
American firms should, at least
initially, find a ready market here
for equipment. We have had a good
deal of experience with such things
as multiplexing, scatter, uhf and
microwaves, and these all lend
themselves ideally to the problem.

...

TRANSITION
To those who
as boys wound wire on oatmeal

boxes, the world of waveguide
modes and fittings will always be
a little alien. And the transition
from lumped to distributed constants is still by no means over.
A ferrite plate with "hen scratchings" fired into it may turn out to
be the circuit of a distributed-constant phase-shift oscillator. Piezoelectric zirconate slabs laid side by
side may become a transformer if
driven by magnetostriction.
It is a wise engineer who can
pick up a missile component and
guess its function.

COLONELS AND CONTRACTORS . . . Walk into the Kittyhawk Bar of the Hotel Biltmore in
Dayton any cocktail hour and you
will feel right at home.
The air is full of conversation
containing such phrases as "cathode follower" and "output impedance."

LOOKING AHEAD . . . new materials*
Ceramics flexible enough to be used as insulation between coil
layers show experimental promise

Plastic mixed with ceramic and then boiled away during firing
produces an interesting new end product
Powdered metal wedded in an unusual way to plastic may
provide readily moldable permanent magnets
Silicones and epoxy resins in combination with still unpronounceable materials expand the horizon for insulation
*We're working on a Special Report
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ENT of transistorized radio
receivers occurred at almost
the same time in the United States
and Japan. Engineering developments and techniques in both hemispheres have paralleled to an
appreciable degree, but there are
differences in details.
Last fall, ELECTRONICS editors
were privileged to examine one of
the first foreign broadcast receivers
using transistors to enter this country. It was made in Japan by Tokyo
Tsuchin Kogyo Ltd., a licensee of
July, 1956
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Transistorized products include a table -model receiver, battery -op erated tape recorder, superheterodyne pocket receiver, regenerative pocket receiver and hearing aid. The portable receiver on facing page is not shown above

CIRCUITRY in

Japan

Characteristics of transistors, circuit designs of four
UMMARY
different types of broadcast receivers using from two to seven transistors,
a portable tape recorder and a hearing aid are disclosed

Western Electric. Some details of
the receiver and circuit were published in October (p 12) and December (p 174) issues.
More details of the design of this
portable receiver have now been
made available by Kazuo Iwama, director of the transistor division of
the company, and by J. Yasuda of
the engineering staff.
Five junction transistor and two
diodes are used in the "Sony" TR-55
portable. The r -f and i -f stages employ three npn junction transistors.
ELECTRON ICS

-
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The audio stages contain an npn
alloy -type junction transistor and a
conventional alloy -type pnp junction

transistor.
The main tuning dial is a friction -type vernier. In production, all
components are mounted on a
printed -circuit board and all the
connections are soldered in one dipping operation.
The complete circuit of the TR -55
is shown in Fig. 1. Transistor TR,
serves as the converter and oscillator, while TR. and TR. are the

first and second i -f stages respectively. Diodes, D. and D. are small
germanium types. One is employed
as the second detector and the other
as the complement gate of the age
circuit.
Transistor TR. and TR. comprise
the audio stages. The characteristics of these transistors are shown
in Table 1.
The intermediate frequency is
455 kc to obtain good image and i -f
responses.
The tuned winding of the ferrite 121

60
2T61

3K
1.6K

75K

15K

IOK

+

30

2762

2

-

0.01

5K

3

+

4.2K

-1r
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4-Audio circuits

of the

O

2761

and harmonics from the i -f output
stage and second -detector circuits.
The two windings occupy less than
half the length of the core.

The ferrite core is identified by

Converter Circuit
The converter transistor performs the functions of both mixer
and oscillator. The collector current
is held at about 1 ma by the 1,000ohm resistor in the emitter circuit
which returns to the -1 volt battery line.
The turn ratio of the oscillator
collector winding to the base tap
winding has been determined experimentally to obtain near -optimum injection voltage over the
band. This ratio is preferably tailored for each transistor. The opti -

Table I-Transistor Characteristics
2T51

Type Description
Collector voltage
Emitter current
Cutoff freq (mc)
fa Vc = 6 volts
Collector C

Ext base res

NPN Grown
Converter

2T52

Junction
I -F Stage

6

6

-1

-1

4

2.5

5

5

150

100

10

10

Current ampi a
Collector cutoff current
Vc = 10 volts

2T61

2T12

Audio

Audio

4.5

-4.5

NPN Alloy PNP Alloy
Junction
Junction

-1

1

0.7
40

^

u

40

mum injection voltage is about 0.1
to 0.2 at the converter base.
I -F Stages

The i -f transformers are of the
single -tuned type. These use a Ferrinver 403 ferrite pot core, the permeability of which is about 600
with its µo/tans about 2.5x10' at
500 kc.

The coils are enclosed in a copper
shield case whose dimensions are
about 1.2 cm square by 1.65 cm
high. The primary unloaded Q is
about 100 and loaded Q about 30 at
455 kc. Construction of the transformers, and coil data, are given in
Fig. 2.
Sensitivity of the receiver is
shown in Fig. 3A.
The two i -f stages are connected
in neutralized common -emitter circuits. Capacitors C. and C. are used
for neutralizing.
The first i -f stage is controlled
by age. This voltage is derived
from the output of the second detector, filtered by resistance of the
volume control and electrolytic capacitor C and then supplied to the
base of transistor TR, through the
secondary winding of the first i -f

transformer.
The collector current of the first
stage is about 0.5 ma with no
signal. It decreases with increasing
signal and the gain of this stage is
lowered as a result. The agc characteristic is given in Fig. 3B.
Diode D, complements the age, so
that the emitter potential of TR,
may be grounded when the input
signal level becomes large enough
to make the potential of base lead
i -f

0.97

Noise figure in db

10

0.95

10

10

Maximum rating (25C)

122
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seven -transistor receiver differ materially from those of the portable model

the type number Ferrinver 503, the
permeability of which is approximately 400 with its µo/tans approximately 3x10-5 at 1 mc. The
core is formed as a flat strip 12 cm
long. It is 1.8 cm wide and 0.4 cm
thick.
The five -turn secondary of the
antenna coil matches the high impedance of the tuned primary to the
low input impedance of the converter. This winding is adjacent to
the primary and is dsc 0.2 mm wire.
The antenna is so located in the
cabinet as to reduce feedback of i -f

Ic (ma)
Pc (mw)

+

100

\

7.5

mc.

Vc (v)

0.1

500

core antenna consists of approximately 80 turns of 0.08 Litz wire.
The unloaded Q is about 150 at
1

500

3.3K

30
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of TR, less than ground potential.

The output transformer matches
the 600 -ohm impedance of the output transistor to an 8 -ohm voice coil
impedance. The resistance of the
primary winding is about 90 ohms,
and this is employed as the stabilizing resistance of this stage.
Bypass capacitor C, should be
about 200 µf, but physical size
would be large. The small RC filter
circuit, C,, C6 and R, is employed
instead. This audio stage gain is
about 60 db at 1,000 cycles.
The second detector output feeds
a two -stage audio amplifier employing npn and pnp transistors in a
cascade connection which operates
class A, so that the source voltage
may be effectively used. The stability factor is good and the undistorted maximum output is about
14 mw.

Four penlight cells in series provide 6 volts and the total current
drain is about 14 milliamperes. The
life of the battery is estimated at
more than 100 hours.

Components in table model receiver are mounted on two printed -circuit boards, one for
audio and the other for r -f circuits

Deluxe Model
0005

The table model receiver shown
in the photographs operates from
three flashlight D cells. The battery
operating cost is estimated to be
less than 1/15 cent per hour.
This receiver contains seven transistors, two diodes and one varistor. The intermediate frequency is

F
200

y

2T-51

¡

0.02

jJ

2.2K

IFI A

200

i,

2T -5F2
I

1-r
1T-33

about 20 db.
Undistorted maximum output is
50 milliwatts. The loudspeaker is a
4 ,by 6-inch elliptical type.
The first three transistor stages
contain npn triode grown -junction
transistors for the mixer-oscillator
and two i -f stages. The audio signal
is handled by pnp alloy -type juncELECTRON ICS

-
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K

393

005

1

i

E,O

560

)1

455 kc.

Class B push-pull audio output is
used. At maximum rated output,
the total drain is approximately 30
ma. Idling current is 8 ma.
Two printed circuits boards are
employed, one for the audio circuits
and the other for the high -frequency circuits.
Sensitivity of the receiver is approximately 500 microvolts per meter. Adjacent-channel attenuation
is about 12 db. Image -f requency interference at 1,400 kc is approximately 25 db and intermediate frequency interference at 600 kc is

+130

20K
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FIG. 5-Pocket superheterodyne has circuit arranged so one transistor handles both

i -f

and audio signals
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in two -transistor pocket receiver
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FIG. 7-Complete circuit of battery-operated tape recorder called "Babicorder"

Positive feedback in the i -f stage
and reflexing seem to be the secrets
of operation. The circuit is shown
in Fig. 5. The i -f is 260 kc. The
receiver sells for about $30 in
Japan.
The second pocket receiver employs two transistors. One is a regenerative r -f stage and the other
an audio amplifier. As shown in
Fig. 6, two diodes handle demodulation.
Unlike many tube regenerative
stages, hand capacitance effects
were barely noticeable, an attribute
of the inherent low -impedance circuits involved with transistors. Sensitivity is about 5 millivolts per
meter. Output is about 1 mw.
Current drain at 3 volts is 2.5 ma.
This set is selling for about $15 in
kit form.

Midget Recorder
A transistorized tape recorder is
designed for voice recording and
uses standard t -inch tape in a special magazine. The circuit is shown
in Fig. 7.
The motor provides two tape
speeds, 1 and 34. At the slower
speed, one hour of operation is
achieved. Nine volts of battery sup-

FIG.

8-Single penlight cell powers circuit

of

tion transistors. Two diodes are
used for the second detector and
complement of the age circuit. A
varistor is used for improvement of
the source voltage effect and thermal variation effect of the output
circuit.
The antenna consists of a ferrite cored loop made of two cemented
ferrite rods 180 cm long 1 cm in
diameter. The effective height of
this antenna is greater than that of
a core loop antenna. The winding
ratio between the large antenna coil
and the converter base input winding is approximately 10:1.
The circuits of converter and i -f
stages are similar to those of the
TR -55 portable radio. The additional circuitry from the second detector to the loudspeaker is shown
in Fig. 4 for the TR -72 model.
124

hearing aid

Audio output of the detector is
applied through a capacitor to the
base of the first audio amplifier
2T61, then amplified and applied to
an audio driver stage having a
2T62. This drives a class B pushpull output stage having two 2T61

transistors.

Pocket Receivers

Quite small in size, two Japanese
receivers contain novel circuits that
seem to be high in signal -handling
efficiency. Both performed well
without any external antennas in
New York City.
One of these, a superheterodyne,
contains only three transistors. Its
sensitivity rating is about 1 or 2
millivolts per meter. Output to
hearing-aid type earphone is 1 milliwatt.

ply the motors and six volts feed
the transistor amplifier. Six transistors are used in the amplifier.
The bias oscillator contains two
transistors in push-pull. High frequency bias is 25 kc.
The overall signal to noise ratio
of the amplifier is 45 db at 1,000
cycles. Input is from a small dynamic microphone and the output
feeds a crystal earphone.

Hearing Aid
Three transistors are employed
in a low-priced hearing aid. The
stages are transformer coupled and
negative feedback is used. Input is
from a moving -coil microphone and
the output feeds a crystal earphone.
The complete circuit is given in
Fig. 8.
The sound pressure gain is above
40 db and maximum undistorted
acoustic power is 120 db. Output
level of the microphone is 78 db,
with 0 db = 1 volt per dyne per
cm' at 1,000 cycles.
Operating power is obtained from
one penlight cell whose life is estimated at 300 to 400 hours.-v.z.
July,
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TAPE Doubles Response
of DISK RECORDERS
Signals recorded on magnetic tape at 15 inches per second
SUMMARY
are played back at half speed to ordinary cutting head of disk recorder modified to run at 16 2/3 rpm. Playback at 331/3 rpm then gives full fidelity
By W. E. GILSON
University of Wisconsin Medical School
Madison, Wisconsin

high -quality tape
recording equipment makes it
possible to bring the entire audible
range of frequencies within the capabilities of the ordinary disk recorder cutting head. Assume that
a signal having a 15,000 -cps component is to be recorded on disk.
This signal is recorded on a magnetic tape traveling at 15 inches per
second. When this tape is played
back at 73- inches per second, all
THE ADVENT OF
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frequencies will have been cut in
half. Thus the original 15,000 -cps
component will now be 7,500 cps.
This may easily be recorded by an
ordinary cutter. To transfer the
signal to the disk at the proper frequency, it is necessary only to rotate the disk -recorder turntable at
one-half the desired playback speed.
When the disk is played back at its
normal speed, all signal frequencies will again be as they were
originally.
When a 15 -inch-per -second tape
recording is played back at half this
speed there is a moderate loss of

the higher frequencies, as shown in
Fig. 1. The drop at 7,500 cps on the
upper scale, which was 15,000 cps
on the lower scale when recorded,
is approximately 8 db with the
Magnecord No. 90 and Minnesota
Mining tape. The circuit in Fig. 2
compensates for this 8 -db loss at
15,000 cps and also provides a mirror image of the AES playback
curve for disk recordings. The approximation to this curve has a
variation of less than 2 db.
It was found essential to use a
tape recorder with a minimum of
wow and flutter.
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DESIGNING StorageUMMARY

Special cathode-ray tubes for storing information are useful
in frequency-bandwidth conversion, mti radar and data storage and analysis.
High -voltage power supply, video amplifiers, sweep and blanking generator,
focus -current regulator and staircase raster generator used with storage tube
are described. Typical use is tv transmission over telephone lines
of recording storage
tubes to record pictures or
other data with over 400-line
resolution and full dynamic range
has encouraged their use in many
applications including frequency or
bandwidth conversion, improved
radar moving -target indication,
data integration and analysis to determine energy distribution curves
of atomic radiation, and rapid storage of changing pictures to stop
ABILITY

-

motion and permit recorded information to be analyzed.

tibility of the tube to inhomogeneities of the focus field and external

Tube Characteristics

magnetic fields is more of a problem than with most other cathode

The recording storage tube is a
special cathode-ray tube available
with either magnetic or electrostatic focus and deflection. Since
the high voltage, normally 3,000
volts, is lower than for most tv picture tubes, the deflection sensitivity
is somewhat greater and the suscep-
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ray tubes.
The output when reading a
stored pattern is an a -m current
with a peak value up to 0.5 microampere. For circuit design this output is treated as a high-impedance
source shunted by an effective capacitance of about 20 micromicrofarads.
To operate the tube through its
write, read, erase and prime modes
it is necessary to switch voltages to
the storage element and control
grid. The speed of mode switching
is limited only by circuit considerations. Switching can be accomplished within a few milliseconds
with electronic switches or fast acting relay. A typical storage -tube
circuit to write and read at different scan speeds is shown in Fig. 1.
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The voltages for the tube elements, although interdependent, can
often be based upon the amplifier
B+ supply. The high -voltage supply should deliver approximately
nine times the maximum voltage
from the amplifier supply.
With a B+ supply of 325-v, the
high -voltage supply should be 3,000
v. Since the optimum voltage for
the decelerator and signal electrode
will normally be between 8 and 10
percent of anode voltage, a bleeder
output can be taken from the B+

1-Read, write and erase circuits used
with recording storage tube
FIG.

July, 1956
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Tube Equipment
By J. A. BUCKBEE

and

A. S. LUFTMAN

Senior Project Engineer
Raytheon Manufacturing Company
Waltham, Massachusetts

Chief Circuit Engineer

-150 v are

fed to the storage tube

mode -switching unit.

For read, the bias level is such
that the storage -tube cathode current will be approximately 3 to 5

FIG. 2-Regulated high -voltage
for storage -tube anode

supply

supply which will be variable between 240 and 325 v.
The storage screen potential determines the operating mode of the
tube at any instant. Typical voltages would be: for erase, decelerator screen potential; for prime, 15
volts; for read, between 6 and 10
volts; and for high scanning speed
writes, the same voltage as for
erase. Where slow scanning speeds
will be used during write or where
the tube will be used to integrate
many write scans, the screen voltage for this mode should be decreased to as low as 80 volts.

microamperes. The write bias is
adjusted for storage -tube beam
current cutoff. The erase -prime
bias is set for between 10 and 50
microamperes storage -tube cathode
current depending upon the length
of time the storage tube will be in
these modes. If the storage tube
will be in the erase and prime
modes for a combined time greater
than one minute, no more than 25
microamperes should be used.
The high -voltage supply must
minimize ripple or hum and should
provide good voltage stability with
line -voltage fluctuations. Since the
tube should never be operated with
cathode current exceeding 1 milliampere, a low -current r-f supply
may be used. Figure 2 illustrates
a typical r-f voltage supply.
The method of control compares
the high -voltage output with a

Table I-T_me Allocation for
Ten -to -One Band Compression
Mode

Bias Level

The bias supply controls the storage -tube beam current and is a
reference for the high -voltage supply. It should be well regulated
and ripple -free. Besides the reference voltage to the r -f supply,
normally -150 v or -300 v, three
interdependent outputs with controllable ranges between 0 and
ELECTRON ICS
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Time in Milliseconds
Tube

Write
Switch

Preread

Switch
Read
Switch
Erase
Switch
Prime
Switch
Write

1

0-1,000
1,000-1,050
1,050-1,150
1,150.1,200
1,200-1,300
1,300.1,350
1,350-1,500
1,500.1,550
1,550-1,950
1,950-2,000
2,000.3,000

Tube

2

1,000-2,000
2,000-2,050
2,050-2,150
2,150-2,200
2,200-2,300
2,300.2,350
2,350.2,500
2,500-2,550
2,550.2,950
2,950-3,000
3,000.4,000

Industrial television system with stored
picture on monitor

reference voltage across a bleeder
and uses an amplified error signal
to control the screen voltage of an
r -f oscillator. The oscillator output
is rectified and filtered to provide
the hum -free high -voltage output.

Auxiliary Components
The deflection coil is dependent
on the type of scanning and the

frequencies. Where raster scan and
sweep frequencies comparable to or
less than television standards are
used, good quality cosine television
yokes are acceptable.
However, when it is necessary to
track scan lines between write and
read, the effective impedance of the
yoke to the input deflection signal
must be identical for the two sweep
rates or compensated externally.
Low-reactance deflection coils approximate the desired condition.
High -quality radar ppi yokes and
push-pull balanced deflection raster
yokes are frequently used for special applications.
In low -electron-velocity cathoderay tubes the beam is sensitive to
inhomogeneities in the focus field.
Therefore a focus coil with a
homogeneous Swedish iron shell is
normally used. Typical coils have
two sets of windings. One is composed of approximately 17,500
127

TO
FOCUS COIL

+300V

B+

500 K
6AG 7

K=X 1,000

20K

e
001

2K

0.01

OD3

57 K

as illustrated in Table I.
One of the two storage tubes is
always recording incoming information. This information is
transmitted in a compressed form
during the third 1,000 -millisecond
period after the start of each cycle,
following which the tube is prepared for the next write mode.
A fifth mode, preread may be
useful. Conditions are identical to
read except that the output signal
is not transmitted. Prereading is
not necessary if the signal will be
read out many times and used for
a visual presentation, but may be
desirable where a single read-out
of high quality is required. The

is in general identical with

that de-

scribed with the exception that the
storage tube output amplifier must
be capable of passing frequencies
well below 1 cps. The sweep generator for the low -speed scan may
cause design problems since the vertical sweep is equivalent to one cycle
in 6 seconds.
Burst Transmission

The storage -tube application using tubes in tandem requires that
in the transmitter a continuous flow
of information be time -compressed
focus field so generated that the
into short bursts of higher -speed
focal length of the lens is increased
information. In the receiver these
as the beam is deflected toward the
bursts are time -expanded to form a
periphery of the storage area.
prereading permits overwritten continuous flow of information. In
In a radial scan system a saw - stored signals to stabilize and also both the transmitter and receiver,
tooth in synchronism with the permits charge redistribution to storage -tube units were developed to
sweep may approximate the desired reduce spurious noise peaks.
perform the band compression and/
dynamic focusing although a paraor expansion. Each storage unit conDesign Problems
bolic curve would be more accurate.
tains two storage tubes alternately
For raster scans the dynamic focus
A typical application for storage switched between fast and slow
correction must include compo- tubes is to transmit television sig- sweep speeds and between modes
nents due to displacement from nals over telephone lines or over a of storage -tube operation. In the
both the X and Y axes. The cir- microwave channel with a fre- transmitter, each tube is written
cuitry for such dynamic focus is quency bandwidth far less than the for a fixed period, for example 1
similar to that used in color televi- desired 4 to 4.5 mc. The tube is used second. During the alternate 1 sion equipment.
for bandwidth compression at the second periods the signal is read
transmitter and expansion at the out in a rapid burst and the tube
Mode -Switching
receiver. The television signal is erased and primed so that it is
The mode -switching circuits normally transmitted in 1/60 again ready to write.
switch voltages at the storage tube second is slowed down so that the
A staircase raster eliminates
and, in some instances, permit al- transmission time is 6 seconds and retrace gaps and simplifies circuternating between fast and slow the frequency components in the itry. A 100 -line raster is generated
scan deflection speeds. The switch- signal are 1/360 of their initial from sync pulses at the desired
ing can be controlled by an elec- value.
line frequency in a manner similar
tronic timing circuit or by synchroThe circuitry for the compressor to that shown in Fig. 6.
nizing pulses from a master timer
which will control the time
intervals to be allotted to the read,
erase, prime and write modes. It
may be manually operated when
DEFL RASTER
automatic timing is undesirable or
unnecessary.

FIG. 5-Focus-current regulator

.

Tubes in Tandem
A four -mode storage cycle makes
impossible a continual flow of input
and output from a single storage
tube. Where the time cycle for
operation is proper, two or three

2
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recording tubes operating sequentially in the various modes can provide the desired continuity of intelligence.
For a 10 -to-1 band compression
where the complete cycle of operation is allotted 2 seconds and where
a continuous flow of input information must be recorded, a planned
time allocation cycle may be set up
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-Staircase raster generator for transmitting information in fast bursts
July, 1956

-

ELECTRONICS

FLYING -SPOT SCANNER

1

I-

I

PHOTO-

CRT

TUBE

L

1

-VIDEO

2-X-DEFL VOLT.
3-Y-DEEL VOLT.

-

H6
H5
H4

Y

-- X---

P(x,y,z)

H3

SLIDE

-

AZIMUTH
SWEEP

H2
H

RANGE
SWEEP

VIDEOSIMULATOR
CHASSIS

2
3

DISPLAY

OSCILLOSCOPE

FIG. 1-Complete radar display system
for three-dimensional presentation
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for flying -spot scanner
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FIG. 3-Coordinate system for developing simulated -video signal

Three -Dimensional Radar
VIDEO SIMULATOR
Terrain -clearance radar data is presented as three-dimenSUMMARY
sional oscilloscope display by using simulated -video generator and conventional flying -spot scanner. Equipment permits study of displays under
realistic, but controllable, conditions
CONVENTIONAL RADAR DISPLAYS

are restricted to a two-dimenof a threesional representation
p
despite the
situation
dimensional
general availability of range,
azimuth and elevation data, which
provide three-dimensional point coordinates.
An investigation to determine the
feasibility of displaying terrainclearance radar data in three -dimensional form established that
mechanization of such a display is
a relatively simple matter.
System
Picture video which provides a
reasonable approximation of a
three-dimensional radar display
may be generated by the equipment shown in Fig. 1. A conventional television flying -spot scanner, modified to operate at radar
scanning rates (1 -cps azimuth scan
rate and 3-kc range sweep rate),
is used to scan a slide on which is
represented the terrain to be reproduced, as in Fig. 2.
The terrain is described by six
contour lines. Each contour line
ELECTRON ICS
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By PETER PI E L I C H
Senior Electronics Engineer
The Glenn L. Martin Company

Baltimore, Maryland

defines the range and azimuth of
the terrain at a particular height
level. The H, line describes the
terrain at the lowest level. The H
line describes the terrain at the
sixth or top level.
The video obtained by scanning
the slide is converted to simulated
radar video in the video -simulator
chassis. This simulated radar video
is then used to intensity -modulate
a cathode-ray tube oscilloscope to
obtain a projection of the scanned
terrain. The X and Y oscilloscope
deflection voltages are obtained by
combining the x, y, and z sweep
voltages generated in the videosimulator chassis.

Video -Simulation Theory

If electrical data representing
the coordinates of the points of a
solid are available, a two-dimensional pictorial projection of the
solid can be generated on a cathode-

ray oscilloscope screen.
The relation between the projection coordinates,X and Y,and the
three-dimensional rectangular co ordinates x, y and z of point P of
Fig. 3 is given by
(1)
X = x + z sin e, Y = y + z cos e
Since the viewing angle O be tween the x and z axes of the plane
projection is a constant,
(2)
X = x + Kiz, Y = y + K,z
The equations
(3)
Ex=Ez+K,Ey, Ey=Ev+K,E,
therefore give the simple electrical
relations between the projection
voltages Ex, Er and the rectangular
coordinate voltages E,, E,, E,. If
Ex and Ey are applied as X and Y
cathode-ray tube deflection voltages,
point P will appear as shown in
Fig. 3, in the correct relation to
the X and Y projection axes.
If voltages E,, E,,, E, of Eq. 3
represent the instantaneous coordinates of a surface or solid, deflection voltages Ex and Er will trace
the projection of the solid on the
cathode-ray tube screen, generating
131

01 -I

RESET TO

L-.

,

^-r

VIDEO

VIDEO

GEN

GEN

H2
GATE

- 2100

J

A

L

H

H2

GATE

GATE

GEN

I

'

r 2,T 00 y

.,

P SEC

VIDEO
GEN

y

GATE

_A_

E

~

TRIGGER

r
GA

TRIGGER
GATE

VIDEO

-

GEE

H3

He

GATE

GATE

Hy

H6

VIDEO

VIDEO

GM

GEN

H6

H

GATE

GATE

SEC

--

H3

GATE

H6

He

N

GATE

GATE

GATE

GEN

GEN

GEN

GEN

GEN

I,400 p SEC

SWEEP

DISPLAY
OSCILLOSCOPE

SHEEP N!AING

-.

HEIGHT

HEIGHT

NETWORKS

SWEEP

GATE GEN

DEFLECTION

Y

PLATES

GATE GEN

DEFLECTION
PLATES

A

Y

AZIMUTH

AZIMUTH

SWEEP

SWEEP

DEFLECTION

GATE GEN

GEN

DRIVER

SCANNER

--.

HOR SWEEP

CRT GRID

IAZINUTHI

PICKUP

VIDEO OUTPUT

RANCE

RANGE

SCANNER

SHEEP

SWEEP

DEFLECTION

GEN

DRIVER

GATE GEN

FIG.

4 -Block

-.VERT

the circuit diagram in Fig. 5.
Figure 6 is the circuit of the fly ing-spot-scanner range and azi-
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As the slide (Fig. 2) is scanned
by the moving spot, a video output
pulse is obtained whenever a line is
intercepted. The pickup video output appears as shown in Fig. 7 if
six lines are intercepted by the spot
in one range interval.
The range (time) position of
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a three-dimensional picture.
The block diagram of the video
simulator is shown in Fig. 4 and

-

muth sweep chassis.
multivibrator
astable
Three
sweep gates generate three saw tooth sweeps. The azimuth sweep,
in the sweep chassis, has a duration of one second and represents
the radar -antenna azimuth sweep.
The height sweep, in the simulator
chassis, is 1/60 second in duration
and corresponds to the vertical
component of the antenna scan. The
range sweep, in the sweep chassis,
is approximately 100 microseconds
in duration and provides a time
base equivalent to 10 miles of radar
range.
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each pulse is determined by the position of the lines on the slide. As
the azimuth sweep moves successive
range sweeps across the slide, the
range position of the video pulses
will vary in accordance with the
range positions of the corresponding lines.
The pickup video is applied as a
parallel input to a series -coupled
bistable multivibrator chain comprising video generators H, to H6.
Coupling within this chain is such
that a multivibrator may be triggered only if it has been enabled by
a trigger pulse from the preceding
stage.
The H, multivibrator is enabled
by the reset pulse so an output, a
positive excursion of the output
plate, is obtained in response to
the first video input pulse (H,
pulse). The corresponding negative
output of the opposite plate of the
Hl multivibrator is used to enable
the following stage, the H, multivi-

brator.

The second video input pulse
triggers the H, multivibrator and
enables the H3 multivibrator, which
then can be triggered by the third

input pulse. The remaining multivibrators are successively enabled
and triggered in this manner, each
thereby responding to only one
specific input pulse.
The action of the chain in response to a train (one range interval) of input pulses is diagrammed
in Fig. 7. The trailing edges of the
output plate wave forms are differentiated to form positive pulse
inputs to pentode gating stages H,
to Ha.
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FIG. 6--Flying-spot-scanner sweep chassis generates range and azimuth sweeps

respective H, to H. video pulses generated by the video -generator chain.
The output at the common plate
load of the gating stages is therefore a series of video pulses, which
are gated in time sequence.
The Hl video pulses appear only
during the Hl height gate interval,
the H, (second) video pulses only
during the H, height gate interval
and so on. The video pulses appear

H,

H4 H5

H2 H3

H6

PICKUP VIDEO
OU. TO VIDEO-

GEN CHAIN
H,

ELECTRON ICS

DEFL DRIVER
+250V

Height Gafe Generation
The H, to H. height gate generators comprise a series -coupled chain
of monostable multivibrators. The
first is triggered in coincidence
with the beginning of the height
sweep.
Each of the following is triggered in succession by the end of
the preceding gate waveform, so
six 2,700 -µsec -height gates are generated within each height sweep
interval as shown in Fig. 8.
The H, to H6 height gates thus
generated enable gating stages H,
to H. respectively. The pulse inputs to these gating stages are the
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distributed in height in accordance
with their relative positions on the
range sweep. As the height sweep
moves the indicator cathode-ray
tube spot upward, these video
pulses appear as intensity modulations distributed along the y or
height axis.
The trigger gates shown between
pairs of bistable multivibrators are
disabled by the reset pulse during
the reset -pulse interval. If this
buffer action is not provided, a
multivibrator that may have been
enabled but not triggered during
one cycle will, when reset, enable
the following stage, which will then
be triggered by the first input pulse
of the succeeding cycle. The trigger
gates eliminate this possibility by
isolating the critical stages during
reset time.
The maximum number of height
steps obtainable is limited only by
the resolving time of the bistable
multivibrators in the video-generator chain. This resolving time
must be smaller than the separation
in microseconds between contour
lines on the slide.
The operation of this equipment
permits the study of displays under
realistic, yet controllable, objective
and subjective conditions.
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AUTOMATIC TUNING for
Frequency -selecting dial operates servo system which tunes
transmitter stages and adjusts loading of final stage. Combination of wide
and narrow band discriminator circuits pulls servos into critical tuning position over wide frequency range
UMMARY

MAINTAIN communications in
the high -frequency spectrum, it
is often necessary to have transmitting equipment capable of quick
frequency change. In the transmitter shown in the photographs, a
TO

new frequency is selected by setting
the desired frequency on a counter
dial and pushing a button. Phase operated servo systems and automatic controls direct the adjustment
of the transmitter and within

R
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v2
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6AU6

V3

-F

FEEDBACK LOOP

POWER AMP

thirty seconds the equipment is
ready for transmission on the new
frequency.
The exact frequency, which has
a stability of 1 part in los per day,
is displayed on a counter dial. Output of the final amplifier is 4 kw
peak envelope power for twin -side band operation c -w, 5 kw a-m or
c -w, in a frequency range from 1.5
to 30 mc.
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tor (C) with broad response (D) to obtain wide range with critical null (E)
134

THRESHOLD
OF MOTOR
CONTROL

_1

N

R -C

discrimina-

A tuning cycle begins when the
operator either turns the exciter
control dial to a new frequency or
selects any one of ten previously
dialed frequencies by setting a
channel switch. Channel selection
positions, by direct mechanical
linkage, all the tuned circuits in the
exciter including the stabilized
master oscillator, mixer and variable -gain r -f amplifier circuits.
While the automatic tuner is in
motion, a contact causes a tuning
relay to energize. This relay reduces plate and screen voltage to
protect the high-level amplifier
tubes from over -dissipation. The
tuning relay also operates the carrier reinsert circuit in the twinsideband exciter to supply a signal
on carrier frequency for the amplifier to tune. An additional contact
on the relay ungrounds the grid of
a differential amplifier allowing
rectified d -c from the power-amplifier -tuning and loading -rate generators to be applied to the grid of
a differential relay.
Upon reaching the new frequency,
the automatic tuner shuts off and
the reinserted carrier of proper frequency is applied to the amplifiers.
A sample of this signal is rectified
and compared with a rectified r -f
sample of opposite polarity from the
July, 1956
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High -Power Transmitter
By V. R. DeLONG
Collins Radio Co.
Cedar Rapids, Iowa

final amplifier. Since the amplifier
is not tuned yet, no signal is available from the power amplifier. The
resulting net signal from the comparing circuit is applied to the

differential amplifier causing the
differential relay to operate and
lock the transmitter in tuning position until the tuning cycle is complete.
By coarse -positioning and dis-

criminator circuits, the four tuning
controls simultaneously proceed to
seek the proper tuning positions for
resonance. Once resonance is ap- Twin-sideband transmitter is automatically tuned by setting exciter control to desired
proached a rectified r -f signal is frequency
available from the power amplifier
that allows the differential amplifier to deenergize the tuning relay
and ganged r -f chassis, are ganged to cover from
and switch to full power before all me using a bandswitch
30 me without switching.
the circuits are accurately tuned. permeability -tuned coils. Output 1.5 to
tera
into
To avoid this condition, the differ- from the exciter is fed
Discriminator Circuits
ential amplifier is fed with a recti- minated coaxial cable to drive the
In the vicinity of resonance, the
fied signal from the power-ampli- final string of linear amplifiers.
Figure 1 is a simplified schematic information for positioning of confier-tuning and loading -rate genobtained
erators. Thus the transmitter re- of the r -f circuits. The first stage, trols M M. and M. can be
phase
type
-Seeley
Foster
pentode
the
type
from
mains in tune until the power am- a miniature -receiver
2A.1
in
Fig.
drives
shown
coil,
discriminator
a
permability-tuned
plifier tuning requirements are with
in2B
Fig.
of
a larger tetrode which also uses a As the error curve
satisfied.
supplies
two
discriminator
dicates, this
Once all tuning requirements permeability -tuned coil. These
have been satisfied the rectified rate stages comprise tuning control Ml. adequate information for operating
the
signal applied to the differential The second tetrode stage is reso- the servo system only when
resonance.
near
is
actuated
control
coil
tuning
roller
small
a
by
the
and
nated
to
zero
amplifier decays
This phase discriminator also
tuning relay is allowed to de -ener- by control M2. This stage has allowfrom
a response to second harmonic
feedback
gives
gize. This action turns off the car- ances to receive r-f
-side
Were this the only informasingle
in
tuning.
amplifier
rier reinsert, makes the two audio the final
the transmitter
the
available,
improve
to
tion
operation
and
turns
for
use
band
ready
channels
of the demultiple
a
motor
to
might tune
on a light on the front panel. Within linearity of the amplifiers. A
even fail
It
might
tank
frequency.
changes
sired
thirty seconds the transmitter is driven bandswitch
control
the
should
three
all,
first
at
the
tune
in
to
capacitors
on frequency with 5 kw available circuit
unpredictable
of
region
in
the
stall
stages.
tuned
at the antenna.
The final amplifier is resonated signal which is in general below the
Exciter Tuning
by control Me and loaded by control threshold to servo control. To overDue to the extremely low power M,. Tuning elements are contin- come these difficulties, the coarse
levels involved, the twin-sideband uously variable and consist of frequency discriminators shown in
exciter uses receiver-type construc- vacuum capacitors and large screw Fig. 2C are employed. These cirtion. Tuning is continuous across coils. These elements, partially cuits are a simple series R -C netthe frequency range from 1.7 to 32 visible in the photographs of the work fed with a small amount of
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3-Method

nators

to

of combining outputs of coarse and fine discrim'obtain wide range servo drive signal

r -f voltage from the exciter and
having a response curve as shown
in Fig. 2D.
One discriminator uses a potentiometer output ganged to the control requiring positioning information. The servo system searches for
a null from the potentiometer. Position of the null changes with frequency due to the change in capacitive reactance that switches the
balance of the bridge circuit. The
null function so generated may be
matched to the mechanical tuning
curve of the control shaft by nonlinear potentiometers, tailoring of
R -C circuit constants or both. The
potentiometer version of this discriminator was found to lend itself
well to the band -switched amplifier
circuits. Various values of capacitance were switched into the R -C
circuit for each of five bands.
Use of a variable capacitor is
shown in the second version of this
circuit. The circuit with the capacitor as the variable element was
found to be more easily tracked to
the final tank circuit.
In combining the two discriminator outputs, use was made of the
fact that the phase discriminator
has a rather high gain in the vicinity of resonance, as indicated by
the steep slope of the error curve,
while the coarse discriminator has
a constant gain throughout the entire shaft travel. Addition of the
two eurves in the proper gain relationship yields a curve similar to
Fig. 2E.
The phase discriminator and
coarse discriminator error signals
are both a function of the r -f driving voltage. This allows the system
136

RATE
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FIG. 4-Diode gate prevents loading -servo from operating unt'1

amplifier stages have been tuned

to resonate on varying amplitude
signals as will be obtained from the
exciter in single-sideband service.
It is also necessary that these servos
do not drift in a no -signal condition. This requires that all noise
in the servo circuits be held well
below the threshold of motor con-

trol.
Combining Error Signals

Figure 3 is a simplified block
diagram indicating how the coarse
and fine information is combined.
A coarse discriminator connected
to the r-f input plus a phase discriminator connected around the
first r-f stage yields information
to position control Ml. Servo Ml
indicates its position to M2 by setting potentiometer R1. Coarse positioning for M2 is obtained by a
follow-up potentiometer system involving Rl and R*. Source voltage
for this scheme is developed directly
from the r -f input signal with a
full -wave diode rectifier.
Since both the coarse and fine
error signals are obtained from the
r -f signal, the control of M2 meets
the requirement of proper position
error signal whether the r -f be
modulated or even reduced to zero
potential for periods of time.

coarse and fine, are. obtained from
the r -f signal voltage resulting in
proper position error voltages regardless of the type of modulation
applied to the r-f signal.

Final Amplifier Loading
Loading the final amplifier for
proper tube operation presents different problems than the tank circuit tuning. Figure 4 is an outline of the basic circuits employed.
For linear operation the ratio of the
output from linear diode rectifiers
connected by dividers to the plate
and grid of the final amplifier will
give an indication of the amount
of plate loading. However, when
the stage is driven into distortion
or operated class C, the grid -diode
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Final Tuning
As indicated in Fig. 3, the M.
coarse discriminator obtains its information directly from the r -f exciting voltage. This allows the final
tank circuits to do their rough positioning simultaneously with the
driver circuits, hence, reducing the
overall tuning time. Once again
both types of servo control voltage,
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FIG. S-Automatic load control and dif-

ferential relay section of automatic tuner
r -f section of automatically tuned high power transmitter
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voltage will increase faster than the
plate -diode voltage. A diode clamp
was added to prevent the rectified
grid voltage from exceeding a value
of voltage proportional to the plate
current of the amplifier.
Proper adjustment of rectified
plate voltage, rectified grid voltage
and plate current sample, yields a
loading -error voltage source that
gives a null indication for the
proper value of loading regardless
of the operating conditions of the
final tubes.
Unfortunately, the error signal
from this composite detector -comparing circuit is correct only when
control M3 has the plate tank circuit tuned to resonance and a
method is required to shut off the
loading signal when it is in error.
Since the loading signal would be
incorrect whenever control M8 is in
motion, a gate circuit is operated
from voltage obtained from the rate
generator bus of control motor M,.
Diodes D. and D. rectify this 60 -cps
voltage creating equal negative and
positive sources of voltage which
bias -off diodes D, and D. blocking
the incorrect error signal that originated in the loading comparator
circuit. Nulling of control M, yields
zero rate voltage allowing the gate
to open and pass the now correct
loading signal to the amplifier.
It is necessary to supply coarse
position information to the loading
servo. As the loading comparator
does not give an S-shaped curve, it
is not possible to directly add coarse
information to obtain sufficient positioning accuracy. In addition, the
loading-control position varies with
different antenna impedances, a factor which makes tracking of a directly added coarse information
circuit impossible. Hence, a coarse
position system was devised whose
signal decays to zero whenever good
fine -position information is present.
The voltages developed by the M.
rate generator and rectified by gate
blocking diodes D, and D. are used
to power a follow-up potentiometer
system connecting the tuning and
loading controls. Whenever the
final tuning control operates, it
causes the loading fine signal to be
disabled and the loading coarse position system to be actuated. In
this condition, the loading control
follows the tuning control. Once
ELECTRONICS
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servo amplifier systems

gain to about 1 db for various frequencies in the operating range.
Following this degree of adjustment, a more dynamic control of the
gain is effected with the automatic
load -control circuit of Fig. 5.2 This
Tube Protection
is a diode -rectifier circuit with deDuring periods of mistuning, lay voltage adjusted to hold conducprotection must be given to the tion off until an r -f signal is enhigh -power tubes. When amplifier countered which would ordinarily
gain falls below a minimum level, drive the linear amplifier beyond its
a differential relay circuit compar- peak envelope power rating. These
ing input and output r-f signals peaks cause the automatic -loadoperates to reduce the plate volt- control diode to conduct and supply
age and screen voltage on the power a negative signal on the alc bus.
This control voltage feeds a varitubes.
In single-sideband service, it is able -gain amplifier strip in the exnecessary to maintain overall cir- citer, reducing the overall gain to
cuit gain constant from the audio a satisfactory level. This gain coninput to the antenna. Utilizing a trol is done ahead of the motor motor as an infinite integrator, a driven gain adjuster in the exciter
constant gain is maintained from to prevent interaction and is temthe antenna to a point in the low- pered by a fast -attack, slow -delay
level exciter (in this particular case time-constant circuit.
Figure 6 displays the circuits of
to the 100-kc output of the balanced
modulators) by comparing diode - the 1i and 25 -watt motor servo rectified r-f signals from the low- amplifier systems.
Work done on the equipment delevel stages and the final amplifier,
amplifying the result and using it scribed was in connection with Signal Corps Contract DA36-039-scfor motor control.
It was found possible to maintain 36524.
resonance has been reached, M.
stops, disabling the follow-up potentiometer system, and control M.
completes its task using the now
correct fine -position signal.
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Installation comprises cabinet and desk -sized console. Input/output includes punched paper tape, typewriter and remote line

USAF Computer Uses
OF HIGH-SPEED pulse -type
magnetic amplifiers provides
an alternative to use of transistors
as replacements for electron -tubes
in digital computers.
A high-speed general-purpose engineering. computer recently described by Remington Rand Univac
engineers illustrates how magnetic
amplifiers can be used in computing
circuitry. The computer described
was developed by Sperry Rand for
the Air Force Cambridge Research
Center.
The computer can add two 10 digit numbers in 90 microsec or
multiply them in from 0.3 to 1.7
millisec. Its magnetic drum memory stores 2,000, 10 -digit words plus
sign. Average access time is 1.8
millisec.
About 1,500 magnetic core devices are used. The computer also
contains about 9,000 germanium
diodes, 15 electron tubes and several
USE

transistors.
Input and output for the computer can be from punched paper
tape, typewriter or a remote line.
A significant feature of the com138

puter is that it is designed to operate in real time. This may
indicate that it is to be used in
connection with an aircraft warning system.
The computer occupies one 6 by
by 1.5 -ft cabinet which is air
cooled. Control is accomplished from
a 4.5 by 6 by 3 -ft desk-like console.
The computer requires 5 kva of
power. The entire computer installation is shown in a photograph.
6

Computing Circuitry
Basically the computer is a
two -address, decimal -serial, binary parallel machine. It operates at a
master clock frequency of 660 kc.
The clock utilizes electron -tube circuits and is of the two-phase type.
Output is a square wave.
Diode logic is used throughout
the computer. There is one basic
diode configuration for both AND
and OR circuits. How a circuit functions depends upon the master clock
phase fed to it. The computer provides seven transfer functions, four
arithmetic functions, seven logical
functions and output instructions.

Computer operation is in three
basic modes. The machine can run
continuously. It can be made to
stop before each instruction, display the instruction in lights and
print it out if the operator desires.
This mode of operation is useful
for debugging problems. The computer can also be made to stop before each branching instruction to
provide a type of manual operation.

Magnetic Amplifiers
Power gain is achieved by magnetic amplifiers. After each logical
operation, the pulse is amplified.
The arrangement is : amplifierdiodes-amplifier.
As illustrated in Fig. 1A, the amplifiers are of the serial type. The
electron -tube master clock acts as
the power source. Input pulses in
the control winding saturate the
core and allow the master clock
pulse to pass to the load.
The amplifiers and other circuits
are packaged in 600 plug-in units
mounted on printed -wiring panels.
Two photographs show several
plug-in pacakages arranged in the
July, 1956
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FIG. --Basic magnetic circuit is serial amplifier (A) which is used in complementing
1

(C)

(B)

and noncomplementing (C) amplifiers

- Electron tubes work compatibly with transistors and magSUMMARY
netic amplifiers in high-speed computer which ties into remote line for realtime operation. Tape-wound cores on stainless -steel bobbins overcome frequency limitation of magnetic devices. Computer has 660-kc clock frequency

Magnetic Amplifiers
computer and one of the packages.
Two magnetic amplifiers with cases
open are shown at the bottom of
this photograph. There are 17 basic
circuit types used in the computer.
Both complementing, Fig. 1B,
and noncomplementing, Fig. 1C,
magnetic amplifiers are employed.
The essential difference is in the
polarity of the output winding.
Double -power amplifiers are used
to some extent in the computer as
are special amplifiers to drive the
output buffer. Mechanical computer
components are controlled by electromechanical relays which are

Rack of printed circuit modules typifies
internal appearance of computer
ELECTRON ICS
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controlled by magnetic amplifiers. tions at information rates up to
Three registers used in the arith- 2.5 mc.
The magnetic drum that provides
metic section of the computer-the
the storage function in the comA, L and X registers-consist of
recirculating strings of magnetic puter is made from aluminum
amplifiers. There is also a 44 -bit plated with nickel -chrome alloy. It
input buffer register and a 26 -bit is 5 in. in diameter and 3 in. long.
buffer shift register which feeds It spins at 16,500 rpm. The drum is
the output line when the computer mounted in a gas -tight helium -filled
housing to prevent corrosion.
is used in real-time operations.
The magnetic amplifiers utilize
Drum Memories
alloy tap cores wound on stainless steel bobbins.
The drum has 200 word bands
Magnetic amplifiers of the type each with five tracks. Words are
used in this computer have f unc- read serially. There is a timing
tioned satisfactorily in pulse opera - band of five tracks and a singletrack sprocket channel. The timing
channel produces synchronizing
pulses to control the master clock
frequency.
A rapid -access memory of 400
words capacity is provided on the
drum. Access time is 450 microseconds.
Rapid access is achieved by using
four read-write heads for each
track of the rapid -access portion of
the drum. The heads are spaced
90 deg apart around the drum
Circuit cards hold magnetic elements in
pill boxes at left and right

periphery.-J.M.C.
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GEAR GAGE CONTROLS
AUTOMATIC HOBBER
SUMMARY
Probes attached to cores of linear variable -differential
transformers measure pitch diameter and root fillet of automobile transmission gears, to generate signals for logic and control memory circuits that
automatically adjust depth setting of hobbing cutter or shift cutter laterally
to replace dull cutting surface

rn

ELECTRONICALLY -CONhobbing machine installation at Plymouth's automobile
transmission plant involves six spindle gear -cutting machines,
each of which has six essentially
independent
hobbing
cutters
mounted on a rotating platform.
Each spindle discharges a completed gear as it passes a common
discharge point. A single control
unit measures and sorts the gears
from all six spindles, controlling
the spindles individually by means
of six sets of control circuits.
Other installations of this electronic control have been made on
single-spindle hobbers. For simplicity, the control equipment will be
described in terms of a typical
single -spindle installation.

Inspection Requirements
Each gear is automatically inspected as it comes from the hobber.

the gears, shift the hobbing cutter
laterally as a means of replacing
dull cutting surfaces and shut
down the hobbing machine when
attempts to adjust it prove unsuccessful.
In the interests of good hobbingmachine control, measurements on
the gears employ two sets of
tolerances for each gear characteristic of interest. One set of
tolerances, symmetrical about the
nominal dimensions, is used principally as the basis for physical
sorting of the gears. A narrower
set of tolerances, also symmetrical,
provides the basis for controlling
the hobbing machine to limits that
are somewhat smaller than the
allowable manufacturing tolerances
on the gears. By use of these two
sets of tolerances, production of
gears exceeding the manufacturing
tolerances is kept to an absolute
minimum.

This inspection includes measurement of pitch diameter and root
fillet build-up, the latter being indicative of the extent of hob wear.
Gears are sorted physically as being acceptable or unacceptable, and
appropriate control signals are
supplied to the hobbing machine.
These control signals include
demands for adjustments to correct
pitch -diameter errors observed in

Control Requirements
Control of the hobbing machine,
as regards both pitch diameter
adjustment and automatic hob
shift, is in fixed increments.
Consequently, the electronic control equipment is required only to
operate the appropriate set of relay
contacts in order to energize the
adjustment mechanisms that are

HE

TROLLED
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CYLINDRICAL
CONICAL

ROOT -FILLET

PITCH -DIAMETER

PROBE

PROBE

_

PITCH CIRCLE

__

J

POSITION

O'

PROBE FOR
WORN

HOB
HOB

WEAR

FIG. 1-How probes measure gear teeth

an integral part of the hobbing
machine.
Although the control equipment
is capable of detecting minute differences in gear dimensions,
random variations in the hobbing
machine output can result in

individual gears that do not truly
represent the need for hobbing
machine adjustment. Consequently,
the hobbing machine control
signals are based on trends rather
than on individual gears.
In the case of pitch diameter
errors, three successive gears
must fall outside the narrow
tolerance limits before the control
equipment calls for readjustment
of the hobbing machine. In the
case of apparent hob wear, a hob
shift signal results each time two
successive gears show root fillet
build-up in excess of the narrow
tolerance limits. If a single small
July, 1956-ELECTRONICS

By RAYMOND C. MILES
Airborne Instruments Laboratory, Inc.
Mineola, New York

COVER-Method of mounting gear gage at output position of six spindle Lees-Bradner rotary hobber for
automotive transmission gears. Man at
left points to position of one of gaging
probes in chute down which gears slide
THE FRONT

shift does not correct the root
fillet build-up, additional shifts are
made after each pair of gears with
excessive build-up.
After calling for hobbing machine readjustment, the control
equipment continues to count successive gears with the same type
of error. If the count reaches ten,

without at least one gear falling
within the narrow tolerance limits,
it is assumed that the hobbing
machine requires human attention.
The control equipment then opens
a pair of contacts that removes
operating power from the hobber.

Gears are automatically fed to
two gaging stations at which pitch
diameter and root fillet build-up
are measured successively. After
leaving the second gaging station,
the gear exits through one of three
sorting chutes, depending on actual
gear dimensions as compared to
the production tolerance limits.
Figure 1 shows enlarged cross sections of gear tooth spaces,
illustrating how the gaging probes
make physical contact with the
gear. The conical measuring probe
contacts the gear at the pitch
circle, which is a hypothetical
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Gaging Heads

MOBBING

oK
ROOT

circle approximately midway between the root and crown of the
gear teeth; its diameter is the
pitch diameter of the gear. Any
variations from nominal pitch
diameter are apparent as displacement of the measuring probe along
the radius of the gear.
The method used to detect hob
wear is also illustrated in Fig. 1.
The solid lines show the shape of
the gear tooth space and the position of the cylindrical measuring
probe when the gear has been cut
with a sharp hob. When the hob
begins to wear, the effects are
evident as growth of the root
fillet of the gears. The broken lines
illustrate such growth, and show
the resulting displacement of the
root -fillet measuring probe.
The mechanical portion of the
control equipment includes a set
of cam -operated switches that
provide the necessary sequencing
and timing signals for the elec-

ROBBER

The electronic measuring system
is shown in Fig. 2. The gaging
transducers are a pair of linear

variable differential transformers,
one each for the pitch diameter
and root fillet measurements.
Each differential transformer
141
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FIG. 3-Measuring circuit and two tolerance flip-flops. Other four tolerance flip-flops and other two sense flip-flops are
identical

consists of a single primary winding
and a pair of secondaries connected
in opposition and symmetrically
disposed about the primary. A
movable magnetic core, mechanically connected to the gaging probe,
varies the coupling between the
primary and the two secondaries.
Thus, when the primary is excited,
the net output voltage from the
two secondaries is proportional to
the distance between the actual
core position and its null position.
The phase of the output voltage
is a function of the direction of
core movement from null. The
result is a null -type measuring system with excellent linearity, good
sensitivity and freedom from moving contacts with the resulting
tendency to wear. Typical units
have sensitivities of the order of
a millivolt per 0.001 inch per volt
excitation.

The oscillator is a bridgestabilized type, supplying 2,000 -cps
drive at about 3 volts to the dif-

ferential transformer

primaries.

The amplifier and phase -detector
circuits are conventional, including

Measuring Circuits
The two differential transformers are driven by a common
oscillator. Their outputs are applied, through relay contacts controlled by the timing unit, to a
common

amplifier

and

phase

detector as shown in Fig. 3. Relay
switching functions have been
omitted from this schematic for
simplicity.
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Sensing unit and sorting chutes of gear gage. Cables make interconnections with remotely
located electronic control panel. Gear is in position for checking root fillet build-up. The
three output chutes, for ACCEPTABLE, UNSALVAGEABLE and SALVAGEABLE gears,
are at lower left
July, 1956
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the use of negative feedback in the
amplifier. The primary purpose of
this feedback is to stabilize operation against such factors as power
supply variations and tube characteristic changes.
Although gear-sorting and hobbing-machine control operations
are both of an incremental nature,
the measuring circuits operate on
an analog basis. The reasons include the advantages obtained from
use of the differential transformers, which are basically analog devices, and the ease with which
adjustable tolerances can be obtained in an analog system as compared to a digital system.
The conversion from, analog to
digital measurement information
takes place in a set of six directcoupled flip-flops following the
amplifier and phase detector. The
four tolerance flip-flops are driven
by the amplifier, while the two
sense flip-flops are driven by the
phase detector. In all cases, relay
switching is employed to activate
the particular flip-flops corresponding to the gear characteristic being
measured.
In the schematic diagram of Fig.
3, one tolerance flip-flop and one
sense flip-flop are shown. The four
tolerance flip-flops are identical, as
are the two sense flip-flops.
The four tolerance flip-flops each
sensitivity control
a
include
calibrated directly in thousandths
of an inch tolerance. This facilitates adjustment of the equipment
even by inexperienced operators.
Logic Circuits

Pitch diameter and root fillet
measurements are made sequentially, but logical decisions as to
gear sorting and hobber control
must be based on both measurements. Consequently, the three
logic relays associated with pitch
diameter measurement include
electrical locking circuits. Lock -up
is automatic at the time pitch
diameter is measured; unlocking is
controlled by the timing unit and
takes place at the end of the
operating cycle of the control
equipment.
With the aid of the wide
tolerance and sense flip-flops, gears
are physically rejected if they fall
outside the manufacturing tolerELECTRONICS-July,

1956

Rejected gears are
segregated as either
salvageable or unsalvageable. A
salvageable gear is one that has
been left with pitch diameter
and/or root fillet above manufacturing tolerance limits. An unsalvageable gear is one that has been left
with pitch diameter below manufacturing tolerance limit; there is
no significance to a gear whose
root fillet build-up is excessively

ance limits.

further

small.

From the standpoint of hobbingmachine control, logic requirements
are somewhat more complex. If the
hobbing machine is taking a cvt
that is either too deep o- too
shallow, the gears will have incorrect pitch diameter and readjustment of the hob in -oat mechanism
is indicated. Unfortunately, such a
condition also has the basic
symptoms of excessive fillet buildup resulting from wear of the hob
cutting surfaces.
Similarly, actual wear of the hob
affects pitch diameter of the gears
to some extent. Fortunately, incorrect adjustment of the hob in out mechanism has effects of equal
magnitude on both pitch diameter
and root fillet build-up, while hob
wear affects root fillet build-up by
several times the effect on pitch
diameter.

Electronic control cabinet. Hinged chassis
at center drops forward to expose relays
at rear. Main power supply is at bottom
of

cabinet

Classification of Gears
Consequently, the logic circuits
classify each gear according to the
magnitude and sense of its departure from nominal values of both
pitch diameter and root fillet. This
classification takes place in the
manner indicated by the diagram
of Fig. 4. The origin at the center
of the classification diagram corresponds to nominal values of both
pitch diameter and root fillet.
Vertical departure from the origin
represents an error in root fillet,
while horizontal departure from
the origin represents an error in
pitch diameter.
Normally, all gears fall within
the first or third quadrant of the
diagram. Because the resulting
pitch diameter and root fillet errors
are of equal magnitude, an error
in adjustment of the hobbing machine in -out mechanism places
gears on a line at approximately
45 degrees to the axes of Fig. 4.

Interior of one of gaging heads. Probe is
mounted on shaft projecting at bottom,
which goes up to linear variable differential transformer mounted in plastic
block supported by cantilever spring arrangement. Large knurled screw is zero
adjustment for block

Distance along this 45 -degree line
depends on the magnitude of the
error, while direction from the
origin depends on the sense of the
error.
In the case of hob wear, the root
fillet is affected more than the
pitch diameter, and gears will fall
on a line that may be typically
30 degrees from the vertical axis.
Deviation from the origin is always
toward the first quadrant for hob
wear, never toward the third
quadrant.
The wide and narrow tolerances
on both pitch diameter and root
143
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FIG. 4-Classification diagram showing
method of classifying hobbing-machine

errors according to observed defects

fillet are employed, in the logic
circuits, to divide the complete area
of the classification diagram into
25 subareas. With proper adjustments of the tolerance controls in
the flip-flop circuits, each of these
25 areas corresponds to one of the
following four conditions: (1)
OK-gear within both sets of
narrow tolerance limits so no hobbing machine adjustment is required; (2) HOB IN-pitch diameter (and perhaps root fillet)
oversize, requiring hob-in adjustment; (3) HOB OUT-pitch diameter undersize, requiring hob-out
adjustment; (4) SHIFT-root
fillet oversize, requiring hob shift.
In certain areas of the diagram,
the relation between the observed
errors in the gears and the needed
hobbing machine adjustment may
not be immediately obvious. In
some cases, the reason lies in the
possibility of simultaneous errors
in both in -out adjustment and hob
wear; here the necessary adjustments will be made successively
during the course of production
and measurement of several gears.
As the effect of each adjustment
becomes apparent on the next gears
hobbed, classification of gears will
proceed from one area of the
diagram to another, until finally
gears are produced that fall within
one of the OK areas.
The second and fourth quadrants
of the classification diagram are
of little or no practical importance.
Consequently, some of the classifications in these quadrants are
established as much from the
144

There are two reasons for using
control memory circuits rather
than controlling the hobbing machine directly from the logic circuits. First, the control memory
circuits permit controlling the
hobbing machine from observed
trends in the gears, rather than
supplying control signals based on
measurement of a single gear.
Second, some sort of control signal
memory is required because the
hobbing machine is capable of accepting adjustment signals only
during a specific portion of its
cycle. Thus, the logic information
must be stored in some manner
at least until the hobber is capable
of responding to a demand for
adjustment. The control memory
circuits thus perform the dual
function of determining trends and
storing control signals until they
can be transmitted to the hobber.
The control memory circuits involve principally a set of three
stepping relays. Each of these
relays has 10 positions in addition
to a zero position, and each relay
corresponds to one of the three
possible hobbing machine adjustments, namely hob in, hob out and

shift.
At the time each gear is being
measured for root fillet build-up,
the timing unit supplies a register
pulse to the logic circuits. Depending on the positions of the six
flip-flop relays, this register pulse
then appears on one of four buses
to the control memory circuits.
The HOB IN, HOB OUT, and SHIFT
buses each operate one of the three
stepping relays, causing the relay
to advance one step each time a
register signal appears on the
associated bus. A signal on the OK
bus, on the other hand, resets all
three stepping relays to their zero
positions. Further, each time one
of the stepping relays steps forward, it automatically resets, to
the zero position, either of the
other two relays that may have
previously advanced off zero.
Consequently, each stepping relay
counts only the successive gears
showing the need of the related

hobbing machine adjustment.
Each time the hobbing-machine
cycle reaches a point such that it
can accept an adjustment signal,
an interrogating signal is supplied
from the hobbing machine to the
stepping-relay contacts. If either
the HOB IN or HOB OUT stepping
relay has counted three successive
gears, or if the SHIFT relay has
counted two successive gears,
the interrogating signal passes
through the stepping relay contacts
to an associated power relay.
Operation of the power relay then
supplies the desired adjustment
signal to the hobbing machine.
If one of the stepping relays
counts ten successive gears, the
interrogating pulse operates a
shut -down relay. This relay removes operating power from the
hobber and locks up until it is
manually reset.
Other Features
The timing unit with its six camoperated switches is a separate subassembly, chain -driven from the
main camshaft of the mechanical
handling apparatus. For ease in
setting up the timing relationships,
the six switch cams are on separate
splined sections of the timing -unit
camshaft.
Of the six switches, two accomplish the transfer of the amplifier phase detector between pitch diameter and root fillet measuring
functions, two provide register
signals to actuate the sorting gate
solenoids and the control memory
relays through the logic circuits
and two reset the locking circuits
of the sorting solenoids and the
logic relays.
In addition, there are two
switches that operate in response
to the actual presence of a gear in
the mechanical handling portion of
the equipment. These prevent false
actuation of the control memory
circuits during operating cycles in
which no gear is actually being
measured.
Indicator lights give the hobbing
machine operator a visual indication of the classification of each
gear as it is inspected.
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Hearing -aid battery powers encapsulated
telemeter unit

Photoconductive devices. One at far left

was selected

Hole in case admits light to photocell.
Plastic section isolates nose -cap antenna

Transistors Telemeter
Small Missiles
BY CECIL M. KORTMAN
Pacific Division
Bendix Aviation Corp.
North Hollywood, California

Germanium photocell used with three -transistor f -m/f -m
SUMMARY
telemeter counts revolutions of two-inch diameter missile- in flight. Other
channels measure acceleration and pressure conventionally. Point -contact transistor furnishes vhf carrier

has made
possible more complete instrumentation of small projectiles and
rockets than heretofore. In the
past practically the only information that could be obtained from
a small missile was its rate of spin.
This was obtained by a spin
sonde, a simple radio -frequency
transmitter driving a loop antenna
with the plane of the loop passing
through the longitudinal axis of the
missile. A receiving station located
to one side of the flight path of the
missile received a signal of varying intensity as the missile spun
about its axis. Two maximums and
two minimums occurred for each
rotation.
In the system to be described,
continuous monitoring of a pressure and an acceleration on two
subcarrier channels made it necesUSE

OF TRANSISTORS
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sary to maintain a relatively uniform radio -frequency field intensity. This required that the spin
information be placed on a third
subcarrier channel of an f-m/f -m
system.
A 2 -inch diameter test vehicle
containing the complete system is
shown in the photograph at the left
above. The hearing -aid battery will
operate the system satisfactorily
for at least fifteen minutes and in
some cases has run for more than
two hours, with reduced power output. The plastic section isolates the
nose -cap antenna.
Radio -Frequency Link

The radio -frequency link operates in the 44 to 50-mc region. The
transmitter employs a 2N33 point contact transistor with the parallel
resonant circuit in the base lead,

as shown in Fig. 1A. Variable
capacitor C, permits a small frequency adjustment without appreciably affecting the output coupling. The composite subcarrier
output is applied in the base circuit
to frequency -modulate the carrier.

Instrumentation
Depending upon the individual
transistors, output power of the
order of 1 to 5 milliwatts can be
obtained into a resistance load.
Working into the nose -cap antenna,
it is possible to transmit a usable
signal for a distance of several hundred feet.
Most of the instrumentation consists of straightforward applications of telemetry and transistor
practices. The pressure and acceleration pickups are standard
variable reluctance types, of mini 145
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Performance

mum size and weight. The sub carrier oscillators are of the
Hartley type, using junction transistors, with a variable reluctance
pickup in the tuned circuit so that
changes in the input stimulus are
converted to changes in subcarrier
frequency. Although the circuit
shown in Fig. 1B is for the spin
counter, it is essentially the same
as those used for the other sub carrier channels.
For the pressure and acceleration measurements, the 1N189
photocell and C the series capacitor, are removed from the circuit. The variable reluctance pickups are substituted for the TZA-1
coil shown in Fig. 1B. Capacitor C.
is adjusted to give the desired frequency of oscillation.
Spin Counter

The spin -counting device presented an especially interesting
problem. The requirements were
for a device capable of sensing spin
rates of hundreds of revolutions
per second, of modulating an audio frequency oscillator in accordance
with f-m telemetry practices,
±7.5 -percent bandwidth, and a device compatible with the weight,
space and power -supply limitations
of the small missile. These limitations eliminated mechanical devices
such as angular accelerometers.
However, some of the larger missies, employing electron -tube circuits for instrumentation, have
used a standard photocell to sense
the variation in light intensity as
it faced a light source, such as the
sun, or was shielded from the light
by the body of the missile. These
146
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photodiode or phototransistor.
In Fig. 1B the photocell is placed
in series with a capacitor across the
coil tap of the Hartley oscillator.
The variation in resistance causes
a frequency change in the oscillator. The series capacitor is chosen
so that the difference between total
darkness and bright sunlight will
deviate the oscillator from the
upper band limit to the lower band
limit, based upon -±-7.5-percent
bandwidth. This method of modulation produces considerable a -m as
well as f-m, but this is not objectionable in this application.

variations occur with each rotation
of the missile and may be used to
determine the spin rate. Because
of the size and weight limitations
of the small projectile, this appeared to be the most feasible approach for the all -transistor system.
Photo Devices

The center photograph shows
some of the photosensitive devices
investigated. The one finally selected is at the far left and consists
of a bar of germanium having leads
attached to each end and encapsu-

lated in transparent plastic. Essentially, this is a variable resistor
with the instantaneous resistance
dependent upon incident light intensity and temperature.
In the spin -counting application
the temperature will be, at most,
a uniformly varying quantity, so
any cyclic variations will be entirely due to changes in light intensity. Being a resistance element, the device operates as effectively in a -c circuits as in d -c, and
introduces no distortion such as
might be caused by clipping in a

Table I-Test Data for Small Missile Telemeter
Lighting
Conditions
Dark
Deep shade
Missile shadow
Bright sun
10.5-kc band

Subcarrier
Frequency
(in cps)

11,153
11,030
10,214

9,800

±7.5 percent; upper

band limit = 11,288 cps; lower band
limit = 9,712 cps

The radio-frequency transmitter,
although operating out of the regularly assigned telemetering bands,
performed much like the standard
transmitters except for the reduced
power output. Deviations of ±30
to -±-50 kc per subcarrier channel
were easily obtained. With suitable
receiving equipment, line -of-sight
transmission was possible for distance approaching one mile. However, any obstructions in the transmission path will reduce the operating distance.
The pressure and acceleration
measuring channels were completely
analogous to the electron -tube circuits. In fact, the pickups were first
calibrated using a standard electron tube test fixture. Then the calibrations were checked using the
transistor oscillators. Agreement
was within the accuracy of measurement over the complete range of
input stimulus.
Although absolute light intensity
was of no concern in this application, Fig. 2A shows the sensitivity
that can be obtained under one set
of conditions.

Sensitivity

It is possible to adjust the sensitivity over a wide range by changing the capacitance in series with
the photocell. Figure 2B shows the
variations that can be obtained. To
check the oscillator linearity and to
provide a means of determining the
effective a -c resistance of the photocell, a decade resistor was substituted for the 1N189 shown in
Fig. 1B. Figure 2C is a plot of
frequency against decade resistance
value for three different values of
July, 1956
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quency was fed directly to a tele metering discriminator which converted frequency changes into
changes in d -c level. The output of
the discriminator was monitored on
a d -c oscilloscope. The chopper
frequency was found to be nearly
850 cps, and the peak-to -peak output of the discriminator was
roughly half the change obtained
between steady conditions of light
off and light on. This proved that
the device was capable of responding at rates far in excess of the

series capacitance, C3.
As the capacitance increases the
frequency variation increases, as
does the nonlinearity. A capacitance of 0.0051 µf appears to be a
reasonable compromise between
sensitivity and linearity. Returning to Fig. 2B, it is found that
0.0051 µf in series with the photoconductor gives a frequency shift
from 10,250 to 9,360 cps for a
change in light intensity from zero
to 100 foot-candles.
From Fig. 2C, this change in frequency is found to correspond to
a change in resistance from 3,300
to 2,000 ohms. In the circuit shown
in Fig. 1B, it was necessary to reduce the sensitivity by reducing
the series capacitance to 0.0039 µf
which also made the frequency variations more linear with resistance
change, as is shown by Fig. 2C.

requirements.
To determine the effects of temperature, the photocell circuit was
placed in an oven with a 100 -watt
lamp. The lamp power was supplied
through a variable transformer so
that intermediate light levels could
be obtained. Figure 2D shows the
variations of frequency for temperature between -10 and 52 C
for three light intensities.
For the curves labeled dark and
medium, the frequency remains
nearly constant to around room
temperature, where it begins to decrease rapidly. This may be attri-

Frequency Response
To check the frequency response
of the photocell, a squirrel -cage
blower wheel was used as a light
chopper with a 100 -watt lamp as a
source. The subcarrier output fre-
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buted to intrinsic conduction as the
thermal energy becomes sufficient
to create more hole-electron pairs
and thus decrease the effective resistance. However, the curve
labeled bright does not exhibit this

trend.

This indicates that the light energy effectively saturates the germanium so that the relatively small
increase in thermal energy has little
effect. For the spin -counter application, the results shown in Fig. 2D
are acceptable since the frequency
shift with light intensity remains
large over the complete temperature range.
The trend of the curves is such
that, if the circuit is adjusted to
keep the frequency within band limits at room temperature, it will remain within limits over the complete range even though there is a
decrease in sensitivity at the higher
temperatures.

Operating Data
Following these tests the circuit
was packaged in the 2 -inch diameter
test vehicle. The photocell is
mounted in the small window near
the center of the cylindrical metal
portion of the missile shown in the
third photograph. Actual firing
performance data is not available
on the test vehicle.
However, Table I shows the frequency variations obtained under
possible operating conditions. Both
the dark and bright sun frequencies
lie within the ±7.5 -percent bandwidth of the 10.5-kc channel. The
full bandwidth was utilized since
drift or distortion of the peaks at
either end would not effect the
count.
The important information is
that the frequency shift obtained
by rotating the missile 180 degrees
from having the bright sun shining
directly onto the photocell is nearly
400 cps, or roughly 25 percent of
bandwidth. This is more than
enough information to give a clear
record of each rotation of the missile in flight.
Acknowledgement is due to R. E.
Colander for his contribution to the
development of the entire system
and to W. J. McMaster for his assistance in developing the spin
counter and in building the test
vehicle.
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SUMMARY
Transmitting information through noise can be accomplished by exchanging excess bandwidth for improved signal-to-noise ratio.
Pulse -code modulation does this efficiently and permits regenerating pulses
that have become distorted. Error detecting and correcting codes offer additional advantages

luxury approach to communication
over a noisy channel. If the noise
level is unduly high, the cost may
be prohibitive. If part of the noise
is interference from other channels,
RACTICAL communications systhe method may fail because inter tems must prevent noise from channel interference is a mutual
disturbing the essential informa- problem for all channels.
tion to be transmitted. There may
If one transmitter is operated at
be considerable variation as to what higher power to overcome interis essential depending on the type ference, more interference is proof message and the needs of the duced in the other channels. This
user.
calls for more transmitted power in
At one extreme, there is a luxury the other channels and more interzone in which cost is no deterrent. ference in the first.
At the other, there are situations
A similar argument applies in a
in which it is difficult to provide noise situation caused by fluctuaeven meager message service.
tions in signal level in beyond -the An example of the first case is horizon transmission and by modethe high-fidelity music system. transfer echoes in waveguide. Noise
Since the objective is personal satis- is proportional to signal and infaction, not measurable in dollars crease in signal power increases
and cents, low -noise components noise power in the same ratio.
should be used and signal power
Frequency -Modulation
should be high enough to make
negligible the effect of any noise
A more subtle approach uses exother than that inherently present cess bandwidth to augment the
in the source. To cheapen the sys- signal-to-noise ratio when extra
tem by allowing even a small noise bandwidth is available. The first
defect would make the hobby frustrating rather than rewarding.
An example of the other extreme
OTHER ARTICLES IN THIS
involves providing communications
SERIES
when the only available medium is
Characteristics
and Origins of
so noisy and interference -ridden
Noise
p 154, March 1956
that great skill and luck are needed
Equipment for Generating
to get information through. Here
Noise
p 134, April 1956
it is imperative to strip the message
Techniques for Measuring
Noise
p 162, May 1956
to its barest essentials.
Designing Low -Noise
Overriding noise by high-level
Equipment
p 154, June 1956
signal power is the straightforward
By W. R. BENNETT

Bell Telephone Laboratories, Inc.
Murray Hill. New Jersey
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BANDWIDTH IN MULTIPLES
OF DOUBLE SIDEBAND WIDTH

FIG. 1-Exchange of excess bandwidth
for improved signal-to-noise ratio with fre-

quency modulation

success of this method was with

frequency modulation.'
The signal magnitudes are converted at the transmitter into proportional variations in carrier frequency at constant amplitude. If
these variations in frequency are
large, the frequency perturbations
of the carrier caused by noise become negligibly small provided the
ratio of mean carrier power to
mean total power in the r -f band is
above a modest threshold value.
To make room for the wide frequency swing, the recommended
spacing of mean carrier frequencies
is 200 kc instead of the 10 kc allotted in a -m broadcasting. The
ratio of rms signal to rms noise in
the detected f -m output varies directly with the rms frequency swing
imparted by the signal up to a point
where the mean total noise power
in the widened r-f band becomes
comparable with the mean carrier
power.

Figure

1

shows how f-m systems
July,

1956-

ELECTRONICS

Communications Systems
120

EIoo

z
0
re

exchange bandwidth for signal-tonoise ratio. The r-f bandwidth is
the double sideband width plus the
peak -to -peak frequency swing. The
carrier power is constant and above
improvement threshold for all bandwidths. Noise power is uniformly
distributed throughout the r-f band.
The test signal is the same throughout and the reference condition that
in which frequency deviation equals
baseband width.
Pulse -Code Modulation

Frequency modulation is not the
most efficient way of exchanging
bandwidth for signal-to-noise ratio.
The ultimate bargain is reached by
pulse -code modulation. Instead of
direct proportionality of rms signalto-noise ratio with bandwidth, pcm
gives an exponentially increasing
improvement with bandwidth.
The signal is sampled at a rate
at least twice the highest frequency
in the signal and the samples are
quantized to the nearest of a set of
discrete magnitudes. The quantized
samples are transmitted by code
sequences. Greatest noise tolerance
is obtained with a binary code.
In transmitting binary pcm, two
conditions are used which may be
plus and minus or off and on. The
stepped magnitudes are assigned
binary numbers. If 128 steps give a
sufficiently accurate representation
of the signal, the levels may be represented by the 128 possible seven digit binary numbers

4

=
=
=
=
=

0000000
0000001
0000010
0000011
0000100

127

=

1111111

0

1

2
3

The code groups can be transmitted by c -w using carrier off to
represent 0 and carrier on to represent 1. Sufficient bandwidth must
be provided to transmit pulses at a
ELECTRON ICS
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rate equal to seven times the sampling rate. The bandwidth is proportional to the pulse rate.
Figure 2 illustrates the exchange
of bandwidth for signal-to-noise
ratio in binary pulse -code modulation. The signal-to-noise ratio is
the ratio of mean power in a full load test tone to mean quantizing
noise power in the signal band.
Carrier power is large enough to
make transmission errors negligi-
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BANDWIDTH IN MULTIPLES OF BAND REQUIRED
FOR ONE PULSE /SAMPLING INTERVAL

FIG. 2-Pulse-code modulation provides
exponential signal-to-noise improvement
with bandwidth

ble.

Sampling rate is 2.5 times signal
bandwidth which increases the signal-to-noise ratio 1 db over the
minimum sampling rate. The reference bandwidth for one pulse a
sample depends on the tolerable
margins against intersymbol interference. Ideally it can be made
equal to signal bandwidth but is
usually more to ease transmission FIG. 3-Pulse-code modulation sequence
before (above) and after (below) regenrequirements.
In pcm, the pulses are correctly eration
received if the carrier peaks and
noise peaks can be distinguished.
Ideally, the system is error-free if distorted by noise and interference
the carrier peaks slightly exceed can be examined at equally spaced
twice the noise peaks. In gaussian intervals and a determination made
r -f noise, the noise peaks cannot as to whether or not a pulse is presbe precisely defined but an upper ent. If the answer is yes, a clean
limit of about four times the rms properly timed pulse can be sent on
value is exceeded so rarely as to to the next repeater; if the answer
make consideration of higher peaks is no, a clean blank can be sent.
Figure 3 shows input and output
unnecessary.
By operating the pcm system at of a regenerative pulse repeater.
a sufficient carrier power level The code sequence is 100111. The
above noise to make errors in rec- input is accompanied by interferognition rare, the pulses can be de- ence and distortion. Nonsynchrocoded to represent exactly the orig- nous interference produces the
inal quantized signal levels. The blurred trace. There is a phase reonly noise present is quantizing versal between input and output
noise caused by differences between while the small ripple visible in the
the sampled magnitudes and the output is a result of the timing
wave.
discrete representations.
Because of pulse regeneration
Pulse Regeneration
there can be no accumulation of
Pulse -code modulation has the error in a chain of repeaters proadvantage that the pulses can be vided the effects of noise, distortion
regenerated in both magnitude and and interference in any one link are
time. A pulse train which has been sufficiently small to prevent a pulse
149
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from being mistaken for a space. its most lenient value in binary
An important feature is that this pcm where the theoretical requireexploitation of bandwidth for noise ment is only a factor of two besuppression does not imply high- tween carrier and noise peaks.
fidelity low-noise bandwidth, but
If instead of c-w, a video pulse
only bandwidth of moderate quality transmission system is used, the
to enable on -off pulses to be rec- binary values can be sent as posiognized accurately.
tive and negative pulses, the detector becomes a polarity indiRepeater Circuit
cator and the threshold is reduced
The transistorized regenerative to equal signal and noise peaks. In
repeater depicted in Fig. 4 has been practice, an additional margin
used to obtain the results shown in should be allowed for variation.
Fig. 3' The second stage is a blockIn improvement-threshold sysing oscillator that delivers an out- tems, when the noise breaks through
put pulse when the sum of the input the threshold barrier the system
signal and timing waves exceeds favors the strongest component and
threshold.
is indifferent to whether it is signal
The timing wave is derived by or noise. If the strongest comshock exciting a parallel resonant ponent is noise, the suppression
circuit with the output pulse train. works in reverse and pure noise is
A clamping diode establishes the registered in the output.
positive peak of the timing wave.
A small part of the pulse output is
Filtering and Repetition
fed back to the input to cancel
There exist systems for reliable
stretching of input pulses caused
transmission
at small ratios of
by inadequate low-frequency resignal-to-noise
power. The key to
sponse of the transformers.
success
is
a
decrease
in the signalWith the noncritical input equalizing network shown, this repeater ing rate to give time to make decioperated successfully at 672 kc over sions which discriminate between
2.3 miles of No. 19 Awg paper-in- signal and noise.
An example applicable to noise
sulated cable pair.
uniformly
distributed over the freFrequency -modulation, pcm and
quency
range
is the use of narrowrelated schemes such as pulse band
filters.
This cuts down the
position modulation, pulse -duration
amount
of
noise
power accepted by
modulation and pulse -frequency
modulation are of the improvement- the receiver. The signal power is
threshold type. A minimum ratio concentrated in the narrow band to
of signal power to noise power is obtain a margin over noise.
Since the narrow -band system
required in the transmission medium to obtain noise suppression. can not follow rapid changes in
The improvement threshold reaches waveform, the signaling rate must
be reduced. Practical limitations
the cost of highly selective
Table I-Code for Single -Error are:
filters,
the stability requirements
Correcting and Double -Error Deimposed on carrier oscillators and
tecting
the transmission delay.
Radar operation with a low sigDecimal
Position in Sequence
nal-to-noise
ratio is related to the
Number 1 2 3 4 5 6 7 8
narrow -band filter technique. The
0
o 0 0 o 0 0 0 o
repeated pulse pattern reflected
1
1
1 0 1 0 0 1
o
from an object stands out through
2
o 1 0 1 o 1 o 1
3
1
0 0 o o 1 1 1
the nonrecurrent grass produced by
4
1
0 0 1 1 o O 1
noise. Repetition is a form of in5
o 1 0 0 1 0 1 1
6
1
1
tegration and integration is a form
0 o 1 1 0 0
7
0 0 0 1 1 1 1 0
of low-pass filtering' The poorer
8
1
1
1
0 o o O 1
the signal-to-noise ratio, the more
9
o O 1 1 o o 1 1
10
1
0 1 1 0 1 0 0
repetitions are required.
11
o

1

1

o

o

1

o

1

1

1

1

0

1

14

0

o
0

0

1

1

0
0
0

o

O

1
1
1

o

1

1

O

15

1

1

1

1

1

1

1

1

1

12

13
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Controlled Redundancy
A systematic approach based on
controlled redundancy is offered by

error -detecting and error-correcting codes. As an example, consider
the 2 -out -of-5 code in which the
code groups are sequences of five
intervals in which only two pulses
are sent.
The ten allowed sequences are
11000, 10100, 10010, 10001, 01100,
01010, 01001, 00110, 00101, 00011.

If choice were not restricted
there would be 32 sequences available. Also, it would be possible to
obtain 16 sequences from four intervals. This cuts the signaling rate
to less than *.
If more or less than two pulses
are received in a five -interval
frame, it is known that there must
have been at least one error. Occurrence of two errors in a frame
may not be detected, for if one pulse
is changed to a space and one space
to a pulse, the 2 -out -of-5 condition
remains. Single error detection is
most effective when the probability
of error in one pulse is small. The
probability of two errors in a frame
becomes approximately the square
of a small quantity and may be
negligible.
To correct single errors in a
frame it is necessary to restrict the
meaningful sequences to a set differing individually in at least three
places. If the minimum number of
differences is increased to four,
double-error detection as well as
single -error correction is possible.
The total number of meaningful
sequences out of a given number
of pulse intervals shrinks rapidly
as higher numbers of errors are
detected and corrected.
It is not possible to detect a
number of errors up to and including the number of pulse intervals,
for this would yield only one allowed
sequence.
Parity Checks

Table I illustrates a coding plan
in which 16 meaningful sequences
are obtained from the 256 possible
sequences in eight intervals.' If the

correcting and detecting features
were not used, the same information could be sent in four intervals,
so the penalty is halving the transmission rate.
Columns 3, 5, 6 and 7 give the
message pulse values and represent,
in binary notation, the numbers 0,
July,
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15. Columns 1, 2 and 4

are check -pulse values for single error correction. Column eight
gives check -pulse values for double error detection. The checking is
done on a parity basis in selected
subgroups.
The parity of a set of l's and 0's
is determined by counting the l's.
If the number of l's is even or zero,
the parity is even. Each check
value is chosen to make the parity
of its subgroup even.
At the receiver, four parity
checks are made: pulses 1, 3, 5 and
7; pulses 2, 3, 6 and 7; pulses 4, 5,
6 and 7; pulses 1, 2, 3, 4, 5, 6, 7 and
8. If a parity check gives an even
number or zero, the result is O. If
an odd number is obtained, the result is 1. If no errors are made, all
four checks give 0.
If a single error is made, the
fourth parity check gives 1 and the
results of the first three checks in
the order 3, 2, 1 form a binary
number indicating which position is
in error. If this number is 000, the
error is in position 8. The offending
value may then be corrected by
changing 1 into 0 or 0 into 1.
If two errors are made, the result
of check 4 is 0 and at least one of
the other checks gives 1. The location of the errors cannot be found.
Information Theory

Error correction and detection
reduce the probability of error from
noise but cannot guarantee freedom from error. Operations which
take account of statistical differences between the possible message
sequences and the noise can under
ideal conditions assure errorless
transmission through noise up to
a maximum signaling rate which is
a property of the system.
The fundamental theorem is'
C = W log [1 + (S/N) ]
where C is the maximum number
of units of information a second
which can be received without error,
W is the bandwidth of the system
in cps, S is the average signal
power and N is the average noise
power. The number of units of information is the logarithm of the
number of choices between possible
messages. If the base of the logarithm is two, the unit is called the
bit. When the logarithm is taken
ELECTRONICS
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to the base 10, the unit is called the
hartley.° When natural logarithms
are used, the unit has been called
the nit.
Bandwidth W is that of an ideal
filter-a linear filter with no loss
in a band of width W, infinite loss
at all other frequencies and constant delay in the transmission
band. The noise is assumed to be
white and gaussian.
White gaussian noise has maximum interfering effect for a given
mean noise power. Hence, if the
noise is nongaussian, the maximum
possible rate of errorless transmission of information is at least as
great as given by the formula and
is in general greater.
The information rate is the product of 2W and log [1 + (S/N)] 1.
This means that 2W independent
samples a second can be unambiguously recognized in the output of
an ideal filter of width W and the
number of recognizable distinct
magnitudes a sample is
[1

+ (S/N) ] t

Application of the theorem postulates an equivalent ideal filter obtained by equalization of the amplitude -frequency curve to flat response over the band utilized and
high loss outside. Also equalization
of the phase -frequency curve to a
straight line with effectively zero
intercept. Many transmission systems do not need to meet these
requirements and the theorem indicates only what their channel capacities could approach if extensive
modifications were made.
A typical voice channel is designed for transmission of human
speech and performs this function
well when the amplitude -frequency
curve is flat from 300 to 3,300 cps.
The phase -frequency curve is not
critical.
Ideal Transmission
Given a channel consisting of an
ideal filter perturbed by white gaussian noise, the theorem assures that

errorless transmission at the rate C
is possible and errorless transmission at any rate greater than C is
not possible. The proof does not
show how the ideal rate can be obtained, but indicates a direction in
which to go.
The maximum rate is approached

FIG. 4-Transistorized regenerative repeater produces results shown in Fig. 3

by using long messages and applying statistical treatment to the complete response of the system. Identifications of individual elements
are postponed until the complete
message has been received.
This implies a long delay since
no part of the message can be obtained until it has all been decoded.
As the ideal rate is approached the
delay becomes indefinitely large.
The ideal condition is approached
analogously by drawing sets of code
values for long messages at random
from a gaussian distribution of

numbers.'
One decoding plan is to compare
the actual response of the system
to the long message plus noise with
the individual noise -free responses
which would be obtained from each
message code separately. Identification of the actual message sent
is made on the basis of the best
match in accordance with some criterion such as the least integrated
squared difference. Since the number of possible messages increases
exponentially with the message
length, the complexity of the decoding apparatus does likewise.
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Meter indicates flutter and wow using 3,000 -cps signal

Construction of wow meter makes use

of

plug-in units

SUMMARY
Test instrument for tape recorder transport mechanisms
measures speed variations from 0.01 to 5.0 percent at rates from 1 to 450 cps.
Simple system uses f -m discriminator to detect change in recorded signal

WIDE RANGE METER
By H. J. WIRTH
U. S.

Electronics Scientist
Navy Electronics Laboratory
San Diego, California

the basic function of a
tape transport mechanism is
to drive the magnetic tape over the
head at a constant speed, it is often
necessary to determine how well
this basic requirement is being met.
Defective parts can be found by
comparing the rhythmic pattern of
the flutter or wow with the rotational speeds of the various components in the transport mechanism.
INCE

Basic System
Two basic systems are used to
measure flutter and wow. Both systems utilize a sinusoidal signal
which has been recorded on magnetic tape. In one system, the recorded signal is squared and differentiated to convert the sine
waves into pips. These pips are
used to intensity modulate an oscilloscope. Another set of pips from
152

a precision oscillator supplies timing reference markers to the horizontal plates of the oscilloscope.
The instantaneous time difference

it is satisfactory where extreme
precision is not required. This article describes a simple instrument

which utilizes the second system.
betwen the reproduced and the ref- The instrument is capable of deerence pips is proportional to flutter tecting flutter and wow from 0.01
and wow. The scope face is photo- to 5.0 percent at rates from 1 to
graphed to provide a permanent 450 cps.
record. This system is complex and
Circuit
expensive, but provides measurements over a wide range of flutter
Figure 1 shows an overall scherates.
matic of the flutter and wow meter.
Another system is based on the
The 3-kc band-pass filter prevents
fact that the instantaneous fre- the meter from responding to
quency of the reproduced signal is harmonics of the recorded signal
proportional to the instantaneous and tape noise. This filter is of
tape speed. The reproduced signal the constant -k type with 1-kc and
from the tape is applied to a f -m 6-kc signals being attenuated more
discriminator which provides an than 55 db.
output voltage proportional to the
A limiter prevents erroneous
flutter and wow. This output drives meter readings caused by amplia meter which directly indicates tude variations in the recorded
the percent flutter and wow. In ad- signals. These variations are
dition the output from the discrimi- mainly caused by defects in the
nator can be sent to a pen recorder magnetic tape rather than in the
for a permanent record.
transport mechanism. The limiter
This sytem is simple and inex- allows only a 1 -db change in outpensive, but small flutter ampli- put amplitude for a 35 -db change
tudes usually can not be measured in input amplitude. Waveform reover a wide range of fluttér rates; mains symmetrical over this range.
July, 1956
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Measures Flutter and Wow
The discriminator used detects
flutter and wow over a 500 -to -1
range from 0.01 percent to 5.0 percent. The circuit is essentially a
dual tank in which each tank is
tuned approximately 300 cps off
the center frequency of 3,000 cps.
The components were arranged so
that heat would not cause the discriminator to drift. The output
characteristic, shown in Fig. 2,
can be observed directly on an
oscilloscope, a pen recorder or used
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dual -tank dis-

to activate a direct-current meter.
A low-pass filter between the
discriminator and meter amplifier

prevents erroneous meter readings
by the residual 3-kc signal and
noise produced by the discriminator
diodes. This filter is a single section low-pass filter of the constant -k type with high -frequency
cutoff at 450 cps. The 3-kc signal
is attenuated over 50 db. If desired, the low-pass filter can be replaced with narrow band-pass filters to obtain a spectrum analysis
of the flutter and wow.
Meter Circuit
Scale switching is accomplished
by a calibrated voltage divider in
the grid circuit of the meter amplifier. The high -gain meter amplifier is direct -coupled to a
cathode follower which drives the
meter.
Diodes in the meter circuit
should have a linear voltage -current characteristic in the vicinity
of the origin so that the meter
deflection will be linear over a wide
dynamic range. Three types of

diodes, 1N54A, 1N137 and 1N138 proved satisfactory in this circuit. Overall feedback is used to
insure linearity. Feedback is increased in the high -frequency region to reduce the effects of pickup
of the 3-kc oscillator signal in the

meter circuit.
Test Oscillator
The test signal to the recorder is
supplied by a 3,000-cps oscillator.
An ordinary variable R -C oscillator
does not have sufficient stability,
especially if it is supplied from an
unregulated power source. Any
variation of the test oscillator frequency at a rate between 1 and 450
cps is sufficient to cause false meter
readings.
The oscillator is a Colpitts type
operated class A. Long-term stability of the signal is about 0.3 cps and
warm-up time is less than five
minutes.
A regulated power supply is
used as the power source. This
adds to the stability of the oscillator circuit and the meter amplifier gain.
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Four -Place Timer Codes
SUMMARY
Timing generator creates pattern that indicates time on
oscillograph record in increments of 0.001 from 0 to 9.999 seconds before
repeating itself. Coding produces tenth, hundredth and thousandth -second
markers on single trace

can be introduced into an oscillograph
record by one or more timing traces
containing pips or markers onto
which the timing information is
coded. However, if the timing display utilizes too many traces, or if
assessment of the data contained
in the timing traces is made difficult
TIMING INFORMATION

NEON LAMP

MONITOR

POWER
SUPPLY

CODED

TIMING
--- GENERATOR

GALVANOMETER

OSCILLOGRAPH

FIG. 1-Principle units of timing system

1,000 - CPS

}

TRIGGER
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COUNTER

2

3

COUNTER
->-

4

BiV21

B+

B +

V20

R910

TRIODE
CONNECTED
AS DIODE

R11

R4 t0 7

by tedious measurements or lengthy

counting of markers, the value of
the data is reduced.
The two timing traces derived
from the timing generator described in this article create a pattern which indicates time directly
down to 0.001 second. With the
simple method of calibration recommended, the pattern reads from
zero to 9.999 seconds before repeating itself, with a maximum of ten
markers to be counted for each data
point.
The complete system is portrayed
in Fig. 1. The timing generator
drives two type 7-216 galvanometers in a Consolidated oscillograph.
A monitoring neon lamp, which
flashes at a rate of one flash per
second, provides remote indication
that the system is on and in operation.
Timing Generator Unit

-Simplified diagram of timing generator; component designations correspond with
complete circuit diagram, Fig. 3
FIG.
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FIG. 3-Complete circuit of timing generator. Frequency standard and decade counters,
represented by blocks, are commercially available plug-in units
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A block diagram of the timing
generator is given in Fig. 2 and
the complete schematic in Fig. 3.

The design is centered around commercially available plug-in type
units.
The 1,000 -cps frequency standard
feeds through a trigger circuit into
a chain of four decade counter
units, which have staircase outputs
in addition to their normal output
circuits. These staircase outputs
are differentiated and limited as
required, fed through cathode followers, attenuated, combined and
fed into the oscillograph to form
the time pattern.
The frequency standard, an
American Time Products type
2007W, is a dual -triode, inductively
coupled, temperature - compensated
tuning -fork oscillator which de July, 1956
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Oscillograph Recordings
By SAMUEL E. DORSEY
U. S.

Electronic Engineer
Naval Ordnance Test Station
China Lake, California

FIG. 4-Schmitt-type trigger used in timing generator

livers approximately five volts at
1,000 cps into a 200,000 -ohm load.
The unit has an accuracy of 0.001
percent. It is furnished as a complete entity with an octal plug for
making the necessary connections
of power input and signal output.
The trigger, or signal shaper,
diagrammed in Fig. 4, is very similar to a Schmitt trigger except
that bias for both grids is obtained
from conduction through the cathode resistors. It generates rectangular waves with steep, negative going trailing edges, the type of
signal best suited to drive the decade counter, a Hewlett-Packard
type AC -4A.

Timing generator uses commercial plug-in counters and frequency standard

Figure 5B shows idealized wave comb -like timing signal shown in
forms of the voltages at A, B, C and Fig. 5D.
D of Fig. 5A. These voltages are
Comb Signal
summed through resistors RA, RB,
Ro and RD, which are proportioned
Referring to Fig. 2, the staircase
to produce the staircase output
output of the first counter is difshown in Fig. 5C. The staircase ferentiated by capacitor C, and resignal can be differentiated into the
sistor R, to form the comb signal
of Fig. 5D. The positive pulses of
Fig. 5D are limited by potentiomSTAIRCASE
eter R., and V.4. The diode conducts
OUTPUT
through R_ only on the positive porOUTPUT
INPUT
tions of the differentiated signal.
Cathode follower Vi,, serves as
driving amplifier for the comb
BINARY 3
BINARY 4
BINARY
BINARY 2
signal.
(A)
1330565890173456(89P 34591
In the comb, the negative pulses
INPUT
111111111111111111111111111
the 1,000 -cps indications and
are
VOLTAGE AT
the
positive
pulses are the 100 -cps
VOLTAGE AT B
indications. Potentiometer R, serves
VOLTAGE AT
as amplitude control of the comb
VOLTAGE AT 0
(B)
signal.
The staircase output of the secSTAIRCASE
VOLTAGE
ond counter is not used. The staircase -voltage output of the third
fc)
counter is amplified by cathode folCOMB
lower V., controlled in amplitude
irIrrrumrrllflrlr
rrlrlll
VOLTAGE
(D)
by switched resistors R* t, q, and
mixed with the comb signal to proFIG. 5-Basic configuration of counter
vide indications of tenth -seconds,
decade with staircase output (A) and
hundredth -seconds and thousandth waveforms (B, C and D)
A

I

2

A

Staircase Waveform

C

This counter has the advantage
of a staircase output. The circuit
is represented symbolically in Fig.
5A; neon lamps and their resistor
matrix are omitted from this diagram. The staircase -forming resistors, RA, RB, Re and RD, are connected to points A, B, C and D, each
of which is a plate of its flip-flop
not being used to drive the succeeding flip-flop.
ELECTRONICS
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Calibration
To calibrate, a 3 by 5 inch card
is held so that one of its long edges
bridges the two timing traces and
the reference line on the slow oscillograph record. The point on the
edge where reference line crosses
is marked. The card is then slid
along the film, keeping the reference mark of the card on the reference trace; the points of crossing
of the zero -second step, the onesecond step, the two -second step
and so on through the nine -second
step are marked. The same is done
with the tenth -second steps, marking the card as shown in Fig. 8.
It is not necessary to number individual steps on the film. This was
done in Fig. 7 for clarity.

oscillograph record taken during test

REFERENCE
0 SECOND
2
3

TIME

y

' '=

0.1

0.2

0.3

0.4

o.s

0.7

0.6

FIG.

7

-Section

'8

'

:.

0.9

of oscillogaph record taken during calibration run of test

seconds, all recorded on the same
trace of the oscillograph. The staircase output of the fourth counter
is amplified by cathode follower
V,,, controlled by switched resistors
R8 to 1, and fed into another galvonometer element on the oscillo graph, giving indications of unit seconds in ten -second groups.

Oscillograph Record

Prints of sections of the oscillo graph record, taken during a test
run of the timing system, are
shown in Fig. 6 and 7. All identifying markers have been deleted
from the record except for a single
reference trace and the occasional
blanks which serve as trace identifiers. The speed of the film in Fig. 6
is approximately 38 ips, which is
close to the expected operating
speed of the oscillograph. In Fig. 7,
the speed has been reduced to about
0.8 ips. This is too slow to be of
practical value in recording of data,
but serves to illustrate the maximum timing pattern of the system
of 10 seconds and is valuable for
calibration purposes.
In Fig. 6, the thousandth -second
indications are the negative pips
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6

SEC

O SEC

-

5

-1.-

0.8 " PER

".

4

appearing in groups of nine, each
in comb -like fashion. The hundredth -second indications are the
positive pips interspersed among
the thousandth - second combs.
Tenths of seconds are represented
by the steps in the staircase upon
which the pips are superimposed.
Unit -seconds are represented by the
steps in the staircase of the other
trace. Portions of three tenth second and two unit -second steps
are shown.
The time scale is so reduced in
Fig. 7 that the thousandth -second
and hundredth -second pips are run
together and are therefore unreadable. However, this view is well
adapted to the calibration procedures because complete staircases of
tenth -second and unit -second steps
are available.

TENTHS
OF
SECONDS
0.90.70.530J

SECONDS
9

7

5 3

0.80ß 0402 0

1111111111

FIG.

8 -

Card used for calibration

For calibration in any test and
subsequent reading of time it is
desirable to run at least 20 seconds
of film in the oscillograph with the
timing generator on and with very
slow film speed, as was done for
Fig. 7. This makes certain that,
when an assessment is started,
there will be at least one full staircase of unit -second steps.

1

w

Example
To illustrate the use of the calibrating card, three arbitrary times

are marked on Fig. 6. These times
are indicated by the dash lines and
the .letters ti, t.¿ and t8. In determining t2, for example, the marked
edge of the calibrating card was
held on the dash line of t, so the
reference mark on the card coincided with the reference trace at
the crossing of the dash line. The
units trace indicated 7 and the
tenths trace indicated O. Hundredth -second pips were counted
and indicated 6 from the last step
of the tenth -second staircase. Thousandth -second pips were counted in
the comb with an indication of 4
pips and half a space. This made
the number 7.0645, as shown in
Fig. 6. Times t. and t3 were found
in similar fashion.
These time numbers are relative.
There is no absolute zero time in
this timing system. What is determined is time difference obtained
by subtraction of two indicated
values. Where time differences
cross from one unit -second staircase into the next, 10 seconds must
be added to the second reading.
July, 1956
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Final design for rack mounting uses terminal board construction

Experimental frequency shifter and demodulator undergoing test

Telemetering Demodulator
for Wide -Band F -M Data
Translating wide -band f -m subcarrier to lower frequency
SUMMARY
permits recording modulating signal at lower tape speed. Demodulator converts f -m to pfm for pulse averaging recovery of signal
a telemetry
system, demodulation of 12
video range (1.0-4.0 mc) f-m sub carrier oscillators characterized by
60-kc deviation at 20 cps to 20 kc
intelligence rates was required. In

I

N

THE DESIGN of

addition, magnetic -tape recording
of the f-m signal before demodulation was desirable to minimize amplitude errors encountered in direct
amplitude magnetic recording. Further study indicated that to keep
the recorder tape speed and response requirements from becoming
excessive, frequency translation of
the subcarrier would be necessary.
The video subcarriers are translated, by selection of the proper
beat-frequency oscillator, to 150 kc
with -1-60 kc deviation, at rates up
to 20 kc.
The problem of demodulating the
wide -band f -m wave of 150 kc ±60
kc deviation is successfully solved
by converting the f -m to pulse -frequency modulation in which a narrow pulse, compared to the period,
is generated for every cycle of the
translated subcarrier wave. This
ELECTRON ICS

-
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1.0 -mc center frequency. The modulated subcarrier
is fed to the control grid of the
6AS6 mixer V,. The output of the
1,150-kc beat -frequency oscillator
V. is fed to the mixer suppressor
grid. When F, is 1.0 mc and FBFO
is 1,150 kc, the translated frequency
FT is 150 kc.
The minimum value of FT is determined by the number of lower
sidebands generated in the modulation process. The equation for

rier channel of

By T. D. WARZECHA
Electronics Engineer
Convair Division
General Dynamics Corp.
San Diego, Calif.

signal is then demodulated by
pulse-averaging techniques. Figure
1 is a block diagram of the system
and the circuit is shown in Fig. 2.

Frequency Translator
The experimental circuit was designed to process a typical subcar-
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FIG. 2-Frequency-shifter provides undistorted modulation signal on lower frequency carrier for tape recording. Pulse averaging

an f -m wave is
= A sin (wT -{- MF sin cost)
(1)
where:
A
= carrier -wave amplitude
co
= carrier angular velocity
Fdeo = frequency deviation
Fmod = modulation frequency
MF = Fdeo/Fmed
T
= time
= 2a Fmod
cos
A trigometric expansion of the
e

right hand side of Eq.

1 will yield
an expression which contains the
sideband frequency components and
amplitude relations in terms of the
Bessel functions. The significant
sideband components for a given
modulation index may be found
from a table of Bessel functions.
An approximate relation of the
minimum value of FT determined
by experimental data is
-

+

2Fmod)
FTmin = (Fdev
for Fdeo = 60 kc and
FTmin will be 100 kc.

= 20 kc,

±

(Fdev + 2 Fmed)
(3)
If the value of FTm,e is not main-

tained according to Eq. 2 severe
distortion will result because the
lower sidebands will not be transmitted with phase and amplitude
fidelity.
Tubes V. and V5 are low-pass
selective amplifier stages designed
to pass only the different frequency
components of the F,, and bfo signals. The response limits of the
filter may approximately be determined by Eq. 3. For example
when :
FT

= 150 kc

= ± 60 kc
= 20 kc
FT lower = 150
[60 + 2(20)] = 50 kc
FT upper = 150 + [60 + 2(20)] = 250 kc.
Figure 3 is a response curve of
Fdev
Fmed
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Pulse Frequency Demodulator

The extremely wide -band f -m
output of the frequency translator
presents demodulation problems.
Tuned -circuit discriminator techniques were not considered feasible
due to difficulties in obtaining
linear operation over the wide
deviation percentages employed.
The percent deviation is
Percent dev =

Fdev

(100)
FT
(100) = ± 40 percent

(2)

Fmod

The instantaneous value of Fr is
FT = FT

the selective amplifier stages. This
curve includes the amplifier and the
low-pass filter characteristics. Figure 4 is an oscillogram taken at
various stages of the translation
process. The output of cathode
follower V, is 15v peak -to -peak.

-

60 kc
150 kc
(4)

The demodulation is accomplished by converting the translated
f -m wave to pulse frequency modulation. This process is indicated by
the oscillograms in Fig. 5.
A 1.0 -microsecond pulse of fixed
duration and amplitude is generated for every cycle of the translated f -m wave. Hence, the intelligence information is contained in
the instantaneous pulse frequency.
In the circuit diagram, Fig. 2
o
10

z
N

W

m

20

30

40
50I

10

100

300

1,000

FREQUENCY IN KC

3-Response of selective amplifier
stage with low-pass filter
FIG.

the translated f-m wave Fr is directed to the cathode -follower driver
tube V7. Each cycle of the wave is
symmetrically clipped by the resistor and biased diode networks.
The input to the amplifier stages
is a symmetrically clipped wave of
3v peak -to -peak amplitude. The
rise time of this signal is related to
the frequency and amplitude of FT.
These rise -time variations are a
source of standard -pulse jitter and
therefore must be minimized by
additional limiting which is provided by V5 and V,. Each of these
stages symmetrically amplify and
limit the clipped signal so that the
output of V, is a square wave of
100 v peak -to -peak amplitude and
0.2 microsecond rise time. This
sighal is used to drive V which
is a Schmitt -trigger type square wave generator circuit.
The output of the Schmitt trigger
is differentiated by C. and R1. The
negative spike of the differentiated
wave is shunted to ground by the
1N38 diode.

The remaining signal is a +10 y
spike of 0.02 -microsecond rise
time which is sufficient to trigger
the standard -pulse generator.
The standard pulse is generated
by a cathode -coupled one-shot multi vibrator, V,,. The output of this
stage is a 1.0 -microsecond pulse of
fixed duration and constant amplitude of +40 volts. The 10 -to-90
percent rise time of this pulse is
less than 0.10 microsecond. Due to
the large deviations employed, the
standard -pulse duration to must be
less than half the period of the
highest frequency encountered to
July, 1956

-

ELECTRON ICS

LIMITING

LIMITING

DIODE
CLIPPERS

ONE - SHOT
MULTIVISRATOR

SCHMITT

AMP

AMP

TRIGGER

OUTPUT

LOW-PASS
FILTER

AMPLIFIER
+

2.2

5.1 K

250 V

V12

K

12AU7

100

12K
MEG

22K

430- 430-

fillF
22

K

18

IK

150MM 300MH 300MH 150 MH

KKF

430;

kuF
220

-

50MH 50MH

1,000
K

+

20
10K

K
R1

0.5

47K
AAA,

K

=

X

1,000

T
DE MODULATED
OUTPUT

- 150V

method is used in demodulator to give output signal from

recovery

allow sufficient
Hence,
T
1

2 (250 X 103)

10

cps to 20 kc for frequency -modulated tape recording

time.
Bout
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=
1

Ft
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(5)

Experimental data indicated that
a 1.0 -microsecond pulse duration
was suitable for operation of the
standard -pulse generator.

Energy of Wave
The energy of the wave is proportional to the duty cycle; this relation is Energy = to/T (K) .
Where te is the pulse duration, T
is the period and K is a constant.
Since changes in T contain the
intelligence, and T = 1

Ft

(1)

(Il)

(6)

(Fdev)

The value of K is dependent upon
the pulse amplitude and the in-

tegrator characteristic.
For a given value of K the integrated voltage output is directly
proportional to the value of the
instantaneous pulse frequency. To
demodulate the pfm wave to the
original modulating signal it is
necessary to integrate the pulses
by means of a low-pass filter network.
Either L -C or R -C low-pass
filters may be successfully employed. An L -C T -section filter as
shown in Fig. 2 was used to de -

modulate the pfm waveform. The
ripple component appearing on the
demodulated signal is less than 0.5
percent. Since d -c response was not
required, a -c coupled amplifier and
cathode -follower stages V. were
added. This provided a more suitable output signal level. The overall deviation sensitivity was increased to 0.1 volt per kc.
The frequency deviation against
demodulator output voltage plot is
linear to better than 1 -percent of
the deviation bandwidth. Dynamic
tests indicate the overall distortion
due to processing to be less than 1
percent.
Fig. 6 is an oscillogram of the
demodulator response to a 500 -cps
square wave and a 20-kc sine wave.

(A)

it#1}11tit/IIt1fII1lIíIt2Ei14tIIl..

ìliFíüíititiititUütüü
(B)

(C)
FIG. 4-Unmodulated subcarrier (A) is
combined with bfo output (B) to give translator output (C) for frequency -modulation

magnetic -tape recording
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5-Circuit waveforms at output of
clipper (A), limiting amplifier (B) and
trigger circuit (C). Pulse generator trigger
(D) provides standard -pulse output (E)
FIG.

FIG. 6-Waveform of 500 cps signal before (A) and after (B) demodulation.

Waveforms of 20-kc sine wave before (C)
and after (D) demodulation
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INDICATOR

BALANCE

(B)

(A)

FIG.

1

--Block diagram

of test

setup for infrared detector (A) and elements of the double -regulation power supply for bolometer

(B)

Regulator Stabilizes
used for detection
of infrared radiation require
the application of d -c voltages that
are devoid of noise and fluctuations.
The power source used must also be
capable of supplying high current
at low voltage. These requirements
generally indicate the use of a battery. For an aircraft installation
BOLOMETERS

where batteries are not permissible
as equipment power supplies, there
was developed a supply adequate for
bolometer requirements.
Detector Construction
In this application, the bolometer
comprises a group of blackened
nickel strips, one micron in thickness with a surface area of half a
square centimeter each. The strips
absorb the infrared radiation, from
a flame or other source, on their
surfaces. The strips, connected in
series, heat up, consequently change
their resistance slightly and thus
produce a small output voltage
across a load. Since the strips are
thin, their mass is small and the
time required for the strips to heat
is short.
Thermal lag in the bolometer
heating process is small. Therefore,
if the radiation varies in intensity
at a rate corresponding to frequencies in the subaudio or low audio
range up to 25 cycles, a usable output voltage of the same frequencies
is produced. Thus the bolometer
gives an electrical analog of the
variation in the intensity of radia160

tion with time. The output amplitude is in the microvolt region. The
theory of infrared bolometer performance" is given in mathematical form in the literature.
A test set-up used to examine
bolometer performance without use
of an actual flame is shown in Fig.
1A. A source of steady infrared
radiation, such as a light bulb, is
placed in front of a modulator. The
latter consists of a motor -driven
metallic disk with notches in its
periphery. When the disk rotates,
infrared radiation is interrupted at
a frequency dependent on the rate
of motor rotation and the number
of notches.
The bolometer, power supply,
transformer and balancing potentiometer are connected in a bridge
circuit. The voltage appearing at
the secondary winding of the transformer is a replica of the intensity
variation. It is amplified by a lowfrequency a -c amplifier and observed on an oscilloscope.
Because of the extremely small
amplitudes of the signals, a high gain amplifier is used. Variations
at subaudio and audio frequencies
in the voltage source used to supply
the bolometer bridge circuit are
likewise amplified, especially if the
bridge does not entirely cancel
them. Fluctuations comparable to
the desired signal may be falsely
detected as such. Hum reduction
and long-term voltage stability are
of secondary importance. The
former has little effect since the

lowest hum component, the second
harmonic of the supply frequency,
is 800 cycles and outside the passband of the detector amplifier.
Long-term voltage changes affect
the sensitivity of the system only
slightly. The sensitivity need not
be accurately controlled for this application, since qualitative rather
than quantitative results are observed.
Double Regulation

After a number of more conventional approaches failed to yield
a voltage output sufficiently free
from low -frequency variations, the
design of Fig. 1B was evolved. As
shown in Fig. 2 this uses an a -c
loop as well as a d -c loop. The
reference voltage of -5 volts is
derived, by a stage of gas -tube
regulation consisting of an OAS and
associated components, from an ordinary -180 -volt regulated power
supply.
In the a -c loop, the 5,000 -ohm
potentiometer is connected between
the output terminal and the reference voltage and it is adjusted to
vary the output voltage. A type
A-300 miniature 400 -cycle mechanical chopper driven from 6.3 volts
has its moving contact on the potentiometer arm during part of a
cycle and on ground during the
other part. This gives a 400 -cycle
carrier modulated by variations in
the output voltage.
Since the chopper gives sup July, 1956
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SUMMARY
Bolometer-type infrared detectors used on aircraft give
ambiguous indication at intensity variation rates up to 25 cycles unless power
supply is well regulated. Chopper-derived a -c loop supplements more conventional d-c regulation in cutting variations to less than a millivolt

By HENRY B. WEISBECKER
Project Engineer

Simmonds Aerocessories, Inc.
Tarrytown, N. Y.

INFRARED DETECTOR
-

pressed -carrier modulation, only the
sidebands are present. The modulated signal is amplified by one
section of the 12AX7 and then
synchronously rectified by a second
chopper. It is finally filtered, to
give a grid voltage for one of the
6AS7 passing tubes, which has its
two sections connected in parallel.
Use of choppers for similar purposes545 is discussed in the refer-

F. to 400 Fl and 400 + F, to 400
+ F,. The 12AX7 stage was found
to generate considerable noise at
the lower frequencies, F, to F,.
A -C

Amplifier

The amplifier in the a -c loop is
designed to pass only frequencies in
the neighborhood of 400 cycles and
attenuate greatly any low -frequency
components. The low -frequency disturbances are not amplified. Tube
noises near 400 cycles are small and
can cause disturbances only to the
extent that they appear as side bands by modulating the carrier.
This effect is slight. Improvement

ences.

If the extremes of the frequencies
of the variations in the output voltage are denoted by F, and
where
both Fl and F, are considerably below 400 cycles, the chopper converts
the band F, to F. to the bands 400

F

-

in regulation of the output voltage
is thus obtained in the a -c loop that
could not be obtained in a d -c loop.
To supply the a -c regulating loop
with a reasonably clean voltage so
excessive gain is not required of it,
a second loop is employed. This is
a d -c loop, since here only coarse
regulation is needed. A 25,000 -ohm
potentiometer is connected in a voltage divider used between the 6AS7
plate voltage and the -180 -volt

reference power supply. From the
arm of the 25,000 -ohm potentiometer, voltage variations are fed to a
section of the 12AX7, amplified and
applied to a second 6AS7 passing
tube.
Loop Supply

6AS7
K'

X

The d -c loop is, in turn, supplied
by a standard circuit utilizing a
transformer, a 5U4 full -wave rectifier and a filter composed of two
resistors and three electrolytic capacitors.
The output voltage is 3 to 6 volts
with current capacity of 250 ma.
Hum at 800 cps is under one millivolt rms and low -frequency variations are less than a millivolt.

1,000
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D-C

1,oóó
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1,000

6om

60

+300V
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470K
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REFERENCES
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4.7K
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I
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3K
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330
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FIG. 2-Circuit diagram shows choppers used to generate and rectify a -c signal that
compensates low -frequency variation
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By MARTIN S. RAPHAEL

and
ARTHUR S. ROBINSON
Department of Electrical Engineering
Electronics Research Laboratories
Columbia University
New York, New York

Memory matrix with light -tight cover open. Only one multiplier phototube is shown

DIGITAL STORAGE
Inexpensive storage for digital data is provided by neon -tube
SUMMARY
matrix. Less power is required than with coincident-current memories such
as a core matrix. Memory uses multiplier-phototube read out. Flasher lamp
prevents complete deionization of neon tubes
NEON

STORAGE

unit uses the

presence or absence of a small
neon tube as the memory element.
The memory consists of rows and
columns of wires with neon tubes
connected to appropriate intersections.
The neon tube detects a coincident voltage at the intersection
and its light output is converted
to voltage by a phototube. Since
the phototube will pick up the light
of any of the neons, it also acts
as the logical OR gate which is
necessary in memories.
Operation of Matrix
Figure 1 shows a corner of a
neon matrix and operating waveforms. The selection of the corners
of the matrix is accomplished by a
coincident voltage. Once the correct
voltage is present, the neon tube
will fire and draw a small amount
of current (about 0.2 milliamp).
This current, however, can nor162

taken to hold the gas pressure and
the spacing of the electrodes
uniform between tubes.
The firing voltages of new tubes
can be from 65 to 90 v, and the
maintaining voltages from 55 to
65 v. As the tubes age, these
voltages will increase.
The amplitude of the half-selecting voltages is about plus or minus
55 from ground. This will insure
the firing of any tube when coincidence occurs. A resistor in series
with one line will drop the voltage
applied to the neon to the maintaining value after the tube fires.
However, when one selecting
voltage is removed, there will still
be 55 v available which may
prevent the neon from extinguishmain off.
ing. This can be overcome by addExtinguishing Neon Tubes
ing an R -C network in series with
The neon tubes are NE -2's. These the vertical or horizontal wires as
are small tubes with wires extend- shown in Fig. 2.
As the neon fires and starts to
ing from the glass seal. In manucurrent, capacitor C charges
draw
have
been
facture, no measures

mally be supplied by any circuit
having a reasonable output impedance without seriously affecting
the output voltage level.
The sets of vertical and horizontal wires have the property that
at all times only one wire from
each set has the selecting voltage
on it. The magnitude of this selecting voltage is about one-half the
firing voltage of the neon tubes.
On the voltage waveforms at
time t,, wire 3 is selected but none
of the hundred series wires is selected (one in another part of the
matrix is chosen). Even though
there are neons at corners c and d,
the voltage applied to them is lower
than their firing point and they re-
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FIG. 2-Section of matrix and extinguishing waveforms.

FIG. 1- Section of neon -tube matrix and firing waveforms

Using Neon Tubes
and the voltage across the tube
drops to the maintaining voltage
level. When one selecting voltage is
removed, the voltage across the
neon drops to about 10 volts for the

short time before C discharges. It
is long enough, however, to extinguish the neon.
When the neon tubes are in an

area which has normal illumination, 110 v or so across the neon
tube when there is a coincident
voltage would be enough to fire the
tube reliably. The light in the area
would prevent the neon gas from
deionizing completely, thus making
it easier fully to ionize or fire the
tube.
The neons of the matrix, however, must be installed in a light tight enclosure to allow the photo tube to pickup the on -off condition.
In a dark area, there is practically
complete deionization about 30
millisec after the maintaining
voltage is removed. Since each neon
bulb in the matrix must be addressed as often or as infrequently
as desired, no restriction based on
the 30-millisec interval can be
tolerated.
In a dark area, the neons may
not fire for periods greater than
20 millisec after a voltage much in
ELECTRONICS
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excess of their normal firing voltage is applied. This is in contrast
to a neon in a lighted area which
will fire within a few microseconds.
Since the neons can be held from
deionizing by light, a flash of light,
at intervals in the normally dark
area would ionize the tubes partially, In particular, if a neon lamp
were flashed, the emitted light
would cause the most activity in the
neon lamps of the storage matrix.
The flasher neon is normally
flashed at the time a new corner
in the matrix is chosen. A new neon
which must fire is thus given the
activation when the coincident
voltage is applied. Since the flasher
neon is fired each time a new location is pulsed, it normally fires

SIGNAL NEONS

t

AMP

FLASHER
TIMING
PULSE

A

HOR AND VERT
WIRE CHOSEN,

FLASHER ON

AND
GATE

OUTPUT

t-->

FLASHER 4
OFF
OUTPUT

HOR AND VERT

WIRE CHOSEN,
FLASHER ON

FIG. 3-Output circuit and timing cycle

many times a second and there is
no possibility of this tube becoming
fully deionized.

Matrix Output
Both the light from the signal
neons and the flasher neon will be
picked up by the multiplier photo tube. Whether a signal neon is on
or not, an output indication could
result at the time the flasher neon
is on. It is therefore necessary to
look for the output after the flasher
is turned off.

This can be accomplished by the
circuit shown in Fig. 3. The output
of the multiplier phototube passes
through an amplifier to increase
the voltage swing available and
change the d -c output level. The
output of the amplifier and the
timing pulse are gated to produce
the output. Immediately after this
output, another location is chosen
for the next output.
The delay between the turning
off of the flasher and the output is
necessary to allow the light output
of the flasher neon to decay to a
low level. The multiplier phototube
and amplifier are designed to have
no greater bandwidth than is
necessary to follow this decay.
Where the memory is to be used
163

to generate a certain function it
will always be read in the same
order. A simple way of reading
which would cover all corners of the
memory would be to select one
horizontal wire and then sequentially select all the vertical wires.
The next horizontal wire would
then be selected and all the vertical
wires would be selected again. This
process then would be repeated until all the horizontal wires were
selected.
With this method of selection, it
is always known which corner will
be the next one selected. Therefore
the circuit can remain one step
ahead of the input and also have
an instantaneous output instead of
waiting for the flasher neon and
slow decay. A circuit which will
perform in this manner is illustrated in Fig. 4.
To scan the matrix in a sequential order, two four -stage counters
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Pulse Input
The positions of the neon tubes
are set up initially so that the
corner of the matrix which is
energized when the counters are
reset contains the information to
be read out at the time of the first
pulse. When the first pulse comes
in, it is regenerated by the blocking oscillator and fed to the AND
gate. The other input to this gate

2NO.STAGE
IOOK

12K

voltage and the other be negative.
Since it is generally desirable to
make all counter stages the same,
this difference in circuitry is in the
cathode followers and the decoding
circuits.

and decoding circuits are included.
The four -stage binary counter has
2` or 16 possible configurations.
Each configuration can be recognized by the decoding circuit as
being distinct.
It will therefore energize one of
its 16 output lines according to the
four inputs it receives from the
counter. These output lines form
one set of wires to go to the neon
tubes.
The second counter and decoder
form the second set of wires to the
neon matrix. Since the second
counter is fed by the overflow of
the first, all 16 lines of the first
will be selected while the second
set remains fixed. The overflow will
then cause another line in the
second set to be chosen and the
first set will sweep through again.
It is necessary that one of the
two sets of outputs from the decoders have a positive selecting
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formation will be the control on the
gate. The output is therefore directly available.
The input pulse also steps the
counter and triggers the mono stable multivibrator which in turn
fires the flasher neon. This sets the
matrix at the next corner and the
neon at that corner, if any,
will light. The multiplier photo tube picks up the light and slowly
changes the input to the AND gate.
When the next input pulse arrives,
the second output is immediate and
the matrix is set for the third
position.

Circuit Operation
The decoded output to the neon

FIG. 5-Neon-tube matrix memory with four -bit output

matrix from the first four stages
is a positive gate from the zero - no attempt was made to attain
reference level. The d -c output maximum speed from the memory
level of the counter flip-flops is unit. The unit as constructed has
raised by the dividers to the grids a maximum read-out rate of about
of the cathode followers and the 2 kc. This is due to some portions
polarity of the diodes in the de- of the circuitry and the mechanical
coding matrix provides for the layout of the decoding and neon
positive output gate. The d -c level matrixes. To work at higher speeds,
of the fifth to eighth counter flip- the capacitance between all matrix
flops is lowered by the dividers to wires must be reduced to improve
their cathode followers to obtain rise times and reduce crosstalk.
a negative gate from the zero refMultidigit Output
erence level. The outputs of these
The circuit provides one bit of
flip-flops are reversed to obtain
correct sequencing of the negative output information at the time of
each input. Many applications,
output gates.
The positive input pulse is however, require more bits per inbrought to blocking oscillator Vi put pulse. Each bit will require a
for reshaping and amplification. separate neon matrix but most of
The positive output of VI is gated the equipment can be common. The
with the d -c level from multiplier- layout of the matrixes for a fourphototube amplifier V2. Since the bit output word is shown in Fig. 5.
Corresponding wires of each
amplifier and gate have a slow
response to the d -c level change, matrix are connected together and
the output information is based on driven from the same source. The
the past output of the neon matrix. counters, cathode followers, decodThe flasher neon is ignited im- ing circuitry, monostable multi mediately after the input pulse by vibrator and blocking oscillator
monostable multivibrator V3 and need not be repeated. All that is
amplifier V,. To be certain that the necessary for each additional bit is
flasher neon is partially ionized a matrix, multiplier phototube and
when the equipment is put into amplifier, AND gate and flasher.
The additional power required
operation, a pilot lamp is included
in the light-tight compartment. is negligible. For memories which
This lamp is turned off by the require a different number of locathermal relay about three seconds tions than 16 by 16 or 256 posiafter B+ is applied. This delay al- tions, a different counter configuralows the equipment to start its tion can be used or the counters can
operation and insures initial firing be reset before they reach full
of the flasher neon.
capacity.
The circuit shown was designed
The life of the components is
for equipment requiring a maxi- normally no problem. The counters,
mum read-out rate of 200 cps and cathode followers and decoding
-
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circuitry need not be high-speed
units. Therefore they can operate
with relatively low current and
reasonable rise times. This speed
also allows the crystal diodes in
the decoding circuits to operate in
circuits which are relatively insensitive to variations between
diodes. The NE -2's have a rated
life of about 25,000 hours. Since
the tubes are on only a fraction of
the time and are operating at
about
rated current due to the
large gain available from the
multiplier phototube, the neon life
is no problem.

Construction
The physical layout of a typical
memory matrix is shown in the
photograph. The cover holding the
neons is tipped up. This unit has
four output bits per input pulse
therefore four light -tight compartments, each with the memory
neons, flasher neon and multiplier
phototube. The neon memory tubes,
rather than being physically
located at the intersections of cross
wires, are bunched in a group to
illuminate the multiplier phototube
uniformly.
The access time for the neon
memory is about 100 microsec and
the consecutive read-out time is the
same. About 25 tubes and 128
diodes are needed for the 4 -bit 256 word consecutive read-out memory.
Sixteen tubes are counters and
cathode followers.
This work was supported by
USAF Cambridge Research Center
under contract AF 30(635)-2815.
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FIG. 1-Self-quenching superregenerative oscillator circuit uses
junction transistor. Point contact may also be used

(E)

(D)

FIG. 2-Waveforms show circuit voltages V. (A), V
(C), Vr (D) and V, (E) corresponding to circuit diagram

(B), V,..

SUPERRE GENERATIVE
By R. J. KIRCHER* and I. P. KAMINOW
Hughes Aircraft Co.
Culver City, Calif.

Bell Telephone Laboratories
New York, N. Y.

Equal on -off intervals of 500 -cps audio frequency are obUMMARY
tained at a rate of 7 cps using junction transistor in basic self -quenching
oscillator circuit. Effects of circuit parameter variation on oscillator performance are given. Operation is possible at higher frequencies
PULSES OF AUDIO -FREQUENCY

tone

produced at a slow.. rate from

are useful in providing
alarm controls and in performing
identification and supervisory functions in signaling systems.
This article describes a simple
transistor circuit that produces
equal on -off intervals of 500 -cps
tone at a rate of 7 cps. The circuit
requires one junction transistor
and provides 23 milliwatts of pulse
power to a 600 -ohm load. Operation
at higher frequencies and the use of
point -contact transistors in this circuit is possible.'
The circuit diagram of the selfquenched oscillator is shown in
Fig. 1.
Figure 2A is the output signal,
Fig. 2B is the voltage across the
resistor Ri in the emitter circuit,
Fig. 2C is the emitter -to -base volt 5 to 10 cps

Formerly with Bell Telephone Laboratories
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age and Fig. 2D and 2E are the
voltages across L. and C,, respectively.

Operation
To obtain some insight into the
circuit operation, assume that self-

quenched oscillation takes place.
Suppose that the off period has just
been completed and the on period
is about to begin. Thus the emitter to -base voltage will be slightly positive (for a pnp unit), the current
through the LC combination will be
small, the emitter-to -base resistance will be low and C. will be
charged positively.
Capacitor Co will discharge rapidly through L, and the emitter-to base resistance. The voltage across
L. will increase, opposing the
change in current, and the voltage
across the LC combination will adjust itself to maintain a small positive voltage across emitter and

base. Oscillations will build up rapidly toward some limiting value.
Owing to transistor nonlinearity
these oscillations produce a rectified current Le, with a fundamental
frequency of 7 cps, that flows

through the inductance -capacitance
combination along the assumed
path shown in Fig. 1.
This current reduces the voltage
across C,, until V,, becomes so small
that oscillation ceases. The emitter to -base resistance is now high and
R,
C. begins to charge through
and the bias network Rº, R C. and
E. The resultant rapid change in
the direction of current through L.
causes the voltage across the coil
to decrease rapidly and drive the
emitter diode further below cutoff.
The emitter-to -base voltage now
increases toward the bias voltage
V,, as C. charges. When V,, becomes slightly positive, the emitter
diode again becomes a low resist -

L
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FIG. 3-Circuit performance with variation in quench capacitor C,, (A) and by-

FIG. 4-Effect of changes in bias (A) and
feedback (B) on circuit performance. Sum

pass capacitor

of R2

C, (B)

and

R2

held constant in (A)

5-Effect of changes of load resistance (A) and emitter resistance (B) on
circuit performance
FIG.

transistor Oscillator
ance across the LC combination and
the cycle repeats itself.
Choke L, also serves to prevent
a short circuit across the emitter
and base at the fundamental oscillator frequency.

Experimental Results
Circuit performance was measured with a fundamental oscillator
frequency of 500 cps, a quench frequency of 7 cps and a off to on ratio,
d/D, of unity.
Only one significant element at
a time was varied. The pulse power
dissipated in RL and P. is taken as
A2/2RL.

Performance as a function of the
quench circuit capacitance Co is
shown in Fig. 3A. The power output and the off-on ratio d/D, do not
vary appreciably for values of C/o
above 25 µf. Quench frequency fQ
varies hyperbolically with Co. An
empirical relation for fo is (8.8 X
10-°C,)

-1.

This variation suggests that
quenching is controlled by a time
constant rather than by a resonance
phenomenon since the resonant frequency for the L.C. circuit is 33
cps. Since Co chiefly affects fo, it
can be used as the primary control
ELECTRON ICS
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for the quench frequency.
suitable output transformer, a pad
Effects of varying bypass capaci- in the secondary to reduce the load
tor Co values are shown in Fig. 3B. variation seen by the circuit or a
Above a value of 15 µf, d/D, f o and buffer amplifier in the output
P. change slightly indicating that circuit.
R3 is effectively bypassed at the
Effects of variation in R1 are
quench frequency.
shown in Fig. 5B. The important
Figure 4A shows the effects of property here is that d/D can be
changing the bias by varying R2 controlled by R1, with only small
while keeping the sum of R2 changes in f, and fQ, in the range of
and R2 constant at 41,000 ohms. As 4,000 to 16,000 ohms.
R2 is increased beyond 14,000 ohms
Although the sum of R2 -}- R, was
quenching of the 500 -cps signal not varied, it was found that for a
stops owing to reduced collector value of 10,000 ohms instead of
voltage. As R2 is decreased toward 41,000 ohms, the quench frequency
zero d/D increases rapidly because increased about 40 percent with
of reduced quiescent emitter cur- some increase in d/D. This change
rent. Values of P. and f0 are less increased the battery drain from 4
critically related to the value of ma to 8 ma.
resistance than d/D; thus R2 and R2
A resistor placed in series with
can be used as a fine control for d/D. Lo and Co decreased d/D as the reThe effect of the feedback re- sistance was increased, and quenchsistance, R,5, is shown in Fig. 4B. ing stopped when the sum of the
Within the operating region both value of this resistor and the red/D and f a vary moderately so that sistance of Lo reached approxiR,5 can be used as a fine control for mately 200 ohms. An increase in
the 7 -cps quench signal as well as the value of Lo lowered the quench
a control over the basic 500 -cps frequency.
frequency.
REFERENCES
Figure 5A shows that variation
(1) W. F. Chow, Transistor SuperreDetection Conference on Tranin RL has a marked effect on the generative
sistor Circuits, Philadelphia, 1955.
(2) R. U. Endries and R. P. Moore, Jr.,
circuit performance. Improvement Transistor
Oscillators, RCA Lab. Report
may be obtained by using a more LB -865, p 9, May 23, 1952.
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Regulating Amplifier
Servocontrol automatically adjusts gain to accommodate
UMMARY
changes in attenuation in long open -wire telephone lines. Slope, or unequal attenuation as a function of frequency, in 12 -channel carrier systems
is likewise compensated. Pilot -tone pairs of 40 and 80 kc with 99 and 150
kc are employed to control gain
By W. S. CHASKIN and H. R. KIMBALL
Lenkurt Electric Co., Inc.
San Carlos, Calif.

MULTICHANNEL

CARRIER

tele-

phone systems require compensation for variations in line attenuation caused by weather
changes.
The device described is used in a
new 12 -channel carrier telephone
system to correct automatically not
only for changes in attenuation but
also slope-the change of attenuation over a range of frequenciesthat occur in open -wire telephone
lines.
The telephone system uses frequencies from 40 to 88 kc in one
direction of transmission and 99
to 150 kc in the other direction.
Over these frequency ranges, differing weather conditions cause
large changes in the attenuation
characteristics of a line.
Figure 1 shows the attenuation
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/j / ///
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1

LOW -FREQUENCY GROUP

60

characteristics of a typical 33 -mile
long telephone line. Under dry
weather conditions, the average attenuation of the line is about 8
db and the change in attenuation
from 99 to 150 kc is only 2 db.
During a sleet storm, however, the
attenuation at 99 kc may increase
to 38 db and the attenuation at
150 kc may increase to 60 db.
The difference between these two
values of attenuation (22 db) is
the slope across the transmitted
band of frequencies. Under different weather conditions, attenuation
and slope may be anywhere between the dry -weather and sleet storm extremes.
The regulator compensates for
any attenuation in the range
covered in Fig. 1. This includes
lines so short that instead of pro -
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FIG. 1-Attenuation characteristics of open -wire line. Shaded portions show range of re
ulation of the equipment described in text
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viding variable amounts of gain,
the regulator must provide varying amounts of loss. For long lines,
the regulator will provide up to 48
db gain at 99 kc or 72 db gain at
150 kc. The regulation error under
most conditions does not exceed ± 1
db.
Design Considerations

Two general approaches, either
electromechanical or electronic, can
be taken in the design of regulators
for open -wire carrier systems.
Electromechanical regulators are
attenuation
because
possible
changes occur slowly enough to be
adequately compensated by a mechanical device. In fact, slow regulator response is necessary to
prevent wide swings in system gain
resulting from momentary line
shorts or induced transients.
One type of electromechanical
regulator now used in carrier system is a servomechanism consisting of motor-driven attenuators
and slope -correcting networks. The
motors of these devices are driven
by a system of amplifiers, relays
and filters to insert the necessary
characteristics in the line. Such
regulators, although they perform
satisfactorily, are large physically
and include expensive components.
Another design approach makes
use of electronic circuits to take
advantage of miniature components now available. An electronic
regulator is smaller, more efficient
and can be inexpensively manufactured.
To correct for wide range line July, 1956
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Corrects Slope and Level
SLOPE REG

I

FLAT -GAIN REG

FROM

TRANSMISSION

I

loss and slope conditions, precise
attenuation and slope information
must be conveyed to each regulator
in the system. This information is
obtained by sending two pilot f requencies in each direction of transmission. Pilots of 150 kc for slope
control and 99 kc for flat -gain control are transmitted in the high frequency direction. Tones of 80
kc for flat-gain control and 40 kc
for slope control are transmitted
in the low -frequency direction.
The regulator can be considered
a closed -loop electronic servo system. The characteristics of this
system are controlled by the level
of the pilot tones at each end of
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CIRFUITS
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L
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CIRCUIT
the transmitted band.
A block diagram of the regulator
circuit is shown in Fig. 2. In op- FIG. 2-Block diagram shows signal and pilot -tone paths
eration, the regulator attempts to
maintain both pilot tones at a constant preset level at point B. This
level is determined by the amplifier
0.02
KI
0.25 1.2K
gains existing within the feedback
loop, indicated by ß.
TO
ei
SLOPE
2.2K
RT4
The received band of frequencies,
AMP
0.25
including the message and the pilot
tones, is transmitted from input
loo
A to output B of the regulator.
The pilot tones present in the out8+
ERROR SIGNAL BECOMES MORE
put are then separated from the
NEGATIVE AS AMPLITUDE OF
THE FLAT -GAIN PILOT -TONE
message frequencies and returned
DECREASES
through a feedback loop to control
the flat-gain and the slope -comFIG. 3-Flat-gain regulator uses four thermistors
pensating amplifiers.
The line -equalizer section of the
A -B path contains a low-pass roof gain correction and is provided by gain and slope -correcting amplifilter to suppress out -of -band cross- two cascaded amplifiers with slope- fiers. In this loop, a pair of very
talk and noise and a fixed equalizer equalizing networks in their feed- sharp crystal band-pass filters
to provide a moderate amount of back circuits. The
frequency separate the two pilot tones from
preliminary equalization.
response of these amplifiers is con- the message frequencies. After
The flat-gain section maintains trolled by varying the character- further amplification, the pilot
the overall gain of the regulator istics of the equalizer networks. tones are separated from each other
constant. This section consists of As in the flat-gain regulator, this by a low-pass and high-pass filter
a pi -network in which attenuation is accomplished by thermistors combination, individually rectified
depends upon the resistance of whose resistance is varied by d -c and compared with d -c reference
thermistors in its shunt arms and control. The output of the second voltages.
an amplifier with gain controllable slope amplifier is also the output
The two error voltages obtained
of the regulator.
by a thermistor in parallel with the
by the comparison depend upon the
load resistor. The overall gain or
level of the pilot tones at the reguFeedback Loop
loss of the flat -gain section is deterlator output and are used to determined by a direct current flowing
A portion of the regulator output mine the output of the d -c control
through the thermistors.
is applied to the ß -loop to control tubes. These tubes supply current
Slope correction follows the flat- the gain characteristics of the flat- to the flat-gain and slope -correcting
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4-Two slope-correcting amplifiers

are used in cascade

networks. An output pilot level
change of ± 1.0 db swings these
control currents through their complete operating range.
Any change in the amplitude of
a pilot tone at point B will cause
the characteristic of the flat -gain
or slope-correcting networks to
vary in a direction that creates a
compensating change in gain or
slope.
To prevent the regulator from
responding to transient phenomena
such as swinging shorts on the

telephone line or momentary interruptions from maintenance procedures, the time constants of the
d-c control circuits are made long.
If signals are completely lost, alarm
circuits that monitor the error signals will be operated after about
five seconds delay. The loss of
either or both of the pilot tones will
cause audible or visual indication.
A simplified schematic of the flat -

gain regulating circuit is shown in
Fig. 3. The input transformer provides an impedance step-up necessary to obtain optimum performance from a pi -section attenuator.
Resistance R. and the two thermistors, RT, and RT, form the attenuator. The thermistors have a
resistance characteristic that decreases as the current through
them increases.
By varying the current through
the thermistors, the attenuation of
the pi -network can be changed to
the desired value. The current is
controlled by an error voltage applied to the grid of d -c amplifier
tube V,.
The plate -current path of the
control tube contains a third
thermistor RT which is in series
with RT, and RT, as far as the d -c
control current is concerned. To
the incoming signals, however, RT,
is part of the load on the flat-gain
amplifier tube V,.
Therefore, any changes in control -tube plate current will also
cause the resistance of the thermistor to modify the amplifier load
impedance. This alters the gain of
the amplifier in the same direction
as the pi -network and provides additional attenuation compensation.
Thermistor RT, and resistor R,
provide temperature compensation.
They form a voltage divider that
controls the input to the flat -gain
amplifier as a function of ambient
temperature. Temperature compensation is necessary because the
thermistors that control the flat gain or loss of the regulator are
sensitive to changes in the ambient

1_100

temperature as well as to changes
in control current.
Since thermistor RT, is not in
the d -c path of the other thermistors and does not carry appreciable current, its resistance is
dependent only on ambient temperature. Its effect on the gain of the
regulator is opposite to the effects
of temperature change on thermistors RT,, RT, and RT3
Slope Control

A simplified diagram of one of
the two slope-correcting amplifiers
is shown in Fig. 4. Signals from
the flat -gain regulating stage are
stepped up in voltage and impedance by the interstage transformer
and applied to the grid of a pentode
amplifier connected in a conventional RC arrangement with voltage feedback.
The feedback voltage of this amplifier is developed across a two terminal RLC network in which
impedance to ground varies linearly
with frequency. By changing the
resistance of RT5 in the RLC network the impedance variation with
frequency can be made to increase
or decrease.
By passing plate current from
d -c control tube V. through this
thermistor, a means is provided for
varying the slope of amplifier V,
as a function of the error voltage
applied to V, To keep the reactive
elements in the slope-correcting
networks within practical limits,
two slope-correcting amplifiers are
cascaded.
Overall performance
characteristics of the regulator are
shown in Fig. 5.

100

z

z

w
cc
alu

w 80

80

a

z_

z

z

ó 60

2 60
J
c
1-u

á
J

40

z

REGULAT ON-

FLAT GAIN
FLAT LINE LOSS

w

40
REGULAT ON_

CC

X 100

w

SLOPE CORRECTION
X100
INPUT SLOPE

p 20

20

-J

U)

J
Q

10

20

FLAT LINE LOSS

(Al

40

30
IN

50

60

O
0

DB

(B)

10

20

30

DIFFERENCE IN DB BETWEEN RECEIVED LEVELS
OF HIGH AND LOW FREQUENCY PILOT TONES

FIG. 5-Flat-gain regulation (A) and slope regulation (B) characteristics. Complete plug-in regulator comprises main chassis and four
plug in units
170

July, 1956

-

ELECTRONICS

L

INPUT

CATH
FOLL

RING
MOD

AMP
I

I

T

150 -KC
OSC

AMP

AMP

DELAYED
PATH

A

TDELAYED
PATH 8

D.

1-Two ultrasonic paths through artificial ionosphere are compared with direct
line signal in linear mixer
FIG.

-

PRE
AMP

TRANSDUCER

SENDTRANSDUCER

SEND
TRANSDUCER

PICK-UP
TRANSDUCER

DIRECT
PATH C

BAND-

BAND-

LINEAR
MIXER

PASS
AMP
NOISE
SOURCE

PASS
AMP

VTVM

AMP

DETECTOR

AMP

OUTPUT

Multipath Simulator
Tests Communications
By

ALBERT

F.

DEUTH,* HUGH

C.

RESSLER, JOHN W. SMITH and GEORGE M. STAMPS

Project Engineer
Chief Engineer
Hogan Laboratories, Inc.
New York, N.

Asst. Chief Engineer

Y.

Ultrasonic artificial ionosphere uses crystal transducers at
SUMMARY
150 kc operating in air. Heat and fans simulate fading in two air-path signals
which are compared with direct wire path
long-range communications equipment requires an ionosphere simulator capable of duplicating in the laboratory
radio -signal test conditions corresponding to actual field conditions.
The multipath simulator described here is a discrete path type
employing three paths, two of
which are atmospheric. These paths
provide for adjustable differential
delays up to about 5 milliseconds.
It differs from previous simulators
in that the path delay takes place
after modulation and that both
amplitude and phase of the delayed
signals can be varied dynamically
and simultaneously. Fading is random and frequency selective.
The path delay point is important
DEVELOPMENT of

Formerly with Hogan Laboratories.
ELECTRONICS

-
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for double-sideband amplitude modulation for, if the signals were
delayed in advance of carrier modulation, the system would not be
realistic. The frequency selective
nature of the fading simulates the
actual nature of radio fading and
distorts the two sidebands in different fashion.
To account for the fading patterns observed, both the phase and
amplitude of the delayed signals
must vary. Fading due to multi path is random in nature and follows the Rayleigh distribution law.
Transducers

The simulator employs acoustic
transducers operating in air at a
frequency of 150 kc. The high frequency is necessary since the sig-

nais are delayed after modulation.
The transducers are made up of 14
ADP crystals. Since the ratio of
the diameter of the transducer
diaphragm to the wavelength of the
150-kc signal in air is large, the
transducers have a sharp beam pattern. This makes it possible to operate them in an ordinary room
without taking special precautions
against spurious reflections. The
transmitting and receiving transducers are identical. They are
mounted on stands and are aligned
by swivel joints. The arrangement
is shown in a photograph.
The distance between transducers
determines the delay, and the distance for each path can be independently adjusted. Since the velocity of sound in air is 1,119 feet per
171

Multipath simulator with transducers spaced for delay of about two milliseconds. Transmitting transducers are on stand at center and
the receiving transducers are on stands at left and right

second at 20 C, the delay is 0.9 millisecond per foot. The third or reference path is a direct wire trans-

signals are monitored by a vtvm
and are combined, amplified, detected and further amplified for
recording. Considerable amplification and careful shielding are required because the signal level out
of the receiving transducers is on
the order of a fraction of a millivolt. The low output of the transducers is due to the necessity of
providing damping to increase
bandwidth.
Although the system as described
provides for only double-sideband
a -m transmission, provision is
made to incorporate single-sideband
transmission. Provision is also
made for adding a noise signal.

mitted signal traveling from the
transmitter simulator to the receiver simulator.
A block diagram of the system is
shown in Fig. 1. The transmitter
consists essentially of a cathode follower current amplifier which
amplifies the modulation signals
and supplies the current to a ring
modulator. The 150-kc oscillator
signal is amplitude modulated and
amplified to drive the transmitting
transducers. A small part of the
amplified signal is taken as the direct signal.
The receiver portion of the simulator consists of the receiving transducers which furnish the input signals for preamplifiers mounted on
the transducer stands. These preamplifiers feed band-pass amplifiers
terminated by level controls. The

OSCILLATOR

CATH FOLL

Transmitter
Figure 2 is a schematic of the
transmitting unit of the multipath
simulator. The carrier frequency
of 150 kc is generated by one-half
of a 12AT7 in a series tuned L -C
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2-Transmitter simulator provides modulated carrier output
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to drive sending

oscillator circuit. The other half of
the 12AT7 is operated as a cathode follower buffer amplifier which
drives the diode-ring modulator.
Carrier amplitude is adjusted so
that the modulated carrier output
is linear with the modulating signal
well past 100 -percent modulation.
With perfectly matched diodes,
the diode ring is balanced for both
the carrier and the modulating signal so neither appears in the output
unless the other is present. Therefore, no component of the modulating signal will appear in the output except as a modulation of the
carrier. This is desirable when the
highest modulating frequency is
close to the carrier frequency.
The output voltage is proportional to the current flowing in the
center -tap circuit with matched
diodes and with a sine -wave carrier input that is sufficiently high
in level to be clamped to essentially
a square wave by the forward conductance of the diodes.
The ring in the transmitter simulator is operated with a steady-state
direct current in the modulator to
obtain the quiescent carrier. The
voltage differential between the
cathode of V., the modulator tube,
and the tap from the 150-v plate
supply causes this residual direct
current flow through the modulator.
Operation of V. against a positive
direct voltage source instead of
against ground is necessary for
linearity when the modulation approaches 100 percent.
Output of the modulator appears
at the grid of V, and is amplified
by the 12AT7 two-stage R -C coupled amplifier. This amplified moduJuly,
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width, and hence the highest permissible modulation frequency, is
determined by the band-pass circuits employed. The transducers
themselves have an essentially flat
bandwidth of 20 kc and so are not
the limiting elements in the system.

Two such systems are employed, one
for each of the delayed path received signals. The preamplifiers
are mounted in the small boxes on

the transducer stand. The preamplifier has a double -tuned band-pass
filter input with a bandwidth of
approximately 14 kc. Overall voltage gain of the preamplifier is 25.
A two -stage band-pass amplifier
using 6A116 pentodes raises the
level of the signal from the preamplifier to a peak value of approximately 1 volt. A separate amplifier
is employed for each of the delayed
signal inputs. Since the direct signal is obtained by a wire connection, no band-pass amplifier is required for this third circuit.
In the linear mixer, shown in
Fig. 4, the composite output signal
from the two delayed channels and
the direct signal channel is developed across the resistor in the grid
circuits of the 6AK6 amplifier.
A 6116 is used for full -wave detection of the composite amplitude modulated carrier. A simple L-C
filter section removes the carrier
components from the output of this
detector. Parallel resonance in the
filter effectively suppresses the carrier fundamental frequency.
A 6C4 cathode follower provides
a low -impedance output stage for
transmission of the recovered information signals to the recorder.
A separate vtvm circuit using a
cascade-connected 12AT7 is provided for setting the relative amplitudes of the various input channels. Inverse feedback is employed

Combined carrier signal through simulator
with paths perturbed by electric fan

lated 150-kc carrier drives the cathode -follower connected 6L6 output
tube. Back bias is used so that
impedance coupling may be employed to obtain a reasonable power
output. This output is capacitively
coupled to the transducers.
The bridge -type a -c meter indicates the amplitude of the modulating signal or the amplitude of
the modulated output carrier. In
the modulated carrier position this
meter may be employed as a simple
overmodulation indicator. With the
balanced modulator used in this
system, overmodulation will be indicated by a pronounced upward
carrier shift.
The modulating signal may lie
anywhere within the audio -frequency band from approximately
200 to 6,000 cps.
Figure 3 is a schematic of the

preamplifier and band-pass amplifier for the receiving transducers.

Fading Effects

The velocity of sound in air
changes with temperature about 2
feet per sec per degree C. At a f requency of 150 kc a small temperature differential will change the
velocity sufficiently to produce a
considerable change in phase. A
change of about 0.9 deg C over a
2.24 foot beam path would change
the phase it radians. This effect is
made use of in obtaining random
change of phase. A small heat
source is placed between the transducers and under the beam. Random
convection currents intercept the
beam over a part of its travel and
cause two effects, the phase is
changed in a random manner due to
the change in velocity and the amplitude is changed in a random
manner due to refraction.
Fading rates can be somewhat
controlled by increasing heat intensity.
Oscillograph records were made
of the instantaneous value of combined carrier signals through the
simulator. The delayed path was
perturbed by an electric fan, causing rapid fading of the resultant
carrier corresponding to rates on
the order of 25 to approximately
500 per minute. The records are
strikingly similar to oscillograms
of actual radio transmissions.

in this amplifier to stabilize gain.

In the equipment shown the band-
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Design Chart for
Selective Cathode Traps
By K. HILLMAN
Sylvania Electric Products Inc.
Bayside, N. Y.

UMMARY
Equations for determining attenuation introduced at trap
frequency and at other desired frequency used with chart speed determination of values for R, L and C for cathode trap. Graph can also be used to determine bandwidth of trap
cathode traps of
the type shown in Fig. 1,
attenuation must be introduced
at a trap frequency, fo, without
greatly affecting the gain at
some other frequency, f.
It is useful, therefore, to consider how the gain at f relative
to the gain at fo varies with
trap Q, normalized frequency
spacing 8, and the increased loss
at f due to the presence of the
trap. A cathode resistor Rk has
been included in the circuit, but
may be set to zero or bypassed,
if desired.
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The ratio

-

gain reduction factor at fo with trap
gain reduction factor at f without trap
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plotted
8)

I

against Q
for various

values of
In addition, contour lines indicating levels where
the value of 7.2 remain constant
are shown on the chart.

Example
An example of a typical design
problem will show how the chart
can be used to obtain component
values and aid in gaging the trap
bandwidth.
It is desired to reduce the gain
at 10 mc by a factor of 20 relative to the gain at 7 mc.
The gain at 7 mc is to be decreased by no more than five percent. The circuit constants are
R,5 = 0, gm = 5,000 µmhos. Find
R, L and C.
The intersection of r2/Ir,1
20 and the curve corresponding
to a value of r,
1.05 occurs
for an abscissia corresponding to

-

-

Let Ir1I E
gain reduction factor at f with trap
gain reduction factor at f or fo without trap

been

+ 8)/(1 +

+ g,,, (R + Rk)

1+gmRk
It can then be shown that

[

has
18(2

and r2
gain reduction factor at fo with trap
gain reduction factor at fo or f without trap

1'11

In obtaining the expression
from which the chart is plotted,
the following assumptions are
made : grid -cathode and cathode ground capacitances are negligible, the tube is a constantg,,, eok)
current generator (i2
and the trap may be represented
by a parallel combination of R,
L and C.
An actual coil has, of course,
series resistance. A parallel representation is exact, however, if
the Q of the coil as a function of
frequency is constant.

R

,

1+gmRk

r2

Chart Construction
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R
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1-Basic cathode trap circuit with
design equations
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The CINCH -JAN

Shield Insert
FOR INCREASED COOLING EFFICIENCY
.

.

.

aids in maintaining
ENDS OF

lower operating tube

INSERT
equipments have fewer failures, greater reliability, less maintenance and tube re placement costs.

temperatures

ENDS OF
INSERT

CINCH corrugated inserts are
made from 0.003 inch
cadmium -plated brass shim
stock with black matte
finish; bent into a circular
shape, the ends fitted
together, and then inserted into
the proper shield. The insert
makes contact with the glass
bulb on one side and the shield
on the other, distributing the
hot -spot on the tube and conducting
the heat to the shield with a
greater radiating surface.

These inserts may be adapted to operating equipments presently in use with no
chassis modification or additional space

requirements.

Centrally located plants

.

.

.

Six sizes of the corrugated inserts are necessary
to fit the six sizes of miniature tubes. The seven pin tubes require a certain corrugation height and
three widths: for the small, medium, and large
sizes. The nine -pin tubes require a different cor-

rugation and three different widths: for small,
medium and large tubes.

Port No.

Shield

B

D

E

.049

%A2

TS 102U01

.049

%A2

TS 102UO2

1.500

.049

%2

TS 102UO3

.860

.068

1A2

TS 103U01
TS 103UO2
TS 103UO3

20K22591

7 pin Small

21:/1

.750

20K22592

Medium

213Aº

1.000

20K22593

Large

2CK22594

9 pin Small

20K22595
20K22596

2133
215/11;

Medium
Large

For Shield

A

215/1x,

1.200

.068

1Aº

215/1a

1.500

.068

1h2

Number

E--1

D

A

i
B

at Chicago, Shelbyville,
Pasadena and St. Louis.

CONSULT CINCH
CINCH MANUFACTURING CORPORATION
1026 South Homan Ave., Chicago 24, Illinois
Subsidiary of United -Carr Fastener Corporation, Cambridge, Mass.
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Design Chart
(Continued from page 174)

Also,

r2

g,,,R

Xio

m,

= 1.05 (20) = 21 = 1
= 1 + 0.005R so that
R = 4,000 ohms
R

=

(1

+

8)1

of r2/Ir,I
1.05.

-=

94 occurs for value
28.5 and for Iril =

If desired, the inductance may
be reduced, assuming the coil Q
is held constant, so that r2/17-l1 =
20 is again obtained but at a
value of Ir,l < 1.05.

= 4900 = 44 ohms

from which
L
0.7 µh
C = 360 µµf

=

Suppose a 0.7-µh coil is now
made and found to have a Q>90.
Let the measured value be Q =
130. The chart shows that the
intersection of r2 = 1 + 20
130/90 = 30 and Q18(2 + S)/

Trap Bandwidth
Sometimes a band of frequencies rather than a single
frequency is to be attenuated.
The chart may be used to gage

the trap bandwidth. In the preceding example, the range of frequencies where the gain relative
to 7 me is decreased by a factor
of ten or more can be found.
Since r2 = 21, for IrjI > 10
(1.05 = 10.5, then r2/1rl1 < 2.
The intersection of 7-2/1771 = 2
with the curve r1 > > 1 occurs at
about Q18(2 + 8)/(1 + 8)1
2 Q181
1.7, so that 2181
1.7/
90 = 0.019. Hence the trapping
bandwidth (as defined) is 0.019
(10) or 0.19 mc.

^
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For Extra Capacitor Life and Reliability Mallory Telephone and Computer Grades
Certain types of electronic equipment demand the ultimate in reliability and long life in all components .. .
either because replacement would be highly expensive
or because complex circuits require extreme stability.
For applications of this sort, beyond the range of standard commercial products, Mallory manufactures electrolytic capacitors known as telephone and computer
grade. These capacitors have premium characteristics
obtained by special techniques in processing.
To assure highest quality, extra precautions are observed in the selection of materials, and in manufacturing
... even beyond the extreme care normally practiced in
making Mallory commercial grade capacitors. Special
electrical processing operations produce exceptionally
low leakage current and series resistance. Rigid pretesting assures as much as twenty years' life on a statistically high percentage of capacitors of this grade.
This extra measure of performance is available in three
different series of Mallory capacitors:
Units manufactured to conform in appearance and
construction with current telephone standards.
Capacitors of telephone grade performance, but
with physical design other than that called for in
telephone applications.

Units similar to telephone grade but with recommended voltage ratings lower in relation to anode
forming voltages: particularly useful for high stability and low leakage in computer circuits.
Mallory capacitor specialists will be glad to consult with
you on the selection and application of special grades
for your special circuit requirements.

For all capacitor needs

... see Mallory

first!

For the great majority of civilian and military electronic circuits, Mallory supplies a complete line of
commercial and JAN grade electrolytic capacitors.
All can be counted on to render superior performance
at economical cost. Mallory also manufactures the
famous FP-the pioneer fabricated plate capacitor
rated for continuous duty at 85° C.; also miniature
and subminiature electrolytics, tantalum capacitors,
motor starting capacitors. Write or call for complete data.

Expect more.

.

get more from

Serving Industry with These Products:

Electromechanical-Resistors

Switches

Tuning

Rectifiers
Electrochemical-Capacitors
Metallurgical-Contacts Special Metals

Devices

Parts distributors in all major cities stock Mallory
standard components for your convenience.

ELECTRONICS-July, 1956

P. R.

Vibrators

MALLORY Ai CO_Int.

MALLORY

Mercury Batteries
Welding Materials

P.

R.

MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA

Want more information? Use post card on last page.
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Electrons At

Work

Edited by ALEXANDER A. McKENZIE

New Carrier Communications and Radar

Newly commissioned U. S. S. Saratoga uses the latest electronic
devices to improve detection and fire control besides furnishing
navigational signals and communications to aircraft. Barrel-shaped
structure at top of mast (left) is enclosed Tacan navigation -aid

antenna, used with system developed by Federal Telecommunication Labs. Antennas for uhf communications are visible at the corners of the flight deck. Detail of similar antenna mounted on gun
tub is shown at right. Eight antennas provide 360 -degree cover

Shock -Velocity Measurement
ACCELEROMETER that conveniently produces shock -damage data
previously unavailable may eventually lead to design changes and
improvements in the shock -load performance of aircraft and shipboard
equipment. It was developed by
T. A. Perls and C. W. Kissinger at
the National Bureau of Standards.
Conventional velocity meters comprise a heavy mass, spring -mounted

AN

to a rigid frame attached to the
test structure. When the test struc-

ture and frame are accelerated, the
mass remains fixed in space for a
small fraction of the natural period
of the spring -mass system. For this
short time, displacement of the mass
relative to the frame is equal and
opposite to the absolute motion of
the frame.
This relative motion causes a

Construction Of DEW Line

Temporary Air Force communications
tower is erected at early -warning location
178

In.

pick-up coil to cut lines of force of
a constant magnetic field, generating a voltage. Such voltage is proportional to the relative velocity
between the mass and the frame
and, for a short time, it is proportional to the absolute velocity of the
frame.
velocity
These conventional
meters have an undesirable low -frequency resonance between 3 and 5

Far North

Module -type housing being erected near
air strip for radar-communications use

Mobile unit transports Western Electric
personnel in vicinity of radar stations
July,
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VOLTAGE REGULATED

POWER SUPPLIES
VI Pluming

&Abe equilmut

with NEW -IMPROVED FEATURES

* FAST
*
* LOW

RECOVERY TIME

1.5 Amp.

GOOD STABILITY

KR

SERIES
Rack Mount

OUTPUT IMPEDANCE

KR Voltage Regulated

Power Supplies are conservatively
rated and are designed for continuous duty at 50°C ambient.

REGULATION: Less than 0.2 volts for line fluctuation from 105125 volts and less than 0.2 volts for load variation from 0 to

maximum current.

Model

Volts

6.3V AC

KR16

Each supply

KR17

0.150
100-200

KR18

195-325

15 Amp.

KR19

295-450

outputs

600 ma.

W

has two

KR

H

19"
19"
19"
19"

Volts

6.3V AC

W

STABILITY: The output voltage variation is less than the regula-

KR 8

Each supply

period of 8 hours.

KR 5

0-150
100-200
195-325
295-450

19"
19"
19"
19"

than 50 microseconds. The excursion in
the output voltage during the recovery period is less than the
regulation specification.
RECOVERY TIME: Less

OUTPUT IMPEDANCE: Less than 0.1 ohms from 20 cycles

to

100KC. Less than 0.5 ohms from DC to 20 cycles. Many units
have very much lower output impedance.

KR 6

KR 7

300 ma.

Power

variable without Switching.
Either Positive or Negative

Locking type voltage control
AC, DC Switches, Fuses, and
Pilot lights.

may be Grounded.
Oil Filled Condensers.

. MANI,i

4a=

Fast Recovery Time, Suit
able for Square Wave Pulsed
Loading.
Voltage Range continuously

4C

Wire Harness and Resistor
Board Construction.

125

Requirements
10550-60 cycles.

volts,

Terminations on rear of unit.

10 Amp.

outputs

KR

121/4" 17"

$695
$695

121/4" 17"

H

Price

D

101/2" 13"

$330
$240

101/2" 13"
101/2" 13"

$240
$250

101/2" 13"

SERIES
Rack Mount

Volts

6.3V AC

KR 12

Each supply

KR 3

0.150
100-200

KR 4

195-325

5 Amp.

KR 10

295-450

outputs

has two

K-R

W

H

D

Price

19"
19"
19"
19"

7"

11"

7"
7"
7"

11"
11"

$270
$180
$180
$190

11"

SERIES
Rack Mount

Model

Volts

6.3V AC

W

H

D

Price

KR 11

Each supply

11"

$180

7"

71/2"

$ 90

$ 90

295-450

output

7"
7"

71/2"

KR 9

19"
19"
19"
19"

7"

KR 2

0-150
100-200
195-325

71/2"

$ 97

KR

FEATURES

has two

Model

125 ma.

KR-18MC

121/4" 17"

SERIES

Model

a

$625
$625

Rack Mount

RIPPLE: Less than 3 mv. rms.

tion specification for

Price

D

121/4" 17"

1

has one
3 Amp.

To Include

3" Current and Voltage Meters, Add M
number (e.g. KR 16-M) and Add $30.00 to
To include Dust Cover and Handles for Table Mounting,
Model number (e.g. KR16-C) and Add $10.00 to
lb Include Meters, Dust Corer and Handles, Add MC
number (e.g. KR -16 MC) and Add $40.00 to

to Model
the Price.
Add

C

to

the Price.
to Model
the Price.

PRICES F.O.B. Flushing.

4

Color Grey Hammertone.

A LINE OF

Guarantee One Year.

All models available for 400 cycle operation on special order.

50 MODELS

Available from Stock - Catalog on Request

KEPCO LABORATORIES
131-38
ELECTRONICS
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SANFORD

AVENUE

Want more information?

FLUSHING

55,

N.Y.

Use post card on last page.

INDEPENDENCE

1-7000
179

Sensitivity of the device is such

11

that an applied acceleration of one
gravity unit will produce electrical
output of approximately 200 millivolts. Linear range is better than
±300 g.
Acceleration output from the
barium titanate element must be
integrated to obtain a velocity

Large barium titanate velocity meter is
bolted to structure being shock tested. It
acts as a transducer to convert shock into
an electrical signal

cps and are impossible to adjust
more than approximately under conditions of movement, such as a rolling ship. Large errors may be introduced if the instrument is used
with its sensitive axis other than
vertical.
The new device is a barium ti tanate velocity meter operating on a
different principle. It is essentially
an integrating accelerometer. The
sensing element is a group of four
piezoelectric transducers, each 3
inches in diameter and i -inch thick.

signal, which can be done using a
simple R -C integrator. A velocity
sensitivity of 4 millivolts per foot
per second might be available at
the amplifier recorder.
With commercially flat crystals,
the resonant frequency of the meter
is 6,900 cps. Optically ground crystals increase resonant frequency to
10,200 cps. To achieve highest possible resonant frequency, the veloci meter base, the barium titanate
disks and the loading mass must be
in contact over their entire mating
surfaces. The assembly then acts
as a compression spring.
The force exerted by the bolts
that hold the assembly together
must be so applied that the surfaces
bearing against the piezoelectric
disks are not distorted. Contact in
the present instrument is estab-

BaTiOj
DISKS

INSULATED
N'IRE

UO-290/U
CONNECTOR

h;'/

METALLIC
SPACERS

ail

%/

Cross-section drawing shows the four bar
ium-titanate wafers that are the heart o
the electromechanical transducer that
was recently developed at NBS

lished by machining three ears on
the loading mass and on the base
and providing an undercut. The
force exerted by the three assembly
bolts is applied relatively uniformly
around a circle of smaller diameter
than that of the barium titanate
disks.
With the device mounted on a
heavy object, theoretical resonant
frequency should be 0.7 times the
unmounted resonant frequency, assuming perfect coupling. Such
coupling can be obtained using a Ye inch lead mounting shim that has
proved not to flow appreciably during six days.

Tesla Centenary Honors High -Frequency Pioneer

Nikola Tesla, in 1922, experiments with high frequencies la his laboratory

to the best available information, Nikola Tesla was born
in what is now Jugoslavia on July
ACcoRDING

He died in New York
City on January 7, 1943. He was
10, 1856.

180

about 28 years old when he came to
America, but the young man
brought with him the idea of a new
alternating -current power distribution system based upon the poly-

phase induction motor. Current
electrical power practice bears witness to the importance of his ideas.
Despite his latter-day flamboyant
pronouncements in the press, Tesla
did not ever achieve a like measure
of success in high-frequency radio
communications or-a pet project
-wireless transmission of power.
Writing about Tesla's contribution to high frequency, L. P.
Wheeler in 1943 pointed out that
a perusal of pertinent patent specifications indicated Tesla's superior
grasp of three ideas. While they
were not effectively exploited for
communications purposes, his ideas
appear to have been clearer than
those of his contemporaries.
He understood the idea of inductive coupling between driving
and working circuits; he saw the
importance of tuning both circuits
(the idea of an oscillation transformer) ; and he had the idea of a
capacitance -loaded open -secondary
July, 1956
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surprise
from Helipot !
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Discriminating engineers, the world's toughest
critics, applaud the brilliant performance of Helipot's
brand new trio - - series 5400, 5600 and 5700 single -turn
precision potentiometers.

According to the program notes, these three virtuosi
come in a choice of five mounting -and -bearing
combinations. A one-piece, dimensionally -stable plastic
housing eliminates a separate rear lid. There are
tighter tolerances on linearity and mechanical run -out.
A new rotor design reduces mass

...

permits

lower contact pressure ... results in decreased
coil wear, more reliable operation, greater life
expectancy. Incidentally, torque is lower.

They're a quiet trio, too. Maximum noise, at 100
rpm, with 1 milliamp of slider current, is 100 millivolts.
Sweet music to any electronic designer's ear

!

For complete information and specifications on these three
new lIELIPOT* precision potentiometers, write for data file701.

first in precision potentiometers
708*REG. U. S. PAT. OFF.

ELECTRON ICS
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Helipot Corporation, South Pasadena, California
Engineering representatives in principal cities
a division of Beckman Instruments, Inc.
Want more information? Use post card on last page.

181

circuit. All this was presented in
lectures or patent disclosures prior
to 1894.
Tesla's great body of unworkable
or unworked ideas was not so
limited, however. For example, the
late E. H. Armstrong wrote, a few
months before his own death, "..
in my `Appreciation' of the work of
Tesla which came during wartime
(1943), there was much research
under way toward reducing the
Tesla concept of the guided weapon
in various laboratories-I considered it inadvisable to draw attention to the subject by reference to
Tesla's early concept of the matter.
So far as I know, the credit for the
concept rests entirely with him."
.

Wireless -controlled boat (1897)

New Wind Tunnel Depends On Television

Radio Paging Eliminates
Public Address
DISADVANTAGES of public-address
paging or sound -signaling systems
can be overcome by radio systems
provided equipment is not too complex or expensive for all those required to use the service. Various
systems have been suggested or
used varying from the Hollywood
closed -loop cueing system to selective signaling devices that can be
operated many miles from the central transmitter.
In Great Britain, according to
McGraw-Hill World News, British
Communications Corp. of Wembley,
England, is producing a Radiopage
equipment that uses transistors in
a receiver that picks up energy
from a closed wire loop encircling
the building in which communication is desired.
The frequency band includes 75

Three strategically placed RCA television cameras in the new 10 -by -IO foot supersonic
wind tunnel located at Lewis Flight Propulsion Laboratory, Cleveland, permit safe observation of tests. Monitors shown are installed at the tunnel control room

Man -Made Industrial Diamonds

Production of man-made diamonds in 1954 by scientists cf the General Electric Co. is
commemorated in an exhibit of 100 carats of small industrial crystals at the Smithsonian
Institution. The stones were made since 1954 using pressures of 2.7 million pounds a
square inch at temperatures above 5,000 F. They are not commercially available
182

to 87 kc and each receiver is allocated a frequency 250 cps from
its neighbor, allowing a total of
50 channels. Signals picked up by
a ferrite rod antenna go through
a stage of r -f amplification and are
rectified by a germanium diode.
Selectivity is obtained with a crystal filter tuned to one of the 50
different carrier frequencies of
which the transmitter is capable.
A gating transistor controls application of high voltage to the
audio stages so that only when a
signal of correct frequency arrives
does the gate open and the a -f
stage operate. Audio power to the
loudspeaker is about 5 milliwatts.
When the receiver (illustrated) is
not carried in the pocket but laid
July,

1956- ELECTRONICS

A COMPLETE LINE OF DEPENDABLE ENCAPSULATED RESISTORS

PERMASEAL
PRECISION WIREWOUND RESISTORS FOR 85C AND 125C AMBIENTS
For applications requiring accurate resistance values at 85C and 125C operating
temperatures-in units of truly small physical size-select the precise resistor you
want from one of the 46 standard Perma-

special plastic that extends protection well

seal designs in tab or axial lead styles.
Winding forms, resistance wire and embedding material are matched and integrated, resulting in long term stability at
rated wattage over the operating temperature range. The embedding material is a

in close

SPRAGUE
SPRAGUE ELECTRIC COMPANY
ELECTRON ICS

-
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beyond the severe humidity resistance
specifications of MIL -R -93A and Proposed MIL -R-9444 (USAF).
These high -accuracy units are available

resistance tolerances down to

± 0.1%. They are carefully and properly
aged by a special Sprague process so
that they maintain their accuracy
within the limits set by the most
stringent military specifications.

'

SPV[16te

FOR COMPLETE DATA
WRITE FOR COPY
OF SPRAGUE

ENGINEERING
BULLETIN NO. 122A

35 MARSHALL

ST.

Want more information? Use post card on last page.

NORTH ADAMS, MASS.
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Tale

/RA/1/SC

AIRBORNE
ANTENNAS

-designed for
production, to save
time and money
TRANSCO offers fully integrated
antenna facilities...a single responsibility for design, development, testing and manufacturing. You can
count on TRANSCO to take your job

from problem through production
in fastest possible time, and at
minimum overall cost.
Should you have antenna problems
involving development, manufacture
or test, we invite your inquiries.

ELECTRONS AT WORK

(continued)

flat on a table, a mercury switch
turns off the unit.

Transmitter Unit-With a power
output of 25 watts, the transmitter
is considered adequate to cover an
area of some 30 acres. A control

unit contains 50 crystals. Signals
from the control unit pass through
a limiter and are then amplified
sufficiently to drive a push-pull output stage. Amplitude modulation is
used on both plate and screen.

Output impedance can be adjusted
between 50 and 300 ohms.
A loop Q up to 10 can be expected
and as the frequency of the transmitter is varied with the selector
switch, tuning capacitors are
switched in each time transmitter
frequency is changed by an increment of 2.5 kc. It is necessary to
tune the transmitting loop by the
addition of series capacitors so
that a resistive load is presented to
the transmitter.

Siting Communications Stations

Ground clutter, the generally unwanted signal return from hills, trees and other low
objects, has been put to use by the Signal Corps. Propagation maps, showing possible
uhf signal paths, can be prepared by superimposing radar reflections upon terrain maps.
The light areas shown above indicate good communications paths from a 147 -foot tower
at Washington National Airport

Army Meteorologists Study Duct Effects
conditions that cause
ducting, or propagation of ultrahigh frequency radio signals far
beyond the optical horizon are
recognized but quantitative data
are lacking. The phenomenon is important to the military since transmissions thought to be private have
sometimes been heard at distances
great as compared with the location of the desired receiver.
Special Studies Branch, Plans
and Programs Division, Aviation
and Meteorological Dept., Army
Electronic Proving Ground, Fort
Huachuca, Arizona, is currently using airborne electronic equipment
ATMOSPHERIC

CO
RífIS
RODUCTS, INC.
Always the Finest in Avionics
12210 NEBRASKA AVE.,
LOS ANGELES 25, CALIF.
REPRESENTATIVES IN MAJOR AREAS

Instruments mounted on the 200 -foot tower
measure changing meteorological conditions during correlation tests on propagation ducts

Want more information? Use post card on last page.
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Magoetii, Inc. makes the
p e rhimaice-guarileed

permIoi piviIer core

We have taken the guesswork out of using molybdenum permalloy*powder
cores, for Magnetics, Inc. Powder Cores are Performance -Guaranteed.
What's more you can specify as an extra, Magnetics' exclusive feature .. .
color -coding. Color -coding tells your assemblers, without special testing,
how many turns to put on these cores, for they are graded and coded according to inductance before they reach you.

Bulletin PC -103 gives you detailed information, and the Powder Core
Color -Coding Card guides your assemblers and others with production
responsibility. Why not write for your copies today? Magnetics, Inc., Dept.
E-30, Butler, Pennsylvania. `Manufactured under a license with Western Electric Co.
ELECTRONICS
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CABLE: Magnetics
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ELECTRONICS AT WORK

LOW COST

Nom...

(continued)

PRECIOUS METALS
PLATING PROCESSES!

dR

S

BRIGHT
PRECIOUS METALS

PLATING
PROCESSES
Officer checks wind direction, velocity and humidity at base of 200 -foot tower. Recorder
at left is connected to wind vane, the center recorder indicates velocity of an anemometer.
Motor operated psychrometer and recorder are at right

coast to coast, electronic and
electrical manufacturers are installing
Sel -Rex Bright Gold, Rhodium and Silver
Processes as best suited to their exacting requirements.
From

Sel -Rex PROCESSES used
extensively in

following
products

Printed Circuits

to analyze effects of temperature
and humidity changes on micro-

Sel -Rex BRIGHT PRECIOUS
METAL

have

PROCESSES

wave transmissions.
A duct is a layer of atmosphere,

unique features which
make them particularly
suited for the electronic
and electrical industries.
Sel -Rex Bright Gold, for
example, gives a mirror -

based either at the earth's surface
or aloft. Ducts may be anywhere
from 10 to 100 feet high. Some
have been measured from 100 to 500
feet.
With a normal lapse rate in the
atmosphere, temperature and humidity decrease with altitude. When
the temperature, instead, increases
with height and humidity decreases
at a rate faster than normal, conditions are ideal for the formation
of ducts. The greater the vertical
dimension of a surface base duct,
the greater the range of frequencies
affected.
When a duct is aloft, its base
above the transmitting and receiving stations, only those transmitted
beams forming an angle of less

-

bright finish directly

Connectors

Tubes

Wave Guides

regardfrom the bath
less of thickness requirements ... economical, too
one gram does the job
of 2 grams of conventional 24 K. gold.

-

Among the many advan-

tages of Sel -Rex Bright
Rhodium is that it actually plates bright longer
(heavier deposits) than
other rhodium processes.
*EXTRA

-

Sel -Rex offers

-

A.S.C.-Automatic Stress
Switches

Reflectors

Compensation

a

spe-

cial technique which
counteracts the high
stress characteristics inherent in conventional
precious metals plating.

Belleville 9, N. J.
RHODIUM

SILVER

Mail the coupon today for latest literature
and case histories

1

Sel -Rex Precious Metals, Inc.
Dept. ELI
229 Main St., Belleville 9, N. J.
Please rush descriptive literature and technical
data on Sel -Rex PRECIOUS METALS PROCESSES.

I

Name

Company
Address

City
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replacing or supplementing conventional systems".
that the technique (of over -the - > Information Needed-Desired by
horizon transmission) may prove July 1 is specific information as to
to be economical and feasible with whether tropospheric transhorizon
respect to short -haul international fixed circuits can share with confixed circuits and there appears to ventional circuits the bands above
be a great number of applications 940 mc. Also wanted is data showwhere the techniques might possibly ing anticipated use of tropospheric
be useful for the domestic fixed circuits, state of the art in techservice perhaps, in some instances, niques and equipment and evaluaIN NOTICE of proposed rule making,
FCC says, "There is no question but

Manufacturers of
Sel -Rex BRIGHT GOLD

than a degree with the base of the
duct are deflected back and extend
beyond the line of sight.

Transhorizon Utilization

Sel -Rex Precious Metals, Inc.
229 Main Street

Helium -filled Kytoon is a nylon covered balloon with a stabilizing tail section. A Wire sonde picks up meteorological information
and sends it back down the wire to the
ground in tests being conducted at Gila
Bend, Ariz.

last page.
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NEW `GROWN -DIFFUSED'
TYPES COMMERCIALLY
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HIGH GAIN VHF TRANSISTORS with usable power levels and band
widths are now immediately available from Texas Instruments ..
another first for the leading producer of silicon and germanium
transistors. Your design horizons are now extended to include
and transistorized
all -transistor TV, FM, and VHF receivers
amplifier, oscillator, or switching applications in communications,
telemetering, or radar.
.

...

NEW VHF GERMANIUM TRANSISTOR
OSCILLATING FREQUENCY IS ABOVE 250 MEGACYCLES
alpha cutoff
frequency is 200 mc. Typical gain is 12 db at 100 mc (unregenerative).
This performance in a production transistor was unheard of prior to
perfection of the "grown -diffused" method an exclusive Texas Instru-

1,3011

...

-

ments technique.

NEW HF SILICON TRANSISTORS
FREQUENCIES TO 30 MEGACYCLES, rated 30 volts and 125° C, make
these "grown-diffused" units ideal for high temperature military and
commercial applications. They increase to 10 the types of silicon transistors now available from Texas Instruments, and represent the continual improvement in frequency, gain, and power made by the pioneer
producer of silicon transistors.
OTHER NEW SEMICONDUCTOR DEVICES FROM TI
NEW HIGH POWER TRANSISTORS
12 -watt dissipation germanium power

-

transistor and 8.75-watt dissipation silicon power transistor. NEW HIGH
VOLTAGE RECTIFIERS
full wave and single junction half wave 1500 volt silicon units stable to 150° C. NEW HIGH CONDUCTANCE DIODES
4 types of axial -lead silicon junction diodes with 100 ma forward currents and 0.1 µa back currents.

-

-

All these devices in production and available immediately. Write today!
LOOK TO TI FOR: GERMANIUM VHF,
POWER, RADIO, & GENERAL PURPOSE
TRANSISTORS
SILICON HF, POWER,

SIGNAL TRANSISTORS
SILICON RECTIFIERS AND DIODES
& SMALL
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PRECISION

ATTENUATION
to 3000 me !
SINGLE

(continued)

tion of relative spectrum utilization
efficiency as compared with conventional line -of -sight systems.
The questions concern only tropospheric propagation, having a present practical range of about 200
miles using frequencies generally

above 100 mc. Unmentioned is the
technique of ionospheric forward
scatter, which customarily operates
in the frequency region of 30 to 50
mc over distances between about
500 and 1,500 miles. Circuits are
experimental or military now.

"in -the -line"

ATTENUATOR PADS

Photoelectric Sampler Detects Nerve Gas

and 50 ohm COAXIAL
TERMINATIONS

Back (left) and front (right) of a nerve gas detector built by RCA for Army Chemical
Corps. In principle, a chemically treated paper tape is drawn past a photocell. Then it
is wetted and exposed to ambient air pumped through the unit. Hazardous industrial or
commercial gases react with the impregnated paper to change its color, which is sensed
by a second photocell. If the before and after colors do not balance, an alarm is sounded

PROTECTED UNDER STODDART PATENTS

This new group of pads and terminations features the popular Types C
and N connectors, and permits any
conceivable combination of the two
styles.

Toll Highways Check Vehicle Scales

PROTECTED UNDER STODDART PATENTS

six -position
TURRET ATTENUATOR
Frequency Range: dc to 3000 mc.
Characteristic Impedance: 50 ohms.
Available Attenuation: Any value
from 1 db to 60 db.

Accuracy: ±0.5 db.
Power Rating: One watt sine wave
power dissipation.

Accuracy of the electronic weighing mechanism used to determine load of trucks on
turnpikes is tested with a hydraulic jack and load cell similar to that employed under
scale platform. A series of weight readings obtained with the Baldwin -Lima -Hamilton SR -4
load cell is checked with those recorded in the toll booth

Research Publication
MILLIONS of

STODDART
Aircraft Radio Co.,

Inc.

6644-A SANTA MONICA BLVD.
HO 4-9294
HOLLYWOOD 38, CALIF.

Want more information?
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dollars are being spent

in tax -supported institutions for research that should benefit industry.
To make the results of its scientific contribution available, Naval

Research Laboratory has adopted

the expedient of publishing regular
monthly reports, beginning Janu-

ary 1956.
Priced at $1.25 each, these reports are available from Office of
Technical Services, U. S. Depart -

last page.
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Abrasion Resistant

Precision Tolerances

S

Sand Blast Nozzles. Spray Nozzles.
Hard, homogeneous long- ived. Suited
to the most exacting uses.

Minute, yet strong tubing of AlSiMag
Alumina. Parts in inset magnified three
times (smaller one .01:" OD); others
approximate actual size

NEW
AlSiMag Alumina Ceramics
open new fields for designers .. .
permit designing to higher temperatures,
higher frequencies, greeter strengths.

1Non-Inductive
ignment

Tool Blades. Nan -metallic,
r sensitive machine and instrument

settings-other demanding applications.

Designers are generally familiar with the plus values of
AlSiMag technical ceramics for standard industry applications. However, recent developments-particularly
in
new, high -strength, high -temperature AlSiMag
Aluminas-have greatly enlarged their range of use-

fulness.
Do you need a material with such versatile characteristics as shown on this page? AlSimag technical ceramics have helped many designers solve problems
may help solve yours. Send blueprint with complete
.

.

Hard
AlSiMag Tool Tips
machining strongest

for
a

cutting and

loy steels.

.

operating details for our recommendations.
PLANTWIDE VACATION-First Two Weeks of July

AMERICAN LAVA
CORPORATION
CHATTANOOGA 5, TENN.
5511-1

1

Thin

... Strong

ectron Tube Spacers as thin as .009"
have remarkable strength. Similar parts
might solve other application problem:.
where superior insulation is needed

YEAR OF

CERAMIC

LEADERSHIP

rY
:4,

tv,

A subsidiary

of

Minnesota Mining and
Manufacturing Company

Branch offices in these cities (see your local telephone directory): Cambridge, Mass.
Chicago, Ill.
Cleveland, Ohio
Dallas -Houston, Texas
Indianapolis, Ind
Los Angeles, Calif.
Newark, N. J.
Philadélphia, Pa.
St. Louis, Mo.
South San Francisco, Calif.
Syracuse, N. Y.
Tulsa, Okla.
Canada: Minnesota Mining & Manufacturing of Canada, Ltd., P. O. Box
757, London, Ontario. All other export: Minnesota Mining & Manufacturing
Company, International Division, 99 Pars Ave., New York, N. Y.

Durable
Sollers for flattening inductance

wire-

new application for AISMag.

Precision Finishes

Heat Resistant

Acid Resistant

Smooth, easily coated AlSiMag Cores
for Ink, Metal Film and Carbon Da

Support Rings for Heat Treating Fixtures. Welding Jigs. Hold-down Jigs
For heat applications.

Rotary Seals and Plungers. Extraordinary wearing qualities. Surface finishes
to most exacting specificatic as.

--

posited Resistors.

Visit Booth 127

Western Electronic Show
August 21-24
PROJECT:

QUALITY
CONTROL

(continued)

ELECTRONS AT WORK

ment of Commerce, Washington 25,
D. C. Each bulletin contains 50 to
60 pages and carries articles by
members of the NRL staff.
There is a list of problems accepted and a number of problem
notes in electricity, optics, radio,
sound and other fields allied to that
of electronics.
A list of published reports (available from OTS) and papers appearing in scientific journals and patents issued is also given.

Higher Pentode Gain
By

EV
B
PE

triodes in amplifying circuits, little difficulty is encountered in realizing amplifications approaching the it of the tube.
This is because it is relatively simple to load the plate circuit with
impedances that are five or more
times the internal plate impedance
of the tube.
For pentodes, the internal plate
impedance is in the order of a
WHEN EMPLOYING

RESISTANCE
ALLOYS

Wtt

r

megohm. To realize amplifications
of the tube, a
approaching the
load of several megohms is needed.
Even with resonant circuits it is not
usual to realize amplifications much
in excess of 200.

-. Driver

rRESISTANCE

ALLOYS

Betten,Pewaet, - on every
Experimental Vacuum Melting Furnace

electrical and electronic application
because ... from ingot to final
inspection, every test known to
science safeguards the quality of
Wilbur B. Driver Precision Alloys.
These tests assure performance as
specified! Why not consult a
Wilbur B. Driver sales engineer for
recommendations on precision
alloys for your applications.
Chemical Laboratory

Specialists in
RECISION

Co.
Wilbur B. Driver
NEW JERSEY
NEWARK

ALLOYS

4,

For Over Thirty-five Years Manufacturers of Dependable
Electrical; Electronic, Chemical and Mechanical Alloys
190

LESTER LEVY

Engineering Consultant
Brooklyn, N. Y.

TARGET:
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For broadband characteristics at
audio frequencies, it is customary
to use resistive, inductive or transformer loading. Unfortunately, inductances and transformers are expensive, weighty and bulky. In obtaining high amplification through
the use of higher primary impedances, the expense, weight and
bulk are also increased.
While the resistor has the advantages of being small, light and inexpensive, it has the serious drawback of limiting the available electrode voltages and currents. The µ
or the gm decreases with decreasing
plate current so that resistance coupling limits the available amplification, with reasonable power supplies, to about 200.
One means of increasing the gain
of a pentode is to use another
pentode as the load impedance on
the amplifying pentode. This is
illustrated in Fig. 1A. Inductances
July, 1956
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Construction -Printed circuit terminals are designed
with snap -in feature which holds relay in printed circuit
board without lugging prior to solder dip.
Other versions of MS relay available with standard solder
type terminals and insulating base, where required. Also
with 4 N.O. isolated circuits having common make.
While not yet in production, extra-sensitive version has
been developed. Maximum coil resistance 18,000 ohms,
nominal sensitivity .030 watt, maximum sensitivity .020
watt, overall height 1-9/16". All other details same as
standard MS relay.
Application-Type

OTHER

SOLDER TERMINALS
4

isolated circuits with

common make contact.

;

G'etZ

íi111111311111

VERSIONS

INSULATED BASE

Solder terminals mounted
on insulating base.

EXTRA SENSITIVE

VERSION

ENGINEERING DATA

MS is an ideal relay for any

application requiring a compact, highly reliable single pole
D. C. device, where a low cost solution is required because
of volume usage and competitive problems.
The fact that industry has already used over a million
units of this design is your assurance that the R-B -M Type
MS relay will meet your most exacting requirements.
Contacts used in Type MS are of the cross bar type, which
offer the ultimate in reliability throughout the life of the
relay. Molded bobbin design has eliminated coil failure
on sensitive applications under severe climatic conditions.

-,.CG

Specifications

Miniature Sensitive Relay
Type MS

Contact Form

S.

P. D. T.

amp. 32 V.D.C. non -inductive

Contact Rating

1

Coil Resistance

Up to 10,000 ohms

Nominal Sensitivity (Coil Input)

.060 Watt

Maximum Sensitivity

.040 Watt

Approx. Dimensions

11/4x

1

lis x

1

"

Send for Descriptive Bulletin MS -1

ii3j)

CORD SETS

MIRE

NNRNESSES

OL

W

®0

MAGNET Wi9E

RBM DIVISION

ESSEX WIRE CORPORATION, Logansport, Indiana

i

ELECTRONICS

-

July, 1956

Want more information?

Use post card on

last page.

191

(continued)

ELECTRONS AT WORK

BALLANTINE Sensitive,
Wide Band Electronic Voltmeter
measures

from
Accuracy 3% to

1

millivolt to 1000 volts

15 cycles
3

to 6 megacycles

mc; 5% above

Input impedance 7.5 mmfds shunted by 11

megs

When used without probe, sensitivity
is increased to 100 MICROVOLTS but
impedance is reduced to 25 mmfds
and

1

megohm

and transformers have the advantage of relatively low d -c voltage
drops, owing to relatively low d -c
resistance, while maintaining high
impedances. The small d -c voltage
drops permit the amplifier tube to
operate at high current and high
g,,, with the consequent high gain.
In the case of the pentode used as a
load on the amplifier pentode, the
fact that the internal plate impedance is much higher than the d -c
resistance of the tube is used. In
such a circuit it should be possible
of the
to realize about half the
tube if identical tubes are used.

re

.

OUTPUI

ocrrAus

(A)

OUPUt

-I

(B)

FIG. 1-Pentode gain increased (A) by using another as load impedance. Pentode

load is replaced by transistor (B)

Use of a pentode as a load on an-

other presents a few difficulties.
MODEL 314

Price $285

All Ballantine instruments are

-

-

SENSITIVE ACCURATE DEPENDABLE
Same accuracy at ALL points on a logarithmic voltage scale and
a uniform DB scale.
Only ONE voltage scale to read with decade range switching.

No "turnover" discrepancy on unsymmetrical waves.
Easy -to -use probe with self -holding connector tip and unique
supporting clamp.
Low impedance ground return provided by supporting clamp.
Stabilized by generous use of negative feedback.
Can be used as 60 DB high fidelity video pre -amplifier.
Write for catalog for more information about this and other
BALLANTINE voltmeters, amplifiers, and accessories.

BALWTI%E LABORATORIES,
100 FANNY ROAD, BOONTON, NEW JERSEY

192
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IBC.

The load -tube cathode is several
hundred volts above ground and its
filament winding must be floating.
Tube cost is much higher than that
of a resistor. The tube requires additional capacitors and resistors, in
addition to a floating screen supply.
Transistors have collector internal impedances of the same order
of magnitude as those found in
pentodes. The collector impedance
is a function of both collector current and emitter external circuit
impedance, among other factors.
A simple theoretical circuit, using
a pnp transistor, is shown in Fig.
1B. The circuit between collector
and emitter serves both as the d -c
path for the plate current of V, and
as the high impedance load on V,.
Since the d -c voltage drop is small,
being of the order of 20 volts or less,
there is no problem with regard to
uneconomical power supplies.
A practical circuit is shown in
Fig. 2. Tube V, is not essential to
the circuit. This tube was added as
July, 1956
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SIZE 10

50 GMS.

SIZE

11

113

GMS.
SIZE 15

128 GMS.
BuOrd SIZE 15

174 GMS.
CPPC

SIZE

8

Why ose 1915.
Synchros in 1956
designs?
ILLUSTRATIONS
In equipment which must
ACTUAL SIZE
be flown. yon want the least
possible hulk and weight.
Clifton Precision's new Size 8 .serins
of S,yaehros is in production and providing
the highest accuracy and reliability in the
industry. Samples from stock. Write or phone
Attelison 6-2l01 (Suburban Philadelphia)

,A

CPPC TYPE

Input

Input

Ohms Output

Sensitivity

Output

V400cy Amps

Watts

(OC) Rotor

(WV'deg.)

Volts

Input

IMPEDANCE

SrATOR

TANDARD UNITS
SYNCHRO FUNCTION

32GMS.

Sensitivity

Input Input

Input

Ohms

(MV -deg.)

Volts Amps

Watts

(OC)

Zro

Phase

Shift

Nulls

Zso

Zrss

RS

S -R

(MY)

Ertar

Spd

in inches

8°

-

30

7'

14'

1.240

8.5°

30

7'

14'

1.240

9.2°

30

7'

14'

1.240

-

9°

30

7'

14'

1.240

70+1136

20°

11°

30

7'

14'

1.240

85.1+120.4

8°

30

30'

30'

1.240

Torque Transmitter

CGC -8-A-7

26.0 100

.5

37

-

-

11.8

200

-

-

12

54+1260

12+145

76.4+119.6

Control Transformer

CTC-8-A-1

26.0 .050

.25

143

24

410

11.8

200

11.8

.090

.23

25

220+1740

28+1110

246+160

Control Transformer

CTC-8-A-4

-

381

24

410

11.8

037

.09

60

508+11680 67+1270

Control Differential

CDC -8 -A -I

36

11.8

200

11.8

.085

.21

25

38+1122

Electrical Resolver

CSC -8-A-1

26.0 .039

.43

230

23.2

400

11.8

084

.27

27

280+1600

38+1136

Torque Receiver

CRC -8-A-1

26.0 .100

.50

37

-

12

54+1260

12+145

Vector Resolver

CVC-8-A-1

1-26 .057

.34

78

27

103+1444

-

10.6

180

--11.8
-

200

-

11.8

294

TYPICAL SYSTEM MEASUREMENTS'
SYSTEM

Input

Input

V400cy

Amps

Input

Output

Watts

Volts

Sensitinty

Input

CPPC TYPES

27+1120 48.6+113.8

28.8+127.9

I

26

.110

.74

23.6

408

CGC-8-A-7±CTC-8-A-4

58+1226

Transmitter±C.T.

26

.111

.75

23.3

407

CGC-8-A-7-*CTC-8-A-4

58+j226

Transmiitter-*C.T.

26

.111

.83

20.8

363

CGC-8-A-7-*CTC-8-A-4

64+1221

Transmitter-3-4 Parallel CT's

26

.145

21.8

381

CGC -8-A-7±4

Transmitter-).DifferentiayC.T.

26

.134

19.5

340

CGC-8-A-7.4CDC-8-A-1-3-CTC-8-A-4

1+26

.103

.67

4.9

85

CVC-8-A-1-*CSC-8-A-

Series Vector Resolvers

1+26

.110

.55

5.2

91

CVC-8-A-1±CVC-8-A-t

26

.200

1.0

-

Output

Z

-

CGC -$-A-7

626+1233

-CRC

8

A

55+1230

1

-

IMV

1.240

V

Phase

Nulls

Shift

(MV)

I9°+

50

Hi

19°

50

50K Load on CT

REMARKS

Z

Load on CT

17°

50

5K Load on CT

28°

40

CT

748+1364

40°

40

CT Output to Hi Z

32+168

32°

40

Eo= .19

20.2°

40

Eo= .2

CTC-8-A-4

Series Vector->Electrical Resolver

-Receiver
Transmitter -3

10.2°

(MY -dog.)

u

-

-

Transmitter-*C.T..

1.78

640+1190

I

-

Interaction r/i` Max.

Et
E1

Sing
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Sino,

Torque 2400mg.mmdeg.

UCTS COMPANY, INC.

CLIFTON HEIGHT

i

Sino, Sino,

! _pSQ:GßESS,

CLIFTON PRECISION

length

Possible
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that permits relatively heavy loading by the measuring instrument while giving a good
measure of the a -c voltage being be livered by the transistor-loaded
pentode. Resistor R,, the external
emitter circuit resistance, is chosen
high enough to have negligible
effect upon the collector impedance.
Resistor R, controls the base current, helping to determine the operating point of the transistor. The
plate current of V, passes through
a cathode follower

r-itrr. rendition of

m,oeedmanufac-

}, ing facilitieo- of
N..tne fer Winding
La Jcr. -ories, Inc

specialists in
transformers
for any custom
requirement

Í

WINDING
P.

1c4

O. Bcx 455,

LABORATOFIES,
D3p1-.

106,

Inc

Trentcr, New Jer;ev

Wane more information? Use post curd on (last page,

FIG. 2-Practical amplifier circuit uses
transistor load stage followed by cathode

follower

power supply, R, and the collector.
For a particular collector current
and emitter external circuit resistance, there is a discrete base current that yields the maximum gain.
Inasmuch as V, will have its greatest g, with the greatest plate current, it is necessary to adjust its
plate current and base current of
the transistor until maximum amplification is obtained. Since the
collector impedance seems to drop
with rising collector current it is
necessary to strike the optimum
combination depending upon the
particular tube and transistor used.
Resistor R. permits adjustment of
plate current by adjustment of the
screen voltage.
With the particular tubes and
transistors used, the maximum amplification was obtained with collector current in the range of 4 to 6
milliamperes. In general, transistors with high alpha gave highest
amplification. For V a type 6AG5
tube was used, although there is no
reason to believe that other tubes
giving reasonable g, at lower plate
currents might not give better results. This may be expected since
maximum collector impedance rises
with decreasing collector current.
A value of 10,000 ohms has al July, 1956
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FILM DO

CAN

THIS?

Many times we have been asked if Ampli -Film Dielectric can be
curved. We had anticipated applications in which Ampli -Film
would be made in shapes other than flat .. .

Yes,

FILM can be

in unusual shapes

formed

The size and shape of some electronic gear require that components
be manufactured in unusual shapes. Dielectrics must, in turn, be
formed to fit. Ampli -Film meets the requirement. The curved
Capitron® Wafer Capacitor pictured is an example. A truly remarkable versatility in a dielectric.

I
all-purpose dielectric,

insoluble, incomcan be
pressible and inert ... undergoes no distortion from heat or pressure
to
handle
is
easy
flaws
and
pinholes
free
from
is
by
adhesives
bonded
FILMthe

...

is

...

...

and fabricate.

AIRCRAFT -MARINE PRODUCTS. INC.
Chemicals and Dielectrics Division

155 Park Street, Elizabethtown, Pa.

Aircraft -Marine Products (G.B.) Ltd., London, England
A -MP of Canada, Ltd., Toronto, Canada
Societe A -MP de France, Courbevoie Seine, fronce
AMP-Holland N.V., 's -Hertogenbosch, Holland

ELECTRON ICS

-
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FLEXIBLE
SHAFT
IDEAS for
ENGINEERS
4 Ways to

profit from

a

flexible shaft's adaptability
Ideas that may help you design better
drives and controls for electronic equipment
S.S.White flexible shafts
easily solve these design problems

1.

Eliminating Alignment Problems

Where misalignment exists, or where accurate alignment of drive and control
elements is likely to be costly and timeconsuming, an S. S.White flexible shaft is
a "must." The flexible shaft automatically

compensates for misalignment, thereby
simplifying assembly and eliminating possible operating troubles.
2. Providing Adjustable Drives

Where there is relative movement between
driving and driven parts, or where the
driven part must be moved or adjusted
in operation, an S.S.White power drive
flexible shaft is an economical, dependable way to transmit power between the
two. The shaft readily adapts itself to any
operating position and is capable of giving long trouble-free service.

Control of inaccessible parts is easily
accomplished by running a single remote control flexible shaft between the
controlled element and its control knob.

3. Gaining Extra Design Freedom

Consider the use of S.S.White flexible
shafts if you want to gain greater freedom
in positioning drive and control elements
in their most desirable locations. It will
simplify the job of meeting specific operating and service requirements.

Mounting controls in convenient operating positions is easier when a flexible
shaft is used as the coupling. The shaft
allows the control to be mounted wherever desired.

4. Satisfying Space Limitations

Flexible shafts are more adaptable, less
complicated, less expensive and consid-

erably more compact than systems of
bevel gears, straight shafts, belts, pulleys,
etc. Their use allows you to develop more
efficient, more compact equipment.

FLEXIBLE SHAFT INFORMATION
Bulletin 5601,a helpful informative guide on flexible shaft
construction, selection and ap-

Alignment problems are never a factor
when you use flexible shafts to couple
two parts. Its flexible construction automatically compensates for misalignment.

cdigf

ready been tried successfully for
R,. Probably even less can be used.
This would result in lower voltage
requirement in the power supply,
since R, produces an appreciable

voltage drop.
With transistors having high
alpha values R2 became ineffective
at higher resistance values. This
might indicate that the static operating point of the transistor was
being controlled by either or both of
the two components of I,,. These
two components are the normal
saturation current and surface leakage currents. Transistors with improved characteristics along these
lines should give still higher amplification.
Frequency response, noise and
distribution characteristics have
not been evaluated.

Magnetic Storm Alarm
ACCORDING to McGraw-Hill World
News, Askania-Werke in East Germany has produced an instrument
called the H-Magnetograph for giving automatic warning of magnetic storms. It consists of an
H -unit with torsion fiber and magnetic system, photocell attachment,
switching box and line recorder
with contact operating at a prearranged amplitude.
By this means, any kind of visual
or audible alarm can be actuated,
indicating the outbreak of a mag-

netic storm. Detailed ionospheric
observations can then be carried out
immediately upon such warning.
This instrument has been developed following the recommendation of a special committee for the
International Geophysical Year,
that equipment for giving automatic
warning of great geophysical
events such as magnetic storms,
should be developed.

plication, will be sent on request. Write for your copy.

/

F6 -6A

IN FLEXIBLE SHAFTS

E,10 EAST 40th ST., NEW YORK 16, N.V.
Western Office: 1839 West Pico Blvd., Los Angeles 6, Calif.

S. S. WHITE INDUSTRIAL DIVISION, DEPT.
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Cadmium Oxide
Cover Electrodes
COVER ELECTRODES for photocells
should be as transparent as possible.
The greatest amount of light energy
must reach the active cadmium
July,

1956- ELECTRONICS

CONDENSE
AND SAVE!
-- Plastic condenser block capacitors
save you space, labor, money!
Multiple capacitors in one block! Now you can install
one capacitor case and use 125% less space than
before
at a saving in labor costs of up to 300%.

-

Let us solve your condenser block problems. Send us
your requirements. Many case sizes and
configurations are available with polystyrene
or MYLAR* dielectric to tolerances as
close as 1%.

now after years of intense

research and development of

military requirements

giá4

RONIC

LRATOR
RACK FILTER
L

!.I

RC NETWORKS

PITCH FILTERS
INTEGRATOR NETWORKS

y(`,i1!IËRN
F_LFC

offers you

RC NETWORK as

low as 1/2% capacitors and

1/2% resistors for reliable RC value of 1%.

Hermetically sealed and potted
Meets exacting military specifications
SAVES SPACE & LABOR

PRECISION
DECADE CAPACITORS

with

attached rotary switch or completely boxed!
Now on special order! Decade capacitors with higher
voltage ratings, closer tolerances and capacitance
from .001 to 10 M.F.D. with polystyrene or
MYLAR dielectric to tolerances as low as 1%.
4
.

iv

CHECK THESE OUTSTANDING FEATURES:
Standard voltage rating ... 200 V.D.C.

CEG..PE

Very high insulation resistance
Low dissipation factor
Low dielectric absorption

Small sizes

ELECTRONICS

SOUTHERN
ELECTRONICS
42 a&oli
July, 1956

For your most exacting requirementsalways specify S.E.C.

Wire, write or phone for a complete catalog today!

239 West Orange Grove Ave., Burbank, California

Want more information? Use post card on last page.
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all kinds of "specials"

are "standards"!

with

MANDEX
nTube Sockets

111 Test Point Receptacles

n

nTerminal Strips

... also

nLugs

... Brackets ... Contacts

Printed Circuit Wiring

Custom Moldings and Laminating

...

Stampings

The complete line of MANDEX Electronic Components is so big and broad ... chances are you can get
what you want with no delay for tool and die work.
Costs to you are a lot lower this way ... an important
consideration when you're next in the market for
products such as these.

ture.

MANDEX MANUFACTURING COMPANY, INC.
2612 West 16th Street Chicago 8, Illinois

Much of the operational stability
of the machine results from a refined version of a power -line lock in drive described in 1950. A control track is continuously recorded
on the tape at a frequency that
corresponds to that of the power
line.
Small variations are thus recorded for future reference. During playback, an electronic servo
compares power -line frequency recorded with that being supplied
and issues a correction signal to

Gentlemen: Please send me my free copy of your new Catalog.

the tape -drive mechanism.

Affiliate,

P. R.

Mallory & Co., Inc., Indianapolis

SEND TO DAY for your free copy of the
a
new 60-page MANDEX Illustrated Catalog
real "gold mine" of valuable data and information!
.

CLIP COUPON AND MAIL!

I

NAME

1

FIRM

I

ADDRESS

I

CITY

ZONE

.

.

-

STATE

1
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details of the new
Ampex video tape recorder show
its differences from conventional
sound recorder -reproducers. Designed for broadcast service, the
new unit has two input connections, one for video and the other
for audio. The output signal is said
to meet RETMA standards for
video to transmitter.
Relative timing of any two scanning lines in any group of 20 adjacent lines is reproduced on any
machine to an accuracy of 1 part
in 600. Horizontal instability is
not detectable on a studio monitor
of RCA 630TS synchronizing circuitry. Field -to-field stability is
held to a degree equivalent to no
more than 10 -percent error of
interlace on the reproduced picTECHNICAL

CHECK THIS LIST
Connectors

selenide layer of a selenium photocell to have maximum effectiveness.
Such a cover electrode should likewise have minimum electrical resistance. McGraw-Hill World News
reports that Wilfred Berger of
Electrocell GmbH, Berlin-Steglitz
has recently developed a selenium
photocell using cadmium oxide as a
cover. Whereas cadmium of 60 percent transparency has a resistance
of 1,000- ohms, the cadmium oxide
layer under the same conditions has
a resistance of 10 ohms.

Video Tape Recorder

ELECTRONIC COMPONENTS

UAnode

(continued)
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Video level
Response Levels
changes between record input and
playback output, owing to differences in output among the four
revolving heads, are more than 40
July, 1956
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Here's THE basic V -R "COUNTER -PACKAGE"

for INDUSTRY...

SMALL RESET
COUNTER

.
.

A compact, rugged
reset
duty in parts inspection, counter for moderate

quality control,
veyors, machine
contools, light presses,
etc.
Dimensions: 13/"
long, 11%4" high,
171j
wide
Speed: Up to 1000 counts
per minute.

4

.

BOX-TYPE RESET
COUNTER
For punch press installations,
conveyors,

metalworking equipment,
die casting, plastic
molding, rivet, spring
and wire machining,
or
any installation requiring
a h ea v y duty counter
Dimensions: 41/4" long,
high, 3%ff wide.
Speed: 500 counts per
minute.

2V

RESET MAGNETIC
COUNTER
For remote indication
of
machine
operation
from plant to office.

Dimensions: 315/is"
long,
wide.

2/3

high,

1%"

Speed: Up to 1000
counts per minute.
Coils: 110V-A C
are standard. Other
voltages
ore available.
Panel mounting
feature also
available.

.........S.

HAND TALLY
For quick spot-checks
of production or performance.

CLUTCH SPEED
COUNTER
For checking to make
sure that the machine
is
operating at the required
R.P.M.

Dimensions: 117/4"
long (to end of
reset
knob), 13/'r deep,
2" high.
Counts one for each
depression of the
thumb
lever, and resets
to zero by a turn
of the knob.

Dimensions: 31/4"
long,
Non -Reset.

.
.

Internal clutch operates
counter only when
rubber tip is pressed
against the shaft.

Here are 5 of the most widely used Veeder-Root Counters in industry ... and they're immediately available from stock at leading Industrial Supply Distributors. There are Veeder-Root mechanical, electrical and manual counters for use in production
recording and control, wage payment, time study work, quality
control. In fact, you can profitably apply Veeder-Root Counters
to every machine, operation, process or system in your plant. Ask
your own Industrial Supply Distributor. Or write Veeder-Root
Inc., Hartford 2, Conn.

Everyone can count on

VEEDER- ROOT
ELECTRONICS

-

We /Wee
July, 1956

aeCad'

/" max. diameter.

Insist on Standard

VEEDER-ROOT
COUNTERS
from your
Industrial Supply Distributor
or write

Want more information? Use post card on last page.
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in seconds with

nongovernment fixed and mobile
(as further defined in Part 2 of the
Rules) .
Frequencies between 13,200-13,225 me are nongovernment fixed
and mobile; and 13,225-16,000 is assigned to government use.

lgoce/

Camera Exposure
Adjusts Automatically

PIONEERING is our business

Volume cleaning

ULTRASONICS

striking a photocell is measured by a meter to which is affixed
a moving contact arm. A pair of
fixed contacts shown in the draw LIGHT

CONTACT
GEAR

METER- TYPE
MOVEMENT

Circuit diagram of the photocell -actuated
iris

Typical parts and assemblies cleaned by Bendix Ultrasonics.
(*Parts for these assemblies are cleaned prior to assembly.)

Clean more parts and assemblies!
Accommodate standard baskets and racks!
Reduce costs!
Rectangular cleaners make Bendix Ultrasonic Cleaning
even more efficient, even more useful than before. Models
9"
are now available in a choice of sizes: 18" x 25" x 18"
x 14" x 13"

... 6" x 18" x 13" ... or 7" x 9" x 11".

...

The large, rectangular units offer increased cleaning
because the
capacity. Cleaning is exceptionally thorough
entire bottom of the cleaner develops cleaning cavitation.
The rectangular cleaners accommodate baskets and racks
already used in production cleaning.
Besides those advantages, Bendix Ultrasonics clean
faster and 99.5 percent to 100 percent effectively . . .
clean even most
eliminate costly, hazardous solvents
greatly reduce cleaning costs. Get
delicate parts safely
full details. Write PIONEER -CENTRAL DIVISION, BENDIX AVI-

...

...

...

Bottom view shows motor and mercury

-

cell battery

ing is mounted on a gear ring and
so connected that the motor tends
to center these contacts on the
moving contact. The camera iris is

Transistors Under Test

ATION CORPORATION, DAVENPORT, IOWA.
West Coast Office: 117 E. Providencia, Burbank, Calif.
Southwest Distributor:
Southwestern Eng. & Equip. Co., 3906 Lemmon Avenue, Dallas, Texas
Export Sales and Service:
Bendix International Division, 205 E. 42nd Street, New York 17, New York
Canadian Distributor
Williams S Wilson, Ltd., 11 Front Street, East, Toronto, Canada

_,L ioneer-

Central

'Uwe/
AVIATION CORPORATION

DIVISION

202
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Electrical performance tests on Philco M-1
transistors that operate in the audio frequency range. Hermetically sealed
units can withstand acceleration rates
up to 20,000 g
July, 1956
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BUILT-IN

PROTECTION

POTPOT
Potentiometers
TEMPERATURE CYCLING

Another Clarostat "first," meeting the latest requirements for
ultra -dependable components.
"POTPOT" means potted or encapsulated potentiometers. Either
in wire -wound or carbon types, including Clarostat Series 48M,

49M, 43, 37, 51, 58, and 10 controls. New encapsulating material
means water- and vapor -tight molded enclosures imbedding

entire unit with exception of external shaft assembly and terminal tips. Special water -tight assembly for shaft bushing.

ND DUST PROTECTION

Designed specifically to meet MIL -STD -202 Test Specification.
Incorporating necessary salt -spray, humidity and temperature

cycling requirements of MIL -E-5272 climatic standards. Excellent
shelf life. Electrical specifications are those of given Clarostat
control type.

WRITE FOR COMPLETE DETAILS

In Canada:

..

.

CANADIAN MARCONI CO., LTD., Toronto 17, Ont,

Manufactured under license in Great Britain by A. B. Metal Products Ltd., 17 Stratton.
St., London W. 1, Concessionaires for British Commonwealth except Canada.

ELECTRON

YCS

-

July, 1956

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

likewise geared into the system
with the result that strong ambient
light tends to close the iris, while
weak light opens it.

-

Home Movies
Application of
this system has been made in a Bell
& Howell camera designed for
amateur use. Six mercury cells are
used to drive the actuating motor.

O.

i
SERVO

MOTORGENERATORS
FOR EVERY
PURPOSE

Phase Detector for
Synchro Alignment

-- -- -

By G. S. COPPER
Sum- rria07*

Test Equipment Design Section
Bell Aircraft Corp.

Tonawanda. V. P.

/

THE PHASE DETECTOR described here
is the result for the need of a

/

Kearfott Servo Motor -Generators are characterized by low rotor inertia, low
time constants and high stall torque. Motor -Generator combinations provide'/2 to 3.1 volts per 1000 R.P.M. with an extremely linear output over a
speed range of 0-3600 R.P.M. and useful output up to 10,000 R.P.M.

*New

Size 11 low cost, Servo Motor -Damping Generator Type R 809.

simple and inexpensive in-line
production tool to be utilized during
the assembly of synchros into servo
systems.
The construction of the angle indicating synchro is shown in Fig.
1A. A single winding is rotated so
that it couples in varying amounts
with three fixed stator windings.

CHARACTERISTICS

MOTOR

TYPE

GENERATOR
STATOR

STALL TORQUE

NO LOAD

SPEED

OUTPUT
FUND. NULL

m,.3

ROTOR

LINEARITY

2

DAMPING
SIZE
SIZE

NEW

R

10
10

809

SIZE 15
SIZE 18
SIZE 18

.35 OZ. IN.
.30 OZ. IN.
.63 OZ. IN.
1.5 OZ. IN.
2.4 OZ. IN.
3.0 OZ. IN.

6000
8500
5900
5000
5000
9600

21/1

.45 OZ. IN.
1.5 OZ. IN.
2.4 OZ. IN.
3.0 OZ. IN.

10,500

170/1

23/1
25/1
25/1
25/1
23/1

.5%
.5%
.5%
.5%
.5%
.5%

(A)

3

le

RATE
SIZE
SIZE
SIZE
SIZE

15
15
18
18

350/1
350/1
350/1

4700
4700
8400

.5%
.2%
.2%
.2%

SIZE

15

SIZE 18
SIZE 18

SIZE

t 6

.70 OZ. IN.
OZ. IN.
OZ. IN.

1.25
1.35
2.4
3.0

OZ. IN.
OZ.

400/1
400/1
400/1
333/1

6300
4500
7200
5200
8000

.1%
.1%
.1%
.06%
.06%

-

4111h

*INTEGRATOR
SIZE 15

180

120

I

60

0

ROTOR ANCLE IN

120

180

HI

(B)

ear Ott

Kearfott components satisfy all requirements for high accuracy, light
weight and small size.
KEARFOTT COMPONENTS INCLUDE:

Gyros, Servo Motors, Servo and Magnetic
Amplifiers, Tachometer Generators, Hermetic Rotary Seals, Aircraft Navigational
Systems, and other high accuracy mechanical, electrical and electronic components.
Send for bulletin giving data of Counters
and other components of interest to you.

A

SUBSIDIARY OF

KEARFOTT COMPANY, INC., LITTLE FALLS, N. J.
Sales and Engineering Offices: 1378 Main Avenue, Clifton, N. J.
Midwest Office: 188 W. Randolph Street, Chicago, III. South Central Office: 6115 Denton Drive, Dotta,, Tecci
West Coast Office: 253 N. Vinedo Avenue, Pasadena, Calif,

Want more information?

CV

cCW

60

stabilized
*Integrator Tachometers are temperature sfobifized
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FIG. 1 -Winding arrangement of synchro
motor (A) provides 3-phase output (B)
when sinusoidal signal is applied

The stator windings are oriented
120 degrees apart in space. Signals
induced in these stator windings
are essentially in time phase but
are 120 'degrees apart in space
phase.
If a sinusoidal voltage is applied
to the rotor windings of the
synchro, the induced output voltages between phase 1 and 2, phase
July,
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L-C

FILTERS

filters utilizing high Q toroidal inductors and high quality capacitors
are the heart of these frequency selective components. Recent developments
of magnetic materials and highly stable capacitors have extended the useful
frequency and temperature range of electrical wave filters. Use of impedance
transformations, near unity coupling, and other applications of advanced
network theory result in high performance units in small volume packages.
Low pass, high pass, band pass and band stop filters can be designed covering sub audio to over 500kc range. Line, interstage or other impedances can
be specified. Filters can be designed for direct paralleling where required.
High permeability cases and the closed toroidal form assure low hum pickup.
Temperature stabilization on the order of 0.1% frequency can be attained
through use of negative TC'compensation to offset slightly positive coil
and capacitor characteristics.
L -C

PART NO. 90906

-

LO PASS
BAND PASS
IMPEDANCE: BP -600 IN
GRID OUT
P-600 IN & OUT
CASE SIZE: 3
1' 3' H

N

,

40

Depicted response curve is for an integrally packaged low pass-band pass
filter employing the latest design and production procedures. This unit uses
less chassis area and is an excellent example of subminiature coil usage,
impedance transformations, and printed circuitry. Hermetically sealed to
meet the military specifications.

30
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1000

2000 3000 4000 6000

FREQUENCY cps

Engineering .. .
-s a result of CAC's engineering developments, more end equipment manufacturers now specify CAC toroids and filters than any other supplier. Yo
are invited to present your network problems to our engineering staff.

COMMUNICATION ACCESSORIES

C

World's Largest Exclusive Producer of Toroidal Windings
HICKMAN MILLS, MISSOURI
PHONE KANSAS CITY, SOUTH 1-

A Subsidiary of Collins Radio Comm.

MECHANICAL FILTERS (Developed and mfd. by Collins Radio Co.)
The Mechanical Filter provides far better bandpass selectivity in one small
sealed unit than a series of bulky conventional IF transformers. Excellent
characteristics allow closer spacing of information channels, lower adjacent channel interference and improved signal to noise ratios. These Filters have
been proven in thousands of military and commercial receivers, transmitters
and microwave multiplex systems.
Units are designed for center frequencies of 60 to 600kc and various 6db
bandwidths from 300cps to 16kc. In general, bandwidth is limited to 10%
of the center frequency. In many types, the 60db bandwidth is only twice the
6db bandwidth. Filters have a frequency shift with temperature of +
10ppm/°C. Normal insertion loss for the filters is 6 to 8db. Most types
comply with Mil -E-5400 on shock and vibration.

0

6
-.2,

10

20

In receiver IF amplifier design the Mechanical Filter replaces one of the
usual IF transformers and is fixed tuned. Preceding or following stages may
be coupled with subminiature toroidal transformers using fixed tuning.
Variable selectivity is obtained by using two or more Filters and switching
connections.
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Catalogs on Individual Components are Available on Request.
Want more information? Use post card on last page.
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for complex WAVEUIIE assemblies like this

Q
C1

"Schematic" vividly brought to life
to show use of Technicraft rigid and
flexible waveguide components.

NUM

(continued)
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2 and 3, and phase 1 and 3 are
amplitude-modulated signals, as
shown in Fig. 1B, proportional to
the angular displacement of the
rotor. Negative values of induced
output voltages indicate a 180 -deg
phase reversal with respect to the
rotor input voltage.
Two null points exist as the
rotor is turned through 360 degrees
and phase reversal is in opposite
directions. For example, if the
rotor is adjusted to null at zero
degrees and the rotor is turned
through 180 degrees in a counterclockwise direction, the phase of
the output stator voltage (phase
1 and 3) will be 180 degrees out of -phase with respect to the rotor
input voltage.
If the rotor is then turned to its
other null position (180 mechanical degrees), clockwise rotation
from its new null position will produce an output voltage whose phase
is 180 degrees with respect to the
rotor input voltage. Counterclockwise rotation through null will
produce an output voltage which is
in phase with the rotor input

voltage.

MAKE

TECHNICRA FT
YOUR PRIMARY SOURCE

-eWuea73

Z7eigefedAecerp
One of our representatives is near you. Sales engiLos Angeles
neering offices in: Dallas Dayton
Chicago

Seattle

St. Louis

Toronto (Canada).

SERVING RADAR AND COMMUNICATIONS WITH THE
BEST IN MICROWAVE TRANSMISSION DEVICES

1iEIiiiiffiBoRAToRIE
1550 THOMASTON RD. e THOMASTON, CONNECTICUT
Designers and Manufacturers of Rigid and Flexible Waveguide Assem
rowave test Plumbing and Components, Waveguide Systems
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2-Phase detector for determining independent null pointe in synchro alignment
FIG.

The circuit shown in Fig. 2 may
be used to select, as a go no-go
detector, the two independent null
points in order properly to align
the synchro in an angle -error detection system. A feedback signal
resulting from a false null position
of the synchro would add to rather
July,

1956-
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REALISM IN VIBRATION... Recognizing that it was necessary to
provide a simulated missile-flight vibration environment far more realistic than heretofore available the Laboratory developed high power,
wide -band, complex waveshape vibration testing equipment.
This has made possible the development of components and packages of greatly improved reliability.

cñienM72ents
at

Jz

New Techniques for Component Reliability
JPL JOB OPPORTUNITIES ARE
WAITING FOR YOU TODAY
in these fields

Wide -band, complex waveshape vibration testing using electromagnetic
shakers driven by large audio amplifiers, is a valuable new tool for
evaluating guided missile components. Input information can be in-flight
vibration data which has been obtained via telemetering or it can be
artificial vibration records sythensized from noise, pulses, sine waves,
etc., to suit specialized needs.
Design and test for survival in adverse environment is fundamental
in producing guided missile components with reliability adequate for
modern weapons system requirements. At JPL, a constant search is
being conducted for better design and packaging techniques, and for
more significant laboratory test methods. Development of the "complex
wave" vibration test philosophy, and of apparatus to exploit it, are but
two results of this program. In the area of component design, new
packaging techniques have been developed, involving control of local
internal resonances and nonlinearities, which permit electronic circuits
to withstand many times the vibration level which would destroy a
conventional package.
Engineers and scientists are working at JPL in nearly all of the
physical sciences. Here they are supported not only by outstanding
laboratory facilities, but by a continuing series of experimental rocket
firings which provide an invaluable tool for research and development.
The combination of a broad base of fundamental research, active
development effort, and strong test and flight program has made the
Lab a place of achievement. Perhaps you would like to participate in
the many new, exciting programs now under way here. Your inquiry
is invited.

d

RADIO GUIDANCE
MICROWAVES
SYSTEMS ANALYSIS

GUIDANCE ANALYSIS
APPLIED PHYSICS
ELECTRO MECHANICAL

INSTRUMENTATION
INERTIAL GUIDANCE
TELEMETERING
PACKAGING
MECHANICAL ENGINEERING

CALTECH

JET PROPUiSION LABORATORY
A

DIVISION

OF

CALIFORNIA

INSTITUTE

OF

PASADENA, CALI FORNI
ELECTRON ICS

-
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LOW NOISE PLUS INTERCHANGEABILITY

Recent advances in germanium mixer
diodes have appeared most promising, providing they are used in conjunction with
special biasing circuits, low impedance IF
inputs and RF microwave mixers specially
designed for the purpose. Actual systems
experience with germanium mixer diodes is
still limited, and hence, it is not well known
how their field reliability in such matters as
high temperature operation, pulse burnout,
etc. compares with the time -tested silicon
diode.
To allow our customers to achieve super
low noise figure performance without the
inconvenience of modifying their IF and RF
circuits, we now offer the 1N415E (double
ended) and 1N23E (single ended) silicon
diodes which are comparable in performance
to the 1N263, but are interchangeable with
the 1N23 series.
These diodes are produced to the same
upper overall noise limit of 7.5 db (with IF
noise figure of 1.5 db) as that specified for
the 1N263 germanium diode. Hence, existing
systems, designed for 1N23 series design
centers can invariably be improved by the
simple expedient of direct substitution. The
RF and low IF impedance of the 1N263 does
not lend itself to such direct interchangeability. Try these new silicon types. We are
sure that your enthusiasm will match those of
users now reporting systems noise figures
including duplexer loss as low as 6.45 db.

than reduce the angular error.
Essentially, the circuit consists
of two thyratrons whose plate voltages are 180 -degrees out of phase
with respect to each other, a bias
supply and two indicating lamps,
each connected across the contacts
of the plate -load relays, of the
thyratrons. A calibrating a -c input
voltage, approximately ten times
the rms value of the synchro null
voltage is applied simultaneously
to the control grids of V1 and V_.
Bias potentiometer, R, is adjusted until indicator lamps I, and
I_ are extinguished. If the phase I.
and 3 stator winding of the
synchro is connected to switch 1
and the rotor displaced from null
in a clockwise direction to induce
a stator voltage equal to or greater
than the calibrating voltage, V, or
V2 will conduct, lighting I, and I2
respectively. For example, if synchro stator phase 1 and 3 is in
phase with the supply voltage, then
V, will conduct each half cycle and
I, will light. Tube V2 will be in a
nonconducting state since the control grid and plate voltages are 180
degrees out of phase.
Conversely, if phase 1 and 3 is
180 degrees out of phase (counterclockwise rotation) with the supply
voltage, then V, will conduct, 12 will
light and h will be extinguished.
If the synchro rotor be mechanically rotated 180 degrees to
its other null position, a clockwise
displacement of the rotor would
produce an out-of -phase voltage,
lighting I2. Conversely, a counterclockwise displacement would produce an in -phase voltage, lighting
I,.

This circuit lends itself easily to
production line go no-go alignment of correct null points for
synchros. After the lighting
sequence has been established, refinement of null adjustment may be
made with a vacuum -tube voltmeter.

The information above has been taken
directly from our new 8 -page
technical brochure on silicon diodes.
SEND FOR YOUR COPY.

MICROWAVE ASSOCIATES INC.
22 CUMMINGTON STREET, BOSTON 15, MASSACHUSETTS
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Dish Antennas To
Scan Chromosphere
spectroheliograph comprising 32 parabolic antennas will
soon be erected in the form of a
MICROWAVE
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Record radiation data
In lab or plant
... with

the

BROWN ELECTROMETER

Valuable aid in chemical nucleonics, this instrument records currents as small as 10-15
ampere . . . useful in isotope tracer studies,
nuclear fuel reprocessing, and similar atomic

investigations.

...

sensitivity model
can be changed, by 10 or
100 to 1 by means of a range switch. System
accuracy is approximately 1 % of scale. Zero
drift should not exceed 0.3 millivolt per day.
Input resistor is 1011 ohms for highest current
sensitivity
also supplied in values down to
105

exceptionally high sensitivity of the
Brown Electrometer makes it ideal for a
wide range of atomic radiation measurements.
Use it with beta gages, ion chambers, photoelectric scintillation counters or other detecting
elements which produce minute currents. It is
excellent, too, for use in mass spectrometers ..
in spectroscopic analysis using vacuum photo tubes.
THE

.

The Electrometer consists of a preamplifier
head connected to a special ElectroniK recorder.
In addition to current measurements, it can be
supplied as a high -impedance millivoltmeter.
Full scale range is 10-13 amperes for maximum
REFERENCE DATA:

ELECTRONICS

-

The Brown Electrometer, proved by years of
use in leading atomic installations, is a valuable
asset in any lab doing nuclear studies. Call your
local Honeywell field engineer for a discussion of
your application ... he's as near as your phone.
MINNEAPOLIS -HONEYWELL REGULATOR

CO.,

Industrial Division, Wayne and Windrim Avenues, Philadelphia 44, Pa.-in Canada, Toronto
17, Ontario.

eoM[rwut

"Minute Current Measurement."

...

High stability and low system noise assure dependable measurements. Switches can be provided in the instrument to actuate external
alarms at preset limits of radiation level.

H

Write for Data Sheet No. 10.0-4b,

oluns.

HMINNEAPOLIS

oneywe

BROWN

INSTRUMENTS

Trot ki Ce-te94July, 1956
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cross occupying a level, two -acre
meadow on Stanford University
campus. Financed by Air Research
and Development Command, the device will pick up solar microwave
radiation in the 3-kmc region.

Radio Picture-One phenomenon
to be recorded will be the chromosphere, a billowing layer of incandescence that rises to heights 6,000
miles above the sun's surface. A
primary accomplishment will be
scanning the solar regions as small
as three -thousandths of one square
degree, a definition finer than thus
far achieved in radio astronomy or

radar.

Bistable Circuits Using
Triode -Pentodes
by H. L. ARMSTRONG
Pacific Semiconductors, Inc
Culver City, California
TRIODE -PENTODE

tubes make possi-

ble several interesting multivibrator-type circuits that use only one
tube envelope. Oscillators working

but only when components are reliable
Modern fire control and gun direction equipment must depend completely on the reliability of hundreds of components.
The products of G -V Controls Inc. have been adopted by the
major manufacturers of this vital equipment and have proven
themselves by a long record of dependable performance.
G -V Hot

Wire Time Delay Relays

1/10 to 5 seconds with fast recovery
G -V

Thermal Time Delay Relays

Adjustable delays of 2 to 300 seconds
G -V

Voltage

&

Current Sensing Relays

For circuit protection
G -V Electrical Thermostats

Hermetically sealed, still adjustable
A well -qualified G- V Representative is
ready to serve you. Write for data.

210

FIG. 1-Basic multivibrator-type circuit.
Component values for free -running, oneshot and Schmitt trigger circuits are given
in text

G -V CONTROLS INC.

on the same principle are also pos-

24 Hollywood Plaza, East Orange, N. J.

Figure 1 shows a basic circuit;
it is like a conventional multivi-

Want more information? Use post card on last page.

sible.
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FREQUENCb STANDARDS

In offering these frequency meters
we have endeavored to bring to the

electronics industry instruments for
frequency measurement which are fairly
priced yet without sacrificing a high degree
of accuracy resulting from precision
manufacture. The frequency determining
element of these instruments is a cylindrical
resonator with a tuneable choke plunger that
provides a smooth and accurate interpolation of
frequency. Four models are offered, each model
covering a wide frequency range and employing
standard waveguide and flanges. Three types, described below, are offered in each frequency range.
All models have been designed to use the standard
FS Model M-1000 Micrometer Head which has
been widely accepted by the electronics industry.
Construction is of Invar and accuracy is .01%
under laboratory conditiûss.

Thee Types
Available
WAVEGUIDE ABSORPTION TYPE

I

cavity

is mounted

on the brood face of waveguide. The transmission indication is secured by a crystal loop monitor located opposite
the iris input coupling hole. (Type illustrated)

WAVEGUIDE FEED TYPE II =avity is mounted as the
termination of a short section cf woveguide. The cavity
body and output coupling loop

Ire

the same as Type I.

WAVEGUIDE TRANSMISSION TYPE III cavity
same as Types

I

and

II but

waumguide

is

is the
used for input

and output coupling.

DESCRIPTIVE LITERATURE AVAILABLE ON REQUEST
TYPE

FREQUENCY RANGE

WAVEGUIDE

Models 8211-

3

8200 to 11500 MC

IiC-52/U

Models 7010-

3

7000 to 10000 MC

fe -51 /U

Models 5882-1, 2, 3

5800 to

8200 MC

RG -50/ U

Models 4458-1, 2, 3

4400 to 5800 MC

R.,-49/ U

e

e,cySv,eóata.s

Ge
ELECTRONICS

-
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BOX 504
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QUAKER CITY
GEAR.. sembliescompleteHardened
gear
For

as-

.

.

and Ground Gears .. Master Gears and Involute
Spline Gauges .. Thread
Ground Worms . . Coni flex and Spiral Bevel

Gears...

brator except that one feedback
path is from the triode plate to the
pentode screen by having the two
directly connected.
A free -running circuit uses the
following numerical values: B+ _
150 volts, Cl = 300 µµf, R, = 100,000 ohms, C. = 50 µf, R2
(point
A was grounded directly) and the

-0

grid of the pentode section went to
ground through a 10,000 -ohm resistor. Figure 2 shows the waveforms at the pentode plate, triode
plate and triode grid.
On the upper two waveforms, the
scales are 20 volts per cm and 1 µsec

.

1,(Ellliphil#1i711==-

IIilli!1Yiá31

FIG. 2-Waveforms present at pentode
plate (A), triode plate (B) and triode grid
(C) in free -running circuit

We

RED

invite your inquiry

LION AND PHILMONT ROADS

BETHAYRES, PA.,

CHAPEL HILL 0800

E:_.
...

pC:::::::::::
.._
.::..
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per cm. (the squares are one cm) ;
on the bottom one they are 10 volts
per cm and 10 µsec per cm. Thus
the frequency of this circuit was
about 12 kc, and the length of the
main pulse about 4.5 µsec.
A one-shot circuit was also tried,
using values of B+ = 300 volts,
C, = 0.0015 µf, R, = 100,000 ohms,
R2= 2,200 ohms, C. = 100 µf. The
pentode grid was again returned to
ground through a 10,000 -ohm resistor and the triggering pulses,
which were derived from a neon
bulb relaxation oscillator, were applied to it.
Figure 3 shows the resulting
waveform at the triode plate. Here
the scale is 40 volts per cm and 10
July, 1956
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if it's a Ferrite, a Magnetic Iron Core, a
Name it
Molded Coil Form (Iron and phenolic) or an E. E.
Core, MOLDITE makes it and MOLDITE is your one
consistently dependable source.
MOLDITE continues to pioneer with new methods and
techniques closely related to automation in manufacturing stud and studless powdered iron cores. This will
enable MOLDITE to produce faster, better and
cheaper.
In addition, color TV is finding MOLDITE in the
forefront with highly specialized equipment built and
designed by MOLDITE engineers for both quality and

quantity production.
Truly MOLDITE means Cores Unlimited for unlimited electronic applications today . . . tomorrow!
Send
IRON CORES

FERRITES

Robert T. Murray Co.
604 Central Avenue
East Orange, N. J.

ELECTRONICS

-
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MOLDITE
COMPANY
1410
CHESTNUT AVE.,

for our Catalog 120

MOLDED COIL FORMS

William A. Franklin
3 Holly Road
North Syracuse, N.Y.

NATIONAL

Jerry Gotten Co.
2750 W. North Ave.
Chicago 22, III.

E E

HILLSIDE 3, N. J.

CORES
Engineering Services Co.
4550 Main St.
Kansas City, Mo.

Perlmuth Electronics Assoc.
2419 South Grand Ave.
Los Angeles, Cal.

Wont more information? Use post card on last page.

John S. Plewes Co.

Humbercrest Blvd.
Toronto 9. Ontario

52

Jose Luis Ponte
Cardoba 1472

Buenos Aires
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µsec per cm, and the operating frequency about 800 cps.
A Schmitt -type circuit, which
switches from one stable state to
the other when the input voltage exceeds a certain level," was also
built. For this circuit, B+ = 300
volts, R, = 1 megohm, and C3 was
replaced by a 1.8-megohm resistor.
Point A was connected to ground

Photo courtesy of Hughes Aircraft Company, Culver City, California.

Billions of operations here
with Bristol Syncroverter°
high-speed relays
How do you build reliability into a fire control system for
interceptor planes-a system containing as many components as 200 TV sets; but occupying only 29 cubic feet?
The obvious solution is to use reliable
components, so the design engineers at the
Hughes Aircraft Company selected Bristol
Syncroverter high-speed relays for the highspeed relay requirements of the Hughes Fire
Control System.

Their operation is unaffected during
shock up to 30G's, and vibration (10-55 cps)
of 10G. This high-speed relay, which meets
military specifications, is completely reliable
in dry -circuit applications as well as in low power applications. Bristol Syncroverter high-speed
relay. Covered by patents.

Versatile relays meet

a

3-Triode plate waveform for oneshot multivibrator-type circuit
FIG.

but C2 and R3 were omitted and the
cathodes connected directly to +80
volts.
When the voltage applied to the
pentode grid exceeds about 80 volts,
the circuit changes from state 1
(triode conducting, pentode nonconducting) to the other state. This
causes a rise of about 50 volts at
the triode plate, which is the output.
For this use, the present circuit
has some advantage over the cath-

Forms Burster

wide variety of requirements

Your applications of high-speed relays in such equipment as

an-to -ground telemetering, analog and digital computers, aircraft or missile control, carrier current switching and the like
may call for different specifications from those below. You'll find
the high-speed relays you need-including miniature (70 gram)
relays-in Bristol's broad Syncroverter line. Write us. The Bristol
Company, 152 Bristol Road, Waterbury 20, Conn.
TYPICAL PERFORMANCE CHARACTERISTICS

Temperature range: -55°C to 100°C.
Operating shock: 30G; 11 milliseconds duration.
Vibration : (10-55 cps) : 10G
Contact ratings: up to 28v, 200 ma.
Stray contact capacitance: less than 15 mmfd.
Pull-in time (including bounce): as low as 200 microseconds.
Drop -out time: 300 microseconds.
Life: At least 1000 hours at 400 operations per second.
Mounting : Octal tube socket.
6.15

BRISTOL
AUTOMATIC CONTROLLING,

214

Points the Way in
Human -Engineered Instrumentation
RECORDING

AND TELEMETERING

INSTRUMENTS
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Office forms of varying length can be
quickly processed using a forms burster
that separates sections along a perforated
line. Twenty-three different lengths from
3 to 22 inches can be selected by electronic timing in a machine recently developed by Standard Register
July, 1956
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RUGGEDIZED
TO SOAK UP

SHOCK!

shock mount

Pivot

bonded to
case

Jewel Bearing
Shock

c.nnecting
studs
(molded in)

plate

(molded in)

Cutaway view of instrument case
showing how the ruggedized
WESTON movement is cradled on a
shock mount of specially formulated
rubber. Case is completely lined for
high dielectric strength.

Where specifications read "ruggedized", it means instruments that can really take punishment, and come
through! That's why WESTON is industry's major
supply source, and the exclusive source for ruggedized
panel instruments in all sizes in A -C, D -C, RF, and
THERMO types. For the complete story on WESTON

Resistant
Spring

anchor

Tiny springs in back of each jewel
bearing in WESTON ruggedized instruments soak up shock
thus
eliminate damage and help insure
dependable operation in severest
service.

-

ruggedized meters, as well as on the full line of conventional and core -magnet type panel meters, consult the Weston representative near you, or write
WESTON Electrical Instrument Corporation, 614
Frelinghuysen Avenue, Newark 5, N. J. A subsidiary
of Daystrom, Incorporated.

WEBTON

RYGGEpiZEp
PANEL INSTRUMENTS
ELECTRON ICS

-
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(continued)

ode-coupled multivibrator in freedom from feed -through effects for

rapidly rising inputs. It shares this
advantage with other circuits' ` recently described, but is simpler.
A bistable circuit would also be
possible, but it would seem to have
no advantage over the conventional
flip-flop.

ANTENNA
STRAIN
INSULATORS

The largest of the porcelain rod insulators shown in the illustration develops
12,000 lb. strength. It is available, if
specified, with rain shield and/or corona
rings. All hardware is silicon aluminum
alloy. Smaller units, in porcelain or
steatite, are suited to lighter duty for
strain or spreader use. Engineering and
production facilities are also available
for design and manufacture of units to
almost any performance specification.
Write for Bulletin 301, with complete
description and specification data. Lapp
Insulator Co., Inc., Radio 'Specialties
Division, 902 Sumner St., Le Roy, N. Y.

This basic circuit has also been
applied to sine -wave oscillators.
One type makes C, fairly large and
replaces R, by a parallel -resonant
tank circuit. Another makes a resistance -capacitance oscillator in replacing C, by a resistor and capacitor in series and R, by the same
value of resistor and capacitor in
parallel. Thus the latter is similar
to some other oscillators' recently
described.
The R -C oscillator gave good results with B+ voltages as low as
25 volts. With these, as with other
oscillators, the amplitude must be
limited for a good waveform.
These examples show how plate to -screen feedback can be applied
to produce several interesting circuits that require only one tube
envelope and leave one grid free for
triggering, gating or modulation.
REFERENCES

(1) B. Chance, V. Hughes, E. F. Mac Nichol, D. Sayres and F. C. Williams,
"Waveforms", M.I.T. Rad Lab Series, 19,
McGraw-Hill Book Co., New York, 1949.
(2) W. C. Elmore and'M. Sands, "Electronics", McGraw-Hill Book Co., New
York 1949.
(3) W. M. Grimm and A. B. Van
Rennes, Rev Sci Inst. 23, p 563, 1952.
(4) H. L. Armstrong, Rev Sci lust, 24,
p 55í 1963.
(5) H. L. Armstrong, ELECTRONICS, p
234,

July, 1953.

Color Tape Head

Magnetic tape recorder bead used by
RCA to record and reproduce, monochrome, color and sound. It is claimed
that the unit can handle ten times more
information per inch of tape than is possible with conventional techniques. The
five -element assembly can record more
than 20,000 cycles an inch at rates up to
4 me on half -inch tape
216
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FOR ADVANCED -

ENGINEERED

t
IT'S

be

CBS

Have you an exacting requirement for
stable voltage? Try the reliabilized CBS 6626
and 6627. There are no better VR tubes made.
They represent the most advanced engineering
concepts in gaseous voltage -regulator tubes.
They eliminate sudden discrete voltage shifts
in voltage -reference circuits.
It's only natural that CBS VR tubes should
be the finest. CBS-Hytron specializes in VR
has made over 20 millions of them.
tubes
CBS-Hytron has originated many VR types; for
example, the OB2, USN-0A2WA, USNOB2WA, 6830, 6831 ... as well as the 6626 and
6627. CBS-Hytron offers the widest line of 105 volt and 150 -volt VR tubes: commercial and
military
miniature and GT
for voltage
regulation and voltage reference. And inquiries are solicited for production quantities
of specialized VR types, like the flying -lead
6830 and 6831.
It makes good sense to think of CBS when
you think of VR tubes. Be sure of up-to-theminute design and tightly controlled quality.
Follow the leaders, specify the leader. For
stable, reliable, advanced -engineered VR tubes
always make it CBS.

...

...

...

...

Seen the new CBS VR Tube Manual? A
complete, informative, easy -to -read eight

pages. Includes data, theory, and application on voltage regulation and voltage
reference. Write for free Bulletin E-267
today.

L`M

CBS-HVTRON, Danvers, Massachusetts
A Division of
Columbia Broadcasting System, Inc.,

ELECTRONICS

-July,

1956
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Ticniques

Edited by JOHN MARKUS

Wire Brush on Drill Cleans Metal for Good Grounding
A COMBINATION drill and wire brush

developed by Martin serves to drill
holes and remove aluminum cladding from duralumin in one operation. This insures positive electrical connections when grounding

airborne electronic equipment to
aircraft structures, without need
for an extra cleaning operation.
The drill is mounted in the center
of a standard wire brush.
Method of using tool for drilling duralumin held in vise

Lamps Indicate Errors During Wiring of Harness Boards
TO 7,000 man-hours per year are
saved by using automatic checkout
on wiring harness boards for airborne electronic equipment in the
Los Angeles plant of Packard -Bell
Co. The holding clips for wires on
the board are connected underneath
to indicating lamps in such a way
that a lamp lights to indicate satisfactory installation of a group of
up to ten wires.
Combining of inspection with
production actually saves still more
time through elimination of the
human error factor in inspecting
harnesses after conventional assembly. Errors that get past inspectors involve costly and timeconsuming corrections once wired
into actual equipment.

UP

Construction-Ordinary

power transformer. The lamps can
then light only when all of the wires
are correctly positioned to complete
the series circuit.
The wiring board serves as the
upper surface of a box about 6

cotter

pins are used as combination terminals and anchors for the wires.
The pins are installed with the split
ends up and slightly spread apart,
so stripped ends of wires can easily
be inserted. The eyes of the cotter
pins project under the board. The
pins are driven into under -sized
holes so they cannot rotate out of
position once the ends are spread
apart above the board.
Connecting leads are soldered to
218

the eyes under the board to achieve
the self-inspecting feature. These
interconnections serve to place an
average of seven wires in series
with an indicating lamp across the
low -voltage secondary of a small

Installing wire lead on self -checking harness board. Each of 24 lamps across top of
board Indicates correct installation of an average of seven wires, installed in a pre
scribed sequence
July, 1956
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KEEPS 'EM ROLLING!
KESTER

`

"44" Resin,

Plastic Rosin and
"Resin -Five" Flux Core Solders keep
the production lines
/ moving by providing
the exactly right sol -

der for every application. Only virgin metals are

used in Kester ... further assurance of the constant
solder alloy control combined with consistent flux
formulae . . , all part of Kester Flux -Core Solder
quality that'll "keep 'em rolling" for you!

BE SURE YOU GET KESTER'S new 78 -page informative
textbook "SOLDER
Its Fundamentals and Usage."

...

KESTER SOLDER

C O M PA N Y 4204 Wrightwood Avenue, Chicago 39, Illinois; Newark 5, N. J.;
ELECTRON ICS

-
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Brantford,

Candmde
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inches high, to give protection for
the terminals underneath.

number on the instructions and on
the board, corresponding to the
name of a city on a map.

Identification-For each job, the
worker is given an instruction
sheet that specifies the size and
type of wire to be used at each position, the color code, length and installation directions. Positions are
specified by a combination of letters and numbers much as on maps,
with corresponding letters running
vertically down the side of the
board and corresponding numbers
running from left to right across
the bottom of the board. The approximate position of a starting
cotter pin can thus be determined
quickly. Each pin also has a code

Circuit-The low voltage used
for this automatic checkout system
eliminates the possibility of shock
to the operator. A fuse in the primary of the power transformer provides further protection, even
though the lamps are all in one leg
of the secondary so it is impossible
to produce a direct short.
A typical wiring harness, such
as that used as the main cable of
the integrated communication system for Douglas and ChanceVought fighter aircraft, involves
installation of 152 wires, and takes

FUSE

tfsv
A -C

II

00
----CABLE

WIRES UNDER TEST
WIRING UNDER BOARD

Twelve circuits identical to this are installed on board. Use of only two lamps
per transformer permits use of small and
inexpensive transformers under board

approximately 3 hours to complete. Initial planning and wiring
of such a harness board circuit
takes just about a full week of a
technician's time.

Anchoring Leads in Terminal Strip with Nylon Rods

Loading wires into press. Stripped ends cf wires go into holes at
rear of slots in floating bed of press. Padded handle at right
moves pointed steel rod used for spreading loops

Two DIFFERENT TYPES of work setups are used at Radio Condenser
Co., Camden, N. J., to push seven
loops of insulated wire through
punched slots in a Bakelite strip
simultaneously and thread a length
of nylon rod through the loops for
anchoring all leads at once without
using eyelets.
In one setup, the operator loads
the leads one by one into machine
grooves in the bed of a Dake arbor
220

Spreading loops with pointed steel rod on handle. The seven difforent colors of insulated wire leads used are kept separated by
long finishing nails driven into the bench

press, places a strip over the leads,
then operates the lever to bring
down the head of the press. This
has a contoured rubber block with
slots at each lead position. Downward pressure of the rubber block
pushes the strip and the spring supported false bed of the press
down over seven upward -projecting
metal studs that push a loop of
wire up into each punched hole of
the strip.

Next, the operator retracts the
press and holds the strip in position with her left hand while she
pushes a metal rod through each
of the seven loops that now project
up through the strip. This rod is
guided by a clamp bolted to one
side of the false bed, and has a
pointed end so that it can easily
enter and spread apart each loop.
The rod is pulled entirely out from
the press and a solid nylon rod of
July,
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In Electronic
Fan Design
Only

Offer All These
Advantages
UNMATCHED EXPERIENCE

PRECISION CONSTRUCTION

Precision construction insures performance that gives you great power in so
compact a unit.
COMPACT DESIGN

Joy's axivane design permits installation
of Axivane fans as part of the duct . . .
requires no extra space.
LIGHT WEIGHT

...

...

COMPLETE LINE

Axivane fans are light in weight as well as
compact because they are built from pre-

cision aluminum or magnesium castings
produced in our own foundry under JOY engineering
supervision.
AERODYNAMIC ENGINEERING

The airfoil blades and stationary vanes
of JOY fans are made with power -saving,
efficient airfoil cross-section. AXIVANE
design provides equal pressure and velocity distribution across the fan outlet ... eliminates turbulence ..
and produces the greatest cooling effect with the least,
expenditure of power.

i,

Joy's unmatched experience as the world's
largest manufacturer of Vaneaxial fans and
blowers is a bonus that costs you nothing
JOY'S leadership is due solely to the multiextra
tude of customers who are now enjoying the benefits
of outstanding engineering. Why not join the number
you'll be in the best
of satisfied JOY customers
company.
Joy offers a large selection of fans in the
standard line ... as well as custom -designed
types that are available to your specifications. The Joy line includes fans for all purposes
ranging from 1/500 HP to 3000 HP. You'll find a
fan to suit your needs in the JOY line. Let us work
with you. Joy Manufacturing Company, Oliver Building,
Pittsburgh 22, Pa. In Canada: Joy Manufacturing Company
(Canada) Limited, Galt, Ontario.
Write for

FREE

Bulletin 15-39
WOO

15037.15

MAXIMUM STRENGTH
Joy AXIVANE fans are -durable because
the outer casing, stationary vanes, and inner
casing are precision -cast .as a single unit,
giving extra strength and maximum resistance to shock.
WORLD'S LARGEST MANUFACTURER
OF
Far VANEAXIAL FANS

OIYGEN GENERATORS

ELECTRONICS

-

COMPRESSORS

VACUUM PUMPS and BOOSTERS

HYDRAULIC FITTINGS

July, 1956
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EXPAND YOUR TAPE
RECORDER SALES ! !

with

INVERTERS
for changing your storage battery current to
A.C. 'WO «4C
t4140 ere

ELECTRICITY

fildgeltele
in your

own car!

\

Makeyour car,
boat or plane
a "ROLLING

OFFICE"

PRODUCTION TECHNIQUES

(continued)

slightly smaller diameter is pushed
through the loops. Cement is then
applied to several of the loops to
anchor the rod.

Variation-A slightly modified
version of this press setup employs
a captive needle to spread open the
loops. This slides in a metal outrigger projecting to the right from
the floating bed of the press. After
the holes have been spread, the
piece is lifted out and held in the
left hand while the nylon rod is
pushed through the loops with the

Removing finished strip from press

Production rate is
about the same as on the other
press.

right hand.

Motorized Solder Wheel for Capacitor Leads

mounted
out of sight
under dash
or in trunk

compartment!

ATR INVERTERS
especially designed for operating
.
standard 10 volt A. C.
1

TAPE RECORDERS

DICTATING MACHINES

WIRE RECORDERS

ELECTRIC RAZORS

for
EXECUTIVES

OUTDOOR MEN

SALESMEN

REPORTERS

PUBLIC OFFICIALS

FIELD INSPECTORS

POLICEMEN

DOCTORS

FIREMEN

LAWYERS, ETC.

See ewe fo66ez at unite Ado's('
"A"

N/NEW MODELS
N/NEW DESIGNS
s/NEW LITERATURE
Auto Radio Vibratory
DC -AC Inverters,
Battery Eliminators,

AMERICAN TELEVISION & RADIO CO

Zealuq Pe

d-«ete Seeee

1931

SAINT PAUL 1, MINNESOTA, U. S. A.
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Swaging and soldering leads to paper -wound bathtub capacitors. Knurled, tin-plated steel
wheels turning vertically in asbestos -enclosed electric solder pots bring hot aluminum
solder to the slots in the tops of the asbestos boxes. Soldered units go down slide onto
conveyor belt
A MOTORIZED SOLDER WHEEL that
simplifies the assembly of certain
paper -wound bathtub capacitors is
used in the capacitor department of

Lenkurt Electric Co.
The capacitors are swaged at
each end and the leads are soldered
in place simultaneously. Previously,
these operations were accomplished
by placing a number of capacitors
in a jig and swaging and assembling each with an ordinary soldering iron. The new system obviates
use of a soldering iron and is more

nearly like dip soldering, except
that a tin-plated wheel carries hot
aluminum solder from the pot to
the capacitors.

-

Construction Two
of
the
knurled wheels are mounted vertically on a horizontal shaft powered
by a small electric motor (Lee
Engineering Co., Milwaukee maximum current 3.5 amp; speed range
1,000 to 10,000 rpm). The bottom
portion of each wheel is immersed
in an electric solder pot (DEE
;
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APPLICATION DATA
MATERIALS:
ENGINEERING
ON THESE VERSATILE
PROPERTY A

Boner Things for goner Livin
.

,

.

"ZYTEL," "ALATHON," "TEFLON," "LUCITE."

through Chemistry

Mechanical properties and high dielectric strength

of TEFLON° unaffected by extremes of temperature
OLD SITU
SEA LEVEL
ALTIMETER

//

020

5;

,/

Electrical properties

/í%/

:'20
IS

of TEFLON' constant

..

_

10,

6

NEW RADIO

ALTIMETER

over tested range of

0
0

60 cycles to 108 cycles

The unique combination of properties of TEFLON offer many advantages to the electronics industry, permitting improved design
and providing unexcelled performance. TEFLON is capable of
continuous service at 260° C.,
exceeding the requirements of
Class H materials.
The power factor of TEFLON
is less than 0.0003 over the measured spectrum (60 cycles to 108
cycles), and its dielectric constant is 2.0 over the same range.
Following prolonged soaking in
water, the volume resistivity of
TEFLON is

greater than

A LEVEL

tetrafluoroethylene resin is
used as cable insulation in this new
radar altimeter. One of these cables
TEFLON

carries microwave energy from the
magnetron oscillator tube to the an -

A new radar altimeter, made by the

Raytheon Manufacturing Company, Waltham, Massachusetts, furnishes continuous terrain -clearance
information and flashes a warning
light when a preset minimum is
reached. Du Pont TEFLON was selected as the insulation for cabling
in this altimeter because of its ability to perform under the wide range
of temperatures encountered in the
aviation field.
TEFLON tetrafluoroethylene resin
is used in electronics equipment as

1015

ohm -cm., and water absorption
(ASTM D570-42) is only
0.005%. TEFLON has good arc
resistance and its short -time dielectric strengths are high, ranging from 1,000 to 2,000 volts per
mil depending upon thickness.

tenna. The other cable provides inter-

connection within the transmitter receiver unit. (Cable used in this altimeter is manufactured by Surprenant
Mfg. Co., Clinton, Massachusetts.)

molded components, tape, and extruded insulation. The excellent dielectric properties of TEFLON, even
at ultrahigh frequencies, and its
moisture resistance are particularly
important in the electronics field.
Heat resistance is frequently essential, too, especially with the present
trend to miniaturization of electronics equipment, which results in
increased operating temperatures.
To evaluate Du Pont TEFLON for
your own use, get property and application data by mailing coupon.

I

I

SEND FOR

MORE INFORMATION
For complete details that will help you

further evaluate Du Pont TEFLON for
use in your product -development programs, mail the coupon at the right.

E. I. du Pont de Nemours & Co. (Inc.), Polychemicals Department
Room 227 Du Pont Building, Wilmington 98, Delaware.
In Canada: Du Pont Company of Canada Limited, P.O. Box 660, Montreal, Quebec
Please send me complete

property and application

data on Du Pont TEFLON.
I am interested in evaluating
this material for

Name
Firm Name
Position
Type of Business
Street Address
City

State
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(continued)

Electric Co., Chicago; model 61;
700 watts; temperature range 600
F to 1,000 F). Pots and wheels
are enclosed in asbestos shielding.
In the top of each shielding box is
a stainless plate with a slot
through which about ie inch (ad-

justable) of the wheel protrudes.
The knurled wheel picks up solder

from the pot and presents it at
the slot. The operator rubs the
end of the capacitor, with the lead
wire held in place, over the slot to
make the solder junction.

Ultrasonic Dicing of Germanium
tubes are preventing warpage from brazing and increasing the life of tools made by
the Cavitron Equipment Corp.,
Long Island, N. Y. for ultrasonic
dicing of germanium.
The type 304 stainless steel
tubes were adopted, after consultation with engineers of Superior
Tube Co., Norristown, Pa., to replace carbon steel tubes in the
Sheffield-Cavitron ultrasonic machine tool.
STAINLESS STEEL

Specify the COUCH MODEL 2A or 4A
relay whenever HIGH SHOCK - HIGH
VIBRATION capabilities are required
and for DRY -CIRCUIT applications.

... 5 to 25 cps @ 0.4" peak to
peak excursion; 25 to 2000 cps @ 20G
acceleration; No contact opening, relay
energized or de -energized.
VIBRATION

... 75G for 10 milliseconds minimum. No contact opening, relay energized or de -energized.
SHOCK ELECTRICAL

SHOCK MECHANICAL

...

200G minimum

...

no physical damage to relay or change
in electrical characteristics.

Brazing-Usually a number of
tubes are brazed together into a
bundle of the same shape as the cut
to be made. With carbon steel tubing, the tubes frequently warped at
brazing temperature and the tool
was rejected. Replacement with
type 304 stainless tubing eliminated the warping and gave longer
tool life on the production line.

Construction of stainless steel cutter

Long tool life is particularly important because of the time required to make the complex bundles
of tubing, which are also used to
slice and dice quartz crystals and
to drill and form ceramic electronic
tube spacer elements.

Dicing-The tool tip used to
dice germanium in the mass pro -

Models 2A and 4A are subminiature,
hermetically sealed, D.C. relays which
meet and in several respects exceed the
requirements of MIL -R -5757B. They are
actuated by a "balanced -armature" rotary motor. Both models are particularly
suited to dry -circuit switching applications.
LEADING PARTICULARS

Ambient Temp.:
Weight:
Height of Case:
Diameter of Case:
Terminals:
Contact
Arrangement :
Contact Material:

Operation:

Pull -in -power
(Coil) :

-65°C to +125°C
3.2 oz. maximum
11/2"

maximum

1%2" maximum

--

Flattened & pierced
DPDT
Model 2A
4PDT
Model 4A
Fine silver to
molybdenum
Simultaneous operation, simultaneous
release, no contact
bounce
%
1/2

watt-Model 2A
watt-Model 4A

Test Data and Literature on Request

Built-in Dependability

NORTH QUINCY 71, MASSACHUSETTS
Want more information? Use post card on last page.
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Dicing 271 disks of germanium from thin slab in one operation, using stainless steel cutters on ultrasonic machine tool. Abrasive particles in water suspension are directed
across work by two hoses
July, 1956
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YES

... 2

OUT OF 3 ELECTRONIC

ENGINEERS SPECIFY MOLONEY

TRANSFORMERS FOR TRANSMITTERS
Big league designers recognize that the key man on
a transmitter team is the dependable transformer.
Therefore, it is not surprising that 2 out of every 3
transmitter manufacturers specify Moloney Transformers. That's a .667 batting average and that's
good in any league.

With Moloney in the lineup ... you aren't fielding a
rookie ... but a seasoned veteran.
For your transmitter specify a league leader.
Modulation Transformers
Modulation Reactors
Rectifier Transformers
Filter Reactors
MESS -15

Y

Write for Catalog SR 206 "HyperCores
for Magnetic Components" and Catalog
ST 3506 "Magnetic Components for
Electronic Applications."

MOLONEY ELECTRIC COMPANY
Plate and Filament Transformers

Pulse Transformers and Charging Chokes

SALES

IN ALL PRINCIPAL

OFFICES

Unit Rectifiers

Modulation Transformers
HyperCores for Magnetic Components
Developmental Magnetic Components
Power and Distribution Transformers
Chokes

and Reactors

ELECTRONICS- July, 1956

CITIES

FACTORIES

AT

ST.

LOUIS 20, MO. AND TORONTO, ONT., CANADA

Want more information? Use post card on last page.
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matou WHAT
advancement
in instrument
design

duction of transistors consists of
271 2 -inch lengths of 19 -gauge type
304 needle tubing. These are silver brazed into a hexagon -shaped
bundle resembling a honeycomb.
After the bundle is formed it is
cut in half to give two complete
tools, each h -inch deep.

HAPPENED
9

(continued)

The tubes are assembled with
such precision that tolerances well
below 0.0005 inch are held. This
would not be possible if the tubing
warped. The ability of the stainless tubing to hold a sharp clean
edge also contributes to the quality
of the work.

SCHEDULE

Automatic Etching of Transistor Pellets

MAINTENANCE
STUDY

PRODUCTIVITY
Glass -to -metal sealed

ELAPSED TIME
indicators. Compact, low

cost, tamper -proof. Standard
ASA -MIL dimensions, 21" and
31/2" sizes. Easy to read standard
size counter registers 1/10 hour

steps to 9999.9 or hour steps to
99999. Hermetically sealed. Shielded.
Starts, operates continuously from

-55° C. to +85° C. For 110-125
or 220-250 volt 50 or 60 cycle A.C.

n
someters

m

merlon electrical
Instrument company

GRENIER FIELD-Manchester, N. H., U.S.A.
1956 me.ion

Visit Marion

at Booth 738 et wevron Show,

August 21-24

Los Anzeles,

Battery of automatic etching machines producing surface -barrier transistors. Operator
merely transfers work carriers from one setup to the next. These machines automatically
etch concentric holes on opposite sides of the germanium pellet so the hole thickness remaining between them is less than 0.0002 inch, then plate the holes with indium

FOR TELEVISION

AND RADIO
INDUSTRIES
See the Modern series of

GERMANIUM OR SILICON pellets
mounted on stems of surface -barrier transistors are electrochemically etched with jets of acid under
photoelectric control in the Lansdale, Pa. plant of Philco Corp. Precisely machined work carriers
make possible the accurate positioning required for mechanization of the sequence of operations
involved in producing concentric
holes on opposite sides of the tiny
germanium pellets.

newly engineered trans-

formers radio and electronic circuits, Crestrol line of voltage
fluctuation control transformers
and all the standard CREST
equipment you have relied on in
years past.

CREST
ONE SOURCE FOR ALL
YOUR TRANSFORMER NEEDS
Hundreds of modern trans-

formers-Voltage controlsEquivalent parts for over 200
sets.

WRITE DEPT.
1

E7 FOR

1

Name

1

Position

1

Address

1

1 Firm

I

City

CREST

Zone

TRANSFORMER CORP.

1834-36 W. North Ave.

Want more information?
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1

State

-

Chicago

This automatically positions the
pellet directly in the path of circu-

-A

COMPLETE CATALOG

Please scud me your Catalog No. 554

carrier in the groove of a tilted
slide and allows it to drop down
against a stop inside the washer.

22, III.

unique jet-type
Washing
washer is used to direct a stream
of high-purity water at the pellet
after it has been soldered into position on its lead in preparation
for etching of holes. The washer is
also used between the various
stages of etching and plating. The
operator merely places the work

Example of transistor now in mass production, with pencil shown alongside for
size comparison

Use post card on last page.
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from enameled magnet wire, laboratory technician prepares to
check conductor to see that it measures correctly after running through insulating machines.
CLEANING THE INSULATION

CHECKING MAGNET WIRE FOR UNIFORM DIAMETER

She can help you get firmer coils in your winding room
One of the most important properties of magnet wire-if you are to
get good winding room performance, firm coils
uniformity of
diameter.
To be sure you get uniform

-is

diameter in Anaconda Magnet
Wire, samples from every machine

are checked every day in our
Quality Control Laboratory. This

assures that the conductor stays
within specified tolerances during
manufacture.
Constant check on quality of Anaconda Magnet Wire from raw
material through manufacture to
finished product and packaging-is
one reason why Anaconda wire has
so many boosters among winding
room superintendents.

-

See the Man from Anaconda and
arrange a production run in your
winding room. Anaconda Magnet
Wire can help you eliminate incoming inspection, cut rejects, get longer break -free runs. Offices in 27
see "Anaconda" in your
cities
phone directory. Anaconda Wire &
Cable Company, Magnet Wire
Headquarters, Muskegon, Mich.

-

668?1

SCHEDULE A PRODUCTION RUN OF

QUALITY -CONTROLLED

ANACON DÁ

MAGNET WIRE

ridiculous!

(continued)
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you can't mix magic and

Pulse Transformers

FIG. 1-Sliding work carrier into jet-type

washer

lating water spray. The washer is
constructed entirely from transparent plastic pieces, as shown in
Fig. 1.

but -sir -you're wrong
and here's why...
Samples appear with almost magic speed when
you turn your pulse transformer problems over
to Aladdin. We have a long list of stock
items, plus the know-how to meet your specific
performance requirements-if you'll give us
just a hint about the circuit and what it's
supposed to do.
Our construction is standard. We're big enough
to stock thousands of standard core parts in
readiness for your orders. We move with magic
speed when we learn of a new requirement.
We deliver quality components on schedule.

Rough Etching-After washing,
the work carrier that holds the
transistor stem is transferred directly to the positioning blocks of
the rough etching setup and pushed
into position as shown in Fig. 2,
so the pellet is in a horizontal plane.
Here tiny streams of chemicals are
directed at the pellet from above
and below to etch out roughly the
desired depressions on the sides.
The rough etching is done on a time
basis, with occasional visual monitoring through the transparent
plastic housing of the etcher. Strong
flood lamps illuminate the etcher
from both sides to increase the rate
and uniformity of etching.
The etchant is a 5-percent solu-

Send the coupon for our engineering bulletins.

ADIO INDUSTRIES, INC.
Pioneers in Permeability Tuning

LADDIN RADIO INDUSTRIES, INC.
717 Murfreesboro Road, Nashville 2, Tenn.
Send me technical

information

on Pulse

Transformers.

NAME

COMPANY

CITY

228

2-Rough etching position, with operator pushing transistor between opposing lets inside transparent plastic cage
FIG.

ADDRESS

STATE

Want more information? Use post card on last page.
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MISSILE SYSTEMS

AIRBORNE COMPONENTS

LIQUID STORAGE

AERIAL CAMERAS

STRUCTURAL TESTING

COMPONENT DE-ICING

PRECISION INSTRUMENTS

ELECTRONIC EQUIPMENT

FLYING SUITS

BATTERIES

ROCKETS

INDUSTRIAL PROCESSES

Here's where G -E heating equipment can help you
keep components at operating temperatures
Whenever your equipment, complete
systems, or manufacturing process requires the addition of heat to assure
proper functioning, General Electric
specialty heating equipment can help
you quickly and economically.

Problems of supplying heat at high
altitudes, keeping critical fuels at
correct temperatures, maintaining missile components in a "ready to fly"
condition, providing the best thermal
environment for manufacturing processes, reducing dangerous component
icing in flight, helping to keep personnel
comfortable when exposed to extreme
cold, providing the optimum operating
temperature for electronic and hydraulic components, duplicating high temperature conditions for structural
testing, and many other special applications have all been solved by General
Electric specialty heating equipment.

LET

US

ANALYZE

YOUR

SPECIALTY

A General Electric specialty heating expert is available to work on your particular heating requirement. So, if you have

FOR

FREE

BULLETIN

PROBLEM

any specialty heating problem, contact
your G -E Apparatus Sales Office or send
coupon below for more information.

GENERAL
SEND

HEATING

ELECTRIC
ON

G -E

SPECIALTY

HEATING

EQUIPMENT

General Electric Company
Section 1224-8, Schenectady 5, N. Y.
Please send me bulletin GEA -6285, G -E specialty
heating equipment.
for immediate project
for reference only
Name..

Position
Company
City

State------

(continued)
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PHILLIPS"

Time flies

tion of sulphuric acid. For this
electrochemical etching the work
carrier serves as one electrode and
the other electrodes are inserted in
the acid lines.
The etching liquid comes from
large glass bottles behind the etching console. Air pressure in the
bottles produces the required pressure at the jets. When a bottle
empties to a certain point, a snap action switch is tripped by the re -

... so does your Phillips

man. That's part of the Phillips Plan

to help meet those project deadlines.

If your relay requirements are

Plan-

special, ask about the Phillips

a combination of engineering skill*

and personal service that is unique

in the industry. Contact the

Phillips office nearest you.

FOR EXAMPLE:

Phillips Engineered Relays
are meeting the extremely
specialized requirements of
guided missile applications.

-

20410 TYPE 2
Hermetically -sealed multi contact relay. Flange
mounting, maximum 14
pin, solder terminals. O.D.
2-1 /2' W x 2-1 /2' L x
5' H.

TYPE 2AC

-

Multi -

contact AC relay. Fast
operating. O.D.
1-15/32' W x 4' L.

TYPE

150A

-

Miniature relay, single
pole. Nominal sensitivity
.200 watts, available with

solder terminals or printed
circuit terminals, single
hole mounting. Coil available to 60 volts DC.

PHILLIP
MULTI .CONTACT, POWER. HERMETICALLY SEALED RELAYS

A

SANTA MONICA

.

.

.

-

duced weight of the bottle. This in
turn starts a pump that refills the

bottle.
The pumping action is stopped
automatically by another weightsensing switch when the bottle is
nearly filled again. Used acid is
collected in separate containers, because recirculation of acid would
introduce diminishing acid strength
as an uncontrolled variable.

Precision Etching-After rough
etching and washing, the carrier
goes to the precision etching setup
of Fig. 3, where the underside is
etched by a single upward -aimed
jet. This jet comes up through an
intense beam of light that is focussed on the hole being etched. The

JOLIET, ILLINOIS

PHILADELPHIA - SAN FRANCISCO
BOSTON
DALLAS
CLEVELAND

NEW YORK
-

ACTUATORS

THOR CORPORATION SUBSIDIARY

PHILLIPS CONTROL CORPORATION
SALES OFFICES:

-

FIG. 3-Precision etching head, showing
operator pushing work carrier into position. Outer housing has been removed
for clarity

-

SEATTLE
WASHINGTON

DENVER
-

Want more information? Use post card on last page.
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lop Volumetric Efficiency ! !
facts ... and though this new pump has rrany

Pump Offers

Lniaue
we prefer to Fer
features worthy of individual headline treatment
to des gn engineers in the form of specification data, aerformance _uries, etc.
With this information ... and the knowledge that t is the newest
we feel its potentials
addition to tie world's largest vacuum pump line
will warrant its being specified for
... dependable, trouble -free service
... the highest volumetric efficiency
... and the highest dollar return per CFM available
in any high vacuum pumping sytem.
Request complete data or contact one of our competently staffed district offices
in Baltimore, Charleston, W. Va., Charlotte, Chicago (La Grange), Cleveland,
Detroit, Houston, Los Angeles, New Orleans, New York,
Philadelphia, Pittsburgh, San Francisco, St. Louis, and The International Sales Office,
90 West St., New York 6, N. Y. Call or write today!
Facts are

...

...

...

-

SPECIFICATION DATA
Model KMB-230 Two Stage Mechanical

.

Booster Vacuum Pump

,...

o..

..>u.o.<-

111

Ultimate Pressure (McLeod Gauge) 0.1 Micron
Free Air Displacement
230 CFM
RPM
3600'640
Motor H.P.
2 and
Oil Capacity
5 Pints
Water
Cooling
Mechanical
Shaft Seal
3/4.3/4
Shaft Diameter
4" Flanged
Inlet Connection
11/4" Screwed
Outlet Connection
1010 lbs.
Net Weight, Complete
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EYMFG.

THE

AIR

NEW

YORK

WINO

DIVISION
BRAKE COMPANY

MASS.
BOSTON 30
3565 WASHINGTON STREET
INIERNATIONAI SALES OSTICI, TO WEST ST, NEW YORK 6 N.Y.

Please send complete data on the new Kinney KMB-230

TwoStage Mechanical Booster Vacuum Pump.
ELECTRONICS

-
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Want more information?

Use post card on
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Title

Company
Street

City
last page.

State
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(continued)

MEAT & POTATO RELAYS
If you don't really need super -this,
high -that or ultra -something else in
a relay you are to be envied, not
scorned. Then you should be assured
that Sigma makes just plain relays too.
They're not really "plain", but well -

designed for certain jobs that they.
perform commendably. They don't
have wrap -around windshields and
back-up lights, but they get you there
and they bring you back.

There was a time when four just such
relays (Types 4, 5, 6 and 41) were
the basic Sigma lines. Now, of course,
there are sixteen of these basics and
some of them are super -sensitive,
high speed or ultra ultratissimo. It is
perhaps significant that the old standbys are still best sellers.

Here they are, and they're for sale:
Sigma Series 4
GENERAL PURPOSE
MEDIUM SENSITIVITY

Balanced armature design. SPDT. High reliability.
Medium priced. 20.50 mw sensitivity. Switches up to 2 amps.
resistive (28 VDC, 115 VAC) for
100,000 operations.

Sigma Series

f%

Sigma Series 5
VERY SENSITIVE

HIGH STABILITY
Withstands aircraft
vibration on inputs as low
as 5 mw; undamaged by
500 g shocks. Sensitivity range
1-40 mw, 35 basic standard
adjustments.

6

POLARIZED
NULL SEEKING,
BIASED or LATCHING

Sigma Series 41

Contacts up to 4PDT, 5 amps.

nominal rating. Sensitivity
8-44 mw (Latching: 22-450 mw).

All four relays are available in a wide
variety of mounting enclosures. Catalog
on request.

SENSITIVE
LOW COST AC
SPDT shaded pole
construction. Unusually
quiet. Sensitivity 0.2-1.0 v -a.
Contact ratings up to 5 amps.

Voltage operated, current operated;
16-400 cycle versions; also DC
and high speed keying types.

SIGMA INSTRUMENTS, INC.,
62 Pearl Street, So. Braintree, Boston 85, Massachusetts
232

Want more information?

Use post card on

last page.

FIG. 4-Precision indium plating setup
using jets for plating indium in etched
holes on germanium. Dial gages serve
for making precision head adjustments

light activates the germanium, so
that more carriers are released and
etching is correspondingly speeded
up. The light also concentrates the
etching action in a smaller hole for
this final precision etch.
Aspirator tubes on each side of
the germanium draw off the etchant
after use, so that none is recirculated by the jet in this critical operation.
A small phototube mounted directly over the germanium monitors the amount of light that comes
through as the emitter hole is deepened by the etching action. When
this transmitted light reaches a
certain intensity that has previously been correlated with the
desired thickness of material remaining between the holes, the
phototube triggers a solenoid valve
that automatically stops the flow
of etchant.
A stream of air is blown down
onto the top surface of the germanium, past the phototube lens
system, to prevent accumulation of
etchant in the upper rough-etched
July, 1956

-

ELECTRON ICS

EPDXYCOATED
CERAMIC DISCS

/Va

. . .

piedniuen

High Voltage Breakdown Strength

Excellent Moisture Resistance

Attractive

Durable

Good -All's tough, durable EPDXY coated ceramic disc

capacitors combine excellent dielectric strength and stability with high humidity resistance. Good -All's
exclusive EPDXY coating process results in an intimate bond between the coating
and the edge surface of the ceramic. This bond serves to block the voltage breakdown path across the ceramic edge. No wax coating is required on EPDXY coated discs.

TEMPERATURE COMPENSATING EPDXY DISC CAPACITORS
has designed a full line of TC discs in accordance with RETMA
specification REC-107-A (class 1). These units are well suited for resonant
circuits or other applications where HIGH Q and STABILITY of capacitance is
essential. Small size gives an inherent advantage in VHF and UHF applications.
Good -All

SPECIFICATIONS-Working Voltage: 600 VDC Flash Test Voltage: 1500 VDC
Power
Factor: Less than .1% @ 1 MC
Leakage Resistance: Greater than 10,000 megohms Leads: #22 gage tinned copper wire Capacity Tolerance: ±--5%, ±10%, ±20%
MAXIMUM DIAMETER
Coefficient

1/4

5/16

1/2

P-100

I.3 mm l

NPO

2-12

13-22

2860

N-33

2.15

16-27

2860

N-80

2-15

16-27

28-60

4-9.nm

l

10-301nm1

CAPACITANCE CHANGE
5/8
.. ..

3/4
......

N-750

76-I10 mml

+6

61-75

76.110

+4

61-75

76-110

i32

61-75 mml

VS.

TEMPERATURE

TEMPERATURE IN

IN °C

°C

N-1 400

N-470

N-150

2.15

16-30

31-60

61-75

76-110

N-220

3-15

16-30

31-75

76-100

101.140

N-330

3-15

16.30

31-75

76-100

101-140

N-470

3-20

21-40

41-80

80-120

121-170

N-750

5-25

26-50

51.150

151-200

201-290

N-1400

15-50

51-100

101-200

200-250

251-470

N-2200

47-75

76-100

101-200

+I
0

N -33

N-330
N-15
N-80
N-33

P

N-I
N2D
N:8c

-2
-3
-4

te

N

-8
00

-10
201-275

-4n

N-7^

-6

276-470

-55

-35

-15

+5 +25 445 465 +85

Good -A l's complete line of EPDXY coated ceramic disc capacitors are designed to

fit

both standard and specialized applications. Write or wire today for catalog containing more information on our TC discs and other EPDXY coated disc types listed below.

BY-PASS Good

-All Type

B

DUAL SHIELDED
RMA Good -All Type
AC LINE BY-PASS Good -All Type

C
D

CLASS 2, Z5Z)

STABLE Good -All Type E and EE
HIGH VOLTAGE Good -All Type G
TRANSISTOR CIRCUIT Good -All Type H

Our Sales Representatives will be happy to supply you with
sample EPDXY coated discs for test against your specification.

00D -ALL ELECTRIC MFG. CO.
A
ELECTRONICS-July, 1956

LEADING MANUFACTURER

OF

OGALLALA, NEBR

TUBULAR CAPACITORS

Wane more information? Use post card on last page,
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PRECISION

Cirnttne.ttat
mechanical connect and disconnect

SCREWLOCK* CONNECTORS
subminature and
miniature Series 20
Available in various contacts (7 thru 104 for Series
20; 7 thru 50 for Series
SM20). With or without
aluminum hoods. For #20
AWG wire. Current rating: 5 amps. Voltage breakdown: 2100V, RMS.

Pat. No. 2746022

Screwlocks provide a secure contact even under severe
vibration conditions. They also eliminate the need for
prying, "rocking" or forcing the connector when disconnecting the plug from the receptacle.

connectors with polarizing screwlocks
Easy Release-Series E -Z 16
Individually spring loaded pin contacts assure quick release with low insertion force
and practically no disengagement force.
12, 18, 24 or 34 contacts for #16 or #12 AWG
wire, or solderless wiring taper pin.

é.

5-Highly magnified view of lets
used for electroplating indium on germanium pellet
FIG.

since this would interfere
with thickness monitoring.
hole,

Plating

-

After another wash,
the work carrier goes to the indium
plating setup of Fig. 4. Here both
sides of the germanium are plated
simultaneously with indium from
a solution of indium sulphate.
Again the jets are positioned above
and below the pellet, as in Fig. 5.
Electrodes are located in etchant
lines just as for etching and aspirators are positioned alongside to

Hermetic Seal-Series H-20
Mates with Series 20 receptacles. For #20
AWG wire. Current rating: 5 amps. Voltage
breakdown: 2200V, RMS. Plug contacts individually compression-sealed in glass.

High Voltage-Series 14

i

Available in 7, 9¡ 10, 16 and 18 contacts.
High barriers around pins prevent arcing
up to 4500 volts.Contacts are gold plated
over silver. Current rating: 10 amps.
'

Technical data tgn these connectors, and special designs requiring the use of
sub -miniature, printed circuit, hermetic seal, pressurized, high voltage or
power connectors are available on request. Write today for complete catalog.

6-Optical setup for checking concentricity of etched holes in germanium
pellet. Required precision of alignment
increases with operating frequency of
transistor. Production and inspection
controls are now adequate for at least
100 -mc transistors
FIG.

Electronic Sales Division

DeJUR-Amsco Corporation,
45-01 Northern Boulevard, Long Island City
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WHEN RELIABILITY
IS A

971 .4

i

COMPLETE RELIABILITY
The culmination of all efforts is squeezed into one
here is where reliability counts.
breathless moment

...

Astron's Meteor subminiature paper capacitors are
advance -designed for reliable operation at temperatures up to -125°C without derating. Exceptional
capacitance stability of Meteor type AQ and TQ
over the wide range of -65°C to +125°C is
provided by Astron's newly developed impregnant
X-250*. High insulation resistance, low power factor,
unusually low resonance loss, and high test voltage
are achieved in a compact, rugged unit.
The Astron Meteor surpasses all applicable military
specifications including MIL -C -25A . . . available in
a wide range of case styles with extended foil or inserted tab construction . . . hermetically sealed in
glass -to -metal closures for complete prDtection under
severe environmental conditions.

Where higher temperature is a factor Astron's Meteor
Type XQF is the answer. This metal -cased polyester
plastic capacitor has been designed for completely
reliable operation up to +150°C without derating.
Physically and electrically it surpasses government
and commercial requirements.

CORPORATION

255 GRANT AVENUE.

E. NEWARK, N. J.

Export Division: Rocke International Corp. 13 East ICth St. , N. Y., N. Y.
I_onado: Charles W. Pointon, 6 Alcina Ave., Toronto 10, Ontario

ELECTRON ICS

-
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...is what

you've been
asking for...

STANDARD

FIG. 7-Transistor in position between
dual microscope lenses of concentricity

checker

printed circuit

MCI5
SUR
I
cost,
for lowest

draw up the electroplating liquid.
The jets are initially turned on
for a fraction of a second with the
electric current in the etching direction, to produce a virgin surface
for plating. When the current is
reversed at the end of this interval,
indium is plated onto the germanium to form electrodes.

-

Concentricity Checking
After
indium plating, concentricity of the
etched holes on opposite sides of the
germanium pellet is checked in the
dual optical setup shown in Fig. 6.
The work carrier is placed in the
holding fixture of the comparator
with the germanium pellet in a vertical plane and is moved into position between the lenses of two
microscopes as in Fig. 7.
The work carrier is racked in and
out until the etched hole on one side
of the germanium is exactly centered in one microscope. The operator can then read the amount
of deviation from concentricity on
a graduated scale in the other microscope.
P.

NOW, after five long years of production experience on well over 5000 different purchase
orders, we are proud to offer you this technical
bulletin. We are confident that you will accept
this material as the standard of the industry!
Every item in this bulletin has already been
adopted in varying degree by the larger wellknown electronics manufacturers.
The present state of the "printed circuit" art
dictates (and our experience has proved) that
DESIGNS BASED ON THESE STANDARDS ARE THE ONES THAT STICK!
These standards are practical and realistic,
not experimental, not based on laboratory
techniques, but sound bases to incorporate in
your purchasing, engineering and production
manuals. Furthermore, their cost stays down
Ask for our
Technical Bulletin P-9,
"STANDARD
Printed Circuit
TOLERANCES."

where you want it!

Your own product reliability can be based
on and guaranteed by the use of Printed Circuits by Photocircuits Corporation.
Consult our Engineering Department or any
of our Sales -Engineering Field Offices.

Coining Saves $74,000
on Waveguide flanges
REDESIGN OF A

EXCLUSIVELY PRINTED CIRCUITS
and Associated Sub -Assemblies
ADVANCED TECHNIQUES & RESEARCH
MAXIMUM EXPERIENCE

C

Dept.

Sales -Engineering Field Offce.3; BOSTON
DALLAS
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DAYTON. 0,
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LOS ANGELES
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GLEN COVE, NEW YORK

GLen Cove 4-8000

CHARLOTTE, N. C.
ROCHESTER, N. Y.

FLushing 7-8100

CHICAGO

SPOKANE

Want more information? Use post card on last page.

COCOA, FLA.

KANSAS CITY

waveguide flange to

permit production by coining reduced machining to one simple
grinding operation at Lord Machine
Co., Waltham, Mass., and thereby
saved up to $74,000 a year for one
user of this component.
The part originally was made
from a piece of steel machined all
over. In another run, the flange
was made from a drop-forged
July, 1956
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You'd have to smash a Corning Capacitor before
you could alter its values by mechanical shock
That's how rugged these miniature
fixed glass capacitors are. ("Miniature"
means about one-third smaller than
other kinds of equal capacitance.)
Their strength comes from the way
we make them. Layers of conductor
and dielectric are sealed together under
heat and pressure into a monolithic
structure. No mechanical shock short of
shattering the seal alters the value.
Speaking of values, the table illustrated
above shows them.
Because everything is sealed in the
same material as the dielectric, nothing
outside can get inside.
You can use these capacitors to tern-

peratures of 125° C. and higher with
proper voltage derating. Even after
repeated temperature cycling, the TC
remains the same. And TC stays within
close limits over a wide temperature
range, varies little between capacitors.
Capacitance drift is so close to zero
that it's generally less than the error
of measurement.
We can make capacitors to your electrical and physical specifications over
an unusually varied range. Single, self supported units can be designed for
high voltages or high capacitances.
Series parallel combinations still further extend the range.

Other electronic products by Corning Components Department:
^s

Fixed Glass Capacitors*, Transmitting Capacitors, Canned High -Capacitance Capacitors, Subminiature Tab-Lead Capacitors, Special Combination
Capacitors, Direct-Traverse and Midget -Rotary Capacitors*, Metallized
*Distributed by Erie Resistor Corporation
Glass Inductances, Resistors.

CORNING GLASS WORKS,

Circle the reader service of this publication, or write direct for more information about Corning Fixed Glass
Capacitors, prices and samples.

Ask for information on these
other Corning Capacitors:
Medium Power Transmitting-CY60 and

CY70.

Ideal for mobile

RF

transmitters.

Canned High Capacitance-provide
the advantages of rugged glass design to your specifications.

Subminiature Tab-Lead-up to 90%
less volume compared to pigtail types.
To

your specifications.

Special Combinations-the performance and benefits of glass in infinite
shapes, sizes and leads. To custom

order.

94-7 Crystal Street

CORNING, N. Y.

Components Department, Electrical Products Division

/Xt ed ,tedearci tic
ELECTRONICS

-
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used by
LEADING MANUFACTURERS!

I/

TRANSISTOR

I. F.

RItrans

designed to meet any transistor impedance

-

actual size

i

%

for

!

RI

for

wired

printed

circuit

circuit

t

low loss
dielectric
base material

higher
efficiency

top and
bottom tuned

)

i/

available in wired or printed circuit types

type II
W.C. P.C.

type Ill
W.C. P.C.

125-450

140-450

type I
W.C. P.C.
capacity

65-450

m mfd.

"Q"
dim.

200

"A"

65-450

125-450

max. 200 max. 200 max. 200 max.

45/64

27/32

23/32

37/64

140-450

110 max. 110 max.

Ultrasonic Unit Combines
Stripping and Soldering

DISC CAPACITORS
J)

maa.

+100% -20°%.

"A"
=22
tinned
copper
11/4"

wire

series

dim.

001 ,005 .01

VDC

man.
durez
en lead

.05

.03

.20

.10

.285 .285 .340 .400 .575 .595 .720 .720

t

20%

P.F.-3% max. at

I.R.-2500 megohms

min.

.02

*Above values also available in

W.V.-30

T.V.-2

1

t leronce

KC

X rating

min.

-

T.C.-from

25°C to 10°C not greater than
20%, and 25°C to 65°C not over 60%

built by RI economical quantity production process

RADIO INDUSTR IES, INC.
5225 no. ravenswood ave.

chicago 40, ill.

write for
details
and prices
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insulation is removed and wire is soldered
to coil terminals in a single fast
operation through use of high power ultrasonic soldering equipment developed by Aeroprojects
Inc., West Chester, Pa. Without
stripping and without the use of
flux, the ends of the wire are securely soldered to the pretinned copper terminals.
POLYVINYL ACETAL ENAMEL

t~

cap. in mfd.

blank, machined and broached, but
this also proved costly.
An attempt to draw the part
from a flat strip was unsuccessful,
but led to the idea of coining it
in heavy presses. Coining, derived
from the ancient process of striking coins, is a squeezing operation used by stampers to force cold
metal into shapes of different thicknesses and with sharp corners. This
proved highly satisfactory. No
machining is required except that
the back is ground to provide a flat
surface. Tolerances of 0.005 inch
are held with high surface finish.
The 1956 John Woodman Higgins
Redesign Award, annually donated
by the Worcester Pressed Steel Co.
of Worcester, Mass., was awarded
to owner Francis B. Lord for his
design for coining.

23/32

37/64

low voltage class 2

RICAP K-500

Finished steel waveguide flange for radar t -r tubes used for low -frequency
scanning, at right, was coined in heavy
presses from blank shown at left

Want more information? Use post card on lost page.

Besides reducing
Advantages
direct labor cost, this method also
reduces the normally high rejection
losses resulting from nonuniformity
accompanying a hand stripping and

wrapping operation.
By the hand stripping method,
the stripped part of wire is often
July, 1956
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NATVAR
ISOGLAS"
at

150.

eetioirnaoce
cQotiouous
Natvar Isoglas

gives heavy duty equipment extra protection against frequent overloads beyond Class B rating.
This glass fabric, coated with a newly developed isocyanate type resin is outstanding in its
resistance
resistance
resistance
toughness

to heat
to crazing and cracking
to solvents including the askarels

and abrasion resistance
wet dielectric strength
low temperature flexibility
iungistatic qualities.

Natvar lsoglas may now be used with great savings
where expensive Class H materials were formerly used
to solve temperature problems during manufacture of
transformers, motors, generators, converters, heavy duty
relays, reactors and other types of equipment not requiring a Class H rating.
Technical data and samples are available on request.
-teitif..ru

WEI

Natvar Products
Varnished cambric-cloth and tape
Varnished canvas and duck
Varnished silk and special rayon

Varnished-Silicone coated Fiberglas
Varnished papers-rope and kraft
Slot cell combinations, Aboglas®

lsoglas® sheet, tape, tubing and
sleeving

NATVAR

CORPORATION

FORMERLY THE NATIONAL VARNISHED PRODUCTS CORPORATION

201

ELECTRONICS

-

TELEPHONE

CABLE ADDRESS

RAHWAY 7-8800

NATVAR: RAHWAY, N. J.

RANDOLPH AVENUE

July, 1956

WOODBRIDGE, NEW JERSEY

Want more information? Use post card on last page.

Vinyl coated-varnished-lacquered
tubing and sleeving
Extruded vinyl tubing and tape
Styroflex ® flexible polystyrene tape
Extruded identification markers

Ask for Catalog No. 23
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Setup for hand dipping of unstripped polyvinyl acetal enamelled wire in molten
solder on hot plate, with ultrasonic unit
immersed in solder

Offered in a
wide range of sizes
#50
#15

wire on
wire on

(continued)

ID
9" OD

.062r

r

Whether' it's a complex 10 winding magnetic
at Celco each
amplifier or a simple choke
toroid is precision -made. New core materials are
used in Toroidal magnetic amplifiers, reactors
and transformers to achieve maximum perform-

...

Method of wrapping unstripped coil leads

around terminals preparatory to soldering
and appearance of one terminal after
soldering

ance.

At Celco, the proper matching of cores, winding, handling, impregnation, encapsulation and
electrical history of the final assembly is carefully
controlled to maintain the original design characteristics.
Our years of design, development, and production know-how are available for application
to your specific TOROIDAL problems.
For immediate attention, call RAmsey
or write today.
9-1123

not even wrapped around the terminal; instead, the insulated wire
is placed in contact with the terminal. Then, by normal soldering
methods, a bad joint would usually
result.
By ultrasonic soldering with
equipment powerful enough to remove the insulation, the soldered
joint can be made successfully every
time because the human element
has been eliminated. The wire is
stripped and soldered where the
connection is required.

-

e4hCdtggee

Technique-After wrapping the

eegúr.emúreg 4danatonee4
MAHWAH, N. J.
RAmsey 9-1123

v f'

(a.

C

.e.ve+i..._

Your plant is only hours away by the Celco Air Fleets

J
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last page.

wire around the terminal, the assembly is dipped into a soldering
pot containing 60-40 or 50-50 tinlead solder at. approximately 650 F.
'l'Ire terminal ends are brought up
close to the tip of an S -3-H-55-8
Sonobond unit. This ultrasonic soldering head, in conjunction with a
July,

1956-
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CHATHAM ELECTRONICS
AT WORK

"Measure of
the 4th DimenSi

11

Manufacturers
of Components
and Equipment
of Outstanding
Dependability

Breaking today's research time barrier ...the solving
of problems to be encountered tomorrow ... these
are the achievements of Chatham since its inception.
Major design advances the tangible results of this
continuous research are reflected in every unit in the
broad list of components and equipments currently supplied to Industry, Science and the Armed Forces. The end
result is a new conception of dependability and functional
efficiency ...directly measurable in terms of feature -by -feature
product superiority. Write for product data and information
today. on Chatham manufacturing
d research capabilities.

-

-

Ceailharn Ele,
DIVISION

OF GERA

Livingston, New Jersey

-

C3RP

Br

RA

O

tropics

ch Offices in Principal Cities

DESIGNERS AND MANUFACTURERS OF ELECTRONIC TUBES, SELENIUM
AIRCRAFT CONVERSION EQUIPMENT AND CUSTOM COMPONENTS

RECTIFIERS,

ELECTRONICS

-

July, 1956
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Where dependability is

vital...

RF SHIELDING

CONTROLS RADIO NOISE!

-

-

In radar systems
as in all types of noise -sensitive electronic devices
more and more design engineers are turning to METEX RF
Shielding Products as the most practical and effective method of
suppressing radio noise.

METEX Shielding Materials are formed from knitted, metallic wire
for maximum conductivity. The inherent resiliency of the knitted
structure provides a continuous line contact between imperfect
mating surfaces with minimum contact impedance. The countless,
interlocked loops, formed from continuous wire strands, impart
maximum cohesion with no loose strands or frayed fibres.
This unique combination of electrical and mechanical properties
not only re-establishes electrical conductivity across joints, but conforms to wide irregularities in mating surfaces with minimum closing
pressure.

METEX Electronic Weatherstrip, RF
Gaskets and Combination Fluid and
RF Sealing Gaskets are available in a
wide variety of types and sizes to solve
your RF noise problems. Write for full
information today!
Send for your copy of this
fact -filled METEX Handbook NOW!

ELECTRONICS DIVISION

METAL TEXTILE CORP.
6-063
242

ROSELLE

Want more information?

NEW JERSEY

Use post card on last page.

Each terminal of coil in turn is held against
ultrasonic soldering head immersed in
solder

specially designed tip, delivers the
ultrasonic energy where it is most
effective to do this operation. In
less than 2 seconds, the two terminals are stripped and soldered.
The operation is acomplished at a
temperature which insures a good
connection yet not so high as to
damage the wire.

Tube Printer
A NEW IMPRINTING machine can
apply company names, contract
numbers or any other imprint to
cylindrical objects including vacuum tubes up to 12 inches in diameter and 7 inches long.
Operation requires no skill on
the part of the operator. The dies
July, 1956
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CORN ELI

.,JUBILIER
FIRST,PAGAIN
160°

first and only
150°

+160
and +130 c*
molded mica capacitors

140°

(EQUIVALENT TO MIL SIZES CMIS. CM2O, CM25

CM2O

130°

CM35)

your high temperature component requirements count on these unique new C -D capacitors, outstanding result of many thousands of man-hours of
engineering, development, and 45 years of priceless
capacitor manufacturing experience. Write or wire collect for engineering samples and new Bulletin 422-4 on
this outstanding C -D EXCLUSIVE. Cornell-Dubilier Electric Corporation, Dept. K-76, South Plainfield, N. J.
TO SOLVE

-NO VOLTAGE DEBATING EVEN AT MAXIMUM TEMPERATURES

FULL RATED VOLTAGE AT HIGH TEMPERATURE EXTREMES-No

voltage

derating required over respective operating temperature ranges
-55°C to +160°C (Hx types) and -55°C to +130°C (H types).
¡'

C

-

--

- In all characteristics up to and including characteristics F (0 to +70 ppm/°C.).
ABSOLUTELY WAX -FREE. No internal or external wax impregnation or other meltable coating material used in these units.
RUCCEDIZED, electrically, mechanically. New moisturetight seal,
developed specifically by C -D for high temperature operation.
\Vill withstand vibration, impact, high ambient temperatures.
IN 300v and 500v DC working, up to and including 7500 mmf. in
160°C (11X types) and 15,000 mmf. in I30°C (H types).
EXCELLENT CAPACITANCE -TEMPERATURE STABILITY

C0RNELL-DuBILIER CAPACITORS
PLANTS IN SO. PLAINFIELD.

INDIANAPOLIS.

ELECTRONICS

-

IND

M

THERE ARE MORE

July, 1956

J:

SANFORD.

NEW BEDFORD. WORCESTER AND CAMBRIDGE MASS.: PROVIDENCE AND MOPE BALLET. II
OARING
FUGUAS SPRINGS.
N. C.: 51)85101AR,
RADIART CORP.. CLEVELAND

CD CAPACITORS

I.
O

(N USE TODAY THAN ANY OTHER MAKE

Want mon information? Use post card on last papa.
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ACEPOT*
ACETRIM*

Sub -Miniature

Potentiometers
and

Trimmers
1/2

size, precision wire -wound,

up to 250K,

±.3°ió linearity
Tube to be imprinted is placed on freeturning disks, cylinder holding inked

rubber type is lowered and crank is
turned to place desired imprint neatly on
tube base

setting new standards
for dependability
in sub -miniaturization
Let the facts speak for themselves!

ACE Sub -Miniature Precision Wire Wound Potentiometers and Potentiometer Trimmers are the result of 4 years
development and over a year of successful use by leading electronic equipment
manufacturers. Users have conclusively proved that ACEPOTS and ACE TRIMS meet requirements for space and weight saving compactness, while at
the same time. meeting MIL specs' most stringent qualifications for perform-

ance and dependability. Why invite trouble with untested components when
you can protect your reputation with ACEPOT and ACETRIM . . . the
subminiature potentiometers and trimmers proved in actual use.

used are the same conventional inexpensive rubber type used in office
stamps and are easily changed.
Make-ready takes but a few seconds.
Up to 400 pieces can be imprinted
in one hour. This Murco Midget
imprinter is made by Murco Mfg.
Co., Delray Beach, Florida.

Winding Focus Coils
With Aluminum Foil
A

NEW TECHNIQUE

for winding

focus coils involves coating aluminum foil with a thin layer of aluminum oxide and then winding this
foil without additional insulation.
The oxide film, though only a few

Condensed Engineering Data
ACEPOT

ACETRIM

(potentiometer)

- to 250K

±

(trimmer)

2%

Resistance Range

200

Linearity

±.3%
extremely high
- 55° C to 125° C'

Resolution
Ambient Temperature
Torque

low or high

The above specifications are standard

-

10

-'- to

150K

±

3%

±3%
excellent
55° C to 125°
low or high

-

C

other values on special order.
Available in threaded bushing, servo, flush tapped hole or flange mounting, and
ganged units. All units sealed, moistureproofed, and anti -fungus treated. Meet
applicable portions of JAN specs and MIL -E -5272A standards.

*New X-500 ACEPOT operates to a new high of 150°

C.

Expedited delivery on prototypes; prompt servicing of production orders.
Send for Fact File and application data sheets.
*trademarks applied for

ACEPOT*
ACETRIM*

ACE ELECTRONICS ASSOCIATES
Dept

24:1

E, 101

Dover St.

Somerville 44, Massachusetts

Want more information? Use post card on last page.

foil coating and winding.
Power supply for producing anodic coating is on overhead rack
Test setup for

July, 1956
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SHAKE HAN DS
with a G IANT!

electronics introduces you to

a

$6.8 billion market

The editors of electronics have seen an industry grow for 25
years
grow into a giant.
These editors today serve all segments of the electronic industry. Consequently, they offer the advertiser a magazine that
penetrates all segments.
Penetrating this unique industry means reaching every important man in it.
Shake hands with all of them
and you're shaking hands
with a giant.
You can, too
in electronics.

...

electronics

...

...

electronics
...of course!
A McGRAW-HILL PUBLICATION

ELECTRONICS

-
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330 West 42nd Street

New York 36, N.Y.
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New high -vacuum pump
heats faster
cools faster

for faster cycling
You can complete more process cycles an hour
and cut maintenance costs with this new CVC
oil diffusion -ejector pump.
The KS-200 is designed especially for TV
tube aluminizing, vacuum -arc melting of metals, and other repetitive processes that require
pressures in the 0.5 to

10

micron Hg range.

Faster heating. Four heaters (combined capacity, 2000 watts) heat the pump's fluid from
a cold start to operating temperature in only
seven minutes.
The heaters sit in cylindrical wells that jut
up into the pump fluid from the bottom of the
boiler-an arrangement that combines the low
heat loss of an internal -immersion heater with
the easy maintenance of a heater mounted externally.
Faster cooling. An internal coil in direct contact with the pump fluid cools it enough for
safe exposure to atmosphere in only one minute, a saving of four to five minutes over old

(continued)
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millionths of an inch thick, is able
to withstand usual turn -to-turn
voltages. Since this film is so thin,
a tightly wound coil is nearly a
solid block of aluminum.

Heat Problems-In foil windings with plastic layer insulation,
some attempts have been made to
get the heat out of the coil through
the ends of the coil. This is quite
successful if the coil is a short
solenoid. If the length of the coil
is great enough so that an appreciable temperature gradient exists
down the axis of the solenoid, some
trouble may be experienced due to
the nonuniform current distribution in the sheet of foil. Since the
center portion of the solenoid is
hotter than the ends, more current
per unit length flows in the portion

designs.

CVC's KS-200 oil diffusion -ejector pump.

The KS-200 costs $390 F.O.B.
Rochester (price subject to change
without notice). For full technical
data, write for Bulletin 5-31.
600

400
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IMMI1.II1 IMIIIIMMIM1111
MIMe11II1

'MUs11111

e11111
I11I11

500

No valves needed. Convaclor-12 pump fluid
gives you shorter warm-up and cool-down
times with the KS-200. The saving offsets the
longer cycling required by most high-vacuum
pumps when used without valves.
With Convaclor-12 fluid the pump's ultimate pressure is 6 x 10-5mm Hg. You can
reach 1 x 10-5mm Hg with Convoil-20 fluid,
but speed and throughput become slower in
the 1 to 10 micron range. See graph below.

12

MUUe11111

MUS7IIf111

IMIÌe1.Ill
¡¡¡¡¡¡¡

MMa11111
IMMIe11.I1
MM §.7.!111MAIIMIM11.11
111.:7M1U11111.11I11
MMa1111171atie11I117MM
MIBI111. V AIIMMMe11111
MIZIIe11/I1
IMe11II1

Aluminum -foil solenoid producing 850
gauss for focusing traveling -wave tube.
At rear is solenoid housing complete with
magnetic shield and cooling blower. Coil
alone here is 12,4 inches long and weighs
12
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Pasadena, California
Detroit
Dallas
Washington, D. C.

Experimental three-phase transformer
wound with aluminum foil. On overload
test, winding temperature reached 350C
without damage
July, 1956
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Standardization sayas you

3

TIME and MONEY

MODERN

PLANTS

Offering Precision
Fabrication of:

STEEL
BRASS
ALUMINUM

Peo!s!on prawn

CASES -C

COPPER
MU METAL

Including:
CERTIFIED

ALLOY WELDING
CERTIFIED
SPOT WELDING
SILVER SOLDERING

BRAZING

PRECISION DRAWN CLOSURES

1
Call or write for prices
on standard closures or
send drawings for quotations on special parts

or sub -assemblies.

1
1

QUALITY METAL STAMPINGS
SHEET METAL WORK

Hudson Specialized
Production Methods
Hudson standardized production makes it possible to
solve even unusual closure problems quickly, with
standard stock components. HUDSON offers the
highest quality precision drawn closures at commercial,,
prices. The standard line includes over a thousand
types in sizes ranging from large to miniature, most
'available with a wide range of optional features. Check
your closure requirements with HUDSON to assure
maximum economy fastest possible delivery!

Ask for your copy
of the new Hudson Catalog

-.-,---,

HUDSON

die

TOOL

Ogg COMPANY ` INC

Bd4=ti2 SOtJtH

tlth

ST., NEWARK 7. N.

444:Awe Htlmbofdi 2ieSiK
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r
of the winding near the ends than

at the center.
In some applications, such as
focus coils for traveling wave
tubes, it may be found that a tube
will focus when the focus coil is
cold but will not focus properly
when the coil reaches operating

temperature.
Getting Rid of Heat-It now appears that the best way to remove
the heat from a winding is to remove it from the outer surface of
the winding. There is more surface
available for cooling by water or
forced air. The field can also be
made to remain more uniform. By
using such an extremely thin film
for insulation between layers, the
thermal insulation between the
winding hot spot and the outside
is almost nonexistent. Also, aluminum oxide appears to have a much
higher thermal conductivity than
the organic materials usually used
for layer insulation.

Now! ... Phaostron
custom panel
meters are
available in
212' or

31í2" square meter

Time -tested and proven movements, anti -magnetic shielding,
insulated zero adjustments and
fine accuracy are familiar features
of Phaostron Custom Panel Meters
... now, something new has been

added...

4"

COLOR -CUSTOMIZED PANELS

with mirrored scale
also available illuminated

x

Temperature-Aluminum oxide
melts at 2,050 C and retains its insulating qualities well past the 660
C melting point of aluminum.
Practical considerations such as
start and finish insulation and
solder for termination currently set
the tentative limit for continuous
operation at 350 C, however. Coils
have been run at this temperature
continuously, and cycled from this
temperature to very low temperatures. Others have been heated to
this temperature and then placed
in a pan of water. None of these

6" rectangular meter

Handsome harmonizing colors that
will give a touch of distinction to
your equipment. Send us a color
swatch and we will make Phaostron color -customized panels to
match... and at no extra cost!
Phaostron Custom Panel Meters. nine types in 77 Standard Ranges are available at your Parts Distributor. For
special requirements, write to the Product Development
Department for practical recommendations.

21/2" or 31/2" round meter

Phaostron Instrument & Electronic Co.
248
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Aluminum -foil focus coils in use on Eitel McCullough klystron here have less
weight and lower power requirements
than equivalent copper-wire coils
July, 1956
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ACTUAL SIZE

THEY MAY LOOK ALIKE-BUT
there is a diff erence... and the difference
is inside, where it counts.

All Hughes diodes resemble each otherexternally. Germanium point -contact or
silicon junction, they are all glass -bodied°
and tiny (actual dimensions: 0.265 by
0.123 inch). But minute, meticulously controlled variations in the manufacturing
process impart individual characteristics
to the diodes, make them just right for
specific applications. This gives you the

opportunity of selecting from a line which
includes literally hundreds of diode types.
So, when your circuitry requires varying
combinations of such characteristics as ...
high back resistance ... quick recovery...
high conductance ... or high temperature
operation, specify Hughes. You will get a
diode with mechanical and electrical stability built in. You will get a diode which

was manufactured first of all for reliability.

°Nowhere else have glass packaging
techniques been developed to a comparable extent, for the Hughes process has
many unique aspects. They are difficult to
duplicate, yet are instrumental to the
manufacture of diode bodies which are
completely impervious to contamination
and moisture penetration.

u
For descriptive literature please write: nueH:ES

HUGHES PRODUCTS
SEMICONDUCTORS
11UGHES PRODUCTS

ELECTRONICS

A

DIVISION OF THE HUGHES AIRCRAFT COMPANY

-July,

1956
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Los Angeles 45, California
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Aluminum-foil focus coils for klystron,
before and after encapsulation with epoxy
resin

Patents Pendino

Space

COIL FORMS

VAYLON

NEW PRODUCT INTRODUCED

Makers of CLEVELITE* .
the QUALITY name for Phenolic Tubing

..

e

.

one-piece precision molded, high temperature form for
with threaded cores.
eliminate costly assembly operations as they can be had
with the collar as an integral part of the form.
collars are notched to prevent slipping turns, speeding
winding operations.
edges are serrated to provide greater friction when engaged
with winding arbor.
have six internal ribs enabling cores to be pressed into the
form, eliminating time consuming, hand threading operations.
have unique patented chassis lock, eliminating costly
mounting clips.
resist electrolysis indefinitely.
available in all R.E.T.M.A. standard colors, for easy identification . . . in certain lengths to fit 8/32 and 1/4-28
are

a

use

core sizes.
Rea

1,000
01

6201 BARBERTON AVE.

CLEVELAND

2,

OHIO

MEMPHIS

PLYMOUTH, WIS.

OGDENSBURG, N.Y.

IAMESBURG, NJ.

LOS ANGELES

ABRASIVE DIVISION at CLEVELAND, OHIO

Cleveland Container Canada, Ltd., Prescott and Toronto, Ont.

Rep

latives:

NEW YORK AREA: R. T. MURRAY, 609 CENTRAL AVE, EAST ORANGE.

8

N.J.

CO., 62 LA SALLE RD., WEST HARTFORD, CONN.

NEW ENGLAND:

R. S. PETTIGREW

CHICAGO AREA:

PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE., CHICAGO
IRV. M. COCHRANE CO., 408 S. ALVARADO ST., LOS ANGELES

WEST COAST:

----

U. S. Pat. Off.
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-COPPER WIRE COILS

400

843 TURNS NO18.4.5LB
1003TURNS NO.18-6L6

w

á 200

2

50

PLANTS AND SALES OFFICES:
DETROIT

0.0015 INCH ALUMINUM
TAPE COILS
800 1,393 TURNS
3.25LB

Jnw 600-4LB
(..)

CLEVELAND CONTAINER
COMPANY

250

wound coil, use of a microscopically thin film of aluminum oxide
on strip aluminum can result in
space factors better than 95 percent. In a typical case, the total
size of a foil winding may be very
near to that of a copper winding
for the same amount of power consumed, when provisions for cooling
are taken into account.
In some cases the winding size
may be somewhat smaller for the
same amount of power consumed
due to a lower temperature rise
and thus less resistance change as
the wire reaches operating temperature. Figure 1 compares
equivalent wire -wound and foil wound coils where the foil coils
actually consumed less power. The

1,972 TURNS

THE

CHICAGO

con-

65 -percent space

factor
of a conventionally insulated wire -

CLEVELAND CONTAINER CO.

CLEVELAND'S NYLON FORMS

Factor-In sharp

trast to the

BY

e

abuses have any effect on the coils
that can be observed.

Use post card on last page.
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TOTAL POWER

200
IN

250

300

WATTS

FIG. 1-Comparison of power requirements for copper-wire and aluminum foil coils used for focusing a klystron.
Data for curves was obtained in laboratory of Eitel -McCullough, Inc. Power saving with aluminum is due to better thermal conductivity within the aluminum coil
July, 1956
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You get only the best

when you specify Westinghouse selenium stacks
Typical of the precision controls employed in the
manufacture of Westinghouse selenium cells is the
automatic cell tester shown above. This ingenious
machine tests electrical characteristics of every cell,
eliminating all human errors and assuring uniformity
of the finished product.
Automatic controls are also employed at all other
possible points in the process, reducing variability

to a minimum. Contamination of the process is eliminated by air conditioning and precipitron cleaning.
These are reasons why Westinghouse selenium
stacks are the highest quality rectifiers available today.
For all the facts, call your Westinghouse sales
engineer. He'll show you why Westinghouse selenium
stacks have the lowest forward aging rate in
J-21948
the industry.

WATCH WESTINGHOUSE!
WHERE 010 THINGS ARE HAPPENING
ELECTRON ICS

-

July,

1956
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(continued)

size was the same in both cases.
Since the size of an aluminum
foil winding is nearly the same as
for copper and the density of
aluminum is much less than that of
copper, the weight of a typical coil
can be greatly reduced. The ratio
of density of copper to aluminum
is about 3, but the aluminum is
packed much more tightly so the
actual gain in weight will be closer
to two to one. Many things will
affect this, such as the type of impregnating varnish in a copper wire coil and the exact space factors achieved by the two methods.

PULSESCOPE

Future-Some work has already
been done on techniques for winding small aluminum -foil transformer and relay coils at high
speed to compete with wire -wound
coils in large -quantity production.

Assembling Coil Strip
With Automatic
Screwdriver

ANOTHER EXAMPLE

OFD

PIONEERING

SELF-TAPPING SCREWS are fed and
driven automatically in a setup
used at Radio Condenser Co., Camden, N. J., for anchoring a three coil Bakelite strip to its die-cast
single -piece coil shield.
A pivoted holding fixture swings
out from under the Detroit power

...

The LAB PULSESCOPE, model S -5-C, is a JANized (Gov't Model No.
USM/24C) compact, wide band laboratory oscilloscope for the study of all
attributes of complex waveforms. The video amplifier response is up to 11
MC and provides an equivalent pulse rise time of 0.035 microseconds. Its
0.1 volt p to p/inch sensitivity and 0.55 microsecond fixed delay assure portrayal of the leading edge when the sweep is triggered by the displayed signal. An adjustable precision calibration voltage is incorporated. The sweep
may be operated in either triggered or repetitive modes from 1.2 to 120,000
microseconds. Optional sweep expansion of 10 to 1 and built-in markers of
0.2, 1, 10, 100, and 500 microseconds, which are automatically synchronized
with the sweep, extend time interpretations to a new dimension. Either
polarity of the internally generated trigger voltage is available for synchronizing any associated test apparatus. Operation from 50 to 400 cps at 115
volts widens the field application of the unit. These and countless additional features of the LAB PULSESCOPE make it a MUST for every
electronic laboratory.

WATERMAN PRODUCTS CO., INC.
PHILADELPHIA 25, PA.

MANUFACTURERS OF

CABLE ADDRESS: POKETSCOPE

PANELSCOPE

WATERMAN PRODUCTS
252
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5.4-C SAR PULSESCOPE'
S -5-C LAB ULSESCOE
S -11-A INDUSTRIAL POCKETSCOE
S -12.B JANized RAKSCOE
S -12-C SYSTEMS RAKSCOE
S.14 -A MIOM GAIN POCKETSCOE
5.14.1 WIDE BAND OCKETSCOE
S-14.0 COMPUTER OCKETSCOE
S.1S-A TWIN TUBE OCKETSCOPE
RAYONIC Cathode Ray Tube,
and Other Aswdated Equipment

Use post card on last page.
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Loaded work fixture
tion, with automatic
bringing down next
Pivot for fixture is at
hand
July,

assembly posipower screwdriver
screw to be driven.
left of operator's left
is in

1956-

ELECTRONICS

... helping us to develop "another Martin First" ... the Air Force I.C.B.M.

"TITAN".

For when you combine the creative challenge of conquering
outer space with the advantages of living in the uncrowded and colorful
Rocky Mountains
you will have the ultimate in realizing your professional aspirations

...

This year, plan to take your vacation in Colorado and
while you are enjoying the beauty of the Rockies, take time to stop
in and talk with us. IT MIGHT BE THE TURNING POINT IN YOUR LIFE.

If your interest in a professional career is associated
with missile development
you belong at MARTIN -DENVER

...

/110140:11
Emmett E. Hearn, Emply. Dir., Dept. H-5, P.O. Box 179, Denver, Colorado GD EE f'\/
ELECTRONICS

-

July, 1956

Want more information? Use post card on last page.

RT//V
p S
/ V/

/ CZ)//

253

PRODUCTION TECHNIQUES

(continued)

screwdriver for loading. The operator first drops in the three -coil
shield, then drops the coil assembly
into the shield. The coil forms
slide over projecting metal studs
that come up from the fixture
through the coil shield. The strip
itself is positioned by smaller studs
at the ends of the fixture. After
loading, the operator swings the
fixture into position and pushes a
foot pedal to initiate driving of
the first screw. Three more screws
are driven in rapid succession,
swinging the fixture to the new
position each time. This technique
is possible because the screw holes
are positioned on the arc of a
circle having the same radius as
the pivoted fixture.

.

Magnetic Base Holds
Lamp and Magnifier

Dependable STOP and GO Control

The Curtiss-Wright "Snapper"
THERMAL TIME DELAY RELAY
For applications of time delay in rugged. It is available in a metal
electrical circuits the "Snapper" envelope in either (7 or 9 pin)
thermal time delay relay makes miniature or (8 pin) octal and
and breaks contact with positive also in a glass envelope in 9 pin
action. The switching takes place only. The delay periods are prewith a minimum of arcing and set in metal from 3 to 120 seconds
thus potential chatter is elimi- and in glass from 5 to 60 seconds.
nated, insuring long life.
Curtiss-Wright also manufacThe "Snapper" has single-pole tures the "Snapper" High-Low
double -throw contacts, operates Differential Thermostat. This unit
throughout an ambient tempera- meets industrial and military
ture range, is hermetically sealed needs. Write to Thermal Devices
and gas filled and is reliable and Division for complete information.

ELECTRONICS

DIVISION

CURTISS»WRIGHI
CARISTADT,
CORPORATION
N.

254
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New production aid mounted on band
saw helps operator follow fine scribed

line precisely when
block

cutting aluminum

A FIVE -POWER magnifying glass
mounted on the same adjustable
magnetic -base holder as a lamp reduces rejects when drilling prototypes of etched -wiring boards or
performing other delicate machine
operations on electronic components. The base mounts equally
well on flat or curved surfaces and
provides a magnetic pull of 65 lb.
A knurled aluminum locknut permits setting the upright at any
desired angle quickly. Another
adjustment permits rotating the 2 inch magnifying lens at any angle
or plane. The tiny lamp is made
by Enco Mfg. Co., 4520 W. Fullerton, Chicago.
July, 1956
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Question: How are magnets stabilized
for a given temperature range?

Answer: The magnet is exposed to repeated temperature cycling over a given
range until the non -reversible variation
becomes zero and remanence at room
temperature remains the same for each
additional cycle.

Question: Can the amount of remanence
variation with temperature be predicted?
Answer: Our experiments in this field
have produced quantitative results which
can be used in predicting both the reversible and the non -reversible variations in
remanence resulting from temperature
change.

Question: Over what temperature range
can these measurements be applied?

Scientist at control box of a Sanford -Bennett High-H-Permeameter
measures hysteresis loop of Indox ceramic magnet.

Indiana expands research
and production facilities

How temperature affects magnets
An interview with Dr. Rudolf K. Tenzer, scientist,

The Indiana Steel Products Company
BECAUSE PERMANENT MAGNET
remanence changes, resulting from varying
temperatures, often necessitate corrections,
compensations, or allowances, Dr. Tenzer
undertook a series of studies on the subject.
Some of the data used by him in answering
the questions posed below resulted from
work sponsored by the Wright Air Development Center of the U. S. Air Force. Reprints
of an article by Dr. Tenzer on the subject
are available by writing The Indiana Steel
Products Co., Dept. A-7, Valparaiso, Ind.

Question: How does the remanence of
permanent magnets vary with temperature?

Answer: Normally, remanence decreases
bewith an increase in temperature
coming zero at the Curie point, where all

...

ferromagnetic properties vanish.

Question: Does a change in temperature

Answer: Our initial work in this field has
been carried out in the temperature range
from -60°C to 350°C.

Currently under construction at Valparaiso, Ind., is a half-million dollar addition to the main plant of The Indiana
Steel Products Co. The new structure will
provide facilities for expanded research of
magnetic materials, and increased production of Indox ceramic permanent magnets.

Answer: Proper measuring techniques
will evaluate the non -reversible variations as well as the reversible variations.

Question: Are non -reversible variations
permanent changes in the remanence of a
magnet?

Answer: Non-reversible variations are
permanent until the initial remanence is
restored by remagnetizing. This effect is
not the same as irreversible metallurgical
changes which prevent restoration of initial remanence by remagnetizing.

Question: What are reversible variations
in remanence?

Answer: When a magnet has been stabilized for a certain temperature range,
remanence variations within this temperature range are reversible.

"Cattle Magnets" protect Bossie
from stomach-aches
Cows often consume nails, staples and
wire with their food. This causes a disorder called "hardware disease." To prevent it, you can feed Bossie an Indiana

"Cattle Magnet." The magnet remains in
her first stomach, gathering the stray
metal. This keeps it from passing to her
other stomachs (she has four, you know)
where it can cause great distress.

result in a permanent change in remanence?

Answer: Not necessarily. Investigations
which we have conducted show that
temperature effects on ferromagnetic
materials reveal both non -reversible and

INDIANA
THE INDIANA STEEL PRODUCTS COMPANY

VALPARAISO, INDIANA

reversible variations.
WORLD'S LARGEST MANUFACTURER OF PERMANENT MAGNETS

PERMANENT
MAGNETS

Question: Can the result of these influences be evaluated?
ELECTRONICS

-
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New Products

Edited by WILLIAM P. O'BRIEN

76 New Products and 67 Manufacturers' Bulletins Are Reviewed

... Control, Testing and Measuring Equipment Described and
Illustrated

.

.

.

Recent Tubes and Components Are Covered

FREQUENCY METER

features high accuracy
2201 Walnut
St., Garland, Texas, announces the
model 6503 frequency meter featuring accuracy of better than 0.01
percent. Frequency range is 397 to
403 cps. A switch permits using
the meter to measure any frequency
in the range 370 to 430 cps to an
accuracy of better than 0.1 percent.
The meter is completely insensitive to waveform. It will accurately
measure the repetition rate of voltage spikes, sawtooth waveforms, or
VARO MFG. CO., INC.,

badly distorted sine waves. It will
measure frequency of any input
signal voltage between 6 and 250 v
without need for adjustment.
Model 6503 consists of a model
6600 frequency deviation multiplier
and a model 6505A frequency meter.
The frequency deviation multiplier
multiplies by 10 the difference between the measured frequency and
400 cps. Thus, a 399 -cps input applied to the input appears at the
output as a 390 -cps signal. This
frequency is measured to 0.1 percent accuracy by the 6505A frequency meter.

GENERAL ELECTRIC CO., Schenectady
5, N. Y., has announced a new twin

It is built to withstand prolonged
exposure at 90 percent humidity, is
capable of operation at high ambient temperatures, and has rugged
tinned leads.

diode, miniature Vac -u -Sel rectifier
for use as a horizontal phase detector in place of 6AL5 tubes in tv
sets. The new semiconductor is
especially adapted for automatic
assembly operations using printed

features a minimum forward current of 25 µa at -20 v. The characteristic capacitance per section is
approximately 50 µµf, with negli-

circuits.

gible unbalance.

MICROWAVE ABSORBER

pendent upon the frequency range
to be covered, Eccosorb FR is easily
installed in the microwave darkroom. It is white surfaced for good
light reflection. A special type
which can be walked upon is supplied for floors.

MINIATURE RECTIFIER

for tv applications

for free space rooms
EMERSON & CUMING, INC., 869
band microwave absorbers for use
Washington St., Canton, Mass., has in free space rooms. Designated
announced a new series of broad - Eccosorb FR, the absorbers are
rigid foam blocks which reflect less
than 2 percent of incident energy.
The material will not burn, making
it ideal for use at indoor antenna
test locations. It will not absorb
moisture and therefore is also useful out of doors.
Available in three types, de256

Characteristics-The re c t i fier

DIGITAL RATIOMETER
high speed precision unit
FRANKLIN ELECTRONICS INC.,

East

4th St., Bridgeport, Pa. High speed
July, 1956
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knee need
-for every
.

-including 1.OW B+ deflection
For all your TV designs, Sylvania offers
a complete line of deflection amplifier

Peak plate currents are checked in production on universal dynamic testing equipment built by Sylvania engineers.

tubes with proper plate knee characteristics to meet every deflection need.
And Sylvania offers you the Sylvaniaoriginated type 25DN6 designed to deliver high peak currents for proper
deflection in low B+TV designs.
All Sylvania deflection tube types are
tested under an exhaustive dynamic testing program. Critical parameters are

SYLVANIA
LIGHTING
ELECTRON ICS

-

RADIO

July, 1956
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checked 100 % in production and double
checked in destructive life tests in universal equipment specially designed by
Sylvania engineers to simulate circuit
conditions existing in the modern television receiver.

Whatever your needs, 70°, 90° or
110°, Sylvania can fill your vertical and
horizontal deflection socket-backed by
exhaustive reliability tests under actual
operating conditions.

SYLVANIA ELECTRIC PRODUCTS INC.

1740 Broadway, New York 19, N. Y.
In Canada: Sylvania Electric (Canada) Ltd.
University Tower Bldg., Montreal

TELEVISION

Want more information? Use post card on last page.

ATOMIC ENERGY
257

electronic digitizing is employed in
this 4 digit ratiometer which is useful in many automatic control applications, such as digital indication of
mechanical position, process data
logging, checking of precision resistance components and control of

resistance winding machines.
Model 330 ratiometer provides a
discrete 4 -digit indication of the
ratio between two voltages or resistances stable to 0.01 percent. The
ratiometer measurements are independent of reference excitation

MOUNTING TERMINALS
require no riveting
CAMBRIDGE THERMIONIC CORP., 445

Concord Ave., Cambridge 38, Mass.,
announces the first of a series of
three new barbed and press mount
terminals. These press mount solder
terminals, designated series PM do
not require riveting or swaging.
They are designed to be press
mounted into snug holes in all kinds
of material, including laminated or
cast material of 3/32 in. thickness
or more.

TEST PROBE &

HOOD

for use with cro's
ALLEN B. DUMONT LABORATORIES,
INC., 760 Bloomfield Ave., Clifton,

1

N. J., has available a fixed -ratio
test probe which permits observation of signals in circuits with high
source impedance without loading

with high thermal impedance
ENGINEERING

ASSOCIATES,

RFD No. 1, Concord, N. H. Model 1
power transistor thermometer is a
compact, battery powered instrument for measuring temperature.
The sensing element is normally
mounted with the same screw (or
stud) as the power transistor being
observed, with the power transistor
on one side of the heat dissipator
and the sensing element on the
other side. The high thermal impedance and small physical size of
the sensing element minimizes heat
conduction and radiation from the
transistor mounting.
258

correspond to the dimensions of the
following terminals : 1724, X2034
and X1558. When mounted the PM1724 terminal is 23/64 ths, the
PM2034 is 9/32 nds and the PM1558 is 7/32 nds.
Complete specifications, information and prices are available by
writing the company.
ohms input impedance, type 2613
fixed -ratio test probe is a general
purpose, attenuator probe, which
has a frequency range from d -c
to 10 mc. The attenuation ratio
is 10 to 1. A capacitive trimmer

panel bezel of an oscillograph.

10 meg-

POWER TRANSISTOR THERMOMETER

B&B

Once inserted the new terminals
have great holding power and will
not come loose even under extreme
shock or vibration. Ideal for mounting in blind holes or flush mounting
in through holes, series PM sizes

adjustment on the probe permits
frequency compensation by matching input impedances of oscillo graphs having inputs within the
range of 10 to 80 µµf.
The type 2621 three-in. rubber
viewing hood is furnished with a
mounting clip for fastening to the

the circuit. Together with the new
probe, the availability of a 3 -in.
rubber viewing hood for cro's has
been announced.

Specifications-Offering

accuracy. Readings take less than
10 milliseconds and up to 60 channels may be scanned per sec. In
addition to a visual display, provisions are included for a digital readout to printers or card and tape
punches.

250 hr. Weight is 1 lb. The unit
is 4 in. wide by 6 in. long by 2i in.
high. Sensing element is it in. diameter by 5/64 in. thickness. Hole
diameter is 0.196 in. Price is $87.50

complete with sensing element and

battery.

PARALLEL

T FILTERS

for printed circuit

Specifications-Scale ranges are
35 to 85 C and 95 to 185 F. Accu-

racy is ±1 deg C with measuring
unit within normal room temperatures. Battery life is approximately

uses

THE NEWTON Co., 55 Elm St., Manchester, Conn., announces a new
line, the series L. G. filters. These

filters are parallel networks which
are used for nearly complete elimination of 30, 60 or 120 cps frequencies.
Design has made them
July, 1956
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.081" O.D.
1000 V.A.C.
INSULATION

13 RINGS
CONCENTRICITY

TAPS FOR
PARALLEL

TESTES AT
12,000 RPM

OR SERIES

.003"

"V" GROOVE

CIRCUITS

1

SILVER ON
ONE PIECE
NYLON FORM

aIci

N,o.

RINGS
ANCHORED
IN DOVETAIL

Sp ñg assenibites
AND COMMUTATORS
0Q0

8

FLAT

RINGS

WITHIN
S/8" RADIUS

EXCLUSIVE*

ONE PIECE, UNITIZED CON-

ELECTRO TEC TECHNIQUES

STRUCTION

insure closer tolerances, absolute uniformity,
and the ultimate in miniaturization
Electro Tec units are the product of an exclusive manufacturing
technique that results in accuracy unattainable by conventional
fabricating methods. In this process a plastic is moulded around
the wire leads. Accurate machining reduces this blank to the
proper shape, complete with grooves. Hard silver is deposited into
the grooves by electroplating to produce the required rings. Final
machining insures concentricity and dimensional accuracy. The
result is one-piece, unitized construction with conducting rings of
70 to 95 Brinell hardness.
Diameters of these assemblies range from .045" to 24" cylindrical
or flat. Cross -sections may range from .005" to .060" or more.
Rings are polished to a jewel-like finish and can be held to 4
micro -inches or better. Even the smallest sizes withstand a 1000
V.A.C. breakdown test. Most types easily withstand rotational
speeds up to 12000 rpm.
ELECTRO TEC Assemblies are Specified by the Nation's
Leading Precision Instrument and Equipment Manufacturers for Proven
Greater Dependability, Longer Life, Smoother Functioning.

The uniformly superior performance of Electro Tec slip ring and
commutator assemblies in thousands of industrial and governmental applications has resulted in wide adoption of these component units by most leading manufacturers of precision instruments and equipment. Although these products provide improved
performance and extra dependability, prices are strictly competitive. Write today for fully illustrated literature.

CORPORATION

ELECTRO TEC

ELECTRON ICS

OF

-

PRECISION

July, 1956

CRAFTSMANSHIP

DIAMETERS FROM

BY

A

NEW

AND

REVOLUTIONARY

.045" TO

24.0"
MINIMUM

1000 V.A.C. HI -

POT INTER -CIRCUIT

UNIFORMLY HARD SILVER
RINGS PLATED INTO GROOVES
PRECISION MACHINED
ONE PIECE PLASTIC FORM

ON

SPECIAL SURFACE DEPOSITS
PREVENT TARNISH, MINIMIZE
FRICTION, BRUSH NOISE AND
PRACTICALLY ELIMINATE WEAR

j

NEW JERSEY

SO. HACKENSACK
PRODUCTS

ABSOLUTE MINIMUM TORQUE
FRICTION

Stull" RING 7A7uRizeD
ASSEMBLY

lnsulad

Rings 70.95
Brinell

Cuoiai, Ring,

ng Width

.030"

Width 015"

n9 Diamet

.045"

ight 5.5
Grains

F.ne Silver

Tarnish Resistont

Friction Alivmiting
Surface Oeposils

S

1000 Volt
Hi -Pot

Between

RI

'PAT. NO. 2,696,570
PROCESS

Want more information? Use post card on last page.
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For magnetic amplifier

core applications

2, ili 59:!4

E-il1i#Lli;llsltil

Centricores
. toroidal wrapped
magnetic cores of high
permeability alloys which
include materials with high
squareness ratio and low
coercivity, or high initial permeability.
Active types are carried in stock. Test methods
and engineering data are
presented in Magnetic Amplifier
Core Bulletins.

especially adaptable for printed circuit applications in that there are
three leads which may be inserted
with printed circuit boards and dip
soldered.
It has available a wide range of
impedances and voltage ratings.
The filters give a minimum of 45 -db
attenuation at the null frequency.

Stamped Rings

... laminations which exhibit highest

obtainable physical, thermal, mechanical
and magnetic stability. Such rings can be
stamped as thin as .004".
Write for Bulletin Cl.

FREQUENCY METER
displays in digital form
NORTHEASTERN ENGINEERING, INC.,

DU

Laminations

... stampings which

permit production use

of economical pre -wound coils and provide
uniformity of magnetic amplifier performance.
Write for Bulletin Dl.

MAGNETIC METALS COMPANY
21st & HAYES AVENUE

Electromagnetic
Cores and Shields
260

For

CAMDEN, N.J.

Manchester, N. H. Frequency
counter No. 14-20 FM, a commercial version of the military type
AN/USM-26, is a precision direct
reading type frequency meter
which displays the measured frequency automatically in digital
form. Frequencies measured may
be periodic or random; 10 cps to
220 mc. The counter may also be
used to measure time intervals,
pulse length, frequency drift and
total events.
Basic feature of the unit is a
precision time base generator, operating from a crystal -controlled
100-ke precision oscillator, which
opens and closes a gating circuit.
Period or time intervals are measured by reversing the roles of the
time -base generator and the signal

additional information on all items on this page, use post card on last page.
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RCA ELECTRON TUBES IN INDUSTRY

Gam``

For dependable control .. always use
.

RCA THYRATRONS and VR TUBES

ilia

RCA TYPE

At the heart of industrial -electronics equipment
are electron tubes. The continuous operation of many
industrial production lines depends on the performance of
these tubes-thyratrons for "on -off" cperations, voltage regulator tubes for dc voltage stability.
RCA ... world renowned for advanced -design superior quality electron tubes ... offers a group of Thyratron and
Voltage -Regulator tube types specifically designed for
dependable control of industrial -electronic apparatus. Shown
here are 10 of the RCA types most frequently specified.

TUBES FOR INDUSTRIAL -ELECTRONICS
Radio Corporation of America, Harrison, N.J.

0A2-miniature 7 -pin base
0A3-octal 6 -pin base
062-miniature 7 -pin base
OC3-octal 6 -pin base
OD3-octal 6 -pin base

DESCRIPTION

Voltage -Regulator Types
For regiiation of dc voltage supplies for amplifiers, oscillators, etc. Also
can be used as relaxation

oscillatcrs.

6073-m iniature 7 -pin base
6074-miniature 7 -pin base

Like 0A2 and 082 but hay ing very stable characteristics and intended for
applications critical as to
shock and vibration.

5823-miniature 7 -pin base

For use

2D21-miniature 7 -pin base
2050-octal 8 -pin base

Thyratron Types
Primarily intended for
high -sensitivity relay control circuits.

Relay Type

where "on -off"
control of low-currentelectrical circuits is required.

Send for these booklets today!
#RIT-104-Receiving-Type Tubes for Industry and Communications...contains up-to-date data on 130 RCA receiving type tubes especially suited to industrial electronics.
#ID-1020-A-RCA Interchangeability Directory of Industrial -Type Electron Tubes...time saving information. Lists industrial tubes of 26 manufacturers and g ves RCA direct replacement types or RCA similar types, whichever is available.
Write: RCA, Commercial Eng., Sec...G19Z Harrison, N. J.
NAME
COMPANY

TITLE

ADDRESS

ALWAYS REPLACE WITH RCA ELECTRON TUBES-AVAILABLE THROUGH YOUR
LOCAL RCA DISTRIBUTOR. FOR FASTEST SERVICE, CONTACT HIM DIRECTLY.
ELECTRONICS

-
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(continued)

under measurement.
Complete technical characteristics are available from the company.

ELECTRONIC LOAD
compact and easy to operate
BRISTOL

ENGINEERING

CORP.,

Bristol, Pa. Model 102 electronic
load is a precision device which
combines in a single, compact unit
all of the conventional instrumentation required for the complete
testing of regulated and unregulated power supplies.

CRAMER
automatic reset
INTERVAL TIMER

Makeup-The unit comprises a
group of paralleled power tubes, a
wide -band modulation amplifier, a
variable bias supply, a mechanical
keying device, and an a -c vtvm.
Physical size, compactness, ease
of operation and reliability in continuous use make the unit suitable
for field production testing as well
as for laboratory use.

NEW-Full-vision 300° protected dial for
fast, accurate readings.

NEW-Large friction

setting knob with integral push button.

N EW-Repeat accuracy within ±t/z of 1% of full scale.

NEW -15 -amp.

open -blade switches, positive
quick -make, quick -break operation.

N EW-Multi-position terminal block offers wiring flexibility,
side or rear connection.
Powered by the high -torque (30 in. oz. (}a. 1 r.p.m.)
Cramer synchronous motor, the Type 241 Automatic Reset
Interval Timer has been designed and tested to new standards

for maintained accuracy over a long service life.
Available in ranges from 15 seconds through 24 hours.
Write for complete information.

TINY ACCELEROMETER
variable reluctance type
NORTH

SPECIALISTS

IN

TIME

CONTROL

CRAMER CONTROLS CORPORATION
Formerly The
1SCRes

262

BOX

3,
For

R.

W. Cramer Co., Inc.

CENTERBROOK,

CONNECTICUT

additional information on all items on this page,

AMERICAN

INSTRUMENTS,

INC., 2420 N. Lake Ave., Altadena,

Calif. Model A-8 miniature accelerometer of the variable reluctance type was developed primarily
for flight test application. The

use post card on last page.
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America's most potent protective weapon has been
announced by the Army.
It is the new Martin Missile Master, the country's
first electronic system designed to coordinate and
control an integrated network of radar surveillance,
target detection and anti-aircraft missile battery
operation.
Now fully proved out and ready for installation,
Missile Master offers pushbutton protection for whole
cities and strategic areas.

ELECTRONICS

-

The system collects information on the position,
identity and flight data of all aircraft entering the
network. This data is stored electronically and distributed to display consoles in the Operation Center
and at the missile batteries.
Thus, the activity of Nike batteries and other advanced weapons in the system are centrally coordinated and controlled.
This important new weapon system is one of the
great defense developments of our time.

MA /r1 T/ /V

July, 1956
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in color tv, too

CRUCIBLE PERMANENT MAGNETS
for beam correctors, color purifiers and color equalizers
give maximum energy ... minimum size
Designers of electronic and control equipment can
count on a consistently higher energy product
with Crucible alnico magnets. It means greater
power from a minimum size magnet!
And they're available in practically any size
you want-from a fraction of an ounce to
several hundred pounds. What's more, Crucible
alnico permanent magnets can be sand cast,
shell molded, or investment cast to your exact
size, shape, or tolerance requirements.
Crucible has been a leading producer of these
permanent magnets ever since alnico alloys were,
developed. And their manufacture is backed
by over a half century of fine steelmaking
experience. That's why so many magnet
applications begin at Crucible.
Crucible Steel Company of America,
The Oliver Building, Mellon Square,
Pittsburgh 22, Pa.

CRUCIBLE

first name

in special purpose steels

Crucible Steel Company of America
-

ELECTRON ICS
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NEW PRODUCTS

µf to 1.0 µf. Standard capacitance
tolerance is ±20 percent.
One of the new capacitors, the
TACM type, is hermetically sealed
in tubular brass shells. The other,
type TAG, is glass encapsulated.
Type TACM operates at temperatures up to and including 200 C.
Type TAG operates up to and including temperatures of 170 C.

SIX TYPES and sizes to suit nearly
every requirement. USECO's standard
handles are made of half hard brass,
nickel plated. Stainless steel handles
available on special order. Other finishes include cadmium and black oxide.
Supplied with or without ferrules. Furnished in 5/16" 18 thread. Available
with or without nuts and washers. For
Engineering Manual and complete information please address Dept. 16
See us

at the

WESCON

Show-Booth #239.

ADJUSTABLE HANDLE (illustrated at top)
-An all-purpose handle with adjustable center spacing from 4 inches to a maximum of 6
inches. (On special orders an unlimited maximum center spacing can be f urnished.) Height
above panel can vary from 13 to 2 inches.

PART NO.

WIDTH

HEIGHT

HANDLE

1005

6.437

1.750

H

NDLE

1007

6.000

1.500

H

LADLE

1010

4.250

1.500

1115

3.000

1.500

A.:USTABLE HANDLE

1025

1.500

ECONOMY HANDLE

1030

4" to 6"
3" plus; in

HANDLE

CABINET HANDLE

1.437

6" increments

U.S. ENGINEERING

CO

A Division of Litton Industries, Inc
521

268

Commercial Street, Glendale

For

3,

California

LIGHT 2 -WAY RADIO
meets FCC and FCDA demands
INDUSTRIAL

RADIO CORP., 428

N.

Parkside Ave., Chicago 44, Ill., has
announced a 2 -way portable radio
measuring only 10 by 44 by 91 in.
and weighing only 11 lb complete
with long -life batteries. Model
H/M Pak-Fone features loudspeaker operation, relay operated
squelch system, volume control
and an on -off indicator light.
A power cable connector is also
provided for an external power
supply, such as the UPC -100 which
operates from 6, 12 and 24-v storage batteries and 117 v a -c.
Performance meets all FCC and
FCDA requirements for municipal
and industrial portable radios.
HOOK-UP WIRES
available in varied colors
REVERE CORP. OF AMERICA, Wallingford, Conn., is now manufacturing
Permacode hook-up wires, combining high temperature operating
characteristics with permanent and
positive identification. The new
wires, insulated with extruded du Pont Teflon suitable for continuous
operation up to 210C, are available
in 15 solid colors and any combina-

on last page.
additional information on all items on this page, use post card
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Your

future in
These positions in the
Microwave area are open
now in the Hughes

MICROWAVES

at the

Research Laboratory:

HUGHES
RESEARCH LABORATORY

v

MICROWAVE ENGINEERS

with experience in magnetrons,
klystrons, microwave transmitter and
receiver circuitry, microwave
mixers, duplexers and cavities.

VIDEO CIRCUIT ENGINEERS

with experience in video amplifiers,
pulse circuitry, coding and
decoding circuits, and delay lines.

MICROWAVE STANDARDS
ENGINEERS

to do precise calibration from
primary and secondary standards, using
the finest facilities available
for standards calibration.
MICROWAVE ENGINEERS

to participate in basic research
on microwave breakdown in gases or
wave propagation in ionized gases.
MICROWAVE ENGINEERS

developed for new
measuring equipment to meet needs
of the program. This has included
development of automatic impedance and antenna pattern recorders,
microwave power supplies stabilized
in amplitude and frequency, microwave circuitry, and microwave applications of ferrite devices.
Instrumentation

The Microwave Laboratory at Hughes

conducts fundamental research and
long-range development in the field

of microwave components and
techniques. The antenna program is
concerned with research on linear
and two-dimensional arrays of slot
radiators; transmission and radiation
of surface-guided waves; very high
resolution radar antennas; and the

development and engineering of
airborne communication, navigation and fire control antennas.

is

Scientific
Staff Relations

r

I

HUGHES

I

I

L

to participate in development of new
techniques for measurement of
the magnetic and electric properties
of materials at microwave frequencies.

You

are invited to send resumes

of your education and experience
to the address at left.
VACATIONING IN
SOUTHERN CALIFORNIA?
YOU ARE INVITED
TO VISIT HUGHES.

J
I

RESEARCH AND DEVELOPMENT

LABORATORIES
HUGHES AIRCRAPT COMPANY
Culver City, Los Angeles County
California

ELECTRONICS

-
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NEW PRODUCTS

Mieroflox Rocot limor

tion of 2, 3 or 4 colors.
The wires are available in nominal 0.010 in. or 0.015 in. wall thicknesses, and are constructed to meet
requirements of military specification MIL -W-16878/A, types E and
EE.

TINY POTENTIOMETER
operates to 150 C
ACE ELECTRONICS ASSOCIATES, 103

Dover St., Somerville 44, Mass., announces the X-500 Acepot, a 1 -in.
subminiature, precision wire -wound
potentiometer which operates in the
temperature range from -55 C to
a high of 150 C.

Insures "20 -to -1

Specifications-Resistance range
±2

is 200 ohms to 250,000 ohms

ratio" accuracy

Time settings of pinpoint accuracy are a reality, thanks to the Microflex
double dial. It takes one complete turn of the inner dial to advance the
outer dial just one division. That's a 20 -to -1 ratio, made possible by the
patented Microflex threaded axle and pinion (see sketch). Examples
of resultant accuracies are ± 1/60 of a second on a 20 -second dial, and
± 1/10 of a second on a 120 -second dial.

T

percent; linearity, ±0.3 percent;
oz. It is available in
weight,
threaded bushing, servo, flush
tapped hole, or flange mountings
and up to 6 -gang units. It meets
applicable portions of JAN specs
and MIL -E -5272A standards.

The Microflex Reset Timer is driven by
a heavy-duty industrial synchronous
motor. Contacts are tripped closed or
open after a preset time interval. Starting and resetting are electrically controlled. Microflex offers over 150 timer operating combinations, plus
a wide range of long or short time periods. It's ideal for applications
like molding presses, dielectric heating, automatic mixing, die casting
machines, machine tools and rubber curing.

Wm°

Write for free Automation Booklet and Bulletin 110.
MAIL COUPON TODAY
EAGLE TIMERS SAYE TIME

... SAYE MONEY

EAGLE SIGNAL CORPORATION

Industrial Timers Division. Dept.
e

e
e

E-756

MOLINE. ILLINOIS
Please send free Automation Booklet and Bulletin
110 containing complete data on Microflex Reset

Timen.

NAME AND TITLE

TION
Industrial Timers Division
MOLINE. ILLINOIS
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For

ADVANCED ELECTRONICS MFG. CORP.,

COMPANY
ADDRESS
CITY

MEMO -SCOPE
stores traces indefinitely

ZONE

STATE

2025 Pontius Ave., Los Angeles 25,
Calif. The MemoScope 103, a storage oscilloscope, forms and retains

additional information on all items on this page, use post card on last page.
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amplification

//

Of WIDE -BAND
: signals
use SIE

...

DIRECT-COUPLED
AMPLIFIERS

dile

(1'

When your signals include frequencies
from below cps to above the audio range,
a true direct -coupled amplifier gives the
FLATTEST response over the WIDEST
range with the LOWEST noise,
distortion, and phase shift.

/

1

e",

o

-

voltage gain from transducers of all kinds, use the Model D-1.
It will drive a 'scope, direct -writer, oscillograph, or magnetic recorder.

For power gain
to drive Helmholtz coils,
motors, or small shakers
use the Model B.

_SIE MODEL D -I
Direct Coupled Amplifier

SIE MODEL

For

Input Impedance:

10

megohms or open grid, single ended or

differential.
Noise: Less than 10 microvolts, wide -band.
Gain: 80,000, ± 1db, 0 to 50 kc.
1,000, -± 1db, 0 to 120 kc.
Drift: Less than 3 millivolts per hour, referred to input.
Maximum Output Signal: 80 volts into high impedance, 25
ma. into 1000 ohms. (Distortion less than 1%)
Price: $515
SOUTHWESTERN

INDUSTRIAL
ELECTRONICS

COMPANY

SIE

servo

-

B

Direct Coupled Amplifier
Input Impedance: 500,000 ohms.
Voltage Gain: 2.5. Power Gain: 30,000.
Power Output: 6 watts into 100 ohms.
Frequency Response: 0 to 20,000 cps ± db.
Output: 25 volts RMS at 250 milliamperes.
1

Price:

$575

You can use the D-1 to drive the B
rack -mount together perfectly!

- they

Industrial Instruments Division

P.O.

ELECTRONICS

-

BOX 13058

July, 1956

2831

POST OAK ROAD

Want more information? Use post card on last page.
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NEW PRODUCTS

traces at a constant intensity until
they are deliberately erased by the
operator. This feature permits the
study of transient electrical phenomena as short as 10 µsec in duration, presentation of tube or transistor characteristics without the
necessity of repetition, display of
frequency response curves without
the need of a sweep generator,
spectrum analyses and the like.
Plug-in vertical amplifier units
allow new amplifier characteristics
as different units become available,
increasing the range of application.
For comparison purposes, a number
of traces may be written and stored
on the 103. The stored trace, immediately visible and of constant high
brightness, is readily seen in a
brightly lighted room, and may be
easily photographed.

offering
you

RELIABILM
deposited carbon resistors
STANDARD - MOLDED - HERMETICALLY SEALED
Electra

is a

pioneer and today

a

Other Features-The unit offers
a vertical amplifier sensitivity of
10 my d -c; sweep speeds up to 100

recognized leader in the manu-

sec full-scale; and direct reading

facture of Deposited Carbon Resistors. Production runs into tens of
thousands of resistors every day. And reflected in every shipment
a degree of manufacturing skill made possible

calibrations of amplitude and time.
Complete specifications and prices
are available.

is

only by this pioneer

work and production leadership.
This skill, coupled with devotion to exacting

quality control,

making possible new and brighter horizons of reliability.

is

In Electra

Deposited Carbon Resistors you get precision, small physical size, a

wide range of resistance values and low cost. You get all this, plus
Electra reliability.

Put Electra

reliability into your products. It costs

no more. Write today for complete details. Made to meet or exceed

OSCILLOPROBE
and video amplifier

specifications MIL -R -10509A and proposed MIL -R-105098.

LINEAR EQUIPMENT LABORATORIES,

MANUFACTURING COMPANY
4051 Broadway,
Kansas City, Mo.
WEstport 1-6864

r - - - - - - - - - - - - - - - - - - - -1

Please send me details on Electra Deposited Carbon Resistors.

Standard

Molded

Hermetically Sealed

1

Name

1

1

1

1

1
1

M1

1

Company
1

1

1

Street

1

City

1

am am

272

1

State
MI

11111

For

NMI

MI MI MI

ME

BB BM

IM BB MI NI

a

INc., Intervale Road, Boonton, N. J.,
is marketing a low -capacitance
oscilloprobe and video amplifier
designed to extend the utility of
oscilloscopes for making accurate
observations of waveforms. The
instrument consists of a shielded,
low capacitance (1.5 to 2µµf) probe
and an associated video amplifier
with a gain of 40 to compensate for
the probe attenuation. The overall
bandwidth is within 3 db from 5
cps to 12 mc. The amplifier may be
used separately to provide a gain of
40, or with the probe

attenuations

of

x 1,

to provide
X 0.1 and

x 0.01.
Used with an oscilloscope, the

additional information on all items on this page, use post card on last page.

July,

1956- ELECTRONICS

Semiconductor engineers and scientists .. .
is here. Delco Radio, first organization

your future

to develop and use Hi -Power transistors for automotive application, now offers
permanent employment opportunities to men of highest caliber.
Our continuing program of research requires men with advanced training and
experience in transistors, diodes, photo cells, and other semiconductor
developments. The men we are looking for will find the satisfaction of
association with others of high technical competence. Furthermore, the type of
facilities available are those that you would expect to find in General Motors.
Here is presented unusual opportunity for recognition and achievement in the
realm of research 8nd development of semiconductor devices and their processing.
Upper level positions are open for those who qualify.
You will find pleasant living conditions in our central Indiana community. If you
are qualified and would like a permanent position of importance within
our organization, write to us now. Your letter will be held in confidence.
Address: Personnel Director, Department G.
D E L C O RADIO-first to make transistor-equipped radios
for automobiles-now offers many challenging opportunities for
physicists, physical chemists, electronic and mechanical
engineers and other professional men interested in research and
development of transistors and other semiconductor devices
or their processing and production. Apply now for permanent
positions with this rapidly expanding activity in this
division of General Motors.

GM
GEMERAI
MOTORS

ELECTRONICS-July,

1956

DIVISION OF GENERAL

MOTORS, KOKOMO, INDIANA

Want more information? Use post card on last page.
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MOW./
Gamewell
gives you

HF -3A oscilloprobe permits observation of signals in a circuit
with negligible resultant loading or
detuning, or otherwise affecting the
normal performance of the circuit.

LARGE COAX
for high power uses

7 NEI'V
P«s

E. 75th St., Chicago, Ill., announces a 9 -in. rigid
ANDREW CORP., 363

FE#47-C7A.9
in RL -270A
Precision Pots

coaxial transmission line for very
high power application at frequencies up to 550 mc. The new line can
handle average powers of 300 kw
at 150 mc, and peak power of 3.0
megawatts. It has a 50 -ohm characteristic impedance, and attenuation
of 0.042 db per 100 ft at 150 mc.
The line comes in 20 -ft sections
and features a quick-assembly
flange using only 1 bolt, instead of
the many bolts required by conventional flanges. A complete complement of elbows, gas barriers, adaptors, power dividers, tuners, slotted
lines, hangers and other associated
equipment have been designed and
are available for prompt delivery.

-`1111P0'

The completely new Gamewell RL -270A

series of Precision Potentiometers

greatly extends performance and dependability.
Here are the important extras .. .
New housings are dimensionally
stable, withstand higher temperature,
and are inherently moisture and fungus
resistant.
Positive precious metal spring contacts (A at right) give dependable low resistance contact, even under severe
and prolonged vibration and shock.
Closer tap spacing.
Redesigned shaft and slit -ring (B at
right) reduces electrical noise and
minimizes wear.

A

bb .o-te s.ous tosasr
n0070

NEWTON UPPER FALLS 64, MASS.

H$

R

0-9

Longer wearing insulation -bridge

THE GAMEWELL COMPANY

.675

Y2
X

joint.
Wide selection of resistance alloys for
optimum performance.
Made for continuous operation from
-70° F to -300° F.
These RL -270A features meet high
standards for linearity and dependability, yet compare in price with the best
commercial precision pots.

On

w

TRANSISTORS

Model Numbers
& Sizes
All dimensions same, except "A"
RL -270A-1 t/4

1

% inches

RL -270A -15/e

1% inches

RL -270A-2

2

inches

-270A-3
RL -270A-5

3

inches

5

inches

RL

In Canada: Northern Electric Co., Ltd.

-
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For

uses

GENERAL ELECTRIC Co.,

Syracuse,

N. Y., has announced ten new pnp
transistors made of germanium and
produced by the alloy junction process. They include 6 different types
for the output stage of an audio

amplifier and 4 types for the driver
stage.

cotnpiete
Send for
story
technical
sheets
w.
Get the specifications e

availab
°for all sizes the completedouse
a°
to specify
formationRL
-270A Series.
this new

for audio amplifier

PRECISION POTENTIOMETERS
Manufacturers of
Precision Electrical Equipment since 1855

additional information on all items on this page,

Specifications-Current gain of
the output type is maintained at an
essentially constant value for collector currents from 1 ma to 200 ma.
The 2N186A, 2N187A and 2N188A
are rated at a 180 -mw power collector dissipation at 25 C. Types
2N186, 2N187 and 2N188 are rated

use post card on last page.
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BEAM SWITCHING TUBES
Se#uftI4Jq CIRCUITRY
IN

UNLIMITED APPLICATIONS

GREATLY REDUCE THE TOTAL NUMBER OF
RESISTORS, CONDENSERS, TUBES, SOCKETS
AND OTHER COMPONENTS.
The Beam Switching Tube has introduced new standards of simplicity
and reliability in the design of most electronic systems.
It is so versatile that any desired type of sequential,
random switching or distribution of any number of
positions can be obtained. Design engineers now have
available new high levels of speed, reliability and
economy in solving difficult instrumentation
problems in unlimited applications such as:
COUNTING
DISTRIBUTING
CASCADING
MATRIXING

GATING

TIMING
SAMPLING
MULTIPLEXING

Send for latest circuit information on the
Beam Switching Tube.

LI WD U
For further information write

BROTHERS OF

LIFE TESTS INDICATE A
LIFE SPAN OF 50.000 HOURS.

NEW JERSEY

PLAINFIELD. NEW JERSEY

SUBSIDIARY OF BURROUGHS CORPORATIONS

(continued)

NEW PRODUCTS

at a maximum power collector dissipation of 75 mw at 25 C. The 4
driver types (2N189, 2N190, 2N191
and 2N192) in a class A operation
have a minimum power gain rating

Are Y=
Components

of 37 db, 39 db, 41 db and 43 db
respectively at 1 mw power output.
Typical base current gains are 24,
36, 54 and 75 respectively. All 4
are rated at a maximum power
collector dissipation of 75 mw at
25 C. They have a maximum storage temperature rating of from
-55 C to 85 C.
Prices of the 10 new audio amplifier transistors in quantity lots to

Guilty of

POTTER

can tell you

POTTER

can

equipment manufacturers range
from $1.40 each to $2.35 each.

"why"

tell you "how"

and POTTER can make
the FILTER that will
confirm that "how"
Once it's stated completely and correctly,

a problem is half solved.

TAPE WINDERS
for toroidal coil field

Potter can put the facts and figures of
your problem on paper

...

UNIVERSAL

can

chart its limits in laboratory tests
engineer the solution. And Potter

...

subsequent design and production.
Call Potter to engineer, design and

produce the filter to solve your

radio interference problem.
Write for Bulletin 41A.

Hillside,

CIRCUIT MODULES

SPECIALISTS IN
FIXED PAPER

CAPACITORS
SINCE 1925
1950 SHERIDAN ROAD
NORTH CHICAGO, ILI.

For

CO.,

automatic tape winding machines
for the toroidal coil field. The new
tape winders offer revolutionary
operational and performance features including core turning table
with automatic feed and variable
pitch control, automatic tape cutting device and special manual
feeding attachment for hand winding when desired.
Series incorporates 3 models,
U-9, U-14 and U-20, to wind tape
from in. to 1 in.

can

can embody that solution in

276

MFG.

N. J., announces a new series of

additional information on all items on this page,

and breadboard kit
AEROVOX CORP., New Bedford,
Mass., has announced a new concept in electronic circuitry and
assembly, in the form of standard circuit modules and handy breadboard for simplifying and speeding up experimental and prototype
assemblies. Engineers can work
up breadboard layouts by simply

use post card on last page.
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Two of the new Leesona No. 107 Automatic Coil Winders recently installed in the
Clock and Timer Department of the General Electric Company, Ashland, Mass. The last
word in automatic coil winder design, No. 107's wind paper -insulated coils in stick form.
Automatic operation eliminates human error, reduces wire breakage to a minimum, cuts
production time and costs. Inset shows a Type H3 Synchronous Motor, one of many Telechron timing units with coils precision -wound on Leesona No. 107 machines.

Clock and Timer Department, General Electric Company

selects Leesona Coil Winders as standard equipment
General Electric Department
adds No.107 machines for proved
production advantages
The synchronous timing motors
made by the Clock and Timer Department of the General Electric Company are famous for accuracy and
dependability.
One reason why is the high efficiency maintained by this department
of the General Electric Company, in
its wide range of coil winding operations. Leesona Coil Winders are

standard equipment at General Elecand during
tric Telechron plants
a recent expansion of production facilities, Leesona No. 107 Automatic
Coil Winders were important new
additions.
Leesona No. 107 machines are fully
automatic. Every feature is designed
to produce compact, uniform, paper in fastest time
insulated coils
with minimum operator attention
at lowest cost. This General Electric
department reports:
"The Short Paper Attachment on

our Leesona No. 107 Coil Winders
is a big advantage. Allowing an
initial paper insert of 1%s", it elimi-

-

-

--

nates the usual 2%" insert when
starting winding. On these particular coils the result is considerable
savings in wire."

Get the Whole Story
on how Leesona No. 107 Automatic
Coil Winders can bring new, profit boosting efficiency to your own coil
winding production. For complete deand
tails on this advanced machine
other helpful coil winding information
check and mail the coupon today.

-

-

B.5.4

UNIVERSAL WINDING COMPANY
P. O. BOX 1605, PROVIDENCE 1, RHODE ISLAND,

Dept.

127

Please send me

Ei

Bulletin on the Leesona No. 107 Automatic Coil Winder.

Condensed catalog of Leesona Winders.

3
FOR

WINDING COILS

Bulletin on the new Leesona Pay -As -You -Profit Plans for purchasing or leasing modern
coil winding machinery.

... ACCURATELY
... AUTOMATICALLY ... U S

Name

UNIVERSAL WINDING MACHINES

City

IN QUANTITY

Company

E

ELECTRON ICS

-
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Title

Want more information? Use post card on last page.

Zone.... State
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(continued)

plugging in complete basic-circuit
modules in the breadboard sockets,
and completing the necessary connections with banana -plug jumpers
plus the basic bus -bar wiring of
the breadboard.

Modules-These commercialized

Actual Size

modules are now available in seven
circuits or block diagrams. Each
module includes all necessary components on the stacked wafers
wired together by the riser conductors and provided with base
prongs for plugging into a socket.

CF -5(0

EIMAC
III
FINGER STOCK .ma
...for

sliding contacts and
electrical weather

1

Kit-The complete introductory
kit includes seven standard -circuit
modules; one 12 -position module
breadboard; 50 banana plugs. A
module catalog and instruction
manual go with the kit.

111111

Í 1111
strippingIlk
l

/1111
1

I

Actual Size

Eimac preformed finger stock

is

CF -600

the

inexpensive, efficient answer to many circuit
and equipment design problems

...

Used for efficient electrical contact in

high -frequency tuning devices, in coaxial tube
sockets, for electronic weather stripping

around access doors in equipment, and for
dozens of other purposes, resilient silver-

plated EIMAC finger -stock
EIMAC finger stock

is

is

outstanding.

accurately heat -treated

to maintain uniform mechanical properties,
can be fitted around a

1/2

-inch radius, and may

be fastened by screws, rivets, clamps

or soft soldering.
A size for every need
Single
Edge

Width

CF -100

Klystron

Edge

Width

%

CF-200

1,346

CF -700

CF -300

3341

CF -400

1%

CF -800

CF -500

1%

CF -600

21/4

Types

For further information write our

Application Engineering Department

EITELMcCULLOUGH, INC.
SAN

BR UNO

MAXSON INSTRUMENTS,

CALIFORNIA

The World's Largest Manufacturer of Transmitting Tubes

Data-These switches are rated

30 y, one ampere inductive or
two amperes resistive load. They
can be furnished to operate at any
level from 2.5 to 15 g absolute
with precision of ± 0.2 g; higher
g ratings are available on special
order. Frequency range is 0 to 10
cps; shock resistance is 25 g for
11 millisec, on all 3 axes. These
switches are designed to function
through a temperature range of
-60 to +180 F and to withstand
100 -percent humidity at 160 F.

Uses-Typical applications are:

11111111111

g -limiting
278

Division of

the W. L. Maxson Corp., 47-37
Austel Place, Long Island City 1,
N. Y. This acceleration -sensitive
switch has a snap -acting switch
element capable of being set precisely, in manufacture, to open or
close when the desired level is
reached.

at

-

Double

SWITCH
is acceleration -sensitive

For

additional information on all items on this page, use post cord on last page.

switch for autopilots,
July, 1956
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FOR ELECTRONIC AND ELECTRICAL APPLICATIONS

.

.

.

only one insulation
Çomdóte4
ALL THESE ADVANTAGES
TOTAL Permanent Dimensional Stability
Continuous Hi -Temperature Performance: to 950° F.
Moldability to ±.001" Tolerances
Thermal Expansion Matching Steel
POSITIVE Bonding and Permanent Anchorage of Inserts
Resistance to Radiation, Water or Oil
High Dielectric Strength: 400 Volts/mil
Excellent Arc Resistance: 250 Seconds ASTM
Extremely Low Loss Factor: 1 meg
0.014

-

SUPRA

ERAMOPLASTIC

.

.

.

...

has many important properties that will significantly improve
your product's performance! No need to choose or balance insulation advantages
specify SUPRAMICA` 555 for the most nearly
perfect combination. This unique formulation of high quality
electrical glass and pure synthetic mica has the built-in versatility
to surpass extra -stringent performance requirements. For complete
technical information about SUPRAMICA 555 ceramoplastic. insulation, and MYCALEX design and custom precision -molding
services, write to Department 224.

...

CRITICAL PARTS
MOLDED OF SUPRAMICA 555 CERAMOPLASTIC FOR BETTER PERFORMANCE

SUPRAMICA DIVISION

MYCALEX

"NI

CORPORATION OF AMERICA
GENERAL OFFICES AND PLANT:

V

CLIFTON BOULEVARD
CLIFTON, NEW JERSEY

T
-"K,

FFICES:
PË'LL. FR

PLAZA

ORK 20, NEW YORK

SALES OFFICES:
CALO.._... ... -.

C

erns rk
OF AMERICA

T4.
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ACTU'RER OF GLASS -BONDED MICA.. AND,

niant more information?

Use post card on last page.
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control of g-warning light, safety
devices based on sensing dangerous levels of acceleration or vibration and controls in guided missiles.

HAYDON
has the RIGHT answer
PRECISION POT
a rugged device
MINCO
A TYPICAL

EXAMPLE

Series 7010
Elapsed
Time
Indicator

THE RIGHT MOTOR

...

unusually compact,
fully enclosed mechanism, controlled lubrication,
simple, accurate and dependable, operates in any
position.

...

for any application
THE RIGHT DESIGN
because you can select from the full line of
HAYDON STANDARD interval timers, time delay relays, cycle timers, and elapsed time indicators.

ENGINEERING

AND

MFG.,

801 8th St., S. E., Minneapolis 14,
Minn. A rugged precision potenti-

ometer adapted to flight test, servo
feedback and telemetering applications is announced. Housed in a
cast aluminum case, this rotary
sector pot is designed to withstand
up to 40 lb side load on the shaft
while operating. It is also gasket
and 0 -ring sealed against immersion to 15 psi.

Other Data-Additional specs
are: dual element, 4,800 ohms each
element; dual wipers each element
and pickoff ; up to 2 w dissipation
per element; 110 deg active travel,
5 deg over -travel each end; and
resolution 1/17 deg.

...

because HAYDON
THE RIGHT FACILITIES
has the fully integrated engineering and manufacturing facilities to produce and deliver quality on
time

... economically ...

in large or small lots.

...

because
THE RIGHT SALES SERVICE
the HAYDON Field Engineer in your area is a
Timing Specialist fully qualified to counsel you.
He's listed in your Yellow Pages. Have him come
in to discuss your requirements ... or, if you prefer,
write to us direct.

*Trademark Reg. U.S. Patent Once

HAYDON
TORRINGTON

AT

HEADQUARTERS FOR

TIMING
280

A Subsidiary of General Time Corp.

HAYDON

2431

Manufacturing Company, Inc.

ELM STREET,

For

PRESSURE PICKUP

TORRINGTON, CONN.

additional information on all items

for high temperature
CONSOLIDATED
CORP., 300 N.

on this page, use post card on last page.

use

ELECTRODYNAMICS

Sierra Madre Villa,

July,

1956-

ELECTRONICS

National Cash Register

Co.

reports:

Motor insulation with MYLAR® provides
improved performance, longer life
"Mylar" laminated to rag paper for
the armature slot liner and shaft in-

"We use Du Pont `Mylar' for insulation in our business -machine motors
because of high dielectric strength
and resistance to degradation through
heat and age." This is the report of
the National Cash Register Company, Dayton, Ohio, which uses

sulator. This successful application
of "Mylar"* has effectively increased
service life of the motors, especially
in areas where high humidities have
created problems in insulation resistance.
Since "Mylar" is the strongest of
all plastic films; thinner gauges are
possible. This makes for reduced cost,

OU PON T
REb.U.S.

BETTER

PAT. OfF.

THINGS FOR BETTER LIVING
...THROUGH CHEMISTRY

weight and space. Laminates with
"Mylar"have good forming and cuffing characteristics for ease of application.
Whether you make heavy-duty
motors or tiny capacitors, you may
be able to improve performance and
increase the over-all value of your
product by using "Mylar." For more
information on this versatile film,
mail the coupon below.

MYLAR is Du Pont's registered trademark for its brand of polyester film.
In Canada,"Mylar" is sold by the Du Pont Company of Canada Limited, Films Div., P.O. Box 660, Montreal, Quebec.

r

DU PONT

MYLAR

POLYESTER FILM

E. I. du Pont de Nemours & Co. (Inc.)
Film Dept., Room E-7, Nemours Bldg., Wilmington 98, Del.
Please send your booklet on motors insulated with "Mylar" polyester film
(MB -5).
We are interested in "Mylar" for
Name
Firm
Address
City
State

L
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exceptionally stable
by-pass capacitors
-Solar ceramic

NEW PRODUCTS

Pasadena, Calif. Type 4-316 pressure pickup operates continuously
up to 600 F. It is available in both
gage and differential types.
The new unit is
in. in diameter, e in. long and weighs 15
grams with its 30 in. of insulated,
permanently attached, 4 -conductor

bodies DA, WA & WG

.1

Constantly advancing Solar research brings you small -size
discs in unusually stable bodies. Solar's technically proven
ceramic formulations provide flat temperature coefficient
and low power factor throughout a broad capacity range.
These discs are available not only in GMV, but due to
their stability can be produced to 10% and 20% tolerances.

cable.
Unbonded strain -gage windings
connected in a four -arm bridge
comprise the sensing elements of
this variable -resistance-type transducer.
New fabricating
techniques,
centering about an all -welded in-

ceramic formulation can be furnished to yield
optimum performance under conditions of your particular
application. Capacities for typical ranges are shown below.
Note the unusual stability of the new "WG" Body
for radio and television temperature range.
A

"K"

CMedium

ternal construction, suit the pickup
to such applications as static and
dynamic flight -load testing, engine
studies, and supersonic -speed tests
where external cooling methods are

Extreme Temperature Range`,

impractical.

10

Solar
Style

CD 8

Max.
Dia.

5/16

CD 12

CD 16

CD 20

CD 24

9/16

11/16

13/16

(continued)

o

Max.
Cap.
mmf

150

7/16,

400

740

1200

z

-10

i

1750

c

20

a -55

m

High

"K"

-35

-15

5

45

25

TEMPERATURE DEG.

65

e5

105

65

85

105

C

Wide Temperature Range

IO

Solar
Style

CD 8

Max.
Dia.

5/16

7/16

9/16

Max.
Cap.

390

1000

1850

CD 12

CD 16

CD 20

CD 24

g

11/16

13/16
Io

3000

g

4500

rº

20

ñ -55

mmf

High "W'

-35

-15

25
5
45
TEMPERATURE DEG. C.

Moderate Temperature Range

CLAROSTAT MFG. CO., INC.,

CD 8

CD 12

CD 16

CD 20

CD 24

Max.
Dia.

5/16

7/16

9/16

11/16

13/16

or encapsulated potentiometers.
These "Potpot" units may be had in
both wire -wound and composition _ -IO

8
700

1800

3300

5400

8000

mmf

20

a

-55

-35

5

-15

25

TEMPERATURE

45
65
DEG. C.

85

Normal Ratings: 500 V; 12%a max. Pf; min. IR; 7500 Meg.

Write for literature, or the complete Solar catalog.

"QUALITY ALWAYS"

SOLAR MANUFACTURING CORP.

New York, N.Y.
SALES OFFICES:

46th & Seville, Los Angeles 58, Calif.
4000 W. North Ave., Chicago 39, Ill.

CERAMIC CAPACITORS
282

Dover,

N. H., has available a line of potted

Solar
Style

Max.
Cap.

POTTED POTS
in several types

For

PRINTED NETWORKS

additional information

on

PIEZO CERAMICS

all items on this page,

I05

element types, including the series
48 and 49 miniature controls, the
43, 37 and 51 medium-sized controls, and again the larger 58 and
10 wire -wounds. The neatly molded,
smooth, green -colored encapsulating
material means water- and vapor tight molded enclosures, embedding
the entire unit with the exception
of the external shaft assembly and
terminals. A special water -tight
assembly for the shaft bushing completes the sealing.
Designed specifically for MIL STA -202 test specification, the units
also meet the necessary salt -spray,
humidity and temperature cycling

use post card on last page.
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as the future of U N IVAC®
When planning your future, it is necessary to
choose that company which presents the most
complete program for you. The opportunity at
Remington Rand Univac can only be limited by
the individual. Excellent salaries, benefits and
educational programs are yours to guarantee this
limitless future.
At UNIVAC you will be working with men who
developed much of the basic knowledge of computers-who designed and produced components
being used by the manufacturers in the field,who set the standards that the others follow..

Send complete resumé to

DIVISION

OF

Now is the time to come to Univac where ambition and professional skill find their reward in
limitless opportunities in an expanding organization.
Immediate openings for:
Computer Sales Engineers
Product Planning
Engineers
Technical Liaison Engineers
Proposal
and Quotation Experts
Metallurgists
Contract
field Location Engineers
Administration Engineers
Instrumentation and Component Sales Engineers
Electronic Engineers
Mathematicians
Physicists
Mechanical Engineers
Programmers
Logical
Production Engineers
Designers

Mand
uittrt
SPERRY
CORPORATION
RAND

AT ANY OF THESE THREE PLANT LOCATIONS
MR. D. A. BOWDOIN
Dept. JP -2

2300 W. Allegheny Ave.
Registered in U. S. Potent Office

Philadelphia, Pa.

MR. R. K. PATTERSON
Dept. JS -2
1902 W. Minnehaha Ave.
St. Paul W4, Minn.

MR. FRANK KING

Dept JN-2
Wilson Avenue
South Norwalk, Conn.

(continued)
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Have you

received your copy?

requirements of MIL -E-5272 climatic standards. They feature excellent shelf life. Electrical specifications are those for the given
Clarostat control type.

To

the

ENGINEER

of high

ability
'911P

VALUABLE NEW

TECHNICAL DATA
DESIGN IDEAS
MATERIEL INFORMATION

PULSE TRANSFORMERS

have varied applications
Send for

UNITED

"Introduction to
Fiberglas Fabrication"
by

KOCH FIBERGLAS

TENTH ANNIVERSARY 20 -PAGE
ILLUSTRATED MANUAL

Every day, Koch Fiberglas is
filling new uses in your industry
Koch cases for electronic equipment
will not dent, are impervious to mois-

ture, vapor, fungus, mildew and corrosion. They are shock and vibration proof when fitted to Koch specifications with special hair -latex shock
pads. Can be self -palletized for fork
lift. Can be insulated by Koch with
foamed -in -place plastic. Koch cases
are air -tight; require no paint or outer
packaging for long-range storage or
overseas shipment. Re -usable, so cost
amortizes through re -use. Withstand
parachute drops from any height, free
falls onto water or snow from 500
feet, or submersion.
For manual, write on your business
letterhead to Dept. EBB.

KOCH
P FO.N

OUNCED

Los Angeles 45, California.

Indicate your preference
as to location between
Los Angeles and Phoenix.

MAGNETIC AMPLIFIER
for analog computers

One of the world's largest fabricators
of molded Fiberglas products
For

PRODUCTS

Baltimore

Middle
Co.,
20, Md. The

Ferrac amplifier is a ferromagnetic
amplifier for analog computers. It

CORTE MADERA, CALIFORNIA

284

150

THE GARRETT CORPORATION
9851 S. Sepulveda Blvd.,

River,

FIBERGLAS

CO.,

Service-They are designed for
service from -70 to +130 C and
fully meet MIL-T-27 specifications.
Thirteen types cover the range from
0.05 to 25 -µsec pulse width with exceptionally low rise time. All units
are three winding 1:1:1 for maximum flexibility of application.

AIRPAX

'KOKS'

TRANSFORMER

Varick St., New York 13, N. Y., has
released a new series of miniature
pulse transformers hermetically
sealed by the vacuum mold epoxy
process. These units are suited to a
wide variety of blocking oscillator,
interstage, and low level modulator
applications.

AiResearch is looking for
your kind of engineer.
Through the efforts of engineers
like yourself our company has
become a leader in many
outstanding aircraft accessory
fields. Among them are:
air-conditioning and
pressurization, heat transfer,
pneumatic valves and controls,
electric and electronic controls,
and the rapidly expanding
field of small turbomachinery.
AiResearch is also applying
this engineering skill to
the vitally important missile
accessory field.
Our engineers work on the very
frontiers of present day scientific
knowledge. We need your
creative talents and offer you
the opportunity to progress
by making full use
of your scientific ability.
Positions are now open for
aerodynamicists ...mechanical
engineers... physicists .. .
specialists in engineering
mechanics...electrical engineers
...electronics engineers.
For further information write
today to Mr. Wayne Clifford,

CORPORATION

1iResearch
Manufacturing

is a d -c to d -c amplifier powered
directly from a 115-v, 400 -cps line.
Full linear output of x-7.5 v is obtained with ±300 µa input. The

additional information on all items on this page, use post card on last page.
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New AiResearch Production Test Laboratory in Phoenix, Arizona

Finest production test facilities
prove aircraft system compatibility

Testing of critical aircraft components and systems is now performed
on a precision production basis in
these completely equipped 'laboratories.
Here, in more than 75 test cells

and test stands, finely -engineered
AiResearch products are given
every test necessary to insure perfect operation.

eration turbines, heat transfer

Altitudes are simulated from
1,000 feet below to 75,000 feet
above sea level; pressures up to
1,000 psi; temperatures from -80°
F to +1,000° F; air flow up to 1410
pounds per minute.
Units tested include gas turbine
engines, air turbines, air turbine
starters, pneumatic controls, cabin
pressure regulators, valves, refrig-

equipment and complete systems
employing these and additional
components.
These unsurpassed test facilities
are another reason why you can

rely on the performance of
AiResearch products.

Qualified engineers are needed
now. Write for information.

TME GARRETT CORPORATION
AiResearch Manufacturing Divisions
Los Angeles 45, California

n
Designers and manufacturers of aircraft systems and components:
CABIN

AIR COMPRESSORS

ELECTRONICS

-

TURBINE

MOTORS

July, 1956

CAS

TURBINE

ENGINES

CABIN

PRESSURE

CONTROLS

NEAT TRANSFER

REFRIGERATION SYSTEMS

EQUIPMENT

Phoenix, Arizona
PNEUMATIC VALVES AND CONTROLS

ELECTROMECHANICAL

Want more information? Use post card on last page.

EQUIPMENT

TEMPERATURE CONTROLS

ELECTRONIC COMPUTERS

AND CONTROLS
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HIGHEST

NEW PRODUCTS

INSULATION RESISTANCE
and

CAPACITANCE STABILITY

LOWEST
POWER FACTOR
and

SOAKAGE

fci
POLYSTYRENE and TEFLON

(continued)

amplifier is so stable that null
balancing windings and auxiliary
circuits are unnecessary. Bandwidth is at least 8 cps per each
1,000 ohms in a control loop.

Further Information-Two independent control windings enable
the Ferrac amplifier to be used in
summing and multiplying circuits.
Lead and lag networks can be introduced as readily as with electronic amplifiers. Two signals can
be mixed in a Ferrac amplifier even
though they have no common
ground. Complete analog computers, simulators and automatic
controls can be assembled using
Ferrac amplifiers as basic building
blocks.

CAPACITORS

OPERATING TEMPERATURE
up to 85'C. for Polystyrene
up to 200 C. for Teflon

AVAILABLE IN
hermetically sealed glass tubes
with metal end caps

TRANSISTORS
designed for audio stages

style CP06 metal shells
with glass -seal buttons

CORP., 4700 Wissahickon
Ave., Philadelphia 44, Pa. The
2N223, 2N226 and 2N224 medium power transistors are specifically
designed for the audio stages of

PHILCO

bathtub cases with low-loss
glass terminals
style CP70 metal cons with
low -loss glass terminals
SPECIAL

-

transistorized radios. In driver and
class B push-pull operation, these
hermatically sealed, pnp transistors
provide up to 300 mw audio output
at battery supply voltages of 3 to

-

UNITS
INCLUDING MULTI -SECTION BLOCKS
AVAILABLE ON SPECIAL ORDER OR MADE TO SPECIFICATIONS

ELECTRICAL CHARACTERISTICS
POLYSTYRENE

Operating Temp. Range
Voltage Range, DC
Capacitance Range

-55°C. to

TEFLON
to + 200°C.
100 to 30,000
.001 to 20 mf
.02% @ 1 kc

-55°C.

85°C.
100 to 30,000
.001 to 20 mf
.02% @ 1 kc
.01%
none
not operable
not operable
not operable

Power Factor
Dielectric Absorption

Voltage Derating at 85°C
Voltage Derating at 125°C
Voltage Derating at 150°C
Voltage Derating at 200°C
Temperature Coefficient
I.R. at Room Temperature
Capacitance Stability

-I-

.01%
none
none
none

33%

-100 ppm/°C.

-50 ppm/°C.

10' megohms/mf
0.1%

10' megohms/mf
0.1%

film capacitors,
3400 Park Ave., New York 56, N.Y.

INC.

Phone CYpress 2-5180

12 v.

Extremely linear d -c amplification up to 100 ma of collector current assures minimum distortion.
Output transistors 2N226 and
2N224 can be made available in
matched pairs. They are available
in production quantities.
DIGITAL MAGNETIC TAPE
HANDLER
features new design

Post Ave.,
Westbury, L. I., N. Y. Increased
KEY ELECTRIC CORP., 287
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OLIN ROLL-BOND GOES 8 MILES UP
WITH THE STRATEGIC AIR COMMAND
Packed into the sleek fuselage of the B-47 is
several million dollars worth of electronic
equipment essential to its mission. Some of
the most delicate and vital units are housed
in cases made of Olin Roll -Bond to ensure that
exactly the proper temperature will be maintained regardless of external conditions.
Only one method will do the job perfectly
-seamless tubes that are an integral part of
the case wall itself. Olin Roll -Bond, proved in
hundreds of thousands of refrigerator evaporators, embodies this principle and is equal to
the task.

If your job calls for a system of tubing for
the purpose of heat exchanging, a call to Olin
is the first step to a better product made more
efficiently.

PAT. NO. 2.6

90,002

The
Original
Patented
Process
a

product of the Metals Division

OLIN MATHIESON CHEMICAL CORPORATION
ELECTRONICS

-

July, 1956

Want more information? Use post card on last page.

Raytheon Manufacturing Company supplies
vital electronic equipment used in the all-

weather

B-47...

When

selecting a material for
the temperature regulating cases, Raytheon
turned to Olin, the largest supplier of bonded

evaporators to the

refrigeration industry.

287

Where can you use

continued)

NEW PRODUCTS

vAR
(the highly flexible Class B Sleeving and Tubing
that licks Class A in performance- equals it in price)

-

cln

be

MORE RESISTANT to water,

bent, even tied in knots,
without cracking or crazing.

alkalis, mild acids, common

MORE

FLEXIBLE

reliability for digital computing
and data processing systems is provided by model 101 digital magnetic tape handler. Magnetic am-

solvents, oils and greases.

plifier reel servos provide improved
dependability, greater power output, and smaller size than the v -t
amplifiers they replace.
New Design-In this design,
depth behind the panel has been
reduced to 9 in., a 25 -percent reduction in volume over previously
available digital tape transports.
Start -stop time is less than 5 milliseconds; and complete remote control of start, stop, reverse, and
speed change functions is provided.
Standard models have either 6 or
8 tracks, and dual tape speeds of
60/15 or 30/15 ips.

-

INHERENTLY STRONGER
stands up under vibration,

LONGER LASTING al high

temperatures -withstands
hundreds of hours at:00°F.

varnishing, baking. Good
shelf life, too.

o

WIDER RANGE-available
in 3 NEMA grades, 10 colors, coils, 36" lengths or
shorter pieces.

STABLE-retails dielectric value when lulled
back during soldering.
MORE

Cuts inventory, too!

-

-

Superior to Class A insulation in performance yet on a
par with it in price Varflo Sleeving and Tubing can be
used economically for all Class A and Class B installations.
This low-cost adaptability of Varflo enables many of our
customers to achieve substantial savings in inventory. Available in NEMA Grades A-1 and B-1 tubing and Grade C-2
sleeving.
Perhaps Varflo' can solve your insulating problems. Deno cost or obligation for our recomscribe them in a letter
mendations.

-

FREE

- -- 1

TEST

SAMPLES
Mail coupon
for yours

1

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

1

me free folder containing description and test samples
am particularly interested in
of Varflo Sleeving and Tubing.
insulation for

Please send

I

I

r
CORPORATION
Makers of tlecfticol
Insulating Tubing
ancf SMeving

./

288

1

1

THYRATRON

1

mercury-vapor type

1
1

Name
I

Company

1

Street

1

Zone

City

For

State

1

NATIONAL ELECTRONICS, INC., Gen-

eva, Ill.

A new 2.5 -ampere d-c

thyratron has been added to the
company's line of industrial tubes.
The tube, designated as the NL 632B, is a mercury-vapor shield
grid thyratron. It is designed and

additional information on all items on this page, use post card on last page.
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For the investigation

of dielectrics

The MARCONI Dielectric Test Set Type
The Marconi TF 704B Dielectric Test Set allows precise
evaluation of the permittivity and phase defect of dielectric
materials in the frequency range 50 kc to 100 Mc.
The principle of measurement is to introduce the sample
under test into a tuned circuit and then, by means of a square -law
voltmeter with high -discrimination mirror galvanometer, note
the changes in circuit conditions.
The heart of the Test Set is the jig holding the sample under
test. There is one jig for solid specimens and another for liquids.
The jigs are masterpieces of the instrument maker's art ; their
high -quality construction is a blend of precision and ruggedness,
which ensures accuracy and stability.

z
MARCONI
INSTRUMENTS

TF

7048

Dielectric Test Set
Type TF 704B
The equipment
includes two

interchangeable
oscillator units
and a full range
of jig loading
coils.
JIM

In addition to the investigation

of dielectrics, the high-

frequency performance of resistors, capacitors, cables, etc.,
can be determined over a wide range.

iLlaAcmu - i#,ce 1897
44

NEW STREET

NEW YORK

4

CANADIAN MARCONI COMPANY,
6035, COTE DE LIESSE,
MONTREAL 9, CANADA.

HEAD

OFFICE: MARCONI INSTRUMENTS

LTD., ST. ALBANS, HERTS., ENGLAND
TCR I

ELECTRONICS-July,

1956

289
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as small as

the tube

ACTUAL SIZE

specially tested for use in frequency -changer type resistance welders.

Technical Data

it cools...

-

Ratings are

:

filament volts, 5; filament current,
4.6 amperes; anode current, 2.5
amperes d -c; peak anode current,
30 amperes; peak inverse and peak
forward volts, 1,500; and maximum
averaging time, 15 sec.

POWER TRANSDUCER
in a variety of sizes
CEDAR ENGINEERING INC.,

Here is the most compact centrifugal blower unit
made ... EAD's highvelocity subminiature centrifugal

blower is only 2%a" long, weighs only 6 ounces, yet it can
move 13 cfm of air at a velocity of 3,000 feet per minuteand the volume holds up at high static pressures. It is
driven by EAD's new one -inch diameter motor. The metal
blower housing can be rotated to any position desired
for maximum efficiency in cooling radar equipment,
amplifier units, transmitter equipment, oscillators, and in
other applications where high temperatures in confined
areas demand miniaturized blowers with the highest
possible performance characteristics. EAD's subminiature
blower units meet all applicable MIL specification, and
low temperature rise makes them suitable for high altitude
and high ambient temperature operation.
13 @ 0" SP
10 @ 1.0" SP

CFM

MAX.

SP.

RPM

0"

7 @
5

2.5

20,000

SP

@.2" SP
0.6
11,000
0.06

AMPS

0.1

WATTS

10.0

6.0

CAPACITOR

0.25 /220

0.1/220

6

6

B2GIQ-C

B2HIY-C

Mfd/Volts
WEIGHT
(OUNCES)
MODEL NO.

Modifications of
standard models or
completely new
designs can be
engineered to meet
your special cooling
needs. Write for
complete information.

E4sr1?nv Am J)FvlcIs ilvc.
SOLVING SPECIAL PROBLEMS IS ROUTINE AT EAD

.,

Cs
INDUCTION MOTORS

CENTRIFUGAL BLOWERS

TACHOMETER GENERATORS

387 CENTRAL AVENUE

ALTERNATORS

FANS

DOVER,

NEW

ette
GEAR MOTORS

HAMPSHIRE
lafileväkverniagallej

290

For

additional information on all items on this page,

5806 W.

36th St., Minneapolis 16, Minn., has
announced a servomechanism that
translates lateral force to direction
and speed regulation with 200 to 1
mechanical power amplification.
This power transducer is available in a variety of fractional h -p
sizes with a wide selection of gear
train assemblies whereby the direction and speed of the servo can be
controlled in proportion to displacement of the input shaft. It can be
used in proportional open -loop systems, or can be arranged with feedback for a closed -loop system.

REFERENCE CAVITIES
for X -band applications
MICROWAVE

ASSOCIATES

,

INC., 22

Cummington St., Boston, Mass.,
has developed the MA -318 series of
temperature compensated reference
cavities for use in automatic frequency control applications and as
fixed frequency stabilizers in radar
beacons and other microwave systems.

Improved Form-Because of improved form factor packaging and
extra rugged construction, the cavities are ideally suited for airborne

use post card on last page.
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s

.

.

NATURE'S SEVEREST TEST

Tonorrow's aircraft must be zullt to
wit istmid great extremes of
temperature, pressure and vibration
every component musi perform i's
fun:tions accurately and dependably
at spedis of 2,000 miles per hour

-

or more.
Corstantin vacuum -tight, glass -to-metal
sea s were developed to meet the
great extremes of operating conditions
that lie ahead. Never-ending research
ana development are carried on by
Corsstcntin's resourceful design
eng neering gaff to insure maximum
performance and non -leakage. This
qua ity :ontrcl and develcpmert
male Constantin units ideal far use
with complex systems or miniatt-rized
corn Don?nts.
This lorg experience in the design

and manufacture of thousands of
type; of glassto-metal seals wit' solve
the nott difficult vacuum -sealing
probtten s.
Write today to find out how th s
experience and design versatiliy will
help yo.'.

I'

Welwaidm &

ROUTE L6. LODI. N. J.

TRANSISTOR MOUNTS

SING

West Coast Ref
ELECTRONICS

-
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.E

1ERMINA.LS

reºntatrve_

MANUFACTURING
ENGINEERS

187 EAR.GEANT'AVE. CLIFTON. N.

COMPRESSI:N HEADERS

Heim and Scheer,

1

1

END SEALS

J

CRYSTAL BASES

CONNECTORS

168 Santa Monica Blvd., Los Angeles 25, Calif.

Want more information? Use post card on last page.

-

MINIATURIZATION

GRanite 7-3208
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radar beacon applications where
weight, space, pressure extremes
and vibration considerations are of
paramount concern. The cavities
require no matching and are available for use at fixed frequencies
from 9,250 to 9,350 mc.

RICHMOND
PETERSBURG
HOPEWELL

THE HOME OF AMERICA'S FIRST IRON WORKS

... is

a

choice industrial home for your plant

FIVE MAIN LINE RAILROADS and 56
BY WHITSUNTIDE NEXT." That
truck lines roll in coal, chemicals,
was the promise John Berkeley sent
lumber, resin, peanuts, soybeans at
to the Virginia Company in 1622
short -haul cost. Hampton Roads
from his iron works on Falling Creek.
opens world markets and sources of
Sadly, he and his plant vanished in
supply. And a deepwater
the Indian massacre of
channel brings ocean
that year. But his smelter
freighters directly to your
Richnatd
was the first in the nation,
plant.
and marked the earliest industrial development of toAMPLE ELECTRICITY at low
day's fast-growing Rich- Coi Heights
cost flows from VEPCO's
Hopewell
mond -Petersburg -Hopewell
modern power network ..
Pttersóu
triangle.
with 300,000 kilowatts of
new capacity added since
FACTORY PLUS FACTORS in
1954, and 300,000 more now under
this area range from conservative
construction. For complete facts on
Southern manpower to a mild Southor for confitaxes, zoning, water
ern climate. And here you get these
dential help in finding a specific type
competitive advantages close to the
write or phone vEºco,
location
great northern markets, with favorserving the TOP OF THE SOUTH.
able rates to the Mid -west.

"IRON

y

...

...

VIRGINIA ELECTRIC and POWER COMPANY
Clark P. Spellman, Director-Area Development
Electric Building, Richmond 9, Virginia Phone: 3-4261
292

For

additional information on all items on this page, use post card

ROTARY JOINT
for airborne equipment
AIRTRON INC., 1103 W. Elizabeth
Ave., Linden, N. J. The RE 51/U
is a new microwave rotary joint
with a peak power rating exceeding
600 kw at atmospheric pressure.
Available in both unsealed or pressurized versions, it is used with
1.250 by 0.625 -in. waveguide.

Other characteristics include a
maximum vswr of less than 1.10
over the frequency range of 8,500
to 9,600 mc. Variation of vswr
with rotation is negligible throughout the total angular travel. Operating life is in excess of 10 million revolutions. Mechanical design
features assure stability of elec-

trical characteristics throughout
the life of the high -power joint.
Lasting accuracy of rotation is
maintained by large diameter pre loaded bearings. Pressurization is

o n last page.
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as an Autonetics
Engineer...
you can achieve sciencefact
far stranger than science-fiction
Today at AUTONETICS there are elaborate automatic
control systems actually being developed, designed and
produced in quantity that make the mechanics of the
wildest space fantasies look ordinary.
For example, where in the pages of science-fiction is
there a robot that compares with AUTONETICS' new
airborne digital computer? This 3 -cubic -foot brain
can solve mathematical problems in one second that
would take a math whiz with pencil and paper 9
hours, or require a clothes closet full of ordinary
computer equipment. It can continuously integrate
93 quantities simultaneously ... through 51 removable
panels of etched, transistorized circuitry.
This is only one example of AUTONETICS' far-reaching
electro -mechanical technology. There are hundreds of
other areas of equally advanced opportunity in missile
guidance, flight control, fire control and special
automatic controls. Among your tools are the latest
data processing equipment, plus modern and complete
environmental and flight test facilities. AUTONETICS'
scientific leadership is setting the pace in this field
with its unique 10 -year backlog of know-how.
OPPORTUNITIES FOR:

Computer Specialists
Electro-Mechanical Designers
Environmental Test Engineers
Electronic Component Evaluators
Instrumentation Engineers
Fire Control Systems Engineers
Flight Control Systems Engineers
Electronics Research Specialists
Computer Programmers
Computer Application Engineers
Automatic Controls Engineers
Electronic Engineering Writers
Inertial Instrument Development Engineers
Preliminary Analysis and Design Engineers
Also Openings for Draftsmen and Technicians
CONTACT: Mr. R. C. Smith , Aur0NETICS Engineering Personnel Office,
Dept. 991-20EL, P. 0. Box AN, Bellflower, California

Autonetics
A

DIVISION

OF

NORTH AMERICAN AVIATION,

INC.

AUTOMATIC CONTROLS MAN HAS NEVER BUILT BEFORE

ELECTRONICS

-

July, 1956

293

If You Can Imagine ft...

NEW PRODUCTS

(continued)

accomplished by an 0 -ring gasket
located on the weather side of the
bearings. This protects the latter
from corrosion due to atmospheric
conditions as well as eliminating
dirt contamination problems during
the life of the bearing.

CIRCUIT DESIGNER
with reuseable components
POMONA

ELECTRONICS

CO.,

INC.,

1126 W. Fifth Ave., Pomona, Calif.
A new circuit designer provides

quick positive facilities for rapidly
synthesizing and testing innumerable circuits without consuming an
inch of solder or drilling a single
hole. Every component is reuseable
again and again.

PULO Can Mold It
We know there are molded
shapes in plugs, strain reliefs,
harnesses and other molded insulations that we have not even
dreamed of as yet
but maybe you have, or will soon!

...

When you do come up with
the first shape of its kind, we
modestly suggest you get in

touch with Phalo. Judged by
past and present performance,
Phalo is your most direct answer when the question is special molded shapes in insulation. Phalo can show you a list
of some of America's finest
firms who have proven how
really specialized Phalo's services can be!

Other Features-All connections
are visually traceable with color
coded leads, plugs and jacks. Where
temporary special instrumentation
is required, the unit is especially
advantageous, since the rapidity of
circuit set-up and dismantling reduces to a minimum the time and
equipment tied up in the test.

Ask For The Complete Phalo Catalog

PfflhIfl
PLASTICS CORPORATION

FLIGHT SIMULATOR
three -axis type
935 E. San
San Carlos, Calif.
Equivalent flight conditions of modern high-performance aircraft in
pitch, roll and yaw can be reproCOLOR TELEVISION INC.,

Carlos
CORNER COMMERCIAL STREET

WORCESTER MASS.

Insulated Wires, Cables
294

For

-

Cord Set Assemblies

additional information on all items on this page, use post card on last page.
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CURRENT OPENINGS

Westinghouse
BALTIMORE
DIVISIONS
can give you the

RIGHT COMBINATION
At the Baltimore Divisions of Westinghouse, an engineer will find
not just one, but a combination of ALL the factors that go to make
up a successful and rewarding engineering career. The company will
help you to continue your education, by paying all tuition expenses
while studying for your Master's or Doctor's degree. Opportunities
for advancement are excellent, and you'll be working on interesting,
challenging projects with some of the leaders in the electronics
field. There's real job stability-because you will be working for a
CAREER company. And, you'll like living in Baltimore. Both you
and your family will enjoy the pleasant surroundings and all the
with small town charm.
advantages of a big city

...

CIRCUITRY

MICROWAVES
SERVOMECHANISMS
MAGNETIC AMPLIFIERS
DIGITAL COMPUTER
DESIGN & APPLICATION
FIRE CONTROL SYSTEMS
OPTICS
COMMUNICATIONS
PACKAGING
TRANSFORMERS
ANALOG COMPUTER DESIGN

VIBRATION
RADAR DESIGN
FIELD ENGINEERING
INFRARED TECHNIQUES

ANTENNAS
TECHNICAL WRITING

VISIT US DURING
YOUR VACATION
A convenient interview can be arranged

TO APPLY
Send letter outlining your education and experience to:
Technical Director, Dept. 339
Westinghouse Electric Corporation
Friendship Airport, Baltimore, Maryland

during your vacation. Naturally, reasonable expenses between your home
and Baltimore would be reimbursed by
Westinghouse. We will be happy to
send further details.

Westinghouse

ELECTRON ICS

-

BALTIMORE
July, 1956

DIVISIONS

Want mora information? Use post card on last page.
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electronic
counter
CAT.

ACCURATE

NO.

-

NE

-

14-20

duced rapidly by this

3 -axis flight
simulator. Voltage analogs of the
vectors representing these factors
are fed as individual command signals to the flight table. The instrument can operate directly from the
output of a computer such as the
REAC.

FM

DIRECT READING

INSTANTANEOUS

(continued)

SIMPLE

RELIABLE

Performance-Specifications include the following: In roll, approximate maximum acceleration is 40,000 deg per sect and approximate
maximum velocity is 250 deg per
sec. While maximum displacement
is ± 120 deg, the table can be
shifted to provide motion of 210
deg in one direction and 30 deg in
the other.
In pitch, approximate maximum
acceleration is 20,000 per sec' and
approximate maximum velocity is
150 deg per sec. Maximum displacement is ± 90 deg. In yaw, the
maximum acceleration is 8,000 deg
per sec' and the approximate maximum velocity is 125 deg per sec.
Maximum displacement is ± 90
degrees.

AMPLIFIER
for

MEASUREMENTS
CPS TO 220 MC;

FREQUENCY
10

TIME
100
REP,

INTERVAL
DAYS;

RATES,

northeastern

MS

TO

LENGTH,
FREQUENCY DRIFT
PULSE

engineering
New Hampshire

Manchester

296

1

For

high power, low distortion
ALTEC LANSING CORP., 9356 Santa
Monica Blvd., Beverly Hills, Calif.
The 260A is a 260-w amplifier of
low distortion and wide frequency
range intended for p -a and industrial control applications where
long life and minimum maintenance
are paramount.

-

Specifications Power is available continuously at 2 percent or
less distortion over full frequency
range of 40 to 15,000 cps.
Output connections provide for
low -impedance speaker loads and
70-v line; also a 65 -ohm tap for
140 v line or 117-125 v to operate

additional information on all items on this page, use post card on last page.
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STA

R

W

ELECTRICAL PORCELAIN

for unusual applications

I

0

We have facilities for compounding formulas to meet specific needs-whether it be very
dense or highly porous material,
permeable or vitreous, resistant

over
in
business

MAKERS OF ELECTRICAL PORCELAIN SINCE 1899, LAVOLAIN®,
VITROLAIN®, THERMOLAIN®, NUBLAC®, COMMERCIAL WHITE®
AND HUMIDOLAIN®

i

i

I

porcelain company
42 Muirhead Avenue, Trenton 9, N. J.
California Representative: Edwin E. Starr, 4101
Rhodes Ave., North Hollywood,CaI.,STanley 7.5879

i

I

I

i!

1

I l I! I! tI

3

2

The Welwyn Welmet provides considerably greater
stability than is obtainable in deposited carbon types.
A Welmet, in fact, closely approximates the stability of
a wire -wound resistor, yet is smaller in size and lower
in cost.
Resistance Range
Tolerance

1000 to 1,000,000 ohms.

... ±1%, ±2%in or 15%

-

closer tol-

matched pairs can be
supplied to special order.
erance

Stability

... The resistance
value will not change
more than 0.05% over
a

the

I

L

METAL FILM RESISTORS

to heat, electricity, weather,
chemicals or abrasion. Consult
STAR engineers on any special
requirements. Send for catalog.
55 years

i

WELMET

of six months.

period

Stability Under Load ...The long term change in
ohmic value due to full power
loading will not exceed 0.1%.

Temperature Coefficient:
The temperature coefficient depends on
resistance value, and lies between 300
and 360 parts per million per degree
centigrade. The coefficient is positive in
all cases, and in general the lower ohmic
values have the higher temperature
coefficient in the stated range.
Welwyn Welmet resistors are available
in small production quantities for test and
laboratory purposes.

Complete specifications and prices on request

Welwyn

International, Inc.

3355 Edgecliff Terrace, Cleveland 11, Ohio
manufactured in England and Canada

i

.....

for complete
selection of Basic Requirements
for your Coil Winding needs it's...

Ç&e "IY4tdút9 S$«pmeMePa
write for complete
technical literature

TEMP -R -TAPE
PRESSURE -SENSITIVE

TEFLON TAPE
TEFLON tape with a silicone polymer adhesive backing. An easy -to apply Class H insulation for slot lining, bundling, splicing, wrapping. Ex-

cellent adhesion, elongation and dielectric over entire -100°F to 400°F
temperature range. 6 mil and 13 mil
thick in rolls and sheets.
FREE SAMPLE and data sheet.
Write direct or use
magazine inquiry card.
THE CONNECTICUT HARD RUBBER CO.

COIL WINDING

EQUIPMENT CO., Oyster Bay, New York

CONTROL FORCE MEASURING SYSTEM
that provides
1.

2. Accurate meast.rements
of pressure,
force, acceleration, and position among
others.
3. High gain with a frequency response

of 15 cps.
4. Excellent

-

July, 1956

operation

under adverse

en-

vironmental concilions.
5. Miniaturized and -uggedized construction.
6.

Direct operation
transducers.

from

n RADIATION
El.a.onìa.

Avinae

resistive

Inc.

"=.

type
a

l,.5,s,n.n,et ion

Personnel Ir-quiries Itrrited

407 East St., New Haven 9, Conn., SPruce 7-3631

ELECTRONICS

Accurate measurements of better than

1/2%

Want more information? Use post card on last page.
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PRECISION TRANSDUCERS
ill

OPERATED POTENTIOMETERS

PRESSURE

Outputs: Linear and nonlinear functions of

(continued)

NEW PRODUCTS

motors at various frequencies. Protection is by thermal cutout. Filament warmup period, controlled by
delay relay, permits remote full on off control.

applied pressure.
Resistances: 100 to 50,000 ohms.
Ranges: 0-5 to 0-5000 psi.
Types: Absolute and differential.
Vibration Ambient: 0 to 55 cps, 0 to 500 cps,
and severe vibration 25g to 2000 cps.
Construction: Hermetically sealed.

Write for Pressure Operated Potentiometer Bulletin

ULTRA -SENSITIVE PRESSURE SYSTEM

Output: 50 volts at full scale.
Range: +3/a psi, differential.
Resolution: 1 X 10-6 psid.
Zero stability: Better than

1

DIGITAL VTVM

Write for Bulletin

RESISTANCE

BRIDGE

designed for rack mounting

x 10-3 psid.

PRESSURE

EPMS

PICKUPS

mv/v at full scale.
0-10 to 0-1500 psi.

Sensitivity:5
Ranges:

Types:

Absolute and differential.
Hermetically sealed.

CLIMB

outputs: 5 volt signal and/or dial indicator.
Range: ± 25,000 ft./min.
Time constant: 0.2 sec. at sea level to 2 sec. at
50,000 ft.
Write for Vertical Speed Transducer Bulletin

is

automatic off -scale
an
indicator and illuminated decimal point and polarity signs. One -millivolt sensitivity is provided on the
low scale, and accuracy is 1 percent
on d -c and resistance, 2 percent on
clude

Write for Bulletin No. 7

OF

Arroyo Parkway, Pasadena, Calif.
Model 615R digital vtvm is a directreading unit. A 3 -digit counter
eliminates interpolation and parallax errors, makes accurate readings
easy, and avoids multiple -scale confusion.

Features-Standard features in-

Construction:

RATE

HYCON ELECTRONICS, INC., 321 So.

a -c.

Special accuracy of 0.1 percent,
as well as complete facilities for
automatic print-out, are available
on special order. Price of the unit
is $397.

RESISTANCE THERMOMETERS

to 500 ohms at 32°F.
Platinum or nickel.

Resistance:5

Materials:

-350 to +2000°F.
Liquid, surface, gas.
Characteristics: Corrosion proof, severe vibration ambient, fast speed of response.
Ronge:
Types:

Write for Resistance Thermometers Bulletin

"For Transducers

T4at
P.O. BOX 328
298

See

Trans-Sonics"

S0MÌcár
LEXINGTON
For

%.

MASSACHUSETTS

additional information on all items on this page,

TRANSFORMERS
new encapsulated type
ELECTRO ENGINEERING WORKS, INC.,

Preda St., San Leandro, Calif.
Epseal, a new transformer encapsulation process in combination
401

use post card on last page.
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Miniature and Sub -Miniature

SLIP RING ASSEMBLIES
BRUSH BLOCK ASSEMBLIES

COMMUTATORS

île'
JONES

and other
ElectroMechanical Components

FANNING

PRECISION MADE

The

STRIP

TO YOUR OWN SPECIFICATIONS

Connections
ore made
through Fanning Strip,

Precision molded products with exacting tolerances in
precious and non -precious solid metals of all alloys. All
types of Thermo-Plastic and Thermo -Setting materials.

on bench

or anywhere

apart from
barrier strip,
and quickly
slipped into

B-141

Barrier
Strip

assembly.
Use

9-161

Fanning
Strip.
Pat.

with Jones Barrier
Strips,

Terminal

141 to 142,
20 terminals.

for

applied
for.

Nos.
1

to

Simplifies soldering. Insures correct connections. Saves time. Ideal for harness or
cable assembly. Brass terminals, cadmium
plated. Bakelite mounting. Send for complete data.

fr
MO>

HOWARD B. JONES DIVISION
CO!l
N
CHICAGO 24. ILLINOIS

CINCH MANU rA[TUIING

Slip Ring Assemblies fabricated or one-piece precision
molded to your specifications in Nylon, Kell-F, Mineral filled
Mellamine, Phenolic, and other materials.
Rings and leads
spot welded or brazed together for positive electrical circuit.

Our Swiss methods and techniques are geared to
meet exacting requirements. We invite your inquiries.

COLLECTRON CORPORATION
MUrray Hill 2-8473

SUISIDIAIY OF UNnl D.CA!! FASTEN!! CO!?.

216 East 45th Street

New York 17, N.Y.

ELECTRONIC ENGINEERS
IMPREGNATING
SEALING
DIPPING
INSULATING
BLENDING

don't get
lost in

We're growing every day at Electronic Engineering Company. But
our growth is on a sound financial
and organizational basis that assures your never getting lost - no
matter how large we become.
If you're a qualified electronic
engineer looking for the opportunity to gain recognition through
significant achievement in the field
of creative electronics, we invite
you to join our staff.
Yoor talents Will never get lost

hrre!

a

resume

i

WAXES - Br

the crowd!

Send

POTTING
HEAT CONDUCTING
MOISTURE PROOFING
FUNGUS PROOFING
ENCAPSULATING

of your

background

to

,-- COMPOUNDS

Standard compounds available from stock.
Samples and specifications on request.
Modifications developed and produced to meet specific requirements.
Information relating to your problem will enable us to make recommendations. Write to

BIWAX CORPORATION

3445 HOWARD
SKOKIE

ILLINOIS

experience pays
let TWS* prepare
your industrial literature

Bob Lander

Electronic Engineering Company

0Ll;

\

of California

*TECHNICAL WRITING SERVICE
McGraw-Hill Book Co.
330 W. 42nd St., N.Y.C.

180 SOUTH ALVARADO STREET

send for information

LOS ANGELES 57, CALIFORNIA
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NEW PRODUCTS

with unique coil construction, offers
reduced temperature rise in miniature size transformers, built to operate in higher ambient temperatures required for aircraft and
missile applications.
Temperature rise as low as 50
per cent of that for comparable
units has been achieved in units
employing the Epseal process, enabling the use of ambient temperatures as high as 125 C without
penalty on size.

THIS IS REPLACED

WITH

»5
SHIELDING BEADS
of nickel -zinc ferrite
FERROXCUBE CORP. OF AMERICA,

* PACKAGED ASSEMBLY CIRCUIT
Erie's new Packaged Assembly Circuit is able to
reduce assembly and labor costs for electronic
component users by simplifying automation. By
employing standard size resistor and capacitor
pins, a PAC module can be assembled simply,
automatically, and economically.
PAC will drastically reduce the number of component insertions in TV, radio, computers, and
other electronic equipments by combining up to
90 components into one PAC module. The illustration above clearly exemplifies how Erie's Packaged Assembly Circuit will clean up and simplify
nearly any printed circuit board. The original
conventional design, at left, contains 44 individual components. The electrically equivalent Erie
PAC design, at right, contains but 16 individual
units-a savings of 64% in the number of
insertions.
Experimental PAC Design Kits have been prepared and are available at a moderate cost. The
5% PAC Kit includes 195 different resistance and
capacitance values, strips, wiring boards, clips,
eyelets, and other material essential for building
complete PAC circuits. The 10% PAC Kit contains
105 values along with the other items, and the
20% PAC Kit has 54 values plus equipment. This
Design Kit is your key to cost savings.
Write for Erie Engineering Bulletin No. 450-1

fflCfaezi
REDUCED COSTS
PAC

requires fewer insertions. Sim-

plified equipment. Smaller chassis

area. Reduced inspections. Fewer
items purchased. Fewer chassis
holes. Simplified chassis wiring.
UNIQUE TERMINAL DESIGN

The Erie PAC terminal provides a
"U"shaped cross section and tapers
in both planes to assure easy insertion, self-adjusting-rigid fit, and
large contact area.

FLEXIBILITY

All Resistance values between

5

ohms and 50 megohms. Wide range

of capacitor temperature characteristics. Parallel and series arrange-

ments readily obtained. Excellent
circuit flexibility thru use of printed
wiring type base.
REDUCED CHASSIS AREA

Chassis area is reduced by use of
the vertical plane design feature. 15
components per square inch.

ERIE

ERIE ELECTRONICS
ERIE RESISTOR

CORPORATION

Morn Offices and Factories: ERIE, PA.
Manufacturing Subs,diones

HOLLY SPRINGS. MISSISSIPPI
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DIVISION

For

LONDON, ENGLAND

TRENTON, ONTARIO

additional information on all items on this page,

35

E. Bridge St., Saugerties, N. Y.
Supply leads in radio, tv and radar
sets often form an easy path along
which an h -f, i -f or pulse signal can
be carried from the output stage
back to the input. A simple capacitive decoupling of the lead will not
always be satisfactory, due to possible parasitic resonances. For the
same reason, an extra series selfinductance will not in all cases give
the desired effect.
Parasitic resonances may be prevented by introducing an ohmic
damping in this inductance. Stringing Ferroxcube shielding beads on
leads increases the lead inductance
so that the lead will act as a h -f
choke and at the same time damp
any signals above a cutoff frequency, dependent upon the material because of the high losses in
the ferrite.
Complete data are given in engineering bulletin FC -5112A.

FERRITE ISOLATOR
is an X -band circulator
CANOGA

CORP.,

Model 6332

Van Nuys, Calif.

Ferrite isolator is a

nonreciprocal waveguide device
used to isolate medium power klystrons and magnetrons from their

use post card on last page.
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ASSEMBLIES
1

It is essentially a modified
polarization circulator employing
permanent magnets and containing
two sets of integral external
dummy terminations. The external
loads are capable of handling
higher powers than internal types
and also make possible the short
length of 2.25 in.

Not only on

loads.

UT SINCE

WE'RE
WITH EXPERIE
IN UNITIZED
ASSEMBLIES
CAN GIVE YOU A
IN SOLVING ANY

Specifications-The isolator may
be pressurized to 30 psi absolute
and will handle 25 kw peak, 25 w
average power over the 8.5 to 9.6
kmc band. The isolation is 10 db
minimum, the insertion loss is 0.5
db maximum and the vswr is 1.35

?
"

itTt

COMPONENT

UCu`trzlf+,

i[6.

;i1t44XI;}!4!A

PACKAGING

e1s;iiI1le

PROBLEMS

maximum over the band. Isolation
over a 7 -percent band is 20 db.

4

AND DO THE
WORK

`

FOR

COST REDUCTION

STUDIO TV CAMERA
priced at $3,500
Thompson Products, Inc., Michigan City,
Ind. Model 320-A studio tv camera
features a 4-unit, hinge -mounted
DAGE TELEVISION DIVISION,

chassis and plug-in hinge -secured
amplifier strips, providing easy accessibility to all components without the need for tools.
Provision is made for 4 lenses
which may be quickly interchanged
from the operator's position.
Adaptable to film use, model
320-A is suited for closed-circuit
ELECTRONICS

-
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For

We have the unique combination of facilities for producing electronic
components, molded plastic parts, metal stampings and embossed
wiring boards, for Electronic and Mechanical Custom Assemblies.
By subcontracting certain basic assemblies to ERIE, you, the manufacturers, can devote more of your engineering time to the design of
new equipments and development of end use systems, and save on
your final unit costs.
Take a close look at your present and future products! Could you
subcontract part of them to our Electro -Mechanical Division and
realize a cost advantage? Or could our experience in unitized assemblies
offer you some of the plus advantages of easier servicing?
Erie Resistor will welcome the opportunity of consulting with you
in analyzing your equipment to take advantage of our facilities. Write
for a copy of Bulletin 460.

ERIE

ERIE ELECTRO-MECHANICAL DIVISION
ERIE RESISTOR CORPORATION
Main Offices. ERIE, PA.
Factories ERIE, PA.
LONDON, ENGLAND TRENTON, ONTARIO

additional information on all items on this page, use post card on last page.
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(continued¡

tv applications in addition to broadcast use.
List price is $3,500.

WESTERN

DIVISION

PASADENA, CALIFORNIA

Combining in one organization a sales, service,
engineering and manufacturing group to better
serve the Western customers of KEARFOTT
COMPANY. Expanded production areas-additional equipment and the latest progressive assembly facility for the production of gyroscope,
control components, navigational systems, radar
components and test equipment.

TEST CHAMBER
altitude simulation type
THE AMERICAN

RESEARCH

CORP.,

Brook St., Bristol, Conn., has
built an altitude simulation test
chamber with a temperature range
of from-100 F to +500 F, without
modification.
The chamber incorporates a 64 -cu
ft test space. It includes completely automatic operation, air
circulation, mercury manometer
calibrated in thousands of feet, and
11

KEARFOTT

universal test sets for
X, Ku and C bands

Low cost testing
with one convenient

unit containing:
Spectrum Analyzer
Power Monitor
Watemeter
Signal Generator
ONE portable unit
does it ail, on the benchor in the field.

KEARFOTT

a safety thermostat to protect heaters against accidental burnout.
The chamber provides accurate
simulation of atmospheric conditions at high altitude under ultrasonic velocities, and the controls
are designed to duplicate the results of rapid changes in acceleration.

new rotation -type
FERRITE ISOLATOR"

The new Ferrite Isolator
is a useful device with

applications such as
oscillator isolation with
the following advantages
to system performance:
Reduces long -line loading

Prevents undesired
frequency shift
172.eln es uniform power
output
Improves transmitted
pulse spectrum

METAL UNIT MOUNT

"Patented

Off COMPANY, INC.
LITTLE FALLS, NEW JERSEY

WESTERN DIVISION

253 VINEDO AVE,. PASADENA, CALIF.

Write or call today for
detailed information
on Kearfott Ferrite

SALES OFFICES
EAStENN OWICS:

components and
Microwave equipment.

302

For

MIDWEST OFFICE:

1378 Main Ave.

188 W. Randolph St.

Clifton,

Chicago, III,

N.

1.

SOUTH CENTRAI OFFICE:

6115 Denton Drive
Dallas. Texas

for vibration protection
ROBINSON

AVIATION, INC.,

Teter-

The K375 all -metal,
lightweight unit mount has been
engineered for vibration protection
of all airborne electronic equipment
used in jet aircraft and winged
missiles. With a low natural fre-

boro, N. J.

additional information on all items on this page, use post card on last page.
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quency of 6 to 9 cps, this versatile
mount is readily adaptable to many
tipplications in which outdated
mounts of the AN8008 type have
been used in the past.
Vibration isolation efficiency is
90 percent at 30 cps and improves
at higher frequencies. Met-L -Flex
resilient cushions are constructed
of stainless steel and are unaffected
by temperature extremes, solvents,
oil, sunlight and ozone. A nonlinear
spring rate and the highest damping is inherent in the all -metal construction of the mount.

..

in South Carolina

speaking of heavy minerals

VITRO'S across-the-board position in atomic energy and
related technologies gives it unusual insight into untapped industrial potentials. From this vantage point, it has
diversified into rare earths and heavy minerals through
association with Crane Co. in the operation of Heavy
Minerals Co.

Heavy Minerals owns large deposits of source materials
for thorium, titanium, zirconium, and rare earth ores near
Aiken, S. C., and Panama City, Fla. A processing plant
under construction at Chattanooga, Tenn., will produce
thorium and thorium compounds, misch metal, rare earth
chemicals, zirconium compounds and related products.
Pechiney of France, holder of many patents in rare earths and
heavy minerals, retains a minority interest in the company.

CRO
priced at $249.50
THE TRIPLETT ELECTRICAL INSTRU-

Bluffton, Ohio, has introduced a new cro, model 3441-A. It
bears a U.S.A. dealer net price of
$249.50. A general description of
the model 3441-A along with its
MENT CO.,

Heavy Minerals' deposits contain a number of heavier rare
earths including europium, gadolinium and yttrium, many
of which are considered important in nuclear development.

There are many projected uses for these products in the
field of nuclear applications for control and shielding, x-ray
sources, capacitors, vacuum tubes, television color tubes and

outstanding features and technical
information will be found in available data sheets.

SYNC GENERATOR
uses phantastron counters
Kearney Villa Road,
San Diego 12, Calif. The APG-4
RETMA sync generator utilizes
phantastron counter circuitry. The
unit provides horizontal drive,
vertical drive, mixed blanking and
composite sync. Phantastron counters, which have been used for
many years in precision timing applications and military radar equip -

catalytic reactions. New and unique production processes by
Heavy Minerals Co. make these products available in
separated forms at high purities and greater quantities.
For detailed information write

HEAVY MINERALS CO.,

an associated company of

KAY LAB, 5725

.r
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CORPORATION of AMERICA

i

261 Madison Ave., New York 16
Research, development, weapons systems

eNuclear

additional information

and process engineering, design

ARefinery engineering, design, construction

Se Uranium mining, milling, processing, refining

Q

Rare metals, rare earths, heavy minerals

G

Ceramic colors, pigments, fine chemicals

on all items on this page, use post card on last page.

303

For Precision Parts with
HIGH THERMAL
SHOCK RESISTANCE

specify

NITS
DIAMo
high alumina ceramics u
with all these highly developed properties, too!

PROPERTIES AVAILABLE

IN DIAMONITE

to 97% AI..4,
to 28,500 p.s.i.
to 49,500 p.s.i.
to 500,00 p.s.i.
.23
.25 Izod
to 3.82
Pore Volume
less than 1%
Softening Temperature 1850°C
Thermal Conductivity .02 /ca{/se%m%cm/°C.
Average Co -efficient
Thermal Expansion
cm/cm/°C _
.25°/700°C 7.30106
Volume Resistivity, jj (250°C 2.0x10"
500°C 1.3x10"
Ohms per CM'
Te Value
Vol. Res. 1 megohm over 1,100°C

Composition
Tensile Strength
Modulus of Rupture
Compression Strength
Impact Resistance _
Specific Gravity

Precision hard soldering and
/
brazing by induction heating
imposes brutal punishment on
the material used for positioners.
Hundreds of times a day, day in
and day out, it is heated by
contact with the work at temO
peratures over 1000°F, then air
quenched as the next set-up is
Dielectric Constant
100ry 8.77
G, 25°C
being made.
Dielectric Loss
25°C 10"N .0009
Factors
Diamonite's great thermal shock
Hardness
Mohs -i
Water
Absorption'
Absolute Zero
temresistance, high softening
Thermal Shock
perature and low co -efficient
Resistancet
over 1,000°C
hours immersion
Determined Electrically after
of thermal expansion meet the
water.
Withstands repeated healing
this temperature
exacting requirements of this
without
strength.
gruelling service with a large
factor of safety.
These unique qualities and the
other highly -developed physical and dielectric characteristics of
Diamonite, as shown in the table above, offer many opportunities
for more efficient design and performance in the field of electronics.
If you require precision parts with any combination of these properties,
Diamonite's electronic and ceramic engineering staff and product
development facilities are at your service in working out the details
of your application.
Send your prints and. specifications to
K

(continued)

NEW PRODUCTS

ment, assure reliable and continuous trouble -free operation.
All critical pulse widths are delay line controlled thus obviating any
possibility of any incorrect sequence since all are derived from
the same source. The entire composite sync signal is formed in one
circuit. All rise and fall times are
identical as equalizing, sync and
serrated vertical sync pulse since
all are generated by the same new
bistable multivibrator. The generator may be locked to line, locked
to internal crystal or triggered externally. Phase control is provided
on the line locked position. The
unit is available for either rack
mounting or as a portable unit.

-

9

-

48

in

and air quenching

to
loss of

Visit the Diamonite Exhibit
WESCON SHOW
Booths 1227, 1228, Pan -Pacific Auditorium
Los Angeles, August 21, 22, 23, 24

products di-srision
U. S. CERAMIC
Canton 2. Ohio
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TILE COMPANY

ADF UNIT
weighs only 19.1 lb
AIRCRAFT RADIO CORP., Boonton,
N. J., has announced a miniature
automatic direction finder or radio
compass, weighing 19.1 lb. Type 21
adf unit is a 3 -band superheterodyne receiver, complete with power
unit, receiver, control unit, indica-

additional information on all items on this page, use post card on last page.
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(continued)

tor, loop, loop housing, and all connectors. It is designed for use in
all types of aircraft.

What It Does-The type 21 provides reception of and direction on
1-f range and broadcast stations in
the 190 to 1,750 kc spectrum. A
hermetically sealed loop assembly
which penetrates only 1i in. beyond
the skin of the aircraft is used.
The unit has provisions for compensation of as much as 25 degrees
of compass error from local field
distortion. Installations may be
single or dual.
The new adf was designed for
reliability, serviceability, power
drain and stability under adverse
environmental conditions and power
supply voltage change.

3

BOURNS
SEW

Bourdon tune

pressure transducers
-a

designed for

WATT SIZE
9/16'

x

complete line

1/4'

high

range-

with stainless steel
or beryllium copper

ACTUAL SIZE

construction.
actual size

TINY RESISTORS
the 3-w axial -lead type

Bourns-designer and manufacturer of its own Bourdon tubes-now brings this
proved component to absolute and differential pressure potentiometers. Three instrument models are provided for an extensive range of applications.

OHMiTE MFG. Co., 3677 Howard St.,

Skokie, Ill. The tiny 3-w axial lead
vitreous enameled resistor is now
available in a wide range of resistance values, from 1 to 10,000 ohms.
It is only in. in diameter and
in. long.

Model 704

Differential Pressure Potentiometer-for corrosive fluids

This unit has a stainless steel Bourdon tube and fittings,
to withstand fuming nitric acid and other corrosive fluids.
All mechanical joints are Heli-arc welded. The instrument will
measure differential pressure between two high pressure sources.

e

Other Features-These resistors
are simple to mount by their tinned
wire leads and occupy small space
because of the absence of mounting
brackets. Axial -lead resistors, particularly the small sizes, are especially suited for printed circuits,
terminal board, and point-to-point
wiring applications.
The small resistors are wire wound units with steatite cores and
a special -formula, vitreous -enamel
coating. The resistance wire and
terminal lead are both welded to
the end cap, thus assuring perfect
and permanently stable electrical
connections.
All parts of the resistors are
thermally balanced, so as to expand
and contract as a unit. This enables the resistors to stand up
ELECTRONICS

-
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Model 705
Absolute Pressure Potentiometer
This absolute pressure potentiometer measures pressures
in ranges of 0.100 to 0-1000 psia-extending the range
of Boums Aneroid Capsule instruments.

Model 706
Differential Pressure Potentiometer-for non -corrosive fluids

The Bourdon tube in

this high range instrument is made
of berryllium copper for use with non -corrosive fluids.
With the low pressure port vented to the atmosphere,
this unit can be used as a gage pressure instrument

a durable stainless steel case... compact
configuration... excellent linearity, resolution and hysteresis.

All models have

The rugged linkage system and Bourdon tube assembly
provide excellent shock, vibration and acceleration characteristics.
All models are now in quantity production.

Write for new literature.
COPR. Bt

additional information on all items

OURNS LABORATORIES
General Offices: 6135 Magnolia Avenue Riverside, California
Plants: Riverside, California-Ames, Iowa

on this page, use post card on last page.
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2O,OOO IN SALES SAVED

w

under high operating temperatures
without loosening of terminals or
cracking, and subsequent entrance
of moisture.

by a
CHICAGO STANDARD

STOCK
TRANSFORMER
For Reeve Electronics, Inc.,
of Chicago, Illinois
GENERATOR
delivers random pulses
E.
48th St., New York 17, N. Y. Model
422 completely transistorized, portable random pulse generator is designed for use in radiation and
electronic laboratories, and for field
testing of radiometric equipment.
The 6 -lb unit delivers random
pulses at a controlled rate from 10
to 1,000 pps. It operates for over
100 hr from 4 standard 1h -v flashlight batteries, at 5 my to 5 y output, from a 100 -ohm impedance
source.
The random pulse generator
comes in a 9 -in. by 7 -in. by 6 -in.
case and the price is $199.50.
UNIVERSAL ATOMICS CORP., 19

Reeve manufactures custom-made, high frequency heating equipment, including a device to eliminate hand retwisting and retinning of cut standard wire.
It applies a high frequency pulse to the point at which the wire is to be cut,
forming a solid bundle of the wire strands that resists the strain of cutting
and stripping.
Normally sold individually, Reeve received orders for fourteen of these units
-all with firm delivery dates within a five week period. All parts could be
obtained in time, except for one special choke. This stumbling block was removed, however ... when they found that Chicago Standard Transformer C-1414
and was immediately available from stock.
met the required specifications

...

LET CHICAGO STANDARD

RESULT:

Reeve was able to meet their customers' delivery deadlines. This
would have been impossible if
they had to wait for the production of a "special" transformer.

STOCK TRANSFORMERS
SOLVE YOUR

TRANSFORMER
BOTTLENECKS

[g'7'PnI

The latest Chicago

Standard catalogs
listing over 1100
stock transformers
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CHICAGO STANDARD
TRANSFORMER

H -F OSCILLOSCOPE
magnifies 100 times

corporation

HEWLETT-PACKARD CO., 395

3501 Addison Street

Chicago 18, Illinois

Export Sales. Roburn Agencies, Inc.
431 Greenwich St, New York 13, 4. Y.

additional infcrmation on all items

on this page, use

cs,'

Page

Mill Road, Palo Alto, Calif., has
announced model 150A, a new 10 mc oscilloscope that magnifies 100
times. The d -c to 500 kc horizontal

card on last page.
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amplifier provides sweep magnifications of 1, 5, 10, 50 and 100 times,
which together with the special
horizontal position control offer a
means of fine adjustment and examination of any 10 -cm portion of
the magnified range. Full sweep
range is 0.02 µsec per cm to 15 sec
per cm.

Other Details

-

Triggering may

be internal, external, or from the
line voltage on positive or negative
level and slope. Sweep circuit may
also be set for a triggered -single

sweep.
The main vertical amplifier has a
pass band from d -c to 10 me with

optimum transient response and
rise time less than 0.035 µsec. A
fixed delay of 0.25 µsec permits
viewing the leading edge of the signal triggering the sweep. The
vertical amplifier is driven by plugin vertical preamplifiers of shallow
drawer construction for optimum
accessibility and maintenance.

Fast, positive insertions
in automatic assembly
The only completely

insulated ceramic disc
capacitor. Breakdown
to ground in excess
of 3000 V D. C.
Unaffected by extremes

C -BAND

of vibration; by ozone,
salt water, or any
known acid or solvent
at room temperature.
Leads dimensioned to
meet automation
standards.

MAGNETRON

miniature type
BOMAC LABORATORIES, INC., Beverly, Mass. The BL206 miniature
C -band magnetron is ruggedly built
and will withstand shock stresses
of 10,000 g longitudinally and 1,000
g laterally. Tuning is adjustable
by a set screw to produce high precision tuning throughout the frequency range. The tube is manufactured as a complete package unit
-no accessory equipment ' is required. Frequency drift is less
than 0.05 me per deg C. Operating
time is 7 sec; weight, 6.5 oz; dimenELECTRON ICS

-
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Centralab
Molded Disc
Ceramic Capacitors
C> Thickness,

diameter, and lead spacing
always exact-for trouble -free feeding.
<> Leads always on perfect center line
never offset.

-

Lead strength greater than the
tensile strength of No. 20 wire
leads can't pull out.
Clearly labeled to avoid confusion and
mistakes, in either machine- or hand insertion. Stamped with capacity,
voltage, rating and tolerance.

-

Write for engineering bulletin EP-48,
for detailed technical information.
A DIVISION OF GLOBE -UNION INC.
914G East Keefe Avenue
Milwaukee 1, Wisconsin
In Canada: 804 Mt. Pleasant Road. Toronto. Ontario

D-2256

r

er

VARIABLE
RESISTORS

ENGINEERED
CERAMICS

additional information on oll items

SWITCHES

on this page. Lse cost card on lest page.

PACKAGED
ELECTRONIC CIRCUITS_

CERAMIC
CAPACITORS
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sions, 3 in. high and
diameter.

11

in. in

upertéster

e,

The CTI Supertester is an automatic, precision instrument for production testing,
foult analysis, and preventive maintenance. It checks electronic and electrical
products more completely and in a fraction
of the time required by present methods.

Providing complete flexibility and rapid
interchangeability between products, the
Supertester can be programmed for any
combination or sequence of the following

TRANSFORMERS
in standard MIL cases

measurements:
Impedance
Resistance

A -C Voltage
D -C Voltage

TRANSFORMER

CO.,

150

Leakage

UNITED

Continuity

Varick St., New York 13, N. Y.
Seventeen new hermetic sealed filament transformers are conservatively designed to exceed MIL -T-27
specifications and to provide a maximum of reliability through low temperature rise and high insulation
safety factors. For maximum versatility in application, these units are
provided with 105/115/210/220 y
primaries as well as bearing both
military and industrial ratings.
Units range from 6.3 v, 0.6 ampere
output to 5 v at 75 amperes and
from 1,500 to 21,000 v test.

REDUCE TEST COSTS
Requiring only an untrained operator, the Supertester
frees valuable technical personnel for specialized work. One

Supertester is the equivalent of
of custom built, single
product testers, or a benchful of
precision bridges and meters.
a series

SPEED PRODUCTION
Complex circuits, gain
and frequency measurements,
all
involved relay operations
are checked at the rate of 180

-

tests per minute. Hours of manual test procedure have been reduced to minutes. Time is not
wasted checking good units.

INCREASE PRODUCT QUALITY
Accurately checking

every production unit against
design values and tolerances, the
Supertester does not overlook
tests or pass questionable circuits. Original specifications are

tirelessly and rigidly adhered to.
Instead of checking only the
essential circuit parameters, the
Supertester tests equipment completely, quickly, and at far less
cost.

Proved in Use:
The Supertester is being used daily by
a number of the nation's leading manu-

facturers. Their testing applications include printed circuits, telemetering units,
guided missile circuitry and pre-flight
tests, and aircraft electronic equipment.

Whatever the problem, rigid test specifications, high production rates, or reducing test costs, automatic testing is
the solution, and the CTI Supertester has
proved itself to be the efficient, money
saving means to this solution.

at Booth No.
Los Angeles.
In
Wescon
1065 during

See this equipment

ilLOLOR TELEVISION INCORPORATED
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SPAGHETTI TUBING
made from Teflon
PENNSYLVANIA FLUOROCARBON CO.,

INC., 1115 N. 38th St., Philadelphia
4, Pa. A wide range of sizes of

spaghetti tubing made from Teflon
is now being offered. It has good
dielectric strength (500 to 1,000 v
per mil) lowest dielectric constant
dissipation factor
and
(2.0)
(0.0002) of any solid dielectric;
and no change of electrical proper-

additional information on all items on this page, use post card on last page.
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ties with temperature (-100 C to
+250 C) or frequency (60 cps to
100 mc). The tubing is not affected
by moisture.
The spaghetti made from Teflon
is used for instrument tubing,
sheathing for several wires, and
with bare wire as a replacement for
hook-up wire insulated with Teflon.
Assembly of aircraft and communication electronic equipment is
speeded up when Teflon is used because it simplifies the soldering
technique since Teflon is not
harmed by the hot barrel of the
soldering iron.

The most

complete line
of Ceramic Trimmer Capacitors

MICROWAVE LINK
for color television
LAMBDA - PACIFIC

Eight standard types.
Special designs engineered
to specifications.

ENGINEERING,

Arminta St., Van Nuys,
Calif., has available a new color tv
microwave link, convertible from
0.1 w to 1.0 w. It is a companion to
the widely used 1.0-w ,Lambda link.
It has a frequency range from 5.9
to 7.2 kmc, and is available with
program channel. Further information is available from the manufacturer.
INC., 14725

All units rated
600 V. D. C. W.,
1500 V. D. C. test

Capacity range from
.5 to 125 mmf.

Small size-light weight

Power factor less than
0.2% at one megacycle

All units easily adjusted. Full capacity
range is obtained with 180° rotation. Equal
stability is maintained at any position from

For further information,
write for Technical Bulletin

LEVINTHAL ELECTRONIC PRODUCTS,

.42-101R1.

Fair Oaks Ave., Red-

wood City, Calif.

Developed as a
bombarder power supply for high power klystrons, this unit provides
up to 3 amperes at 4,000 v with
0.1 -percent ripple. The d -c supply
is isolated 50 kv above ground.
Voltage is continuously variable
ELECTRON ICS

Lightweight rotors always in balance
and under heavy spring pressure. Provide
excellent stability under vibration without
special locking device.

minimum to maximum.

POWER SUPPLY
for high -power klystrons
INC., 2760

Rotors and stators ground optically flat, to
insure dependability and accurate retrace.

-
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THE A. W. HAYDON CO. SPECIAL TIME DELAY RELAY
never gives in to severe vibration, shock or sustained acceleration.
Positive detent arrangement maintains time setting under all
conditions. Large adjusting knob facilitates changing of time
setting. Stepless clutch drive minimizes clutch error.

SPECIFICATIONS
1.* Voltage
2.

3.
4.

Range: 24.29 Volts DC at 68°F.

Accuracy over Calibrated Range of adjustment:
(a) ±0.1 second or ±1% of setting, under condition
(b) ±0.15 second or ±2% of setting, over wide

temperature range.
Meet Military Specs. for temperature, altitude,
fungus, salt spray, radio filtering.
Vibration: 5-55CPS with total excursion 0.060".

Current ratings at
1.

Motor25

sand and dust,

2.

-

Time delay period can be adjusted in 2/10 second increments
over range of 0.2-30 seconds.

meted whete, pettfdwwma

povcaNwewwto

00

cJ¡e
(Catalog
on

Request)

a,1N, MAYDON
235 NORTH ELM STREET, WATERBURY 20, CONNECTICUT
Design and Manufacture of Electra -Mechanical Timing Devices

310
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v a -c

at

70 amperes.

Also included are facilities both
to meter and control remotely a
50 -kv d -c power supply for provid-

ing beam voltage to the tube. The
unit is completely interlocked and
designed for interlocking with
auxiliary external units. Power
input is 230 v, 3 -phase, 60 cps at
about 5 kw per phase.

temperature:
3. Contacts
Clutch1.0 Amp inductive
200 Milliamps

29 Volts and room

Milliamps

1.

over the 0 to 4 -kv range.
Included in the supply is provision for filament power to 6 filaments each insulated at 50 kv from
ground and each variable up to 6

TRIMMING POT
with solder -lug terminals
BOURNS LABORATORIES, 6135 Magnolia Ave., Riverside, Calif., has
announced the model 130 subminiature Trimpot with solder-lug
terminals and a high usable potentiometer range of at least 98
percent. Designed for use where
wire -to -wire splicing is not convenient or practical, it permits
wiring direct to the instrument,
using simple soldering or dipsoldering techniques. The unit is

additional information on all items on this page, use post card on last page.
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screwdriver adjusted over 25 turns.
It is available in 11 standard resistances from 10 to 20,000 ohms
in resolutions ranging from 2.0 to
0.02 percent.

RADIO

INTERFERENCE
AND FIELD INTENSITY

measuring equipment
Stoddort equipments ore suitable for making
interference measurements to one or more of

i

the following specifications:

AIR FORCE-MIL-1.61816

150 kc to 1000 mc

TRANSFORMERS

BuAer-MIL-I-6181

used with power supplies
STERLING TRANSFORMER CORP., 297

North 7th St., Brooklyn, N. Y., has
available a line of transformers for
use with electronically regulated
power supplies. These transformers
are especially designed to allow for
the drop across the series regulator
tube. They and their associate
filter chokes are available hermetically sealed for military application as well as in commercial
end -bell versions.

B
NM -10A (AN/URM-6B)
14 kcs to 250 kcs

150 kc to 1000 mc
BuShips-MIL-1.16910A (Ships)
14 kc to 1000 mc
SIGNAL CORPS-MIL-I-11683A

150 kc to 1000 mc
SIGNAL CORPS-MIL-S-10379A
150 kc to 1000 mc
The equipments shown cover the frequency
range of 14 kilocycles to 1000 megacycles.
Measurements may be made with peok, quasi

NM -20B (AN/PRM-1A)

150 kcs to 25 mcs

peak and average (field intensity) detector
functions.
F.C.C. PART

15-Now

in effect, the revised

F.C.C. Part 15 places stringent requirements

upon radiation from incidental and restricted

NM -30A (AN/URM-47)
20 mcs to 400 mcs

radiation devices. Stoddart equipment is suitable for measuring the radiation from any
device capable of generating interference or
c -w signal within the frequency range of 14 kc
to 1000 mc.

Write Stoddart Aircraft Radio Co.,
Inc., for your free copy of the new
revised F. C.C. Part 15.

NM -50A (AN/URM-17)

375 mcs to 1000 mcs

Stoddart NM-4CA s an entirely new radio
interference -field intensity measuring equipment.
It is the commercial ecuivalent of the Navy type
AN/URM-41 and is turable over the audio and
radio frequency range d 30 CPS to 15 kc. It performs vital functions never before available in a
tunable equipment covering this frequency range.
Electric and magnetic -fields may be measured
independently ove' t-iis range using newly
developed pick-up devices. Measurements can be
made with a 3 db bandvídth variable from 10 CPS
to 60 CPS and with a 15 kc wide broadband
The

BATTERY CLIPS
for transistor circuits
THERMIONIC

CAMBRIDGE

CORP.,

Cambridge, Mass., has announced
two new silver-plated battery clips
for use with transistorized circuitry. They have been designed
to lock simply yet stand up and
remain secure even under extremely
rough handling. They feature a
positive low resistance contact.
The silver plating resists corrosion
even under battery leakage.
The clips mount simply with only
ELECTRONICS
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characteristic.

STODDART

444o CO., fix

6644-A SANTA MONICA BLVD., HOLLYWOOD 38, CALIFORNIA

additional information on all items on this page,

use post card on last page.
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two rivets or eyelets, and are primarily intended for use on one or
two cell mercury batteries. Their
ready application to transistor circuits, printed or otherwise, provides the answer to many battery securing problems.

PERFECTLY FUSED BOND
DECADE INDUCTOR
high in performance

eliminates "leakers"
The single terminal hermetic seals shown here are among the most
widely -used of literally hundreds of designs of Stupakoff Kovar
Hard -Glass designs.
At the right is a typical cross-section
KOVAR
showing how hard glass and Kovar
ALLOY
alloy are intimately fused in an oxide
bond that forms a true hermetic seal.
Because the thermal expansion of
Kovar exactly matches that of hard
borosilicate glass, Stupakoff Seals are
free from strain over the entire working temperature range.
IT
Principal sizes available are:
Dimension A
Over-all length
220 in. to 3k6 in.
Dimension B
Flange to lead end ..,..., .110 in. to 2 % in.
Dimension C
Cup diameter:....,, ....., .119 in. to .625 in.
Dimension D
Terminal diameter.... .015 in. to 36 in.
Special sizes can be made if desired.

5333 W. Washington Blvd., Los Angeles 16, Calif.
Relatively small in size, reasonable
in price, but high in performance,
the model 100 decade inductor will
serve as a convenient circuit element wherever a variable inductor
is needed.
Covering the inductance range
of 10 mh to 9.99 henries in steps
of 10 mh, it measures only 2 by
31 by 61 in. (excluding knobs and
terminals). The high Q inductors
used in the decade inductor are
adjusted to a tolerance of -± 2 percent.
Complete specifications, which include a -c and d -c ratings as well as
typical Q curves are available on
request.
COAST COIL CO.,

Terminals may be solid or tubular,
'with plain ends, or with flattened and
puncbedÇor hook ends, as shown in
the photograph.
WRITE for catalog 453A, which
gives complete data and dimensions
of all standard Stupakoff Kovar Hard Glass Hermetic Seals.

Stupakoff
DIVISION OF

Representative terminal designs are illustrated above.
Writeizte

s

Dept. E

LATROBE,
PENNSYLVANIA

The CARBORUNDUM Company

MINIATURE RESISTOR
ceramic shell type
REON RESISTOR CORP., 117

Stanley

Ave., Yonkers, N. Y., has in produc312

For

additional information on all items on this page,

use po st card on last page.
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tion a silicone-sealed ceramic shell
type resistor. The miniature precision power unit, compact and selfsupporting, is resistant to humidity
and salt spray military tests.

Advantages-Ideal for terminal
board or printed circuit mounting,
the ceramic shell offers uniform
outer dimensions and is unaffected
by abrasion and rough handling. It
can be close mounted while the
outer shell is completely insulated
and has high dielectric strength.
The component is also sealed in non hygroscopic military grade steatite
shells.

Specifications

-

Also featured
are : low temperature coefficient of
±0.00002 C, wide ohmic range of
0.1 to 55,000 ohms, tolerance of
5 percent to 0.05 percent, and it
exceeds MIL -R -26B characteristic
G specifications.
Unusual stability is achieved by
special design and for maximum environmental protection Reon employs a silicone seal of special flexible formulation.

To ueehzi

eemaintepcutr...

is THERMAL SHOCK giving you trouble?
Stupakoff offers a number of ceramic bodies providing
exceptional resistance to thermal shock, the most outstanding being STUPALITH, which has withstood over a
hundred cycles from 2000° F to liquid air without harm.

are HIGH TEMPERATURES your problem?
Components formed of selected Stupakoff Ceramic Materials will withstand extremely high and prolonged temperatures, without deterioration, even in the presence of many
corrosive gases and materials.

would PRECISION -MADE CERAMICS
help speed your production?

UNIVERSAL POT
speeds readings
4934 Stenton Ave., Philadelphia 44, Pa. Type
K-3 universal potentiometer has a
LEEDS & NORTHRUP Co.,

reading window that centralizes 3
or 4 dial readings into one single
row of digits plus a scale value.
Used for measurement of d -c voltage, the instrument has applications in precise temperature measurement, calibration of meters,
calorimetry and precise voltage
measurements.

Other Features-The instrument
circuit is guarded against static,

Stupakoff specializes in the mass -production of precisionmade ceramic parts and components. Tolerances of
± 0.001 in. are not unusual. Their use in assemblies of
electrical and electronic equipment sharply reduces
assembly costs, and assures correct functioning of the
equipment in service. This precision is particularly valuable in miniaturized assemblies.
Write for the new Stupakoff Ceramic Data Chart
Write Dept.

E

LATROBE,

DIVISION OF

PENNSYLVANIA

The CARBORUNDUM Company

leakage and effects of high humidity. Thermals usually generated
during measurement are eliminated
ELECTRONICS
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by the use of a new measuring circuit. An auxiliary potentiometer
circuit and connections provide
selection of reference potentials to
permit use as double potentiometer.

iAoe& 6e

one!

teifitout

I
I

MII

ALTERNATE CONNECTOR
TYPE

N TO ACCEPT

UG-21 B/U ATTACHED
RG-9A/U CABLE

-

CABLE
RG

-9A/

19

r32

9
132

132

RESOLVER
for missile guidance
DIEHL MFG. Co.,
Somerville, N. J.

I

MIS

8

U4 DEEPTAP

5 MTG. HOLES

I

1

4

32

2 15
16

OUTLINE DRAWING MODEL 575N DOUBLE COUPLER

WHEN YOU GUILD MicroMatch
Directional Couplers into your transmitters, you add an invaluable feature
at extremely low cost positive confirmation of transmitter performance.
Your customers stay sold by the coupler's continuous RF Power indication.
Its VSWR monitor, in addition, stands watch over your
customer's transmission line and antenna.
Now incorporated in most modern Government and
commercial transmitters, MicroMatch Directional Couplers
produce an output essentially independent of frequency
over the range of 20 to 2000 megacycles. Couplers are
adjusted to produce full scale meter deflection at power
levels of 1.2 watts to 120 KW. Accuracy of power measurements is plus or minus 5% of full scale. For complete details
on the MicroMatch line of monitoring equipment, write
for our 50-page catalog.

-

WHEN MICROMATCH IS GUILT

TIME DELAY RELAY
offers high capacitance
E. V.

314

M. C. JONES ELECTRONICS CO., Inc.
BRISTOL, CONNECTICUT
For

A new, size 11,

IN -

YOU KNOW WHAT'S GOING OUT

oies

Finderne Plant,

high accuracy induction resolver
with a total functional error of
0.05 percent has been announced.
Designed to meet the environmental
requirements of the Armed Forces,
the new resolver is completely machine wound. When both the rotor
and the stator are machine wound
the uniformity of the product yields
high performance quality. Further,
the resolver has a high input impedance, permitting an excitation
voltage of 110 y a -c at 400 cps.
The new resolver can function
at a 70,000-ft altitude without pressurization. To enable design engineers to easily adapt it to their
applications, the component is provided with a pin -type base and
mating connector.

IjÌ1

#6-32

32

9

11
111111111

NAYBOR

LABORATORIES,

30

Manorhaven Blvd., Port Washington, N. Y. Type TD310 offers a
high capacitance time delay relay.
Maintaining all the high resistance

additional information on all items on this page, use post card on last page.
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advantages of the company's air
dashpot time delay relays, the unit
affords spdt, contact rating of 10
amperes at 125/250 v a -c or 30 v
d -c inductive. Contact ratings are
in accordance with MIL -S-6743 and
MIL -S-6744. Life, under certain
conditions, can be offered to exceed
10 million operations.

rborne fan

-

Other Specifications
Physical
dimensions are 1 by 2 by 2i in.
high for open chassis mounting.
Weight is less than 4i oz.
This unit is also available hermetically sealed in dry nitrogen to
withstand altitudes to 70,000 ft.
Standard temperature range -55
C to +85 C, but units are available
in the range of -65 C to +125 C.

A -C VTVM
a low -frequency instrument
SHASTA DIVISION, Beckman Instruments, Inc., P. 0. Box 296, Station

oz. net weight
2"

A, Richmond, Calif. Model 204 a -c
vtvm is designed specifically for ac-

curate measurements of a -c voltages from 0.03 to 300 v full scale
in the 1-f range of 2 cps to 300 kc.

Features

.

-

It has a regulated

3

cps -150 kc;

-300

± 3 percent, 3 cps

±- 5 percent, 2 cps
kc.
Input impedance is 10 megohms,
3 v to 300 v; 2.6 megohms, 0.03 v

250 kc;

ELECTRONICS
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11/2" LONG

PENDING

30

úl

200 VOLT

32.

115

z

400 CPS

36

21,000 RPM

S

400 CPS

power supply, a large easy -to -read
6 in. meter which provides an effective scale length of 84 in., an illuminated range selector switch
which displays only the range that
the operator is using, and a unique
mechanical construction.

Specifications-Accuracy is ±i
db from 2 to 3 cps; ±2 percent,

DIAMETER

PATENT

i.

VOLT

36 WATT

WATT
L

o

25

50

75

I'D

VOLUME-CFM
WRITE FOR ROTRON CATALOG SHEET #50201-1

ROTRON

ROTROM mfg. co., inc.
SCHOONMAKER LANE

WOODSTOCK

4

NEW YORK
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New! And Outstanding!
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to

1 v. Output impedance is less
than 25,000 ohms. Price is $175.

RATIO TRANSFORMER

LABORATORY -PRECISION

features high accuracy
GERTSCH

INC.,

PRODUCTS,

11846

Mississippi Ave., Los Angeles 24,
Calif., has introduced a new series
of standard ratio transformers
known as the Radiotran model 10,
with a terminal linearity of 0.001
percent. Model 10 has improved
accuracy over previous Gertsch
standard ratio transformers, plus
reduced size (a 3i -in. by 19 -in. rack
panel) .
Ease of read-out and both front
and rear input and output terminals
are featured. Model 10 operates
over the frequency range of 50 to

Electronic Instruments
supplies a variety of electronic equipment to the British
Government and Armed Forces of the British Empire. All Advance
instruments are precision -engineered and functionally designed to provide
many years of accurate, trouble -free service, even under difficult conditions.
ADVANCE

PROFESSIONAL INSTRUMENTS AT MODERATE COST
ADVANCE RF Q -Meter
Priced right, the Laboratory 0 -Meter, Model
T -1/E,

incorporates an overload -proof VTVM
indicator. Model T -1/E measures Q, Inductance, Capacitance, and Power Factor at frequencies between 100 Kc and 100 Mc, in six
ranges. The frequency oscillator has an accuracy of ± 1%. OUTSTANDING SPECIFICATIONS;
Tuning capacitor, calibrated in three scales,
indicates Capacitance, 40 to 550 mmfd, ± 2%;
Zf (ohms, Mc) 4,000 to 300, ± 2%; Lf2
(uH, Mc) 600 to 50, ± 2%. Q is measured
in two ranges, 10 to 100, and 40 to 400,
with an accuracy of ± 5^1. Only $249.50

3,000 cps.

ADVANCE VHF Generator

llighl\ versatile, the ADVANCE VHF Signal
Generator, Model D-1/DNA, covers 10 to 300
Mc in six ranges with an accuracy of ± 1%,
e nd offers both square and sine wave modulation, with direct calibration. Output voltage,
obtained through 75 -ohm transmission line, is
continuously variable from 1 uy to 100 my
and is calibrated in both uv and db. Accuracy: 10 to 150 Mc. ± 3 db, ± 1 uv; 150 to
300 Mc. ± 4 db, ± 2 uv. Output is modulated 30% (± 3 % ) by a 1,000 cycles sine
wave (± 100 cycles) or by a 1,000-cycle
square wave (± 100 cycles.) Only $395.00

GEAR HEAD
used with size

8

motors

BOWMAR INSTRUMENT CORP.,
:Model 1.2/N A meets the need for a highly
accurate Audio Generator with low distortion.
Covers the range from 15 to 50,000 cycles in
three bands, with an accuracy of ± 2%, ± 1
cycle. The output is continuously variable
into 600 ohms: 0.1 mw to 1.0 watt (0.25 to
25 volts) ± 2 db. Maximum into 5 ohms,
better than 1 watt. Total harmonic distortion
and hum content above 100 cycles is less
than 2% at rated output, or less than 1%
at 0.1 watt.
Only $149.50

is

Attenuators cover the frequency spectrum from audio to
UHF. Model A-38 provides four 20 db steps of attenuation and is useful up
to 300 Mc. Model A.55 is designed for extreme accuracy in its RF to VHF
range. Model A-57 is an absolutely linear device for operation in UHF range.

WRITE TODAY FOR COMPLETE SPECIFICATIONS
Sole Agents for the United States

9
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21-39 44th Dr., L.I.C. 1, N.

1

in. long.

Four

ADVANCE Precision

FISHER RADIO SALES CO., INC.

2617

Pennsylvania St., Ft. Wayne, Ind.,
has announced an ultraminiature
precision motor gear head weighing
1i oz. The 750 -GH gear head, designed for adaptation to size 8
motors, measures 0.750 in. in diameter, and, in its solid -type model,

ADVANCE Audio Generator

Y.

through-bolts

make

it

adaptable to specially tapped size 8
motors without the use of adapter
plates or other accessories, thus
eliminating extra weight and removing another variable from the
electromechanical assembly using it.
Assembly operations may also be

additional information or all items on this page, use post card on last page.
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MAGNETIC
ATERIAL?

simplified when the direct mounting
method can be employed.

Uses-Principal applications include missile control systems, where
weight, performance and size are
critical; servomechanisms; aircraft
control equipment; indicating devices; computers and other precision electromechanical instrument
applications.

PRECISION RESISTOR
completely encapsulated
EASTERN PRECISION RESISTOR CORP.,

677 Barbey St., Brooklyn, N. Y.

Designed to meet the requirements
of MIL -R-93 characteristic A, this
subminiature precision resistor is
completely encapsulated. It measures 0.150 in. in diameter, in. in
length.

Design-A new method of mechanically attaching the axial leads
to the winding form eliminates the
possibility of leads being pulled out
during use. This new design also
allows for a much greater winding
area.
Values up to 500,000 ohms are
available with tolerance as close as
0.01 percent. Resistor style NS6AV will dissipate 0.1 w at 125 C
with no derating.

Croloy Magnetic Ceramic

From the simplest to
the most elaborate radio cores and tuning slugs and TV deflection
yokes and flyback transformer cores, you can bank on Crowley, the
pioneer and specialist. For Croloy is available in the widest variety
of designs, sizes and metallurgical bodies to meet your standard or
special electromagnetic specs. Magnetic materials from TV antenna
cores to Magnetic Cabinet Door latches.

CROMAG MAGNETS
for permanentmagnets available in wide variety of shapes,
produced by the outstanding powder-iron ceramic "know-how." Available in extruded
lengths as rods, tubes, square, rectangular or
any desired symmetrical shape. Also pressed.
A ceramic-magnetic material

Unlimited applications.

CROWLEY POLYIRON
...

Easily molded to any
For VHF and UHF
shape. At microwave frequencies, it provides
permeable dielectric of exceptionally high
attenuation. Readily machined with reasonable
care and proper equipment.
a

&tie(é «4'

Crowley pioneering is now backed by Aerovox research, development and expanded production facil¡ties. And all at your disposal. Send us your powder -iron problems and requirements.

CONTROL THYRATRON
with 3 different bases

A

GENERAL ELECTRIC CO., Schenectady 5, N. Y., has available 3 new

types of its 6.4 -ampere negative
control characteristic thyratronELECTRON ICS
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EROVOX CORPOR,4T/ON

CROWLEY
DIVISION
üa

In

ONE CENTRAL AVE.
WEST ORANGE, N. J.

Canada: AEROVOX CANADA, LTD., Hamilton, Ont.

F.pn,r Ad Au,

additional information on all items on this page,
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Free booklet tells how

to...

Add our brains and
machines to those
you have now...

ar,
.atTel aScamCtiqº o c eTbtie...
,.
itltary optical a

Is

GL-6807, GL -6808 and GL -6809. All
incorporate element and envelope
construction designed to provide
maximum cooling to eliminate ma-

jor causes of inoperation resulting
in loss of factory time and possible
damage to equipment.

Base Connections-The GL -6807
has a pin -type base and can be used
interchangeably with the GL -5545.
The GL -6808 has flexible flying
leads and the GL -6809 is made with
spade lug terminals extending from
the base.
Because they carry high commutation factor ratings they are particularly suited to motor control
and other inductive load circuits
without cushioning. Their ability
to operate over a wide ambient
temperature range (-55 to +70 C)
and a quick -heating cathode (1
minute) are useful features in industrial applications.
Maximum average cathode current is 6.4 amperes and fault current, 1,120 amperes. Maximum
negative control grid voltage before
conduction is -250 v; and during
conduction, -10 v. Maximum positive control grid current is 0.20
ampere with the anode positive and
0.10 ampere with the anode negative.

.

"
Putts
AMEICO,ed

INC.:2t+i9rGYacau ta

You can avoid the pitfalls and problems of plant expansion,
yet increase production and cut costs, by putting our experience,
equipment and varied skills to work for you. We're equipped to handle
the most complex jobs from drawing board stage to final environmental
testing. New free booklet describes our facilities, shows our products,
names our customers. Write for yours today.

MECHANICAL DIVISION
OF

General Mills
Dept. EL7, 1620 Central
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Avenue, Minneapolis
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PRODUCTION TOOL
for connector soldering
AMELCO, INC., 2040

Colorado Ave.,

Santa Monica, Calif., announces the
Connex, a production tool for faster
and more efficient soldering. In
use, the connector is snapped
quickly and firmly to the Connex,
permitting the operator to solder
fast from any angle. There is no
danger of slips and far less chance
for burns. Connex reduces costs
by increasing production perform last page.
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ance on all production lines where
soldering is involved. Price is
$7.00 ($7.50 east of the Rockies).

what's

Itemest4

in electronics?

You'll find it in this

ChM BOOk
PRECISION POT
a multiturn unit
Henry St.,
Alexandria, Va. The Dipot is a
high precision multiturn potentiometer which subdivides voltages
obtained from matched resistors
with a vernier porentiometer. It is
effectively an "automized" KelvinVarley circuit. The Dipot may be
continuously rotated without adverse effects. Through the use of
pie wound resistors, instead of a
helical coil, phase shift is greatly
reduced. A brochure is available
telling how it works, giving specifications and applications.
SERVONICS, INC., 834 N.

This brand-new book is your
latest advancements to come from
the expert electronic engineering and production staffs
of Thompson, offering you the most modern
facilities to help solve your every
electronic problem.
1956 guide to the

1tll`1'4'!\`( \'(t1.a11t

E

.

w

.

e

gliomp.son Products
2196 CLARKWOOD ROAD
CLEVELAND 3, OHIO

TRANSFORMERS
for printed circuit cards
ENGINEERING

TECHNITROL

CORP.,

ELECTRONICS DIVISION,

2751 North Fourth St., Philadelphia 33, Pa. Designed especially

for printed circuit cards, the type P
transformers offer a flat profile with
sturdy, accurately spaced solder
pins.
Both units are 11/32 in. high by
15/16 in. in diameter and are completely encapsulated. Type PE units
feature a pin arrangement similar
ELECTRONICS
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DEPT.

E-7

THOMPSON PRODUCTS
2196 Clarkwood Rood
Cleveland 3, Ohio
Please send me a FREE copy of "Electronics Advancement'.
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RESINITE

EMBOSSED
COIL FORMS

o

mean
increase
efficiency
of your
iron core

to the standard 7 pin miniature, but
with the pins on an 11/16 in. diameter. Type PA features an arrangement of pairs of pins, so located
that the pins fall at the intersections of a 1/10 in. center grid.
Featuring ferrite cores, this
series of transformers can be
wound to cover pulse widths ranging from 0.1 µsec to over 2.5 µsec
and incorporating a wide variety
of turn ratios.

insertion
production
by 20%
Special embossed construction eliminates torque control probprevents breakage or freezing of cores
lems and stripping
or
improper starts.
due to cross threading

...

Custom fabrication to your exact specification assures correct
dimensions to within the most critical tolerances, plus uniformity throughout.

Threads are positioned in accordance with your requirement
-full thread, each end, one end, center only.
We will furnish-without charge-a pilot production run of
custom-made embossed forms to fit your particular application. We will also send a winding mandrel made to the specifications you supply.

Contact us now for full details about this special offer.
Request technical bulletin, Use of Threaded Tubes, Threaded
Iron Cores VS. Torque Control.

RESINITE
CORPORATION

Sales Representatives in:

New England: Framingham, Massachusetts, Trinity 3-7091
Metropolitan New York, New Jersey:
Jersey City, New Jersey, Journal Square 4-3574
Upstate New York: Syracuse, New York, Syracuse 4-2141
Northern Ohio, Western Penn.: Cleveland, Ohio, Atlantic 1-1060
Indiana, Southern Ohio: Logansport, Indiana, Logansport 2555
California: Pasadena, California, Sycamore 8-3919
Canada: Montreal, Quebec, Canada, Walnut 0337

2035E
320
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CHARLESTON
For

ST.

CHICAGO 47, ILLINOIS

I

NTERVERTER

power conversion device
THE INTERELECTRONICS CORP., 2432
Grand Concourse, New York 58,
N. Y., has announced the Inter verter, a voltage regulated d -c to
d -c semiconductor power transformer. The f w and 50 w series

are illustrated. A miniature, standard and high -power series are available, ranging from f w to 1 kw.
A specially designed, high efficiency
toroidal core structure is used, powered by the gating generator, and
almost any voltage or voltages can
be secured. Conversion efficiencies
up to 90 percent are obtained. Input voltages of 1.5 v to 60 v may be
Voltage regulation up to
used.
0.1 percent is available.

Advantages-It uses no moving
parts, slip rings, brushes or commutators and maintenance is completely obviated. It withstands the
extreme shock, vibration and acceleration encountered in military
equipment, and operates over a
wide temperature range.

Applications-The miniature series are designed primarily to furnish plate and bias power from the
filament battery for missiles, fuzes,
telemetering, beacons and other
miniaturized equipment. Among
the uses of the high -power series

additional information on all items on this page, use post card on last page.
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are in high -power transmitters,

radar and aircraft.

BASIC
RESEARCH

at
los

;alarnos

VHF TV AMPLIFIER
for channels 2-6
STANDARD ELECTRONICS CORP., 285

Emmet St., Newark 5, N. J., has
developed a compact 25 -kw tv amplifier for channels 2-6. Model AL 634 amplifier, priced at $50,000,
includes the following characteristics: diminished floor space requirements, 2 cabinets occupying a total
of 235 sq ft; reduced weight, 4,000
lb total; low power consumption,
63 kw at 90 -percent power factor
at black level ; and it exceeds all
applicable FCC requirements for
monochrome and color transmission.

ABOVE: DR. KEITH BOYER

LOW ENERGY NITROGEN IONS.

-

Adaptability
As a result of
self-contained, unitized design,
where all components are housed
in the two amplifier cabinets, the
equipment is adaptable to any station layout; thereby providing maximum flexibility and minimum
building alterations.
The rectifier unit, in both visual
and aural amplifier cabinets, supplies high plate voltage by means
of a 3 -phase full -wave circuit which
utilizes 6 mercury vapor rectifier
tubes. A complete system of interlocks, overload circuits and relays,
time delays and safety switches
protects the equipment from overloads and power transients.

PHYSICS RESEARCH LABORATORIES,
INC., 507 Hempstead Turnpike, W.

Hempstead, N. Y., has introduced
the complete line of Otto Wolff of
ELECTRON ICS

-
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The cyclotron shown above is one of the many types
of advanced research equipment in use at Los Alamos.
This variable energy machine is designed to accelerate

high intensity beams of all the hydrogen and helium
isotopes.
The Laboratory offers a wide range of opportunities

to do research and development work in the fields of
Physics, Chemistry, Metallurgy, Mathematics, Computing and Engineering.
If you are interested in learning more about career
opportunities at Los Alamos, writeDEPARTMENT OF SCIENTIFIC
Division 1003

los

RESISTORS
are highly stable

For

IS

SEEN OBSERVING A BEAM OF

PERSONNEL

,alarnos

scientific laboratory

OF THE UNIVERSITY OF CALIFORNIA

LOS ALAMOS, NEW MEXICO

additional information on all items on this page, use post card on last page.
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a

Berlin standard resistors. All resistors have accuracies of 0.01 percent and in the air-cooled models
may be obtained in power ratings
of 1, 10, or 25 w.
The 1-w models come in 9 different
values, ranging from 100,000 ohms
to 0.001 ohm. The temperature coefficient is smaller than 25 X 10-0
ohm per C. The variation in stability is less than 5 parts in 100,000
over a period of one year.

POWER TRANSISTORS
handle up to 20-w input
CLEVITE TRANSISTOR PRODUCTS, 241

Which Spring Costs
More ... and Why?
111 These springs look identical-and one will work
as well as the other, yet one costs more. The higher cost
spring was the product of time consuming engineering
effort, plus a demand for unnecessary close tolerances
and secondary production operations. The other was
the simpler, low cost result of Lewis engineering experience and production know-how.

Lewis engineering experience is one of many "extras"
you get when you make Lewis your source for springs.
Whether it's help in spring design, packaging springs for
efficient assembly line handling, or simply a case of getting top quality springs at competitive prices-call on
Lewis .

LEWIS SPRING & MANUFACTURING COMPANY
2656 W. North Avenue, Chicago 47, Illinois

The finest light springs and wireforms of every type and material
322
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Crescent St., Waltham 54, Mass.,
has announced 6 new germanium
power transistors for handling up
to 20-w input. They are pnp power
junction type, and were originally
developed to meet U. S. Signal
Corps specifications.
Types are available for nominal
12 and 28-v operation, making them
suitable for direct use in battery
powered equipment. They are particularly suitable for class A operation in the audio output stage of
automobile radios. The collector
is electrically connected to the
metal housing, but where it must
be insulated from the chassis, a
large mounting flange permits
rapid heat flow through the insulating material.
A brochure is available listing
complete specifications and performance characteristics.

Wire -Wound Resistors. International Resistance Co., 401 North
Broad St., Philadelphia 8, Pa.
Catalog data bulletin D -la covers
MIL type precision wire -wound resistors. It contains comprehensive
data on winding techniques, testing, tolerance, inductance, insulation, terminals and temperature coefficient.

Microwave Components and Mechanical Assemblies. J -V -M Engineering Co., 8846 W. 47th St.,
Brookfield, Ill. A wide range of
standard and custom-engineered
microwave components and com-

use post card on last page.
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plex mechanical assemblies are f eatured in an illustrated technical
catalog. The microwave components described range from d -c to
40,000 me and include cavities,
adapters, bends, attenuators, loads,
tees, twists, directional couplers
and similar components and waveguide accessories. Mechanical components and services cover tools,
dies, general machining, screw machine and sheet metal.

Micro
Switches.
Snap -Action
Switch, Freeport, Ill., has published
a 16-page booklet titled "Micro
Tips Digest", containing 43 illustrated descriptions of uses for
snap -action switches. The booklet
is a compilation of the best ideas
for applications of this type of
switch, now widely used throughout industry.
Complete with photographs and
drawings, the 43 switch application
stories describe a wide variety of
industrial and commercial uses for
snap -action switches to provide improved safety, to lower costs, to
increase production and to make
electrically operated equipment
more automatic.

Simulation Theory and Practice.
Berkeley Division, Beckman Instruments, Inc., 2200 Wright Ave.,
Richmond 3, Calif. Data File 121
gives a simplified short course in
the basic theory and practice of
analog computers. It explores the
various aspects of simulation and
describes its convenient implementation with analog computers for
solving great varieties of problems
in systems design, engineering and
industry.
Mathematical background
is
fully explained, and the data file
features a complete presentation on
electronic analog simulation equipment. It includes references and
bibliography.

Precision Instruments. Advance
Electronics Lab., Inc., 451 Highland
Ave., Passaic, N. J. A 4 -page folder
illustrates and describes a line of
phase measuring instruments, de-

SO

IT CAN MEASURE THE CHARGE

BETWEEN YOUR FINGERS

CURTISS-WRIGHT

DYNAMIC CAPACITOR
ELECTROMETER
FOR STABLE AMPLIFICATION OF LOW-LEVEL DC SIGNALS

-

The Curtiss-Wright Dynamic Capacitor Electrometer is ideal for measuring minute currents or voltages from high impedance sources. There
is no 60 cps interference since the Dynamic Capacitor Electrometer
operates at 1,000 cps. The instrument can be used to measure static
charges, potentials of floating grids, insulation leakage currents, capacitor dielectric leakages; and to study transistors and diodes. Its ruggedness, reliability, and high sensitivity make it especially suited for use
in the nuclear field as a component in reactor control systems and in
industrial control systems employing radioisotopes as energy sources.
It can be used for pH determination, and in mass spectrometry. In biophysics and medicine it may be used to measure cell potentials, skin
potentials, streaming potentials, injury potentials, and nerve impulses.
Besides providing an indication on its own meter, it will operate any
standard recorder. For details, write Nuclear Equipment Sales Dept.,
Curtiss-Wright Corporation, Electronics Division, Carlstadt, N. J.

Titanium

Corrosion Resistance.
Mallory -Sharon Titanium Corp.,
Niles, Ohio. A new bulletin conFor

..

Measures currents as low as 10-16 amp.
Extremely high input impedance
.
10's ohms.
Low drift
less than ± 1 my per 24 hours.
Uses dependable,
durable dynamic capacitor. Accuracy of ± 1/2 % full scale. Only 14" x 10" x 9"

lay lines and electronic counters.
Specifications, prices are given.

ELECTRONICS-July, 1956
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miniature

ENCAPSULATED

pulse transformers
custom -wound for your needs
Type MILX

...

for extreme
environmental conditions

Type
and

M... for

subminiature

transistor circuits

44

tains currently available data on
the corrosion resistance of titanium, and suggests to the product
designer where this new metal can
be applied to overcome corrosion
problems. Various uses of titanium, based on its corrosion resistance, are described, and the booklet contains corrosion ratings for
titanium when exposed to many
common types of corrosive agents.
Servo Literature. John Oster Mfg.
Avionic Division, Racine,
Wisc. Four catalog pages, each illustrating and fully describing a
type of low inertia servo motor,
are now available. Each sheet includes two graphs, dimensional
drawings, average characteristics
and complete electrical data.
The four servos described are a
size 10 servo designed for operation in a special 250 -cycle square wave system; a size 10 designed
for use in servo systems where instant response to input signal is a
prime requisite; a high performance servo which conforms dimensionally with Navy BuOrd size 10;
and a high performance servo
which conforms dimensionally with
Navy BuOrd size 15.
Co.,

engineering company

Frequency Limit Trips. Arga Division, Beckman Instruments, Inc.,
220 Pasadena Ave., South Pasadena,
Calif. Data sheet El presents the
company's line of frequency limit
indicators which are designed to
monitor supply lines where frequency is critical. The bulletin describes the operation of the unit
which comes in two forms: one operates when the frequency is higher
than critical; the other when the
frequency is lower than critical.
They are available packaged together.
Technical data presented include:
input voltage (115), nominal frequency (400 cps), l -f warning point
(390 cps), h -f warning point (410
cps), accuracy ±1 cps at 400 cps,
input power (10 w), harmonic and
voltage coefficients (input voltage
harmonics of 5 percent or changes
of input voltage of ±-10 percent),
ambient temperature limits (-55 C
to +55 C).

2751 Nofth-Fourah Strega Philadelphia 33, Pennsylvania

Beryllium Copper Springs. The
Beryllium Corp., Reading, Pa. A
4 -page technical bulletin describes

Technitrol is equipped to design and produce pulse
transformers to meet your particular requirements.
Simply let us know your performance specifications.
Technitrol's staff of engineers will test sample transformers under actual circuit conditions-assuring proper
performance. All charges for this service are included in
our low sample quantity price.
Technitrol also makes a full line of lumped and distributed parameter Delay Lines. You may choose from a
variety of mountings, or again, our engineers will aid you
in developing special designs.

for additional information,
write for Bulletin E166.

ECU
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the use and advantages of Berylco
beryllium copper as the heart of a
new vibration damping device for
mounting electronic components in

UNION

Miniature Relays

aircraft.

with the type of

This case study covers damping
units manufactured by the K. W.
Johnson Co., Dayton, Ohio. Included in the bulletin are complete
data on metal requirements for the
Berylco alloy wire mesh springs, as
well as design and fabrication considerations. The springs protect
equipment under shock load conditions up to 30 g. In addition, the
metal must withstand temperatures
ranging from -65 to +200 C, high
salt spray concentrations, extreme
humidity and long storage life.

mounting you need
Mountings are no problem when you
select UNION Miniature Relays. You
can choose from these eight standard
mountings, or, if necessary, special
adaptions can be made.
1.

Plug-in mount

2. Single screw mount

Molding Compounds. Plastics &
Resins Division, American Cyanamid Co., 30 Rockefeller Plaza, New
York 20, N. Y., has published a 50 page technical manual entitled
"Melamine Molding Compounds."
Subjects covered include descriptions of molding compounds, characteristics of molding compounds,
storage and handling, preforming,
preheating, molds, design of molded
parts, molding procedures, molding
variables, finishing, and typical applications of Melamine molding
compounds. Individual data sheets
on all of the company's Cymel
Melamine molding compounds are
included.

3. Center of

4. Double screw mount
5. Top

ïr

is $250.

7. Bottom

ELECTRONICS-July, 1956
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flange mount

8. Flange mount

In addition to a wide variety of mountings, UNION Relays are made with a
variety of other features such asGold alloy or palladium contacts for unsurpassed contact reliability.
Gold alloy contacts especially fitted for dry -

circuitry use.

Coil resistances up to 10,000 ohms for a

wide variety of applications.
High vibration and shock resistance available up to 2,000 cycles at 15 G's and shock
in excess of 50 G's.
High life expectancy. Tested through
1,000,000 operations.
DC or AC MODELS with identical quality.

Write for complete information, bulletin 1010.

Years

1881

Magnetic Storage Elements. Epsco,
Inc., 588 Commonwealth Ave., Boston 15, Mass., has available engineering data sheets on its low

flange mount

6. Clamp mount

Solenoids. Comar Electric Co.,
3349 Addison St., Chicago 18, Ill.
Bulletin No. 200 is a 6-page folder
illustrating and describing a line of
solid frame a -c and d -c solenoids.
Four types of laminated a -c solenoids are covered. Charts, and size
and mounting data are included.

Geiger Counter. Nuclear Instrument and Chemical Corp., 229 W.
Erie St., Chicago 10, Ill., has available a brochure describing the
model 2612L
portable Geiger
counter for uranium prospecting.
Chief features, circuit details and
calibration information are included. Price of the unit described

gravity flange mount

1956

OF EQUIPMENT AND SYSTEMS ENGINEERING

UNION SWITCH & SIGNAL
!RAKE
DIVISION OF WESTINGHOUSE' AIR
COMPANY
ITTS$URON IR, PENNSYLVANIA

additional information on all items on this page,

use post card on last page.
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medium frequency, sub miniaturized magnetic storage elements, suitable for mounting on
etched wiring boards. Specifications
and dimensional drawings are inpower,

PROBLEM:

find then "pot"

cluded.

Resistivity System. Houston Technical Laboratories, a subsidiary of
Texas Instruments Inc., 2424
Branard, Houston 6, Texas. Bulletin E-401 illustrates and describes
new lightweight portable instruments (signal generator bank and
voltmeter bank) for the electrical
resistivity method of geophysical
prospecting.

DAYSTROM POTENTIOMETER'S MODEL 300-00, the
.
tiniest, wire -wound precision "pot" on the market.
.

.

The less than dime -sized model, recently improved even
over the well performing original, is a fly -weight unit
(2 grams) designed for exacting jobs in minute spaces and
through extreme temperature ranges.
For your applications demanding higher resistance ranges,

plus compactness, the slightly larger Model 303-00 is the
answer. Both models are designed for universal adaptability
and unlimited stacking (21 per cubic inch for the Model
300-00). Both are immediately available in standard models.
Some outstanding characteristics:
Model 300-00

Model 303-00

Size

0.5" square
by 0.187" thick

0.75" square
by 0.28" thick

Weight

2

Resistance Ranges

10 ohms to 50K

5K to 125K

Openings exist for highly qualified engineers.

POTENTIOMETER

DIVISION

j' I cif"
rr
11150 La Grange Are
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U
West Los Angeles 25, 3alif.

Daystrom, Inc.
For

Product Brochure. Gulton Industries, Inc., Metuchen, N. J., has
available a 12 -page, illustrated
guide to the products of its five
associated companies : Gulton Mfg.
Corp.; Glenco Corp.; Vibr-Ceramics
Greibach Instruments Corp.; Thermistor Corp. of America. Included
is useful technical information
about over 65 diversified advanced
Gulton Industries' product lines.
Also shown are interesting photographs of individual manufacturing
processes involved in the production
of these products.

7 grams

grams

Write today for literature on these or any of the many other production or custom-made precision potentiometers available. Names
of local representatives on request.

A sL:bsidia: y of

Explosion Chamber. Tenney Engineering, Inc., 1090 Springfield Road,
Union, N. J., has available a 4 -page
folder giving complete information
concerning design features, construction and test procedures involved with the use of a new
explosion chamber. Illustrative
photographs, handy reference arrows and simplified ordering data
are all prominent features of the
folder. An entire range of specifications is included for factual
evaluation.

additional information on all items on this page,

High Temperature Insulation. Insulation and Wires Inc., 1534
Swinney Ave., Fort Wayne 6, Ind.
A new 4 -page brochure describes
and lists a line of class H silicone
electrical insulating materials for
high-temperature use. A chart compares class A, B, H and C insulations.
Products included are silicone
resin insulating varnish, silicone
bonded mica -glass cloth and tape,
silicone treated glass cloth and tape,
silicone -glass laminate, silicone-

use post card on last page.
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treated asbestos cloth and tape, silicone rubber insulated lead wire,
silicone rubber -glass tape, silicone
resin and rubber -treated glass tubing and sleeving, and
bonded glass magnet wire.

silicone

TV Picture Tubes. CBS-Hytron,
Salem, Mass., is offering the third
edition of its reference guide for
tv picture tubes. Revised and
brought up to date, it provides pertinent data for 258 magnetically deflected picture tubes. Ask for bulletin PA -2.

Resistor Catalog. The Daven Co.,
538 W. Mt. Pleasant Ave., Livingston, N. J., has available a 12 page encapsulated wire -wound resistor catalog. Newly developed
products, new plastic formulations,
new encapsulating techniques, in
addition to other improved design
and manufacturing features, are
presented in detail.
The catalog includes : temperature -sensitive resistors; card -type
resistors, miniature d -c voltage divider and d -c networks, toothpick
resistors; miniature resistors, subminiature resistors; axial lead
types; lug types; MIL types and
Daven equivalents.

Magnetic Counters. Sprague Electric Co., 35 Marshall St., North
Adams, Mass. Data on the application of magnetic shift register
assemblies in magnetic counters is
given in engineering bulletin 551.
The bulletin gives data on the operation of two types of standard
Sprague counters and illustrates a
typical decimal counter decade circuit.

Printed Circuit Tolerances. Photocircuits Corp., Glen Cove, N. Y.
Technical bulletin P-9 is a 2-page
publication entitled
"Standard
Printed Circuit Tolerances."
Included in the bulletin are such
items as diameter tolerances of tinplated and plated holes, location
tolerances between holes, hole to
pattern tolerances, alignment (front
to back-tolerances; circuit pattern
to outside dimension tolerances,
overall dimension tolerances, holes
to outside dimension tolerances, line
width and spacing tolerances, plating tolerances and others-all hayELECTRONICS

-
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New meaning for the concept of "mobility"..

.

TRANS-MOBILE PRODUCTS by Craig
Complete air traffic control systems that can be sped to distant destinations by land, sea, or air ... lightweight antennas that can be flown to remote
areas and set up in minutes
rugged carriers to keep deadly guided missiles
safe in transit
products like these, designed, engineered and pioneered by
CRAIG help get vital equipment where it's needed when it's needed.
Whether it's a question of prototypes or production
you'll find
CRAIG's staff of electronic, mechanical and structural engineers ready to
provide practical solutions with trans-mobile products ranging from shelters
and carrying cases to fully installed electronic systems.
For further information on
trans -mobile products, write or
SYSTEMS, INC.
phone:

...

-

-

-

Dept. B-7, Danvers, Mass: -Danvers 1870

AIR TRAFFIC CONTROL CENTRAL

Mobile, self-contained, fully
equipped for control tower
operations. Powered by
mobile generators or commerciai power. Transportable by air, land, or sea.

additional irformation

on

HF ANTENNA CM1153

Lightweight, rugged

-

base
needs only 4 square feet of
ground
space.
Frequency
range: 1-30 megacycles. 20
feet high
91 pounds corn -

plete.

-

all items on this page,

use post

'aid

MISSILE CARRIERS

REUSABLE CONTAINERS

Lightweight aluminum construction. Fully tested for
shock, vibration, impact,
and submersion.

For transporting and storing
plane parts, optical and electropic equipment. Aluminum.
construction. Built to pass all
applicable government specifications.

on last page.
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ing to do with design and production specifications of printed
circuitry for lowest cost.

TRUST
P A

Coaxial Tuner. Jasik Laboratories,
61 Second St., Mineola, N. Y. A
single-sheet bulletin illustrates and
describes type 224 coaxial E -H
Tuner, an impedance matching device of novel design which is highly
useful for effecting impedance
transformation in coaxial line circuits.
The tuners discussed are available in several models. Model 224-A
(2,700 to 10,000 mc) is priced at
$92; model 224-C (950 to 10,000
mc), $98. When a crystal mount is
desired in place of one of the type
N fittings, price is $15 extra.

CE

TO HELP

IN THE ENGINEERING PROBLEM
Of infinite help in easing the engineering load is Electronic Associates' PACE Computing Equipment. Each day, more and more major
industries are relying on EAI Computing Systems for help in their
engineering and development work, for they know they can trust its
stability, reliability and operating convenience.
An example of this operating convenience is the push-button operation of the new Six -Channel Recorder, Model 1902A (pictured in the
foreground of the computing system above). Push-button controls are
provided in this recorder for individual selection of the recording
as well as a push-button speed
scale factor of each channel

-

selector which provides essentially instantaneous control of paper
speed over the entire recording range. This Six -Channel Recorder
provides the ultimate in recording accuracy, sensitivity, chart speed,
widest band width, all at the lowest cost.
For detailed information on this equipment-on complete Computing
Systems-and on the rental of time and equipment at the EAT Computation Center in Princeton, N. J., write Dept. EL -7, Electronic
Associates, Inc., Long Branch, N. J.

ELECTRONIC
ASSOCIATES

E

A

t

S

ETS THE

P

A

.w.1.oe

LONG BRANCH. NEW JERSEY
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Analog Computers. George A. Phil brick Researches, Inc., 230 Congress
St., Boston 10, Mass., has released
a 16 -page, fully illustrated catalog
describing its complete line of electronic analog computers.
Complete descriptions are presented on: areas of application in
industry, military and business;
modular concept of building new or
expanding existing installations;
the company's electronic graph
paper for instantaneous and automatic calibration of both voltage
and time on the oscilloscope and
simultaneous display and precise
comparison of as many as five
variables; K3 series of analog computing components (both linear and
nonlinear) for rapid set up of problem where operator has minimum
knowledge of electronic circuitry;
central signal components; regulated power supplies; K2 series of
plug-in components offering the
most computing per dollar invested;
new function of two variables component; delay line synthesizer and
other miscellaneous computing
equipment.

Polyester Laminates. Insulation
Manufacturers Corp., 565 W. Washington Blvd., Chicago 6, Ill., has
published two illustrated booklets
on polyester electrical insulating
products.
An 8-page catalog on Conolite
glossy surface polyester laminates
provides technical data, suggested
applications, and ordering information for rolls, coils and sheets. Glass

on this page, use post card on last page.
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cloth, cotton cloth and paper base
combinations are described, as well
as a wide variety of fabricated
products that may be made from

these plastic materials.
The 12 -page catalog on Haysite
reinforced plastics tells of the exceptional dielectric and physical
properties of this inorganic mat -reinforced polyester sheet insulation.
Tables and charts describe the
properties of the standard grades,
and bar graphs compare the physical properties of these reinforced
polyester laminates with other electrical insulating laminates. Fabricated and molded parts are described, as well as suggestions for
cutting, shearing and machining.

fW/I!/'l!a
°

/.RADIO

VACUUM ELECTRONIC COMPONENTS

Transmitting and Special -Purpose
Tubes. CBS-Hytron, Salem, Mass.,

has available new reference data
for transmitting and special-purpose tubes. Conveniently indexed,
the catalog includes data for small
transmitting pentodes, triodes and
rectifiers, gaseous voltage regulators and reference tubes, and special receiving and military tubes.
Ask for bulletin PA -5.
TV Amplifier Specifications. Standard Electronics Corp., 285 Emmet
St., Newark 5, N. J., has produced
a new tv amplifier specifications
bulletin, describing both low and
high band 25 kw vhf tv amplifiers.
The bulletin contains photographs
of the standard electronic amplifiers, a complete explanation of how
the equipment operates, 2 pages of
illustrations and descriptions of major design features, electrical and
mechanical specifications, a tube
list, and block diagrams of both
aural and visual amplifiers.

Mercury Plunger Relay. Ebert
Electronics Corp., 212-26 Jamaica
Ave., Queens Village 28, N. Y. Complete description, technical data,
and illustrations on the midget
Minirelay mercury plunger relay
are now available in a new bulletin.
The bulletin fully covers operational
and construction details, load ratings and typical features.
The Minirelay is rated and
proven in use for all loads up to 20
amperes at 115 v a -c and may be
had either normally open or normally closed. Actuating coils are
ELECTRONICS-July, 1956
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Establishing the current rating of a Jennings MMC 5000
mmfd vacuum capacitor using the J1002 Kilovoltmeter

The current ratings of

all Jennings vacuum capacitors are established
transmitter at frequencies of 3 to 16 mc.

on our own 75 KW test

At least three capacitors of a given type are tested in the plate
circuit of this transmitter. They are mounted in still air, pa nted with
a temperature indicating paint, and allowed to reach a mcximum
temperature of 175° F.-a conservative figure arbitrari y :hosen
to give a uniform basis for rating. The current passing th-ot.gh the
capaci -or at this temperature is computed from the voltage. reading
of a Jennings J1002 VTVM, which is a peak reading kilavo tmeter
that reads directly through a frequency range of 20 cps -o 50 mc.
The maximum allowable operating temperature is much higher than
175° F. and is different for each capacitor.
Curren- ratings established in this manner can be doubled by the'
use of forced air cooling and at least quadrupled by wate- cooling.

We invite you to send for a recently published catalog
summary describing all of our vacuum capacitors, -acuum switches, and high voltage measuring equiprlen.

JENNINGS RADIO MANUFACTURING

CORP.. 970 McLAUCHLIN AVE.

additional information on all items on this page, use post card on last page.
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MIT

Electrical Engineers

available in most standard operating voltages.

Physicists

Instrument Catalog. Allen B. Du -

Mathematicians

LINCOLN

LABORATORY

SAGE

(semi-automatic ground environment)

AEW

(air-borne early warning)

WHIRLWIND COMPUTER
SOLID STATE

HEAVY RADARS

MEMORY DEVICES
SCATTER COMMUNICATIONS

TRANSISTORIZED DIGITAL
COMPUTERS

If you are interested in participating
in any of these programs address:
Research and Development

M.I.T. LINCOLN LABORATORY
Box 7

Lexington, Massachusetts

330

(continued)

For

Mont Laboratories, Inc., 760 Bloomfield Ave., Clifton, N. J. A 12 -page
folder offers a quick reference instrument catalog. Included are illustrated detailed descriptions and
prices for a line of h-f and l -f instruments, accessory instruments,
recording equipment and accessory equipment, cro's and accessory
equipment.

Mobile Electronics Laboratory.
Cook Electric Co., 2700 Southport
Ave., Chicago 14, Ill. The Electronics Systems Division of the
company, in Newsletter No. 1, Vol.
7, illustrates and describes the mobile electronics laboratory that was
custom engineered and equipped for
the Airborne Instrumentation and
Standards Branch, Electro Mechanical Laboratory of the Army
at White Sands Proving Ground.
The lab described is an example
of the company's ability to design,
fabricate and deliver a unit meeting or exceeding customers' specifications.

Subminiature Connectors. Cannon
Electric Co., 3208 Humboldt St., Los
Angeles 31, Calif., has issued a
complete new engineering bulletin
on the type D subminiature connectors, code D-6.
The connectors described are designed for miniature equipment
and components requiring rack and
panel chassis construction in electronics, radio, aviation, automation,
instruments and other fields.
The 8 -page, 2 -color bulletin contains actual size photographs of D
miniatures; dimensional data, soldering, mounting and shell deviations; standard assemblies and
variations, also several application
photographs.

Controller for H -F Induction Heating. Leeds & Northrup Co., 4934
Stenton Ave., Philadelphia 44, Pa.
Complete information about a small target high-speed Rayotube detector and Speedomax G controller for
h -f induction heating is now available in a 2 -page data sheet. The
sheet describes how this equipment
is being used on continuous, batch

additional information on all items on this page, use post card on last page.
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and selective induction heating
processes.
Included is a full description of
the 8891-C Rayotube and the Speedomax G controller. Specifications
and standard ranges for both are
conveniently tabulated. Ordering
instructions are included.
Ask for process data sheet 620

(2).
Relay Specification. American Machine & Foundry Co., 261 Madison
Ave., New York 16, N. Y., has
available a 12 -page article on
specifying relays by James F.
Rinke. It covers the various factors
that should be considered in selecting an electrical relay for a given
application. These factors include
circuit characteristics, type of
switching, actuation power, operating speed, duty cycle, life expectancy, environmental conditions,
physical requirements and cost.

'IC

's Low -Cost

High -Power

RWT RESISTRIMS
Now Available

In Production
Quantities
E(4913

.44

Q.,

Transformers. Sterling Transformer Corp., 297 North 7th St.,
Brooklyn, N. Y., has available
bulletin 2K covering a line of transformers designed to be used for
electronically regulated power supplies.
The bulletin provides a tested
circuit, and application information
that permits construction of a highperformance regulated power supply. Complete electrical and physical
ratings of the transformers are
listed.

Ferrite Cored Inductors. Aladdin
Radio Industries, Inc., Nashville 2,
Tenn., has available a new engineering bulletin on ferrite cored
inductors. The bulletin contains
several new product lines, including
the company's Tiny-L inductors,
which cover the range from 0.33 to
6.8 microhenries. The company has
adopted RETMA increments for the
inductance values of all units in
the lines described in this bulletin.

Thermistors and Varistors. Victory Engineering Corp., 101 Springfield Road, Union, N. J., has
published its sixth edition of a technical catalog describing VECO
thermistors, varistors and assemblies.
The catalog will assist engineers
and buyers in selecting proper
ELECTRONICS-July, 1956
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The RWT is now in full production.
This latest addition to TIC's precision
most
trimmer potentiometer line
provides a
complete in the industry
high -power, low-cost, stable, and compact unit for fixed -gain adjustments ...
and balcritical bias
padding
ancing adjustments.

- -

MANUFACTURER OF
WORLD'S FINEST
POTENTIOMETERS

THE

*

PIONEER OF
PRECISION WIRE-WOUN.'
POTENTIOMETERS

...

...

The wire -wound RWT incorporates the
advanced mechanical design of the popular TIC RFT Metlfilm Trimmer. Permits precise trimming with a unit less
than 1/10 of cubic inch in volume.
UNEQUALLED FOR PROMP
DELIVERY -PRODUCTION,
Advanced mechanical design provides
PROTOTYPE
Complete environmental protection
with one-piece anodized aluminum base
and sealed stainless -steel cover
less
than 4/10 ounce in weight
and precise stable adjustment with
a 25 -turn, stainless -steel lead screw.
FOREMOST IN THE
DEVELOPMENT OF
NEW DESIGNS

:

...

...

RWT provides standard temperature range from -55°C to +95°C

...

...

wide resistance range from 50 to 20K ohms
and a power
rating of 2 watts at 25°C derated to 1/4 watt at 95°C. Special units
are also available for operation up to +145°C and power ratings
up to 1/4 watt at 125°C.

For complete specifications on the RWT request Bulletin TP -200.

TECHNOLOGY

INSTRUMENT

CORP.

569 Main Street, Acton, Mass., COlonial 3-7711
West Coast Mail Address, Box 3941, No. Hollywood, Calif., POplar 5-8620

additional information on all items on this page, use post card on last page.
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thermistor or varistor units for
their purposes.

N EW Pfte-

Ad

Se

lfc optiooled
Thumb Nut

NYLON
BINDING POST
(PATENT PENDING)
low Capacity

Hole Flush

to Panel

Compact and completely pre assembled, these rugged "6 -way"
binding posts are insulated for
8,000 volts breakdown . . . designed for fast, easy mounting.
Body is molded of tough, durable,
low -loss nylon-shank is silverplated brass for better contact-

with Shoulderprevents shearing

Voltage
Breakdown
8,000 Volts

:

.y

for mounting-no auxiliary mounting hardware required.
66

D.

x

086

4 DEEP
D.

Automatic Controls for Aerodynamic Testing. Hagan Corp., 323
Fourth Ave., Pittsburgh 30, Pa. A

HOLE

k32

HOLE

20 -page booklet, MSP-133, describes

THD.

\\N
SPECIFICATIONS
Shank: Silver-plated brass.

Insulation Resistance: Greater than
200 meg. after MIL -T-54228 humidity

Mounting: Single 5/16"-32 nut furnished
for mounting-no auxiliary mounting

test.

hardware required. Mounts in 21/4" hole,
"D" hole or double flat hole.
Accepts: .175' Banana Plug, .081" Tip

Voltage Breakdown: 8,000 volts.
Capacity to ''/s" Panel: 3.3 mmf.
Current Rating: 15 amperes.
Body: Molded of low -loss nylon.

Plug.

NYLON CONNECTORS
Johnson also manufactures a complete line of nylon insulated connectors.
For detailed information, write for your free copy of Components

Catalog 977.
NYLON TIP JACK AND INSULATING SLEEVE-Complete assembly
includes standard nylon tip jack with threaded nylon insulating sleeve.
Ideal for patch cords, or panel mounting where an insulated rear connection is desired.
NYLON INSULATED TIP PLUG-Recessed metal head is fully insulated.
Metal parts are nickel -plated brass-fits all standard tip jacks.
NYLON INSULATED BANANA PLUG-Nickel-plated brass with
nickel silver springs-fits all standard banana jacks.
NYLON INSULATED BANANA JACK-Voltage breakdown: 11,000
volts. Cadmium -plated insert-accommodates standard banana plugs.

F_ F_ Jolins1171111 Cfai><J.pº>ny
Waseca, Minnesota

2310 Second Ave. S.W.
Capacitors
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inductors

Knobs

Dials

Sockets

Insulators
For

Ave., Redondo Beach, Calif. An 8 page folder illustrates and describes
the ALWAC III -E general purpose
electronic digital computer designed
for a wide range of application to
the problems of scientific -engineering -research and business -industrial -financial organizations. Specifications, features and information
on operations are given.

Midget Mica -Dielectric Capacitors.
Cornell-Dubilier Electric Corp.,
South Plainfield, N. J. Bulletin No.
422-4 illustrates and describes the
molded midget mica -dielectric capacitors now available in three
operating temperature ranges
-55 C to 130 C, -55 C to 160 C
and the original -55 C to 85 C. Dimensional diagrams, characteristics
description, characteristics availability chart and electrical mechanical features are included.

Easily Installed

easier soldering. (Shank may also
be used with solder lug, if desired.)
Thumb nut is self -captivated and
cannot work loose. Available in 11
bright colors for coded applications. Single 5/6"-32 nut furnished

Electronic Digital Computer. Logistics Research Inc., 141 Pacific

Plugs

Jacks

Pilot Lights

geMeela Waeíed
For unusual engineering
and technical employment
opportunities...write to our

engineering department.

the company's PowrAmp series of
components, a high-speed, highpowered line of precision electrical
and electronic automatic control
equipment for all standard variables. The series discussed is designed for use in aeronautical testing and other facilities requiring
exact performance. Typical applications include the control of surge,
altitude and mass flow in all types

of wind tunnels-subsonic, transonic and supersonic.
Brief descriptions of each device's
function and method of operation,
essential specifications, photographs
and schematic drawings are features of the brochure. Highlighted
are transducers, amplifiers, con-

verters, controllers, signal shapers,
computers, electrohydraulic pilot
valves and other associated components.
Amplifier. Standard Electronics Corp., 285 Emmet St., Newark 5, N. J., has published a new
4 -page tv amplifier specifications
bulletin which describes high -band
50 -kw vhf tv amplifiers. The bulletin
TV

additional information on all items on this page, use post card on last page.
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contains photographs of the company's amplifiers, an explanation of
how the equipment operates, 2
pages of illustrations and descriptions of major design features,
electrical and mechanical specifications, a tube list, and block diagrams of both aural and visual
amplifiers.

Contact Connectors. Alden Products Co., 117 North Main St., Brockton 64, Mass. A new 4 -page brochure, "What's New at Alden's,"
shows a whole new series of rugged,
compact single and multicontact
contact connectors. The IMI (integrally molded insulation) connectors discussed feature perfect
strain relief, a natural sealing
against dust and moisture trapping, shorter leakage paths and
greater reliability. The IMI technique is described in detail and
illustrations and application of
these connectors and unit cables
are shown.
Multiple Switch. Switchcraft, Inc.,
1328 N. Halsted St., Chicago 22, Ill.,
has issued a catalog supplement No.
S-560 covering their new Multi Switch. The switch described features a choice of switching
functions; flexible tools make it
practical to make in any multiple
from 2 to 12 stations; choice of

mounting centers; plungers-0.050
in. by 0.187 in.-so designed to
accept standard push -on buttons;
stack switches mounted on a
separate plate. Up to 4 stacks can
be operated by each button, providing innumerable circuit possibilities.
The bulletin covers illuminated
and nonilluminated and ganged assemblies of intercoupled rams of
Multi -Switches. Full details and
specifications are given.
Magnetic Recording Tape. Audio
Devices, Inc., 444 Madison Ave.,
New York 22, N. Y., has issued a
new bulletin on type EP Audiotape,
extra precision magnetic recording
tape for telemetering, electronic
computers and other specialized
applications.
The folder lists the physical characteristics and magnetic properties
of type EP Audiotape which is
made on a base material of cellulose
ELECTRONICS
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cycle...

Regulation in less than 'lso th

Output of typical electromechanical
regulator in response to step change in
input voltage. Average correction rate of
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Output of
Eliminating

Curtiss-Wright Distortion
Voltage Regulator from
same input. Full recovery in 330
microsec.

Simultaneous two -pen recording of 60 c.p.s. voltage

PLUS Pure Sine Wave Power
CURTISS-WRIGHT LINE REGULATOR
Electronically regulates r.m.s. and peak voltage simultaneously to ± 1%.
Reduces typical power line distortion to less than 0.3%.

Furnishes 1.4 KVA of distortion -free power.

Introduces no phase shift between input and output.

Simultaneously provides additional 4 KVA of ± 1%
electromechanically regulated power.

pier, more accurate calibration of
meters
better design of transformers, synchros, motors . . .
easier testing of such components,
with fewer rejects . . . easier,
more accurate measurement of
magnetic properties and receiver
sensitivity . . . better a.c. computer performance ... elimination
of fast line transient effects. Write
for details.

Faster recovery time (less than
1/50th cycle, or 330 microseconds) plus the unique ability to
these
eliminate line distortion
are the reasons why the CurtissWright Distortion Eliminating
Voltage Regulator has been chosen
by more and more laboratories
and production test departments.
Besides general laboratory use,
this line regulator provides sim-

...

-

Electronic Component &
Instrument Sales Department

ELECTRONICS

DIVISION

CU RTISS»WRIGHT
CORPORATION

CARLSTADT,

additional information on all items on this page, use post card on last page.
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acetate or Mylar polyester film. The
publication also includes a price list
of reels of various lengths, widths
of tape and thickness of base material.

DC -AC

Teflon Tubing. Sparta Mfg. Co.,
Dover, Ohio. Form No. 564 is a 4 page illustrated bulletin covering
the company's new flexible thin walled and spaghetti tubing made
of Teflon. Properties, characteristics, suggested end uses and complete price lists are included.

CHOPPERS
HOPPER

For 60 Cycle Use
Built to rigid
commercial
specifications.

Twenty-two types,
both single and
double pole.

Electronic Gear. Alden Products
Co., 117 North Main St., Brockton

Long life.

Extreme reliability.

Write for
Catalog 370.
r'

STEVENS
INCORPORATED

ARNOLD
22 ELKINS STREET
SOUTH BOSTON 27, MASS.

S/A-1

O

A COMPLETE SPINNING SERVICE
FOR

THE

ELECTRONIC INDUSTRY
9ffeeed Sftefteteete
FROM 10' PARABOLA TO THIMBLE -SIZE CASE

%yletcc2

9aAecatioet

COMBINES SPINNING WITH FABRICATION,
WELDING and ANNEALING TO PRODUCE A
FINISHED PART. (Gov't. certified welders)

WA

Vaal sdeeedd

ANNEALED IN OUR OWN HYDROGEN ATMOSPHERE

OVEN

.

-

COMMITMENTS SOLICITED. SEND FOR OUR BROCHURE
WE ARE A JOB SHOP

WE HAVE NO PRODUCT OF OUR OWN

EINER uoteadte.veeetarz6e

115-E Madison Street, Malden 48, Mass.
334

A new bulletin, "Ideas,
Techniques, Designs," shows application photos and stories on electronic gear packaged with the company's plug-in components.
Included is a detailed description
of two new kits containing all the
necessary plug-in components. The
kits described permit the user to
begin construction and assembly
immediately of a piece of electronic
gear. In addition, they enable him
to evaluate quickly the use of
unitized design and construction for
his equipment.
64, Mass.

Low noise level.

Printed Circuitry. Croname Inc.,
3701 Ravenswood, Chicago 13, Ill.
A 4 -page brochure outlines the

company's facilities for producing
printed circuits by its laboratory
approved process, and offers recommendations on the basic steps necessary for exact circuit duplication.
Information on quotation and
orders is included.

Tiny Metal - Ceramic Receiving
Tubes. General Electric Co., 1
River Road, Schenectady, N. Y., has
available a 20 -page booklet containing additional data on the
company's micro -miniature metal ceramic receiving tubes. Design
and construction innovations of the
tube are described in the booklet
which also contains additional application data, operating characteristics and construction features.
Illustrations show the extensive
facilities, advanced equipment and
the engineering and technical skills
employed in the manufacture of the
tubes. Ask for booklet ETD -1212-A.

Diffractometer. New Brunswick
Scientific Co., P.O. Box 606, New

For additional information on all items on this page, use post card on last page.
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Brunswick, N. J. A 4 -page folder
illustrates and describes the double
crystal x-ray diffractometer, a new
research tool for metallurgy, the
quartz industry, the production of
transistors, the precise determination of lattice parameters and
studies of precipitation hardening.
Specifications are included.

Meters and Timers. Berkeley Division, Beckman Instruments Inc.,
2200 Wright Ave., Richmond 3,
Calif. A 4 -page folder covers the
7000 series of Eput, frequency, and
time interval meters and universal
Eput meters and timers. Included
are descriptions, applications, specifications and prices.

tANC

Magnetic Tape Handler. Key Electric Corp., 287 Post Ave., Westbury,
N. Y., has available a specification
sheet on the model 101 digital magnetic tape handler. Illustrations,
features, description and specifications are included.

* CODE
MARKING

Regulated D -C Power Supplies.

INKS
For Resistors
and Capacitors.
For Machine or Hand

Application.
RECO

35

Whatever the substance, Phillips
has an ink to mark it permanently
and legibly-or can make one.
Marking experts insist on "Clear
Print" Wood Block Stamp Pads
and Opaque Inks. They get clear,
sharp, fast -drying impressions.
Also inks for brush, pen, stencil or
machine application available in
a variety of colors and quantity
containers.

* QuickYourLaboratory Service
Problem Markings.
* Permanently Mark
On
To

.

.

.

Metals, Plastics, Glass, Wood,
Paper, Leather, Ceramicsglazed, varnished or lacquered
surfaces and virtually every
other known material.
WRITE
FOR

FREE
BOOKLET

PROCESS CO. INC.
192 MILL STREET
ROCHESTER 14, N. Y.
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Lambda Electronics Corp., 11-11 131
St., College Point 56, N. Y. A 6 page folder contains an illustrated
description and specifications for
the 200 MA series power supply
which saves panel space. Prices of
the units described range from
$149'.50 to $189.50.
Features of the power supplies
discussed are: fuse failure indicators, transient -free operation,
hermetically -sealed
transformers
and chokes, and service accessibility.

NO MICROWAVE

IS

PECIF A
SPECIFICATION
FOR
CRITICAL
T00

*CUSTOM BUILDERS
AND DESIGNERS OF:
CAVITIES
MIXERS
DETECTOR MOUNTS
DUPLEXERS
MULTIPLIERS

ROTARY JOINTS

BENDS

OTHER COMPLEX
COMPONENTS & ASSEMBLIES
TWISTS

Application-engineered microwave
parts and complex assemblies are
our specialized field. We'll manufacture components to your prints
... or we will design and integrate
them into your application.
You can depend on J-V -M for close
coordination, guaranteed electrical
performance and "know how" that
is attested by innumerable assemblies ranging from dc. to 40,000 mc.
now in industrial and military use.
FOR EXAMPLE:

...

1. Variable vane directional coupler
sliding vane type
high directivity-

...

low VSWR.

D -C P -M Motors. Barber -Colman
Co., 1400 Rock St., Rockford, Ill.

Catalog F4344-3 describes a line of
fractional h -p d -c p -m motors as
well as gearheads, centrifugal
blowers and tachometer generators.
All are designed for aircraft or industrial applications with many
combinations of voltage, output and
speed. The motors discussed are
available with voltages from 6 to
115 v d -c with outputs up to 1/10
h -p and speeds from 5,000 to 20,000
rpm.

Custom Molding Services. Molded
Fiber Glass Co., 4403 Benefit Ave.,
Ashtabula, Ohio, announces a 16 page catalog descriptive of the corn -

2.

Pre -selector -mixer ...S

...

band.. 50 ohm

input impedance
high Q double tuned ganged cavities...detector output . .. frequency stable from

-55°

to + 85° C.

Get full information on J -V-M
standard or custom -engineered
microwave parts and components,
also complex mechanical assemblies. Request catalog today.
1

-V -M ENGINEERING

COMPANY
8847

additional information on all items on this page, use post card on last page.
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OPHAR

pany's custom molding services. It
is intended as a guide for designers
interested in the application of
molded fiber glass to specific products.
Printed in two colors and illustrated with photographs, line
sketches and charts, the catalog describes the molded fiber glass molding process and lists various me-

---WAXES
---COMPOUNDS

Zophar Waxes, resins and
compounds to impregnate,
dip, seal, embed, or pot electronic and electrical equipment or components of all
types; radio, television, etc.
Cold flows from 100°F. to
285°F. Special waxes non cracking at 76°F. plain or
fungicidal. Let us help you
with your engineering prob-

chanical, electrical and chemical
properties of molded fiber glass. It
also lists the fabricating operations
which can be performed on this material, and illustrates a number of
finished molded fiber glass products.
Room Temperature Bonding. Rubber & Asbestos Corp., 225 Belleville
Ave., Bloomfield, N. J., has released
an 8 -page, profusely illustrated
booklet describing application tech-

SHAFT LOCKS
in

addition to the original No. 10060

and No.

10061

"DESIGNED

FOR

APPLICATION" shaft locks, we can
also furnish such variations as the
No. 10062 and No. 10063 for easy
thumb operation as illustrated above.
All types are available in bright
nickel finish to meet Signal Corps
requirements or black oxide to meet
Navy specifications.

JAMES MILLEN
MFG. CO., INC.
MAIN OFFICE AND FACTORY

MALDEN
MASSACHUSETTS
<

M.
®

ti

lems.
For immediate service contact:

niques and precautions, advantages
and limitations of adhesive bonding
at room temperature.
Particular emphasis in the booklet is placed on the new epoxy based
adhesives which need neither heat
cure nor pressure, and which offer
new, high -strength fastening possibilities for plastics, metals and
other components.
Also included are helpful tables,
charts, photos and data on how to
attain longest pot life from twopart formulations; information as
to how to speed cures with moderate
applications of heat; data on
strength vs temperature for epoxy
adhesives; cost of heat resistance,
and the like.

Voltage Regulator. North American Philips Co., Inc., 750 S. Fulton
Ave., Mt. Vernon, N. Y., has available a new engineering bulletin,
with data on a new Norelco 3-kva
a -c voltage regulator for use with
x-ray diffraction equipment. Illustrated with photographs, the literature covers characteristics, including line voltage, output load,
output voltage, output current,
regulation, load power factor, harmonic distortion and time constant.

Temperature Controller. Minneapolis -Honeywell Regulator Co.,
Wayne and Windrim Aves., Philadelphia 44, Pa. Specifications sheet
S1010-1 describes the model 077
electronic temperature controller.
The unit discussed is a nonindicat-

E. Mayer, Sales Manager
A. Saunders, Technical Director
H. Sounders, Chemical Laboatory
L.

Phone SOuth 8-0907

1

ZOPHAR MILLS,

INC.

26th Street,
Brooklyn 32, N. Y.

112-130

SPADE
BOLTS

CI"

Specialists in designing and manufacturing of allpurpose fasteners and wire forms. Tooled to produce over 1000 styles in any screw size, material,
finish, quantity, to your specifications.
Serving Industry for Thirty-five Years
OTHER PRODUCTS

-

-

S

o

WIRE STRIPPERS & CUTTERS

STAMPINGS
DIES
TOOLS
Bulletins on complete line upon request

WENCO MANUFACTURING CO.
1133

W. Hubbard St., Chicago 22, III.,U.S.A.
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CONDUCTORS AND HARNESS-100aoTEFLON*

ing device which operates on the
balanced bridge principle. It can
be supplied as a single point controller, using a single bulb; as a
differential controller, for control
on the temperature difference between two bulbs; or for cascade control, using two bulbs.

Control -Resistor Catalog.

Claro-

stat Mfg. Co., Inc., Dover, N. H.
Just about every type and size control or resistor for the usual run
of applications can be found in
catalog No. 56. Among the listings
are composition -element and wire wound controls in several sizes including miniaturized versions, convenient field -attached shafts and
switches, power rheostats, sound system controls, precision or
laboratory -grade controls, wirewound fixed and adjustable resistors, precision deposited -carbon
resistors, ballasts,
line -voltage
regulators, fuse-type resistors,
power resistor decade box and the
like.

Panel Instruments and Accessories. General Electric Co., Schenectady 5, N. Y. Bulletin GEC -368H
is a 12 -page booklet describing the
features, application, construction,
dimensions and other data of 2i,
3i and 4 in. sizes. Photographs,
diagrams and prices are included.
Thermocouple Circuit Restorer.
The Peerless Electric Co., Electronics Division, W. Market St.,
Warren, Ohio. Catalog R-26 describes the thermocouple circuit restorer, a device for renewing proper
electrical conductivity through
thermocouples and thermocouple
circuits used in heat -treating, melting and other processing operations.
Diagrams, installation photos and
recorder chart reproductions illustrate how the Restorer monitors
couples and thermocouple circuits
transmitting emf to temperature
indicators, recorders and controllers.
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TO

+250°C.

OPERATION

Wherever cost, space, weight and
production time are a problem ...
such as in electronic computor
installations-telemetering equipment
and missile and aircraft wiring
NTempbraid" offers the solution.

e

..

"TEMPBRAID" cables come in
2 to 30 conductors in sizes 12
to 30 AWG. These cables are
available with Teflon insulated
conductors with a 5 mil (.005")
wall, or the conventional Type
E and EE insulated conductors
that conform to MIL -W-16878,
and a combination of coaxial
cables.

METALBRAID
A

flat harness woven

tin/lead or silver
plated copper. This
harness eliminates
lacing cord, binding
posts, cable clamps.
of

IT SOLDERS
IN PLACE

HITEMP WIRES INC.
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Magnetic Bobbin Cores. Burroughs
Corp., 1209 Vine St., Philadelphia 7,
Pa. A new 4 -page folder describes
the development, characteristics,
applications and services available
in connection with the line of Bi-
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NEW PRODUCTS

jades

----

Mag tape -wound magnetic bobbin
cores. Materials, widths, thicknesses and bobbin sizes are listed
for standard cores of Molypermalboy and Orthonik. The company
points out that these cores feature
unusual uniformity to assist the
design engineer in the application
of magnetic cores as a working component in electronic systems.

transistors -- prFcision resistors

competitive with imported components

Angular Position Encoders. The

UCLEONIC
products company
for full

free

manufacturers of electronic componen

catalog.

WRITE, WIRE or CALL
1601 grande vista avenue,
los

angeles 23. calif ornia

AN

2-3503

Electronics Division, The Baldwin
Piano Co., 1815 Gilbert Ave., Cincinnati 2, Ohio, has published a
comprehensive 8 -page bulletin describing new 13 -digit and 16 -digit
optical -type analog to digital angular position encoders.
Well illustrated, the bulletin gives
detailed information on the operation and construction of the two
models and describes the manufacture of Baldwin binary and other
type code disks. Encoder and code
disk specifications are included.

Magnetic Shielding. Perfection
Mica Co., 20 North Wacker Drive,
Chicago 6, Ill. Release 103 describes
how to protect tape recordings from
various low and high intensity magnetic fields by storing or carrying in
Fernetic and Co-Netic protective
cans. Typical dimensions and prices
are given on Fernetic, Co-Netic,
Fernetic-Co-Netic, and Co-NeticFernetic rectangular cans, flat
sheets, cylinders, crt shields, transformer cans and tachometer shields.
Data sheet 103-A gives terminology and example sheet from
laboratory test reports on shielding
high, medium and low intensities
with Fernetic and Co-Netic magnetic shielding materials.

Electroplated
WIRE
for many different
applications

Digital Pulse Generators. The
Jacobs Instrument Co., Bethesda 14,
wire.
More and more people are turning to us for electroplated
wire in
We electroplate by continuous methods a wide variety of
the smallest available. In our
a range of diameters from .035" to
laboratory, Tungsten wire as small as .00015" has been electroNew applications for electroplated wires on
plated with Gold
to time .. .
different base materials are being developed from time
.

.

.

Your inquiry is invited. Consult our staff, without

obligation, obout your specific wire problems.

N. Y.
121 SOUTH COLUMBUS AVENUE, MOUNT VERNON,
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additional information on all items on this page,

Md., has available a bulletin announcing the Digipulsers, a series
of instruments which emit a continuous train of equally spaced
pulses. The Digipulsers measure
41 by 61 by 7 in. and weigh 83 lb.
The units described, fitted for
laboratory and industrial use, may
be used as lightweight precision intervalometers in the field or in aircraft. Characteristics are outlined.

Thermocouple Data. Barber -Colman Co., Rockford, Ill. Bulletin F use post card on last page.
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5228-3, a 40 - age booklet, discusses
and application of
and radiation detec-

construction
thermocouple
tors as used
applications.
tion on how t

Il.

Brew Delay Lines are

industrial control
Included is informa check thermocouples,
how to make hermocouples, how to
select and siz thermocouples, plus
other useful information for in on

ENj)E1'

. . custom made to
meet your most

.

exacting requirements

strument me

Also given re standard thermocouple temper ture-millivolt equiva-

Distributed
Constant

lents with temperatures being
expressed of the international
temperature cale of 1948. The
electromotive force is expressed
in absolute u, its.

Brew offers complete design, development and large scale production of
delay lines to meet your most critical
requirements . . . covering an extremely wide range of characteristics
for both commercial and government applications.
Each line is custom made to exactly
satisfy your needs. You get the benefit of continuous research and development and experience on all type
lines. Latest packaging techniques,
dependable materials, special manufacturing and test procedures assure
you of finest quality, ultra compact
units with best possible operational
characteristics.
prompt delivery on prototype and
production quantities. Catalog 54
gives the complete Brew story. Send
for your copy.

...

Lumped
Constant

H -V
Pressu ized Connectors.
DeJUR-AMSC Corp., 45-01 North ern Blvd., Long Island City 1, N. Y.
The 2 -color, 2 - age bulletin 46C on
the new h -v p essurized precision
Continental CO] nectors in 2 and 3
contacts for Ar 24 shell includes description, specifications, actual size
illustrations, ounting and clearance dimension and electrical ratings.

Ultrasonic

4311>

Richard

design

D.

Brew and Company, Inc.
Concord, New Hampshire

development

manufacture

Soldering Ins ruments.

Adcola,
Gauden Road, Clapham, London,
S.W. 4, Engl. nd, has available
literature on i soldering instruments and all ed equipment de signed to accele ate production and
reduce manufa turing costs. Ineluded are illu trated data on a
quick -heating so der pot, the Secundus electric sol ering instrument,
the P.V.C. elec is stripper and a
soldering instru ent shield.
i

Rotating Com onents. NordenKetay Corp., 55, Broadway, New
t

precision, deep drawn

KOVAR

York 12, N. Y. Bulletin 376 is a
4 -page folder giving the characteristics of over 138 synchros, servo
motors and resolvers. The bulletin
was prepared to provide engineers
with an easy guide for the selection
of rotating components.

Glass -Sealing Alloys. Driver -Harris Co., Harrison, N. J. A 4 -page
folder contains a description, properties listing and thermal expansion chart for 4 alloys (Therlo, 142
alloy, 152 alloy and 146 alloy) for
glass -to-metal sealing of both hard
and soft glass. The alloys described
are available as rod, wire, strip,
sheet foil-and in special shapes.
ELECTRONICS

-
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For

PARTS

- from
1/4" dia. and 3/4"
deep, .025" thickness
Consult the Engineering Company for
quality parts or sub -assemblies of steel,
aluminum, copper, brass, kovar, nickel
and monel. Fast, economical service on
long or short runs. The most modern
machines and micro -precision tools

assure highest accuracy.
WRITE TODAY for quotations
sending
your sketches or blueprints,
no obligation.

THE

engineering

additional information on all items on this page,

CO.,

27 WRIGHT ST., NEWARK 5, N. J.

use post card on last page.
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Edited by WILLIAM G. ARNOLD

Industry plant and facility expansions continue at rapid rate as more manufacturers
enlarge production space. Changes in engineering and executive personnel are announced
by major companies. More acquisitions and mergers are completed.

RCA Unveils New Missile Plant Addition In New Jersey
To PROVIDE the design, engineering, and manufacturing space for
the `Talos' guided missile project,
RCA has completed one phase of an

enlargement program which more
than doubles the engineering space
and laboratory facilities of its
Moorestown, N. J. missile and surface radar engineering plant. The
new building, which joins the
original construction, was opened

w

SItRiACE RAPAR SYSTEMS
M(SSLLC
MONEtfOif t..Att.+WC
MSG ttfplW.
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et. ewe"
.,
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officially by General David Sarnoff
and other officers of RCA with the
unveiling of a plaque at the dedi-

cation ceremonies.
The original plant comprised
145,000 sq ft of total building
space and provided employment for
approximately 600 people, compared
with today's building space of 264,000 sq ft and employment of more
than 1,500 persons.
Following the dedication ceremonies, military guests attended a
special program which reviewed the
firm's defense electronic products
activities and achievements.

Tubes-RCA also announced that
Leonard Gillon, manager of manufacturing in the television picture

General Sarnoff, left, and H. R. Wege, manager of missile and surface radar operations

tube section of the plant in Marion,
Indiana, has been appointed plant
manager. He succeeds W. T. War render, who has been named general manager of the newly formed
components division, with headquarters in Camden, N. J.
Gillon joined the company in 1929
as a machine attendant at Harrison,

N. J. In 1940 he was appointed

general foreman of the miscellaneous parts department at the
company's plant in Indianapolis,
Ind., and for 14 years held successive positions there as manager,
materials and production controls;
superintendent, and then manager,
glass receiving tube manufacture.

IT&T Elects President, Sells Capehart, Appoints Engineers
H. LEAVEY has been elected president of IT&T, filling the
top executive position held by the
late William H. Harrison.
Elected a vice-president of IT&T
in 1952, he became president of the
corporation's central research division in the U. S., Federal Telecommunication Laboratories in Nutley,
N. J. in 1953, and president of International Standard Electric Corp.
in 1954. He is a director and officer
of numerous other IT&T companies.
He has traveled extensively for
IT&T in connection with its world-

wide operations and, prior to joining the corporation, had extensive
experience in both the operational
and administrative fields of engineering. He was chief of the logistics division of Supreme Headquarters of the Allied Powers in Europe

EDMOND

340

(SHAPE) before his retirement
from the Army with the rank of
Major General in 1952.

Edmond H. Leavey

Sale-The television, high-fidelity phonograph and radio business
of IT&T's Capehart-Farnsworth Co.
has been sold to the Ben Gross Corp.
July,

1956-
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R -W Data
Reduction Center
now under

construction

The Role of

INSTRUMENTATION
and TEST EQUIPMENT
in Systems Work

Denver plant now under

construction will augment the
Division's manufacturing facilities

Instrumentation development

The complexity of modern weapons systems, as well as certain electronics systems for industrial applications, is such that the design and
installation of instrumentation for obtaining experimental test data
and converting it into usable forms has become a highly specialized
field of technology.
A closely related field is that of test equipment needed for the
adjustment and maintenance of the end -product hardware, both in the
manufacturing plant and in the field. Experience has shown that the
effectiveness of a major new system frequently falls short of its potentialities because of inadequate attention to this essential supporting
activity.
In The Ramo -Wooldridge Corporation, the Electronic Instrumentation Division has the mission of bringing to the areas of instrumentation
and test equipment a level of competence that is adequate to deal with
the often very difficult problems that need to be solved in such work.
Assignments undertaken for a number of government and industrial
customers include such diverse projects as flight instrumentation,
data reduction equipment, and transistorized power supplies. Another
important project of this Division is that of providing The Ramo Wooldridge Data Reduction Center with a system and arrangement of
equipment carefully designed to meet the company's specific requirements. Also in progress is the development and fabrication of field test
equipment for an electronic system R -W now has in early production.
A unique and important feature has been incorporated into the
services offered by the Electronic Instrumentation Division. For each
project, an advisory committee is established composed of experienced
systems engineers from other divisions of the company. By periodic
reviews, such advisory committees assure that the development work
of the Electronic Instrumentation Division takes into account the very
special and often not well understood needs which arise in systems work.
Further information about this R -W activity can be obtained by
writing to the Director, Electronic Instrumentation Division.

The Ramo -Wooldridge Corporation
5730 ARBOR VITAE STREET
ELECTRONICS

-
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LOS ANGELES 45. CALIFORNIA
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of New York City. Gross will be licensed on a non-exclusive basis
under certain U. S. patents based on
inventions of Capehart-Farnsworth
employees. Ownership of these patents will be retained by IT&T.
The Ben Gross Corp. has indicated that it will continue with the
manufacture of high quality products under the trademark name of

Capehart.
Disposition of present inventory
and other details are to be determined.

Appointments-Robert S. Caruthers has joined the executive staff
of IT&T as director of telephone
systems research and development.
He will coordinate all the work in
this field currently being carried
on both in the United States and
abroad by IT&T and its associated
companies.

Caruthers' business career started
with the U. S. Bureau of Standards
in Washington, D. C., and in 1929
he joined the technical staff of Bell
Telephone Laboratories in New

York. Later, when operations at
Murray Hill were expanded, he was
transferred to that point. He joined
Lenkurt Electric in 1952 as chief
development engineer. He holds
more than 20 patents.
Frank M. Viles, Jr., has been ap-

pointed technical director of the
components division of IT&T's Federal Telephone and Radio Co. in
Clifton, N. J. He comes to Federal
from Litton Industries, where he
was administrative assistant to the
general manager.

Leeds & Northrup Opens New Instrument Factory
LEEDS &

NORTHRUP Co. officially
opened its new instrument plant in
North Wales, Pa. Land and buildings cost about $4 million ; inventory and equipment about $7 million
more.
The manufacturing and office
areas provide over 6 acres of floor
space and are set in a 129 -acre

tract.

There will be about 1,300 employees at North Wales, including
not only some of the firm's manufacturing people but also some from
the departments of engineering, industrial engineering, personnel, accounting and maintenance. The
L&N headquarters, and all manufacturing of laboratory instruments, furnaces and certain other
products, will remain at the longestablished company location in

Leeds

&

Northrup instrument plant in North Wales, Pa.

Philadelphia. Products to be produced at the new plant include

recorders, combustion controls and
other automatic instrumentation.

GE Organizes Industrial Laboratory, Plans Florida Plant
organizing a
new laboratory to concentrate on
development of new products, techniques and systems for the industrial electronics field, a business expected to double in size in the next
five years.
Donald E. Garr was appointed
manager of the new unit in GE's
laboratories department in Syracuse.
Garr currently is heading a study
team formulating plans for the laboratory, including initial work projects and size and location of a
permanent laboratory facility. He
previously was manager of electriGENERAL ELECTRIC is
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Donald E. Garr

cal engineering at the firm's general
engineering laboratory. He joined

General Electric in 1936.
G. L. Haller, manager of the laboratories department, said that over
twenty GE departments outside
the company's electronics division
currently have a vital interest
either in the manufacture of industrial electronics products or in
the sale of systems which lean heavily on such products.
Dr. Haller said that the industrial electronics laboratory will
start operations during the early
summer with a small nucleus of engineers working at Syracuse and
Schenectady until a permanent headquarters facility is established. He
July,

1956
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what is
grey
matter
worth?
For the engineer or scientist who
has enough to make him different,
grey matter is worth a rewarding
life of creative achievement in
a working climate where ideas are
King...and the benefits measure
up to the man and his mind.
For 56 years Firestone has grown
on grey matter in Research,
Development and Production. Now,
simply, we need additional grey matter
for such Firestone "firsts" as the
"Corporal" surface-to-surface ballistic
missile. Here are just a few of the
Engineering activities in which
Firestone needs more grey matter:

-

Electronics Systems
Mechanical Systems
Propulsion Components
Flight Simulation
Mechanical Structures
and Dynamics
Stress Analysis
Metallurgical Lab
If you're the man with extra grey
matter who wants the chance to really
use it, write us today.We'll put you
in touch with a Firestone man who
has your kind of grey matter, too.

-Fire tone
MISSILE DIVISION
GUIDED
A C
RESEARCH DEVELOPMENT M A
N U F

T U R E

Firestl,llc"-Los kugele s ,llr,r,tcrey
WRITE: SCIENTIFIC STAFF DIRECTOR. LOS ANGELES 54. CALIF.

"Find your Frrture
ELECTRONICS
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expects about 50 people to be on the
technical staff by year's end.

,

/

1

/!

thinking
of resistors?
think of

-

Florida GE also announced
plans to establish an electronics
plant in the St. Petersburg -Clearwater area, the firm's first manufacturing facility to be constructed
in Florida.
The proposed plant will produce
electronics equipment for Sandia
Corp. of Albuquerque, N. M., prime
contractor to the Atomic Energy
Commission. The General Electric
x-ray department will operate the
new facility.

The new plant will employ from
600 to 700 people and will have an

annual payroll of about four million dollars. A. F. Persons has been
named plant manager. Ground will
be broken for construction late in
May. It is planned to have the
plant in operation by December 30,
1956.

There will be 150,000 sq ft of
floor space in a one-story manufacturing building and an attached two

story

office building.

A small number of key employees
will be transferred from the headquarters of the x-ray department at

Milwaukee, Wisconsin.

NCR Dedicates Electronics Div ision

SPEER
and send for this valuable
catalog!

It will give you helpful information
about the complete line of Speer
Resistor Products-specifications,
characteristics and applications:
Fixed Composition Resistors
Phenolic Coil Forms
Iron Coil Forms

Write for your copy today.
Other Speer Products
for the Electronics Industry
anodes
contacts
fixed carbon resistors
coil forms
discs
brushes
battery
carbon
graphite plates and rods
also R. F. coils
fixed composition capacitors
chokes made by Jeffers Electronics

r

THE NATIONAL CASH REGISTER CO.

dedicated its new electronics division in Hawthorne, Calif.
The 52,000 sq ft structure is
devoted to research and design activity in advanced electronic computers and auxiliary equipment for
business systems. Management at
the division includes D. E. Eckdahl,
division manager; D. J. Daugherty,

RESISTOR

Title
Company
Address

City

Zone-State

L
Want more information?

Use post cord en

manager of engineering department; Marc Shiowitz, manager of
product development department;
Alfred Doig, manager of special
projects department; and R. J.
Valenti, manager of engineering
services department.
The division has 225 employees,
consisting principally of engineers,
mathematicians and scientists.

General Instrument Buys Micamold
INSTRUMENT CORP. has
reached an agreement to purchase
all outstanding capital stock of
Micamold Electronics Manufacturing Corp. The acquisition is subject to shareholder approval.
Under terms of the agreement,
all Micamold's outstanding stock
is to be purchased at the approximate book value of itra akaraa an
GENERAL

DIVISION
SPEER CARBON COMPANY
Bradford, Pennsylvania
Send me the Speer Resistor Catalog.
SPEER

Name
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New National Cash Register electronics plant in California

December 31, 1955, $2,494,000 payable 20 percent in cash and the
balance in long-term notes maturing annually over a five-year period
from March 1, 1958, to March 1,
1962, along with options for the
purchase of 210,000 General Instrument shares.
Micamold and its subsidiary report for 1955 combined sales of

last me.

July, 1956
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$7,350,000 and earnings of $293,000 before taxes. The firm has
plants at Brooklyn, N. Y. and Tazewell, Va.

Loral Electronics
Builds New Plant
ELECTRONICS CORP. broke
ground for its new plant in New
York City on Bronx River Avenue.
The plant will be one story high
and three city blocks long. It will
occupy 100,000 sq ft of space on five
acres.
Leon Alpert, president, stated
that this is the first in a series of
expansion moves presently being
planned.
LORAL

testing
components

and complete
packages to

MIL 5272 A?

Read what a user says about
Genisco G-Accelerators!
Gauge, Sellersville, Pa., recently
States
United
purchased a Genisco Model B78 G-Accelerator
to assist in the development and testing of new
instruments. Gauges from 1" size for hydraulic
and accumulator applications, to pressure transducers for guided missiles have been tested under
acceleration forces up to 75 g's.

Commenting on the performance of the
machine, a U.S. Gauge engineer said: "Particularly useful are the rotating pressure ports ( air
system) and slip rings. In my opinion, the Genisco
Model B G -Accelerator is a well-designed piece
of equipment, easy to set up and operate, and
has required only minor maintenance:'
If you need to subject components to simulated
g-forces, or to calibrate and evaluate accelerometers, contact your Genisco representative for
complete information on Genisco G-Accelerators.
NOW FOUR STANDARD MODELS
MODEL
NUMBER

G -RANGE

B78

30 to 120

C159

30 to 75

D184
E185

1

to 800

0.01 to 60

RADIUS OF
GYRATION

CAPACITY

25 lbs.
100

-8" cube

Ibs.-18"

24"
44"
12"
72"

cube

6 1-Ib. objects

300 lbs. -30" cube

Texas Instruments
Consolidates Divisions
THE semiconductor products and

components divisions of Texas Instruments have been combined to
improve customer service and to
increase production efficiency.
The new semiconductor-components division is headed by vicepresident Mark Shepherd, Jr.,
formerly in charge of the semiconductor products division. J. P.
Rodgers, Jr., formerly general
manager of the components division, has been appointed assistant
vice-president and marketing manager of the new division. Other
divisional appointments include:
W. E. Love, sales planning manager; Z. W. Pique, sales manager
and Leslie King, products manager.
The divisional consolidation has
altered the construction plans for
the new plant on the recently acquired 250 -acre tract near Richardson, Texas. Plans originally called
for a 150,000 sq ft plant, but consolidation of the two divisions will
increase the new plant size to over
200,000 sq ft. Construction will begin this year, with completion
scheduled in 1957.

Apparatus-TI also announced
new appointments in its apparatus
division. They include: Cecil L.
Covington, controller; R. E. Houston, personnel director; W. H.
Owen, chief industrial engineer;
and Ingram Lee II, production manager. In the apparatus division
ELECTRON ICS
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2233 Federal Avenue
Los Angeles 64, California

Reliability first

200

to
90 mc BANDWIDTH
CPS

111111111

IIIIIIIq

Extended bandwidth, high voltage output,
and fast rise time makes the -SKL- Model
214B Chain Pulse Amplifier extremely useful for detailed studies of pulses. A specially
designed terminating cable provides direction connection to the deflection plates of a
cathode ray tube. The flat frequency response
and linear phase shift of the Model 214B
Chain Pulse Amplifier are valuable in the
testing and development of pulse circuits
for radar, nuclear, and UHF research.
For further information
write for Bulletin 214-2.

I
S K 16

FEATURES:
Rise Time: 0.006 µsec.

Pulse Gain: 30 db

Maximum Output

Voltage: 125V
Bandwidth:
200 cps

-90 me

Stabilized screen supply

SPENCER KENNEDY LABORATORIES, INC.
1320 SOLDIERS FIELD ROAD, BOSTON 35, MASS.
Want more information? Use post card on last page.
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(continued)

'engineering department, W. R.
Bailey and Ronald F. Keener have
been appointed assistant chief engineers, reporting to assistant vicepresident H. J. Wissemann.
All those concerned have been
with Texas Instruments for several years. John A. F. Gerrard is
now director of geophysical research in the central research division of Texas Instruments. He is
in charge of basic and exploratory
research into technique and instrumentation for geophysical explora-

tion for petroleum and minerals.
Dr. Gerrard was formerly director of geophysical research for
Houston Technical Laboratories.
He replaced Dr. Hal J. Jones, who
is now chief engineer of HTL.
Prior to his coming with the TI
companies in 1954, Gerrard was a
vice-president of Electro -Technical
Laboratories, Houston, and before
that was a technical supervisor
with Northwest Seismic Surveys,
Calgary, and a geophysicist with
California Standard Company of
Canada.

Simpson Aids U. S. Assistance Program
re
Gives large display

/04
all types of diodes
Now You

CAN TEST dynamic characteristics of all common types of
diodes-including both germanium
and silicon-more accurately, rapidly, and easily than ever before
Full -screen display of forward and
reverse characteristics separately
gives four times the previous
visibility for greater speed and
accuracy.
Feed -out connection permits use
of external 'scope for even larger
display.
Dual inputs provide for high-speed
comparison or differential checking against standard diode or
resistor.
Forward -scale sensitivity is increased to 1 volt/inch.
Forward -scale current ranges are
10, 20, and 50 ma/inch; current
adjustable from zero to 100 ma.
Reverse -scale voltage ranges increased to 50, 100, and 250 volts/
inch; voltage adjustable from
zero to 500 volts.
Reverse -scale current ranges increased to 1, 10, 100, and 1000µa.
Provision for diode -capacitance
compensation.
Accuracy -+- 5%.
Size 9-1/2 x 7-% x 14 inches.

I'fl+/ V
MANUFACTURING,

Wayland, Massachusetts
APPLICATION ENGINEERING

MFG
G
M_

inc.
OFFICES

Bar

IN

Mau edrrº,:
J68 , So. Sud Eurt, Mass.

PRINCIPAL

CITIES

A. J. Milewski, left, of Simpson in Chicago
Instrument in Calcutta

NIRODE

RANJAN

DAS

GUPTA

of

India recently made a three-day
study of the Simpson Electric Company's Chicago plant to learn more
about mass production and specifically about mass production of electrical measuring instruments. He is
making a six-month tour of the U.S.

and N. R. Das Gupta

National

as part of the U.S. Technical Assistance Program. His job back in Calcutta is supervisor of repairs at

the National Instrument factory.
Simpson also announced formation of an avionics division, headed
by Dudley Hansen. It will produce
aircraft-indicating instruments.

Ford Motor Company Moves Into Missiles
FORD MOTOR Co. formed a subsidiary company which will span

advanced scientific and technological operations ranging from
guided missile systems to possible
exploration of outer space. Ford's
initial commitment for the new
firm of $10 million will go for research and development facilities.
Total investment in such facilities
is expected to run around $14 million.
Called

Aeronutronic

Systems,

Inc., the subsidiary will have its
headquarters in California. Construction of research and development facilities for the new firm is

expected to start by the end of 1956
and be completed in 1958. Between
1,000 and 2,000 people may eventually be employed in the facility.
For production facilities the company will either build new plants
or use some of the facilities that
Ford has located in the U.S.
Nucleus of the new company will

Want more information? Use post card on last page.
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be a group of scientists and engineers who formerly were organized under the name of Systems

Research Corp., a Los Angeles firm
engaged in research and development in the design of weapons systems. It was formed by scientific
personnel who were formerly with
Lockheed's missile systems division.
A seven -member board of directors includes Henry Ford, E. R.
Breech, president and board chairman of Ford, respectively ; G'arald
J. Lynch, director of Ford's office of
defense products and governmental
relations; Ernst H. Krause and
Montgomery H. Johnson of the
SRC group and Andrew Kucher,
director of the Ford scientific laboratory. A chairman and a seventh
member will be announced later.
Lynch, who is resigning his present position with Ford to become
president of the subsidiary, said:
"We expect to take a missile or
other project and see it through
from its very conception to its
manufacture, and possibly even to
its utilization and maintenance."
"And when the new corporation
gets to the point where it is ready
to start production, it either will
build new plants or use some of the
modern, highly versatile facilities
which Ford Motor Company has located strategically in all parts of
the country."

Personnel-Dr.

Krause, formerly
president and board chairman of
SRC, has been named vice-presi-

dent-research and development,
and Dr. Johnson, who was director
of SRC's physics and nucleonics
division, has been appointed director of research and development.
In another key assignment, Dr.
Joseph V. Charyk, who was vicepresident and director of SRC's
aerophysics division, has been
named head of the aerodynamics
and propulsion division.
A former associate director of
research at the Naval Research
Laboratory in Washington, D. C.,
Krause was with Lockheed Aircraft
before forming SRC.
Johnson also is a former staff
member of the Naval Research Laboratory and Lockheed. He is a
former faculty member at New
York University and the University
of Maryland.
Charyk has also served with
ELECTRONICS-July, 1956
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Jewel bearings for lowest torque, and superior seal against
surroundings that contain abrasive dust, make this new, Model LLT 7/s
Waters pot the ideal unit for high -reliability service where minimum
torque is essential. With torque low enough to permit actuation by a
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as in computer, servo, and selsyn uses. Check your needs with these
specifications:
0.01 ounce -inch
Maximum torque:
one watt at 80° Centigrade
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Weight:
Body depth: '/e inch
Outside diameter: 0.885 inch
Linearity: 0.5%' standard; on special order, 0.25%
Winding angle: 354° standard; on special order, 360°
Ganging: to six decks with no increase in diameter.

Where the features of a ball -bearing potentiometer are desirable, specify Waters Model LT 7/8 "Lo-Tork" potentiometer.
Write for data sheets on jewel-bearing and ball-bearing precision wire -wound potentiometers.
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Maybe we can help you
Waters design or by taking a bold, new approach. Tell
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Lockheed and was on the faculties
of California Institute of Technology and Princeton University.
He has been associated with the
Advisory Group of Aeronautical
Research and Development of the
North Atlantic Treaty Organization.
SEND YOUR

IBM Elects

PRINTS FOR
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QUOTATION

HELICALS

SPURS
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RATCHETS

WORM AND WORM GEARS
CLUSTER GEARS

RACKS

STRAIGHT BEVELS

INTERNALS e ODD SHAPES

1021 PARMELE STREET, ROCKFORD, ILLINOIS

Thomas J. Watson, Jr., left, and Thomas
Watson, Sr.

J.

J. WATSON, JR., has been
elected chief executive officer of
IBM.
He has been president of the
company since January, 1952, and
will continue in that office. Thomas
J. Watson, Sr. will continue as
board chairman.
THOMAS

INTRICATE STAMPING

SPECIALISTS

U. S. Telecommunications

Advisory Board Set
A TELECOMMUNICATIONS Advisory
Board, under Office of Defense Mo-

PIX Manufacturing
Co., Inc.
81-A Hudson St.
Newark 3, New Jersey
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Precision Parts to meet your production and engineering needs.
From .002" to .187" thickness. Radio tibe parts, drawings,
piercing, wire straightening, cutting and forming, relay components, transistor bases, terminal lugs, nulti-slide stampings,
beryllium copper contacts and printed circuit connectors.
Send sketch or
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print for quotation.
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bilization chairmanship, was established by Defense Mobilization order.
Primary function of the board
is to advise the director of defense
mobilization on the effective use of
telecommunications programs in
over-all government mobilization
activities.
The board, to be headed by Major
General Jerry V. Matejka, USA,
(Ret.), ODM assistant to the director for telecommunications, will
be made up of representatives from
the Departments of State, Defense
and Commerce, the Central Intelligence Agency, Federal Civil Defense Administration and the Fed July, 1956
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eral Communications Commission.
Edward Webster will be the FCC
representative on TAB.

Audio -Video Names
Chief Engineer

Actuated by

KAUFMAN has .been appointed vice-president in charge of
engineering at Audio -Video Recording Co. He has been chief engineer of the company since 1955
and will supervise all engineering
personnel and facilities.
He joined the firm in 1951 as
senior studio engineer. In 1954 he
became studio supervisor and was
promoted to the position of chief
engineer in 1955. In 1956, he was
made responsible for all engineering activities.
Prior to joining the company, he
was chief engineer at another New
York studio for six years.

of preparation. Tapes are easily duplicated or
punched on the job for multiple and remote
testing. Compact, light weight.

Sylvania Expands For
Microwave, Promotes Six

IRVING

foELECTRONIC

EQUIPMENT

SETS UP ENTIRE TEST

WITHIN HALF A SECOND
a simple punched paper tape, the
Robotester eliminates the cost and bulk of
special program boards, "black boxes" and
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external measurement, and successive tape
programmed measurements need not have
the same tolerances. (May be "mixed" in a
series of measurements.)
Number of measurements: Between any
two of 240 points, or over 57,000 possible
measurements per set-up.
Speed: Approximately 120 measurements
per minute.
Dimensions: 20" wide x 131/4" high x 18"
deep (overall).
Weight: 90 pounds
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Electro Sales Associates, Redwood 2-7444
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TELEMETERING
FILTERS

SYLVANIA

1%, whichever is greater. Internal
standard resistors are
1%.
Tolerance: 5%, 10%, 20% with limits of

or

plans to expand it microwave tube laboratory by adding a
new wing devoted to increased research and development in travelother
and
tubes
ing -wave
microwave devices. Total of 18,000
sq ft will be added to the present
40,000 sq ft. Construction is to
begin this summer for fall occupancy.
The laboratory, built in 1952, is
producing traveling -wave tubes
under government contracts. Gerald
C. Rich is manager of the laboratory.
At least 15,000 sq ft of the new
wing will be used for engineering
laboratories and offices, while 3,000
sq ft will be devoted to experimental
tube construction.

HYCOR

-

Earlier Sylvania anLab
nounced that a microwave physics
laboratory had been established in
Mountain View, Calif. Activities
will be carried out in rented space
until permanent facilities are established.
Henry Lehne, general manager
of the electronic systems division,
said the new laboratory would conduct research and advanced de-

Hycor band-pass and low-pass tele.
metering filters are produced in
exact accordance with accepted
military standards. In addition to
designs which conform to Applied
Physics
laboratory specifications,
miniature units are available.
Hycor tetemtering filters are potted

for complete protection against vibration and humidity. The finest
components are used to minimize
aging effects on characteristics.

Send for Bulletin TF which describes standard types available.
Hycor engineers will be pleased
to quote on your most exacting

specifications.

Representatives in

Principal Cities

HYCOR
DIVISION Or
INTERNATIONAL RESISTANCE COMPANY

12970 Bradley Avenue. Sylmar 1. Calif.
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increased operational

versatility ..greater
accuracy in
RF, VHF and UHF

SPECTRUM

(continued)

velopment in the uses of new magnetic materials and gaseous media
for microwave electronic control devices and systems for radar, communications and electronic countermeasures.
The new laboratory is the third
Sylvania electronics laboratory to
be located at Mountain View. The
company's microwave tube laboratory was established there in 1952,
and the electronic defense labora-

IMPROVED

PANORAMIC
PANALYZOR
MODEL

Cheek these adranred
engineering Iea1e/reti:

Promotions-Arthur L. Chapman
has been appointed vice-president
of manufacturing. A vice-president
of the firm since 1950, he most
recently had been a vice-president
of operations, in charge of the
radio and television division.

Continuously variable scanning
rate from 1 thru 60 scans/sec with
one control. Three selectable modes . . .
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Speed: 22,000 RPM
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Weight: 1 oz.

3
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Input: 400 cps, 4 watts
Voltage: Model 1: 6 volts
Model 2: 26 volts
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SPECIFICATIONS
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400 cps
kc
9 kc-100 kc

Made by the
makers of
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Maintain uniform flow of air in restricted
space

Write today for complete
specifications and prices.
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The Sanders Minicube Blower contains
both miniature blower and motor in a
rugged, 1" cube. A single package, it is designed for use on aircraft and guided missiles
operating under severe environmental conditions. It is operable over wide ranges of
vibration, acceleration and temperature, and
is suitable for many exacting applications.

Cool Klystrons and other electronic tubes
and devices

Differential markers to show
frequency dispersion available
in the Type T-10,000.
The Panalyzor Model SB -8b is available
in three types:
Range
200 kc-0 kc
1
mc
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for use on aircraft
and guided
missiles

Prevent fogging of lens or viewing glasses

NEW

Sweepwidth

ruggedly
constructed

Eliminate hot spots
equipment

Flat face CRT, edge lit calibrated

screen and camera mount bezel

Type
T-200
T-1000
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BLOWER

The Sanders Minicube Blower can be used
to:

Three selectable types of

amplitude displays
. Square
law
exponential, Linear 20 db, Log 40 db.

NEW

MINICUBE

Osmund T. Fundingsland, who
has been directing research and development in these fields, will head
the new laboratory. Prior to joining Sylvania in 1953, he was with
the Air Force Cambridge Research
Center. Since 1953 he has been
serving as consultant on the Atomic
Energy Commission's Project Sherwood at the University of California's Radiation Laboratory.
Arthur L. Aden will be assistant
manager of the new laboratory.
Since 1953, he has been leading
specialized applied physics research
for Sylvania.

NEW

NEW

SANDERS

tory in 1954.

ANALYSIS

with the
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Charles W. Hosterman has been
appointed general manager of the
electronics division of Sylvania. He
has been assistant general manager
of the division since 1954. He joined
the company in 1943.
Bennett S. Ellefson has been ap-

For detailed specifications,

write Dept. E-7
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pointed vice -president -engineering
and research, and Marion E. Pettegrew has been appointed vice -president -tungsten -chemical and parts
operations, of Sylvania.
Dr. Ellefson is responsible for
planning and coordinating broad
aspects of engineering and research
on a company -wide basis. He
previously had served since November, 1954, as technical director of
Sylvania.
Pettegrew, as a vice-president,
will continue to have over-all responsibility for the parts division
and tungsten and chemical division.
He also continues to have responsibility for parent company supervision of the operations of two
wholly-owned subsidiaries, Sylvania
Electric of Puerto Rico, and Produtos Eletricos de Mica in Brazil.

if yoU use small

gears pinions
&

IT WILL PAY YOU TO CHQËCFC

GRC'S STOCK SHEET
Before you order gears or pinions, see GRC's new Stock
Sheet. All items listed are cast from stock dies,
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tool charge, quantity permitting. Maximum O.D. about
11/2", with 1/16" face width; wider faves for
smaller diameters.
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requirements, available on special order.
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for new stock sheet and samples.
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transformers of

proven

Bennett S. Ellef son

performance- and quality

Dr. Ellefson joined the Sylvania
organization in 1937 as a research
chemist, specializing in work on
fluorescent materials and glass. He
served in various engineering capacities until 1946, when he was appointed director of the central engineering laboratories in New York.

National Semiconductor
Selects Research Head
B. PRINCE has been appointed to the new position of director of research and development
for National Semiconductor division of Hoffman Electronics Corp.
Dr. Prince comes to National
Semiconductor from Bell Laboratories where he has done developmental work on silicon devices including solar energy converters and
power rectifiers. Prior to joining
MORTON

ELECTRONICS
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Bell in 1951, he was research assist-
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ant at the research laboratory of
electronics at MIT.
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president of RETMA of Canada.
He is general manager of the
consumer products group of the
Canadian Westinghouse Co. in
Hamilton, Ont. He joined the company in 1934, working on time
study and methods engineering. In
1937 he moved into the consumer
products sales department, first in
Hamilton and, in 1939, in Toronto.
He was appointed manager of
the appliance and electronic division in 1951 and later was made
general manager of the consumer
products group.
Canadian RETMA has 118 member -companies.
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Fisher Plans To Build
In California
for a new firm in Sunnyvale,
Calif., that will manufacture electronic aviation equipment was revealed when a 21 acre plant site was
purchased by Gerhard R. Fisher.
Dr. Fisher, president of Fisher
Research Laboratory, of Palo Alto,
Calif., said he is organizing a new
company, unnamed as yet, to manufacture direction finders, radio
equipment and other navigational
aids and test gear.
Construction of a $1 million
plant will get under way by end of
this year, and it is to be in operation by February.
PLAN

.i

II-2
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Unique design of the two-dimensional Model
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Single micrometer adjustment
controls vertical depth of cut, and adjusts
height of copy table and pantograph.
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to infinity!

Accessibility on three sides permitting panels up to 30"
diameter to be engraved, milled or profiled. Vertical range
over 10" allowing operations on complete chassis, cabinets
or other bulky objects. Ruggedness, stability and precise
accuracy inherent in construction.

Mounted on the ruggedly constructed heavy duty steel
Green Engraver Bench. All functional parts are conveniently within reach of the operator while seated. Accessibility of toaster type sets stored in lower cabinet trays, tools
and accessories contribute to productive capacity.
A

j

brochure with full details is yours upon request.

Literature also available on the smaller Model 106 three-dimensional engraver.

GREEN INSTRUMENT COMPANY
363 Putnam Ave., Cambridge, Mass.
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Prospective customers for Fisher

will be the Lockheed missile facility and the General Motors assembly plant to be built in Sunnyvale.
Fisher's Palo Alto firm manufactures electronic equipment in the
geophysical field.

Weston Laboratories
Moves To New Plant
WESTON LABORATORIES

has moved

from

Harvard,

its

operations

Mass., to Bolton, Mass. The new
plant comprises a 10,000 sq ft
July, 1956
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building on a forty-seven acre
tract. The former building in Harvard, Mass., has now been leased
to the Civil Defense Administra-
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Westinghouse Elects

Four Vice -Presidents
executives of Westinghouse
have been elected vice-presidents
of the company.
They are :
Frank W. Godsey, Jr., 16 years
with the firm and the manager
since 1951 of the electronics x-ray
and air arm divisions, all in Baltimore, Md. He will continue to
direct these divisions.
A. M. Kennedy, Jr., 15 years
with the company. He will continue to administer the purchases
and traffic department from the
company's headquarters.
F. M. Sloan, 24 years with the
firm, and the general manager of
the lamp division since 1953. He
will continue to direct the lamp
division.
W. Waits Smith, for three years
the manager of the company's aviation gas turbine division at Kansas
City, Mo., which he will continue
to direct.
Godsey joined the Westinghouse
new products department in 1940
and was named manager of that
department in 1945. In 1951 he
was placed in charge of the electronics and x-ray divisions at
Baltimore and soon after the air
arm division.
FOUR

Alto Scientific
Names Engineers
STANLEY J. FRONT has been appointed mechanical engineer for
Alto Scientific Co. Palo Alto, Calif.
electronic design and manufacturing firm.
He has served as aircraft and
automobile engine designer for
Vickers, Ltd., and heavy equipment
designer with Northwest Engineering Co. and Skagit Steel & Iron
Works. Most recently he was chief
development engineer for the Willamette Iron & Steel Co. in Portland, Oregon.
The company also announced that
two new engineers, David A. Geddes
ELECTRON ICS
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Specifications:
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batteries or AC.
Weighs only 9 Is., including batteries.

Range: 47 to 225 mc.
Demodulation: FM/AM
Accuracy: ±6 db.

Applications: Radio interference measurements
Plotting antenna radiation patterns Studying propagation phenomena Location of TV receiving sites
Covers FM, TV, Aircraft and Mobile Radio bands.

Price-$499. For technical bulletin, write to
Instrument Division, Dept. S-313.
Federal Telephone and Radio Company

A Division of
International Telephone and Telegraph Corporation
CLIFTON, N. J. NUtley 2-3600

100 KINGSLAND ROAD

where does

COTO -COIL
SQUEEZE into this picture?
In many of today's high speed
elevators Coto-Coils control the
sensitive circuits which make
absolute smoothness and safety
possible.
If you have a coil problem
in production or design, let CotoCoil provide the right coil for
the job in the volume you need.

Send details of your problem to

COTO -COIL CO., Inc.
65 Pavilion Ave., Providence 5, R.
New York Office:

I.

10 East 43rd Street
New York 17, New York
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N EMSCLARKE

TYPE

20-D

1

A portable instrument for measuring
the wide range of radio signal intensities from 540 to 1600 kc. Its range is
from 10 microvolts to 10 volts per meter,

making it equally effective for interference studies at, low signal strengths and
close -in measurements on high -power

and John W. Witcosky, have joined
the engineering staff.
Geddes was formerly associated
with the Washington Institute of
Technology and a West Coast electronics instrument firm. For the
past 5 years he has been engaged
in developing carrier frequency and
low frequency equipment.
Witcosky was formerly with
Beckman Instruments, Stanford Research Institute and Lynch Carrier
Systems.

Melpar Appoints
Chief Engineer
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'..

directional arrays.
Accuracy is assured by a calibration
method that compensates for variations
in tube characteristics and for voltage
variations in the self-contained battery

power supply. Operation is simplerapidly-direct
made
measurements
reading on all ranges requires no
charts or multiplication factors-no warmup period necessary.
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acing tapes for every purpose
Gudebrod Lacing Tapes are easy to tie, easy on
the hands. Knots tie securely-stay put!

CUD E L A C E*. ..

the original braided

nylon wax -coated lacing tape.

CUD

ELACE.H*

rubber -coated,
easier to handle. no slipping, fungus and flame
resistant.
.

.

S.

Butts

S. BUTTS has been appointed chief engineer of Melpar, of
Falls Church, Va. He joined the
firm in 1947 as a senior engineer.
In prior assignments, he was engaged in the design and development of subminiaturized equipment
for piloted aircraft and guided
missiles.
ROBERT

Emerson Reorganizes
Operating Structure
structure of Emerson
Radio and Phonograph Corp. has
been changed from a horizontal to
a vertical basis, with the establishment of autonomous divisions, the
diviradio -television -phonograph
sion and the government contracts
division.
Dorman D. Israel, executive vicepresident and a member of the
board of directors, will head the
diviradio -television -phonograph
vice-presiRome,
P.
Morton
sion.
dent in charge of government contracts, will head the government
OPERATING

NEW TEFLACE

the latest

advance in tapes, coated with DuPont Teflon, to
withstand extreme temperature conditions.
"T M.

FOR INFORMATION
AND TRIAL SUPPLY TODAY!
WRITE

GUDEBROD BROS. SILK CO., INC.
Electronics Division
225 W. 34th St.
New York
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contracts division. The management of existing subsidiaries,
Quiet Heet Manufacturing Corp.,
manufacturer of air conditioners
and oil burners, Jefferson-Travis,
manufacturer of cabinets, and
Plastimold Corp., custom moulder
of plastics, will remain unchanged.

Perfection Mica
Opens Indiana Plant
A NEW

PLANT was opened in
Rochester, Indiana by magnetic
shield division of Perfection Mica
Co. of Chicago. The 15,000 sq ft
plant has new modern equipment
for manufacturing magnetic shielding material designed to attenuate
both high and low magnetic fields.
The firm's Chicago plant will continue to produce shielding as well
as "K" gauged mica.

Transistor Applications
Formed In Boston
A NEW COMPANY, Transistor Applications Co., has been formed in Boston, Mass. for the research, develop-

ment and production of transistorized products only.
Seymour Schwartz, formerly staff
member of Lincoln Laboratory and
transistor engineering consultant,
is president and general manager.
Operations of the new company
include research, development and
pre -production on miniaturization
and transistorization of both military and commercial equipment. The
company also conducts evaluations
of transistor circuits and devices,

For more than 40 years North has pioneered
in engineering and manufacturing "brains"
for switching, supervising and recording, in
communications and in systems or com-

ponents for:

Computation
Remote supervision and control of
manned equipment.

Data input and output sequencing.

Memory and reporting functions.
Missile guidance.

Mack Steps Further

Other airborne automatic controls.
Many other "automations."

Into Electronics

MACK ELECTRONICS, a new division
of Mack Trucks, Inc., has been
formed and will be located in Boston, Mass. It will supplement the
facilities of the present electronics
operation located at the Mack plant
in Plainfield, N. J.
All phases of engineering will be
under the direction of Paul Travers,
formerly chief engineer at Ultrasonic Corp. and, before that, with
the Servomechanisms Laboratory of
MIT. Glenn H. Roundy, also form ELECTRON ICS

-

July, 1956

un-

When you must meet critical industrial or
military specs which go beyond the usual
meaning of "dependability" call on North to
collaborate in or take over your problems.

Our field engineers are strategically located
in the important industrial areas.

fQÌ
`(4.4-

NORTH
INDUSTRIAL DIVISION

ELECTRIC

COMPANY

559 South Market St., Galion, Ohio

Want more information? Use post card on last page.
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erly connected with Ultrasonic
Corp. as vice-president, will direct
sales.
Mack acquired, in 1955, two electronic companies, White Industries
and Radio Sonic Corp., now known
as Mack electronics division.
Production of military and commercial electronic equipment will
be continued at the Mack plant in
Plainfield, N. J., under the directon
of Robert Edwards, recently appointed manager.

ELECTRONIC

n

HERE'S

ACTUAL
SIZE

WHY:

Electro Engineering
Names Halloran
J. HALLORAN has been
elected secretary -treasurer of Electro Engineering Works in San
Leandro, Calif. He is also vicepresident in charge of engineering
for the firm. He replaces Alex W.
Fry, who has moved to New York
and a new field.
Halloran has been a member of
the executive staff of the company
for the past six years.
JAMES

We are specially equipped to
furnish standoff and feed through
terminals in a full range
in
of materials and sizes
economical quantity runs ... from
either our standard line or custom
fabricated to your specifications...
and deliver them promptly.

...

Whitso Standoff Terminals

are available in over 100 varieties ..
fork, single and double turret, post
male,
and miniature types
molded
female or rivet mountings
or metal base. They are molded
from melamine thermosetting materials for best electrical properties.

...

...

Whitso Feed Through Terminals

can be furnished as standard
or to your individual
specifications.

Sell Heads
AMF Electronics
B. SELL has been appointed general manager of the
electronics division of American
Machine & Foundry Co.
He formerly was project engineer with the pilotless aircraft di WENDELL

Whitso Melamine Jacks

are electrically and mechanically
designed for long, reliable service.
A wide range of colors are
available for color coding.
Special colors can be supplied.
Whitso Pointer Knobs,

widely popular in military
use, are readily suited to
countless communications
and industrial applications.
They are supplied in
attractive black phenolic
with satin finish.

the most of
your creative and imaginative ability at North American's Columbus Divisionhome of the famous Navy
Exciting, advanced research
programs are now underway in six promising fields;

MICROWAVE
ANTENNAS
RADOMES
FLIGHT
CONTROL
FIRE CONTROL
SERVOMECHANISMS
about a

highly profitable research

engineering career in
Columbus,
CONTACT:
Mr. J. H. Papin
Dept. 56 EL

for electro -mechanical use include
general purpose, mica filled and high
impact phenolics, ureas, melamines,
alkyds, glass reinforced alkyds
and nylons.
Get full facts on
Whitso terminals and
other electronic
components. Ask
for our new
catalog.

NORTH
Wendell

932e Byron Street, Schiller Park, Illinois
IChlcogo Suburb)
Use post card on

FURY JETS.

To find out more

Whitso Custom Molded Parts
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B.

Sell

vision of Boeing Aircraft for two
years. Prior to joining Boeing, he
was a member of the anti-aircraft
and guided missile board, Fort
Bliss, Texas from 1950 to 1954.
In 1947 he worked in the Applied

AMERICAN
AVIATION, INC.
Columbus 16, Ohio

Want more information? Use post card on last page.
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Physics Laboratory at Johns Hopkins on guided missiles, and in 1948
at the Ballistics Research Laboratory, Aberdeen, Maryland on largescale digital computers.
Dr. Sell served as chief of the
radar branch, G-3 Section, Army
Ground Forces, where he established a graduate level training program for military personnel in
electronics and radar.

Applications of the Cary Model 31

the new

MODEL 31

Vibrating Reed
Electrometer

Lockheed Speeds
Missile Plant

Detects current as small as 1.0x 10.17

broke ground
for its missile systems division's
new Sunnyvale, Calif. plant to be
completed by mid -1957.
The division has decided to keep
its present Van Nuys, Calif. plant
open and to build the additional
facilities on the 275 -acre Sunnyvale
site sooner than it had previously
expected.
The building program calls for
construction of four separate buildings with a total floor space of more
than one quarter of a million sq ft.
This includes a 48,000 sq ft administration building; a 96,000 sq
ft manufacturing building; a 96,000 sq ft engineering building and
a 20,000 sq ft cafeteria.
The manufacturing building's
factory area is designed to incorporate high-speed precision machinery and specialized shops for
rapid production line operations.
The engineering building will house
such functions as general engineering offices and engineering test
laboratories.

as 0.02 mv

LOCKHEED AIRCRAFT

Utah Radio Buys
Electronics Division
THE electronics division of Utah
Radio Products Co. has been sold
to the Utah Radio Products Corp.
of Huntington, Ind., a locally organized company that plans to continue operations without interruption. The division produces radio
and tv loudspeakers and other electrical and electronic assemblies.
Frank L. Pyle, vice-president in
charge of Utah's electronics division for the past seven years, heads
the new company as president.
Work in process has been trans ELECTRONICS

-
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amperes...charges

as

small as

5x10-'6 coulombs...voltages

as small

!

include measurement of radioactivity,
determination of C14, H3 and S35 concentrations, amplifications and measurement of ion currents in mass spectrometry, pH determinations, measurements
of electrical properties ... where precise
measurement of small charges, currents,
or voltages from a high impedance source
is required.
Stability-Open circuit input: less than
6 x10-16 coulombs rms short period noise;
less than 5x10-17 amperes steady drift.
Short circuit input: less than 0.02 mv
rms short period noise; less than 0.2 mv
per day steady drift.
Accuracy-Measurements reproducible to
within 1%. Accuracy limited only by the
accuracy of the recorder, potentiometer,
or meter used.
Reliability-No grid current, greater freedom from zero drift. Much more rugged
than other types with comparable sensitivity.
Easy to set-up and adjust-Requires no
leveling or special vibration supports.
10 standard ranges -1, 3, 10, 30, 100,
300, 1,000 mv, and 3, 10, 30 volts.
Accessories-Special adapters, chambers,
a multi -range recorder and other accessories are available.
A new catalog on
the Cary Model 31
is available. Write
for your copy today.

APPLIED PHYSICS CORPORATION
362 W. Colorado St., Pasadena, California
TYPE AN/TRC-1

F

-M V -H -F RADIO EQUIPMENT

type AN/TRC-1 radio system transmits up to 5 frequency -division multiplex voice channels on any one of 300 radio channels in the band from
70 to 100 mc. The original design was widely used by the U.S. Signal Corps
in World War Il, and an improved version is currently in production. This
system has a frequency deviation of ± 30 kc. It transmits the band of 300
cycles to 20 kc with a maximum variation of 3db and negligible distortion.
Power supply is 115 volts 50 to 60 cycles A.C. The units can be supplied for
fixed -plant installation, or in tactical -type carrying cases.
The system has a self-contained 3-kc order-wire channel, and frequency
space for four 3400 -cycle voice circuits, derived from a separate carrier telephone terminal. Suitable carrier -telephone and carrier -telegraph terminals are available.
Type T-14J/TRC-1 Transmitter: 40 watts output, crystal -controlled, -12 dbm
input, 350 watts power requirement, dims. 101/2x1214 x171/4 ins., weight 95 lbs.
Type R-19J/TRC-1 Receiver: Double -conversion superheterodyne, crystal The

+20 dbm output, 100 watts power requirement, dimensions
73/4x121/4x171/4 ins., weight 80 lbs.
Type TS-32D/TRC-1 Oscillator: Three -tube test oscillator giving modulated
signal for aligning a receiver, from which it obtains its power supply.
Type AS-20B/TRC-1 Antenna: Three -element dipole array, adjustable over
band 70-100 mc. Contained in carrying case with spare elements, tools,
coaxial cables, and all accessories. Does not include mast.
Type AM-8C/TRA-1 Amplifier: Power amplifier for use with T-14 Transmitter, 200 watts output. Obtains power from PP-13 Power Supply. Dimensions 111/2x121/4 x171/4 ins., weight 75 lbs.
PP-13D/TRA-1 Power Supply: Supplies power to one AM -8 Amplifier.
Power requirement 800 watts. Weight 194 lbs. Dimensions 12x121/4x34 ins.
controlled,

RADIO ENGINEERING PRODUCTS
1080 UNIVERSITY STREET, MONTREAL 3, CANADA
Cable Address: Rcidenpro, Montreal
Telephone: UNiversity 6-6887
MANUFACTURERS OF CARRIER -TELEGRAPH, CARRIER -TELEPHONE AND BROAD -BAND RADIO SYSTEMS

Want more information? Use post cord on last page.
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operations are to continue without
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Northeastern Elects
Two Directors

-

You get big advantages optimum
performance at minimum cost-when
you specify HOYT Instruments incorporating more than 50 years' Manufacturing experience. HOYT offers
you a complete Line of Panel and
Portable Meters in a vnr;Pty of s;zes,
ranges and cases
Milliammeters,
Microammeters, Millivoltmeters, Ammeters, Voltmeters and others-Moving-Coil, Repulsion and Rectifier
Types-all designed for today's needs.

JOHN E. MOSSMAN
POLYSTYRENE CASES
ANTI -STATIC TREATED

Homewood, Ill.

Harwood has been identified with
the aviation industry for 40 years.
He was regional administrator of
the Civil Aeronautics Administration from 1929 to 1945.

BAKELITE CASES

ROUND & SQUARE

Take advantage of HOYT'S lower
cost! Write today for complete information and prices on the Meters you
need.

METAL CASES
FLUSH & SURFACE

ELECTRICAL INSTRUMENTS
Sales Div.: BURTON-ROGERS COMPANY
42

Carleton

Street,

Cambridge

42,

Mass.,

U.

A.

S.

WIDE -BAND POWER OSCILLATOR
200 to 2500
me/sec
40 watts at 200-400 mc
25 watts at 400-1000 mc
10 watts at 1000-2500 mc
Provides exceptionally broad frequency coverage and substantial power
output in a single source.
Offers smooth tuning and
precise resettability, with
overlapping coverage of
the full range in two bands.

to 1050 mc, 950 to 2500 mc
±-1% Or ±5 megacycles
whichever is greater
Resettability
better than 0.1%
*Modulation
internal square -wave and sine -wave,
400 and 1000 cps; also external
Output impedance
50 ohms (nominal)
Frequency ranges....200
Calibration accuracy

Price, including oscillator
and power supply-modulator, $2250.00 net F.O.B.
Long Island City, N Y
Write for free bulletin.

AXSON
INSTRUMENTS

DIVISION

OF THE

W.

L.

See us
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CORPORATION

47-37 Austell Place
Long Island City
1

New York

Tel: RAt enswood 9-1850

at Wescon--Booths 333 and 334

Want more information?

Use

and O. P. Har-

wood have been elected members of
the board of directors of North-

eastern Engineering of Manchester, N. H.
John Mossman is president of
Monitor Controller of Rockland,
Mass. and Ashdee Products of

...

9ar

(continued)

PLANTS AND PEOPLE

po:t card on last page.

Sperry Expands,
Names Engineers
plans to build
a West Coast research facility, the
Sunnyvale Development Center, in
Sunnyvale, Calif. Operations are
scheduled to begin this summer.
Advanced research and developSPERRY GYROSCOPE CO.

ment projects of the western group
will be in the specific fields of radar,
fire control, servomechanism and
guided missile systems. This work
will be under the direction of the
main engineering division of Sperry
Gyroscope Co. and L. L. Wheeler,
chief engineer at Lake Success.
E. B. Hammond, former engineering head for Airborne Weapon
Systems, will be manager of the
new center.
Immediate plans are limited to
two 10,000 sq ft buildings.
Under present plans, the Sunnyvale group will initiate development
work on new weapons systems and
carry these projects to completion
of workable production designs
based on thoroughly -tested prototypes. Manufacture of equipment
will be performed at established
Sperry manufacturing facilities.

Research-Sperry also organized
a new microwave electronics division.
Manager of the new division is
Eugene J. Venaglia who formerly
directed Sperry's surface arma July,

/956- ELECTRON ICS
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ment engineering department. He
joined the firm in 1942 as a research
laboratory technician.

PILOT LIGHTS
CONSULT

DINL(D
Your product benefits
3 ways from the use

of

a

DIALCO

Pilot Light:

Enhanced appearance:
The glow of light and
sparkle of a lens add
colorful visual attraction.

Greater safety: A timely

Eugene

Controlling a transformer's
Problem: Design and produce a high voltage potential transformer with
unusually high and uniform leakage
reactance.
The transformer must run dependably for at least 15 years as a vital part
of an rf carrier circuit on a high voltage power line. Operating voltage at the primary of the transformer
is 5000 volts.
Solution: Building a transformer for
this general purpose and life is no
special trick. But this leakage reactance requires an adjustable magnetic
shunt. With the shunt we designed,
we can set each transformer to the
exact leakage reactance called for.
It's a good way to produce-in quantity-transformers with unvarying
performance characteristics.
Since the transformer will be exposed to dust and condensation when
mounted outdoors in its housing, we
used an extra large high voltage terminal bushing with three drip -type
petticoats.
To protect the terminals from
rough handling by installation crews,
we made the studs extra large-and
keyed them to prevent turning.
And you? When you need trans-

Ford-The Ford Instrument

make use of our production and
design experience and facilities.
You can judge the experience and
facilities for yourself with a brochure
we've prepared. Write for a copy.

Gamewell Selects
Chief Engineer
I

Dept. E-7, Caledonia, N.Y.
In Canada: Hackbusch Electronics, Ltd.
23 Primrose Ave., Toronto 4
Want more information? Use post card on last page.
July, 1956

specific messages, such

as "FUEL LOW",
"ON", "OFF", etc.
Let the Dialco engineering department assist you in selecting

the right lamp and
the most suitable pilot
light for your needs.
Dialco offers the com-

plete line of pilot
lights, from sub -mini-

ature types to giant
units with 11/2" lenses.

Every assembly is available complete with lamp.

SAMPLES ON
QUEST AT

-

RE-

ONCE

NO CHARGE

Illustrations are ap-

prox. 70% actual size
. (A) No. 8-1930111 sub -miniature
pilot light ... (B) No.
521308-991, with multivue cep ... (C) No.

922210-111, dimmer
type...(D) No. 47901
with light shield cap.
Write for latest cata-

logues and Design Brochure.

Foremost Manufacturer of Pilot Lights

DIALIGHT
CORPORATION

60 STEWART AVE.

CALEDONIA
-

Co.,

division of Sperry Rand Corp announced that Charles R. Burrows,
director of Cornell University's
school of electrical engineering,
will join the firm in July. He will
become vice-president for engineering, heading all engineering, development and research.
Dr. Burrows has been associate
chief scientist of GE's advanced
electronics center. During World
War II, he was chairman of the
radio wave propagation committee
of the National Research & Development Council, coordinating all
research work in this field affecting
the war effort.

formers-by hundreds or thousands,
straightforward or special design-

ELECTRON ICS

Venaglia

The new division will employ
more than 800 persons, including
200 engineers. It will supply
weapon support systems, test equipment, antennas, and precision components requiring specialized engineering and production techniques. The division will also reorganize and expand operations for
additional instrumentation and
standards for advanced research
laboratories, special radar systems,
and target simulators, computers,
and evaluators.

leakage reactance

ELECTRONICS AND TRANSFORMER CORPORATION

J.

warning flashed by a
pilot light can prevent
damage to equipment.
Added service: Discs
inserted behind lenses
can be used to deliver

HYACINTH

7-7600

(llNik

THE GAMEWELL CO. of Newton Up-

per Falls, Mass. appointed Edward
S. Ruth chief engineer, replacing
Frank R. Bridges, who has re -

BROOKLYN 37, N. Y.

PLANT AT
BROOKLYN, N. Y.

Want more information?

Use post card on last page.
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signed from the firm.
Ruth joined Gamewell in 1954.
For many years he was director of
research, engineering and development for Edwards Co. in Norwalk,
Conn.

Electromation Buys
Cado Manufacturing
Co. of Burbank,
Calif. purchased the patents, tool-

ELECTROMATION

Crg A

yaw

pcitpnce

pttenuption

&

TYPE Lip eft IMPED.n O.D.
C

1

WE ARE SPECIALLY ORGANIZED
TO HANDLE DIRECT ORDERS OR
ENQUIRIES FROM OVERSEAS

C 11

SPOT DELIVERIES

FOR U.S.

-

C

2

C

22

C

3

C

7.3
6.3
6.3
5.5
5.4
4.8

150
173

4.6

229

SETTLEMENT BY YOUR CHECK

C

33
4

CABLE OR AIRMAIL TODAY

C

44 4.1

BILLED IN DOLLARS

N

RAÓÌCI

(w

TRANSRADIO LTD.138A Cromwell

IF IT'S NEW

ca p

Rd.

171

184
197

220
252

.36'
.36'
.44'
.44'
.64'
.64'
1.03'
1.03'

'MX and Sri' SUBMINIATURE CONNECTORS
Constant 50n-63u--70nimpedances
London

SW7 ENGLAND

CABLES

... IF IT'S NEWS ... IT'S FROM

IBANSBAD,

LONDON

MV

Printed Circuit Subminiature
V aricon Connectors

I

Kew!
C

Printed Circuit
Varicon Connectors

New!
7¿ew!

l

new!
Right -Angle

Printed Circuit Sockets
For Complete Details

Printed Circuit Connectors
.

.

.

Write! Phone! Wire!

B.CO SALES COMPANY, M ST. BELOW ERIE AVE., PHILA. 24, PA., CU 9.5500
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ing inventory, corporate structure
and name of the Cado Manufacturing Co. of Santa Monica, microwave manufacturers.
Donald H. Lanctot, vice-president and chief engineer of Cado,
will continue in the same capacity
under the new ownership. Formerly
with RCA Victor as a project engineer in the radar development
field, he later was affiliated with
Transco Products Corp., as project
engineer in development of microwave and associated products.

Raytheon Adds Space
For Military Output
RAYTHEON exercised its option to
lease with a further option to buy,
the Shawsheen Mill properties in

Andover, Mass. from Textron.
By the move, the firm acquired
more than a million sq ft of manufacturing, office and warehouse
space.
Raytheon will use its new facilities to produce military equipment
it is now developing for the Army
Ordnance Corps.
Textron is to vacate the mill,
built in 1923, in June. Conversion
of the mill for electronics production will be started as soon as possible after that.
The firm contemplates a buildup
during the first year of occupancy,
to about 1,000 employees. During
the next five years, employment at
Shawsheen could rise to as much as
6,000 provided necessary government contracts, presently planned
for, are secured.

Feedback Controls
Appoints Heuchling
FEEDBACK

CONTROLS

appointed

T. P. Heuchling as chief engineer.
He was formerly section head for
July,

1956-

ELECTRONICS
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analog computers and controls at
Ultrasonic Corp. and a project engineer at the M.I.T. servomechanisms laboratory.

Clifton Precision
Promotes Hayes

Armorply makes shielded rooms easy to assemble

-

Arnold E. Hayes
ARNOLD

Shielded rooms constructed of Armorply panels are a snap to put up, take
down or move-with ordinary labor. And the room size can be expanded or
altered easily, since special compression joints eliminate the need for soldering. Armorply-the metal -clad plywood comes with faces of copper, lead,
aluminum or other metal. (Zinc -bond steel faces are used in the United Mr
Lines room, shown above, which was built by Shielding, Inc., of Riverside,
New Jersey.) For full information, and a free sample of Armorply, write today.

E. HAYES has been elected

secretary and appointed general
manager of Clifton Precision Products. Hayes has been with the Clifton Heights, Pa. firm for the past
four years in the position of chief
applications and service engineer.
Previously he was a technical
advisor, aeronautical division of
Minneapolis-Honeywell and with the
National Bureau of Standards in
Washington, D. C. as a gyro engineer. During World War II, he was
with Bendix Aviation engaged in
the design and manufacture of aircraft instruments.

Weldwoodr Armorply'

UNITED STATES PLYWOOD CORPORATION, Dept. E7-56, 55 W. 44th St., New York 36, N.

Manufacturers of:
PHASE
METERS

A

PHASE
SENSITIVE
NULL METER

NULL
DETECTORS

WHEREIN NOISE

AND HARMONIC
ELIMINATED

Burr -

Brown Research Corp., has been
formed by R. Page Burr and Thomas
R. Brown, Jr.
Burr was formerly a supervising
engineer in the research department of the Hazeltine Corp. where
he was responsible for development
work in television transmitting and
receiving apparatus. He has made
contributions to the development of
color television.
Brown has been an instructor in
electronics and treasurer and board
member of a residential develELECTRONICS-July, 1956

COMPARATORS

EFFECTIVELY

Company Formed
A NEW ELECTRONICS FIRM, the

IMPEDANCE

VOLTAGES ARE

Burr -Brown Research

Y.

MODEL 100A

Allows separate balance of inphase or quadrature in null

POWER

$25900

circuits.
Eliminates the necessity for filters.
High sensitivity.
Direction of null clearly shown on zero centered
meter.
Synchro zeroing without recourse to coarse and
fine switching.
For

further information contact your nearest
representative or write for brochure

INDUSTRIAL TEST EQUIPMENT CO..
E. I th ST.
NEW YORK 3
GR. 3-4684

55

1

Want more information? Use post card on last page.

OSCILLATORS

FREQUENCY

STANDARDS

AUTOMATIC
HI -POT

Other Electronic
Test Equipment
361
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eAdet 67 TERMALINE
DIRECT -READING R -F WATTMETER
30 mc to 500 mc
(to 1000 mc

if specified)

50 ohms

opment corporation in Tucson,
Arizona.
The new firm will specialize in
the design, development and manufacture of transistorized electronic
circuits and equipment. It will be
active in the New York area near
Cold Spring Harbor, Long Island,

Triple Range 0-25 watts

0-100
0-500

"

Type N Input Connector
(Adaptor for

PL -259

supplied)

Model 67 is a larger type
Wattmeter than the well-known AN -ME11/U (our Model 611) R -F Wattmeter.
Specifically designed for fixed station transmitters to 500 watts output, it may be used
nicely on low range for mobile gear. Provided with an aluminum cased, shock mounted meter, Model 67 is as simple to
use as a DC voltmeter. Now in general use
throughout the industry, TERMALINE Wattmeters may be depended upon for fast,
accurate and repeatable power readings

NON -RADIATING
Accuracy

- 5%

RUGGED CONSTRUCTION

... Size -17 "x9"x6"

BIRD

`JVght.-30 pounds

ELECTRONIC CORP.

VAN GROOS

TERMALINE Coaxial Line Instruments

for service and lab.
work

PRINTED

Packard-Bell

TV!
Check the outstanding engineering design of
1 this modern printed circuit Scope. Designed
fur color TV work, ideal for critical Laboratory applications. Frequency response essentially flat from
5 cycles to 5 Mc down only 11/2 db at 3.58 Mc (TV
color burst sync frequency). Down only 5 db at 5
Mc. New sweep generator 20-500,000 cycles, 5
times the range usually offered. Will sync wave form
display up to 5 Mc and better. Printed circuit boards
stabilize performance specifications and cut assembly
time in half. Formerly available only in costly Lab
type Scope. Features horizontal trace expansion for
retrace blanking amobservation of pulse detail
plifier
voltage regulated power supply
step
low cafrequency compensated vertical input
plus a
pacity nylon bushings on panel terminals
host of other fine features. Combines peak performwith
low
engineering
features
kit
cost!
ance and fine

J. MUELLER has been apengineer for the techchief
pointed
nical products division of the Packard -Bell Co. He will have a major
role in guiding the firm in its
national defense work and more
specifically in the projected expansion of its guided missile program.
Dr. Mueller most recently headed

FOR COLOR

-

and in the Southwest at Tucson.
Burr will be responsible for the
technical operations and Brown will
supervise the business activities of
the organization.

Mueller Joins

CIRCUIT

OSCILLOSCOPE KIT

-

Page Burr

Skernsan Oaks, Cal.

1800 EAST 38TH ST., CLEVELAND 14, OHIO

L

R.

COMPANY

GEORGE

--3
-

de,eteleleie r y

SWEEP GENERATOR KIT
ELECTRONIC SWEEP SYSTEM

Heathkit sweep generator covering all
frequencies encountered in TV service work
(color or monochrome). FM frequencies too! 4 Mc
220 Mc on fundamentals, harmonics up to 880
Mc. Smoothly controllable all -electronic sweep system. Nothing mechanical to vibrate or wear out.
Crystal controlled 4.5 Mc fixed marker and separate
variable marker 19-60 Mc on fundamentals and 57180 Mc on calibrated harmonics. Plug-in crystal included. Blanking and phasing controls automatic
constant amplitude output circuit efficient attenmaximum RF output well over .1 volt
uation
vastly improved linearity. Easily your best buy in
`sweep generators.
OA new

-
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A

COMPANY
AYSTROM, INC.

SUBSIDIARY OF

BENTON HARBOR 14, MICH.
WRITE FOR FREE CATALOG

...COMPLETE INFORMATION
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ELECTRON ICS

FOR PRECISION LABORATORY

OR PRODUCTION TESTING

1110 -AB INCREMENTAL
INDUCTANCE BRIDGE
AND ACCESSORIES
Accurate inductance measurement with or
without superimposed D.C., for all types of
iron core components.
1
Millihenry to 1000
INDUCTANCE
Henry
20 to 10,000 Cycles
FREQUENCY
1% to 1000 Cycle, 2%
ACCURACY
to 10KC
1
Micromho to 1
CONDUCTANCE
MHO
0.5 to 100
"Q"
Up to 1
SUPERIMPOSED D.C.
Ampere
For use by
DIRECT READING
unskilled operators.
ACCESSORIES AVAILABLE: 1140-A Null DeV.T.V.M., 1170
tector, 1210-A Null Detector
D.C. Supply and 1180 A.C. Supply.

- -

-

INSTRUMENT DIVISION

FREED

TRANSFORMER CO., INC.
1722 Weirfield St., Brooklyn

(Ridgewood) 27, N.Y.

McGRAW-HILL

PLANTS AND PEOPLE

(continued)

the test support department of the
guided missile research division of
the Ramo -Wooldridge Corp.
For 15 years he worked in various capacities at the Army's Picatinny Arsenal in Dover, N. J.
In 1950, he left the Arsenal to become supervisory physicist at the
Air Force Missile Test Center in
Florida.
In 1952 he began work on the
development of operational test
equipment for the Navy Bureau of
Aeronautics' guided missile program as technical director of the
Allen B. DuMont Laboratories' project.
Completing the project in 1953,
he became an engineering and
physics consultant for two years.

A NEW COMPANY, Concord Control,
of Cambridge, Mass, has been

formed to develop and manufacture
numerical control equipment for
machine tools and industrial processes. The firm's staff includes
engineers who played a part in
the development of numerically
controlled machine tools at the
M.I.T. servomechanisms laboratory.
Newly -elected officers of the company are James O. McDonough,
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Left to right. H. P. Grossimon,
McDonough, R. W. Lawrie

1.

O.

president; Herbert P. Grossimon,
vice-president in charge of engineering and Richard W. Lawrie,
vice-president in charge of sales.
Other officers are Robert H. Gregory, comptroller and treasurer and

321 BERRY ST., BROOKLYN 11,
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Charles M. Ganson, clerk of the
corporation.
McDonough had been project engineer for the numerical control
projects at M.I.T. since 1951.

Solve "IN -PLANT" PRINTING PROBLEMS
- FASTER - NEATER - AT LOWER COST

Marchant Research
Promotes Martin

COLOR BANDING
WIRE LEAD COMPONENTS

for the past
ten months director of engineering
of Marchant Research in Oakland,
Calif., has been appointed vice-president of the firm.
The firm authorized a broadening
of the Marchant Research program
WILLIAM L. MARTIN,

The Markem 69A Machine semiautomatically applies up to six color
bands to wire lead components such as
resistors and condensers. Band width
and color changes are easily made.
Automatically feeds and ejects; bands
about 50 objects per minute. The 69A
will also mark cylindrical objects with
complete label detail, in one or two
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Other Markem
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electrical parts
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all sizes and
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William
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MODEL B-3 PULSE GENERATOR
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polarity
External triggering and push button
single pulse operation
Modular construction
Pulses

director of research and engineering for Underwood Corp. and Albert A. Auerbach was appointed
chief engineer of the electronic
computer division.
Howard will also direct the busi-

purpose instrument designed for

OTHER PRECISION PULSE INSTRUMENTS:

WIDE RANGE PULSE GENERATORS,
DIGITAL AND ANALOG TIME DELAY GENERATORS, TIME MEASURING SYSTEMS

Telephone: TExas 0-4362
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to include development of most of
the major types of equipment required in a complete electronic data
processing system for business applications. Martin will direct and
supervise all of the research and
engineering development work.

JOHN H. HOWARD has been named

The Rutherford Model B-3 Pulse Generator is a highly versatile, general-

Write for complete data: our Bulletin E -B-3

Martin

Underwood Names
Top Engineers

Excellent RF shielding to prevent
the radiation of spurious signals

applications involving repetition rates
through one megacycle, delays from
0 to 10,000 its, and fast rise time
pulse output of positive or negative
polarity and widths to 10,000 its.

L.

S. ROBERTSON BLVD.
CULVER CITY, CALIFORNIA

3707
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ness machine company's development activities. He will have complete responsibility for research
and development of typewriters and
other business machines as well as
integrated data processing equipment and electronic computers.
Before joining Underwood, Howard was manager of engineering
July, 1956
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TELREX LABORATORIES
Antenna Specialists
Consultants, Designers & Manufacturers
Broad -band or single -frequency

arrays for communication, fixed
or rotary, point-to-point, FM, TV relaying, scatter -propagation, etc.

Antenna accessories: Broadband baluns, monopoles, antenna
rotators and indicators, etc.
John H. Howard

services for the Burroughs Corp.
He was director of development
for Engineering Research Associates, project engineer for the
Sperry Gyroscope Co. and later
spent 'a year in private engineering
practice as a consultant.
Auerbach has been associated
with the company as a project engineer since Underwood acquired
the Electronic Computer Corp., of
Brooklyn, in 1952.
Previously he had been with the
advanced development section of
RCA at Camden, N. J., and with
the Eckert Mauchly Computer Corp.
of Philadelphia, as project engineer.

Hycon Plans

Consultants and suppliers to
communication firms, universities, propagation laboratories,
and the Armed Forces.

Prompt delivery on standard

Standard Telrex structures upon
which we design antennas to your
specific requirements.

Telrex designs or units built to
your specifications.
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New Plant
Hycon MFG. Co. of Pasadena, Calif.,
will move into new plant facilities
in La Verne, Calif., before the end
of the year.
Trevor Gardner was elected president following the resignation of
Alden E. Acker as president and a
member of the board. Gardner,
former Assistant Secretary of the
Air Force, will continue to serve
as chairman of the board and chief
executive officer of Hycon. Robert
G. Taylor, secretary of the company, was elected to the board post
vacated by Acker.
Hycon will start construction of
the building within six weeks. The
company is investing more than
$1,250,000 in buildings and facilities. The 136,000-sq ft facilities
will house the main manufacturing
operations and executive offices.
Some subsidiary and division operations will continue in Pasadena.
ELECTRONICS
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New Books
Electronic Engineering
By SAMUEL SEELY
McGraw-Hill Book Co., New York,
1956, 525 p, $8.00

THIS

deals with the applicaof electron tubes and
transistors in nonradio circuits.
"Electronic Engineering" and a
companion volume "Radio Electronics" (now in press) constitute a revision and extension of the material
in Professor Seely's book "Electron-Tube Circuits" published in
1950. By leaving the treatment of
radio circuitry to a separate volume, the author has been able to
enlarge his treatment of such subjects as feedback in amplifiers and
electronic computing circuits, and
to add a short section on cathoderay tubes and two chapters on
solid-state theory and on transistors as circuit elements. As much
as a third of this book is new material; the rest is unchanged from
the earlier text, although there is
some rearrangement in presentaBOOK

tion

'/ONEfele
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Circuits-The book is apparently intended for use as a text in
a college course covering electronic
circuits not classified as radio circuits. The analysis of various types
of circuits is carefully developed,
and there are numerous problems
designed to supplement and emphasize the text. The material covered
includes characteristics of electron
tubes, basic amplifier principles,
untuned amplifiers, oscillators, relaxation circuits, sweep generators, rectifiers, regulated power
supplies, electronic instruments and
transistor circuitry.
The new material on solid-state
physics and transistors is covered
in fifty pages. The electron theory
of metals and the rectification and
amplification effects in semiconductors are discussed by energylevel diagrams. The small -signal
theory of transistors is treated in
terms of four -terminal-network
theory and various types of transistor circuitry are shown. A brief
discussion of the duality of the
electron -tube and the transistor is

A

circular-sweep generation circuit

included. The treatment is as comprehensive as can be expected in
the space allotted and should afford
a useful introduction to this branch
of electron devices.

Errors-There were few errors
noted in examining this work, but
two misstatements have been carried over from the previous book
that the reviewer as a tube engineer dislikes to see perpetuated.
On p 25, a variable -mu tube is not
so called because the mutual conductance changes with bias, as the
text states, but because the mu factor varies markedly with control -grid bias. On p 387, vacuum
diodes used as rectifiers in capacitor -input filters are not insensitive
to excess peak currents as the text
states; but may readily be damaged
by arcing when peak -current ratings are exceeded, particularly
when oxide -coated cathodes are
used.
The choice of the title for this
work is a little confusing. Is the
object to set up "electronic engineering" as a term applicable only
to nonradio electronics? One notes
the same implication in the title of
Professor Terman's new book
"Electronic and Radio Engineering". Although it is unfortunate
that there is no generally accepted
name for nonradio electronics, any
move to restrict the meaning of
"electronic engineering" to only
part of its present general meaning

last page.
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is surely to be deplored. If such
a limited meaning were adopted, we
should then be faced with the problem of devising an appropriate
name to cover both radio and non -

DEFLECTION YOKES

radio electronics.
This textbook should prove to be
useful in a college curriculum that
allows sufficient time for a course
on the circuits of nonradio electronics and for a companion course
in radio electronics. The division
of the subject matter is of necessity somewhat arbitrary and a
balanced training will require both
courses. The book is primarily for
undergraduate study, and is not
suitable as a reference book for
the practicing engineer.-T. J.
Radio Corporation of
HENRY,
America, Tube Division, Harrison,
N. J.

We specialize in the design and manufacture of precision deflection yokes for military
and commercial applications. Phone or write
for immediate engineering evaluation of your
critical display problems.
Phone: RAmsey 9-1123

Color TV Servicing

C'omstantille egg/meeting Laboratories Co.

BY WALTER H. BUCHSBAUM

Mahwah, N. J.

Island Avenue

Prentice -Hall, Inc., New York, 258 p,

J

$6.35

THIS book is of little interest to the
engineer since it is directed at the

tv serviceman. The most significant
contribution of this book is a series
of color plates illustrating the effect
of maladjustments and internal
troubles as they appear on the color
picture -tube face. Other than this
it is doubtful if the typical serviceman will find it as useful as some
other recent texts on this subject.
The book begins with a brief
comparison of monochrome and
color tv. The second chapter sets
forth the principles of colorimentry,
including color plates of a color diagram and color triangle. The
makeup of color tv signals is described in Chapter 3 which also
attempts to explain the principles
of vectors.
A color -tv transmitting -receiving
system is explained, using block
diagrams, in Chapter 4; Chapter 5
describes the construction and operation of three -gun tv color picture tubes, but omits any mention
of the single-gun Lawrence tube
which in some ways is substantially
superior and may become a competitor.
Deflection circuits unique to color
ELECTRONICS
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picture tubes are covered in Chapter 6, and again in Chapter 11. A
detailed block diagram and description of color tv receiver circuits
are presented in Chapter 7 and
expanded in the following four
chapters.

I
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Installation is covered briefly in
Chapter 12 while alignment and
back -of -the -set color adjustments
are described in the next three
chapters. The final four chapters are
concerned with troubleshooting, and
it is in this section that the color
pictures of the tube face are included. Some different troubles illustrated by color pictures contained
in recent other texts do not appear
here.-J. R. MCDERMOTT, Product
Engineering, N. Y.
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THIS text book has been written primarily to provide students
in electrical engineering with a
modern and basic knowledge of that
part of electronics which is progressively invading all fields of industry. This book is, however, well
adapted to a wider class of readers.
In the theoretical part, the accent
has been placed on the development
of sound and modern concepts that
will lead to a better understanding
of modern electronic theories : electronic structure of the solid state,
ionization of gas, application of
quantum mechanics to the theory of
conductors, semiconductors and dielectrics, circuit theory, electron
optics etc. The mathematics used
in the book are at the level of
July, 1956
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graduate work in any kind of engineering. The Fourier series,
Fourier transform and Laplace
transform are briefly but clearly
presented.

LOW FREQUENCY
FILTER NETWORKS

Tube Applications-The theoretical part occupies two thirds of the
book and the other third is devoted
to applications: cathode-ray tubes,
electron microscope, mass spectrometer, induction heating, photoelectric cells, ultrasonic waves, and

servomechanisms.
In those applications there is
no emphasis on components or
equipments. In each case, the
author is primarily concerned with
the necessary relations between
theory and engineering practice.
The possibilities and limitations of
each technique are thoroughly investigated.
As a result of this approach, the
engineers can become acquainted
with the determining factors
which should help him to make
his own decisions concerning the
choice of available tools for particular applications.

Format-The book is divided
into six sections, each section containing from 3 to 6 chapters according to the importance of the
subject.
In the first chapter of the first
section, the advantages of the rationalized MKS system of units,
which is exclusively used in the
book, are clearly presented in relation to the other systems of units.
The other chapters of the first section are devoted entirely to the
theory of circuits and transmission
lines.
The second section deals with
electron tubes, electronic theory of
the solid state and the ionization of
gas.
The third section serves to acquaint the reader with the theory
and technique of amplification, including the amplifier stability and
noise theory.
The fourth section pertains to
production and detection of oscillations.
The fifth section includes the
principles of electron optics and
their application to cathode-ray
tubes, the electron microscope, elec-
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graphic equipment.

tron diffractor and mass spectrometer.
The last section presents in six
chapters the industrial applications mentioned above : induction
heating, photocells, ultrasonics and
servomechanisms.
The author's pertinent commentaries concerning each subject make
interesting reading and serve to
stimulate the reader to further investigation among the 185 references listed in the bibliographyJ. B. LAIR, Federal Telecommunication Labs., Nutley, New Jersey
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NEW YORK
CHICAGO
LOS ANGELES
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Hi-Fi Loudspeakers and Enclosures.
Abraham B. Cohen. John F. Rider
Publisher, New York, 1956, 368 p,
$4.60. Written for the hi-fi enthusiast
and audio technician, this book explains basic loudspeaker principles,
multispeaker design and cross -over
networks. Baffles and enclosures of
all types are discussed with build -it yourself data given.

Introduction to Color Television.
Milton Kaufman and Harry E.
Thomas. John F. Rider Publisher,
New York, 1956, 160 p, $2.70 (paper).
Presents fundamentals of color for
television and the NTSC color television system. Tricolor picture tubes
described include the CBS aperturemask color tube, the RCA three -gun
shadow mask tube and the single -gun
Chromatron or Lawrence tube. General design for color television receivers is discussed. Important circuits are illustrated schematically.
An Active Filter. G. K. Jenssen and
J. E. McGeogh. Office of Technical
Services, Washington, D. C., 1955, 10
p, $0.50 (paper). Discusses filter with
0.01 -cps passband. Filter consists of
phase detector, low-pass filter, reactance tube, local oscillator and
polylock feedback loop.

-A

New MeteorThe Transosonde
ological Data -Gathering System. Albert D. Anderson, Henry J. Masten brook and Henry D. Cubbage. Office
of Technical Services, Washington,
D. C., 1955, 21 p, $0.75 (paper). Describes transoceanic sondes used to
gather weather data. Concept is based
on use of controlled altitude balloons
by the Japanese during World War II.

Thermal Power From Nuclear Reactors. A. Stanley Thompson and
Oliver E. Rodgers. John Wiley & Sons,

New York, 1956, 229 p, $7.25. Discusses the use of nuclear reactors in
the production of thermal power. Subjects treated include nuclear consider July,
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ations, reactor equations and kinetics,
shielding problems, and thermal power

Null Detector Relay

SOLVES MANY
TEMPERATURE
CONTROL
PROBLEMS

cycles.

Radio Philatelia. Herbert Rosen. Audio -Master Corp., New York, 1956, $2.
Information for the collector on postage stamps dealing with radio and
electronics.

Peaceful Uses of Atomic Energy, Vol.
II. Columbia University Press, New
York, 1956, 471 p, $8. Second volume
of the proceedings of the International Conference held in Geneva in
August 1955 discusses research reactors. Some of the United States
papers describe instrumentation used
in control reactor operations. The paper on the Brookhaven reactor gives
a detailed description of electronic

In the bridge shown assume the dotted resistor to be a resistance
temperature detector and the other resistors adjusted so that the
bridge will reverse current flow through the relay at a given temperature. The polarized relay will sense the reverse current flow
to close (or open) its contacts at the null point.

This circuit is useful in temperature warning systems since the
relay automatically reopens when the current reverses again-to
actuate an "all clear" signal.

Spheroidal Wave Functions. J. A.
Stratton, P. M. Morse, L. J. Chew,
J'. D. C. Little and F. J. Corbato. John
Wiley & Sons, New York, 1956, 613 p,
$12.50. Mathematical tables prepared
on Whirlwind I at MIT make it possible for the electrical engineer and
physicist to handle wave problems in
spheroidal coordinates.

Germanium Diodes. S. D. Boon. Elsevier Press, Inc., Houston, Texas, 92 p,
$1.95 (paper). Covers characteristics
and behavior and circuit applications
of germanium diodes of the signal rectifier type. The specific diodes described are manufactured by Phillips.
The Economic Almanac, 1956. Prepared by the research staff of the National Industrial Conference Board,
Thomas Y. Crowell Co., New York,
1956, 688 p, $3.95. Brings together
data often needed on current economic
problems. The 1956 revision contains
new information on saving and liquid
assets of individuals, federal, state and
local finance, stock ownership and additional information about Canada. It
covers statistics on electronic engineering salaries, operating ratios of
communications equipment firms, production, sales, employment, earnings,
output per man hour, tax payments.
installment credit, stock ownership, of
radio, tv and broadcasting segments
of the electronics industry.

Legal Problems in Engineering. Melvin Nord. John Wiley & Sons, New
York, 1956, 391 p, $7.50. Elementary
textbook on civil law aimed specifically
at the professional engineer, covering
basic legal concepts, also specific subjects such as engineering ethics, professional registration, controls and
specifications, government regulations,
patents, copyrights and trademarks,
and air and stream pollution.
ELECTRONICS

-

July, 1956

+

An Edison Sensitive D. C. Relay and an ordinary bridge circuit
are versatile tools in solving temperature control problems.

instrumentation.

Alternating -Current Circuit Theory.
Myril Reed. Harper & Brothers, New
York, 1956, 587 p, $6.50. Undergraduate textbook on alternating -current
theory deals with sine waves, circuit
elements, parallel and series circuit,
Fourier series, transients, mesh and
node systems and transmission lines
and filters. The material in this edition includes elementary topology,
matrix algebra and the m -derived approach to filter design.

FI

The Edison Relay is reliable at values from 30 microamperes to
12 milliamperes. Overloads to 10,000 X coil input power are
absorbed without damage. Contacts are rated at t/s ampere at
28 volts d.c. in SPST or SPDT arrangement.
For full information send for free bulletin, No. 3037.

Qidio.
Ttiomc.s A. Edison
C

A GREAT

NAME CONTINUES GREAT NEW ACHIEVEMENTS

INSTRUMENT DIVISION

INCORPORATED

54

LAKESIDE AVENUE

MOLYBDEN UM

WEST ORANGE, NEW JERSEY
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"LIMPANDER"
THE NEW AUDIO
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35db High Speed Volume Limiting
30db Volume Expansion
200 microsecond Limiter Attack
Non -Feedback
No Overshoot
Low Distortion
APPLICATION:
Telephone Line Termination

Transmitter Modulation Control
Receiver Output Control

Tape Recording
Public Address Systems
Models for Amateur, Commercial and

Military applications.
Write for Descriptive Literature

ELECTRONIC

SYSTEMS

ENGINEERING CO.

903 Cravens Bldg.

Oklahoma City, Okla.
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Backtalk
advancement
in instrument
design

SOLDERING
PROBLEMS

Gravity Hypothesis
DEAR SIRS:

As another curbstone physicist I
was prompted by Mr. Littell's letter
and your footnote (ELECTRONICS,
p 500, March 1956) to consider
again the nature of gravity.
Mr. Littell's extension of the expanding universe to the subatomic
is to me a new concept. Macroscopically, an expanding universe or at
least galactic system is ponderable : an expanding photon, neutron
or void? Void forsooth! Still, why
not an expanding photon, for it is
just as much a source of our packet
of electromagnetic wave energy as
it is a corpuscle.
We shall have to wrestle again
and again with Mr. Littell's hypotheses, as apparently he has.
Anent your own conjecture it
seems to me that there would be
wide variations in the gravitational
constant, g, particularly at antipodal loci. How test it?
If at long intervals standard
gravity were measured simultaneously at the McGraw-Hill Building, at a few hundred miles off the
coast of Western Australia and at

PORTABLE
BENCH -TYPE

INDUCTION
SOLDERING
UNIT CUTS

ASSEMBLY

COSTS...

Simplifies,
improves and

Modl

speeds up

PM1

component production.
Provides local heat to
otherwise inaccessible spots.
Safe and simple. Max. power input 775
watts, 100 watts standby; 115 volts,
60 cycles. Measures 153/4" x 211/2" x 15",

weighs 150 lbs. Price $414.00, foot
treadle @;<tra. Complete data on request.

morion
meters

marion electrical
Instrument company

H., U.S.A.
GRENIER FIELD-Manchester, N.
ceºriºfl' ®tº$6 Men.

Visit Marion at Booth 738 at Wescon Show
Los

Angeles, August 21.24

Earn Extra Income
in MOBILE -RADIO

other analogous points, should
there not be indications of the
"combination-of forces from outer
space"? Parenthetically, all three
measurements can be made conveniently by overseas telephone

MAINTENANCE!
+

It's now

o

big business

..

(650,000 installations)
fast-growing (70% increase
specialjust lost year)
and high-poyingl
ized

...

.

...

calls.

Presently my view is that g may
be the resultant of all forces within

Ow
ity into cash-write today for free
4343n

neutron, atom, molecule, planet or

booklet "HOW TO MAKE MONEY
IN MOBILERADIO MAINTENANCE!" It's
published as a service to rodio engineers
by Lampkin Laboratories, Inc., manufacturers of the well-known 105-B Micrometer
Frequency Meter and 205A FM Modulation Meter.

nebula.
Anyway,

curbstone Manhattan
Project might get to the bottom or
perhaps center of the matter.
C. H. TEWKSBURY
N. J. Bell Telephone Company
Bridgeton, N. J.

More Shoddy Gear

LAMPKIN LABORATORIES, INC.
Instruments Div., Bradenton, Fla.

DEAR SIRS:

At no obligation to me please send "HOW
TO MAKE MONEY IN MOBILE -RADIO MAINTENANCE."

Name
Address

City

Want more information?
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You recently ran editorials supplicating more engineers with a
conscience! One can only hope that
the industry throughout the U.S.A.
will take these pleas seriously.
We have purchased three me-

dium -power broadcast transmitters
from the U.S.A. over the past ten
years, two of them quite recently.
It is discouraging to note the degradation of quality, especially in
the little details. These are all of a
first -line manufacturer from whom
one could, years back, order a new
model sight unseen.
Now one gets equipment which
has never been set up on test and
actually run under load on f requency. A prototype has apparently
been built and checked on a single
frequency for a short time. Then
production takes over and the sub chasses are shipped to the field.
In overseas territories, at least,
station personnel with notable exceptions are not as skilled nor as
well paid as in the States. Nor are
they always fitted to cope with
subtleties of design errors such as
parasitic oscillations, harmonic filter deficiencies that let through
spurious radiations to the detriment of other services, quasiparasitics in class B stages, developing
only after audio components begin
to deteriorate. These things the
factory designers should have
cleaned up.
Nor is it any less disconcerting
to find cold soldered joints, omission of lockwashers or two of same
to every nut, rusty steel washers
on 100 -ampere circuit breakers,
transformers design of which has
been farmed out to subcontractors
of dubious reputation.
Nor is the trouble confined to
standard broadcasting equipment.
Many airlines in these countries
have turned to building their own
ground communications equipments
as the only solution. They are tired
of high-priced factory -built transmitters having failed due to the use
of a i -watt resistor in a circuit
where a 10 -watt oversized unit
would have eliminated the trouble
forever. So, they build their own,
not as pretty construction perhaps,
but more reliable.
One's inevitable reaction to this
trend of U.S.A. engineers content
to ride the present boom of high
salaries and dollars of easy morality
and dubious permanent value, is, in

Use post card on last page.
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TRANSFORMERS

FOR

SUPPLIES
ELECTRONICALLY REGULATED POWER

Avoid delay in making your breadboards,
no waiting for a special when a

Technical specifications on a
typical unit of this family of
transformers for use in a 300
volt 200 milliampere dc regulated power supply with 90 to

STERLING 2K SERIES

130 V AC input:

transformer will meet your requirements exactly.
Stock STERLING 2K units are available for supplies
from 100 milliamperes at 100 volts
to 400 milliamperes at 300 volts

Each 2K

ST2010
Primary:
115 Volts AC, 50 to 1000 cps

transformer provides:

Secondaries:
570.0.570V

PLATE VOLTAGE ALLOWANCE FOR PASS TUBE
VOLTAGE DROP

ON OUR STAFF

RECTIFIER FILAMENT POWER
MSS TUBE FILAMENT POWER
REGULATOR CIRCUIT FILAMENT POWER
AUXILIARY FILAMENT POWER FOR
OTHER CIRCUIT REQUIREMENTS
REGULATOR CIRCUIT PLATE POWER
APPLICATION BULLETIN WITH EACH UNIT

pamphlets, manuals) to display
your products, inform the public
of your operations, attract key
personnel to your plant, and perform any of the other communicative functions vital to your
business, let TECHNICAL WRITING SERVICE do the job for you.

WRITING

AMPLES
S

;nog
RUNS?

PECIALS

240 made'

3

A

3

A

1.2A
6

A

'Note 40 ma provided
Size: 51/e x 45/e x 5V

The 2K series is only one of the many types we
make. We specialize in custom-built transformers

to your specifications. Let our engineering staff
help solve all your transformer problems.
Samples delivered in 1 to 3 weeks.

H

Mtg. Centers: 31/2 x 31/2
Weight 15 lbs.
Associated Choke: ST2009
4 Henries at 240 made.

MIII".ary versions of each of these units is also available. Technical data on the complete line is available
on request.

If you need effective, highly

readable, smartly illustrated
company literature (booklets,

5.0V
6.3V
6.3V
6.3VCT

STELIÌ+i"v
TRANSFORMER
CORPORATION

299 North 7th St., Brooklyn 11, N. Y.
STagg 2-4200

Engineers who know

EDITING

-SPECIFY

ILLUSTRATING
PRINTING
We produce your publications, to
your specifications. We give complete service-from research and
planning through writing, design,
and printing. Let our staff be
your staff. It will save you time
and money.

-

We Prepare

-

EQUIPMENT MANUALS

PRODUCT
HANDBOOKS
TRAINING AIDS
BULLETINS
REPORTS
PAMPHLETS
COMPANY
BROCHURES

A-27 SUPERFINE
LOW-LOSS RF LACQUER

'Registered
Trademark

Q -Max, an extremely low loss dielectric impregnating and
coating composition, is formulated specifically for application to VHF and UHF components. It penetrates deeply,
seals out moisture, provides a surface finish, imparts
rigidity and promotes stability of the electrical constants
of high frequency circuits. Its effect upon the "Q" of RF
windings is practically negligible.

PARTS LISTS
and other such special material.

HISTORIES

Q -Max
applies easily by dipping or brushing, dries
quickly, adheres well; meets most temperature requirements. Q -Max is industry's standard RF lacquer. Engineers
who know specify Q -Max! Write for new illustrated catalog.

TI -E

Write

Phone

TECHNICAL WRITING SERVICE
McGraw-Hill Book Co., Inc.
330 W. 42nd St., N. Y. 36, N. Y.

LOngacre 4-3000

ELECTRONICS

-

July, 1956

ID=AL COIL
IMPREGNANT

COMMUNICATION PRODUCTS COMPANY
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8-1880
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KAY LAB
CALIFORNIA
AMPLIFY

BACK TALK

self defense, to look towards Europe
for merchandise. We are now buying there at 25 -percent higher
prices. The equipment is not so
laden with latest gadgetry but they
do take time to solder the joints and
use heavier gage metal. Back home
we still need engineers with a
conscience!

MICROVOLTS
with

STABILITY

(continued)

R. H. AXTELL
Chief Engineer
Radio Continente
Caracas, Venezuela

Another Rental Plan
DEAR SIRs:

UPON

glancing through the March

1956 issue of ELECTRONICS, I noticed

an article regarding the rental of
equipment in the Backtalk section,
p 500.

Polarad has had an equipment
rental plan for sometime, and it is
satisfactory both to us (the manufacturer), and to the customer.
ALFRED A. GOLDBERG
Polarad Electronics Corp.
Long Island City, New York
Editor's Note: We are glad to pass
the word along, hope that others who
rent equipment will advise us.

Human Resistance
DEAR SIRS:

KAY LAB MODEL 110
CHOPPER STABILIZED WIDE BAND

AMPLIFIER FEATURES

±

2

Nv DRIFT

1000 x GAIN
10 GAIN RANGES
5 Nv NOISE

±

25 V OUTPUT

30
100

KC
K

BANDWIDTH
INPUT

USE FOR LOW LEVEL DC

INSTRUMENTATION

.

.

.

STRAIN GAGE AMPLIFIER
RECORDER DRIVER

...

..

.

THERMOCOUPLE AMPLIFIER

Representatives in all major cities

KAY LAB

I RESPECTFULLY call your attention
to a statement on page 153 of the
March issue of ELECTRONICS, under
your "Reminder" paragraph, which
can conceivably be misinterpreted
in a dangerous fashion.
You state, "On the average, man
is a 0.25-megohm, one -watt resistor". You then continue to give
data relevant to current values that
are perceptible, "freezing", and
fatal. The values of currents stated
are those generally accepted, and
are conservative.
However, the statement concerning the average resistance of man
is quite misleading, in that this
value holds true only at low voltage,
with measurements taken on an
ordinary "ohm -meter".
If one were to use the average
figure of 0.25 megohm, and the 1 milliampere figure, one would conclude that, using Ohm's Law, the
voltage necessary for shock perception is 250 volts. We know from
experience that such a voltage is
extremely hazardous, and most conditions can be fatal if the power carrying leads are firmly seized.

Further, if one were to employ
the same formula with the 10 -maampere "let go" figure that you
give, one would conclude that at
2,500 volts one would merely
"freeze" to the power lines. You
may be well aware of the fact that
electric chairs employed at Sing
Sing and other prisons operate
from 2,200 volts so that the 10 -ma
figure in conjunction with the 0.25megohm data is dangerously misleading.
The error is your use of the
phrase "on the average". What
average is being referred to? The
average to be found when employing an ordinary ohm -meter? I
should imagine that your phrase
"the average" should refer to the
condition that would exist if a person should get across an "average"
type of power source, namely,
household lines, stepped -up voltage
sources in electronic equipment, etc.
Under these circumstances, the skin
resistance, which, when dry, (an
average condition) constitutes the
main component of the 0.25megohm value quoted, breaks down
under the voltage applied, and becomes very low.
In an excellent article by Prof.
Dalziel of the University of California, it is shown that the "average" resistance that should be used
for "average" computation of hazards is closer to 500 ohms. Under
these circumstances, the empirically
established value of 50 volts as
being conceivably fatal is more accurately determined.. .
We agree that "engineers are already in short supply" and we
therefore recommend that statistics
concerning safety be issued and
interpreted only by experts in the
field, who specialize in high voltage,
and who devoted time to the analysis of high -voltage problems and
the minimizing of high -voltage
hazards.
VICTOR WOUK

Engineering Director
Beta Electric Corp.
New York City, N.

Y.

Punched Tape,
Not Magnetic
DEAR SIRS:

WE enjoyed

the article by Mr. Findlay on page 122 of the February
1956 issue of ELECTRONICS concern -

Want more information? Use post card on last page
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PROFESSIONAL SERVICES
Consulting-Patents-Design-Development-Measurement
in
Radio, Audio, Industrial Electronic Appliances

ATLANTIC ELECTRONICS
LABORATORIES
Design Development Prototypes
Specialists in
Electronic Timing and Switching Devices
606 Bond St.
Asbury Park, New Jersey

BRIGGS ASSOCIATES, INC.

Engineering Services
ELECTRONICS
MECHANICAL
Development
Manufacturing
Consulting
Special Machines
Instrumentation
Automation
Electron Tube Design, Materials. Reliability
10 DeKalb St. Broadway 9-2120 Norristown, Pa.

--

--

DR. HAROLD NARCUS

WHEN
TIME
IS

SHORT

,

.

.

putt the solution of your problems up to
a specialized Consultant whose professional card appears on this page. His

broad experience may save you months
of costly experimentation.

ELECTRONICS
330 West 42nd St., New York 36, N. Y.

Consultant
METALLIZING NON-CONDUCTORS
Pioneer in the field of metalizing non-conductors
such as plastics, ceramics, glass, etc. for both industrial and decorative applications. Techniques and
processes developed during 20 years specialization in
the field. Recognized authority with well-known record of achievement.
Tel. PLeasant 3-5918
Worcester 2. Mass.
t i
Vesper Street

NIAGARA ELECTRON LABORATORIES
CONSULTATION - DESIGN - CONSTRUCTION
MFG. THE THERMOCAP RELAY
Specializing in solution of problems of eelctronic
and electro-physical instrumentation for the research
or analytical laboratory. Industrial plant problems
also invited.
Andover, New York Cable Address:' NITRONLAB

Division of BART MANUFACTURING CORP.
Consultation and Manufacturing Services on precision electro -forming and precious metal plating
since 1916.
227 Main Street
Belleville 9, N. J.
PLymouth 9-0200

GENERAL ATRONICS CORPORATION
George J. Laurent
David E. Sunstein,
Bernard D. Steinberg
Dr. Robert W. /loop,
Consulting Services-Electronics, Acoustics, Technical Planning, Operations Research for Industrial,
Consumer and Government Products.
125 City Line Av. Bala -Cynwyd, Pa. (Phila. suburb)
Mohawk 4-8090

the Finished Product
From Engineering Design to 6n
Specialists

CROSBY LABORATORIES, INC.
Murray G. Crosby & Staff

HANSON-GORRILL-BRIAN INC.
Product & Mfg. Development

PICKARD & BURNS, INC.
Consulting Electronic Engineers

Radio - Electronics
Research Development & Manufacturing
Communication, FM & TV
Robbins Lane, Hicksville, N. Y.
WElls 1-3191

ELECTRICAL - ELECTRONIC
HYDRAULIC - MECHANICAL
Glen Cove, N. Y.
One Continental Hill
Glen Cóve 4-7300

Analysis and Evaluation
of Radio Syttems
Research Development and Production
of Special Electronic Equipment
Needham 84, Mass.
240 Highland Ave.

THE KULJIAN CORPORATION

ALBERT PREISMAN

BART LABORATORIES

DELAWARE PRODUCTS CO.
Analog Voltage to Digital Conversion
Digital Voltage Recording Systems

Design -Development-Manufacturing
300 Broadway

Camden 3. N. J.

ELECTRONICS DIVISION

Consulting Electronic Engineers

-

Research Development. Production of
Special Instrumentation
Automatic Controls
1200 No. Broad St., Philadelphia 21, Pa.
Stevenson 2-9000

Eldico of New York, Inc.

McDOWELL ELECTRONICS, INC.

Pioneers of Television Interference Elimination from
Transmitters, Induction Heaters, Diathermy and etc.

metallized ceramics by
induction heating.

Soft soldering of

NUCLEAR -ELECTRONICS
CORPORATION
Nuclear Instrumentation-Communicatlona
Test and Measuring Equipment
Industrial Electronics-Audio Equipment
Philadelphia, Pa.
2632-36 W. Cumberland St.

Consulting Engineer
Television, Pulse Technique, Video
Amplifiers. Phasing Networks
Industrial Appliances
Affiliated with
MANAGEMENT-TRAINING ASSOCIATES
Y.
Washington 10, D.
N.
3224 - 16th St.,

C.

TELECHROME, INC.
Electronic Design Specialists

Engineering Staff
12 E. Second St.
Mineola, L. I., N. Y.
Pioneer 6-5213

Consulting-Development-Manufacturing
P. O. Box 342. Metuchen, N. J.
Liberty 8-9109

COLOR TELEVISION EQUIPMENT
Flying Spot Scanners, Color Synthesizers. Keyers.
Monitors. Oscilloscopes and Related Apparatus
J. R. Popkin-Clurman, Pres. & Ch. Engr.
Amityville, L. I., N. Y.
88 Merrick Rd.

ELECTRONIC RESEARCH
ASSOCIATES, INC.

Measurements Corporation

WHEELER LABORATORIES, INC.

Research & Manufacturing Engineers

Radio and Electronics
Consulting
Research
Development
R-F Circuits
Antennas
Lines
Microwave Components
Test Equipment
Harold A. Wheeler and Engineering Staff
Great Neck, N. Y.
HUnter 2-7876

Donald J. 8. Merten

&

"TRANSISTORIZE" YOUR PRODUCT!
Complete Service in consulting, research, development, and production on Transistor circuitry, products and instrumentation.
67 East Centre Street
Nutley, N. J.
NUtley 2-5410

ERCO RADIO
LABORATORIES, INC.
Radio Communications Equipment
Engineering - Design - Development - Production
Our 27th Year in Air to Ground
Communications and Radio Beacons
Garden City Long Island New York
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MARTIAL A. HONNELL

HAReT W. HOnCE

Jong

M.

vas Binning

Specialists in the Design and
Development of Electronic Test Instruments
Boonton, New Jersey

MINOT INFORMATIC DEVICES
AUTOMATIC RECOGNITION OF
SHAPES. PATTERNS & INFORMATION
RESEARCH - INVENTION - CONSULTING
PI detection and interpretation of
complicated forms, characteristics of
materials, printed characters, etc.
Otis N. Minot, 22 Eliot Rd.. Lexington 73, Maas.
Tel. Volunteer 2-9465 or -3974

- - --

YARDNEY LABORATORIES
Research -Design -Development
Electro -Chemical Generators of Energy
40-48 Leonard Street

Worth 0-3100

New York 13, N. Y.
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THE RIGHT

LOCATION
for your operation

SEAMLESS

LATEX
TISSUE COTS

NORTH

For Electronic
Part Assembly

CAROLINA

SOOTN

CAROLINA

GOSSAMER THIN
TOUGH AND DURABLE
MINIMUM DUSTING

OVER

SIZE

350

OF

EVERY SEED

WRITE FOR SAMPLES

COMMUNITIES TO CHOOSE FROM
Address
S. P.

Vecker, Vice President

THE SEAMLESS RUBBER COMPANY
NEW HAVEN 3, CONN., U.S.A.

Area Development Dept.

MICA

CAROLINA

India

POWER LIGHT
COMPANY
&

RALEIGH

/ NORTH

CAROLINA

e

Brazil

SPLITTINGS
FILMS
BLOCKS
All Grades & Qualities-Warehouse Stocks
New York -Prompt Forward Shipments

This article gave an excellent
summary of the automatic control problem and a good outline of
the methods currently available for
application to machine tool control.
One item mentioned in this article has caused some confusion and
embarrassment with Bendix customers.
In Table 1 on page 124, you
indicate that Bendix has under
development for Martin Aviation
Corporation a magnetic tape, phase
modulation, machine control unit.
The system we are developing
for The Martin Company uses a
punched plastic tape and works in
a manner similar to the procedure
outlined for the Bendix Cam Milling Machine as described in Mr.
Findlay's article.
The Martin Company is procuring from Bendix a Numerically
Controlled Milling Machine System
under an Air Force prime contract.
Bendix has spent considerable time
and effort in selling this punched
tape system and the indication in
the article has created confusion
both with the Air Force and with
The Martin Company.
W. A. MARA
Director
Bendix Aviation Corp.
Detroit, Michigan

Phone: Worth 4-4192 or write

ASSOCIATED COMMODITY CORPORATION
Woolworth Bldg., New York 7, N. Y.

Editor's Note: We regret the error
in the table, but hope that the deMANUFACTURERS'
REPRESENTATIVES

IN THE ELECTRONIC INDUSTRY
As a service to readers, ELECTRONICS
presents the advertisements for some of

the leading manufacturers' representatives in the electronic industry. These
firms are qualified to help the Manu-

facturer with his distribution problems;
the Buyer with his product needs.

MACLEN CORPORATION
Manufacturers Representative

6616 Georgia Ave, Sliver Spring, Md

Components & Equipment

Pennsylvania New Jersey
Delaware Maryland
Virginia W. Virginia
District of Columbia
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or production.

One product advertised in
the "Contacts" Section may
be the answer to your proba real money-saver.
lem
and reTo be informed
minded on modern aids to
economical operation, main-

-

-

tenance and production,

check "Contacts" advertising
regularly . . . every issue.

Electronic Printing
DEAR SIRS:

WITH reference to your comments
on electronic printing, on page 20
of the April 1956 issue of ELECTRONICS, I thought that you might
be interested in basic patents No.
2, 409, 454 and 2,549, 546.
You will notice that these patents
contemplate direct printing as a
result of electronic or particle bombardment. I have done some ex-

perimental work and believe that
this method of making reproductions is definitely possible but much
development work needs to be done.

A. G. THOMAS

Industrial Controls Corp.
Chattanooga, Tennessee

Industry

Want more information?

.

can frequently help speedup
operation and maintenance

...

MARYLAND

Territory:

One
inexpensive
modern
device

scription of the punched tape equipment in the text helped.
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EMPLOYMENT OPPORTUNITIES
The Advertisements in this section include all employment opportunities-executive, management, technical, selling, office, skilled, manual, etc.

Positions Vacant
Positions Wanted
Part Time Work

-RATES-

DISPLAYED

Send NEW ADS or inquiries to Classified Advertising Division of ELECTRONICS,

$2.10 per

1

sion.

Blvd.

E. Jackson

64

Chicago, Ill.

Suite 940
WAbash 2-1918

Prompt and confidential service

800 Client Companies

Many Fee -Paid Opportunities in
New York, New Jersey, Connecticut

REPLIES (lira Ns.): Address to office nearest

7/nu

This TOLlieatima Classified Ade. Dir.
P. O. Boa' 12 (36)
CHICAGO: 325 N. Michigan .ter. (11)
SAN FRANCISCO: 68 Poet .S/. (i
LOS ANGELES: 112.5 11'. Oh St. (17)
C/n

51/N 1'0RF:

SUBUR,BaN

1

EMPLOYMENT AGENCY, INC.
102 Main St.,

White Plains 8-4800

Offices in
Stamford, Conn. and N. Y.

ELECTRONIC

PROJECT COORDINATOR
have varied and challenging assignments from your
first day. Starting salary $9,000-$11,000. Company
pays agency fee adn relocation costs.

MONARCH PERSONNEL
Blvd.

Chicago 4, III.

ELECTRONICS ENGINEER
Research division of large mining company
ENGINEER,
E.E.,
requires
ELECTRONICS
M.A., D.Sc. or equivalent to carry on geo-

experimental developments. Good
salary, pension plan, work freedom and responsibility. Location, Connecticut.
physical

Apply Box 366, Jerome, Arizona
SYSTEMS DEVELOPMENT, INC.
Requires one graduate electronic engineer
with experience in circuit design, debugging
in the Fields of Servo mechanisms and Pulse
Techniques. Salary open - Stock Purchase
Plan -Insurance Benefits. Send resume to:

JAMES HICKEN, President
Binghamton, N. Y.

307 Water St.

Practical Physicists or
Electrical Engineers
to sell and service electronic, non-destructive metal
testing instruments in Northeastern Section of the
United States. Small company, established over 25
years, located in New York City, and not engaged
in government contract work. Our employees are informed of this opening. Reply fully.
P-1961, Electronics
330 W. 42 St., New York 36, N. Y.

Unusual Tabulating Opportunity

Progressive New York City Bank has opening for
young man with practical business experience preferably in Banking who also has interest, curiosity
and feeling for machines and electronic equipment.
Will have important assignment in our tabulating
installation after training. Do not apply unless
you can show evidence of electronic skills such as
tabulating wiring or familiarity with wiring diagrams. Reply stating qualifications. P-2109, Electronics, Class. Adv. Div. F'. O. Box 12, N. Y.
36, N. Y.

Don't forget the

BOX NUMBER
When answering the classified advertisements in this magazine don't forget to put
the box number on your envelope. It's our
only means of identifying the advertisement you are answering.

ELECTRONICS-July, 1956

California State Polytechnic College plans
additions to its staff in the Electronic Engineering Department to teach (1 ) courses in
fields, waves and antennas, and (2) intermediate level courses in circuits. Starting
salary depends upon qualifications of applicant. For information, write to Harold P.
Hayes, Dean of Engineering, San Luis Obispo,
California.
Qualified designers and engineers to work In
the design and development of electrical automotive components. Excellent salary and
liberal fringe benefits as well as stock participation plan. Write or apply at: Ford Motor
Company #2 Stewart Street, Ypsilanti, Mich.
POSITION WANTED

Instrument Maker with 10 years experience in repair, maintenance and development work on measuring instruments and
electronic industry controls, is looking for another field of activity. Prefers place located
near an Engineering School. Please address:
Otto Zimmermann Paysandu 1600, Montevideo. Uruguay.
Swiss

Personnel Managers-Need experienced Engineers and Technicians? We offer a booklet
especially prepared to help you solve this
problem. Write for your "free" copy of
"Reservoir of Engineers and Technical Men."
-Electronics. P. O. Box 12, New York 36,
N. Y.

ENGINEER

Development and Research
Department
An electronic research group has a
challenging position available for an experienced electrical engineer interested in
the following:
Development of improvements in an
electronic digital computer designed
and constructed by company per-

sonnel.
Development of "Automation" equipment applicable to process control.
Development of specialized instrumentation applicable to the petroleum industry.
Opportunity to serve as consultant on
wide variety of technical problems.

POSITIONS VACANT
C.

Multiple plant firm designs and manufactures relays, controls, switches and electro -mechanical devices. You will report directly to chief engineer and

28 E. Jackson

Y., for August issue closing July 2nd

O. Box 12, N. Y. 36, N.

SENIOR PROJECT ELECTRONICS ENGINEER
$650.00 to $950.00 Mo.
with overall experience in Research, Design & Development. To supervise Multi -Project Group. Need
men in Audio, Transistor, Servos. Synchros, Systems,-General Electronics. Openings due to expanJ. J. COOPER

ENGINEERS
SCIENTISTS

P.

UNDISPLAYED

line. minimum 3 lines. To figure advance payment
count 5 average words as a line.
line.
Box Numbers --counts as
Position Wanted ads are iii of above rate.
Discount of 10% if full payment is made in advance for 4 consecutive insertions.
Not subject to Agency Commission.

The advertising rate is $21.50 tor inch for all advertising
appearing on other than a contract basis. Contract rates
tooted on request.
An advertising inch is measured %" vertically on a column -3 columns -30 inches to a page.
Subject. to Agency Commission.

A CONFIDENTIAL
SERVICE for:..

Employment Agencies
Employment Services
Labor Bureaus

Civil Service Opportunities
Selling Opportunities Wanted
Selling Opportunities Offered

A home

in

a

progressive company

providing liberal stock plan, retirement plan, group hospitalization, and
several other attractive benefits.
Send resume of education, experience and
requirements to Personnel Division,

salary

Continental Oil Company
Ponca City, Oklahoma

ELECTRONIC ENGINEERS
SENIORS -JUNIORS

PULSE TECHNIQUES

-

DIGITAL COMPUTERS
TRANSISTOR CIRCUITS
Permanent positions with one of America's
fast growing consulting firms.

LOOKING FOR A
REPRESENTATIVE?
California organization of engineers established 1947, specializing in components, desires additional line. Must
be a quality product for MIL applications. Company should have capacity
for major production. We are particularly interested in a product from
one of the following fields: transistors,
capacitors, motors, relays, miniature
guidance components. Time and money
is available for immediate sales missionary work.

WEIGHTMAN & ASSOCIATES
4101 Burbank Boulevard

Burbank, Calif.

Phone: Victoria 9-2435

EARNINGS TO $17,000
YEARS OF WORK AHEAD
Phone Collect-Walter Middleton
PRODUCTION TOOL & METHODS CO.
120 Liberty St., N. Y., N. Y.

BA 7-2063

ELECTRONIC ENGINEERS
TECHNICAL WRITERS
For Development Work on
the Nation's Foremost
Radar & Missile Programs
Experience required in Digital Computors,
Circuitry. Systems Analysis, Data Processing. Transistorizing, DC Amplifiers. IF
and RF Techniques, and Components Evaluation.
Excellent opportunities in field assign.
ments; living expenses; liberal benefits.

Send Resume Attn:
ADAM BECKER, Executive Vice President

ALBANY DESIGNING, INC.
927 Broadway, Albany, New York
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> WALTHAM

LOS ANGELES

HARRISON

SAN FRANCISCO

MOORESTOWN

ISACRAMENTO

> CHERRY HILL

C

CAMDEN
`>

SAN DIEGO

LANCASTER

a

ALEXANDRIA

TUCSON

You can SELECT
at RCA!
...New Opportunities ...11 + Locations ...
Can anyone but RCA offer you
a choice of locations like this?

At Camden, Moorestown or Cherry Hill, you enjoy
cultural advantages of Greater Philadelphia, live at
moderate cost in pleasant suburban communities.
Waltham offers at-home opportunities for New
England engineers. Four ideal West Coast locations. Harrison borders on Greater New York.
Lancaster, Marion and Findlay have small-town
advantages. There's pleasant year-round outdoor
living in Cocoa Beach, on Florida's central east
coast. RCA Service Company and International
Division assignments include ideal locations in the
United States, and wherever RCA electronic
equipments are installed and serviced throughout
the world.

Individual RecognitionRCA organizes engineering activities into groups
small enough to allow broadest scope for your individual accomplishment. The average group has
just 11 engineers. Yet, in all actitivities, you are
supported by the entire facilities -and engineering
resources of RCA.

One

Salaries

Best For You And Your Family

-

RCA engineering salaries average measurably
higher than other companies' in the field. Intermediate engineers, $5000-$8500; senior engineers,
$8500-$15,000; staff and supervisory salaries open.

AdvancementScheduled, objective appraisal of your work speeds
promotion. Professional and financial progress is
just as sure as your achievements make it.
Professional

Status-

RCA bases world leadership in electronics on the
abilities of exceptional men at every organizational
level. Many have notable engineering and scientific reputations. You work in day-by-day association with men of this caliber.

BenefitsThere's a complete program at RCA. A very liberal
Tuition Refund Plan. Company -paid life, sickness
and accident, hospital -surgical insurance for you
and your family. Modern retirement plan. Relocation expenses paid. Suggestion and patent awards.

Now, Pinpoint Your Future
...Here are the Opportunities!
...Here are the Locations!
"Yi'E

M
A

FIELDS OF ENGINEERING ACTIVITY

Chemistry
rgimeers

Mechanical

G

Ergineers

Engineers

Ill

E

S

SYSTEMS

AVIATION ELECTRONICS

Integration of theory,
equipmerfs and
anvirormenf fo
and op sirdze m7 or
electronic concepts.)
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RADAR
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RECEIVING TUBES-Tube Design-Test and Appicatmn EngineeringChemical and Physical Development-Methods and Process Engineering
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Locatins: C-Camden, NJ. F-Cocoa Beach, Fla. H-Harriscn, I1.1. I-''rterrational Div. L-Lancaster, Pa. M-Moorestown, N.J. S-RCA Service Co. (Cherry Hill, N.J.;
Alexandria, Va.; Tucson, Aiiz.; San Diego, Sacramento, San Fra:rcistc, Cslil. foreign Assignments). W-Waltham, Mass. X-Los Angeles, Calif. Y-Marton, lnd. Z-Findlay, Ohio

Please send resume of education and experience, with location preferred,

b:

Mr. John R. Weld, Employment Manager
Dept. A -15G, Radio Corporation of America
30 Rockefeller Plena, New Tork 20, N.Y.

RADIO CORPORATION of AMERICA
OiJ

Copydgkl II56 Radle 4crrperetka of America

EMPLOYMENT OPPORTUNITIES

$15,000

TO

ENGINEERS

ELECTRONIC

SCIENTISTS
MECHANICAL

Engineering research in equipment development, general circuitry, and systems planning is a major activity of our. client.
It will pay you to investigate these openings on their prof essional staff.

ENGINEERS

PROJECT

MENT -5

ENGINEER-COMPUTER ADVANCED DEVELOPto 10 years' progressive experience in digital com-

puter circuitry, logic, and systems development. U.
ship not required.

S.

citizen-

PROJECT ENGINEER-COMMUNICATIONS ADVANCED DEVELOPMENT-5 to 10 years' experience in development of

SOUTHERN

UHF and microwave circuitry. Interest in general circuitry.
U. S. citizenship not required.

CAL.IFORN

PROJECT LEADER-PULSE RADAR TRANSMITTERS-8 to 12

years' experience in radar development, including microwave
oscillators, automatic frequency control, plumbing.

-4 to 6 years' experiTV systems. Industrial
circuit
and
closed
chains
in
camera
ence
not
required.
S.
citizenship
U.
applications.
PROJECT ENGINEER-INDUSTRIAL TV

PROJECT LEADER-RADAR MICROWAVE TECHNIQUES -8 to

years' experience in development of radar equipment, including X -band microwave techniques, gyrators, mixers, ATR
tubes, high power oscillators.

Unusual engineering positions in

12

electrical and mechanical design of
Telemetering Systems are available.
These positions, which are directly
associated with our long-range projects for industry and for defense,

PROJECT

are available at all levels.
There also are important positions
open for Electronic Test Equipment

Designers, Circuit Designers and

Microwave and Transistor Engineers.
You are invited to consider becoming a member of this vital enwith a forward
gineering group
looking company in Southern
California.

fill

in the coupon or
write us for complete information.

rl

IM

Ma MI IIIII

W. C. Walker, Engineering

M MI MI

ENGINEER-ADVANCED DEVELOPMENT-2 to 4
years' experience in research on commercial or military equipment systems, plus minimum of 5 years' experience equipment

-

Employment Manager'

Pacific Division, Bendix Aviation Corp.
I11608 Sherman Way, North Hollywood, Calif.
I

am interested in Telemetering Engineering.

am a graduate engineer with
am not a graduate engineer but
years experience.
I

1

I

Name

Zone

City
MIMI

MIMI MIS MMII

development.
PLEASE PHONE

Mr. A. Wilson

'
I

IAddress

I

degree.

have_

or WRITE

-

FOR APPOINTMENT

Dept. 0-000

- BRyant 9-5570

SUBURBAN EMPLOYMENT
100 W. 42nd Street,

New York, N. Y.

State

IBM BM! MMi
July, 1956
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SYSTEMS

-

Please

ENGINEER-MEASUREMENT TECHNIQUES-Physi-

cist with 6 to 10 years' experience in the development of UHF
and microwave measurement techniques.

-

ELECTRONICS

EMPLOYMENT OPPORTUNITIES

Ceiling and Visibility Unlimited-the most encouraging forecast for pilots. And, in another sense, the
same forecast-unlimited-applies to your career
opportunities at Goodyear Aircraft.
For here is a place where you can grow. Here, your
imagination and ingenuity will provide the raw
materials, for transforming your ideas into realities
that pay off. And to help put your ideas to work,
we have the most modern facilities available, including one of the largest computer laboratories in the
world. At Goodyear Aircraft, every idea is a prime
commodity and is given a chance to mature.
The proof is in the record. Both in peace and in war,
our engineers have transformed their ideas into
realities that benefit nearly every aircraft in our
skies. Airships, plastics, electronic guidance and
computing equipment, structures, missiles-the list
is long and broad. And it's still growing.

Because of our continued growth and diversification, we find it necessary to expand our engineering
staffs at both Akron, Ohio, and Litchfield Park,
Arizona. Opportunities are unlimited for creative
engineers in all specialties. If you have faith in
your ideas and confidence in your ability to make
them work, you will find at Goodyear Aircraft the
stimulation of creative challenge and the satisfaction of realistic accomplishment.

Salaries and benefits are, of course, liberal. And
if you wish to continue your academic studies,
company -paid tuition courses leading to advanced
degrees are available at nearby colleges.
For further information on your career opportunities at Goodyear Aircraft, write:
Mr. C. G. Jones, Personnel Department, Goodyear
Aircraft Corporation, Akron 15, Ohio.

They're doing big things at

GOOD)EAIL AIRCRAFT
ELECTRONICS

-

THE
July, 1956

TEAM TO TEAM WITH
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AERONAUTICS
381

EMPLOYMENT OPPORTUNITIES

I know from my own experience all of the details involved in making a decision about
changing jobs. You wonder what kin
ork
you will be doing...the calibr
you
will be associated with
ving conditions,..
is there a
a short no
few of the
reasons you
should get
in the mail
so that an
interview ca
be arranged.
I am attac
snapshot of ou
in the country
ose
only eight
to schools, chu
offices.
minutes from th
e reasons why most of
This is only one
the folks who come here for an interview just
stay...wire the wife to start packing...
knowing she will love the living part of it.
Now about the work and the people....
The attached clipping will give you a brief
idea of some of Farnsworth's activities for
the military and industry in the fields of
electronics and nuclear energy. Your associates will be eminent scientists and engineers with many "firsts" to their credit in
electronics. (Like Philo Farnsworth, our Technical Director and the inventor of electronic
television.)
And don't worry about permanency or
Being a member of the world-wide
stability.
International Telephone and Telegraph Corpth big enough to assure
oration makes Farns
small enough for flexthat yet it
recognition of the
ibili
ndividual. Here you
ill be heard...not
just one of the herd.
men in
f course, all the
alified
fjelds:
other advantages are
or
needs exciting
evelope
included: liberal
these
r
development
ring in
elocation expense,
en91
research, nengineering
d cone an
advanced education

guidant
mhsjle
m
radar, microwaves,
counter'
counteraptrol,
trot,
equipment,
rac
transistor
measure s
measures, etc.
pl
ations
t4
plications
Lc
sttmpttectot
Seeate mt:n etttpao1

Iettc

1

Melee

Nee
Wesel* Vie,

at no cost to you.
To get the whole

ascinating Farnsworth story...

Electronics
engineers

-7-414,--"

i

or just the details?

As a Publications Engineer

at COLLINS you

I

2 write

engineering reports on over -oll
projects, including some of the most
advanced electronic work in the industry.

3 write on

complete systems, their operation, installation, theory and test.

COLLINS offers outstanding opportunities for
electronics engineers in the field of technical
writing on:
MICROWAVE RELAY
NAVIGATION SYSTEMS

FLIGHT CONTROL

COMMUNICATIONS

GUIDED MISSILES

RADAR SYSTEMS

SYSTEMS

SSB SYSTEMS

COMPUTERS

RADIO ASTRONOMY

AMATEUR EQUIPMENT

. plus
top salaries, opportunity for advancement, company sponsored life, accident,
sickness and hospitalization insurance, retire-

ment plan and liberal moving expense
allowance.
Electrical Engineers or Physics Majors with
good electronic background and an aptitude
for writing are desired. Actual writing experience

u

will...

work with the creative leader in the
electronics field,

is

not necessary.

OPENINGS IN CEDAR RAPIDS, IOWA,
BURBANK, CALIF. AND DALLAS, TEXAS

Send Resume to: MR. L. R. NUSS

COLLINS RADIO COMPANY
CEDAR RAPIDS, IOWA

382
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EMPLOYMENT OPPORTUNITIES

TO

DISCUSS YOUR

THE WORLD'S FUTURE
PRODUCER
LEADING
CER pF
SEMICONDUCTORS
pNDUCTpRS

LOOK AT THIS RECORD OF GROWTH
A few short years ago, a handful of people pioneered advanced semi -conductor development at

fJ

Transitron.

If you're in search of real opportunity, you'll find your
professional horizons unlimited at Transitron. In a few
short years this young company has carved out a leading
position in the field of semiconductors. It is now under-

going further expansion into a second plant of 250,000
square feet.
Here is your chance to work with stimulating,
congenial associates in an atmosphere of progress
informal and free of red tape. You'll be located in pleasant,
suburban Boston, in the heart of one of America's
where cultural and educational
technical centers
advantages .are found for you and your family. And
you're only an hour's drive from New England's
vacationland!
So, if your experience is any of these fields:

-

-

Today Transitron employs over 750 people in a
modern plant of 65,000 square feet at Melrose,
Massachusetts.

AND NOW

... FURTHER

SEMICONDUCTOR RESEARCH
COMPONENTS ENGINEERING
APPLICATIONS ENGINEERING
PRODUCTION ENGINEERING

EXPANSION

SALES ENGINEERING

..

UM,'"a

«F

cuss

GfiGGStC'Ct
1GCGGiGGE
GGG iGGGGiG

d:
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GGrGGCrG000iG

G

A newly modernized second plant of 250,000
square feet is being equipped at Wakefield,
Massachusetts.

Tra n S it ro n
a

ELECTRONICS

-
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electronic corporation
melrose 76, massachusetts

there is an unparalleled opportunity for you
with Transitron. Salaries are attractive;
vacation, insurance and retirement benefits are liberal
and your opportunities for professional growth are
unlimited.
A letter to Transitron with your resume will
receive our prompt attention, and will be held in
strictest confidence. Transitron Electronic Corporation,
Telephone: MElrose 4-9600.
right now

stcsc

MIR

Leadership in Semiconductors

R)
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EMPLOYMENT OPPORTUNITIES

ELECTRONIC
SYSTEMS
SPECIALISTS

ELECTRONIC

ENGINEERS!

Here are some typical problems Sylvania
engineers and physicists meet and solve at
our Buffalo, N. Y. and Waltham, Mass. plants.

\
AT BUFFALO:
similar microsecond timing
circuits whose delay times can be varied over a range
of 100 times by analog control voltage maintaining
a tracking accuracy of ±0.1% in an environment of
1. How do you design 10

-65°C to +125°C

at sea level to 100,000 feet?

ARE YOU

2. If you know which bits of a code group are in error,
can you modify the hamming code to use this data to
provide maximum information capacity in a noisy
channel?

ENGINEERS

.

.

.

OR TIME CARD

3. Can you design a crystal mixer to operate with latest
production type crystals and having a noise figure less
than 12db above KTB operating in the "S"- band?

NUMBERS?
if
If you are tied up in red tape . .
.
the scope of your work is limited
if you can't use your creative engineerthen MEMCO offers you
ing abilities .
escape from stagnation and
a sound
monotony.
.

AT WALTHAM:

.

..

4. Under what conditions can signal fluctuations improve

radar performance?
5. What are the limitations on allowable smoothing time
for target tracking radars?

6. Under what conditions can random noise introduce
systematic errors in radar measurements?

AT

MEMCO:

1

every electronic engineer

/7

7

is

Continuing product diversification means
long-range security and advancement... and both
locations offer good housing and ample
leisure -time activities, as well as unusual
opportunities for advanced studies.
If you believe that you can assist us in the solving
of these problems, please write:

WALTHAM

BUFFALO

LABORATORIES

LABORATORY

Erling Mostue
100 First Ave.
Waltham, Mass.

E. F.

.

..

.

encouraged to use his creative talents.

works on all phases of his projects.

appreciated as an engineer, not as a
replaceable cog in a big machine.
is

gets top pay and many benefits.

can build

For

a

sound, worthwhile future.

full details please write to:

MARYLAND

Culverhouse

175 Great Arrow Ave.
Buffalo 7, New York

ELECTRONIC
MANUFACTURING CORPORATION

SYLVANIA
SYLVANIA ELECTRIC PRODUCTS

INC.

5009 Calvert Road

College Park, Maryland
(A suburb of Washington, D. C.)

Your inquiries will be answered within 2 weeks.
384
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We have been able to tell
you about these radars
but are forbidden by security regulations to publicize the many other advanced radar
and weapons systems we are developing. Raytheon's reputation for "Excellence in Electronics" has been greatly enhanced by the contributions it has made to the radar equipment
field.

The recent expansion of our engineering facilities makes it possible to offer unusual
opportunities to experienced creative engineers for the design and development of these
radar and weapons systems. Your inquiries will be welcomed and a postcard is supplied
below for your convenience.

RAYTHEON

RAYTHEON MANUFACTURING COMPANY

WAYLAND LABORATORY
WAYLAND, MASS.
Please send me

RAYTHEON MANUFACTURING

COMPANY

Laboratory.

I

a

copy of your new brochure describing the Wayland

understand you will also send

be able to complete in

a

a

brief resume form which

few minutes.

Radar Department

WAYLAND LABORATORY
WAYLAND, MASSACHUSETTS

Name

Address

City

Zone

_- _State

I

will

Raytheon's new Wayland Laboratory is devoted exclusively to the
design and development of advanced electronic equipment. Under one
from
roof an engineer can see his program carried through completely
idea to reality.
A delightful location -- only 17 miles from the heart of Boston offers a choice of
rural or urban living, and access to the entire New England area is convenient via a network
of modern highways.

...

-

No

Postage
Will Be Paid

Postage Stamp
Necessary
If Mailed in the
United States

by

Addressee

fflalM1111101.11B

!BUSINESS

REPLY

RAYTHEON MANUFACTURING
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First Class Permit No. 25529 Boston, Mass.

WAYLAND LABORATORY
WAYLAND, MASSACHUSETTS

RAYTHEON MANUFACTURING COMPANY
Wayland Laboratory
Wayland, Mass.
Atten:

R. E.

Doherty, Radar Dept.
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ENGINEERS,
Electronic & Mechanical

ENGINEERS

PHYSICISTS:

PARTS

APPLICATION

(Reliability)
degree with design experience and/or application experience. Job will be to recommend types of parts to be used
and how these parts shall be used.

ME or EE

Qualified men will become a vital
partof a Reliability Group.

GM

Top Grade Openings
At Melpar Leader in
Electronic Research

c&

Development

to consider the following:
1. At Melpar the engineer is not tied to a pre -arranged schedule of advancement. Instead, promotion and advancement are based on individual recognition, where skill and ability are the paramount factors of determination.

2. Melpar has doubled in size every 18 months for the past 10 years.
New openings occur constantly. This enables the engineer to advance to
positions of increased responsibility as soon as he is ready.
3. Our unique "project team" basis of organization gives the engineer
an opportunity to participate in entire problems from conception to completion of prototype, and thus experience the "over-all" approach to engineering problems necessary to eventual directorship responsibility.

Our new air-conditioned laboratories encompass over 285,000 square feet
and offer complete facilities for creative research and design. In addition
to our central Model Shop, supplementary facilities, personnel and test
equipment are available for immediate use within each project group.
4.

The Northern Virginia Area, suburban to Washington, D. C., in which
Melpar is located, offers excellent living conditions, enjoys the Nation's
highest per capita income, fine homes and schools. Recreational, cultural
and educational facilities abound. Fully-accredited graduate courses are
offered at the Melpar laboratories and at 5 universities in the Area.
5.

Systems Evaluation
Top Grade Openings Exist in These Fields: Network Theory
Magnetic
Analog Computers
Microwave Technique
UHF, VHF, or SHF Receivers
Packaging ElecRadar and Countermeasures
Digital Computers
Tape Handling
ServoFlight Simulators
Microwave Filters
tronic Equipment
Pulse Circuitry
Small Mechanisms
Electro -Mechanical Design
mechanisms
Subminiaturization
Quality Control and Test Engineering

Write for fuller information. Qualified engineers and physicists
will be invited to visit Melpar at Company expense.

Write: Technical Personnel Representative

M E L PA R

Incorporated

A Subsidiary of Westinghouse Air Brake Company
3127 Arlington Boulevard, Falls Church, Virginia

388
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SYSTEM PROGRAM

ELECTRONICS DIV.,
Milwaukee 2, Wis.

Due to our continuing expansion program, a number of top grade openings
exist in our new laboratories suburban to Washington, D. C. We urge you

Positions also available at our laboratories In: Cambridge, Mass.,

INERTIAL GUIDANCE

First St. Watertown, Mass.,

I l

Enjoy Challenging Opportunities in the
most versatile Laboratories in the country.
Work with the top men in the field and
with the finest test, research and development facilities. \1'e are in the process of a
Major, Permanent, Expansion Program.
New Plant facilities being added in suburban Milwaukee area.
To aid you in your professional advancement AC will provide financial assistance
toward your Master's degree. A Graduate
Program is available evenings at the University of Wisconsin, Milwaukee.
GM's Electronics Division aggressive position in the field of manufacture and GM's
long-standing policy of decentralization
creates individual opportunity and recognition for each Engineer hired.

Recent EE,ME

Graduate Inquiries
Also Invited
Milwaukee offers ideal family living in a
progressive neighborly community in cool,
southern Wisconsin where swimming, boating, big league baseball and every shopping
and cultural advantage is yours for the
taking.
To arrange personal, confidential interview
in your locality send full facts about yourself today to
Mr. John F. Heffinger
Supervisor of Salaried Personnel

lee

i,
agw.
Electronics Div.
General Motors Corp.
Milwaukee 2, Wis.

Galen St.

July, 1956
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Convair announces very special and immediate opportunities for experienced
DYNAMICS ENGINEERS
STRUCTURERS ENGINEERS
FLIGHT TEST ENGINEERS

ELECTRONICS ENGINEERS

AERODYNAMICS ENGINEERS

within

a

new division currently being formed for the design, development and construction
of the intercontinental ballistics missile - THE ATLAS! For information
concerning new engineering positions related to this tremendous pro;ect,
please write at once. Address correspondence, including resume to:
Mr. H. T. Brooks, Engineering Personnel, Department 919

CONVAIR

GOW A Division of General Dynamics corporation

®

3302 Pacific Highway

ELECTRONICS

-

July, 1956
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San Diego,

California

389

EMPLOYMENT OPPORTUNITIES

JOIN

IN BOSTON
Boston, and New England, is in the middle

of a gigantic electronic boom ... in fact,
this is the NEW electronic center of America.

this movement is the Electronics
Division of American Machine & Foundry
Company in Boston ...surrounded by the
nation's leading universities, outstanding
historical sites, and gateway to all New
England's 4 -season resorts and sports...
easily accessible on new super highways.
And our smart, modestly priced suburban home
communities are models for today
and tomorrow.
A leader in

..`..-.
cnd ..,

,,

.

'..

r

Work with outstanding colleagues in
creative engineering where assignments

r

are diversified and the programs long-range.
et,*f

---

ENGINEERS
ad

rra

a,a

as an ELECTRONICS

Massochusettt
Bay
wi:dtrep

ENGINEER or PHYSICIST

What do you look for
when you think of moving
to a better position?
Full and immediate use of your training and experience

Simple, sensible salary policies offering rapid and continued recognition of
your contributions
An organization small enough to insure
individual recognition and growth and
large enough to offer long range
security
A research and development organizamanaged by engineers and
tion
scientists
An opportunity to develop your professional competence through fundamental engineering in a variety of fields

We have important openings in
development, study and
manufacturing for:

-

Electronic Counter Measures
Electronic Reconnaissance
Special Electronic Displays
Radar Instrumentation
Servo Mechanisms
Electrical & Hydraulic
Field Services Representatives
Digital Data Processing Equipment
Magnetics
Circuit Design Engineers
Microwave Components
Navigation Systems
Radio Communications UHF & VHF

All of these, plus the usual benefits, are reasons given by engineers themselves for joining

-

emote(

C

Please send complete resume

Robert L. Koller

TECHNICAL
OPERATIONS
INCORPORATED
6 SCHOULER COURT

to Mr. John Lowe

ELECTRONICS DIVISION

American Machine & Foundry Company

390

INCORPORATED.

Positions are available for electronics engineers and physicists
in such fields as Transistor Circuitry, Operations Research and
Nuclear Instrumentation.
It's your move. lie sure it's a good
move. Call or write us before you
make it. (Ask for our short, preliminary application card)

Relocation Expenses & housing assistance.
Comprehensive benefits program
including tuition reimbursement plan
for advanced studies.

1085 Commonwealth Avenue

TECHNICAL OPERATIONS,

ARLINGTON 74, MASSACHUSETTS
MI 3-4500

*Dr. F. C. Henriques, President and
Technical Director; Dr. Marvin G. Schorr
and Dr. Eric T. Clarke. Vice Presidents

Boston, Massachusetts

July, 1956
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You'll find your future
in one of these
specialized areas
RESEARCH
Communication and Data Systems

mation Theory

Semi -Conductor

InforDigital

Servo Mechanisms

Techniques

tronic Switching

Elec-

Acoustic Transducers

Magnetic Amplifiers

Nucleonics

Micro-

wave and Wireline Carrier

ELECTRONICS

A land with a climate

Radio Communications

Engineering

where your ideas can grow
You begin to hunt for such a climate when you see your ideas stagnating
in the airless confines of a company too small-or lost in the bog of one
that's too big.
You promise yourself it's climate you'll look at, this time when you
pick a job. Management climate-because that's where ideas find sunshine-not the big freeze.
So you look for a company where Management recognizes a hot idea
when it conies up from the lab. You look for a company where Sales
knows how to take hold of a good idea and move. You search for a department without pigeon holes; you want to work, not roost.
That's why Stromberg-Carlson's story should appeal to you. Since
World War II our volume has increased 16 times, thanks to good ideas
accepted and promptly applied. Recently we joined the headline -making
General Dynamics Corporation, making the ionosphere the limit on your
future here.
As two or three generations of Stromberg -Carlson engineers can tell
you, the climate in this scientific-industrial city of Rochester seems to
stimulate live minds. You meet next-door neighbors who know what
you're talking about. You enjoy winter sports, summer boating, good
music, fresh theater-and a salary -bonus plan that lets the good way of
living be yours. It should be, when you choose a lifetime job.
The list at right shows where there's room for you and your ideas to
grow. Dig in now-with a detailed letter to Mr. Arthur N. Paul, at
the address below. We think you'll like what he has to say to you.

Systems

Countermeasures

Systems

Radar

Military Transistor Applications
ment

GENERAL

DYNAMICS

CORPORATION

104 CARLSON ROAD, ROCHESTER 3,
ELECTRON ICS

-
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Missile

Microwave Develop-

Electronic Communications

AUTOMATION
Systems Engineering
Transistors

Automatic Assembly

Amplifiers & Filters

matic Test Equipment
Computers
Power Servos

Auto-

Numerical Control

Instrument and

Counters

Production Engineers

WIRE COMMUNICATION
Dial Central Office Equipment

Telephone

Instruments

Frequency

Multiplex

cuitry

Wireline Carrier
Toll Ticketing

Microwave Links

Transistor CirElectro -mechan-

Electronic Switching Systems

ical Design

Transformers

STROMBERG-CARLSON COMPANY
OF

Navigational

Computer Techniques

Guidance Systems

Amplifiers

DIVISION

Automatic Test

Infrared

AU DIO -ACOUSTICAL

S-C

A

Mechanical Design

N. Y.

Carillons
Auto Radio

Tape Recorders

Loudspeakers

Audio

Electronic

Intercommunication Systems
Home Radio

Music Reproduction

High Fidelity

Sonar
391
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ENGINEERS

Geteed4

SERVO
ENGINEERS
... Electrical
... Mechanical
GM

INERTIAL GUIDANCE
SYSTEM PROGRAM

ELECTRONICS DIV.,
Milwaukee 2, Wis.
Console of Raytheon AN/CPS-9 Storm Detector Radar. Unit locates storms up to 300
miles away; measures their distance, direction, height; indicates presence of rain or snow.

FIELD ENGINEERING

WITH A FUTURE -at Raytheon
PLAN YOUR CAREER HERE -Raytheon needs men like
you who are qualified for field engineering and have the ability to
build a future in electronics. Experience in the field has enabled
many of our engineers to become executives at Raytheon. Unlimited opportunity is open to you now in the following programs:

MISSILES
RADAR

Air-to -Air- Ground -to -Air
Search Fire Control
Bombing Countermeasures
Ship and Airborne Sonar -Microwave Relay
Links-UHF & Microwave Communications

--

Other Equipment

Raytheon has designed and built complicated electronic equipment for the past 30 years. One of its present equipment projects is
the world's most publicized radar-the Arctic DEW LINE radar.
If you have a college degree, you'll rate preference. However, if
you have an extensive electronic background, send in your application. Special training will be provided by our Training Facility to
prepare you for your assignments.
Attractive salaries, benefits, allowances. Interesting domestic and
overseas assignments. Please address your inquiry to E. K. Doherr.

Seeks experienced engineers for the further
development and systems testing of Inertial
Guidance Systems and their Servo Loops.
Enjoy Challenging Opportunities in the

most versatile Laboratories in the country.
Work with the top men in the field and
with the finest test, research and development facilities. We are in the process of a
Major, Permanent, Expansion Program.
New Plant facilities being added in suburban Milwaukee area.
To aid you in your professional advancement AC will provide financial assistance
toward your Master's degree. A Graduate
Program is available evenings at the University of Wisconsin, Milwaukee.
GM's Electronics Division aggressive position in the field of manufacture and GM's
long-standing policy of decentralization
creates individual opportunity and recognition for each Engineer hired.

Recent EE,ME

Graduate Inquiries
Also Invited
Milwaukee offers ideal family living in a
progressive neighborly community in cool,
southern Wisconsin where swimming, boating, big league baseball and every shopping
and cultural advantage is yours for the
taking.
To arrange personal, confidential interview
in your locality send full facts about yourself today to
Mr. John F. Heffinger
Supervisor of Salaried Personnel

RAYTHEON MANUFACTURING COMPANY
GOVERNMENT SERVICE DEPARTMENT

100 River St., Waltham 54, Mass.
392

Electronics Div.
General Motors Corp.
Milwaukee 2, Wis.
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ERMA
electronic recording machine accounting

Brilliant career opportunities for

..

.

EXPERIENCED COMPUTER ENGINEERS
LOGICAL DESIGNERS

TRANSISTER. APPLICATIONS ENGINEERS

COMPUTER CIRCUIT ENGINEERS

DESIGNERS ELECTRO MECHANICAL DEVICES
ELECTRONIC PACKAGING ENGINEERS

YOU are URGENTLY NEEDED at once to work on the General
Electric Team for the ERMA Program.
Technical Assignments available in Palo Alto, California and Syracuse, New York.

FIRST industrial data processing system designed to solve
entire checking account bookkeeping.

FIRST

such system ordered

into quantity production. (The
Bank of America to convert to

ERMA. )

FIRST production computer
designed with modern
state components.

FIRST of

a

ERMA IS REVOLUTIONARY IN CONCEPT AND EXECUTION

...

solves entire bookkeeping problem from time check is entered
until monthly statement is issued.

...

originally conceived by Bank of America and developed to the

bank's specifications by Stanford Research Institute.

...

refinement to continue through joint effort of General Electric

and Stanford Research Institute.

solid

line of tailored

data processing for business,
industry and Government.

Please send your resume to
Engineering Administration
Industrial Computer Section

GENERAL

rr

3001 James Street

ELECTRONICS

-
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Engineers, . . Physïcists

PLOT
YOUR
FUTURE
at

Admiral,

The chief requirement of development and advanced design
work, such as that now being conducted at Admiral, is a staff
of engineers with a keen desire to investigate, evaluate and

solve a wide variety of assignments.

Continued and steady growth of established research and
development projects presents a number of unusual opportunities for men at all levels of experience.

UHF-VHF Communication Systems
Advanced development and design of military apparatus at all
power levels-airborne and ground equipment.

OPPORTUNITIES
IN

ELECTRONICS
Varo Manufacturing Co., a young
and vigorously expanding organization located just outside Dallas,
Texas, has a number of position
openings which offer exceptional
opportunities to engineers and
scientists who are interested in research and development work of
unusual scope and diversity.
RESEARCH ASSOCIATE

Eng. or Physics graduate with experience in high vacuum technique,

metal vaporization, electron optics.
Several positions open for personnel with five years or more experience.
ELECTRO -MECHANICAL ENGINEERS

E.E., M.E., or Physicist with experience in magnetics, audio oscilla-

tors or audio filters for design and
production engineering of Tuning
Forks.
ELECTRONIC

Television-Military and Civilian
Airborne and ground systems for the military, including receivers,
transmitters, camera, antennas, sync generating systems and displays. Civilian TV includes monochrome and color receivers as well
as printed circuit and transistor application.
I.F.F. and Other Forms of Radar
Includes circuit design, equipment modification and original research,
air traffic control, beacons and delay line work.

Nuclear Radiation Damage Control
conduct post -irradiation analysis of electronic components,
evaluate reactor levels, analyze results and proprietory research into
radiation resistant materials.

To

ENGINEERS

Several positions for E.E.'s or Physicists with three years or more experience in (1) UHF or VHF communication (2) audio telemetering
circuits (3) D.C. amplifiers and controls (4) Transistor audio circuits.
TRANSFORMER ENGINEERS

Excellent opportunity for man with
both Design and Production experience in Mil -T-27 type transformers.
MECHANICAL ENGINEERS

or M.E. with three years or
more experience in airborne electronic packaging.
E.E.

Radio Receiver Design
Design and development of broadcast receivers, hi-fi phonographs,
transistorized and vacuum tube types.
If your talent and skill are not being used in a way for which
your education and experience has equipped you, investigate
these and other assignments at Admiral.

Current openings offer excellent income and employee benefits
including retirement plan, paid group insurance and college
tuition refund plan plus ideal working conditions.

Please send your resume to:
Jim Eidson, Personnel

Director

Varo Mfg. Co.
2201 Walnut Street

Garland, Texas

Send a letter outlining your education and experience to Mr.
W. A. Wecker, Personnel Division.
employment advertisement in this
EMPLOYMENT OPPORTUNITIES section
will help you find the engineers you need.
It's an inexpensive, time saving method
of selecting competent personnel for
every engineering job in the electronic
field.
An

Admiral Corporation
3800

394

W.

Cortland St.

Chicago 47, Illinois

July,
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SENIOR ENGINEERS
écrit"e to W. L.Webb

e0dl

Guided Missiles

Also

SYSTEMS

MISSILE

TEST EQUIP.

ANALYSIS

GUIDANCE

SR. ENG.

A fundamental problem in the
development of guided missiles
is analytical dynamics. For this
work, we need Senior Engineers
who have extensive backgrounds
in the over-all dynamic behavior
of missiles and weapons systems,
as well as airframe systems of a
missile. They will work with
analogue computers, digital differential analyzers, breadboards,
prototypes of missiles and missile
equipment, and special mechanical and electronic simulators.

Senior Engineers, here is your
opportunity to design and develop sub -systems, plan packaging components and supervise
tests of prototype models for an
extremely complex system of missile guidance, wherein experi-

Test equipment is important to
us in that it measures our product. If you feel that you have

ence in microwave, electronics,
mechanics, and servo systems is

essential. Particular emphasis is
placed in solving vital problems
relative to the performance of a
missile under a variety of conditions and environments.

better than average engineering
imagination, if you have 8-10
years of experience backed by a
solid grounding in fundamentals,
and if you can effectively put
this to work in directing the design of new improved test equipment
such as automatically
programmed testers to go -no-go
comparators suitable for factory

-

use-contact

us.

-

Opportunities for
Assistant Engineers
Junior Engineers
Technicians

Job

thirty -six -page book,
"Your Future in Guided Missiles", describing in detail
A

every phase of guided missile operation, will be sent
to you on request. Write for
your copy today.

At Bendix Products Division --Missiles Section, qualified engineers
have the advantages of a compact, hard-hitting organization
backed by all the resources of the nation-wide Bendix Aviation
Corporation. If you can accept a challenge, want an opportunity
to grow with a rapidly expanding technical business, and can
accept the responsibilities that go with opportunity, would like
to hear from you personally-W. L. Webb, General Manager,
BENDIX PRODUCTS DIVISION-MISSILES, 403A, Bendix Drive, South
I

Bend, Indiana.

ELECTRON ICS
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TEST

ENGINEERS

DO YOU LIKE YOUR

ENVIRONMENT?
Investigate the Environment created
at AC for its Advanced Development
Programs on Missile Guidance and
Aircraft Fire Control Systems.
OUR

ENVIRONMENTAL
LABORATORY
of the most Versatile Laboratories in the country and is in hte
process of a Major, Permanent Expansion. Men hired will enjoy working with the finest of test equipment
and facilities, together with top men
of the field.
is one

We are currently engaged in the
Following Types of Test Activities:

VIBRATION TESTING
COMPLEX WAVE ANALYSIS
LOW TEMPERATURE-ALTITUDE
HIGH

TEMPERATURE

RELIABILITY EVALUATION
INSTRUMENTATION

Your ENGINEERING career

can begin when
you move to MOTOROLA!
Maybe you've been an engineer for 2 or 20 years, but feel you've got
just a job, not a career. If you yearn for a larger, more important
challenge and all the benefits that go with it-security, good pay,
professional respect and accomplishment-you can start carving a
career for yourself at Motorola TODAY. Your future is insured at the
company with a future

... so join the move to Motorola.

If you are an

ELECTRICAL ENGINEER, MECHANICAL ENGINEER, PHYSICIST, PHYSICAL
CHEMIST or METALLURGIST (Senior or Junior level) contact Motorola

today.
CHICAGO, ILL. Write lo: L. B. Wrenn, 4501 Augusta Blvd., for challenging positions in
Two -Way Communications, Microwave, Radar and Military equipment, Television (Color), Radio Engineering, and Sales Engineering.
PHOENIX, ARIZ. Research Laboratory. lVrile to: R. Coulter, 3102 N. 56th St. for outstanding opportunities in the development and production of Military equipment

and Transistor products.

PHOENIX, ARIZ. Transistor Laboratory. Write to: V. Sorenson, 5005 E. McDowell Road
for excellent opportunities for Transistor Application Engineers, Physical Chemists,

Metallurgists, Physicists and Transistor Device Development Engineers.

RIVERSIDE, CAL. Write to: C. Koziol, 8330 Indiana Ave. This new modern research
laboratory, located 65 miles from Los Angeles, needs men in Missile and Military

equipment systems analysis and design.

write today for personal interview

Write MR. J. HEFFINGER,
Supervisor of Salaried Personnel

AC
The Electronics Div.
General Motors Corp.
Milwaukee 2, Wis.

advanced
systems studies

at

immix

Continuing expansion of systems engineering requirements at Arma is creating

several challenging openings
at SUPERVISORY, STAFF
and SENIOR ENGINEERING
levels for airborne systems
work in:
Operational Requirements
General Control and
Instrument Studies
Digital Computation
Inertial Navigation
Radar, I.R. and E.C.M.

Applicants with extensive
technical background, sound
administrative ability and
skill in customer relations
can qualify for these
responsible positions.
Send resume in confidence to:
Manager of Technical Personnel
Dept. 674

MOTOROLA
396

Division of
American Bosch Arma Corporation
Roosevelt Field, Garden City
Long Island, N. Y.
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Engineers Physicists

Both Defense and Industry
Demand Specialists...
here in BURROUGHS three
ultra -modern Research Laboratories,
such men who are truly dedicated to
their profession are pursuing extensive
basic and applied research programs
developing new Computing, Information Handling and Data Processing
equipment to keep pace with our ever-

expanding economy . . . providing
BOTH business and government with
the most efficient and effective electronic machinery ever devised by man.
Included in the many areas of research and development now under
way are such well known governmental
projects as

And,

...

IRBM

-

SAGE

ICBM

We have proved our abilities to handle such tasks as well as many other far reaching
assignments. Today's demands for Engineers and Physicists are, therefore, based on
a need to further supplement our efforts in these and allied fields.

LOOKING TO FUTURE EXPANSION
Burroughs invites inquiries from those qualified as:

ELECTRICAL ENGINEERS

MECHANICAL ENGINEERS
ELECTROMECHANICAL ENGINEERS
PHYSICISTS
MECHANICAL DESIGN ENGINEERS
MATHEMATICIANS

-

in the following fields
Control
Computers, Pulse Circuitry, Digital
Computers, Optical Devices, High Speed
.

.

.

Mechanisms, Guided Missiles, Solid
State Circuitry, Electronic Packaging,
Electrographic Recording Devices.

Pictured at right
is the Burroughs
E101, a desk -

size computer

that's as simple
to operate as a
conventional desk calculator
yet performs the
automatic operations of a

-

large-scale computer.

Send Complete Resume to

M.

E.

JENKINS

Placement Manager
For Interview

at Your Convenience

NM

I

urroughxI
The FOREMOST NAME
In Computation
ELECTRONICS-July, 1956

CORPORATION

RESEARCH CENTER
PAOLI, PA.,

NEAR

HISTORIC

VALLEY

FORGE

BURROUGHS MEANS
BUSINESS
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With 16 years leadership in the vital field of
missile research and development, Northrop Aircraft
offers unusual opportunities for advancement in
the categories listed below. Here you can apply your
skill and ability on the pilotless Snark SM -62
A-bomb carrier; on Northrop's new long-range
interceptor project; and on numerous other weapon
system assignments. Where better could you be,
and grow, than with a pioneer? There's an interesting position for you in one of the following groups:

Electrical Group, which is responsible for the
design of such things as power generation and
distribution systems, rectifiers and power
converters, and auxiliary systems as applied to
manned aircraft, guided missiles and
ground support equipment.
Communications and Navigation Group, which is
responsible for the design of C/N systems in manned
aircraft and installation of guidance systems in
missiles. Considerable research effort is devoted
to air -borne antennas and the elimination of radio
interference in C/N systems.
Fire Control Radar Group, which is responsible for
the installation and application of the most
advanced type of fire control systems in fighter interceptor aircraft. The work covers the
installation of the equipment and associated wiring;

continuing liaison with equipment manufacturers;
preparation of system analysis and reports; and
follow-up of system performance in the field
as aircraft become operational.
Instrument Group, which is responsible for the
design of instrument systems for manned aircraft
and the installation of flight test instrumentation
for guided missiles. Typical systems for which the
group is responsible include: Flight Instruments;
Engine Instruments; Instrument Panel Design;
Automatic Pilots and Augmenters; Fuel Flow and
Quantity Systems; and Integrated
Electronic Instrument Systems.
All four basic groups originate their basic design
and layouts, prepare production design releases and
originate all types of tests to support flight,
design and production requirements.
There are now a number of openings available for
engineers in each of these groups at all experience
levels. Too, there are opportunities for draftsmen
with either electrical or mechanical experience.

If you qualify for any of these challenging
opportunities, we invite you to contact
Manager of Engineering Industrial Relations,
Northrop Aircraft, Inc., Hawthorne, California,
or call ORegon 8-9111, Extension 1893.

NORTHROP AIRCRAFT, INC.
PIONEERS IN ALL WEATHER AND PILOTLESS FLIGHT

This field experiment by the Combat Operations Research Group
involved time required for armor
to locate and bring under fire antitank gun emplacements before
being themselves hit ... a typical
example of vital problems chal-

lenging Technical Operations
scientists at CORG.

PHYSICISTS
MATHEMATICIANS
and other SCIENTISTS
will find in CORG a small, growing research group, where freedom
to think and unlimited creative op-

portunities are paramount. Contact with widely varied scientific
disciplines, excellent living conditions, plus all usual benefits, are
among CORG's advantages.
For information, write to
Dr. F. C. Brooks, Director

COMBAT OPERATIONS
RESEARCH GROUP
Fort Monroe, Virginia

Tp
TECHNICAL
OPERATIONS, Inc.

15.447.*

398

July, 1956

-

ELECTRON ICS.

EMPLOYMENT OPPORTUNITIES

I

ENGINEERS
for immediate placement

ELECTRICAL ENGINEERS

MECHANICAL ENGINEERS
ELECTRONIC ENGINEERS

COMPUTER ENGINEERS

SOLID-STATE PHYSICISTS

Engineering at NCR:
1. Immediate, permanent positions in Mechanical
Engineering, Electrical Engineering and Physics Research
Divisions.

2. Engineering project work

in

Adding Machines,

Cash Registers, Accounting Machines, Computers and
related Data Processing Equipment in Dayton, Los

Angeles, and Ithaca, New York.

3. Opportunities

tion -engineering and packaging of mechanical, electronic, and electromechanical devices.

4. Some experience in development, design, and
application of high-speed, light -weight mechanisms of
the intermittent -motion type; or, experience in digital
devices and components, is desirable, but not essential.
5. Ample training and indoctrination

in design, development, produc-

As an NCR engineer you, with your
1. UNLIMITED OPPORTUNITY in the broad, everexpanding field of Business Machine Engineering and
Research.
EXCELLENT SALARY, plus exceptional bene-

fits of lifetime value for you and your family.

3.

A RECREATIONAL PROGRAM for year-round
enjoyment of the entire family, including a new NCR
Country Club with 36 holes of golf, and a 166 -acre

ACT AT ONCE

-

available

family, will enjoy:
employees' park for outings with swimming, boating,
and supervised play for the children.

4. LIVING IN DAYTON .
considered a clean,
attractive, progressive city with outstanding school
facilities.
.

2. AN

is

to all employees.

.

5. YOUR WORK AT NCR with its friendly, family
atmosphere, with its employee morale at a very high
level, and with people who, like yourself, have decided
to build their professional future with NCR.

Send résumé of your education, experience and

geographic preference to:
EMPLOYMENT DEPARTMENT, TECHNICAL PROCUREMENT SECTION 4

THE

*

Trade-Mark-Reg.

ELECTRONICS

-
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U. S. Pat.

NATIONAL CASH REGISTER COMPAN!
Dayton 9, Ohio

Off.
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opportunities in
OPERATIONS
RESEARCH
Operations Research Office of The
Johns Hopkins University offers exceptional
opportunities for scientists who prefer the
challenge of operational problems of unusual scope and diversity to routine design
and development work.
The

Our current research program has openings for men qualified in electronics and
physics who are particularly interested in:
Mathematical Analysis
Determining applications of known photographic, accoustic, infrared and radar
techniques to military problems
Military communications systems planning, analysis and evaluation
Electronic Countermeasures Analysis
Please send your resume to
Research Personnel Officer

THE OPERATIONS

RESEARCH OFFICE

THE

JOHNS HOPKINS
UNIVERSITY
7100 Connecticut Avenue
Chevy Chase, Md.

HOT TIP

CAPACITOR ENGINEER
Experienced, paper and plastic dielectric capacitors, JAN specs, all replies
confidential.
P-1921, Electronics
330 W. 42 St., New

York 36, N. Y.

(For Electronicists)
The big count -down has begun In a matter of
months, the tip of a Martin rocket will travel
through space at a speed of 5 miles per secondand moments later the first man-made satellite
will reach its orbit.
This event, the first of a series of 12 in the
Martin -Navy VANGUARD program, will commence a new chapter in the short but exciting
story of electronics.
Today, no other engineering organization in
the world is more concerned with the outer -space
electronics problems of tomorrow.
If you are interested, contact J. M. Hollyday,
Dept. E-07, The Martin Company, Baltimore,
Maryland.
!

MA /ir
400
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tangible
benefits

electronic engineer and
physicist with demonstrated creativity and sound technical background, HRB offers an abundance of benefits. You will share
in such company policies as paid
vacations, company -paid group
life insurance, retirement plan
and individual hospitalization
To the

and medical programs. Of
course, salaries are excellent and
location is ideal.

I'or application form, W itu
Technical Personnel Officer
Haller, Raymond ge Btm n. Ilic.
State College, Pennsvlv.uti.i
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DESIGN ENGINEERS

ELECTRICAL AND ELECTRONIC ENGINEERS

GENERAL ELECTRIC'S
AIRCRAFT GAS TURBINE DIVISION

announces
NEW CONTROLS DEVELOPMENT PROGRAM
offers high calibre men opportunities in

today's most challenging controls field
Controls systems for the advanced jet and rocket engines and nuclear installations
developed at the Aircraft Gas Turbine Division of GE must meet the fantastic new
requirements of supersonic and hypersonic speeds and terrific temperature and
pressure extremes.
Now the AGT Division is centralizing and expanding all development projects for
engine controls systems and accessories from preliminary design right through the
prototype stage. In a short time production control and manufacturing responsibility
will also be assumed by this new component.

This extensive new operation creates a ground floor opportunity for men with sharp,
perceptive engineering minds and the necessary technical and scientific qualifications. Here you'll work under optimum conditions, in closely -knit Design Teams of
7 men or less. High-level specialists will assist in over-all strategy, but every engineer
is responsible for his phase of a project. His contributions stand out clearly. As a
result, he can rise to the top fast.

LOOK INTO THESE IMMEDIATE OPENINGS
Advanced System Development Project Design and Development Components Development (sensors, computers, actuators, etc.) Engineering
Analysis (parametric analysis, analogue computation, stability studies,
engine simulation analysis, mathematical design analyses, dynamic specifications for controls requirements) System Studies Equipment Facilities Development (instrumentation, test engineering and evaluation)
Prototype Development and Test Advanced Development of the Art of
Control Mechanization (hydro -mechanical, electro -mechanical and magnetic amplifier)

Please send resume in confidence to:

Mr. Mark Peters
Technical Recruiting Building 100

AIRCRAFT GAS TURBINE DIVISION

GENERAL

ELECTRIC

Cincinnati 15, Ohio

ELECTRONICS

-
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W. HIGGENS
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W. GARDNER
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W. SULLIVAN
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W. HIGGENS

SAN FRANCISCO, 4
68 Post St.

DOuglas 2-4600
R. C.
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BEDLAM
or the BEACH ?
Here at RADIATION we don't have to spend hours fighting traffic to get from work to home or from home to beach
or golf course or fishing spot. We live and work in the center of a year-round outdoor recreation area with everything
within o very few minutes drive. This convenience, plus the other advantages of Florida living, can mean o lot to you and
your family.

Locution is only one of the advantages of working for RADIATION, however. The opportunity is here for professional
growth and recognition in a dynamic, expanding organization which offers excellent living and working conditions and
extensive employee benefits. Engaged in research and development in electronics, avionics, and instrumentation, we have hod a
leading port in many of today's outstanding advancements

...

CORE -MEMORY CIRCUIT DEVELOPMENT
ANTENNA DESIGN AND DEVELOPMENT

SPECIAL WEAPON INSTRUMENTATION
TRANSISTOR CIRCUIT DEVELOPMENT
ANALOG -TO-DIGITAL CONVERSION
MISSILE CHECKOUT EQUIPMENT
DIGITAL DATA RECORDING
PULSE CODE TELEMETRY
LOW-LEVEL SWITCHING
MAGNETIC RECORDING
FM -FM TELEMETRY

Openings presently exist in these fields for electronics
engineers ranging from juniors to section heads. Salaries and
assignments are fairly based on experience and background.
You are invited to submit your qualifications with the assurance of prompt and careful consideration.

Inquiries and resumes should be addressed to:
Ralph L. Bickford, Director of Personnel
P.O. Box 37
Melbourne, Fla.

RADIATION Inc.
Electronics
ELECTRONICS

-

July, 1956

Avionics

Melbourne, Fla.
Orlando, Fla.

Instrumentation
403

EMPLOYMENT OPPORTUNITIES

physicists

ELECTRONIC
ELECTRICAL
ENGINEERS
Permanent positions are available at all
levels of experience at both the Chicago and
Arizona locations of an internationally known
research and development organization. We
need qualified personnel to work in:

Electronic Countermeasures
Microwaves
Radar
Antennas and Propagation
Radio Interference
Communications Systems
Here is an excellent opportunity to join the
staff of a progressive organization, work on
challenging and diversified research pro-

there's

grams, receive liberal educational benefits,
and enjoy optimum professional associations.
New air-conditioned facilities are under constructiton, and will be available shortly.

room to

expand

Write to

J. A. Metzger
ARMOUR RESEARCH FOUNDATION
of Illinois Institute of Technology
Chicago 16, Illinois
10 West 35th St.

at TA

AERIAL

Electronic Mapping

Texas Instruments expanding research and development
programs have opened outstanding opportunities for
physicists (solid state) and electronics engineers. TI offers
you real chances for advancement in a rapidly -growing
industry. Positions are now available in the following fields

Field which offers challenging opportunities to engineers and technicians with
airborne pulse circuit experiis a

ence.

RADAR ENGINEERS
Evaluation Engineers
Shoran Maintenance

of engineering:

Transistor device development
Transistor circuit applications
Automation and test equipment design
Microwave component development
Infrared radiation development
Transformer design
Resistor engineering
Electrical meter design
Production planning and control

Vacancies for:

Attractive starting salaries
with advancement potential.
Bonus for Foreign projects.
Write today describing your
experience and salary requirements to:

Aero Service Corp.
210

E.

Courtland St.

11111111111111

At Texas Instruments you will have the long-range stability
of a 25 -year-old firm with many notable "firsts" in the fields
of semiconductors, geophysics, radar, infrared radiation,
and others. You will enjoy the many living, cultural, and
recreational rewards of the sunny Southwest. We would
be glad to discuss these career opportunities with you ...
our profit-sharing plan and other personnel advantages at

Texas Instruments.

11111II 111!111 III

Phila. 20, Pa.

II11IIIIIIIIIIIIIIII11IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

111111IIU

RELIABILITY
SUPERVISOR
to $12,000
New reliability program to be organized by major electronics
company. Man with experience in
reliability field is needed to take
complete charge of organizing
group and directing its work.
Reply in confidence to:

TEXAS INSTRUMENTS
INCORPORATED

6000 LEMMON AVENUE

DALLAS

9.

330

W.

P-2038, Electronics
42 St., New York 36, N. Y.

TEXAS

-

1111111111 I1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111
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(

ENGINEERING
UNLIMITED

Openings
in Florida

..

.

Instrumentation
Engineers

... up

to

$11,000
Electrical Engineers
with experience in
Radar, Telemetry,
Timing or
Communications.

Challenging problems
associated with the
precision
instrumentation for
tracking of high
velocity missiles being
tested over a course
that extends thousands

... an established concept at
Convair-Pomona where your
opportunities in the career of your
choice are virtually unlimited. Work
in the finest engineering facility in the
country at America's first exclusive
Guided Missile plant. Ultra -modern
surroundings, completely air-conditioned,
in beautiful Pomona only minutes from
Los Angeles, the mountains, the seashore
or desert recreation. Here is country
living near the city at its best:
Excellent opportunities
available now in:
ELECTRONICS
DYNAMICS
AERODYNAMICS
THERMODYNAMICS
OPERATIONS RESEARCH
HYDRAULICS
MECHANICAL DESIGN
LABORATORY TEST ENGINEERING

Generous travel allowance
to Engineers who are accepted.
Write now enclosing
a complete resume to:
Employment
Dept. 3-G

of miles.

Pleasant family living
on Florida's Central East
Coast. Unprecedented
opportunities with
world leader in
electronics.

arrange confidential
interview, send resume
To

to Mr. H. C. Laur, Dept. N -19G
Missile Test Project
P. 0. Box 1226

Melbourne, Florida

ELECTRONICS

-

CONVAIR
A DIVISION OF

GENERAL DYNAMICS
CORPORATION

POMONA
CALIFORNIA

July, 1956
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COOK RESEARCH
THE

FIELD

OF

RESEARCH

LABORATORIES

OFFERS

Satisfying

Immediate

CAREERS

In-

Openings

- COMMUNICATIONS - MICROWAVE TECHNIQUES
- INFORMATION THEORY - CIRCUIT DESIGN ING CONTROL TECHNIQUES WEAPONS
- MATHEMATICAL ANALYSIS
NUMERICAL COMPUTATION - THERMODYNAMICS - AERODYNAMICS - AIRCRAFT INSTRUMENTATION - NUCLEAR
PHYSICS - MECHANICAL DESIGN ENGINEERS,

RADAR

TELEMETER-

PULSE

SERVO

FIRE

FOR

SYSTEMS

TEST

COMPONENT & EVALUATION.

e0.4
/RESEARCH
LABORATORIES
Contact

D. M. HALLIDAY

Cook Research Laboratories offers outstanding opportunities in the field of Research
and Development for Engineers and Physicists at both the Senior and Junior levels.
Cook Research maintains one of the nation's foremost research and development
laboratories and has on its staff men who ore nationally known in their respective
fields.
At Cook Research, employees are encouraged in the publishing of technical papers.
Undergraduate and graduate work is fully subsidized by the company.
The Research division offers highly diversified work in both research and development, excellent salaries and working conditions.
Company products are to be found on all commercial and military aircraft.
The Laboratory activities ARE WORLD WIDE IN SCOPE.
Cook Research Laboratories are located in the northwest suburbs of Chicago. This
location is conveniently located to many fine universities, civic and shopping centers
and many excellent resort areas.

A DIVISION OF COOK ELECTRIC COMPANY
2700 N. Southport Ave., Chicago, Illinois

8100 N. Monticello Ave.
Skokie, Illinois KEystone 9-2060

ELECTRICAL AND MECHANICAL ENGINEERING AND MANUFACTURING SINCE 1897

ry

ELECTRICAL ENGINEERS:
A Career

at Electric Boat

... Is

An

ADVENTURE

in Engineering

In the past several years, Electric Boat has been making one headline after
another as the nation's first adaptor of nuclear power for propulsion. The

Electric Boat -designed and built atom submarines, Nautilus and Seawolf, are
already accomplished fact.
Behind the headlines, the work of designing even more advanced atomic
submarines goes on. Every day, Electric Boat engineers are coming to grips
with problems in nucleonics that pave tTié way for applications in other fields.
There is room-and opportunity-for more engineers able to cope with
these problems. Current openings are for Electrical Engineers versed in servomechanisms, circuitry, motors and generators, radar and sonar, or electromechanical systems.
These jobs offer more than engineering adventure. There's common-sense
practicality involved, too. Electric Boat's backlog of orders and years -ahead
plans; its record stable engineering employment; its sponsorship of advanced
study at leading universities and within the plant are some of the practical
features. New England living on the shores of Long Island Sound is another.
To find out more details about these opportunities, write us details of your background and experience including initial salary requirements. Interviews will
be arranged promptly for qualified applicants. Please address Peter Carpenter.

ELECTRIC BOAT

DIVISION OF GENERAL DYNAMICS CORPORATION
CONNECTICUT
G R O T O N,

406
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ELECTRICAL
ELECTRONIC
and

WERE

0/NG

How

PLACES

MECHANICAL
ENGINEERS

ABOUT

YOU?

Excellent opportunities in
the field of

AUDIO AMPLIFIER DESIGN
SERVO AMPLIFIER DESIGN

COMPONENT DEVELOPMENT
EQUIPMENT DESIGN

Senior and Junior Engineers
Write, giving full details to:
Personnel Director, Dept. B

GIBBS MANUFACTURING

Raytheon,

a leader in anti-aircraft missile and airborne radar
design, announces a broad expansion program creating excellent opportunities for engineers at all levels. As prime
contractor to the Navy, Army, and Air Force on weapons
systems programs, Raytheon has overall responsibilty for
system development encompassing the following fields:

MISSILES
SPARROW Ill SYSTEM (Navy)
HAWK SYSTEM (Army)
I

AND
RESEARCH CORPORATION
Janesville, Wisconsin

NAVIGATION
DOPPLER NAVIGATORS (Air Force and Navy)
ALTIMETERS (Air Force and Navy)
AIRCRAFT CONTROL SYSTEMS

COMMUNICATIONS ENGINEER

Engineer with degree in communications and 1-3
years experience in telephone industry for interesting position. Will consider 2 or 3 years college with
several years experience. Diversified and independent work covering all types of commercial communication systems and apparatus. Location New York.
Submit complete application. SEND REPLY TO:

P-1927, Electronics
New York 36, N. Y.

330 W. 42 St.,

FRE

EFOR
ENGINEERS

Let Harper Associates' Personnel
Specialists market your ability.
Our nationally known clients
range coast to coast, pay top salaries and all agency fees for engineers.
Regardless of the extent of your
experience, let us analyze your
needs and introduce you to some
of the best job opportunities in the
country.
We have many openings
listed with us paying

from: $5000. to $25,000.
Let us get started for you! Mail
two resumes to:
B. D. LORDE

HARPER ASSOCIATES

RADAR
COHERENT Al RADARS (Air Force and Navy)
SEARCH AND TRACKING RADARS (Army)
COUNTERMEASURES (Air Force)

The Missile Systems Division of Raytheon has plants at
Bedford, Mass., Maynard, Mass., Lowell, Mass. with flight
test facilities at Oxnard, Calif. and White Sands, New Mexico.
The plants are located in areas offering a choice of urban or
country living with excellent housing at a reasonable cost.
Top-flight engineers at all levels are needed for the direction
and implementation of advanced development work in the
following fields:
COHERENT RADAR SYSTEMS
SYSTEMS ANALYSIS

CIRCUIT DESIGN
AIRBORNE COMPUTER DESIGN

OPERATIONS ANALYSIS

MICROWAVE
MECHANICAL DESIGN
ELECTRONIC PACKAGING

HEAT TRANSFER

PRECISION SERVO SYSTEMS

AERODYNAMICS
STRUCTURES

RAYTHEON MANUFACTURING COMPANY

180 BROADWAY
N. Y. 38, N. Y.

RAYTHE ON
FOR

ENGINEERS
ELECTRON ICS

-

FREE
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ELECTRONIC AND
ELECTRICAL ENGINEERS

RADIO ENGINEERING

PHYSICISTS
I

Fourth Edition

umediate openings In
last -growing field of

SEMICONDUCTORS

Permanent career positions
with General Electric in
for
Syracuse, New York
development. Instrumentation, design and processing
of transistors and rectifiers.
tin usual opportunity for
electrical engineers a n d
physicists with B.S., M.S.

...

Completely revised edition of Terman's RADIO
ENGINEERING. Basic guidance covers all
phases of electronic and radio engineering, including vacuum tubes, transistors, electronic
circuits, and radio systems. Provides essential
data on circuit theory, electronic devices, antennas, wave propagation, transmitters, receivers,
television, radar, and radio navigation aids.
Includes new material on pulse techniques,
microwave tubes, semi conductors and transistors, FM, color television, and others. Organized for quick reference. By Frederick E. Terman Dean, School of
Engrg., Stamford Univ. 1078
pp., 688 illus., $12.50

FUNDAMENTALS
OF TELEVISION
ENGINEERING

or Ph.D. degrees.

Chance to work with the industry's leading engineers
and scientists . under
ideal working conditions in
modern laboratories, fully
equipped with all facilities.
To learn more about your
G -E opportunity to live and
work in the heart of New
York's vacation land, write
tn,t:n to:
.

.

cuits and techniques. Treats monochrome and
color systems concurrently. Emphasis is on the
television system itself, requirements to be met
in achieving quality, and the analysis and design of the many component parts which make
up the system. By G. M. Glasford, Assoc. Prof.
of Elec. Engrg., Syracuse Univ. 1142 pp., 565
Illus., $12.50

LINEAR FEEDBACK

ANALYSIS

EI, Ironies Park

Presents a systematic treatment for negative
feedback circuit research and applications.
Focuses on problem of stability of the feedback
loop. Discusses causes of instability, using
three methods of approach. Contemporary network analysis methods, feedback concepts, and
tube amplifying stage characteristics are fully
described. Application of the Laplace transform, with examples, is outlined. Includes
material not presented in book form before,
such as analyses of
single- and multi -stage
amplifiers. By J. G.
Thomason, Radar Research Estab., Malvern,
England. 355 pp., 236
illus., $8.50

ELECTRIC

ffRB
smaller
company?

CONTROL OF
NUCLEAR
REACTORS AND

small company. It has
remained small by choice. Electronic engineers and physicists
will find country quiet and metropolitan opportunity at HRB.
Individual recognition for creative initiative is only one of the
many advantages offered. A
sincere interest in the progress
of each engineer is standard
policy in this internationally recognized "small" research company.
HRB is a

r

MANUFACTURER'S REPRESENTATIVE
For line of paper and plastic dielectric
condensers. Mid -West area. Must be able
to sell the T.V. industry.

RW-2117, Electronics

408
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ELECTRONIC

ENGINEERING
circuit analysis for radar, television, electronic control,
instrumentation, and computers. Gives alternate methods for many circuits, and provides
means for combining circuits of different types.
Examples relate techniques to practice. Discusses solid state theory, and transistors as circuit elements. By Samuel Seely, Prof. & Chrmn.,
Dept. of Elec. Engrg., Syracuse U. 525 pp., 782
illus., $8.00
JUL'S' PUBLISHED! 'l'eehuiques of

L

RANDOM PROCESSES
IN AUTOMATIC CONTROL

theory and pracJUST PUBLISHED! Presents
linear control
tical techniques forto analyzing
inputs. Treats
random
systems subjected
time funcconcepts of probability and random for
designtechniques
tions in detail. Developsconstant
time -varyand
ing systems containing
mething components. Provides computational
Jr.,
H. Laning,Inst.
ods for use on computers. By J.Lab..
Mass.
and R. H. Battin, Instrument.
of Tech. 429 pp., illus., $10.110

AN INTRODUCTION TO
REACTOR PHYSICS
theory
Covers elementary nuclear physics and for
reof thermal reactors, giving background
shielding, instrumenactor design. Calculations, treated.
a
Evaluates
tation, and radiation are
natural urangas-cooled, graphite moderated.
for unium reactor. Sufficient theory developed
all types of
derstanding problems in designing
J. Littler and J. F.
thermal reactors. By D.
Estab. 196
Res.
Energy
Atomic
British
Raffle,
pp., illus., $4.50

POWER PLANTS
Provides a servo-engineering approach to the
physics problem of safety controlling nuclear
reactors. Describes responses of reactors in
engineering terminology and treats reactors as
control elements in larger systems. Several
systems are presented for research reactors
and for power producing types. Gives special
attention to operating control problems during
startup, power level operation, and shutdown.
Shows how simulators are designed, whereby
control devices may be checked in laboratory
without using reactor. By M. A. Schultz,
Atomic Power Div., Westinghouse Elec. Corp.
313 pp., 232 illus., $7.50

lipplicatinn fount, write:
Technical Personnel Officer
Haller, Raymond K Brown, Inc.
State College, Pennsylvania

Adv. Div., P.O. Box 12, N.Y. 36, N.Y.

JUST PUBLISHED! Methods and working data
to help designers build greater reliability into
military electronic equipment. Pinpoints causes
of poor reliability. Discusses electrical and mechanical factors, human engineering, and components. Gives results of failed -parts studies.
Edited by Keith Henney, 280 pp., 196 mils..

Up-to-date. theoretical treatment of the entire

Department 7-56-E

GENERAL(

FOR GROUND

ELECTRONIC EQUIPMENT

field of television. Analytical in approach, it
covers in detail system concepts as well as cir-

Mr. M. D. Chilcote,

Sw grase, New York

RELIABILITY FACTORS

L

FORCE
THE MIGHTY
OF RESEARCH

Magazine edi-is
FORTUNEfor
research
Reveals
ST PUBLISHED!
dollars
JUST
billion
4
how
tors tell new business opportunities
carried
s. how Itit Ismeans to
pay
who
and what308 00 21
who doesh research,
accomplished,
is
out. what Editors of FORTUNE,
you. By
.

,,,,,,.....^^"

$4.00

ww^^«10

DAYS'

FREE TRIAL

McGraw-Hill Book Co., Industrial and BusiLaning & Battin-Random Processes in
ness Book Dept., 327 W. 41st St., N. Y. C. 36
Automatic Control-$10.00
Send me book(s) checked below for 10 days'
Littler & Raffle-An Introduction to Reexamination on approval. In 10 days I will
actor Physics-$4.50
remit for book(s) I keep, plus few cents for
delivery cost, and return unwanted book(s)
postpaid. (We pay delivery costs if you reMighty Force of ReFORTUNE-The
mit with this coupon-same return privisearch-$4.00
lege.)
(Print)
Terman-Electronic and Radio Engineering-$12.50
Name
Glasford-Fundamentals of Television
Engineering-$12.50
Address
Thomason-Linear Feedback Analysis- City
Zone.... State
$8.50

Schultz-Control of Nuclear Reactors and
Power Plants-$7.50
Henney-Reliability Factors for Ground
Electronic Equipment-$7.50
Seely-Electronic Engineering-$8.00

Company
Position
For price and terms outside U.
write McGraw-Hill Int'l., NYC
July, 1956
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ELECTRON ICS

EMPLOYMENT OPPORTUNITIES

TOP careers for TOP

WRITE FOR YOUR

FREE COPY

ENGINEERS

el

at
One of the world's great centers of
electronic research and development
Top opportunities for achievement and recognition
are available at Federal Telecommunication Laboratories, a division of the world-wide International
Telephone and Telegraph Corporation.
Here, a man works with the finest facilities .. .
with recognized leaders in his field. As a part of
FTL's long-range development program he has a
future of
dependable road into the future
stability, achievement, and commensurate rewards.
Why not write today for your copy of the booklet
that tells the fascinating story of FTL ... the broad
and generous employee benefits ... the many opportunities for permanence and satisfying progress.
Interesting Assignments in:

This comprehensive report outlines
the fascinating story of the people,

projects, facilities, and working
climate that compose the Cornell
Aeronautical Laboratory. It tells of
the professional challenges met by

...a

C.A.L.'s engineers and scientists, and
it shows why C.A.L. is one of the
nation's respected research centers.

WRITE J.

L.

KANE

Radio Communication Systems Electron Tubes
Microwave Components Electronic Countermeasures
Air Navigation Systems Missile Guidance
Transistors and other Semiconductor Devices Computers
Antennas Telephone and Wire Transmission Systems

CORNELL AERONAUTICAL
LABORATORY
OF CORNELL UNIVERSITY
BUFFALO 21, NEW YORK

J

L

APPLIED
RESEARCH
ENGINEER for

R & D program with
broad background of experience in
communications systems development, ranging from audio to 500
megacycles. Must have ability in
mathematical analysis and modern
laboratory techniques. Science degree from recognized university essential.

Prefer man over 35 with several
years experience with large commercial organization.

HALLAMORE
ELECTRONICS COMPANY
8352 Brookhurst Avenue

Anaheim, California

FTL's famed
Microwave Tower
-28 minutes from N.Y.C.

r

MAIL THIS COUPON TODAY

7

Federal Telecommunication Laboratories
500 Washington Avenue, Nutley, N. J.
Please send a copy of your booklet describing
opportunities at FTL.
Name

ENGINEER-E

Address
E

Product development for a leading printed
Circuit Co. Salary commensurate with exp.
Call or send resume.
PHOTOCIRCUITS CORP.
Glen Cove, L.

ELECTRON ICS

I., N. Y. (Mr. Pierce)

-

July, 1956
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7-8100

LCity

Zone

State

J

»deal Teleconrmunìcation Labomtories
A Division of INTERNATIONAL TELEPHONE
AND TELEGRAPH CORPORATION

409

EMPLOYMENT OPPORTUNITIES

PERSONNEL MANAGERS

Design and Engineering

Looking for

Opportunities for
Design Engineers
Field Engineers

Electronic Engineers
Electrical Engineers

Kollsman's expansion in the airborne equipment
field has created a need for additional engineers
and electro-mechanical designers, and offers unusual scope to alert, capable and enthusiastic
professional men. For engineers, a degree in
Mechanical Engineering, Electronic Engineering
or Physics is necessary, plus experience or a
strong interest in airborne instrumentation or
allied fields.

T. A.

.

Technicians?
Write

America's finest aircraft instruments are designed
at Kollsman, where the congenial atmosphere
and modern facilities contribute to an environment in which a man can do his best work.
Please submit resumes to

..

Engineers

Project or Systems Engineers

for free
copy of

DeLuca

is`tSM44,

ko Ils m a n

INSTRUMENT CORPORATION

-)pp

~s,AUM.4
80-08 45th AVENUE, ELMHURST, NEW YON(

SUBSIDIARY OF

e

dt`a,da4ld

COIL PRODUCTS CO.

"RESERVOIR
Ile.

of

YOU'LL
LIKE
MASSACHUSETTS...
Just as you'll like the challenging
engineering jobs with a future available
at CBS-HYTRON's Massachusetts
plants and laboratories. You can live
near the ocean and also enjoy winter

sports at their best in a state renowned
for its scenic beauty. All of our plants

ENGINEERS and

MEN"

TECHNICAL

The engineers and technicians
you want to reach are gathered

We need engineers
in these rapidly

expanding areas:
Research and Development

in convenient, compact groupsthis 16 -page booklet points

as

out.

It keys the job titles these men
hold to the McGraw-Hill publications they read for on-the-job inIt explains how you
formation.
channel,
can make contact . .
concentrate your employment advertising to just the men with the
.

Commercial Engineering
Factory Engineering

job qualifications you want
without wasting advertising
money for higher -priced space in
publications with general circulation, in which you pay for perhaps 999 unqualified readers for
who may meet your job
every
requirements.
.

are within easy reach of the educational
and cultural centers in Boston.

Semiconductor Applications
Quality Control

Send your resume or request for additional information to:

ALBERT NELSON

.

1

Director of Personnel
ELECTRON TUBES

Write for your free copy to
Classified Advertising Division

CBS

McGraw-Hill Publishing Co., Inc.

SEMICONDUCTORS

CBS-HYTRON,

Danvers, Mass.

330 W 42nd St., N.

Y.

A Division of Columbia Broadcasting System, Inc.
410
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36, N.

-

Y.

ELECTRONICS

EMPLOYMENT OPPORTUNITIES

LAND -AIR,

ENVIRONMENTAL
ENGINEERS

SUBSIDIARY OF CALIFORNIA EASTERN AVIATION, INC.

OFFERS EMPLOYMENT

Challenging opportunities in
environmental research and
development. Interesting assignments in the field of
inertial navigation including:

-

IN

NEW MEXICO

Shock and Vibration studies
High and Low Temperature

Interesting positions open on U.S. Army -Air Force integrated missile test range working for private contractor.

Investigation
Component evaluation

-

Salary-up

to $12000

(Commensurate With experience)

Manager of
Technical Personnel,
Dept. 674

Please
send resume
in
confidence
to:

INC.

Division American Bosch Arma Corp.
Roosevelt Field, Garden City, L. I., N. Y.

COMMUNICATIONS

Work located near cities of Alamogordo and Socorro, New Mexico.
Dry climate, pleasant communities, good schools, outdoor and indoor
duties. Congenial working groups:

ENGINEERS

We have several excellent opportunities for Electronic Engineers, with
some experience, to work with various instrumentation systems used in
guided missile testing. Graduate engineers will find this work both
challenging and interesting. Lab positions open in development of
instrumentation systems. Pertinent experience desired. Opportunity
exists for gaining experience in advanced electronic techniques including, pulse, digital, computer, C -W, microwave, telemetry, analog, controls, etc.

TECHNICIANS

ENGINEERS and TECHNICIANS
EXCELLENT SALARIES

MINIMUM PREREQUISITES

-

-

Require installation adjustment and maintenance
experience with communication receivers and associated terminal equipment. Also, men with similar
experience with high-powered transmitters, antennas, transmission lines.
Must be wilting to travel in United States and

Electronic Technicians needed for operation, maintenance, and improvement of electronic, electro -optical -mechanical instrumentation
devices used in obtaining data from guided missile tests. Very interesting, mainly outdoor work-some lab work, requires good physical
condition, good vision, driving ability, plus technical background.
Radio-T.V. experience or industrial electronics experience helpful. Some
positions require mechanical background for precision instrument work.

Page Communication Engineers, Inc.
710 Fourteenth St.,N.W., Washington 5, D.C.

NOTE OUR EMPLOYEE BENEFITS:

ENGINEER

EE
2

TECHNICIAN

Graduates with 3 years
experience
years technical school In

comm

rs experienced

3

Overseas.

1.

fIRB

em

es

and

physicists
A rewarding future is waiting
for you at HRB. You will live
in State College, a few minutes
walk from the Pennsylvania
State University. Located among
the scenic Nittany mountains
of central Pennsylvania, State
College offers the congenial at-

2.
3.
4.
5.
6.
7.
8.
9.

Excellent pay
Paid vacation (2 weeks per year)
Paid accident & health (income) insurance
Paid hospital, surgical, polio & life insurance
Excellent contributory insurance plan for dependents

Merit system of pay raises
Travel and moving expense
Paid holidays
Bonus-contingent upon company profits

YOUR CONTACT IS:

Mr. W. J. McClarin, Personnel Director, Land -Air, Inc.,
P. O. Box 394, Holloman, New Mexico.

mosphere for young family
growth. Some of the finest hunting and fishing areas in the

United States are located in the
area. HRB, one of the country's
fastest growing research companies offers excellent salaries
and generous company benefits.

For application fornì, write:
Technical Personnel Officer
Haller, Raymond & Brown, Inc.
State College, Pennsylvania

Inmmmnuuunnuullllmuuuuugununnutunputntumnnpnnpuuuuulnnnpnuunnnn11111M-

ELECTRONIC

DESIGNER

Development

and design of industrial
measurement and control equipment for
the continual process industries. Unusual
opportunities in a rapidly expanding firm
and industry for personal growth through
technical "know how" and hard work.
BSEE or MSEE required. 1 to 10 years experience. Servo and feedback experience
helpful. Send resume to: 1205 Chesapeake
Ave., Columbus 5, Ohio.

72Zndusztríal

ucleonics
00,0

ELECTRONICS

-

Electronic
Engineers
To those interested

in

_-

extending the

"State of the Art" at VHF and UHF
-I.
F. I. offers challenging opportunities on
tong range programs. Wide
band experience particularly useful,
but not necessary. Expanding electronics firm. Exceptional fringe benefits.
Send resume or phone

Instruments for Industry, Inc.
150 Glen Cove Rd., Mineola, N. Y.
Mr. T. C. Villa
Pioneer 2-5300

_
is
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EMPLOYMENT OPPORTUNITIES
i

or.

;
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-

LITCHFIELD PARK, PHOENIX, ARIZONA

ELECTRONIC
ENGINEERS
RESEARCH

NEW ELECTRONIC LABORATORY
NOW BEING STAFFED

DEVELOPMENT

This modern laboratory is being organized as the Western Division of the well
established Aerophysics Departments of the Goodyear Aircraft Corporation of

-

Expansion of our engineering department
requires electronic engineers with radar,
servo, sonar or transistor circuit experience.
Excellent opportunity for advancement with
top -calibre associates. New modern plant
in the suburbs with ideal laboratory facilities and well -trained technical assistants.

Akron, Ohio

KEY PERSONNEL BEING SELECTED

FOR FUTURE EXPANSION

Other Opportunities in the
following areas:

Openings are available for experienced
personnel and recent college graduates

TECHNICAL WRITERS

COMPLETE MISSILE AND ELECTRONIC SYSTEMS
MICROWAVES, SERVOMECHANISMS, AIRCRAFT
INSTRUMENTATION, RADARS AND STABILIZED ANTENNAS.

DRAFTING

Electrical Layout

DETAILING

Electrical

-

Mechanical

Long range research and development projects

WESTERN LIVING AT ITS BEST
"IN THE VALLEY OF THE SUN"

DESIGN ENGINEERS
Must have EE degree or equivalent, with
3-5 years experience in one of the following:

----

Modern Inexpensive Housing

Flight Simulators
Analog Computers
Radar & Sonar Trainers
Radar Guidance & Fire Control Systems
Redesign, Modification & Testing of
Radar & Electronic Systems
Electronic Installation & Maintenance
Coil & Transformer Design
Packaged Power Supplies

GOOD¡ EAR AIRCRAFT
A

subsidiary

of the GOODYEAR TIRE

RUBBER CO.

&

Send resume to:
A. E. Manning
Engineering and Scientific Personnel
Goodyear Aircraft Corporation
Litchfield Park, Arizona

Other Openings For:

COMMUNICATIONS
EQUIPMENT DESIGNERS

Similar opportunities available in our Akron, Ohio Laboratory.

COMPUTER DESIGNERS

FIELD ENGINEERS

ADVERTISING

(*) Must have E.E. degree or equivalent with
5-10 yrs. experience.
*Positions located throughout USA

S.

Highway 22, thirty miles (45 min-

utes' from New York City.

ENVIRONMENT:
One of the finest plants

spacious, modern,
ducive to bringing

abilities)

of its kind .
air-conditioned. Conout the best of your

.

ABOUT THE COMPANY:
ff

":

Organized
design and
Services.

in

1945.
Engaged in research,
development for the Armed

ITS BENEFITS:
Pension Plan

Group Life
Insurance
Paid Holidays
Paid Sick Leave

Paid Vacations
Education & Tui-

tion Assistance
Other Group
Insurances

Interviews in Your
Community by Appointment

Previous advertising experience not
necessary but helpful. Must have
at least two or three years of college
with courses in engineering and
technical subjects and like to write
If you have the qualifications we
have an opportunity open for you.
Man selected will be trained in all
phases of industrial advertising. In
your letter of application state age,
education, positions held, and give
statement of why you want a career
in advertising. Location: well-known
Connecticut company.
Electronics
St. New York 36, N.

Y.

STAVID
ENGINEERING
U. S. Highway 22
Watchung, P. 0.
Plainf ield, N. J.

Plainfield

SALES MANAGER WANTED

PROJECT LEADER

Incorporated

$15,000
Planning and directing conceptual design studies
of the electronics of tomorrow. Broad analytical and
experimental

background required.

Send Resumé to:

7-1600

JOHN BALKANY
Room 708

412

6

N.

Michigan Ave..

II

Fur application form, write:
Technical Personnel -Officer
Haller, Raymond & Brown, Inc.
State College, Pennsylvania

P 1212
330 W. 42

offers the young engineer
and physicist a sound beginning
in the electronic field. The company offices are located just a
few minutes walk from the campus of the Pennsylvania State
University where you may join
many others of the HRB staff in
doing graduate work in your
specialized field. The University,
ranking in the top ten of engineering training, boasts a swimming -pool -type Nuclear Reactor,
one of the few in the country.
Along with the proximity of the
University, HRB offers excellent
salaries and generous benefits.
HRB

TECHNICAL PRODUCTS

Send resume, write or call
for additional information.

graduate

work?

WANTED FOR

LOCATION:
On U.

fIRB

MAN

Chicago 2.

III-

Fast-moving radio -electronic parts manufacturer In
New York metropolitan area, seeks experienced,
aggressive, result -producing, willing -to -travel sales
executive. Closely -knit organization. Unlimited opportunity. Company the leader in field. Nation-wide

sales setup to be supervised, guided and helped
locally. Send resumé, salary (plus override),

recommendations. to
P-1974. Electronics
330 W. 42 St., New York 36, N. Y.

July, 1956
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EMPLOYMENT OPPORTUNITIES

A

BEARING
ONI YOUR rUTURE.

ENGINEERS
M.r/ic«ical

4.1../

INSTRUMENTATION
LABORATORY

I

I

/49410"14
deuts

61 Albany St.
Cambridge 39, Mass.

MAeºaMuºm sMemun

or

mumosoor

Giaduate Courses may be taken for credit while earning Full Pay
TO ARRANGE FOR INTERVIEW

Write: Martin Phillips, Director of Personnel

ENGINEERS
DESIGNERS
4

NEEDED!

G.M. ELECTRONICS DIVISION

CREATIVE OPPORTUNITIES

offers challenging, pioneering opportunities to ambitious men. We extend a cordial invitation to every
deserving Engineer and Designer to
write us their wants. We may be
able to supply the square hole for
the square peg!

in the following fields: Missile Guid-

m
ELECTRON ICS

-

ance Systems; Jet and Turbo Prop

Engine Controls; Bombing and
Navigational Computer Systems;
Airborne Fire Control; U.H.F. Com-

munications, MICROWAVE EQUIPMENT, etc.

AC SPARK PLUG

YOUR FUTURE
depends on your making the
right connection with the right
firm as quickly as possible. Why
not send full facts about your

education, work background,

etc. We will do all we can for
you and treat it with the fullest confidence.

THE ELECTRONICS DIVISION

GENERAI. MOTORS CORPORATION
MILWAUKEE 2, WISCONSIN

July, 1956

FLINT 2, MICHIGAN
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EMPLOYMENT OPPORTUNITIES

ENGINEERS

the choice is yours -

Employment Opportunities
ADVERTISERS INDEX
Admiral Corp.

Aero Service Corp
Albany Designing, Inc
American Machine & Foundry Co
Arma Div., American Bosch Arma
396, 411,
Corp.
Armour Research Foundation of Illinois
404,
Institute of Technology
Avion Div., of ACF Industries, Inc

choose wisely... choose
GPL-with its widely diversified operations in today's most active fields-of fers
you a lifetime of achievement, satisfaction and advancement.
broken ground on the
Here you'll be working with men who have repeatedly
outstanding technological
frontiers of science, made GPL one of the country's
Equipment organizaPrecision
leaders. You'll be part of the nationwide General
tion whose many companies operate in highly advanced areas.
stages of research
We offer you work on challenging new projects in various problems,
top pay
and development. We offer you stimulating professional
-rural Westchester
in
semi
living
family
ideal
and
conditions,
working
and
levels

-just

an hour from New York City.

mor
imagination-and we are seeking
and skills we need
men of their caliber. If you have the inherent capabilities
E.
Richard
to
resume
send
and if you are seeking a stable and rewarding career, in advance at any time,
Hoffman, Employment Mgr. Interviews can be arranged
S.
citizens
U.
of
applications
including weekends. Security limits us to considering
only. We will pay the expenses of qualified applicants to come for an interview.
GPL's engineers are men of skill and

INERTIAL)
RADAR NAVIGATION AND BOMBING SYSTEMS (DOPPLER AND
Applications . . . System Analysis . . . Project Management
.
.
Research . . . Development
Technical Writing
Field Engineering
Pulse Circuitry
Microwave Techniques
Servos
Computers
.

...
...

...

...

...

GENERAL PRECISION LABORATORY
INCORPORATED
A

.

..

.

63 Bedford Road, Pleasantville, N. Y.
CORPORATION
SUBSIDIARY OF pENERAL PRECISION EQUIPMENT

Qr::;;;.+xr'+

Another Step In

AVION's
Planned Expansion Program

PLANNED EXPANSION IN
THE LAST 5 YEARS

Corp.

415
417

Electric Boat Div., Gen Dynamics Corp

406

Farnsworth Electronics Co
Federal Telecommunication

382

401

Ohio

Cincinnati,

393, 408,
Syracuse, N. Y
General Motors Corp.
388, 392, 396,
AC Electronics Div.
General Precision Laboratory
Gibbs Manufacturing & Research Corp
Goodyear Aircraft Corp.

Akron, Ohio
Litchfield Park, Arizona

Co

Land -Air,

Inc.

the following fields:
ANALOG COMPUTERS

SERVOS

RADAR BEACONS
MAGNETIC AMPLIFIERS
ELECTRO-OPTICS
MISSILE SYSTEMS

TORQUEMETERS
INFRA -RED

MICROWAVE

Work will

411

400
384
413
388
405
377
396, 417

Personnel
Inc.

Supervisor

Photocircuits Corp.
Production Tool & Methods Co

ACF INDUSTRIES, INCORPORATED

J.

385, 386,

(insert)

384
377

Inc

390. 398

Technical Operations, Inc
Texas Instruments, Inc

404
402
383

Corp

394
415

COlfax 1.4100

&

377

Assoc

This index is published

as a service to the

readers. Care is taken to make it accurate
but CLASSIFIED assumes no responsibility for
errors or omissions.

July, 1956
414

409
377

407
416
392

Varo Mfg. Co
Vitro Laboratories

AVION DIVISION
Route 17, Paramus, N.

411

403
378, 379

Radiation, Inc.
Radio Corp. of America
Raytheon Mfg. Co.
Bedford, Mass.
Newton, Mass.
Waltham, Mass.
Wayland, Mass

Weightman
OF

399
398

Co

Page Communications Engineers, Inc

Tracerlab, Inc.
Transitron Electronic

Call or write:
Tech. Employment

410

Martin Co., Glenn L
Maryland Electronic Mfg. Corp
Massachusetts Institute of Technology.
Melpar, Inc.
Missile Test Project

Waltham, Mass.
Systems Development,

EVERY INQUIRY WILL BE ANSWERED

MR. AUSTIN PECK

400

Corp

412
Stavid Engineering, Inc
Stromberg -Carlson Co., Div., of General
391
Dynamics Corp.
380
Suburban Employment
377
Suburban Employ. Agy., Inc
Sylvania Electric
384
Buffalo, N. Y.

FIRE CONTROL SYSTEMS

FIELD ENGINEERS
etc.
Experienced in analog computers, fire control systems, servos,
customer.
consist of design, maintenance & liaison with the

381

411
411

Hopkins University

Instrument

413
414
407

400, 408,
411, 412, 418
409
407

Industrial Nucleonics Corp
Instruments for Industry, Inc

Kollsman

415

412

Haller, Raymond & Brown, Inc

National Cash Register
Northrop Aircraft, Inc

Challenging Research & Development Positions
For Engineers with background in any one of

409

Laboratory

General Electric Co.

Motorola,

...

417
414

Decision, Inc.
Dyna-Empire, Inc.

Monarch

reThese are the challenging research and development positions that
and offer rapid promotions and faster
quire true creative thinking
recognition for men capable of pacing our own planned expansion
program!

416

410
CBS-Hytron
382
Collins Radio Co
377
Continental Oil Co
Corp.
Dynamics
General
Div.,
of
A.
Convair,
405
Pomona, Calif.
389
San Diego, Calif
406
Cook Research Laboratories
418
377,
J.
J.
Cooper,
409
Cornell Aeronautical Lab., Inc

Johns

OUR LATEST EXPANSION,
DOUBLING OUR PRESENT
SPACE, IS OUR 4TH

390

380
395
387
397

Hallamore Electronics
Harper Associates

;;...:. ;ç;.2. ,.ti:: ..:::,:ï;:;x::..:;>::,:;:;.:;::
...:. <?ft...:::;,i.`1::::i:::f:::::;::'s::::::::;:2'::::..,:

377

412

Balkany, John
Bendix Aviation Corp.
Pacific Division
Products Division
York Division
Burroughs

394
404

-

ELECTRONICS

EMPLOYMENT OPPORTUNITIES

ENGINEERS-PHYSICISTS
Positions available
in the following fields:

AT GENERAL ELECTRIC, PLANNED
RESEARCH -CENTERED EXPANSION
MAKES ALL THE DIFFERENCE

Advanced Development, Design,
Field Service and Technical Writing
in connection with:
MILITARY RADIO & RADAR
MULTIFLEX MICROWAVE
MOBILE COMMUNICATIONS
SEMICONDUCTORS ELECTRONIC
COMPONENTS COMPUTERS
TELEVISION, TUBES & ANTENNAS
TELEVISION RECEIVERS

Another proof that General Electric research creates careers is seen in the
recent establishment of an Industrial Computer Department.
More than 200 engineers throughout the entire company, engaged in electronics computer research and development, are being brought together to
form the nucleus of this new Department. Many more engineers will be
needed to research, design and produce all types of computers, from pocketbook to 3 -room size.

Bachelor's or advanced degree in
Electrical or Mechanical Engineering,
Physics and experience in electronics
industry necessary.

This is the kind of planned research -centered expansion that has given
the GE engineer one of the fastest -growing professional environments in
America today.

Please send resume in confidence to:
Dept. 7-6-E

ADD:

Technical Personnel

"Individual -oriented" Project System of Work
Stimulating Widely-known
Associates Management -grooming Programs Individual Merit Evaluations
Rotating Assignments Overall Project Follow-through In -plant Technical
Seminars Reimbursed Graduate Study Firm Policy of Promotion -from -within
AND you

GENERAL

ELECTRIC

Electronics Park
Syracuse, N. Y.

can see why career-conscious electronics engineers prefer General Electric

ENGINEERS
SCIENTISTS
Make More Money
-Improve Your Position

electronic engineers
Immediate openings for men at all levels of experience, in
the expansion of diverse programs in systems engineering
and specialized development.
You will have an opportunity to work on basic concepts of
new systems, using all your skills toward the solution of
new problems. Programs include the development and evaluation of complete military weapons systems, novel aircraft
navigational systems and flight dynamics.

Equally fine opportunities exist in our development groups.
Here you will engage in the design of specialized electronic
test equipment, circuit analysis and the fascinating and expanding new field of data processing.

DECISION/INC

is

retained by

leading manufacturers and research

firms in all sections of the country,
Our clients pay us to find you! No
obligation to you-no cost whatsoever.

Completely confidential.

Within the close-knit Vitro Laboratory are the small company advantages for personal recognition and progress,
as well as the facilities and benefits a medium -size corporation can provide
. a corporation engaged in a variety of
operations including physical and chemical research in
ceramics, uranium and rare metals processing and refining,
and intricate processing installations.
.

All you have to do is send us your

name, type of work, company and home
address. We will forward brief forms
to your home. We will then present to
you various openings in diversified
companies from which you can choose
the one you like best.
If you would like to know what you're

Please send resume, including salary desired,
to Personnel Manager.

lira

really worth, write, phone or wire us

LABORATORIES
Division of Vitro Corp. of America

wow!

200

Pleasant Valley Way, West Orange, N.J.

DECISION/INC

Management and Recruitment Consultants
Oliver P. Bardes, President
1446

FIRST NATIONAL BANK BUILDING
CINCINNATI 2, OHIO
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MPLOYMENT OPPORTUNITIES

Mr. Promotable Engineer
to $10,000

Career Opportunities for
TRANSISTOR ana DIODE
ENGINEERS ana SCIENTISTS

We need a couple of junior
engineers ready for heavy re-

sponsibilities. We are expanding in electronics,

and PhD levels required in Electrical and Mechanical
Engineering, Physics, Chemistry, and Metallurgy. Positions
available in development, evaluation, application, and product
engineering of diodes and transistors and mechanization of
BS, MS

P-2036, Electronics
330 W. 42 St., New York 36, N. Y.

Please send resume to
S. V. Andrews, Technical Placement Office
or call Blgelow 4-7500, Extension 253 for appointment

SEMICONDUCTOR DIVISION
150 California St., Newton 58, Mass.

engineers

1

Jr.)

Engr. (to $9,000)-will assist
the Division Head in all phases of
testing, including development of criteria and evaluation of results. He
should have several years of both
theoretical and practical Hi-Fi experience, as well as some acoustical
background.
The Jr. Engr. (to $6,500)-will assist
in the construction of test equipment
and participate in testing work. His
background should indicate some aptitude for development and advancement in the Hi-Fi and acoustical fields.
These positions offer 1) a congenial working
atmosphere in the suburbs of New York
City, liberal vacations, holidays (14), and
other benefits; 2) an opportunity and challenge for serious-minded engineers who can
measure up to the heavy responsibilities implicit in performance testing and evaluating.
We require engineers who have the capacity
for growing with the organization.
Submit full details in confidence to:

INERTIAL GUIDANCE SYSTEMS

ANALOG COMPUTERS
DIGITAL COMPUTERS

Salary-up

to $12,000
Commensurate with experience)

Send resume in confidence to:
Manager of Technical Personnel
Dept. 674

AIMPAVII
Division American Bosch Arma Corp.
Roosevelt Field, Garden City.
L. I., N. Y.

COMPUTER ENGINEER
expanding computer
project
High degree of freedom in the program.
Academic atmosphere.
Working in cooperation with strong
mathematics group and excellent electronics facilities.
Midwest location.
To head active,

416

and

or M.E. degrees from recognized institutions.

The Sr.

Challenging opportunities
at all levels for engineers
to contribute to the development of advanced precision
electro -magnetic components
for application in

Salary open.
P-1942, Electronics
520 N. Michigan Ave., Chicago 11.

(1 Sr.
E.E.

FOR an expanding research organization which, as an essential part of
its activities, tests, evaluates and reports on Hi-Fi components.

ELECTRO -MAGNETIC
DEVICES

(

INDEX

HI-FI ENGINEERS
Both with

I11.

top

Write in confidence, to:

production equipment.

development

need

talent and will pay top prices.

P-1989, Electronics

Classified Adv. Div., Box 12,
New York 36, N. Y.

ACOUSTICAL
ENGINEER
Established manufacturer in Southern New
England has position available for an
subMust
have
acoustical engineer.
stantial experience both practical and
M. E.
theoretical in noise suppression.
In reply
degree or equivalent required.
salary
experience
and
state background,
requirements. Send all resume to

SEARCHLIGHT
SECTION
ADVERTISERS
Alltronics

422
422
417
420

Barry Electronics Corp.

422
426

Algeradio Electronics Co
Allen Industrial Sales
Arrow Sales Inc.
Blan

Columbia Electronics
Communications Devices Co., Inc
Communications Equipment Co

H Sales Co

419
417
427
423

Engineering Associates

426

C &

Fair Radio Sales
Fay -Bill Distributing Co
Finnegan, H.

Harjo

...

424
424
418

Herder, Milton

Sales Co.

422
418

Instrument Service Co.

425

JSH Sales Co.

421

Klein & Schwab

417

Liberty Electronics Inc.

427

M.R. Co., The
Monmouth Radio Labs

422
424

Radalab Inc.
Radio and Electronic Surplus
Radio Research Instrument Co
Relay Sales Inc.

420
426
425
420

Semler -Industries Inc.
State Labs Inc.

418, 422
426

"TAB"
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Universal General Corp.

426

V & H Radio & Electronics

418

Western Engineers
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This index is published as a- service to the
reader. Care is taken to make it accurate but
Classified assumes no responsibility for errors

or omissions.

P-1935, Electronics
330 W. 42 St., New York 36, N. Y.
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ELECTRONICS

COMPUTER
APPLICATIONS
AND

DEVELOPMENT

ENGINEERS
COMPUTING SERVICES
Engineering
Analog
Digital

&

Scientific Computation

COMPUTERS SYSTEMS
DEVELOPMENT

DEVELOPMENT
Analog and Digital
Systems analysis and synthesis
Logical organization
Circuit design
These are full time positions offering
fascinating and varied work and educational benefits for graduate study.
Contact:
J. A. Metzger
ARMOUR RESEARCH FOUNDATION
of Illinois Institute of Technology
10 West 35th St.
Chicago 16, Illinois

PROJECT ENGINEERS
Electrical or Mechanical
$8400 to $12,000 Yr.
Progressive company seeks experienced research, design or development men, Juniors
or Seniors-with or without degrees.
Experience in timers, relays, solenoids, systems, controls, synchros, transformers, power
equipment, magnetic amplifiers, or electronics
equipment. Should have initiative and desire to progress.
Capable of directing
groups of engineers.
Send complete resumes to:

ELECTRICAL
AND MECHANICAL ENGINEERS

MOTOROLA RESEARCH LABORATORIES, located in the healthful climate
of Arizona's Valley of the Sun, has several openings for engineers experienced
in the following:

SEARCHLIGHT
SECTION
(Continued on pages 418-428)

Electronic circuit design and development for missile guidance, radar and VHF
communications.

5687

Mechanical design of missile -borne and
vehicular electronic equipment.
Microwave
design.

antenna

Transistor circuit

and wave pt./id--

dev.tz.fw.nt-

Engineers desired who have B.S. degrees or above and at least two years
direct experience. Free health, life and
accident insurance. Free hospitalization
plan. Profit sharing. Paid holidays. Sick
leave, vacations. Ideal working conditicns. Plenty of housing, reasonably
priced. Excellent schools. Exceptionally
mild and dry winter climate.

Twin Triode Tube
Brand New -Purchased from Original
Manufacturer.
Laboratory Checked-Fully Guaranteed
by us. Production Quantities available.
Immediate Delivery.
Priced much lower than your present
equipment cost. We will also trade these
5687 tubes for any other tubes or electronic components that you may have.

Write:
DR. ROBERT E. SAMUELSON, Chief Engineer
MOTOROLA RESEARCH LABORATORY
3102 North 56th Street
Phoenix, Arizona

KLEIN & SCHWAB
74 Cortlandt St.

J. J. COOPER

Ill.
- Phone: Wabash 2-1918

Prompt and confidential service.

fIRB
more

responsibility!
offering

ELECTRONIC
ENGINEER

C eu

a

sibility on a task. Excellent salary and generous company benefits.

Po) application form, write:
Tedinical Personnel Officer
Haller, Raymond
Brown, Inc.
State College, Pennsylvania

Communication Equipment?
Dynamotors?

Inverters?
Automatic
Direction Finders?

Products

Radar? Spare Parts?
Equipment Accessories?

in the fields of

and

W4

WHAT DO YOU NEED?

for work on
Civilian and Military

ACOUSTICS, SONAR

challenge to
electronic engineers and physicists who are able to accept
mature responsibility on research
and development projects. The
creative mind will find academic
freedom, complete management
encouragement and full responHRB is

N. Y.

.4
....8

64 E. Jackson Blvd., Chicago,

Suite 940

N. Y. 7

Beekman 3-5690

OFTOURAP/CESF/RST
ELECTRONICS

ELECTROMECHANICS

2251 W. WASHINGTON BLVD.
LOS ANGELES 18, CALIFORNIA

Salary commensurate with

background
COMMUNICATIONS EQUIPMENT

DYNA-EMPIRE
INC.
1075 Stewart Avenue

Garden City, L.I., N.Y.

Your inquiries for ground and aircraft radio
equiment will receive our immediate attention. We stock complete installations and
spare parts of the following: AN/ART-13,
AN/ARC-1,
AN/ARC-3,
AN/ARN-6, AN/
ARN-7, BC -375, BC -348, BC -312, BC -342,
Microphones, Headsets, Cables, Test equipment, etc. Complete export facilities. Please
send us your catalogs and offerings.

ALLEN INDUSTRIAL SALES
334
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S.

Wabash

Ave.

Chicago

4,

Ill.
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CLASSIFIED

SEARCHLIGHT SECTION

BUSINESS

or RESALE

EQUIPMENT - USED

OPPORTUNITIES

UNDISPLAYED RATE

ADVERTISING

DISPLAYED RATE

$2.10 a line, minimum 3 lines. To figure advance payment count 5
The advertising rate is $18.50 per inch for all advertising appearing on
average words as a line.
other than a contract basis. Contract rates quoted on request.
PROPOSALS $2.10 a line an insertion.
AN ADVERTISING INCH is measured 1/o inch vertically on one column, 3
columns-30 inches
a page.
BOX NUMBERS count as one line additional in undisplayed ads.
DISCOUNT of 10% if full payment is made in advance for four conEQUIPMENT WANTED or FOR SALE ADVERTISEMENTS acceptable only in
secutive insertions of undisplayed ads (not including proposals).
Displayed Style.
Send NEW Ads or Inquiries to Classified Adv., Div. of Electronics. P. O. Box 12, N. Y. 36, N. Y. for Aug. issue closing July 2nd
The publisher cannot accept advertising in the Searchlight Section, which lists the names of the manufacturers of resistors, capacitors, rheostats, and potentiometers or other names designed to describe such products.

-to

ELECTRONIC TUBES AII types - one dependable source
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REPLIES (Box No.): Address to ojïlce nearest you
c/o This publication Classified Adv. Div.
NEW YORK: P. 0. Box 12 (36)
CHICAGO: 520 N. Michigan Ave. (11)
SAN FRANCISCO: 68 Post St. (4)

!

SPECIAL SERVICE

NEW! GUARANTEED! AND NOW IN STOCK!

Washington, D.C. legman available for special

private assignments. Research, legislative aninterviews, reports on government
directives, procurement, specifications. SS 1915, Electronics.
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1.95 3BP1
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2.50
5.00
3.00
6.00
9.00
1.95
7.50
50.00
1.25
1.00
1.50
1.00
5.00
5.00
5.00
60.00
5.00
1.50
7.00
9.00
8.50
30.00
35.00
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2.50
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8.00
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5.00
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45.00
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OB2
.75 30P7
.85 3DP152
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.65 3GP1
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1627
1832
1635
1B35A
1840
1B63A
1698/151N
1N23C
1N23
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1031
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19135

1038
1041

11442.
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1.00
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1.90
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.90
2.00
4.00
1.00
.75

4C36
4321
4334
4342
4J50
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4J64
4J26

GA -4
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4625
4627
4C27

POR 4C35

1044
3

11476

1P23
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NR2A.
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2C27
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2029

4.75
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9.00
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1.20
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1.50
2.25
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1.50
8.50
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2.00
6.50
150.00
10.00
25.00
30.00
2.75
17.50
1.50

6J4WA
636W
61(4

6L6GA
6L6Y
7BP7A
7CP1

7F8W
7UP7
7YP2

9LP7
10K P7

1014 P17

12AT7WA
120P7
15E
SR X-16
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100.00
HK -24
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V-45 Klys
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52HAP7
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.

.
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6.00
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SGP1
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POR
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.
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45.00
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12.00

sxe4

1.00

17.50
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6.00
12.50
10.00
1.95
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100R/8020

100TH
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FG105
121A -WE
7-125

VF127
F127A
F129R
F G-154
VT -158
H F200

2.00
10.00
80.00
80.00
25.00
60.00
50.00
1.90
26.00
140.00
4.00
4.00
1.35
10.00
7.00
2.25
3.75
1.70
1.25
2.75
1.55
10.00
1.25
3.50
32.50
25.00
32.50

SRPI

SXP1A
SRP11

5XP11
5X3P7

5Y3 W GT
5C22
5326
5329
5330

5R4GY
C6L/5528

7248..

.7

726A
726B
726C

75OTL
800

801A
803
805

807W
809
810
811
813
814
815
816
826
828
829

F

832

832A
836
837
838
843
845
849
851
852
858
860
864

866A
86983

872A
876

1.00 878
880

60.00
150.00
15.00
12.00

G771

H F3004
314A

304TH

307A
M L-322
327A
349A
351A

450TH
450TL
464A
471A
508

526AX
527
531

575A
592A

KU627
H K-654
677

703A
706CY
708A
709A

957

889RA
892A

892-R

18.00 902P1
18.00 931A

.30

5783

90.00 5784 W A
90.00 5787

K1017P2

K10I7P11
K1177

5794

Phot. Mul 30.00 5799A
5814
Phot. Mul 30.00 5840

1.10
4.25
2.00
4.00
1.30
11.00
7.50
4.00
4.75

2.50 5844
.50 5851

1616

1.00
.30
.60
1.75
1.25
1.00
1.00
2.50
150.00
10.00
125.00
POR
1.60
75.00
8.00
12.50
3.50
5.50
6.00
7.50
6.00

5854
5876
5898
5899
5902
5932

5948/1754
5949/1907
5967
5969
5977
6005
6021
6032
6044
6045
6080

1.75
4.50

POR
1.75

Klys

.90 6201

1.50
6.00
3.00
2.00
.60
1.25
1.30
3.00
125.00
1.10
300.00

4.75
5.50
2.25
7.50
6.50
6.75
250.00
3.00

6211

6236
6293
6326
6328
6364 Phot.
M ult
6386
6392 Phot.
M
8005

it

0020/100R
9002
9003
9006

X9903
0164696
A

60.00
3.00
1.35
250.00

40.00
5.50

PRIVATE CAPITAL AND/OR

POR
POR
POR

30.00
5.00
7.50
.65

1.35
.25

19.00
POR

350

37.50
95.00
17.50
80.00
12.00
1.00
10.00
3.50
5.75
7.00
40.00
35.00
2.15
3.00
275.00
1.70
22.50

WESTERN ELECTRIC TUBES
101D
101F
102F
104D
121A
205F
221A
244A

3.10
3.00
3.50
3.50
2.85
7.00
9.00
2496
3.50
249C
3.00
253A
3.50
254A
4.75
259A
14.00
5.00 2626
5.50
10.00 2676
10.00
18.50 2740
1.00
10.00 276D (Raley) 8.75
17.50 282A
7.00
30.00 2828
7.50
1.25 293A
12.25
15.00 30013
5.00
.75
.65

305A
316A
323A
321A
332A
338A
350A
3506
359A
368A
3718
373A

374A..
38831

394A
395A

400A

403A/6AK5 .
4038/5591
404A

3.00
.40
7.50
7.50
60.00
10.00
2.75
2.75
2.00
2.00
1.00
5.00
4.75
1.00
8.00
POR
4.00
1.25
2.75
10.00

407A
408A
412A

4166/6280
4210/5998
422A
423A/6140
431A
438 A

703A
704A
705A

708 A

709A
713A

7158 -WE
717A
719A
724B
725A
5842/417A

4.00
3.50
4.95

4700

12.00
8.50
8.00
200.00
55.00
1.00
.85
.75
.75
.65
7.00
1.00
9.50
1.00
4.00
10.00

Write or call for quantity discounts. All items F.O.B. Los Angeles, subject to being unsold
and change of price without notice. We also buy tubes. Top prices paid
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ART- 13/T47A Transmitters
5175.00
TransART -13/T47
mitters
$125.00
BC -788
C Altimeters
A R C -

$175.00

3

Complete

Transceiver

$325.00

BC -348 Rec'r

Modified

$ 25.00
BC -348 Rec'r Unmodifled
5 50.00
A R C. I
Transceiver
$300.00
BC -342 Rec'r 5 50.00
BC -312 Rec'r..5 40.00

1.152-C Indicator
R5/ARN-7 Radio Corn.
00
ctl
to
Ship via Expreso IC.O.D. subject to Inepeon
H. FINNEGAN.49 Washington Ave. Little Ferry. N.J.

418

CAPITAL AVAILABLE
For investment in existing or new electronics manufacturing operation with growth ootentiol. Eaulpment and/or components. Will also consider venture with competent engineers to do military R $ D
or manufacture products already disband.
BO -2007, Electronics
P. O. Box 12. Classified Adv. Div.,
New York 36, N. Y.

POR

125.00 6152
1.10 6161
115.00
4.75
6.00
4.75
1.65

CW-1759, Electronics
St., New York 36, N. Y.

330 W. 42

30.00

6100
6110
6111

6112

4.00

200.00
65.00
10.00
10.00

NEW PRODUCTS FOR U.K.
British Public Company with wide production facilities in light engineering, electrical, electronic fields
interested in contacting an American Company with
viese to manufacturing new products for United
Kingdom market.

3.75

6098CT

6116
1.50 6147

4.50
7.50
4.85
6.00

POR

1(1198
1611

6.00 1619
20.00 1624
20.00 1625
39.95 1630
1.00 1631
.50 1633
2.50 1961
5.00 2050
5.00 2526 W GT
2.2S ET3000P11
10.00 55
2.95 5528/C6L.
10.50 5586
2.50 5588
1.50 5610
1.20 5611
.65 5633
9.00 5635
5.00 5636
8.50 5637
.75 5641
4.00 5644
6.00 5645
1.25 5651
1.65 5657
1.00 5670
.50 5678
5.00 5680
17.50 5691
15.00 5692
4.00 5693
275.00 5702
3.00 5702W A
.35 5703
1.45 5703 WA
30.00 S718
1.15 5719
.75 5726
.50 5744
250.00 5749
100.00 5751W A
165.00 5762..
225.00 5763
2.50 5780 WE
2.50
MAG

2.50
15.00
10.00

12.00 250TL
10.00 252A
3.00 253A

5JP1
SMP1
5NP1

723A/8

.

01(60

HY65
R K-47. ..
RK -75
74 PAP11

12.50 T200
5.00 203A

5HP4

2.00
2.85
12.00
1.00
11.00
1.00
1.00
9.00

717A
719A
721A
722A

8296
S4S W P11. .110.00 8306

V-82 Klys
13 R90
4-1000A....120.00 FG -95
4-125A

C6M
14.00 ANS
20.00 6ANSWA
12.00 6A05W
45.00 6AR6
27.50 6AS6W
28.00 6AU6WA
95.00 6B A7
35.00 613E7
80.00 6BF7W
15.00 6BL6
15.00 68 M3
.50 6BM6A

2X2

4.50 710A
POR 7156
715C ..

6C4W
6A3
6C21
634

MUST HAVE FOR CURRENT ORDERS

STOCK ISSUES ARRANGED
Interested in financing companies that are
doing at least I/2 million a year or more,
running in the black, but could do a lot
better with more capital. Amounts from
$100,000 up available. Prefer companies in
fields of electronics, engineering or research and development companies ready
to go into production with backlog of
orders. Will treat all inquiries confiden-

tially.
BO -1889, Electronics
New York 36, N.

330 W. 42 St.,

Y.

CATALOG PREPARATION SERVICE
data. Well organize it according

Give us the raw

to your criteria, prepare dummy, produce finished
art and supervise printing -or do any part of the
job. Our catalogs are among the best -looking and
easiest -to -use. Estimate in advance. Service area:
New England, N. Y., N. 7., Penna. & Delaware.

MILTON HERDER, Industrial Advertising
St., New York 19
BRyant 9-1963

55 W. 42nd

WANTED

Scrap Tungsten, Molybdenum,

Tantalum, Zirconium.
Highest prices paid.
W-1851, Electronics
New York 36, N. Y.

330 W. 42 St.,

PHONE COLLECT
BC -312
BC -342

R-5/ARN-7

BC -314
BC -610
BC -344
T-47/ART-13
ATC/ART-13
ARC -3
SEMLER INDUSTRIES INC.

STanley 7-1554
North Hollywood. Calif.

6853 Lankershim Blvd.,

ADDITIONAL
Wanted Advertisements
on page 426
July, 1956

-

ELECTRONICS

SEARCHLIGHT SECTION

ELECTRONIC
TERMINATION INVENTORIES

WAR

C&H

Model AWO-1MA
DC Milliameter
Permanent magnet moving coil
type. SDring
clock dual speed
drive (hour and

SALES CO.

INFORMATION ON OUR
COMPLETE LINE OF SURPLUS ELECTRCNIC
COMPONENTS. ALL PRICES NET F.O.B.
PASADENA, CALIFORNIA

WRITE OR WIRE

ESTERINE ANGUS RECORDERS

FOR

2176-E East Colorado St.
Pasadena 8, California
RYan 1-7393

minute). Instructions
including
connection diagrams and in-

data

strument

sheet with each

POTTER & BRUMFIELD RELAY

instrument.
Portable case

#SM5LS

$200.00

MODEL AW 20 -PEN
RECORDER
10042-1-A Bendix

Input 14 volts; output: 115 volts; 400
cycles. -phase; 50 watt
$35.00
12116-2-A Bendix
Output: 115 VAC; 400 cyc; single phase; 45
amp. Input: 24 VDC, 5 amps.
$35.00
DC

1

12117 Bendix
Output: 26 volts; 400 cycles, 6 volt amperes,
phase. Input: 24 VDC;
$15.00
amp.
12121 Bendix
Input: 24 volt D.C. 18 amp. 12000 r.p.m.
Output: 115 volts, 400 cycle, 3-phase, 250
volt amp, 7 pf.
$49.50
12123 Bendix
Output: 115 V; 3 -phase; 400 cycle; amps
.5 Input: 24 VDC; 12 amp.
$49.50
1

1

12126-2-A Bendix
Output: 26 volts; 3 phase; 400 cycle; 10
VA; .6 PF. Input: 27.5 volts DC: 1.25 amps.
$24.50
12130-3-B Bendix
Output: 125.5 VAC; 1.5 amps. 400 cycles
single phase, 141 Va. Input: 20-30 VDC.
18-12 amps. Voltage and frequency regulated
$49.50
12133 Bendix
Input: 26/29 volt D.C., 28 amps. Output:
115 volt, 3 phase, 400 cycle, 250 volt amp.,
.8 pf.
$59.00
12147-1 Pioneer
Output: 115 VAC 400 cycles; single phase.
Input: 24-30 VDC; 8 amps
Price $39.50 each
778 Bendix
Output: 115 volt 400 cycle; 190 VA; single
phase and 26 volt, 400 cycle, 60 VA, single
phase. Input: 24 VDC.
$37.50
10285 Leland
Output: 115 volts AC; 750 VA, 3 phase, 400
cycle, .90 pf and 26 volts. 50 VA single
phase, 400 cycle, .40 pf. Input: 27.5 VDC
60 amps. cont. duty, 6000 rpm. Voltage and

$59.50

frequency regulated.

10339 Leland

Output: 115 volts; 190 VA; single phase;
400 cycle; .90 pf. and 26 volts; 60 VA; 400
cycle, .40 pf, Input: 27.5 volts DC, 18 amps
cont. duty, voltage and freq. regulated.
$49.50
10486 Leland

Output: 115 VAC; 400 cycles; 3-phase; 175
VA; .80 pf. Input: 27.5 DC; 12.5 amps;
cont. duty.
$70.00
10563 Leland

Output: 115 VAC; 400 cycle; 3 -phase; 115
VA; 75 pf. Input: 28.5 VDC; 12 amps.
$35.00
PE109 Leland
Output: 115 VAC, 400 cyc;

single phase;
1.53 amp; 8000 rpm. Input: 13.5 VDC; 29
amp.
$50.00
PE218 Leland
Output: 115 VAC; single phase pf 90;
380/500 cycle; 1500 VA. Input: 25-28 VDC;
92 amps; 8000 rpm; Exc. Volts 27.5 BRAND
NEW.
$30.00
MG149F Holtzer-Cabot
Output: 26 VAC @ 250 VA; 115 V. @ 500
VA; single phase; 400 cycle; Input: 24 VDC
@ 36 amps.
$40.00
MG153 Holtzer-Cabot
Input: 24 VDC; 52 amps. Output: 115 volts
-400 cycles, 3 -phase, 750 VA. Voltage and
frequency regulated.
$95.00
DMF2506M Continental Electric
24-30 volts input; 5.5-45 amps; cont. duty.
Output: 115 volts; .44 amps; 400 cyc;
phase; pf 1.0; 50 watts.
$39.50
940702-1 Eicor, Class "A"
Input: 27.5 volts at 9.2 amps AC Output:
115 volts 400 cycles; 3 phase 100 voltamp;
1

continuous duty

ELECTRONICS

-July,

Price

1956

$39.50 each

Operates on 24 volt
DC. Chart speeds

SPDT 8,000 ohm }H" dia. x

ranging from

fig" long. Approx. weight
1
oz. Hermetically sealed
Standard 7 -pin miniature
base

3/4" per hour
to
6" per
minute. Pens

are

actuaated. Instrument m a y
have from 5
to 20 pens recording
simultaneously. Each
pen
has
separate

Price $3.00 each

electromagnet.
Price $300.00 each

SELSYNS-SYNCHROS

DC4 COMPOUND

Dow Corning
Cont. Trans. 90/55V 60 cy.
:DG Diff. Gen. 90/90V 60 cy.
IF Syn. Mtr. 115/90V 60 cy.
1G Gen. 115V 60 cy.
1SF Syn. Mtr. 115/90V 400 cy.
2J1F1 Gen. 115/57.5V 400 cy.
2J1F3 Gen. 115/57 5V 400 cy.
2J1FA1 Gen. 115/57.5V 400 cy.
57.5/57.5V 400 cy.
2J1H1 Diff. Gen. 57 5V 400 cy.
2J5D1 Cont. Trans. 105/55V 60 cy.
2J5F1 Cont. Trans. 105/55V 60 cy.
2J5H1 Gen. 115/105V 60 cy.
2J15M1 Gen. 115/57.5V 400 cy.
5CT Cont. Trans. 90/55V.60 cy.
50 Diff. Mtr. 90/90V 60 cy.
50G Diff. Gen. 90/90V 60 cy.
5f Syn. Mtr. 115/90VAC 60 cy.
53 Syn. Gen. 115/90VAC 60 cy.
5-ICT Cont. Trans. 90/55V 60 cy.
550G Diff. Gen. 90/90V 400 cy.
6)G Diff. Gen. 90/90V 60 cy.
63 Syn. Gen. 115/90VAC 60 cy.
70 Syn. Gen. 115/90VAC 60 cy.
RI10-2A Kearfott Cont. Mtr.
115V 400 cy.
R200-1-A Kearfott Cont. Trans.
-

CT

26/11.8V 400 cy.
R210 -1-A Kearfott Trans.
26/11 8V 400 cy.
R235-1A Kearfott Resolver
26/11 8V 400 cy.

$37.50
37.50
37.50
37.50
12.50
7.50
10.00
7.50
5.00
7.50
17.50
17.50
17.50
17.50
34.50
34.50
34.50
34.50
34.50
42.50
12.50
25.00
34.50
42.50

electri-

cally

-

Non -melting, waterproofing and insulating Silicone compourd for ignition systems and elec-

tronic equipment. Stable at temperatures from
-70° to +40D° F. 8 -oz. tubes.
Price

$2.00 each
$20.00
per dozen

SMALL DC MOTORS

17.50

15.00
15.00

22.50

Type 11-4 Rep. 115V 60 cy. 20.00
C69405-2 Type I-1 Transm.
115V 60 cy.
20.00
C69406 Syn. Transm. 115V 60 cy.
20.00
C69406-1 Type 11-2 Rep. 115V 60 cy. 20.00
C76166 Volt. Rec. 115V 60 cy.
10.00
C78248 Syn. Transm. 115V 60 cy.
12.50
C78249 Syn. Diff. 115V 60 cy.
5.00
C78863 Repeater 115V 60 cy.
7.50
C79331 Transm. Type 1-4 115V 60 cy. 20.00
851 Bendix Autosyn Mtr. 32V 60 cy.
7.50
403 Kollsman Autosyn Mtr. 32V 60 cy. 7.50
CK5 Bendix Mtr. 2 phase 26V 400 cy. 17.50
FPE-25-1I Diehl Servo Mtr.
75/115V 60 cy.
22.50
FPE-43-1 Resolver 400 cy.
25.00
FJE-43-9 Resolver 115V 400 cy.
25.00
999-0411 Kollsman 26V 400 cy.
15.00
132'7-0410 Kollsman 26 V 400 cy.
10.00
1515B-0410 Kollsman 26V 400 cy.
20.00
10047-2-A Bendix 26V 400 cy.
12.50
2900 Transicoil 115 V 400 cy.
15.00
C56701

(approx. size overall 33/4" x 11/4" dia.:)
5069600 Delco PM 27.5 VDC 250 rpm
$12.50
5069230 Delco PM 27.5 VDC 145 rpm
15.00
5068750 Delco 27.5 VDC 160 rpm w/brake 6.50
5068571 Delco PM 27.5 VDC 10,000 rpm
(lx 1x2")
5.00
5069625 Delco 27.5 VDC
15.00
120 rpm w/governor
MM A-11 Globe PM 24 VDC
7.50
5BAIOAJ18 GE 24 VDC 110 rpm
10.00
5BA1OAJ37 GE 27 VDC 250 rpm reversible 10.00
5BAIOAJ52 27 VDC 145 rpm reversible
12.50
806069 Oster series reversible 1/50 h.p.
10,000 rpm 27.5 VDC 13/a" x 31/2"
5.00
C -28P-1A 27 VDC 1/100 h.p. 7,000 rpm
3.00
7100 -B -PM Hansen 24 VDC 160 rpm
7.50
SSFD-6-1 Diehl PM 27.5 VDC 10,000 rpm
4.00
6 -volt PM Mtr. mfgd. by Hansen 5,000 rpm
4.00
11/4" in dia. 2" long overall
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SEARCHLIGHT SECTION
WANTED
RT -66,

Rudulub Inc.

67, 68, 69, 70 GRC

AN/PRC-8, 10 AN/PRC-6
R-109-110 GRC PARTS AND
COMPONENTS OF AN/GRC

87-17 124TH

EQUIPMENT
SCR

2

Input

12v.

4-ranges-500-240.000 yds. in four ranges.

-291A GROUND
AUTOMATIC DIRECTION FINDER
This equip-

REMOTE

This is a late X -band airborne search and gun laying automatic tracking radar. The set uses an antennt mounted to scan forward to search for aircraft
and to provide gun fire presentation. The set consists

of an indicator with a 5" B and C scope for radar
operator, and a 3" indicator for the pilot for gun

firing, a control stick firing grip, antenna, RF unit
modulator, servos amplifier, radar central. etc. A
modification of this set is the AN/APG-33 which
the F-89 and F94 jet interceptors.
plete sets available. POR
is used in

AIRBORNE MAGNETOMETER

SCR -536 HANDI-TALKIE
Freq. range 3.7-5.5mc crystal controlled battery operated handitalkie. The range of this equipment is
approximately 2 miles. We can supply these sets to
your specified freq. Completely reconditioned and
guaranteed. Large quantity available.

P.P.I.

AN/APN-3-AN/CPN-2 SHORAN
The AN/APN-3 and AN-CPN-2 are airborne and
ground. Precision distance measuring installations.
This equipment operates on 225 nie. The range is
250 miles with an accuracy of 25 feet. This is the
most accurate distance measuring equipment built
to date. The AN-APN-3 used with the KI computer (also available) will permit taking a photograph up to 250 miles from the CPN2 beacons
completely automatically. The AN-APN-3 can be
fed into the aircraft auto pilot to fly it to the drop
point. This equipment is very widely used by geological survey companies for oil prospecting and
napping. Power input is 110v 400cyo and 28v DC.
COMPLETE SETS AND SPARES ARE AVAIL.

RADIO TELETYPE TERMINALS
AN/SGC- Very Compact. Late Model.
AN/CV-60/URR All Miniaturized. Late Model.
FRA, FRR, FRF.
I

AN/FGC-I.

Com-

RC -120

This is an airborne chart recording magnetometer.
The set consists of an amplifier, oscillator, detector
head, chart profile recorder, power supply. The
equipment has a sensitivity of 2 gamma. The AN/
ASQ-I records on an Est erline ANgus recorder disturbance in the earth's magnetic field caused by an
ore deposit or a sunken boat or submarine. An indicator is provided that gives a bearing on a
magnetic disturbance. Input is 28v DC. Weight
about 130 lbs.

REPEATER INDICATORS
VD -7" P.P.I. Upright Mount.
VE -7" P.P.I. Table Mount.
VF -5" B Scope 5" P.P.I. Upright.
VG -24" Plotting Table P.P.I. Repeater. This unit
just installed in new air control center at Idle wild Airport, N. Y. Very Elaborate System.
V1-12" P.P.I. Upright Mount.
VK -12" P.P.I. Upright Mount.
VL-12" P.P.I. Upright Mount.

Input

AIRBORNE GUN LAYING AND
AIR SEARCH RADAR

10.000

AN/ASQ-1

60 cyc.

calibrated directly in nie.

AN/APG-3

5-360 scan.
6-azimuth accuracy I°.
7-7" P.P.I. indicator
8-Antenna beam width I°. Parabolic.
9-1102 60 cyc power input.

ment used to take bearings on transmitters. Complete equipment available comprising the following:
BC -1147A Rec., PN 31, Power Panel, BC1159.
automatic bearing goniometer, RC223 antenna system consisting of 5 masts with legs, MC -412, MC 413 phase inverters calibrating transmitter. 110 e

is

115v-60 cyc.

yds, 40,000 yds, 160,000 yds. and 240,000 yds.

SCR

1.5-30 mc. automatic direction finder.

tuning unit

I-Operating freq.-3000 mc..10CM.
2-Power output-225kw.
3-Pulse width-I micro second.

.

tom Ant.. Headsets, mike, and antenna.
D.C. SCR -608 also available.

AN/APR-4
38-4000 me precision receiver consists of receiver
and five tuning units to cover the full range. Each

Technical Specifications:

BC -603 Receivers. BC -604 Transmitter. FT -237
Box 89 xtals BC -606 Control. A-62 Phan-

mount

TWX-NY-4-4361

RICHMOND HILL 18, NEW YORK, N. Y.

ST.

SCR -682-A SEARCH
AND WEATHER RADAR

-508

10 Channel FM
Receiver and Transmitter. Frequency Range 20-27.9 mc. Receiver is manually
tuned, transmitter is crystal controlled. Consists of

Phone Virginia 9-8181-2-3

FACSIMILE TRANSCEIVERS

This is a page printing facsimile set using either
direct or photographic recording paper. The set will
send and receive a 7" x lys" page of printed matter
or a picture in 7 minutes on a radio or wire circuit.
This equip. is completely portable. The set will
operate from 6v DC or 110v 60 cyc. POR
SCR -399-499

Mohile and fixed station high power radio sets: the
SCR -39 is mounted in a HO -17 shelter. The SCR 499 is transported in carrying cases to be set up for
operation. Freq. of the sets is 2-IOmc. pwr output
is 350w.
Phone and C.W. 2 communication receivers are provided. Input is 110v 60 cyc. POR

WRITE -WIRE oi,PNONE

*
*
*
*

-

POWER SUPPLIES

PARTS

METERS

TEST SETS

*

-*

RADAR

TUBES

TELETYPE

AIRBORNE ELECTRONICS

*

NAVIGATION AIDS

TN-1/APR-1 TUNING UNIT
converts 38-80 91C'. lIb' to 30 MC
gl,ly 250 V.
and 6.3 VAC
for
heaters.
hand calibrated tuning chart.
Originally used for radar countermeasures, receiver,
also ideal for noise and spectrum
analyses. Brand newi
storage ease, with
carton of spare tubes nd' other parts.
:1 terrific value at only
Receivers and

e11

* Immediate Delivery
*
*
* -Inspected

Multiple Contact

Standard Telephone Type Relay

Hundreds of Types

CODE 4

All Standard Makes

-Form A l -Form B 1 -Form C 1 -Form D
Heavy duty armature bearing. Available in
all standard coil resistances from 12 ohms to
12,000 ohms. Single or quantity prices on
request. In stock.
11

-Guaranteed

New

TWIN CONTACTS

24 HOUR DELIVERY OF THESE TYPES
Standard Telephone Relays
Short Telephone Relays
Midget Relays
Timers

Aircraft Contactors

Rotary Relays
Western Electric
Type "E" Relays

Keying Relays
Hermetically Sealed Relays
Voltage Regulators
and Cutouts
Differential and
Polarized Relays
Special Relays
BK Series

Antenna and Ceramic Relays
Motor and Control Relays
Relay Assemblies
Latching and Interlocking
Relays

Mechanical Action Relays
Ratchet and Stepping Relays
Time Delay Relays

Write for New Relay Sales
Catalog, C-7
P. O. Box 186 -AA, West Chicago, III.
420

Phone West Chicago 1100

.

Requires-

meterOne
tior

FREQUENCY METER AND TEST OSCILLATOR!
115 V., 50-800
power supply.
crystala oscillator beats VFO. f
section puts out sinepulse modulated I1F'.
With tubes, headset. cords. adapters, radiators, etc. and INSTRU
irN BOOK. $19.95
LU -3, 465-498.5 MC. Brand ne,,.

LU -1, 470-493.5 MC.
Brand ne

17.95

VARIABLE VOLTAGE
AMERTRAM TRANSTAT.
Input
11.5 KVA.
115 V., GO cycles. Output continuously var,
variable O'
115 V. up tu 100
Easily
o-2acted
for input of 230 V, with output
ne
or
30 V, 50 amperes. Brand
J pedal

ARROW SALES, Inc.
OFFICE AND MAIN WAREHOUSE:
7460 VARNA AVE NORTH HOLLYWOOD, CAL.
Mail to. BOX 3007-E, NORTH HOLLYWOOD, CAL.
POplar 5-1810
Phones: STanley 7-0406

Telegraph: WUX, NO. HOLLYWOOD
Cable: ARROWSALES. NO. HOLLYWOOD
CENTRAL WAREHOUSE 8 SALES SHOWROOM
2441 S. MICHIGAN AVE., CHICAGO 16, ILL.

OTHER WAREHOUSES IN:
Atlanta, Ga San Antonia. Tex., Pasco, Wash.,
Sacramento, Cal.. Burbank, Cal., Los Angeles, Cal.

July, 1956
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ELECTRON ICS

SEARCHLIGHT SECTION

TUBES

SAVE ON
S0.90
0A4
OA4WA.... 3.00

0A3/VR75..
OAS
0132

OB2WA

063/VR90
0C3/VR105 .
OD3/VR150.
.

.

2142
4./48

.65 2.154
3.00 2J55
.85 4156
.65 4./61

1

N38A

N42
1 N46
1N54
1N63
1 N69
1

1P22
1P28
1W5

1Z2
4AP1
4AS15
4844
2C33
2C35
2C39

2C39A
2C42
4C43
4C44
2C46
4C51

2C52
4C53
2021

2D21W
2E24
2E25

2E26
2E27
2E32
2H21
2.131

2.132

4J33
2.134
2.136

21(25
21(26
21(28

2K33

2833A
2K33B
21(34
21(35
21(39
21(41

2K42
21(43
21(45
21(46

2K47
21(48

2K50
21(54
21(56

2X2A

THIS IS ONLY

3AP1
3644
3B44W
3826
31349

3C44
3C43
3C47
3C31

A

3021
3E29
3FP7A
3130
3K22
3K30
4823
4831
4C47
4C48

4(35
4E27
4J22

4)29

434
4.142

4)50

452
4X150A
5BP2A
5CP1
SCP1 A

5CP7A
5CP11 A

5C44
5JP1 A

51P4
SJP4

RH -507

.35

2X2

3C33
3C45
3DP11

40.00 5MP1
3.95 WE-4848
6.00
.. 3.95 WE-485A.... 5.00
35.00 5NP1
1.25
25.00 5R4GY
.. 2.20
287-A
35.00 5R4WGY..
2.75
HF -300
22.50
1.00
50.00 6AK5W
15.00
6.50
14.50
14.50
11.00
45.00
25.00
120.00
60.00
110.00
85.00
175.00
100.00
100.00
110.00
110.00
30.00
200.00
90.00
75.00
200.00
7.00
50.00

2K22
2K23

.65
8.00
.40
.65
1.75
.40
6.50
9.00
1.00
2.00
4.00
5.00
.80
.75
2.50
4.00
10.00
10.00
9.00
.50
6.00
3.00
3.00
10.00
.75
1.25
2.00
1.75
3.25
.60
1.00
85.00
15.00
12.50
14.50
14.50
12.50

WL -456

5JP5
51P11

6.50
9.50

A

1.00
2.95
1.00
5.00
3.50
5.50
60.00
4.00
1.00
1.50
8.06
7.00
6.00
3.00
8.50
2.50
35.00
150.00
100.00
5.00
20.00
5.00
25.00
17.50
8.75
35.00
35.00
50.00
25.00

.

.

.

4.00
1.25
1.25
3.25
1.95
3.50
2.25
1.50
4.00
2.75
1.00
15.00
15.00

.

.

5"

S17.95

9.75
8.75
-.12.00
20.00 WE -355A..
4.00
10.00 WE-356B
2.00
OK-181
15.00 WE -359A..
1.50
WL -200
75.00 368AS
1.20
25.00 WE-388A.
204A
4.50
25.00 WE -393A.
207
3.00
211/VT4C . .50 WE-396A.
2.75
414E........:15.00 403/5591
WL -418......15.00 WE-403A.... 1.50
.12.00
.
.75 WE-404A
RX-233A

VT158
FG-166
FG-174
HF -200

.

.

.

.

.

.

.

.

EG -435A

.

.

.

.

WE -249B
WE -249C
250-TL

.25.00
55.00
150.00
2.50
3.00

12.50
WE -251A . . . .39.50
WE -454A. . . . 7.95
WE -454A. . . . 3.75
FG-458A
FP-265

FG-271

. .

.

.90.00
20.00
25.00

471A........10.00

e

407A
408A

. .

.

.

.

722A
723A/B
725A
726A

.75

808
809

2.25

.

.

.

5. 50

.

.......

7268
726C

730A

2.75

GL -414

7S0TL
99.50 800

WE-416B

40.00

1.75
417A
WE -417A. .12.00
7.00
WE-421A .
WE-444A.. .10.00
8.50
WE -423A..
WE-428A ... 40.00
GL -434A . . .10.00
WE -438A.. .40.00
1.00
446B
.

.

.

.

.

7.00
.

807W

.

.

. .

7218

.

.

.
.

.

.

. .

.

r

tir'sh

811..

...

TUBES
2.90
3.50

5647.

813..... ...10.00

5654
5656
5657
5663
5667
5670
5675
5687
5692
5693
5702
5703
5718
5719

812A

.

814

8498
830B

1.35
1.50
8.50
5.00
8.50
.50

832A

4.75

.

815...... ...
828
829

834
836

7.00
1.50
.70
1.50
4.00
17.50
8.00
4.00
15.00
.90
1.35
1.00
35.00

838

842
845

849
851

852
861

865

872A

5.00
1.40
1.00
7.00
125.00
1.50
125.00
1.50
10.00
3.00
5.00
4.50
1.50
1.10
3.00
2.50

.

5651

RK -5741....150.00

5725/6AS6W 2.25
5726/6AL5W .60
5727/2D21W 1.30

1.90
5744
2.50
5750
1.30
5763
GL -889A....50.00 5768
30.00
75.00 CK-5787
889RA
4.95
902A
2.00 5814
.80
2.00 5819
902P1
29.50
2.00 5825
905
7.95
4.00 5829
917
1.00
919
2.00 5837
60.00
1.00 5840
927
4.50
2.50 5844
931A
1.50
4.00 5851
935
4.00
957
.35 5852
Q
.35 5854
958A
Q
1.25 5876
959
11.50
.35 5879
991
... 1.25
.35 5893
CK-1005
10.00
.45 5896
CK-1007
5.00
3.50 5899
1603
5.00
3.25 5902
1620
6.00
1623
1.75 5932
4.00
1.00 5933/807W
1624
4.00
.30 6005
1625
1.75
4,50
.25 6021
1626
55.00
1.40 6037
1631
30.00
.75 6044
1636

884
GL -889

.

.50
717A
740AY-EY...35.00
721A
.75

8.50
3.50
7.00
15.00
15.00
7.50
40.00
1.50
.35
2.00
2.00
9.00
6.00
6.00
1.20
2.00
1.25

.

. .

.

.

.

.

SALES CO.

1956

KU -610

SPECIAL

A PARTIAL INVENTORY.

-July,

ML -531

WE-300B
GB-302
304TH

.

Thousands of other types in stock. Send us
your requirements. RECEIVING TUBES! We
Standard
Carry a complete line in stock.
brands only.

ELECTRONICS

527

59.50
1.95
25.00
22.50
4.00
3.50
10.00
10.00
5.00
20.00
25.00
2-50

5.00 KU -627
5.00 KU -628
6AR6
8.00 648P1
6AS6
6F4
. .
304TL
8.95 WL -652
6.14
WE-305A.... 2.85 HK -654
6J4WA
307A#RK75.. 1.00 WE-701A.
61(4
WE-308B
12.50 702A
.50
6J6W
WE-310B
3.00 WE -703A.... 1.25
6S1(7W . . . .
WE-314A.... 2.00 WE -704A.... 1.50
6SU7GTY.. .
WE-315A....40.00 WE -705A.... .75
6X4W
.50 706AY-GY . .10.00
WE-316A....
12DP7
12GP7
327A
4.00
3.50 707B
3.95 WE -336A.... 5.00 WE -708A....
FG -17
.75
4.00 WE -338A..
RX-21
5.00 WE -709A.. .. 1.50
7C44
90.00
WE -349A.... 6.00 714A
..10.00
3.00
HK44
20.00
WE -350A.... 2.50 714AY
2.50
RK -48A
1.75
2.50 715A
40.00 3508
D-42
4.00
5.00 715B
HK -54
2.00 354C
25.00
OK-59
25.00
OK-60
RK-60/1641.. 1.35
!
2.50
RK -61
20.00
OK -62
DUAL GUN TUBE
HY-65
. 1.00
RK -65/5023.. 7.50
Long persistency face, P7 screen.
Value at $200.00. This tube has
FG -67
.14.00
been rejected for military use.
HY-69
2.50
RKR-72
.50
Fully Guaranteed
RKR-73
.50
ML-100
50.00
VACUUM CAPACITORS
100TH....... 6.50
6 mmfd. 32 KV.... 8.00
FG-105
15.00
50 mmfd. 32 KV.
8.00
2.95
F-123A
75 mmfd. 20 KV....10.00
12.50
F-148A
Also Other Values!
10.00
FG-154

6AN5..._...

..99.50 OK -243
50.00 OK -249
20.00
5.00
2.00
7.50
8.00
9.50
27.50
19.50
6.00
6.00

GUARANTEED

464A

. .

2)62

.65

1.50
1.00
2.75
1824A
12.50
1.25
11326
11327
10.00
1E132
1.00
4.50
1835
4.00
1836
2.00
1840
4.00
11342
7.50
11345
5.00
11347
6.75
1851
4.00
1862
20.00
1663A
1021 /SN4. . . 5.00
1.50
1 N43B
3.00
1 N43BM
2.50
1 N43C
2.50
1 N45.
3.75
1 N46
6.00
1 N28
2.50
1N31
ELCI B
1822
1623

WE-474B
1.00
WE -484-A... 5.00

50.00
35.00

.90 2)49
3.75 4150

TUBES

BRAND NEW

801A
802
803
804
805
806
807

6046
1.35
CK-6050
65.00 6096

1641

1945
4000T

150.00

2050

1.00

2051

.65

9.00
R-4330
R-4340
Q
1.50
5517
5551 /FG471 45.00

.75

2.00
1.50

6100/6C4WA 2.25

6111....

6.50

.

125.00

6116

6130....

7.50
3.00

6147
6177
6211

49.50
1.50

5553/
8002R...
FG458A. .90.00
5559/FG57 .10.00 8005

15.00

.

4.95

.

125.00 8012
5591/403B... 4.75 8025A
5611
65.00 9001...
5634
6.50 9004.......
5636
4.00 9003

1.00

5586

.

5639

8.00 9005

.

.

2.00

.

.85

.55
.

1.10
1.50

CHECK WITH US FOR YOUR REQUIREMENTS

ELECTRONICS
Dept. 15
1108 Venice Blvd
Los Angeles 15

All

prices F.O.B. Los Angeles, subject to
change without notice. Minimum order $5.00.
Check with us for items not listed.

California
421

SEARCHLIGHT SECTION

CONSISTENTLY

.

.

.

:QUALITY ELECTRON TUBES

0
OB3/VR90...5

.85

C3/V R105.
.75
0133/VR150.. .75
VG -1A
20.00
1824
4.95
1824A
15.00
1626
1.25
O

.

1827
1B32

10.00
2.00
3.50
3.75
20.00
1.60
1.25
1.50
.45

1835 ..
1636
1663A

NUID/868
1N23B
1N34

1N35A

1.25
.75
.40
.85
.55
.85
.70
.85
.45
.60
.. 1.60

1N38
1 N48
1N52
1N54

1N56..

1N64
1N65
1N67
1N69

1070.

.

.,

1N81

.

...

1.25

1P23

21

1.90
1.50

11Pe22

50.00

250

1Z2

55

CL/2

19.90
2.50
9.00

2C35

2C39A
G L-2C39B ..27.50

C40........

2J54

21(25

2K30/410R..95.00
125.00
95.00
95.00
35.00

21(33

21(34.
21(41
21(45.
21(47.

...110.00

2K55.
....15.00
2X2A
.. 1.25
3823 RK22. 3.30
.

3B24

3824W
3825
3B27
3829

3BP1........

EL3C/4824
3C23
3C24/24G..
3C31/C1B

C

51/396A

.

.

.

ó21 W

2E30
E35

2349..

1.95
1.95

......40.00

.

.

0A

.

05

33P01
38.88
3K21
200.00
4-6SA (Sure) 16.50
4824/EL3C . 4.50
4825/EL6CF. 8.00
8.50
4E27
4E27A
(Sure)
11.00
4J21
77.50
4136
75.00
4150
149.50
.

4X150A

4(X150G)

(Surn)

5021
5FP7

22.50
32.50

4)6500A50.00

4X500F
65.00
(Burn)
3.95
5BP4
....19-10
5C22.

7.95
1.20
11.00
6.00
10.00

5JP4
SJPS
5LP5
5MP1
5RP4A

2.95
9.95
.75

OAKS

6AQ5W/6005 ,1.95

********
4PR6OA

1.50
5.00

5.00
3.50
5.50
1.50
4.50
4.50
1.75
1.40
3.95

3C

.

9.50
3.25
10.25

45.00
35.00
12.00

2J61A.

AT SENSIBLE PRICES
BOXED
1st QUALITY

UNUSED

GUARANTEED

$5000
********

6BA6W/5749. 1.25
6C4 (Jan
Boxed). ,.. .20

17.00

EL6CF/IB25 8.00
7.75
6021.
2.50
2.25

6F4

25.00

01461

25.00
2.75

R

RK61

100TL(Surp) 14.00

371 B/ VT166
373A
374A
387A
391A

120 -NB

356A/2C51

Fcii2

245A..

200.00
.20
2.60
1.50

12C8
FG17

P 23/868

24G/3C24

1.R

75

770

FG32A
35TO
V-45

4.50
2.45
700.00
8.00
4.00

VC50/32
HKS4

HK253

271*

705A

7078
708A
709A

7156
717A
719A

721A..
723A/8

418*

420A/5755
421A/5998

422A.

800
803

BOS

806

95.00
36.70
50.00
2.75

12.50
16.00
5.25
7.00
10.00

U E577...

10.00
22.00

OVER

1.20
2.85
2.25
3.00
1.50
1.00
9.00
8.50
6.00
1.25
.70
5.00

807W/5933

CK503AX
559..
G L575A

.90
2.00
5.00
7.50

807

42:08
1.00

GL451/8020

7.85
20.00
20.00

726B
726C

829B
832A
837

(Klystron)

.85
1.15
3.50
4.00
2.00
1.75
3.00
.35
11.00
.75

CK707

707A..

410R/21630
416A

417A/5842

50.58

.50

815
816
828

838
845
851
860

5.00
3.00

86

1

1:55
1.25
2.75

68%PJ23

872A
872A (GE)
874
876

889RA

.60

125.00
80.00
2.75

891
902

1000 TYPES IN STOCK

.

.

.

SELENIUM RECTIFIERS

Voltage

5692
5693
5696
5702

5704
5718 (Lone

750 -TL

Ids)

(Sure)

$50.00

5719) (Lena

********

5883
5890

10.00

6.00

5894/AX9903 19.00
4.50
4.00
4.75

5896
5899
.90 5902
1.65 5906
1.90 5915

15.00

.50

5932/6L6WGA 5.00

2.50 5963
5.00 5965

Ids)

2.00
150.00
1.95
1654
2.95 5725/6AS6W 2.75
1680
2.50 5726/6ALSW
.60
2.20 5727/2021W 1.40
1684
5517
1.35
1.25
5551/FG271. 37.50 5744
WL -5553/655 90.00 5749
1.25
5590/401A
2.80 5751
1.50
2.75 5763
1.20
5591/403B
1.60 5780
185.00
5610
5783
4.50
56343 /S0828E
7.80 5787
6.50
5.00
5636A
2.75 5794
185.00
5637.,.....
5.50 5795
5638/513828A 3.10 5802
4.75
5812
1.00
5639
6.50 5814
.80
640/SN947
5641
6.00 5814A
1.60
4.00
5642
1.00 5814WA,
5643
6.00 5820 (lean) .185.00
5643(San)
5.00 5825
7.95
1.00
5644
8.50 5829
5645
6.00 5829WA
3.80
4.50
5646
6.00 5840
1.40 5842/417A
10.00
54/6Á1(5W
1.40 5844
2.00
4.50 5847/404A
5656..
10.00
5721
5722

,

90

1.50

5977A
5993

5990/421A
6005/611Q5W
6038
6046
6073
6080
6095
6096
6097
6098
6099
6100
6113
6161 (RCA)

6186

%h

OVER 60% OFF

.

ae...

THE M. R.

NEW Surplus
for Labs! Export!

Industrials!
Medicine!
Close! Circuit
TV!

Ideal for labs, industry.
prisons. TV technicians,
n pools, medics -"mechanical eye" for closed
,irouit TV. 1848 Iconoscope, 6 -stage video ampli Send for
and clipper. THE REAL THINGI
complete technical data.
SOLD AT
Flint THIN OF REAL VALUE!

MarióSales Co.

Office.Warehouse: Dept. E7, 503 N. Victory Blvd.,
BURBANK, CALIFORNIA

GOVT SURPLUS

1.50
1.90
1.40
2.00
70.00

8008/872*
8013A
8029 (Surp)
9002
9003
9006

1.40
12.00
12.00
10.00
18.35
3.95
3.95
1.25
.65

1.35
.20

WRITE!

U.

S.

Dept. 75-E

29.00
95.00

L.M. frequency meter
75.00
Weston Model 796 megohmmeter
45.00
65.00
G.R. model 726-A VTVM
150.00
L&N Hoops Conductivity Bridge
59.00
G.E. Const. volt Transf. 115V-500 VA
39.00
C.E. Const. volt Transi. 115V-250 VA
TBW-4 motor Gen. motor 3 HP; 115/230V 1
Ph. 60 cy. Generator 120V. 1 Ph. 800 ny.
9.8 amp. -14V DC at 20 amp
75.00
TBW-RBM gas Gen. 120 V. 1 Ph. 800 cy. 9.9
125.00
amp. & 14V. DC 20 amp
75.00
B. C. 375 with 5 Tu's & Ant. tuner
B. C. 923-A F.M. Receiver 27.38.9 Mc 45.00
B. C. 924-A F.M. Transmitter 27.38.9

45.00
45.00

Mc.

Motorola FM Trans. 30-40 Mc 110V

ALGERADIO
ELECTRONICS CO.

\

--l t)1 lXl'(llirl'

4.75
.75
1.40

LOOK HERE!

236 N. Franklin St.

Beverly Hills, Calif.

U. S.

1.65

5

6211
6263
6264
6350
8002R

90-140 volts

RCA TV CAMERA

4.90
3.00

6189/12AU7W 2.S0

B.C. 221 AA & AH Frequency meter

COMPANY

1.95

Model LAD UHF signal generator used with SP
or SP -1M radar equipment
$95.00
1.208 FM Gen. 1.9-4.5 & 19-45 Mc
75.00
Model 78B 15.25 & 190-230 Mc
65.00
Type OAN Sig. Generator 200-2000 KC 45.00
TS -127: U Frequency meter 375-725 Mc 75.00
G.R. 400 cy. varlac type 60 AU5-1.
19.00
Model 59 Hickok, 400 cycle meter 350-450 cy.

.

O. Box 1220-B

1.60
4.50
10.00
5.00

Phone: WAlker 5-7000

the factory price of a 1 -input
2,000 VA unit! And here's another bonus! This Air Forces
2,000 VA overstock, Solo Cat.
inputs! 90has
1No.25
60 cy. or
125 V.,30768,190-250 4
50 cy. Isolated secondary is constant 115.0 V. ± 1% from noload to full -load of 17.4 amp. So, if you choose, use
it as a 220:115 V. step-down. And slash $147.50 off
the factory 1 -input price!
Brand new in original wood box. 4 cu.
$91e50
ft. Ship. wt. 254 lbs. F.O.B. Pasco,
Wash. Only
(EXPORTERS: Note choice of 50 cycles.)
P.

422

********

5691

512 Broadway, N. Y. 12, N. Y.
"Call day or nite-24 hour phone service"

SOLA'/'

tine

5675
676
5687

11.57
8.55
1.40

STACKERS

BARRY

A 8ARCA/N FOR YOU

n

6.50
.35
.75
2.35
1.75

5879

5876

ELECTRONICS CORP.

--

Terms: FOB-NYC-25% Deposit with order
o rsend full remittance to save COD charges
D & B Rated Firms (F212 or Better) Net IO
days. CABLE: BARRYLECT, N. Y. TELEGRAPH:BARRY ELECTRONICS, FAX. N.Y.C.

Fluctuating

.

K-1007
CK1026
C K-1301
C

5864.....

5881/6L6WGB 2.35

&

Write for free catalog.

End

5672

black or plain glossy white. Both types with new partitions that meet
Goverment specifications. Specify white or colored when ordering.
FOR PRICES AND FREE SAMPLES -WRITE ON YOUR LETTERHEAD
Super gloss red

BARRY-DIRECTRON

111

2 SO

1.5

958A

TUBE CARTONS

We stock complete line of:

1.25
1.10
1.00
8.65
1.25
2.75
4.75
4.00
4.75

1.65 5663
1.50 5670

918
927

WL653B....110.00 931A
13.00
932
GL673
2.75
5N947/5640
701A... ....

** **** **
417A

15.00
6.00

AND MANY OTHERS!

2.75

WRITE FOR COMPLETE LIST

WL6S1/5552

811

4168/6280

1.75

313CC
WE315A
(575A)
337A

1.25

12.50

450 -TH
$47.50

2.50
2.00
15.00
10.00
3.50
45.00
6.50
45.00
10.00
2.00
3.50
8.50
3.00

.60

31111

3.00

********

27.5Í

30árÑ(SurO) 8.15
304TL(Surp) 10.50
307A

50

2 50

OAKS)

255.00

227A

274B
275A
276G
287A

8021

.

1/VT4C....

266B

18.50
1.50

.

3

403A(WE4038/5591
404Á/5847

210
F-201A.
Q14202

10.00
3.25
4.95
3.00
2.75
15.00
10.00
1.75
.90
3.00
4.00
4.00

394A

255:058

QK181

2.35

5881

11.00
40.00
5.00
1-75

VXR130

7C30.... .. 65.00

ELC6M
65N7W

359A...

FG98Á......2Ó.88
100R(Surp).. 2.00

5.00

6L6WGA/
5932
6L6WGB/

350A
355R
355A
357A

RK65/5023. 7.50
RKR-72
.50
RKR-73
.50
E -83-F
2 75
90-NB
12.00

246A
249A
251A

6164

339*
347A
348*

K60/1641... 1.35

FG105

Surn

6C21

QK60

Hempstead, N. Y.

IF THERE IS

Anything you want
that other readers of this paper can

-

supply

_

OR
.

Semler Industries Inc.
6853 lankershim Boulevard

North Hollywood, California, U.S.A..

Something you
don't want
that other readers can
tise

it

use,

adver-

in the
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AT-68/UP

3

WAVEGUIDE

Cm Horn with type N.

feed for receiver measurements, etc.
$7.45
New
ROTARY JOINT (APS-6) Sperry PT
#658275, 180 deg. rotation, choke -

to-choke. Has "Built-in" Di -Coupler, 20 DB, with
$22.50
N" Takeoff
PARABOLOID DISH, 18" diam. Spun Aluminum, 8"
$4.95
Focus. For AN/APS-6
3 CM. DIPOLE and Feed Assembly. (May be used with
$5.00
above dish.) 8 inches long
$5.50
long,
Cover-to-Cover
FLEXIBLE SECTION 9 in.
ROTARY JOINT (APS-6) Sperry 1:P #658275, 180 deg.
rotation, choke to choke. Has "Built-in" Di -Coupler,
$22.50
20 DB.. with "N" Takeoff
$14.50
3 CM. DIPOLE FEED, 15" L. for APS-15
MITRED ELBOW. Cast aluminum, 1)4" x W' W.G.
$3.50
W.E. Flanges. "E" Plane
3 CM. ANTENNA ASSEMBLY: Uses 17" paraboloid
dish, operating from 24 ado motor. Beam pattern: 5
deg. in both Azimuth and elevation. Sector Scan.:
over 160 deg. at 35 scans per minute. Elevation Scan.
$35.00
over 2 deg. Tilt. Over 24 deg
RG52/U Waveguide in 5' lengths, fitted with UG 39
per length $5.00
flanges to- UG40. Silver plated
Rotating -Joints supplied either with or without deck
each $17.50
mountings. With U040 flanges
$15.00
Bulkhead Feed-thru Assembly
$10.00
Pressure Gauge Section with 15 lb. gauge
$17.50
Directional Coupler. UG-40/U Take off 20db
Mag2J41
For
MAGNET AND STABILIZER CAVITY

$24.50
netron
$8.50
90 degree elbows. "E" Plane 2)4" radius
CROSS GUIDE directional coupler U040 output flange.
bend
at one
Main guide is 6" long with 90° "E" plane
end. and is fitted with std. UG39/UG40 flanges.
$22.50
Coupling figure 20DB

CM.-RG48/U Waveguide

10
10CM

ECHO BOX: Tunable from 3200-3333 Mc. For

checking out radar transmitters, for spectrum analysis, etc. Complete with pickup antenna and coupling
$17.50
devices
POWER SPLITTER for use with type 726 or any 10 CM
Shepherd Klystron. Energy is fed from Klystron antenna through dual pick-up system to 2 type "N"
$12.50
connectors
LHTR. LIGHTHOUSE ASSEMBLY. Parts of RT39
APG 5 & APG 15, Receiver and Trans. Cavities w/
assoc. Tr. Cavity and Type N CPLG. To Recvr. Uses
2C40, 2C43, 1B27, Tunable APX 2400-2700 MCS. Sil-

$15.00
ver Plated
BEACON LIGHTHOUSE cavity p/o UPN-2 Beacon 10
$27.50
cm. Mfg. Bernard Rice, each
MAGNETRON TO WAVEGUIDE Coupler with 721-A
$31.50
Duplexer Cavity, gold plated
721A TR BOX complete with tube and tuning plung$12.50
ers
McNALLY KLYSTRON CAVITIES for 707B or 2K29.
$4.00
2700-2900 Mc.
ASI4A AP -10 CM Pick up Dipole with "N" Cables
$4.50
HOLMDELL-TO-TYPE "N" Male Adapters, W. E.
$2.75
#D167284
I.F. AMP. STRIP: 30 MC, 30 d.b. gain, 4 MC Banduses 6AC7's-with video detector. A.F.C.I less

width,

BEACON ANTENNA, AS31/APN-7 in Lucite Ball.
$22.50
Type "N" feed
ANTENNA, AT49A/APR: Broadband Conical, 300-3300
$12.50
MC Type "N" Feed
$7.50
"E" PLANE BENDS. 90 deg. less flanges

COAXIAL R.F. FILTERS
F-29/SPR-2. Iti-Pass, with 1000 mc.
Cut-off. Type "N" input and output.
50 Ohms Z
$9.50
F-41/SPR-I. Hi -Pass, with 300 MC cutoff. Type "N" input and output.
$10.50

50 Ohms Z

F-3/AR 400 MC, lowness 50 Ohms impedance, type "N" Connectors 2014" 1.
$27.50
x l'. " dia.

MICROWAVE ANTENNAS
ANTENNA ASSEMBLY: Uses 17" paraboloid
dish, operating from 24 vdc motor. Beam pattern: 5
deg. in both Azimuth and elevation. Sector Scan:
over 160 deg. at 35 scans per minute. Elevation Scan.
over 2 deg. Tilt. Over 24 deg
$35.00
3 cm. Horn, 1" x 14", with twist and 180 deg bend.
$22.50
With dielectric window
AT49
Conical, 300-3300 MC, 58.9
N FAPR-Broadband
eed
Dlscone Antenna. AS 125 APR. 1000-3200 mc. Stub
supported with type "N" Connector
$14.50
ASI4A/AP. 10 CM pick up dipole assy, complete w/
length of coax and "N" connectors
$4.50
AS46A/APG-4 Yogi Antenna, 5 element array -..522.50
30' Parabolic Reflector Spun Aluminum dish
Focus
$4 8 "
AN/APA-12-Sector Scan adaptor for APS-2 radar
Complete Kit
$37.50
LP -24 Alford loop, for use with glide -path transmitters
(MRN-1), etc. 100-108 me
$32.50
18" PARABOLIC DISHES, spun aluminum. Focus approx. 8 inches
$4.95
10 CM. ANTENNA ASSY. (Airborne). 30" dish with
coax. dipole feed. Focal length is 10í/Z" Horiz. polarization, 350 deg. azimuth. Tilt: plus and minus 20
deg. 28 vdc drive motor, seslyn 0l,00ff
565.00
3

PULSE TRANSFORMERS

VACUUM TUBES

MICROWAVE EQUIPMENT

CM

-

i

$1.20
.45
1P5GT
1P30
1.10
2C21
.35
2C22/7193.. .07
2C26A
.25
2J21A
2.90

3.50
5HP4
19.75
5J23
5.00
6J30
C5B/5C30... 1.10
7C4/1203A.. .18
3.45
9GP7
.10
10Y

2J22
2J26
2J27
2J37
2J29

15R

1AB5

2 50

2.50
3.00
10.00

.45
.15
25.00
QK59
25.00
QK60
25.00
QK61
25.00
QK62
ML-100....47.50
HY114B.... .25
2.50
227A

39/44

18.50
12.50
12.50
9.00
8.25
22.50 268A

2J31

2J32
2J38
2J39
2J48
2J62

5.00

6.75
.50

316A
12.50
355A
5.00
1.75 356B
1.10 WL417A.... 3.00,
23.50 GL471A.... 2.10
2 75
85.00 WL531
35.00 532/1B32... 1.25
1.10 GL559
.75
8.75
4.50 700B

3CP1/51.... 1.75
3EP1

3FP7
4J34
4J38
4J42
6FP7
5GP1

700D

8.75

703A
704A
705A
706A

1.50
.95
.75

706D
706EY
706CY
708A
709A
713A
C -722A

730A
800

9.75
14.75
9.75
9.75
.85
1.00
.65

.90
6.50
.65
.25
.19

801

843

3.00
15.00

860
861

864
876
884
CK1005
1625

.19
.75
1.10
.35
.20
.15
.75
.65

1619

8012
9004

s0

TEST EQUIPMENT
OSCILLATOR TS-47/APR, 40-2000+ Mc.
Fundamental coverage 40-500Mc in two ranges. Harmonics above 2000 Mc. Provides a calibrated (dial
accuracy ±0.7 per cent) H.F. source for testing receiving equipment. Output 3MW or more up to 400
Mc. less on harmonics. C.W., mod. pulse or sine wave
output. Operates on 115/230 60 Cy. or batteries. Part

TEST

$120
of APR countermeasures equipment. New
TS 13/AP. Signal source 9305-9445 mo, 50 microwatts.
Comes with a wavemeter, thermistor-bridge power
irhter, and calibrated attenuator. Oscillator is a klystien type 723/a -b which may be internally (self synch) or externally pulsed. Controls are provided for
IPM operation, variable pulse delay, pulse width and
phasing. Operates from 115 v, 60-800 cps. New $375
TS 235 DUMMY LOAD: Provides excellent impedance
match for peak powers of up to 750 kw. at .001 duty
ratio. Frequency range 400-4,000 mc. Complete with
$150
blower
R34/APR-2. Scan and search receiver; automatically
scans the spectrum 90-1,000 mc and records signals
on paper strip. Can also be used for single -frequency
$295
reception. Operates from 115 v, 400-1600 cps
TS-56A/AP TEST EQUIPMENT. Slotted line test
equipment designed for operation over a frequency of
500-675 MC. Has impedance of 51 ohms. Ideal test
ser for matching antennas, measurement of characteristics of transmission line. With instructions manual.
$95.50
New. Shipping wt.: 41 lbs

POWER TRANSFORMERS
PLATE -115/60
PT-766
PT -034
PT -133
PT -521
PT -913
PT -38-2
PT -87P
PT -876
PT -151
PT -403

PT -078
PT -599
PT -823
PT -973

-INPUT

15KV/30MA
125V45MA (For Preamp)
3140/1570V. 2.36KVA
7500V/.06A. Half Wave
2500V12 MA H'SLD
37.5/40V AT 750 MA
860VCT/230MA DC
1500-0-1500V./400MA
2060VCT/0.175A

Autotrans.-70V/2A
300V/.05MA
40V,/10A.CT
220VCT/75 WATT
160V,/100MA

$47.50
1.15
85.00
59.50
4.95
2.15
4.75
12.75
18.50
1.75
1.85
6.15
2.95
2.15

COMBINATION -115V/60,--INPUT
CT -518
CT -875
CT -127
CT -006

CT -965
CT -004

CT -802
CT -479
CT -403
CT -931
CT -349
CT -159
CT -913A

CT -607 ,f
CT -616 T

MAGNETRON PULSE TRANS. #964: Prim. imp. 30
ohms. 1600 v. pulse. Secondary imp. is 1250 ohms, 12
KV pulse. Turns ratio sec: pri. is 7.5:1. Duty ratio is
$8.50
0.001 at 1.2 user. Bifilar winding 1.2A
4P37: Primary, 50 Ohms 750V, .001 Duty. Sec. 15KV.
$32.50
1000 Ohms Impedance Bifilar 12.6V/2.5A
RAYTHEON WX 4298E: Primary 4KV., 1.0 USEC.
SEC. 16KV-16 AMP DUTY RATIO: 001 400 CYCLE
$22.50
FIL. TRANS. "BUILT-IN"
$22.50
W ECO: D-163247 L'or Modulator of SCR 720
GE #K -2449A
Primary: 9.33 KV, 50 ohms Imp.
Secondary: 28 KV, 450 ohms.
Pulse length: 1.05/5 used @ 635/120
PPS. PK Power Out: 1,740 KW.
$62.50
Bifilar:' 1.5 amps.
GE #K -2748-A, 0.5 usec @ 2000 POs.
Pk. Psvr. out is 32 KW impedance
40 :100 ohne output. Pri. volts 2.3 KV
Pk. Sec. volts 11.5 KV Pk. Bifilar rated at 1.3 Amp.
$24.50
Fitted with magnetron well
K-2745 Primary: 3.1/2.8 KV, 50 ohms Z. Secondary:
14/12.6 KV 1025 ohms Z. Pulse length: 0.25/1.0 useo
@ 600/600 PI'S. Pk. Power 200/150 KW. Bifilar: 1.3
$32.50
Amp. Has "built-in" magnetron well
K -2461-A. Primary: 3.1/2.6 KV-50 ohms (line). Secondary 14/11.5 KV-1000 ohms Z. Pulse Length: 1
KW.
Bifilar
200/130
usec @ 600 PPS. Pk. Power Out:
$29.50
1.3 Amp. Fitted with magnetron well
K35.145 -Pulse Inversion: PRI: 5 KV PK. Pulse Nega Sec: Pos. Pulse, 4 KV; 1 usec. and .001 DUTY
$6.50
RATIO
54J318-1-3 wdgs. Ratio: 1:1:1, 1.10 uh. /wdg , 2.5
$3.50
ohms DCR
UTAH X -151T-1: Dual Transformer, 2 Wdgs. per sectiioon 1:1 Ratio per sec 13 5113 inductance 30 ohR

160-0-160V/70MA, 6.3V/2A, 2.5V/1.75A. $2.15
4.95
1600V/2MA., 6.3V/.6A, 2.5V/1.75A
2.79
900V/25MA PK. 5V/2A, 2V/7.5A
350-0-350V/120MA, 5VCT/3A, 2.5VCT/
4.39
12.5A, 2.5VCT/3.5A
1.95
78V/0.6A, 6.3V/2A
350-0-350V190MA, 5VCT/3A, 2.5VCT/
4.80
12.5A
350-0350V/50MA, 5VCT/2A, 2.5VCT/
3.65
7.5A
22.50
7000V/.018V, 2.5V 5A/17,800V. T
2.75
350VCT .026A 5V 3A
4.25
585VCT .086A 5V%3A, 6.3V/6A
24VCT/1A,
175VCT/50MA, 600VCT/
3.25
90MA
2-2.5VCT/3A, 2-22.5V/100MA, 27V/
2 35
50MA, 40V/50MA
2.65
4.5V/3A, 5.5V/3A, 650VCT/75MA
3.95
2.3V/2A, 85V/.1ACT, 400VCT/IA
45V/.IA,
60V/.1A,
3V/10A, 10.5V/.1A,
.. $3.75
140V/100MA

UTAH X -150T-1: Two sections, 3 Wdgs. per section,
$5.00
1:1:1 Ratio, 3 MIT, 6 ohms DCR per Wdg
68G71I: Ratio: 4:1 Pri: 200V, Sec. 53V, 1.0 usec Pulse
$4.50
@ 2000 PPS, 0.016 KVA
TR1049 Ratio 21 Pri. 220 MR, 50 Ohms, sec. 0 75 H.
$6.75
DCR 100 Oluns
K-904695-501: Ratio 1:1, Pri. Imp. 40 Ohm. Sec Imp.
Passes pulse 0.6 usec with 0.05 usec
40 Ohms.
$8.95
rise

PULSE NETWORKS

$27.50
H-616 10K V, 2.2 usec., 375 PPS, 50 ohms imp
H-615 10KV. 0.85 user., 750 PPS, 50 ohms Imp 527.50
75 tatA, 380 Ohms
KS9623 CHARGING CHOKE: 16H
$14.95
DCR, 9000 Vac Test
H-605: 25 KV, "E" CKT. 1.5 usec. 400 PPS. 50 Ohms
$62.50
Impedance, 5 sections
7 -5E3 -I -200-67P, 7.5 KV "E" Circuit, 1 microsec, 200
$7.50
PPS, 67 ohms impedance 3 sections
7.5E4.16-60. 67P. 7.5 KV "E" Circuit, 4 sections 16
$15.00
microsec. 60 PPS. 67 ohms impedance
7 -5E3 -3-200.67P, 7.5 KV. "E" Circuit, 3 microsec.
$12.50
200 PPS, ohms imp. 3 sections
H-616 10KV. 2.2 user., 375 PPS. 50 ohms Imp. $27.50
H-615 10KV, ± ii -wc., 750 l'TS, 50 ohms imp. $27.50

e

11

DYNAMOTORS
TYPE
BDAR83
35X-059
DM33A
B-19

OUTPUT
VOLTS AMPS PRICE
$6.50
.150
375
4.35
405
.095
3.95
.250
540
6.95
275
.119

INPUT
VOLTS AMPS
14
19
28
12

3.8
7

9.4

500

DA -3A

28

PE 73 CM

28
14
18

BD 69
DAG -33A
BDAR 93
$

2.8
3.2
3.25

Less Filter.

*

t Used, Excellent.

PE

94

150
14.5
1000
220
450
375

19

28

.050
3.95
.260
.010
5.
17.50
.350
8.95
.08
2.50
.06
5.76
.150
Replacemen' for PE 94.
300

10

$5.95

Brand New

INVERTERS
800-IB Input 24 vdc, 62 A. Output: 115 V, 800 cy. 7A.
$18.75
phase. Used, excellent
PE -218H; Input: 25/38 vdc, 92 amp. Output 115V 300/
$32.50
500 cy. 1500 Volt-ampere. NEW
PE206: Input: 28 vdc, 36 amps. Output: 80 V 800 cy.
$22.50
500 volt -amp. Dim. 13 x 51/0 x 1012. New
EICOR-ML 3011.5. Input: 13.75 V: 18.4A. Output:
$59
115 V/400.x, 3eb, 0.95 PF 100 VA. New
PU 7/AP, Input: 28 vdc/I60A. Output: 115 VAC, 400...,
500 VA.. 21.6 Amp. Volt, and Free. Reg. Used,
1

$75

Exc.

I. F. AMPLIFIER STRIPS

Model 15: 30 Mc Center frequency. Bandwidths 2.5 lIc.
gain figure: 65 db. Uses 5 stages of 6AC7's. Has D. t'.

Restorer and Video Detector A.F.C. Strip included.
$17.50
Input impedance: 50 Ohms. Less tubes
Miniature IF strip, using 6AK5's 60 Mc center
Freq. Gain: 95 db at Bandwidth of 2.7 Mc. New.
$15.00
Complete with tubes

60 MC,

THERMISTOKS
D-164699 Bead Type DCR, 1525-2550 Ohms @ 75 Deg.
F. Coefficient: 2% Per. Deg. Fahr. Max. Current 25
$1.00
MA AC/DC
D-167332 Bead Type DCR is 2525-2550 Ohms. Rated
$1.00
25 MA at 825-1.175 VDC
D-167613 Disk Type DCR: 355 Ohms @ 75 Deg. F P.M.
$1.00
2.5%, 1 Watt
D

66228sk

7120Fs
100164Ó

Ohmse@

60°F. 4220
.0
Ohms @ 120°F
F$1030590

COMMUNICATIONS EQUIPMENT CO.
MAIL ORDERS PROMPTLY FILLED. ALL PRICES F.O.B. NEW YORK CITY. M.O. OR CHECK. ONLY SHIPPING SENT C.O.D.
RATED CONCERNS SEND P. O. PARCELS IN EXCESS OF 20 POUNDS WILL BE SHIPPED VIA CHEAPEST TRUCK OR RAILEX.

343 Canal St.,NewYork
ELECTRON ICS

-

July, 7956

13,N.Y. Dept.

E-7

Chas.Rosen Phone:CAnal6-4882
423

SEARCHLIGHT SECTION

*TUBES

ALL FAMOUS ADVERTISED BRANDS ONLY

TUBES

RMA GUARANTEE -From 10% to 95% Below Manufacturers Price -Look and Compare
Special Prices to Quantity Buyers. Most of Our Tubes are Jan. -95% are Or ginal boxed
Type

Price

AB/150

51.99
6.35
.49
7.99

C3J
CSB
C6J

CRP RKEF-50
.

.

1.99
.80
.29
39.50

F123A _ 5.99
FG17
4.50
FG -105 12.99
FG -154. .14.99
HF-100
K-24

7.49
3.69
3.99
.69
3.49
1.70
1.00
.39
1.88

H

HK -54
HY-1148
KU -610
HV -65

REL-21
RK -34
RK -59

Typo

1.69

1624

5

1B29
1P30

Price

2K33A

99

59.95

2/(41

9.95
1.99
1.10
3.99

72.50
32.50

21(45

21(54.
2K55
6.44 2V3/G

2AP1

E1148

.

Price

2A4/G

EC1

E M-3 G A

Type
1622

2AP1A

7.99

2C22
2C26
2C26A
2C33

9 50
1.39
.34
.89
.69

2X2
2X2A
365

189

2622
2BP11

8.95

.39
.39
.49
.69

3AP1

5

3622
3B23

2C39.... .4.99 2824
2C39A.
11.50 3B24W
2(40
10.99 3625
3627
2C42

2C43.

.75

539

2C44
2C46

.

1.35
7

2021

5CP11A
5D21
5FP7
51

1HP4

SJPd
5332
5333

Price

25.00

12GP7

12.95
1.25
.39
2.99
1.19
.89

14.99
6.99
3.99
2.49
16.99
14.99
65.00
7.99

5LP1
5NP1

5R4WGY
6C21
6AC7

Brands such as R.C.A., G.E., Ken -Rad. Sylvania, Tung -Sol and Raytheon.

Type

12.49

SCP1ASCP7

-

Price

13.99
6.99
9.19
19.95
.64

15E
15R

26A7/GT.
26C6

2807
9LP7
10V
12X3

5.Óó

.39

1.59

24R
35T

35TG
536

89-B2

1.89
4.99
7.25
2.29
24.50

100TH

4.95

3.99
3.49

4.69
2.99

1N21

CRYSTAL
DIODES

6.15
1.29
64.95
5.99

3C21
3C22
3C23

49
90

.69

1.49
3.25
2.99

4.99

3628
3BP1
3BP1A

.. 1Ó 99

95

TYPO
0C22

IN216..

.19
.55

1N226

.49
.49

99

1N23A

Type

Pries

282A

6ná9

86A

282

304TH
304TL

35.00
3.55

7.25
7.50

7076

3

85

714AV

1

310A
316A
329A
347A
350B
354C

388 A
394A

1N34A

719ÁY/CY/
'69
EY/DY
29.75
14.65
720CY/DY/

851
860
861
864
865
866A
869B

4.69
3.88
2.99
14.95

715C

7156..

EY

29.75
1.49
8.45

7216

199

1.10
3.55

723A/BT21B

.41
.64

725A

8.99
1.15
1.45

724A
724B

69

IN34

áó sB

2.99
1.69
.96
24.95
2.65
6.45
14.50

708A
709A
713A
715A

WL -417A 2.74

95

99

3

726A

9.50

Price

Price Type

Type
ß32A
833A
836

3.69.99

2.99

1N23B
1N26
1N27

Price

707A

10.00
13.95

307A

Type
706DY

829
7.49

.79
.59

16321630

1642
31.50 1644
1.99 1806P1
1.99
3.50 2656W
.59 2051
.49 5651

B37

á
841
843

1.39
.48
4.99
2.45

.76

1.39

5654
16.50 656
3.49 5670
19.00 5686
87
.69
.49 5702

140

5703
5725
5726
5744
5751
.90 5763
1.00 5814
1.10 5851

1.19

9

GL -072A

872A
876

1.19
30.00
2.49
1.29
1.25

7

884
rill
885

3.25
2.20
1.79

5702W A....

29
1.19
3.10

1.99
1.00
.91
2.10
1.25
1.39
3.25

LARGEST SURPLUS DEALER IN USA
R

K-60

.

.

.

RK -61

.1.99 2E24
3021W
3.50 2G22

RK -65//5023 14.99
RK -73
.69
RX-233A
.69
VT25/10
.49
VT2SA/18Y
.39
VT67/30 Spec .26
VT-158
17.50

2J21

1632 532A..

2J33

VU -111

.19
.99

OK -59 .29.50
OK -61 ..32.00

lSr1-105
VR -78
VR -90
VR -105
VR -150

0A2
OB2

99.00
.89
.89
.79
.79
.74

.89

3C24
3C28

2.49
1.39
2.29

2J21Á.

4.95

2322
2326
2327
2330
2131
2J32

5.99
14.50
14.50

3E29
3EP1

3FP7
3GP1

1350
13.50
133

3H31217

14.06

4C2ß
4E27

9 60

21(22
21(23
21(25

SAPO

14.50
16.50
18.99
29.50

2/(28

49.95
.95
.49
4.69
8.95
35.50
9.95
3.95
2.49
8.99
2.99

4A-11
4B36
4C27

39.50
16.40

2J62

99

6.25
2.25
4.99
1.88
10.25
1.88
2.95
3.95

3CP1

2.50

2149
2161

8

3023
3DP1

4.99

2134
2138

1.50
5.95

3C33
3045..

2.99

5BP1

5BP1A
5BP4

FAY-BILLG
CO DEPT.lE1

418 Broome St., N. Y. 13, N. Y.
Telephone CAnal 6-8404

115 V. 60 CYCLE BLOWERS:

-

-

left: 115 VAC 60 Cycle
SINGLE TYPE
100 CFM
2-1/}" intake; 2" outlet. Complete size: 5" x 6"

10At

-

$8.95
No. IC939
115 VAC 60 Cycle DUAL TYPE
-100 CFM-4" intake; 2" Dis.

- Complete

Each Side.

8" x 6"
No. 1C880

size:

$13.95

VAC 60 cycle COMPACT TYPE -108 CFM: Motor built inside squirrel cage; 4-1,4" intake; 3-1/2" x 3"
Dis. Complete size 4-$4" W x 8-$4" 11 x
$14.95
8-1/2" D -No. 2C067
115 VAC 60 cycle FLANGE TYPE -140 CFM; 3-1/1
intake; 2-$4" Dis. Complete size: 7-$4"
W x 7-1/1" H x 6-1/2" D -No. 1C807
$13.95
115 VAC 60 cycle FLANGE TWIN -275 CFM; 4-W'
intake: 3-1/2" x 3" Dis. Complete size: 11-3/4" W x
2-1/2" 11 x 8-1/16" D
$21.95
No. 2C069
115 VAC 60 Cycle BLOWER -200 CFM; 4" intake;
3" a 5" outlet. Overall size: 8" x 7" x 6". Bodine
Motor NSI-33. Removed from New
Equipment #BOD-200
$14.95
115 -VAC 60 Cycle BLOWER -100 CFM; 3-1/2" intake; 2" outlet; Rd. Flange with Flap Director.
Overall size with bracket: 8" L x 6-$4" W x 7" II.
Removed from New Equipment. Diehl
Motor FB -2106-6 No. FDBL-2106
$6.95
Same as above, but with 12 -Curved
Director. No. CDBL-2106
$7.95
115

-

OTHER BLOWERS:
12/24 VDC-AC CAST ALUMINUM BLOWER -100
CFM-3" intake; 2" outlet. Shunt Motor 4" a 2",
3000 RPM @ 24 VDC
$5.95
6 VDC SINGLE-100 CFM-No. 6100-USED: $4.95
24 VDC DUAL -20 CFM-Min-No. 2420
$7.95
10 CFM BLOWER -27.5 VDC: 1/100 HP; 7000 RPM:
Oster Motor C2BP-1A; L -R Mfg. Co. Bakelite Blower
#2-Overall Size: 3W' x 41/".

Price
Same as Above,
Price

12

VDC operation

-

$5.95
$ 5.95

CYCLE -10

CFM-Eastern Air Devices
Motor J31A-7200 RPM. 1/100 HP. L-R #2 Blower
Asst'. Overall Size: 4-1/2" a 3-1/3". No. 3110....$5.95
115 V. 400

CFM BLOWER -28 VDC. 6 A; 5000 RPM. Pioneer
Motor SS -2345. Aluminum Blower Housing-Overall
Size: 4-1/2" x 3-1/4".
10

Price

NEW LIST:

$5.95

Write today for FREE New
Listing of many, many items!

6AC7W
6AG

.79
1.19

54

66145W1.35
6AN5

2.12

6AR6

1.49

6AS6

6AS7/G
6BM6
6C4
604
6F4
614
6.14W

2.49
39.60
.49
2 99

2.99
2.50

3.75

6.96W129
61(4

3.99
1.45
9.99

6X4W
7BP1
12A6

12AT7
,85
1241117.76

203A

5.99
1.99
3.99
49.50

2056

205D
207
211

.72

215A
217A
217C
221A
233A
242C
2498
249C

3.25
2.99
4.99
3.99
1.19
8.00
2.99
3.99
24.95
13.95
4.99
3.39
5.99
3.90
13.50
12.99
5.95

250TH
250TL
250R
2536
259A
264C
269A

2716
274A

2746

1

79

GL -434A

6.66

149

446A
146B

7268
726C....

V/B V /
1.79 728c A/
CY DY/
WL -460
8.99
FV/GY
WL -464A 4.25 730A
., 1.25
471A.
.

CK-508AX
CK-521AX
527

1.10
1.10
14.50

WL -530 .19.50
WL -531

532A

70ÉA/B/C/D/
792Á
703A

704*

705A
706A
706B
706C

6.25
.49

800

801A
802
803
804
805

`::25
1.90
1.59
1.25
6

75

14.50
17.50

and fully guaranteed. Special
quantity discount-10% on 100 or more of
same type. Minimum order $10.00. Thousands of other types in stock
Send us
your requirements. F.O.B. New York 25%
deposit with order or if paid in advance
save C.O.D. charges. Rated firms net 10
days. Prices subject to change without
notice. For fast service ask for Sy.

..

25.00
24.50

9-3

35.00

931A
955

7

95

1.29
.42
2.89
2.69
9.99
4.90

3.25
1.79
3.15
9.95
3.19
11.49
2.49

800077W

10 99

808
809
810
811
913
814815

816

1.05
.75

826

1.10
2.95
1.19

.69 5879
2.99 5933
1.99 5963
45 6964
.99 59779
.19
.29
W
.25 0002R
.33
.39 60ií

902P1

.74

9

227

955

6

97

958A
959
991
CK1005
CK1006
1500T
1608
1613
1614
1616
1619
1625
1626
1629

1.40
.39
.46
1.97
94.50
2.99
.95
1.49
.59
.92
.29
.29
.29

2.99

16.500
1.5oá

3.49

ß613q
8020
8025

2.99

1.99
.79
.69

9002
9004
9006

.19

.19

COAX CONNECTORS

All boxed

S0239
24¢

M359A
15¢

831R

831 AD

TELEPHONE EQUIPMENT

Field Telephone -Ideal for private telephone
system for two or more phones, up to 17 miles, hand
ringer generator with handset, carrying case, uses
two flashlight batteries
Used. Checked: $14.95
New Equipment, Used Cases: $18.95
RM.13 Remote Control Unit for telephone & radio
equipment. Telephone unit same as EE -8; Radio remote, pre -amplifier, 115 V 60 cycle with input & output jacks, DB Meter, one tube amplifier with TS -9
handset
Used: $19.95
NEW: $24.95
EE -8

-

Us3.95

CONDENSERS
10

SOUND POWERED HEAD & CHEST SETS

hecked:
TS -9 HANDSETS
NEW: $6.95-C USED: $3.95
TS -13 HANDSETS w/PL-55 & PL-OS..USED: $5.95

1

2

INVERTERS & GENERATORS:

GENERATOR -115 V. 400 Cycle, 1400 Watt, Single

Phase, 28.5 VDC 400 Watt
USED: $89.50
GENERATOR: Motor 3 1TP. 115/230 60 cycle single
phase Generator 115 Volt. 400 cycle single Phase
1400 Watt & 28.5 VDC 400 Watt, Belt Drive, Reconditioned
$195.00

1

1

10

mfd-10
mfd-1.5

KV Dykanol

$15.00

KV Dykanol

14.50

mfd.-1.5 KV
mfd-15 KV
mfd-10 KV
mfd-600 V

Pyranol

21.95

Pyranol

26.95
25.50
1.19

Pyranol

RECEIVER -TRANSMITTER

-28

FM 20
MC
BC -603 RECEIVER: 20-28 MC variable tuning, 10
Pre -Set push button channels, squelch circuit, 4"

speaker; 10 Tubes: 2/12SG7, 2/6SL7, 1/6V6, 1/625.
3/AC7, & 1/6H6. Price
USED: $29.95
PLUG for rear of Receiver
$1.00
DYNAMOTOR: 12 V input; Output 220 V 80 MA.
#DM-34
NEW: $4.95
RelSSUE: $2.95
BC -604 TRANSMITTER.: 20-28 MC, 30 Watt. companion to BC -603 Receiver. Crystal control. 10 Pre Set channels, interphone communication; 8 Tubes:
7/1619 & 1/1624
USED: $18.95
PLUG for rear of Transmitter
$1.00
DYNAMOTOR: 12 V input; Output 625 VDC 225 MA.
#051-35
NEW: $12.95
ReISSUE: $8.95
FT -237 BASE for mounting Receiver & Transmitter
(No plugs required)
USED: $9.95
BC-500 RECEIV71Rr-TRANSMITTER: FM Crystal
Control on 5 channels. 100 KC separation 20-28 MC.

Transmitter:

Watt output, 7 Tubes: 1/625,
1/12A6, 3/12837, & 2/12SA7. Receiver: 11 Tubes:
1/12SL7, 2/12A6, 3/12SA7, 3/12116, 2/12K8, &
1/12527, Dynamotor Supply: Receiver 28 VDC 1.2 A
input; output 250 VDC 60 MA. Transmitter 28 VDC
4.1 A input; output 550 V 120 MA. Control Panel:
For Local Control & outlets for Remote also. Heavy
duty 5" speaker. Size: 12" x 25" x 92".
With Schematic and Conversion. Weight: $59.50
65 lbs. Price
NEW:

FAIR RADIO SALES
424

1.50

66357
6A145

SEE

MAY

ISSUE

For: Other oil and mica condensers.
Also available pots & power resistors.

MONMOUTH RADIO LABS
Oakhurst, N. J.

Box 159
Art Hankins, Owner

Capitol 2-2776

25

l'L I M A,H ó H 1 ó

FOR SALE
Two Hewlett Packard 400 C -AC VTVM
Two DuMont 304A -DC CRO

Good condition with initial instruction
book.
FS -2126, Electronics

Class. Adv. Div., P.O. Box 12, N.Y. 36, N.Y.
July, 1956

-

ELECTRON ICS

SEARCHLIGHT SECTION

METERS?

NEED

or SPECIALS

STANDARD

- -

ANY QUANTITY

NEW

MILITARY

ELECTRONIC

FOR

SURPLUS

AIRCRAFT

RECALIBRATED

WIRE

GUIDED MISSILE BEACON
F-28/APN-19

2700-2900mo. I.5 -db max. loss at ctr. free. over
band, 3db at 15 me band ends. JAN spec. Ideal as
standard reference cavity. Brand new. Guaranteed.
$37.50.

AN/APN-60 Crystal Mounting, $19.50.
MINIATURIZED IF STRIP 100 db. gain uses 6
AK5 $9.50.
IO CM THERMISTOR MOUNT Coaxial type. N
$18.50
fitting, Western Electric
COAX MIXER ASSEMBLY 1N2I type crystal deduplex
tector RF to IF, "N" fittings, matching slug,
couplings, mfg. G.E. New, $18.50.

RADIO -RESEARCH INSTRUMENT Co.
5

Ave., N. Y.
PAUL

19
1.

1AD4
1AF4
1 AG5

, N. Y. Tel
JU 6-4691
PLISHNER

4.0

2AP1 A
2AS15

2(38

4C44
2C43
4C44

2(46

WE-4C51
2D21

2D21W
2D29
2E22
2E24
2E26
2E29
2E36
2.121A
2126 & 47
4149
4130
4J31-40

3AP1

your

-send

advertisement

'

''

31125
31326

3B27

us
TO-

DAY.

6.00
5.00
6.50
4.00
10.00
10.00
10.00
10.00

3C24
3C33
3C45

3D22

1.00
1.00
3.00
2.35
3.00
.75

4.50
7.50

3DP/A
3E29

-

3EP1

3FP7

3GP1A
3HP7
3121

3.50
1.00
4.85
3.00
2.50
3.00

'

6.50
9.75
3.00
7.50
8.50
2.00
1.50

2.0

4.50
3.00
50.00

45.0
3K47.:......150.0
3.131

3KP1

-

7.50

Address Classified
Advertising Division

ELECTRONICS
P.

0.

Box 12, New York 36, N. Y.

ELECTRON ICS

-

.

5.00
5.00
2.25
20.00
5.00
17.50
.
7.50
45.00
100.00
100.00
50.00

175.00

4161

4X100A

15.0

1.00
2.00
1.00
2.00
4.00
4.00

EL-05B/5C30
5AP1
5841
5BP1

5BP1A
5BP2A

2.0

5BP4
5C22
5CP1
5CP1

..45.0

2.00
7.50
.. 6.00
8.00
10.00
7.50
1.50
7.50
4.00
2.00
10.00
10.00
7.50
00
5.00

A

5CP7

5CP7A
5CP12
5D21
5FP7
5FP14
5GP1
5HP1

5132

-

3DP1

4B23
4B24
4B27
4831
4C47
4C35
4E27/8001
4J34
4J38
4139
4152

5.529

-'-

.

.75

1.50
5.00
8.50
4.50

EL-3C
EL-3U
3C43

3X4500A3 .100.00
6.50
4844

6.00
3.00

.60
1.50

WE -3B24
3B24W

sults.

400

.905

3B413AP11A'

"Searchlight" advertisers
almost invariably report
prompt and satisfactory re-

.

1.50
2.00
10.00

-

3A5 '

Productive advertising is an
INVESTMENT rather than
an EXPENDITURE.

7.50

1.25
2.50
2.50
10.00
35.00
10.00
100.00
2151
50.00
2.552
25.00
2.554
35.00
2.555
50.00
2156
2161
15.00
5.00
2162
15.00
2K22
2K25
10.00
100.00
2K30 50.00
4K33A-'
85.00
2K34
2K39
100.00
85.00
2K41
2K45
30.00
2K47
100.00
5.00
2K54
5.00
2K55
2P21 (1.0.). . 25.00
2V3G
1.25

313P1-

BE CONVINCED

25.00
1.75
5.00
30.00
5.50

.45

3Ä4

An
Investment

.75
.60
.60
1.00
1.15
2.50
2.00
1.25

500

2(40

76-14 Woodside Ave.
Elmhurst 73, N. Y.
HA 9-2925
CAA No. 4264 Ltd.

550 -

EL-C1 B/3C31

YC39
2C39A

INSTRUMENT SERVICE

FILTER CAVIETY

0C3/VR-105
OD3/VR-150

1P22
1P28
1P49 & 30
1 P36 & 37..
4-01C
2AP1

RESCALED

-

083/VR-90.

1P21

REPAIRED

WRITE - PHONE

.75
51.00
4.00

1B35
1838
1B46
1847

SIIZESS

METERS

0A2
OA4G
0A5

11322
1E324

HAMS

ALLMAKES

RANGES

SPECIAL PURPOSE TUBES

5130

5.1P215.
5JP5A

5.000

7.50
7.50
2.00
1.25
3.50

5JP11
5LP1

5NP1
5R4GY
5R4WGY
5X3
5X3P1

275

75.00
50.00
5Z4P7
100.00
5Z4P11
7.50
EL-C6J
.. 5.00
EL-C6L
EL-6C/4B45.. 8.00
1.00
6AC7W
... 2.50
6AD4
WE-6AK5 . 1.00
.

.

.

W

'.50

6AL5W

6ÁR6
6AR6WA.

.

.

6AS6W
6AS7G
68A5
6C21 --

614

6J4WA

10

6W

LWGB

6SK7W
6SN7W
6SU7GTY.

6X4WA
7BW

P7

1.45
3.75
1.15
1.50
2.75
2.50
15.00
1.75
2.50

.

.

3.50
1.00
1.50
2.00
2.00
1.25
3.50

7CP1P

10.000

7HP7
10KP7

14AP7

10.00
25.00
50.00
17.50

' 12DP7
14GP7
LM -15 (1.0.). 50.. 00
3.50
FG -17
7.50
RK-20A
1.50
TZ -40
2.50
RK -23
3.00
HK -24
2.50
HK -24G
2.25
RK-25
3.00
25E6WG
3.00
25T
2.50
257G
12.00
FG -27A
1.25
28D7W
5.00
FG -32 - - 7.50
VX-32B
..15.0
FG -33
5.00
VX-33A
3.00
35T

2.00
5.00
2.85
35.00
2.00

35TG
VX-41
RK-49
FP -54
HK-54

.85
1.50
.59
20.00

446B

464A

CK-510AX .

.

º.

527

3.0

559546
6.00 575A
1.25 631-P1
2.50 WL -634A

T-55

VX-55
RK-60/1641
RK-61

HY-65
RK -65/5D43
FG-67
HY-69
RK -72

75

6.50
9.00
2.25
.50
.50

RK -73
RK-75/307A

. .

.

. .

.

703A
WE-705A
.75 706AY-GY.

.

.

7078
WE-714A

.

.

'

FG-81 A
FG-95
100R

100TH
WE -144A .
F

-

3.50
17.50
3.50
5.00
1.50
5.00
2.50
10.00
1.65
4.00
7.50
20.00
12.50
7.50
8.50
3.50
3.50
25.00
10.00
8.00
15.00
100.00
5.00
7.00
7.50
7.50
3.00
2.50

.

-123A

WE-123A..

-148A
VXR-130
F

HK-154
FG-166
FG-172

OK-181
FG-190

HF -200

CE -203

.

.

203A

207
WE -211C
WE-211D
WL -218
232CH
CE -235A

WE -442C
WE -244A
WE -545A .
WE -249B
WE -249C
450R
250TH
250TL
WE -251A . . .
WE -252A. - .
WE -º53A. . .
WE -º54A. - .
WE -457A.. .
FG-258A
WE -262B
267B
WE-468A . . .
.

.

.

.

.

3.50

17.50
14.00
75.00
7.50
2.50
3.50
3.00
80.00
5.00
5.00
5.00
40.00
7.50
.90
7.50
5.00
3.50
5.00
6.00
4,50
5.00
7.50
10.00

FG-271

WE -271A
WE -274B
WE -476A:
WE-484A..

.

.

WE-483A .
WE-485A.
WE -286A .

.

.

.

.

.

- .

287A

WE-300B
304TH
304TL

307A

WE -310A
WE -313C

316A
WE-343A

3436
WE-348A
WE-337A
WE -339A
WE-347A
WE-350A
WE-3503
WE -354A
WE-355A
WE-3566.

.75
.

.

4.00
3.00
.50
10.00
6.00
3.50
6.00
7.50
3.00
2.50
2.00

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

15.0

12.00
. .
3.50
WE-368A/AS 1.75
1.50
371B
1.50
WE-388A
4.50
WE-393A . .
2.00
394A
.
.
3.00
WE-396A
WE-403A . . 1.00
.
.
12.50
WE-404A.
1.10
WE-409A .
25.00
GL-415
14.50
WE-417A.
2.50
WL -417A. .
WE418A. - 15.00
7.00
WE-421A . .
L -434A . .
. .

.
.

. .

.

.

.
.

.

.

.

.

.

4G46A

10.

. .

.

WE-714AY.

.

71513

715C

717A
WE-719A
740AY-EY
721A

.

.

723A/B
WE-725A
WE-726A
WE-726B
WE -726C
WE-730A
750TL
SA -728B
WL -786

.

.

.

.

.

.

. .

. .

.

801A

802
GL -803
804
805
807
807W
808

809
810
811

811A

812
813 (RCA).
814
816
826

SD -828A
SD -828E

828
829
8298
8346

832A
833A
SD-834

'

-

845

845W
849
851

860

8A
866 R
8698

874A
884
885

902A/P1
913

SD-917A.

917
918
922
923
927

-

-

931A

SN-947C
SN-947D
SN-948B
SN-948D

954

955
SN -956B
956
957

958A

959
SN -974B

.

8.50
.30
.25

4,50
6.50

CK-1006
SN -1006

.45
CK-107
6.50
6.00 SN -1007A
8.50
5.00 SN -107B
3.00
17.50 CK-1009/8A
6.50
40.0 SC -1016C
6.50
80.0 SC -1017C
2.90
45.0 CK-1046
2.50 SN-1039A . 6.50
6.50
1.25 SC -1156A. .
100.00
.70 1500T
3.50
7.50 1603
1.50
2.50 1614
.30
7.50 1619
1.00
25.00 1624
.30
3.00 1625
50.00
10.00 1846
1.00
.35 2050
7.50 ZB -3º0. .
.. 7.50
35.00 R-4330
.75 5528
25.00
5550
40.00
7.50 5551
80.00
3.00 5553
6.75
5.00 5556/PJ-8
3.50
15.00 5557
5.00
15.00 5558
17.50
6.50 5560
1.00
40.00 5610
8.50
2.0 5632
6.50
12.50 5634
3.75
.50 5637
6.50
2.00 5638
8.50
2.00 5640
1.00
8.50 5642
6.50
5.00 5644
8.50
1.10 5645
85.00
2.00 5650
1.35
1.
5651
1.00
Y.45 5654
5.50
10.00 5656
1.45
2.75 5670
1.15
3.50 5672
1.25
4,75 5676
1330
14.00 5678
2.75
1.25 5687
400
1.00
4.0
1.00 5694
3.50
.50 5693
1.00
6.50 5696
1.00
6.50 5703
15.00
8.50 5720
1.50
4.50 5725
.50
8.50 5726
1.25
5727
9.00
º.75 5728
9.00
4.75 5734
35.00
35.00 5740
2.50
3.75 5750
1.25
5.00 5763
7.50
1.50 5800
5.00
1.00 5801
6.00
1.00 5803
30.00
1.50 5819
5.00
3.50 5827
1.25
7.50 CK-5829
12.50
17.50 5842
12.50
7.50 5847
75
2.50 5915
3.75
1.15 5932
4.0
1.00 5933
30.00 5948/1754..450.0
1.45 5949/1907..145.00
.95 5964/BS-101. 6.50
1.40
.95 5963
10.0
2.00 5979/BS-1
8.50
17.50 5980/BS-4
85.0
3.75 5981/5650
7.00
1.75 5998
375
1.50 6098
14.50
2.00
15.00
1.40 8002R
4.75
.75 8005
3.50
2.35 8012A
2.50
6.50 8013
3.25
8.50 8013A
1.50
6.50 8020
1.25
6.50 8025
2.00
.25 8025A
50.00
.35 PD8365
.85
1.00 9001
.50
.5 9002
1.25
.35 9003
.35
.35 9004
1.40
1.25 9005
.25
8.50 9006
.

. .

.

..10.0

51

85

834
836
837
838
842

.

.

WL -655/58
WL -681/86

A

991/NE-16
CK-105

. .

WL654/57
WE-701

SN -976D

.

ALL TUBES ARE NEW, INDIVIDUALLY CARTONED, FULLY GUARANTEED

Prices ore F O B

shipping point

western engineers
ELK

Orders for less than
ten dollars cannot be
processed

GROVE, CALIFORNIA

GEORGE WHITING, OWNER

July, 1956

425

SEARCHLIGHT SECTION

WANTED

LARGEST

We will buy the equipment listed below

OF

REGARDLESS of

STOCK

CONDITION!

RELAYS

Special Price Paid For R.C. 286 Antenna

JUNCTION BOXES
C BY -62018-C W -22081-C BY-62008A-C BY -23049
RELAYS

IN THE

WORLD

5059R-5058-5055-5053SM-5053-Price

A-18259-Antenna Switching

Relay

Bros. Relay #10
Box-BG-AN-198-BC-408

TUBES

Eimac-53A-VT-127A-W L -530-100TH -250TH
450TL-750TH-15E
35T

TRANSFORMERS
D 163248-RET. D 163250-D 163254-D 162899-D 183254
D 165964-KS 9273-KS 9012-KS 9536-KS 9336
KS 9608-KS 9602-KS 9605-KS 9117-KS 9607
KS 8984-KS 9153-KS 8983-X 330005-A 14987

AIRCRAFT SPARK PLUGS
RB-19R-RB-485S2-590 S2-613 S2-RB 5/2-RD 5/3-RB 5/4
RB 5/5-RB 23-R-RP-43-S-63-S"-64-S-LE-44-LE-45-LS-48
AC-181-AC-281-RB-212 S2-RB-312 S2-RC-9R-RS-14-1R
RZ-14-R-R-214-RB 27-R-RB 23-RS 19-2R-RN-5/3

321 CANAL

ST., N.Y.C., 13,

N.Y.

WAlker 5-9642

Will also purchase new or used magneto points.

RADIO and ELECTRONIC SURPLUS
14000 Brush Street

Detroit 3, Michigan

WANTED
P.E.103 Power Units

Phone: TOwnsend 9-3403
AN/APR-4 LABORATORY RECEIVERS
Complete with all five Tuning Units, covering the range 38 to
4,000 Mc; wideband discone and other antennas, wavetraps,
mobile accessories, 100 page technical manual, etc. Versatile,
accurate, compact-the aristocrat of lab receivers in this
range. Write for data sheet and quotations.
We have a large variety of other hard -to -get equipment,
including microwave, aircraft, communications, radar; and laboratory electronics of all kinds. Quality standards maintained.
New Reduced Prices On:
NEW TS-13/AP X -BAND SIGNAL GENERATORS with manual;
T-47A/ART-13 Transmitters; H.P. Boonton, G -R, Measurements,
many others in stock.

ENGINEERING ASSOCIATES
434 PATTERSON ROAD

VARIACS all sizes in stock
Special sale on removed from equip$8.95
ment 200-B lAmp
NEW G.

R.

HAND WOUND 10 Sec. to 24
Min. TIMER SWITCH..51.35
6
Watt Most POWERFUL
TELECHRON MOTOR
6

RPM
RPM

Cheap Relays for Computers and
6 for $2.00.
Experiments
G.E. Switchettes
All types-75c ea

RPM on 50 cy
or 434 RPM

on 60
2

3
4

cy...$2.85

RPM
RPM
RPM

...
...
...

2.90
3.90
2.90

Laboratory Special I of Each Motor
please ircluee postage

426

^,n

-19 1,
W. 41

RELAY
$2.90

22

3.6 RPM

.$3.15
I RPM
.. 3.95
3 R.P. Hr. 2.85
R.P. 2Hr 2.80
I R.P.12Hr 3.25
60 RPM .. 4.85
I

$25

B LA N

3

wires

inches long stretches to

9

ft.

HAYDON TIMING MOTORS
cycle 30 RPM. $2.60
cycle 1 RPM... 2.60
1.00
RPM
1.00
RPM

110v 60
110v 60
230v .1
60 cy)2
EST.

1923

64D Dey Street

New York 7, N. Y.

V. Y.

SUBMINIATURE
TUBES
SENSATIONALLY PRICED
STANDARD BRANDS-JAN APPROVED

5896
5899
5902

5744
5800
5840

5647
5718
5719

5636
5639
5641

$126

l;Irotronios

MORE THAN 100,000

5906

KOILED KORDS

TELECHRON Motors
4

115 v. AC

for $6.00
100 for 550

$6.50
$10.00

(Revers.)

Any quantity.
State quantity available.
Unit price desired and condition.
Reply:

DAYTON 9, OHIO

10

110V 60 CY

I

THIS IS NO DAISY CHAIN

5977

6021

More than 3,000 tube types in stock

Phone-Write-Wire

STATE LABS INC.
649 Broadway, ORegon 7-8400

New York 12, N. Y.
July,

7

956

-

ELECTRON ICS

SEARCHLIGHT SECTION

NEW YORK'S RADIO TUBE EXCHANGE

OPERATING
EVERY CONTINENT

ON

IN THE ENTIRE

WORLD

WE SOLD THEM!

Type
0A2
0A3
062

Price Type

Price Type

$1.00 2334
1.10 2J36

2J50

36.00 3GP1....
90.00 3321
8.95 4B26
8.59 4C27
29.00 4C28
90.00 4E27
60.60 4325
55.00 4326

2J61

20.00

2362

15.00 1.131..

.99 2338

063

OD3
C1B

COMPLETE
THE BRAND NEW

T-350XM
RADIOTELEPHONE
RADIOTELEGRAPH

Transmitter
NO SEPARATE ANTENNA TUNER
NO PLUG-IN TANK COILS
NO PLUG-IN TUNING UNITS

2339
2740
2342

1.10
.96
.89
2.95
1.50

0C3

1B22
1623
1824
1626
1627
1B38

2.349

6.95
12.00
1.75
15.00
35.00
1B50
23.00
1351
7.50
1856
35.00
1B60
35.00
1N21
.55
1N21A... .95
1N21B... 1.50
1N21C... 6.00
1N22
.66
1N23

1N23Á...
1N23ß...
1N23C...
1N25
1N26
1N27
1

N34Á...

2355....150.00 iJ 27
2356....110.00 5328

No rejects.

75.00
5.40
7.50
35.00
16.10
50.00
50.00
50.00
50.00

2J61Á....25.00 7.1:10.....30.00

.150.00
.150.00

29.00 4J32...
15.00 4133....150.00
2X25.....19.50 4334.. .100.00
2E26
68.00 4335....150.00
21(22

2E23
2E28
2E29

35.00 4.136..
35.00 4337..

.150.00
.150.00

F095....19.95
2K33A...75.00 4338....150.00 100TH... 7.95
0

4339....150.00
4340....150.00
4341.. .150.00
4.142....190.00
4351....190.00
80.00
4352....225.00
2K45
2E48
95.00 4.153....225.00
3.95
2E50....295.00 5ßP1
2E54
35.00 5BP2A...12.00
25.00 5BP4
3.95
.79 21(55

.90
.90
1.50
7.50
3.50
6.75
3.50

2K39....140.00
21(41....135.00
2K42....1ß0.00
2X43....199.00
2E44....195.00

72.00
1.00 2E56
2.25 3AP1A...10.00
7.20
1P25
75.00 3BP1
2C39A....13.50 3B24
5.50
5.50
2C40
12.00 3B25
5.00
2C43
14.50 3B26
8.00
2C44
.60 3828
EL3C....
5.50
2C46
7.50
75.00
2D29
.99 3C22
1.75
2321Á....12.00 1C24
2.95
2322
9.00 3C31
2J26
15.00 3DP1.... 7.50
2327
15.00 3DP1A...10.00
1N38
1N43

4.50
1.80
1.13115.
200.00 388A
7.50
15E
1.75 393k
153
3.95
.75 394A
NE16.... .59 MX408U. .50
15.00
20-4
.75 417A
KY21.... 8.25 434A.. -..15.00
RK21.... 2.50 446A
1.95
3.95
3X21.... 8.00 446B
HK24G... 1.95 450TL.. ..45.00
25T
2.95 450TH...52.50
35T
4.95 464A
7.50
1.25
35TG.... 5.95 471Á
RK39.... 2.75 527......24.00
HF5
1.75 WL530...23.00
H1(54.... 4.50 WL531...22.50
8X72.... 1.00 WL533...15.00
11K73.... 1.00 HK654...35.00

FG105....20.00
122A
203A

211......
217C
242C
244C
249C

250TH.
25011.

5CP1
5CP7

7.50 252A
9.95 274E

5D21
5JP1
53P2

10.00 307A
20.00 310A
19.50 310E

5323

25.00 312A

FY... .25.00
12.00
5.57
10.90 707A
6.57
49.50 707B
4.25 714AY...36.00
4.50
.19.95 715A
9.00
19.95 7156
15.00
3.00 715C
1.00 717A..... 1.50
15.00
.10.00 719A

5CP7A...18.00 304TH
5CP12....15.00 304TL....12.50 720AY/

5JP4

27.50 311Á

5LP11A..25.00 323A

2.50
4.50
6.75
6.50
3.50
15.00
4.50
5.95

96.00 350A
C6A
11.00 350B
12.50 HK354C..15.00
C6J
15.00
5.00 357A
24 00 3DP1A-5210.00 7ßP7
29.00 3EP1.... 5.00 7DP4.... 9.00 368AS.... 4.95
15.50 12AP4....50.00 371B..... 1.50
32.00 3E29

2331
2332
2333

5SP7

801Á

.90
3.95
5.95
6.95
1.25
1.95
2.99

802
803

805......

807
808
809

810......10.50
811A
812A

3.75
3.95
13.75
3.75

813

814
815

1.45
11.00
12.00
12.50
2.00
9.95
40.00
7.50
3.95

726B
726C
730A

1616
1619
1622

1624
1625
1626
1851

2000T...150.00
1.89

2050
2051

1.00

VARIOUS
5000 AND
6000

SERIES OF
NEW PRO-

DUCTION

85713....150.00 5820....475.00
860...... 3.50 5826. ..450.00
25.00 8012
861
2.00
1.50 8012A
866A
2.50
67.50
869BX...50.00 8013
8013A
869B
872A
874
878

723A/ß...18.00 902P1
726A

5.00
1.50
1.25
1.25
.45
1.50
1.75
.35
.25
2.75
1.80

1613

849......35.00

0

1.95 931A
2.25 954

18.00
10.00
45.00
45.00
22.50

1603
1612

5.95

838

GY.. .50.00 879......
1.50 884......
721B..... 7.50 885
725A.

.95

1500T...135.00
8X1554 75.00

2 75

721A.

724A
724B

1280

3 25 1654

816
829

829A
829B
830B
700A/D...10.00 832A
701A
4.50 833A
703A
3.95 834
704A
1.95 836
705A
2.75 837

1.75
7.50
.95 706ÁY/

Price

Price Type

Price Type

Price Type
Price Type
5.00 I2DP7A..45.00 385A

50 00

1.129

First grade only. No pull outs.
At lowest prices.
No rebrands.

Standard brands.

NEW TUBES

3.00
3.50

3.50 8019
2.25 8020
1.50 8025
50 PD8365
1.50 9001
1.50 9002
6.75 9003
9004

1.75
1.85
3.97

96.00
1.90
1.35

SAO

5

.35 9005
.50 9006
.75

955

956
957

958A
959

750TL....45.00 1(1148

2.75
.25

.25
.60 THOUSANDS
2.25 OF. OTHER

TUBES;

.28

NO INTERNAL VFO ADJUSTING

Special! TS45 X BAND GENERATOR -$9900

ALL ABOVE FRONT PANEL CON-

TROL

NEW UNUSED SURPLUS TS 259 K BAND

SPECIFICATIONS

350 Watts
2,000-20,000 KCS
-Al Output 250 Watts -A3 OutBuilt in Master Oscillator
put
Multi Range
5 Crystal Positions
Impedance Antenna Tuning NetManual or High Speed
work
Keying
Uses 2-813 P.A. and
2-805 Modulators Hi -Level Class
B
Speech Amplifier, Remote,
Technical ManMfg. by RCA
uals (2) with Each Transmitter
Size 59" x 16" x 24" Wt -690
Power input: 210/250
Lbs. Net
Volts Single Phase 50/60 Cycles
Brand New -Complete -Unused.

23400-24500 MEGACYCLES SIGNAL GENERATOR

SPECIAL! 5,000 V. POWER SUPPLY
For 1E125 Infrared Image Converter
NEW, Complete with RCA 1654 Tube

MICROWAVE

TEST

from

3

Battery

V.

Source.

EQUIPMENT

NEW TS148/UP SPECTRUM ANALYZER
TS147D SIGNAL GENERATOR
Field/TypeX Band Spectrum Analyzer. Band

8430-9580 Megacycles.
Will Check Frequency and Operation of various X Band equipment such as Radar Magnetrons, Klystrons, TR Boxes. It will
also measure pulse width, c -w spectrum width and Q or resonant cavities. Will also check frequency of signal generators in
the X band. Can also be used as frequency modulated Signal
Generator etc.! Available new complete with all accessories, in

carrying case.

OTHER TEST EQUIPMENT USED CHECKED OUT SURPLUS

This transmitter is similar in characteristics to the RCA Model ET -4336. The

TSKI/SE
TS3A/AP
RF4/AP

T-350XM was manufactured by Technical
Radio Corporation, San Francisco, California, for the U. S. Signal Corps. All
are new, unused and export cased. Each
transmitter carries our guarantee. Spare
parts available. Quotations on request.

T35/AP
TS36/AP

TS108

TS47/APR

T5147
TS174/AP
TS175/AP
T5182

T5110/AP
TS125/AP
T5126/AP

1-96A
TS -45

TS12/AP
TS13/AP
TS14/AP
TS33/AP
TS34/AP

TS69,iAP
TS100

TS102A/AP

TS226

TS239A-TS239C
TS251
T5258
TS270
TS418

TF890/1
834

SURPLUS EQUIP.
APA10
APA38
APS3 APS4
APRO

APR5A
APT2-APTS

Phone: ORegon 4-7070

SPECIAL
RESONANCE CHAMBER

CAOT-14 AAT including sweep
motor crystal 1N23 with holder and
output plug. New
TYPE

Communication
Devices Co., Inc.
2331 Twelfth Ave.,
New York 27, N. Y.
TWX-NY 1-223
Cable-Communidev, N. Y.
Tel. ADirondack 4-6174

Minimum Order 25 Dollars

FOR

-

July, 1956

Cables: TELSERUP

SALE

COMPLETE SET OF TOOLS
FOR AN -3057 CABLE CLAMPS
Sizes 3

4

6

Will Sell for

330

ELECTRON ICS

119 PRINCE ST.
NEW YORK 12, N. Y.

$32.50

W.

8

a

10-12 and

16.

fraction of cost.

FS-2091, Electronics
42 St., New York 36, N. Y.

ART -13

BC -610-E

APR -4

TCS,
BC -342,
BC -312,
BC -348,
TS-173, ARC -1, APR-5AX, RTA-1 B

BC -221,

FRA Teletype Converters (RCA)

ALLTRONICS,
Box 19, Boston 1, Mass.

Richmond 2-0048
427

SEARCHLIGHT SECTION

"TAB"
THAT'S

A

NEW "TABTRON" SELENIUM RECTIFIERS
ENGINEERED FOR INDUSTRY
"Technical Apparatus Builders" mfgrs. Power Rectifiers to your specs.
From one amp up to and above 1000 amps, convection or fan cooled,
single or 3 phase. "NEMA" & JAN. Specs.

Buy

* FULL WAVE BRIDGE
Mao

PLANETARY DRIVE
5,1&1 to 1 RATIO

"TAB

$5.29

Re

SPECIAL

3

Amp

10
12

2

For

36
50

Xmitter, Receiver,
Generator, Inverter,
Repeater, Motor

$10

35e;100/530
20C; 100/$15

1200
1200
1200

35c; 100/930
95e: 100/$80
.5el 100/540

2500
2500

NEW "TABLITE" ELECTRONIC

29.65
41,25

24.75

29,50
40.00

85.00

43,65
78,00

57,50

100,00
161.00
191,00
236.00

00.65
133,65
173.00

70.50
86,50
115.00

$2.40
2.70
3.05
3.40
3.70
5.45
6.80
9.15

108.00

517.10
10,25
20.00
21.70
24.00
42.40
48.15
58.50
103.35
135.5$
155.10
206.85

11.45

14.90
17.20
27.50

296.00

405.00

300VDC

533.25
45.00
49.50
55.75
59.90
94.25
113.50
164.75
241.00
289.00
368.00
496.00

Portable Units -AC 8 Battery Inbuilt
In One Camera Case
Use. new lo cost to voltage
circuit 0 .tent bright
luper
iebt
put; light duration
1/800 see d;
for K 6800-;
et per fiaah loss than he.
1000 to 2000 8aahee per set
batterie,.
ifnbuilt AC pack.All(Kitekitsdowith
got
include batteries.)
Model 4008, 60W Sec color 75 +; B&W 225 't.
Recycles 2 seed, less than 4 lbs
$29.95
Model 6006, 120W Soc. color 100 +; 8aW
300 +, Recycles 5 seed, less than 5 lb, 544.95
Model 10008g,, 240W Sec color 150
: B&W
450 +, Recycles 10 seed less than 6lbs 554.95
KITS ASSEMBLED, additional
$10
240V BATTERIES

A $10

SOLD WITH "TAB" MONEY BACK
GUARANTEE

Continuous
Rating

NUMBER
T28V5A

A001

M

With

TR5007 1 Ampt
TRS008 2 Amot
TR5001 5 Ampt
TR5002 12 Ampt
50

TR5005100

TR5003 24

Amptt

55.25
6.35
8.65
16.65
35.65
59.95
108.65

Ampt

Amp)

iWndas2)n Series at Ratings shown;l Parallel
2X Current: Voltage 0-9-15-18.
'Dual Prl 115 & 220V 60ey.
FILTER CAPACITORS
98c; 2/51.50. 10/55
$2.50; 10 for 920
53.98; 2 for 57
DC Power Supply
0 or 12V DC Power Supply
Full Wave Rectification
6000MFD Condenser Filter
Ready to operate.
Input
115V 600y Output 8.3 or
BV

Model 2DCF (2 amp)12
Modal 5DCF (5 amp)
5DCF ACC/5 amp/1 % Ripple

10.63
19.55

Cased/0-270V/3Á
U neased/0-270V-3A
Cased/0-135V/15A
Cased/0-270/9A
U itemised 0-27V/7.5A

22.10
17.00
39.10
39.10
51.64

U

neased/0-135V/7.5A.... 15.30

107.10
ed 0-27ÓV/1 A
124.95
Cased 0-270V/15A
154.70
Cased 0-270V/30A
115.00
GR50B/0-270V/31A/LN
BUY AS YOU NEED AT FACTORY
Cas.50

CE156M 6000MFD 15V
CE502M 2000MFD 50V
CE603M 3000MFD 60V

TW L

THI

WRITE FOR MONTHLY

BONUS CATALOG
CIRCUIT BREAKER
Helntnann Magn. Bkrs. Amps:

3. r

35, 80
$1.89 EACH;
50 FOR
a CH Toggle Sw. Bk$75
Amps: S. 10. 15. 25, 70
79 EA
Kilter. Thermo Push Button
Bkrs, Ampe: 5. 10, 15, 25, 30, 35
79c sa; 6/54'
20 FOR $10
5, 0. 10. 12.
12 FOR 520

Sq. G

STEVENS ARNOLD DC -AC CHOPPER
0-500 Cpe Type CR385 SPOT Coil DL
26V/8001; imp 600y/830 ohm, 400 av/1100
ohms. Electro -Meth Vibrator
Chopper, rectifier. demodulator. u sed ae
e
tor, Ideal Servo App))eatione Keg $20
SPECIAL
$3; 4 for 510

SEND U S YOUR
REQUIREMENTS
"VECTOR" PLUG-IN
STANDARD TURRET
B1OM Can, Octal Plug & 7 pio top

ket. Regular $1.52;

Special

HIGH FIDELITY
Speakers, Amplifiers,
Tuners, Changers and
Components Parts

GET OUR PRICE

428

B -4

GTD Image -Converter Tube HI Sensitivity simplified design 2" dia. Mlle mite screen -Resolution up to 350 ltn'in
Tube & Data "TAB" Special.$3.90: 2/$7.50
New Snooperscope Power Supply
MODEL PS2001-4500VDC/35MA. Using
Dual Doubler Circuit, Housed in Metal
$21.95
Cabinet
Cabinet $13.95
KIT, Same as

BANDPASS FILTER TRANSFORMERS. Sharp cutoff H(Q individually
cased ;Sr shielded for 60 or 90 or 120
$1.50; 3/54
cycle

3/$1;100/525

$12.98
29.95
38.95

#KS15138

0A2
S
0A3
082
OB3/VR90
0C3/VR105

IAG4

1AX2
163
1622

1624
1632
1835
1846
1B63A
1D21
1LN5
1023
1X2.0
2C22
2C26

2C39A
2C40
2C43

2C51
2D21
2E22
2E26
2E32

2G21

2J30
2142
2K22
2K25
2K28
2K29
2K30
21833

2K39

21841
21842
21843

7.00
2.95

3C45

.74
.89
.64
.84
.74
OD3/VR150 .65
1.24
1AD4

3D21A
3023

5.09

3K23.....125.00

3X2500A..100.00
4-65A
16.50

4-125A....19.09

1.35

125

.65

1.25
4.94
2.94
3.49
1.88
21.9$
3.49
.70
150.00

4823
4827
4C35

6.00
2.50
15.00

4J52

50.00

5C22
5D21

29.45

4X150A.... 22.25

7.45

1

5U4G
6AGS
6ANS

.45
.45

2.61
1.20

6.056

6J6.......

.25
.20
7.95
7.22

.45

65N7

.55
6X4
.40
79.00
8021
12AU7
.50
12AX7.... .55
FG17
2.70
196G6.... 1.38

6.90
2.85
.59
1.89
3.25

2.70

24G
HK24

.99

2.70

REL26....

1.95

15.00
59.00
14.00
11.95
28.00
29.50
100.00
100.00
100.00

RK34
35Z5
TZ40
50L6
HY69

.49
.24

.45
3.33

.55
5.49

QK155...250.00
0K202...250.00
3.50

203A
215

90.00

233A
250R
250TH
304TH....
304TL

125.00
110.00
80.00
2 K48
125.00
21(50
89.00
2P23
3824W.... 5.00
75.00
3C22
3.98
3C24

316A
349A

3716
388A

10.35
2.92

10.95
35.00
.15.00
15.00
.48
5.00
.90
1.15

52.55

A
BUY

Dept.cia

1

1 1

INew CD #BT -14 Condenser-.012/25for $20
000 WVDC, 131/2"xls/a" Dia.$4; 6

GUARANTEED!!!
.75
1.25
1.00
.49

544DX....
571AX....

1633

HY615..
703.0
70/A

2.50
4.45
.97
.. .46
1.20
.70
.74
3.95
1.68
3.85

í650A

.98
.50
.99
2.00
65.00
.98
2.48
.68
4.69

.29

5517
5651
5654
5656

X....

717A
721A
723AB
724A
724B
725A
726A

72.00

8.00
.84

.80
2.00
4.25
.42
1.19
4.98

80111

807

807W

2.48

814
815

1.90
.70

826
8296

8.49
5.00
1.49
1.95

832A
836
837
864
866/1

.34

872A

884.....,.-

1.25
1.29
.59

1.38
1.19
.90
.10
.34
.29
.34
.35

1642
1644
1680
2

5514
5516

5663
5670
5672
5686
5687
5691

5692

5693
5694

5697
5702

5704
5718
5719

5727
5732
5744
5749
5750
5751
5783
5787
5794
5812
5814

25

3.00
.30
.15
.30
.63

5.51

2.10
1.40

1.25
6.00
1.06
2.24

1.55
2.99
3.59

4.65
5.00
4.75

3.70

3.70
2.50

5819
5820
5829
5841
5842
5844
5851
5879
5881
5910
5932
5965
6080
6082
6099
6146
6199
7193
8005
8008

.99
7.98
11.00
.85
3.153.50

2.70
.43
3.95
3.50

5.99

4.50
1.55
4.87

45.00
.25
3.85
3.50
1.09

2.70
2.95

2.00

9001

.80
.57

9002

9003
9006

1.25

3DP1

2.75
6.50
2.40
1.91

.-..

38P1A....

5.55
3CP1S1.... 5.98

30P1A....
3EP1
3FP7

3FP7A
3GP1
5BP1
5CP1A

3.00
2.50
1.77
2.85
1.85
1.49
3.10
1.45
4.25
4.95
5.99
1.49

45.0033.00

8012
8013
8020
8025A

2.25

511P1

.79

1.95
9.00
3.55

14.95

5JP2
SLP1
5SP7

5.00
7.00
50.00
7.50
4.50

7BP7

WRITE FOR
FULL LIST
s.-4

NEW G.E. PHONO CARTRIDGES
Original Boxed-Money Back Gtd
$6.75
.001 & .003
19.25
(fold Treasure
28.00
Gold Treasure
5.08
Single (Si .003
5.08
Single (Si .001

RPX050A
RPX652A
RPX053A
RPX040A
RPX041A

HI-FI RECORDING TAPE
Sold on Money Back Guarantee
1200 FOOT HighPrecision Coated
slit, FERRO -SHEEN proceed quality controlled, conFree.
stant output. Noise
734 IFS
tape. Soties Free. Fret.SPECIAL
Pl astio
40-155:C Oxide Wad In.EAI"TAB"
FOR
12
51.50
$1.59EA1 3
SI. 5 ESA

7' REEL,
&

A.

t Qualit

Octal
EDISON TIME DELAY RELAY, 12/510
980 Ea;
base, 28v/150 Sec

NEW THOR ELECTRIC TOOLS
013 34' Electric Speed Drill

RPM
w/Jacobe chuck 2400 $13.95
15VACCDC
Electric Sp d RP
0
650Drill
chuck
/Jacobe
$27.50
15VAC/DC
Bu3goew, Depth f cut t 90°475 New 7)4
450-134. 6500 RPM-115VA SÌt3C.

34'at

with.Ripauide

MICROWAVE EQUIPMENT
Connectors,
Tees,

--

Waveguides
Antennas

Adapers, Varistors, Thermistors

Money Back Guarantee
(Cost of Mdse. Only
Min. Order FOB
N. Y. C. Add shpg

$5

A
BUY
S.

50

DE JUR-AMSCO #310 Meter. 0-800MA.
3" Rd. New Reg. $12.50. "TAB" @ $2.95

THAT'S

"TAB"

Liberty St., New York 6, N. Y., U.

1.923.00

51P1

7BP4A....

HI-MEG HI-VOLT
RESISTORS
89012 for 99.00
MEG 5W/10KV
12 for 510.00
11.0012
7 MEG "MVP" IOW/1019V
for 510.00
I0W/10KV
12 MEG
for $20.00
52.0012
16W/5OKV
"MVO"
20 MEG
12 for
fer 520.00
1W/IOKV.2.012
i MEG
2

"VP'
oMÓ

"TAB" TESTED
INSPECTED

1201
1612
1613
1616
1619
1620
1625
1626
1629
1632

885
927
954
955
956
957
1005

STEEL

$15
@ $2.99

.

.69
1.85
450TH
65.00
512AX.... 1.35
531DX.... 1.89
536AX.... 1.55
538DX.... .98
139DX.. .. 2.50

874

cuttingedge
dbleK

tWith Cord.

3.65
TPA075/75 W.t
4.00
rPAI00/100W.t
5.75
T PA200/200 W t
TPA250/250W.1
6 25
T PA500/500 W. t
11.7
TPA750/750W.t
Model TPA1000 Watt.: 1 kw.t
16 .9
TPA 1500/1500W.... 522.50; TPA 2000/2KW..53
le
Less Cord, Plug & R

1.85
2.75

705.0
7076

SAN DVI

SAW,
WOODINE
Reg.

For 220v/50cy Input. To 110-

446A
446B

6Á57G.... 2.35 710A
.60 68qó
.90 7í5A

6/$5

89st ea;

MERCURY
THERMO
REGULATOR
F. Extremely
DUAL CKT, íO5° F &t 32°
exacting requirement.-ate form
tive &
Max
Pt Control.
Beware!, Fire Prey.. Freeze,
t.
New. /rata &
Min Temp Control. Brand
EA. 98c1 12 for $10.00
Regularly over $20.00:

Autoformers

15 V

120V or Step
Plug & Receptacle.
T PA050/50 w. e

394A
434A

608C

"TAB"

DISCOUNTS

230 to

TUBES

THAT'S

-U -BUY

LINEAR SAWTOOTH
Precision Line
DC POTENTIOMETER

New Variable Voltage X-fmrs
0-135V/3A
Cased 0-135V/7.5A

FOR $1

Selected

2'

30-33-36 Volts

$1

FOR

WE BUY, SELL
and
SWAP AS WELL

OhmCR600524

"TABTRAN" Rectifier Xfmrs

TR5004

75e ea;

..6

Seed Voltz (DUAL t 0-9-15-18 & 0-9-15-18
GR-STACO-UTC
Suies Seeds 0-3-6-9-12-15-15-21-24-27- SUPERIOR$7.23
0 -132V -1.25A

"TAB"

Repl
Mac
x
Each
FA I04/FT118
150
05.98
Amato 5804X
100
10.98
23ST
GE FT 210
200
9.98
THVA SYLV. 4390
200
9.98
V4X4
X400
200
10.98
TLX
DX & FA100
150
9.00
TDX
DXC/250-350 150
10.00
3S3GTQ FT 503
2000
49.98
TRIGGER COIL LO VOLT FLASH
....01.67
COND-525MFD/450VDC/53
Watt
de.
NEW low leakage famous mfgr..$0; 2/515;6/538
Send 50e for "TAB" Photoflash Data

CIAL

Diode!

INFRARED SNOOPERSCOPE
SEE IN DARK TUBE

PHOTOFLASH & STROBE LAMPS

"TAB"

SP

IN23B

IN21

High Current Power Supplies

0-28 WVDC at Amp
550
$0$
T28 V5ACC
5 Amp (1 % Ripple)
$145
T28VSA2CC
5 Amp 0.01 % Ripple
12
T28V12A
$125
0-28 VDC at 12 Amp
T28V12ACC
12 Amp (1 % Ripple)
$160
5220
T28V12ACC
12 Amp 0.01 % Ripple
rine
or
,
DC Reg. Extra Hey T28V24At
0-28 VDC at 24 Amp
$155
$225
Rectifier. 2 Meter. T28V24ACC)
24 Amp (1 % Ripple)
V.
24 Amp 0.01 % Ripple
$310
A. Degnd for Cont. Service T28V24A2CC1
0-28 VDC at 50 Amp
$265
and
728V50Á1
5610
snood LNew Model T612V12AC T28V5OACC1
50 Amp (I % Ripple)
$500
SPECIAL
0-28 VDC at 100 Amp
.00 T28V100At
$33nt
5700
T28V100ACC1 100 Amp (I % Ripple)
Variable 75 to 135 VDC Completely Built.
"TABTRAN" Rectifier Chokes Ready
Includes F. W. Selenium Bridge
to g
Rectifier 4 Rectangular Volt & Ammeter.
CR6001/I Amp/0.1 HY/1.4 Ohm
53.95 Specify for 115 or 230 VAC 1 phase, 80 cy Input.
$190
5.95 T120V5AC
CR6002/2 Amp/0.1 HY/.87 Ohm
75 to 135 WVDC st 5 Amp
$240
7.95 T120V5ACC 5 Amp (1 % Ripple)
CR6003/5 Amp/.07 HY .8 Ohm
$245
14.95 T120V1OAC 75 to 135 VDC at 10 Amp
CR6004/12 Amp/.01 H /.1
95 T120V1OACC 10 Amp (1 % Ripple)
$295
HY.025 Ohm
52.00
M
- All Others 4'
CR6006/50 Amp% 001 HY%.001 Ohm.
POWER SUPPLIES TO YOUR SPECS.
WRITE US YOUR REQUIREMENTS

PHOTOFLASH KITS

Two (2)

25,00

150VDC

30/12

t

or

MICA CONDENSERS
MFD
WVDC
Price
.03
500
45e; 100/840
.015
.002

217VDC
525,00
29.00
37.00
45.00
59.00

'any

Voice. Filter. 1020 oy audio.
excellent for CW.
Only 59e; 2/51

.01
.001
.002

100VDC
97.40
10.25
12,70

6 & 12 Volt
Amp DC Power Supply
Battery Elimi
Ch
Model RR Plater Aircraft MaMe -

QRM
tuyle witcbh top`h
only 1000
width for code or epeeoh.0rejects all else. Or turn knob to
pas. everything. With phone
plug & jack, plugs into receiver.

fer

7.80
14.30
17,25

New Variable 0 to

NEW Q.5er FILTER
Navy Mfgr. U.T.C. Chop off

4

56.25

5.85

ONE YEAR GUARANTEE
Completely
13-0-13V (CT) 100 Amp Fan Cooled Variable 0-28VDC.
Amph Air Cooled.
Rep'mt 6V Built. Ready to go. Full Wave
Bo34
Selenium Rectifier, Transformer
oeter Car
Mode1CR16ger.
512.00 Variac. 4' Volt & Amp Meters.
18-0-16V (CT) Fan Cooled for í2V/ Switch. Terminals & Fuee. Hey
60A and BV/IODA Booster Chargera. Duty Steel Cabinet Std I15V/60 ay
Model CR30
$14.00 Input or 220V 1 (3 phase) to order.

SELSYNS,

;

64,75
105,00

34.25

54.45

Heavy Duty Battery "Fast"
Charger Rectifier

SYNCHROS

Range

42.00
54.00

7.70

56VDC

1% ACCURACY15eEA. GTD
SPECIAL
10 OF ONE VALUE 1O¢ ea
10.00
of One Value
510.00
sstd Values
WRITE FOR FULL LISTING

LJ

1

RETURN YOUR OLD DUD RECTIFIER -DEDUCT 5% FROM PRICE

$6

cial...52.90
FILTER FL -5,

14.25
25.00
28.50

11.35

7,20
13.00
15,00
17,85
22.35
29.40

20
24
30

$3.70
5.30
5.75
11.25
12.75
19.40
22.00
37,00
44.25

4.10
6.40

3,95
5,85

6

MICRO-POSITIONER. Barber-Colman
AYLZ3522-S polarized DC relay Dble
coil, differential current sens. 50V max
for remote control position
$3.50

52.80
3,40

51.40
2.00
2.90
3.50

4

For$5

42VDC

28VDC

14VDC

3

100
100

DATED & ONE YEAR GTD
Bridge
Ctr Tap 3 Phase
AC/DC 120VAC 240VAC

18VAC 36VAC° 45VAC 72VAC 130VAC 226VAC

1
2

52

PRECISION RESISTORS

charges

PH. RECTOR 2-6245
CABLE: "TABPARTS"

Prices
Change
tice.
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INDEX TO ADVERTISERS
Ace Electronics Associates
Admiral Corp.

244
48

Aeronautical Communications Equipment,
Inc.

80

Aerovox Corp., Crowley Div
317
Aircraft -Marine Products, Inc ..64A, 64B, 195
Air Express Division, Railway Express
Agency
201
Airpax Products Co
51, 89
Aladdin Radio Industries, Inc
228
Alden Products Co
28
Allegheny Ludlum Steel Corp
78

Allen-Bradley Co.
American Lava Corporation
American Machine & Foundry Co
American Television & Radio Co
Amperex Electronic Corp
Anaconda Wire & Cable Co
Applied Physics Corp
Arnold Engineering Co
Associated Commodity Corp
Astron Corporation
Atlas Precision Products Co
Automatic Metal Products Corp
Autonetics a Div. of North American
Aviation

64
189
34
222
430
227
357
13

376
235
366
363
293

Chicago Telephone Supply Corp
Cinch Mfg. Corp
Clarostat Mfg. Co., Inc
Cleveland Container Co
Clifton Precision Products Co., Inc
Cohn Corp., Sigmund

Coil Winding Equipment Co
Collectron Corp.
Color Television, Inc.
Communication Accessories Company
Communication Measurement Laboratory,
432
Inc.
Communication Products, Inc
373
Conn.ectIcut Hard Rubber Co
297
246
Consolidated Vacuum Corp
Constantin & Co., L. L
291
Continental -Diamond Fibre Div. of the
42, 265
Budd Company, Inc
243
Cornell-Dubiller Electric Corp
237
Corning Glass Works
353
Coto Coil Co., Inc
224
Couch Company, Inc., S. H
327
Craig Systems, Inc
262
Cramer Controls Corp
226
Crest Transformer Corp
33
Croname Incorporated
371
Cross Co., H
267
Crucible Steel Company of America

Curtiss-Wright Corp.

Babcock Relays, Inc
Baker & Co., Inc

60
370
192
21
76
348
110

Ballantine Laboratories, Inc
Barry Controls, Inc
Bausch & Lomb Optical Co
Beaver Gear Works, Inc
Bell Telephone Laboratories
Bend's Aviation Corporation,
Pacific Div.
Pioneer Central Div
Bentley Harris Mfg. Co
Berkeley Div., Beckman Instruments,

83
202
32

Inc.
Bird Electronic Corp
Bíwax Corporation
Bomac Laboratories, Inc
Bourns Laboratories
Brew & Co., Inc., Richard D
Bristol Co.
Brush Electronics Company
Burnell & Co., Inc
Bussmann Mfg. Co

70
362
299
67
305
339
214
57
49
50

CBS Hytron, A Div. of Columbia Broad-

casting System, Inc
Caledonia Electronics

29, 217
&

Transformer
359
74

Corp.

Cambridge Thermionic Corp
97
Cannon Electric Co
376
Carolina Power & Light Co
Celco-Constantine Engineering Labora240, 367
tories Co.
Centralab, A Division of Globe -Union,
Inc.
307, 309
111
Chase Brass & Copper Co
Chatham Electronics, Division of the
241
Gera Corp.
Chicago Standard Transformer Corp
306
ELECTRON ICS

-
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39
175
203
250
193
338
297
299
308
205

Dano Electric Co
Daven Company
Daystrom Pacific (brp

Less Space

369

3rd Cover

DeJur-Amsco Corporation
Delco Radio, Div. of General Motors
DeMornay-Bonardi
Dialight Corporation
Doelcam, A Division of Minneapolis Honeywell
Diamonate Products Div. of U.S. Ceramic
Tile Company
Douglas Aircraft Company, Inc
Driver Co., Wilbur B
Driver -Harris Company
duPont de Nemours & Co., (Inc.) E. I.
Film Dept.
Polychemicals Dept.
-

Eagle Signal Corporation
Eastern Air Devices, Inc
Edison, Inc.. Thomas A
65
Eitel-McCullough, Inc.
Elco Sales Company
Electra Mfg. Co
Electro Motive Mfg. Co., Inc
Electro Tee Corporation
Electronic Associates, Inc
Electronic Engineering Company of
California
Electronic Instrument Co., Inc. (EICO)
Electronics
Electronic Systems Engineering Co
Engineering Co., The
Erie Electronics Division, Erie Resistor
Corp.
Essex Electronics

Lower Cost

254, 323, 333

326
234

'7a
112
359

61

304
68
190
94
281
223

270
290
371
278
360

Your special delay line needs
can be met by assembling
standard units available from,
stock for laboratory or production requirements.

J

272
77

259
328
299
370
245
371
339

300,301
429

I

0 5

0.75

.85

.90 µ sec

Write for Dato Sheet

ESSEX
ELECTRONICS
New Jersey

Berkeley Heights,3.9300
CRestview

7303 Atoll Ave., No. Hollywood, Calif.

Trenton, Ontario-Canada
Want more information?

Use post card on last

page.
429

world's most modern

1

... another

KW

Amperex®

AMPLIFIER
and OSCILLATOR TRIODE
RF POWER

exclusive

r

8681ÁX-990
Design Philosophy

5868/AX-9902
Heavy-duty industrial type for induction heaters, dielectric heaters

Closest Equivalent Type
Strictly a transmitting type

Operating
Frequency Range

Up to 100 Mc at maximum ratings
-up to 120 Mc at reduced ratings.

Up to 30 Mc at maximum

Anode

Cylindrical "cotton -reel" construction in Magnisorb*-will not warp,
has superior gettering action, dissipates heat more uniformly and
efficiently, has enormous overload
capacity.

Flat metal structure-warps easily,
resulting in characteristic changes;
gives less heat dissipation.

Grid

lower grid emisPlatinum-clad
sion, higher permissible grid dissipation.
Thoriated tungsten, helical construction.
Strain -free powdered-glass structure
pioneered by AMPEREX,
highly resistant to thermal and
mechanical shock, requires minimum cooling.

higher grid emisMolybdenum
sion, lower grid dissipation.

Fits standard plug-in socket-sup-

Hangs from top and bottom sup-

and ultrasonic generators.

Filament

-

Base

Socket Requirements

ports itself on heavy, plated low contact -resistance 5 -pin base;

ratings.

-

Molded, Type 7052 glass structure
-subject to cracks due to inherent strain.

ports-difficult to adapt to layout.

Identical

Identical

286
113
343
79
316
376
363
54
211

Controls, Inc.
Gamewell Company, The
Garrett Corporation
General Electric Co.,
Apparatus Dept.
General Mills, Mechanical Div
General Radio Co
General Research & Supply Co
Genisco, Inc.
Gilflllan
Good -all Electric Mfg. Co

210
274
285, 285
23, 229
318
17

368
345
104
233
106
352
351
354
93

Grant Pulley & Hardware Corp
Green Instrument Co
Gries Reproducer Corp
Gudebrod Bros. Silk Co., Inc
Gndeman Company

"Hair -pin" structure.

adaptable to any layout.

Filament and
Plate Transformer
Requirements

352

45,353

G -V

Even the quickest comparison of the AMPEREX Type
5868/AX-9902 with the nearest RF power triode in its class
will immediately reveal its superiority in every respect.

-

Factory Enterprises, Inc
Federal Telephone & Radio C'o
Film Capacitors, Inc.
Filtron Company, Inc
Firestone Guided Missile Div
First Six
Fisher Radio Sales Co., Inc
For the Field of Electronics
Freed Transformer Co., Inc
Frenchtown Porcelain Co
Frequency Standards

Without question, the AMPEREX Type 5868/AX-9902 is a
thoroughly modern tube ... the world's finest in its class
!

*graphite-base material especially processed by Amperex

CLASS C OSCILLATOR
(Continuous Servicet)
With Rectified, Unfiltered, Single -Phase,
Full-Wave Plate Supply

Hammarlund Mfg. Co., Inc

25

Handy & Harmon
Haydon Company, A. W
Haydon Mfg. Co., Inc
Haydn Brothers of New Jersey
Heath Company
Helipot Corp., Div. of Beckman Instruments, Inc.
Hewlett-Packard Company
Heyman Mfg. Co
Hitemp Wires, Inc
Hoyt Electrical Instruments
Hudson Tool & Die Company, Inc
Hughes Products, a div. of Hughes Air-

craft

Co.

200
310
280
275
362
181
43
432
337
358

247

87, 249

Hughes Research & Development Laboratories
86, 269
Hycor, Div. of International Resistance

-

MAXIMUM RATINGS
Absolute Values (per tube)

Co.

349

For Frequencies up to 100 MC

3600 volts
-320 volts
Voltage
475 ma
Current
2200 watts
Power Input
450 watts
Dissipation
50 watts
Grid Dissipation
TYPICAL OPERATION
Transformer Secondary
4000
3350 volts
Voltage (RMS)
3000 volts
3600
Plate Voltage
400 ma
450
Plate Current
85 ma
100
Grid Current
3000 ohms
Grid Leak Resistance ....3000
1480 watts
2000
Plate Power Input
400 watts
450
Plate Dissipation
1040 watts
1500
Plate Power Output
tFor information on Intermittent Service, contact Amperex Applications Engineering Dept.
Plate Voltage

Grid
Plate
Plate
Plate

Circuit Breaker Company, Special
Products Div.
62
Indiana Steel Products Company
255
Industrial Test Equipment Co
361
International Business Machine Corp
108
International Nickel Co., Inc
44
International Rectifier Corp
107
International Resistance Company
72, 73
I -T -E

Write for Detailed Data Sheets

Amperex
FrnPEPEX

430

ELECTRONIC CORP.

230 Duffy Ave., Hicksville,

L.

l., N. Y.

Canada: Rogers Majestic Electronics Ltd., 11-19 Brentcliffe Road, Leaside, Toronto 17,

Want more information?

Use post card on last page.

J -V -M Engineering

Co

335
329
207

Jennings Radio Mfg. Corp
Jet Propulsion Laboratory
July, 1956

-
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Johns Hopkins University, Applied
266
Physics Laboratory
332
Johnson Company, E. F
Jones Div., Howard B., Cinch Mfg. Co... 299
Jones Electronics Co., Inc., M. C
314
Joy Manufacturing Co
221

15
Kahle Engineering Co
27
Kay Electric Co
374
Kay Lab
204, 302
Kearfott Co., Inc
95
Kennedy & Co., D. S
179
Kepco Laboratories
219
Kester Solder Co
Kinney Mfg. Division, New York Air
231
Brake Company
264
Knights Company, James
284
Koch Fiberglas

Lambda Electronics Corp
Lampkin Laboratories, Inc
Lapp Insulator Co., Inc
Lavoie Laboratories, Inc
Leach Corporation
Lewis Spring & Mfg. Co
Librascope, a Sub. of General Precision
Equipment Corp.
Los Alamos Scientific Laboratory

90
372
216
349
105
322
69
321

Model 905 Digital Magnetic Tape Handler
Ultimate in Digital Tape Handlers for High -Speed
Computers, Electronic Business Machines, Industrial
Control and Other EDP Applications.
The

Regardless of cost, many features are exclusive with Potter
I. T. Lincoln Iaboratory

330
376
MacLen Corp.
351
Magnatran, Inc.
260
Magnetic Metals Company
185
Magnetics, Inc.
118, 177
Mallory and Co., Inc., P. It
Mendez Manufacturing Company, Inc.... 198
289
Marconi Instruments, Ltd
226, 372
Marion Electrical Instrument Co
364
Markem Machine Co
253, 263
Martin Company, Glenn L
M.

Masson Instruments. Division of the
Masson Corp.
Measurements Corporation
Metals & Controls Corp., General Plate
Div.
Metal Textile Corp
Microwave Associates, Inc
Midland Mfg. Co., Inc
Millen Mfg. Co., Inc., James
Minneapolis -Honeywell Regulator Co.,

358
365
86
242
208
91

336

Industrial Div.
Moloney Electric Co

209
225

Muirhead & Co., Ltd
Mullard Overseas Ltd
Mycalex Corp. of America

96
279

Speed and ease of operation-Up to 75"/sec in a variety of
dual speed combinations, with 3 msec starts and stops.
Tape widths from 1/4" to '/4" are accommodated. Automatic
threading, fast rewind, end -of -tape sensing, and front panel
or remote control provide unmatched flexibility and ease
of operation.
1

Standard 9" Rack Mounting-Hinged front panel provides
quick access to mechanical parts and plug-in electronic
components. Transparent dust cover protects tape and moving
parts without hindering visual observation of tape track.
1

Auxiliary Equipment-A complete line of digital data -handling
accessories is available, including record -playback heads
(Model 6400) in numerous channel number and tape width
combinations. Record -playback amplifiers can be furnished as
individual plug-in units (Models 52, 53) or in complete systems
(Model 920) for return -to -zero or non -return -to -zero recording.
Shift registers, high speed printers and other data -handling
components are available separately or in integrated systems
for solving specific data-processing problems.

5

...

WRITE FOR INFORMATIVE BULLETIN
and feel free to consult Potter
engineers on your data -handling problems. No obligation,

of course.

J E Corporation
National Moldite Company
National Semiconductor a div. of Hoffman
Electronics Corp.
N

ELECTRONICS
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117
213

POTTER INSTRUMENT COMPANY, INC.
115 Cutter

Mill Rood

Great Neck,

L.

I., N. Y.

109
Want more information? Use post card on last page.

431

HEYCO NYLON STRAIN RELIEF BUSHINGS
CUT PRODUCTION COSTS AND IMPROVE

PRODUCT QUALITY

1-SLIP

OVER WIRE
2-SNAP INTO HOLE

Approved

With Heycos it's no longer necessary to tie wire
knots or use insulating grommets. Product life
is increased and product appearance is greatly
enhanced.
HEYMAN

Kenilworth

MANUFACTURING
2

í,,

COMPANY

New Jersey

Send wire sizes for free
samples and specifications.

81,239
N atvar Corporation
354
Nems-Clarke, Inc.
368
Ney Company, J. M
356
North American Aviation, Inc
296
Northeastern Engineering
355
North Electric Co
194
Nothelfer Winding Laboratories, Inc
338
Nucleonic Products Co

Oak Mfg. Co.
Ohmite Manufacturing Co
Olin Mathieson Chemical Corp
Oster Manufacturing Co., John
Otis Elevator Co

40, 41
32A, 32B

Pacific Semiconductors, Inc
Panoramic Radio Products, Inc
Phalo Plastics Corp

63
350
291
248

287

66
103

Phaostron Instrument & Electronic Co
Phelps -Dodge Copper Products Corp.,
Inca Mfg. Div
98, 99
Philamon Laboratories, Inc
59
Philco Corporation
75
Phillips Control Corp
230
Phillips Process Co., Inc
335
Photocircuits Corp.
236
Pitt Manufacturing Co., Inc
348
Polarad Electronics Corporation
30, 31
Potter Company, The
276
Potter Instrument Co., Inc
431
Precision Apparatus Co., Inc
134

THREE PHASE

VARIABLE FREQUENCY POWER SUPPLY

Quaker City Gear Works, Inc

212

CONTINUOUSLY VARIABLE FROM 360 TO 440 CPS

Model 1450 is also available as a fixed frequency
unit employing a tuning fork oscillator to give a
frequency accuracy and stability of 1 part in
50,000. This stability is independent of line voltage or frequency.

Wire Corp
191
Radiation, Inc.
297
Radio Corporation of America....114, 115, 261
4th Cover
Radio Engineering Products
357
Radio Industries, Inc
238
Radio Materials Corp
8d
Radio Receptor Co., Inc
85
Ramo -Wooldridge Corp.
341
Raytheon Mfg. Company
18, 19, 35
Reeves Instrument Corp
83
Remington Rand IInivac Div. of Sperry
Rand Corp.
283
Resinite Corp., Div. of Precision Paper

Catalogue sheet "P" describes the. Model 1450
and is available for the asking.

320
92
315
364

CML's Model 1450 Electronic Generator has a
power output of 750 volt-amperes with output
"Rage regulation of better than 2% from no
load to full load. Harmonic content is below
:;% at full load.

R -B -M Division, Essex

Tube Co.
Rome Cable Corp
Rotron Mfg. Co., Inc

Rutherford 'Electronics

Co

COMMUNICATION MEASUREMENTS
LABORATORY, INC.
350 LELAND AVE., PLAINFIELD, N.J.
432

Want more information? Use post card on last page.

W Electronics, a div. of Stewart Warner Corp.
Sanders Associates, Inc
Seamless Rubber Co.. The
Sel -Rex Precious Metals, Inc
S

101

350
376
186

July, 1956-ELECTRONICS

Sigma Instruments, Inc
Sola Electric Co.
Solar Manufacturing Corp
Sorensen & Co., Inc
Southern Electronic Corp

232
52
282
4

197
Southwestern Industrial Electronics Co 271
Speer Resistor Division, Speer Carbon Co 344
345
Spencer Kennedy Laboratories, Inc
Sprague Electric Co
11, 183
Stackpole Carbon Co
71
Star Porcelain Co
297
Sterling Transformer Corp
373
Stevens Arnold, Inc
334
Stoddart Aircraft Radio Co., Inc
188, 311
Stokes Corporation, F. J
46, 47

Stupakoff Ceramic & Mfg. Co., Div. of the
Carbor,mdum Company
312, 313
Superior Tube Co
fs8
Sylvania Electric Products, Inc
9 257

Taylor Fibre Co
'Technitrol Engineering Co
Technicraft Laboratories, Inc
Technology Instrument Corp
Telmer Engineering Corp
Tektronix, Inc.
Telrex, Labs.
Texas Instruments, Inc
Thompson Products, Electronics Division
Transco Products, Inc
Transradio, Ltd.
Trans-Sonies, Inc.
Triplett Electrical Instrument Co
Tung -Sol Electric, Inc

0

\\\\\\\\\\
and

TEFLON

KEL=F

\\\\\\

100
324
206
331

334
55
365
187
319
184
360
298
116
56

Quality controlled "from powder to part"-U.S.G. precision molded or machined parts from
TEFLON*, KEL-Ft, BAKELITE°

Uchdte Co.
Union Switch & Signal Div. of Westinghouse Air Brake Company

Engineering Co., Inc
United States Gasket Co
United States Plywood Corp
United Transformer Co
Universal Winding Co
U. S.

Fluorothene and other plastics
meet exacting specifications,
cut assembly costs, assure uniform density and dimensional
stability, uniform electrical,
chemical and physical characteristics of the highest quality.

84
323

268
433
361

Come to"Fluorocarbon Plastics
Headquarters" for all your requirements-for precision parts
or for the world's largest stock
of sheets, tape, tubing, rods,
bars, cylinders, beading, elec-

2nd Cover
277

spaghetti,

trical
Varfiex Corporation

Veeder-Root, Inc.
Virginia Electric & Power Co
Vitro Corporation of America

288
199
292
303

Write for Catalog No. 300.

IIII

IIIIï,1116,

I

Ilp,,

°''nll'

ELMON

duPont's Trademark for its tetrafluorothylene resin.

t Kellogg's Trademark for its trifluorochloroethylene resin.
Waldes Kohinoor, Inc.
Waterman Products Co., Inc
Waters Manufacturing, Inc
Weckesser Co.
Welwyn International, Inc
Wenco Manufacturing Co
ELECTRONICS

-
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37
252
346, 347
369
297
336

extruded

shapes, and the new Cement able Teflon tape and sheets.

° Bakelite Trademark.

UNITED STATES GASKET CO.
CAMDEN
Want more information? Use post card on last page.

1,

NEW JERSEY
433

r

Westinghouse Electric Corp... .38, 58, 102, 251

ENGINEERED
for those who expect much
PRICED
for those who must buy many
the

PRECISION

Weston Electrical Instrument Corp
Wheelock Signals, Inc.
White Dental Mfg. Co., S. 5
White Instrument Laboratories
Whits°, Inc.

295
215
367
196
369
356

iophar Mills, Inc

336

model

68
VTVM

MANUFACTURER'S
TIVES

REPRESENTA376

METAL CASED
RUGGED
J

Peak -to -Peak Voltage Ranges
up to 3200 volts peak -to -peak

PROFESSIONAL SERVICES

Extra -Large 5'/4" Wide -Angle Meter

373

easy -reading, long scales

High -Impedance Voltage Ranges (AC and DC)
up to 1200 volts

Measures Resistance up to 1000 Megohms
in 5 overlapping ranges

Zero -Center Reference Ranges
simplify FM discriminator balancing
Model 68: In rugged, blue -gray ripple finished steel cabinet. Size 57/e"x73/4"
x31/2". Complete with tubes, internal
ohmmeter battery and detailed instruc_...$54.50
tion manual. Net Price

Model 78
Battery -Operated

VTVM

_

must where power
line is not available
or where power line
connection is undeA

Accessories Available for Models 68 & 78
High Freq. Probe... Net Price: $10.95
Volt. Probe...... Net Price: 14.75
Send for free 1956 catalog with detailed
descriptions and specifications of the entire
PRECISION line of test instruments for industry and electronic service -maintenance.
RF -12

TV -4 High

PRECISIONApparatus

sirable.

Provides

every modern VTVM

function. Metal
cased. Rugged.
Net Price

F. J. Eberle, Business Mgr.

SEARCHLIGHT ADVERTISING
ADVERTISERS INDEX

417-428
416

EMPLOYMENT OPPORTUNITIES..377-417

ADVERTISERS INDEX

414

$62.50

(including Batteries)

Company, Inc.

70-31 84th Street, Glendale 27,

L.

I., N. Y.

Cables: MORHANEX
Export: 458 Broadway, New York 13, N.Y., U.S.A.
Canada: Atlas Radio Corp. Ltd.
50 Wingold Ave., Toronto 10, Ontario

Want more information? Use post card on last page.

CLASSIFIED ADVERTISING

This index is published as a service. Every care is taken
to make it accurate, but ELECTRONICS assumes no
responsibility for errors or omissions.
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Name
Company

Address

electronics

State

City

Title

Please send me further Information on

READER

SERVICE

(Product or Service)

SECTION

As described in ad on page

A method

that provides readers with a

..

or, Check

.

method of obtaining information on:
1. Products advertised in this issue
2. New Products and Literature covered in the
editorial section of this issue
This direct method prevents loss of time in remailing your request from publication to manufacturer.

1

I

want this information for my files

I

wish to see your representative

POST

CARDS ARE FOR YOUR

USE

lh

Name
Company
City

Title

Please send me further information on

As described in ad on page

IS WHAT

YOU DO:

or, Check
New Product

1. Fill in with ink or typewriter your name, company, address and title.

E

Then fill in the name of the specific product and
the page number on which it appears.
2.

Place a check mark in the box or boxes applicable to your needs.
3.

Tear out the postcard on the perforated lines and
address it to the manufacturer(s) whose products
you are interested in. Place a stamp in the box
indicated and drop into the mail.
4.

I

want this information for my files

I

wish to see your representative

REPRESENTATIVE CALLS UPON YOU,
WHICHEVER YOU DESIRE.
there is insufficient space on the postcard for
describing your problem specifically, we suggest
you write to the manufacturer, spelling out your
requirements in detail. Be sure your filled in postcard accompanies your letter.
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THE MANUFACTURER WILL PROMPTLY
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Issue

Please contact me by telephone. Phone Number

As described in ad on page

SEE THAT YOU RECEIVE THE NECES-

of July 1956

on Page
(Name of Product or Literature)

Literature

If

State

(Product or Service)

and
HERE
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Please contact me by telephone. Phone Number

Address

THESE

Issue

on Page
(Name of Product or Literature)

New Product
Literature

"DIRECT -TO -THE - MANUFACTURER"

of July 1956

Literature

E
E

on Page
(Name of Product or Literature)

I

want this information for my files

I

wish to see your representative

E Please contact

of July 1956 Issue
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me by telephone. Phone Number

ELECTRONICS

July 1956

Place
Stamp
Here

To the Readers

of

TO:

electronics
ELECTRONICS

July 1956

Placel

A New Reader Service designed

Stamp
Here

to

provide

prompt response

You, as a reader, may never have thought specifi-

TO:

cally of the viewpoint of the advertisers whose
informative and up-to-date product news reaches
you through the advertising pages of ELECTRONICS.

ELECTRONICS

July 1956

Place

3e

Stamp
Here

TO:

They are VITALLY interested in you and your needs.
You and thousands like you constitute the market
and without you they cannot continue to present
their product story; indeed, they cannot remain in
business.

These manufacturers whose products and services
are shown in this issue welcome your inquiries and
your desire for more information.

your requirements are complicated and you require more space, we suggest that you write directly
to the manufacturer, stating your problem in detail
and asking for specific information or assistance.
Be sure to include the postcard with your detailed
request in order that your inquiry be given prompt
and expeditious attention. Make certain that you
specify which PRODUCT you are interested in if
more than one appears in the advertisement.
If

Time and time again we hear
yes, even 25 years
that 10, 15, 20
continuous use can be expected from Daven
attenuators under normal conditions. A number of our
customers expect 22 -year life. This expectation is based
on their experience with Daven attenuators still in
operation which were purchased 25 years ago.
This kind of durability in electronic equipment isn't an
accidental by-product at Daven. Skilled engineering at every step
of design and production assures that Daven attenuators
consistently outperform original equipment specifications. Check these
exclusive Daven features that add up to leadership in the attenuator field:

...

"Knee -Action" Rotor
Tamper proof
Uniform contact pressure and low
contact resistance over the life of
every unit.
Each rotor blade individually supported to give positive contact in
operation under all types of
conditions.

Low -Loss Molded
Terminal Board
For

high

resistance

Greatly reduces clearance space
required for removal of cover in
rear of unit.

"Lock -Tite" Dust Cover
Held by positive, bayonet -type lock

which prevents cover from becoming
detached under stress of vibration.

Enclosed Roller -Type
Detent Mechanism
to

leakage.

Rigidly Self-Supported
Resistor Strips
With air insulation.

Brass Case of 2 -Piece
Construction

long life and positive
indexing.
Addition of detent does not increase
depth of unit.
For extra

Write for catalog.

191

Central Avenue, Newark 4, New Jersey
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NEXT TO PERFECTION!

With field returns reportsj by equipment manufacturers now running,
well under OPc'-teeth of one per cent, RCA transistors are the No. I choice
among circuir designers who are looking for tile highest in quality.
Savings in transistor testing, replacing, and handling ate substantial And
he exceptional uniformity and extreme stability of RCA transistors)- that
throughout life.'
11.1_1-Std

Manufactured under advanced production techniques -and held to
tolerances among the strictest in the industry (through RCA's uniq_le
"in -process" quality control system)-all RCA commercial -type transistors
meet rigid ei_vironmental requirements.
RÇA TRANSISTORS-A STANDARD OF COM?ARISON

Fat sa es information, cal the RCA
off ce rearest you. For 'e)- -ice data.
I
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